
 

 
 

 

 

 

 
 

 

 

 
 

   

     
       

   
 

 
 

   
     

   
     

 
 
   

 
     
   

   
 

     
   

       
   

   

 

   

     
   

   
     

   
     
   

     
   

 
 

   
 

 

 
   

   
 

   
     

 
   

 

   
 
     

 
 

   
   
   
 

   
 

 
     

 
     
     

   
       
   

 
     

 
 

 

 

 

   
     

 
     
     
     

   
 

 
 

 
   

 
 
   
   

   
 

   
   
   

   
  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
 

 

 

 
   
 
   
   

   
     

   
   
   

   
 

 
     

 

 

 

 

 
  

 
 
 

     
 

   

   
   

   
 

   
 

   
   
     
   

 
     
 
 
   
 

   
     
   

   

 

   

 

 

   

 
   

   

 
 

  
    

    
   

   
     

   
 

 
   
     
   
 
   

 
 
   

 

 

   
 

   
 

   
   

   
 

   
   
   

 
   
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
  
 
 
 

 

PTT Pemmbangkkitan Jawa 
Baali Pai ton 

Busiiness Case ffor Energy Managemeent 

Profiile: PT PJB PPaiton is a stteam power plant with aa 
capacity of 2 x 4000 MW whichh contributess about 3.3 %% 
to thhe electricity system in Jaava and Bali. The averagee 
energgy consumpt ion is about 556,03 millionn GJ per year . 
This energy conssumption is ssourced fromm coal for itss 
fuel aand electricit y for its auxiliary power a s well as HSDD 
(Highh Speed Dies el) during itss start‐up proocess. PT PJBB 
Paitoon is the onee of the mosst efficient ppower plants,, 
becooming a priorrity in Indoneesia electricitty productionn 
systeem. This is achieved byy the implemmentation off 
sustaainable eneergy manaagement syystem, ISOO 
500001:2011 sincce 2013. Haaving principles in thee 
manaagement of ISO 50001,, it also coontributes inn 
mainntaining envirronmental suustainability. The successs 
of th e ISO 50001 implementattion can be s een from thee 
poweer plants efficciency, measuured by the v alue of NPHRR 
(Net Plant Heat Rate) which is the amou nt of energyy 
consumption useed to producee 1 kWh of electricity. Itt 
meanns that the smaller valuue of NPHRR, the betterr 
efficiiency and leaast energy coonsumption oof the powerr 
plantt. In the last 55 years, the NNPHR of PT PJJB Paiton hass 
beenn decreasing from 2754 .1 kcal/kWhh to 2577.133 
kcal//kWh or equivvalent with 332.09 MillionUUSD. 

“Ennergy is an insspiration. Condductingenergyy efficiency is
thus eequal to inspirre our people.”” 

