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|| Conceptual Sketch of Smart City "

Renewable Smart Navigation
S Smart
Smart Grid 3 Mobility
Community
Energy
Management Reclaimed water
Management

Intelligent Water

Energy Management
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nformation ectronic Equipment Infrastructure & Industria " .
Sector Telecommunication Systems, Components & Systems, Construction | Didital Mgglgu%s(onsumer ”'ghcf]“,,'."‘gﬁ’;:'s"%}ﬁﬂ?"
Systems Devices Machinery, Automotive p "
Systems
Breakdown v
(sales ratio) 18% 17% 35% 9% 21%
_— .
E B[]
Transmitters Transmission electron Highly efficient gas turbines HD televisions
Key products microscopes
ol .
Monitoring software for TFT LCD modules Amorphous transformers Washer-dryers Anisotropic conductive films
1T systems

AYBENNRUWAINLIENNNITNRIUN

1. Hybrid Drive Systems: Energy Savings for Train Engines

2. Green Datacenter

3. Front Loading Washer-Dryer

4. Energy Data Management System by Cloud Computing "EcoAssist" Tmﬂﬁm?ﬂi‘:qnﬁﬂ%
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1999714

HITACI
Inspire the Ne

Energy Data Management System by Cloud Computing

@ Collect and visualize a big-data on energy use

Aggregate large number of multiple sites within a client company or in
a group with similar operational characteristics

R e
FEcoAssist |
Cloud Service

<

SanrEMS

PN-XERO = |
. PN-mXERO "

MEINT 2 Mr. M A Patil
Anennsléussanaluiadia Examples of Most Energy Intensive Industries and their Energy
Consumption Tagliin1naaxn19L3TnANasIUslanuINNgn 13,000 MTOE tnsignaiunssuas i
naaanu 1 1 3 deasilun1rdantassansuanlaaantas 40% (31,342 MT) wavinisifFauiey
% v o 1 a dJ = QI d” a 1 a A
AuFiaInIslunslEnasuluwsiazginia densisaulumnginia i glsduazawsimnimile

WANTIUAN 7.1% 1 25% AWANIUAIN 98% LT 210% wazduAeiNduann 148% 1y 292%
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\Wukiu uazlidayaninsaunislinasauaeslsumaduiadn Magaaiunssudinis lnasanuein
anAnlllu 41% ewisunn  IneslnAndasnu 150 MTOE uaziinnstandaesnriueulaaanlas
dld Vv o b 1 . + = o <
1,745.06 MT Immqm'mvmsswumﬂmwmmumﬂimLm Thermal Power Stations ‘ﬂqEJ TLNUB LUAN
a a QI dl = =2 A o ' 1]
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NN sEnay

. Global Aluminium Consumption Scenario
Global Aluminium Consumption (59 Mt) + Transport Sector Major Consumer : Fuel Efficient

lighter metals.
- Construction : Rapid developments in infrastructure
projectsin developing and developed

* Packaging: in the form of beverage cans and packing
foils

*  Global per capita consumption for 2013 is 6.9 Kg as
compared to China at 16,8 Kg.

SEC base to target value

+ Transport Sector : Asianhub for automobile.
008 manufacturers

* Packaging: stillinits nascent stage

1l 6 s ) n * Indian per capita consumption for 2013 is 1 Kg

DCs in Aluminium
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Inensliussenasiade Energy Efficiency Tips for Industrial /Utility Equipment in
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IHuuziinFesgnniuay tips  nasldgunenisng nnalulsssuneliiannisadsendn
waaauld 1w Boiler, compressor, pumps, Steam, Furnace, Lighting, Motor waz Cooling Tower
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2MENg 3 Mr. Kuang Chih Li

Anang lAussanaluiadie Energy Intensive Industries (Steel Industry) Iagiuuzingn
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slab &N billet &N bloom uaztilidszensleuliluusias application Aunwilszney

worldsteel

OVERVIEW OF THE STEELMAKING PROCESS
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WATRINE  (Tools) NIEIUNNIAANITWATINN 1Y Process Information System,
Energy Management Information System Wag 1ISO 50001(mm‘§’m2\3’1‘1ﬁ‘1_|3‘$uu
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4. AangINsnee) e atLayun sWmuIN1eTuleeey 1@y Aanssn QCC  Linali
wineldNdausanlunisAnuaznuuanitenisui lanne lulsenu
Energy Conservation Committee Utilities Dispatching Center

The Organization

Vice Chalman {
v ===y
|—{ Executive Sacratary (Genaral Manager of Utilities Dapartment) 1Scheduling}] Production
sk
Staff weveee (ENETGY Enegmeer) S e

{Vice President of Production Division) 1. Monthly Production Plan
2. Predict Production of Fuel

(Assistant Vice President of Production Division) == 1 andPowerfrom Hot Metal

Workgroup Andit euenwmlon Melg,'lservlce E & 0= 5
= ] SC
e p—— e e
inn:sw |yl ee— Predict Fuel Demand by
m":dum::’l‘:m Hosygen prane > | Process & Scheduling
Information
* P p The Committee convenes e
ey every three months. 13 ?.‘3.1";3.1'31‘:”"",
1 Dedicated Staft sach |____(CBA, COG Exhauster Tr
duiumaTulagdrniuivndsz@nsnnnis Mnasnuduiulsee@nudn azuiadly
1. BAT (Best Available Techniques) in Steel Mills Tntiszensinaiinluusias
NILLIUNITUARLAAN
2. District Energy Integration A8 n1stwaaauimaed i 1iiismluere(szaznig
fasliilnanninafansounizessiuudion) Weldeusald vinliinsldndsanulsd
1 = a a
AL NNUTZANENINW
3. Gasto Liquid (#l9agluszudnenismin study 1lu Pilot Plant )
4. Biomass Gasification iiNau@aniiluainusan 1ise Wi
5. Solid Oxide Fuel Cells (SOFC)
6. Organic Rankin Cycle (ORC