—Iwan Agunng Firstantara, President Dire ctor of PT PJBB 

Caase Study Snaapshot 

Inddustry Electric PPower 
Generat ion 

Prooduct/Service Electric PPower 

Loccation Paiton, PProbolinggo, 
Indonesiia 

Energy Managemeent System ISO 500 01:2011 

Energy Performannce Improvemennt 
Period 

5 years 

Energy Performannce Improvemennt 
(%) 
oveer improvementt period 

4,56 % eevery year 

Total energy cost savings 
oveer improvementt period 

32,09 million USD 

Coost to implementt EnMS 8,17 milllion USD 

Payback period (y ears) 
on EnMS impleme ntation 

< 3 mon ths 

Total Energy Savinngs 
oveer improvementt period 

13,11 million GJ 

Total CO2 ‐e emissiion reduction 
oveer improvementt period 

3,32 milllion metric tonss 

Drivver 

As a state‐ownedd enterprise, PT PJB Paitoon must reachh 
the ttarget that h as been give n from the goovernment oof 
Indoonesia relateed to the improvemen t of energyy 
efficiency and thee reduction oof exhaust emmissions, thenn 
implements the energy mannagement syystem of ISOO 
500001. The indicaator of an inc reased energgy efficiency i s 
seenn from a ggood efficienncy plant. WWith a goodd 
efficiency plans, tthe productioon cost of eleectrical energyy 
becoomes low. TThis will maake the sellling price oof 
electtricity from tthe governmment becomees cheaper soo 
that the people iin Indonesia can obtain aa cheaper andd 
moree convenientt source of electricity. Therefore, thee 
grid will prioritizee the electriccity productioon that come s 
fromm PT PJB Paiiton, which wwill make thhe company' s 
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  Gloobal Energyy Managemment Systemm Implementation: Caase Study 

sustaainability  in  the electricityy  system  in  Inndonesia  cann 
be mmaintained. 

Energgy reduction approach 

In  itss management  system,  PPT  PJB  Paitonn  has  alwayss 

beenn  sticked  to  the  energyy  conservatioon  since  thee 

poweer  plant  is  operated  inn  1993.  Eveery  programm 

plannning  has  allways  done  a  feasibilitty  study  off 

operations,  finaancial,  and  risk  includding  energyy 

reduction  that  will  be  ppursued.  With  such  aa 

manaagement patttern, the impplementation of ISO 500011 

will bbecome easieer. 

Busiiness Beneffits Achieveed 

PT  PJB  Paiton  has  beenn  implemen ting  Energyy 
Manaagement  Sysstem  ISO  500001:2011  exccellently.  It  iss 
achieeved due  to  the  full  suppport  from  thee  corporationn 
which is always coommitted to conduct ene rgy efficiencyy 
contiinually.  By  having  energyy  efficiency mmanagement,, 
PT  PPJB  Paiton  gaains  many  bbenefits  in  coonducting  itss 
businness process. Since 2013, implementat ion of Energyy 
Manaagement System saves ennergy up to 113,11 millionn 
GJ  which  is  signnificantly  equuivalent  to  33640 GWh  orr 
32,099 million USDD. This energgy and financial saving aree 
illustrated in the ffigure 1. 

 

Indonesia 
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Figure 1. PT PJJB Paiton Enerrgy and Financiial Saving 

The  energy  savving  activitiees  have  been  reducingg 
greennhouse  effeect  emissions  (CO2),  NOO2  and  SO22 

polluution.  The  aamount  of  ppollution  thaat  has  beenn 
reduced  for  the  last  5  yearss  is  about  333,32  millionn 
Metrric Tons of COO2, 2,63 Metric Tons of NNO2, and 8,033 
Metrric  Ton  of  SOO2,  and  90.1551 Metric  Toons  of B3  (flyy 
ash) waste. The immprovement of energy peerformance off 
PT  PJJB  Paiton  is  seen  from declining  trend  since  20122 
(prior  to  the  impplementationn  ISO  50001:2011)  of  thee 
NPHRR  (Net Plant Heat Rate). The bar  charrt  at  figure 22 

signiifies the succcess in executtion the efficient electricaal 
powwer productionn process. 

Figure 22. PT PJB Paitonn heat rate (NPPHR) 

The  greatest  beenefit  with  the  existencce  of  Energyy 
Mannagement  Syystem  is  creeating  awareeness  at  thee 
company and its employees towards the importance oof 
enerrgy  efficiencyy  in  life.  Eneergy  savings  and  emissionn 
reduuctions  are  always made  to  improve  tthe electricityy 
prodduction  prrocess.  Without  a  continuou s 
imprrovement,  thhe  goal  of  the  energy  managemen t 
systeem  will  neveer  be  achieveed.  Another  non‐financiaal 
beneefits  obtainedd  is  PT  PJB  PPaiton  has wwon  a  highes st 
award  from  the Ministry  of  EEnvironment  and  Forestryy 
calleed  "Proper  EEmas",  showiing  that  PT  PJB  Paiton  is 
compliant  towarrds  the  conductions  of  eenvironmentaal 
reguulations.  It  includes  energy  efficiiency,  water 
consservation,  emmission  reduuction,  and  surroundingg 
community empoowerment. Fuurthermore, PT PJB Paitonn 
has  recently  receeived an awaard at  the naational energyy 
efficiency compe tition from the Ministry oof Energy andd 
Mineeral Resourcees as “Subrotto Award 20117” runner upp 
in caategory for larrge industriess. 

EnMMS Developpment and Implementtation 

As  aa  corporation,  the businesss managemeent  in  PT  PJBB 
reliees  on  "PJB  IMS"  (PJB  Integrated  Managemen t 
Systeem), an integgration of oveerall managemment systems 
whicch are implemmented in PT PJB. It is the best practicee 
desiggned  accordding  to  the  process  appproach.  Thee 
methhod  of  proceess  approachh  is  PDCA  (pplan‐do‐checkk‐
actioon) which is nnot only baseed on Indoneesia standard s 
but  also  internaational  standdards.  The  inntegration  oof 
management system is later rreferred as "PPAS 99: 2012" 
whicch also consissts ISO 500011. The clear figgure is shownn 
below. 



 

 

  Gloobal Energyy Managemment Systemm Implementation: Caase Study 

Figgure 3. PT PJB Paiton integration managemment system 

Orgaanizational 
PT  PPJB  as  a  leadding  electricaal  company  in  Indonesiaa 
commmits to do goood energy mmanagement system. Iwann 
Agunng  Firstantar a,  President  Director  off  PT  PJB,  iss 
commmitted  to  mmanage  asset  manageme nt  efficientlyy 
and  create  eco  ffriendly  poweer  plant  withh  economical 
production  cost. As one of  thhe power plant  assets, PTT 
PJB  varies  its  stteps  to  achieeve  an  exceellent  energyy 
manaagement systtem. In orderr to achieve tthat, both PTT 
PJB  aas  a  corpora tion  and  PT  PJB  Paiton  aas  one  of  itss 
unitss  have  been  implementinng  ISO  500011,  certified  inn 
20144 and  recently  renew  it. TThe  first  stepp  taken by PTT 
PJB PPaiton formedd an ‘energy team’. The oorganizationa l 
struccture  of  thiss  energy  team  falls  unnder  Genera l 
Manaager who  assigned Operaations Managger  to  act  ass 
the  Energy  Manaager.  The  ennergy  managgement  teamm 
consists  of  varrious  sectionns  such  ass  operation,, 
mainntenance,  enggineering,  annd  logistics.  It  intends  too 
proviide  a  sense  of  responsibility  and  awwareness  forr 
energgy  saving  activities  compprehensively.  The  ‘energyy 
teamm’  was  eventually  formmed  as  a  special  andd 
comppetent  team  to  manage  the  energy  system.  Thee 
memmbers of the tteam must be equipped wwith persona l 
skills and knowle dges. Moreover,  they also must meett 
profeessional  certiification  accoording nation al  standards . 
The  national  sttandard  itseelf  adopts  international 
standdard ISO 500001: 2011. Ceertified professsionals fromm 
speciial  team memmbers are Dwwi  Juli Harsono as Energyy 
Manaager and Wisnu C. Kurniawwan  as Energgy Auditor. Too 
be prrecise, the Ennergy Manageer is in chargee on planningg 
and  controlling  eenergy  efficiency  programms,  ensuringg 
the eeffectiveness of  the progrrams, and  aalso  reportingg 
the  implementattion  of  thee  programs  to  General 
Manaager. Meanwwhile,  Energy Auditor  is  reesponsible  inn 
estabblishing a basseline of enerrgy consumpttion data andd 
meassuring the ennergy consummption in the power plant. 
It  iss  followed  with  issuingg  recommenndations  forr 
preveentive  actioons  in  ordeer  to  imprrove  energyy 
perfoormance. Thee energy teamm works are ddriven by thee 
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NPHR  target  thatt  has  been  ddetermined  aand  stated  byy 
the  top manage ment.  Furtheermore,  Key  Performancee 
Indiccators  (KPI)  aare  given  andd  cascaded  tto  the  Energyy 
Mannager along wwith the Energgy Team. Afteerwards, it willl 
be  mmonitored  annd  evaluatedd  periodicallyy.  During  thee 
proccess,  the  eneergy  team will  conduct  a  performancee 
test  that  heldd  monthly  to  analyzee  and  givee 
recoommendationns  to  the  eneergy Manageer.  After  thatt, 
the eenergy manaager and the energy teamm hold regular 
peerr  group discuussion  also once  in  a monnth  to  revieww 
proggram  implemmentation  andd  its  result,  whether  it  is 
alreaady  in  accorrdance  to  thhe  target  orr  need  moree 
imprrovement.  DDuring  the  implementa tion  of  thee 
systeem,  PT  PJB    Paiton  coollaborates  wwith  BPPT,  aa 
natioonal  agency  for  assessmment  and  application  oof 
technology. The agency  is  speecifically a noon‐ministeriaal 
goveernment  insstitution,  falling  under  Ministry  oof 
Reseearch,  Technnology  and  Higher  Educcation.  Other 
partyy that also innvolved is as Institut Tekn ologi Sepuluhh 
Nopember (ITS), aa technology‐‐public instituution 
 
Enerrgy Review annd Planning 
Enerrgy  review annd planning  iis a  strategy  implementedd 
by PPT PJB Paiton in the conteext of energy managemen t 
systeem  ISO  500001.  Precisely,  our  energy  consumptionn 
usess coal as fuel tto produce electricity, HSDD oil as fuel inn 
the sstart‐up proccess, and elecctricity for auuxiliary powe r 
to  fuunction  equipments.  In  tthe  consumpption  list,  thee 
biggest  amount  of  consumpption  is  coal,,  showing  ann 
averrage 2429,34 kilo tons annnually. Turninng to averagee 
electtric  power,  tthe  consump tion  of  auxiliary  power  is 
apprroximately  3375,96  GWH  per  yeaar  while  oiil 
conssumption is around 1799,229 kL per year. From thosee 
enerrgy  consumpptions,  PT  PJB  Paiton  SEUU  (Significan t 
Enerrgy Use)  is  cooal  consumption  as  showwn  in  figure  44 
and SEU of auxil iary power uusage  for BFPP  (Boiler Feedd 
Pummp) equipmennt. Thus the eefficiency proogram focuses 
on  ffuel  savings  by  lowering  the  NPHR  and  improvingg 
BFP operation. 

Figurre 4. a) PT PJB Paiton SeU; b) SEU of equipmment level 
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Due to the great number of energy consumption, PT PJB 
Paiton should pay attention to the management of 
ISO 50006. This ISO emphasizes on a determined 
baseline and energy performance indicators. PT PJB 
Paiton eventually sets NPHR value of all units as its 
Energy Performance Indicator (EnPI). NPHR 
measurement is performed on daily basis using 
input/output method data sourced from netto kWh 
production record and coal volume measured by 
gravimetric feeder for 24 hours. On the other hand, the 
coal calorific is measured from proximate analysis 
conducted by independent surveyor. The daily record is 
reported as monthly business report to the PT PJB Head 
Office. The baseline used in the report is the data 
implementation of NPHR 2016 (the previous year), 
numbered 2646.77 kCal/kWh. The baseline is 
eventually used by PT PJB Head Office to set a higher 
target or challenge for PT PJB Paiton. It is expected that 
PT PJB Paiton can achieve better NPHR than the 
baseline. The NPHR target for PT PJB Paiton 
performance contract in 2017 is 2642 kCal/kWh. The 
baseline, target, and achievement of PT PJB Paiton 
NPHR in 2017 are illustrated in figure 5. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

NPHR Realisation 2,624 2,733 2,690 2,563 2586.6 2,529 2,558 2,508 2,464 2,547 
Target NPHR 2,686 2,685 2,683 2,710 2,694 2,686 2,637 2,637 2,631 2,637 2,637 2,637 

Baseline 2016 2646.7 2646.7 2646.7 2646.7 2646.7 2646.7 2646.7 2646.7 2646.7 2646.7 2646.7 2646.7 

2,400.00 

2,450.00 

2,500.00 

2,550.00 

2,600.00 

2,650.00 

2,700.00 

2,750.00 

2,800.00 

BASELINE, TARGET & NPHR REALISATION 
PJB PAITON 2017 

Kcal/kwh 

G
O
O
D

 
Figure 5. PT PJB Paiton heat rate data in 2017 

The energy review is conducted monthly using 
Performance Test applying ASME PTC 4 and 6 standards 
by certified energy auditors. The certified auditor 
adopts ISO 50002. The results are eventually discussed 
with other sectionss to determine the 
recommendations for efficiency improvement of the 
power plant. In addition, there is also a routine energy 
audit performed by independent external experts. The 
final results show the losses occured related the power 
plants. Thus, pareto is made to prioritize an action plan. 
This can be seen in figure 6. 

Figure 6. PT PJB Paiton pareto heat rate loss 

Energy efficiency is the main attention in determining 
the performance of power plants and strategic 
planningas well as reference set forth for company road 
map. The strategic steps in energy efficiency are later 
divided into two which are long‐term plans and short‐
term plans. The short‐term and long‐term plans are 
arranged referring to the Heat Rate Pareto Losses 
Graph. Programs arranged are envisioned to reduce the 
Heat Rate Losses. In fact, PT PJB Paiton is a state‐owned 
enterprises aligning its principle to good corporate 
governance. Thus, budgeting should be accorded with 
the government regulations. Consequently, program 
plannings must be detailed including feasibility studies 
(operations, financial, and risk) and term of reference. 
When those criteria have been met, new programs can 
be proposed in ‘RKAU’ (budgeting workplans). Several 
short‐term and long‐term energy efficiency plans can be 
seen in table 1 and table 2 below. 

Table 1. PT PJB Paiton Short Term Programs 
No Programs Year PIC Target 

1 Boiler Overhaul 2018 Mtc. M. Increasingboiler efficiency up 
to>1% 

2 Burner tilting 
calibration 

2018 Mtc. M. Decreasing unburned carbon 
0,5% 

3 Superheater spray 
valve replacement 

2018 Mtc. M Decrease losses 10 Kcal/Kwh 

4 Cleaning condenser 
tube 

2018 Mtc. M Increasing thermal efficiency up 
to 0,25% 

Table 2. PT PJB Paiton Long Term Programs 
No Programs Year PIC Target 

1 Sealing air heater 
brush replacement 

2019 Mtc. M Decreasing air heater leakage 5% 

2 Hot air gate sealing air 
fan upgrading 

2019 Mtc. M increasing mill outlet 
temperature 30C 

2 Boiler combustion 
tuning 

2020 Mtc. M Increasing boiler efficiency 2% 

4 Coal burner 
replacement 

2020 Mtc. M Increasing boiler efficiency1% 

*Mtc. M : Maintenance Manager 

“ Energy efficiency is for a better life ” 
—MustofaAbdillah, General Manager of PT PJB Paiton 
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Cost – Benefit An alysis 
The ttable 3 depictts energy sav ing by PT PJB Paiton since 
20133. 

Table 3. PT PPJB Paiton energy efficiency program 

No 
Energy Efficiency 

Program 
Investment 

(USD) 
Saving 

(USD/ Year) U 

Paybackk 
Periodee
(Year) 

 NPV (USD) IRR 

1 Reddesain reheater tube booiler  148 301 0.49     719.20 1004% 

2 On  line cleaning condensorr     98 946 0.10          4,691.99 8664% 

3 Rehhabilitation of turbine    10,207,852 20,340,741 0.50   47,045,230.77 999% 

4 Insst all dynamic classifier       2,576,963   7,737,037 0.33   26,578,605.94 2000% 

5 Ov  erhoul Boiler       1,565,481   5,131,111 0.31   18,581,123.74 2228% 

6 Fin   tube boiler modificatioon   1,963         26,067 0.08    134,229.98 12228% 

7 Bu  rner t ilt ing calibration       431,778   3,056,296 0.14   14,397,334.04 6008% 

8 Re--Engineering Deaerator       1,064,741   1,193,037 0.89      5,676,184.13 1112% 

PT PPJB Paiton hhas been coontributing too company’ss 
energgy savings f or approximately 32.09 million USDD 
with only capita l investmentt for about 8.17 Millionn 
USD.. Hence, as n umber showwed, the paybback period iss 
estimmated for 3 mmonths. 

Apprroach used to deter mine whetther energyy 
perfoormance impproved 
The energy savinng monitoringg uses EnPI utilizing heatt 
rate and plant effficiency. In order to perrform energyy 
efficiiency, PT PJB Paiton empl oys heat ratee gap analysiss 
methhod. Heat ra te gap analyysis is a metthod used too 
comppare heat ratte reference wwith current hheat rate at aa 
particular equipmment level. Thhe bigger ga p means thee 
greatter losses deggradation of power plant . As the heatt 
rate losses are knnown in the eequipment leevel, analysis,, 
recommmendation and follow up steps aree planned too 
solvee the probblem based on EPRI "Heat Ratee 
Improvement Reference Mannual". Systemmatic energyy 
approach is illustrrated below. 

Figure 8. PT PJJB Paiton Systeematic Energy AApproach 

Heat rate monitooring is perfformed by ‘pplanning andd 
operation controol section’. TThe result is analyzed byy 
‘engineering systeem owner seection’ to finnd a requiredd 
improvement. Th ese all stepss are certainlly verified byy 
internal energy auuditor which finally reportted to energyy 
manaager. 

Approach used too validate ressults 

PT PPJB Paiton haas verified thhe result of eenergy savingg 
and benchmark sso that the s uccessful acccomplishmen t 
is knnown. It maiinly involves ‘PT ITS Kemmitraan’ as ann 
independent commpany for th e benchmarkk. Specificallyy, 
the bbenchmark a pplies the coomparison witth other coall‐
firedd power plannts in Indonnesia. Impresssively, PTPJBB 
Paitoon is ranked as the top ennergy saving benchmark inn 
Indoonesia. Besiddes that, thee energy saaving will bee 
repoorted to the Cost Manag ement Divisi on of PT PJBB 
Headd Office to ssee whether it’s still bettter than thee 
targeet or not. If tthe NPHR reaalization is beetter than thee 
targeet, PT PJB Paaiton will be ggiven a financcial incentivee. 
In thhe opposite, if the NPHR realization iis worse thann 
the the target, PPT PJB Paitonn will be giveen a financiaal 
penaalty. 
Stepps taken to m aintain operaational contrrol 
In the energy mmanagement implementaation, PT PJBB 
Paitoon refers too ISO 50001:: 2011, speccifically PDCAA 
systeem (Plan‐Doo‐Check‐Actioon). This sysstem is fullyy 
suppported by Top Mannagement tthrough thee 
implementation of every asppects involveed. To ensuree 
conttinual enerrgy efficienncy activitiees, workingg 
instrructions as e fficient manaagement guidde for powe r 
plant are legaliz ed by Top MManagementt. The Energyy 
Teamm with the eexperts suppoort, determinne the criticaal 
operrating parameeters of the ppower plants based on thee 
SEU and set thhe boiler peerformance as a criticaal 
paraameter that iss monitored online by thee power plan t 
operrators (see figg. 7). 

Figure 7. Booiler Performannce Online Mo nitoring 

Thenn, from thesee critical operrating param eters, severaal 
Standard Operatiion Procedur es (SOP) will be made andd 
will be used by operators thhat have beenn trained andd 
certiified accordinng to that SOPP. 

Deveelopment and use of professionaal expertisee, 
trainning, and commmunicationss 
PT PPJB Paiton h as been equuipping profeessionals withh 
knowwledge and competenccy by proviiding severaal 
proggrams such ass 
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yGloobal Energy Managemment Systemm Implementation: Caase Study 

Indonesia 

 Conductinng energy audditor and eneergy managerr 
training && certificationn 

 Conductinng routine kn owledge sharring 
 Creating a creative i dea contest focusing onn 

energy sa vings for all eemployees 
In adddition, discu ssions and teechnical studiies related too 
efficiiency managgement is heeld in collabboration withh 
exterrnal experts such as ‘BPPPT’, academmicians, otherr 
poweer plant comppanies and reelated manufaactures. 

Toolss & resourcess 

PT PJJB Paiton has several manaagement systtems such as 

 Energy M anagement SSystem ISO 500001:2011 
 Quality MManagement SSystem ISO 90001:2008 
 Environmental Manageement Systemm ISO 14001 
 Health, S afety and Ennvironment Managementt 

System O HSAS 18001:22007 
 Asset Mannagement Sy stem ISO 550001:2008 
 Business Continuity MManagement System ISOO 

22301 
 Testing and CCalibration Laboratoryy 

Accredita tion Standardd ISO 17025 
 Security MManagement System SMP.. 

All oof the manaagement sysstems are inntegrated too 
determine energyy efficiency. Moreover, PPT PJB Paitonn 
has Six Sigma ass a tool to its quality mmanagement. 
Furthhermore, thee energy teamm has been ccertified withh 
"greeen belt siix sigma" for energyy efficiencyy 
improvement analysis. To exxamine the power plantt 
efficiiency level, a gate cyclee is used (seee fig. 9). Inn 
addittion,to go toowards “Inddustry 4.0” ccompany, ann 
Assett Performannce Managemment (APM)) and boilerr 
optimmization are used as toools on daily basis to doo 
onlinne monitoring system th at will be conducted byy 
REM DO (Remote Engineeringg, Monitoringg, Diagnostic,, 
and Optimizationn) which is a Digital Real Time Expertt 
based in PT PJB H ead Office (seee figure 10) 

Figure 9. MModelling & cal culation by gatte cycle 

Figurre 10. Digital e xpert real timee REMDO (asseet performancee 
management & boil er optimizatio n) 

Lesssons Learneed 

Presently, Energyy Efficiency TTeam in PT PJB Paiton i s 
able to execute immplementatioon of Energy Managemen t 
Systeem ISO 500001:2011 systeematically andd accordinglyy. 
The Energy Efficieency Team sttrive their beest to solve alll 
enerrgy problemss happening iin power pla nt. It all aim s 
to acccomplish go als and targeets. In the impplementationn, 
seveeral obstacless are encounttered. One oof them is thee 
lack of energy efficiency aawareness. HHowever, thee 
Enerrgy Efficiencyy Team works together with variou s 
sectiionss to give understan ding for emmployees andd 
stakee holders to play active rrole for enerrgy efficiencyy. 
The successful keey role for En ergy Manageement Systemm 
ISO 550001: 2011 implementat ion are 

 Integrity and persistennce in its imp lementation 
 Solid teammworks and cclear responssibilities 
 The invvolvement oof all empployees andd 

managemment in suppoorting the proograms 
 Accurate monitoring aand improvemment systemss 

Throough the Energyy Management WWorking Group their collective 
knowwledge and expperience to create high‐impact n industry and 
commmercial buildin gs. The EMWG was launched hip for Energy 
Efficciency Cooperatiion (IPEEC). 

For morre information, p 
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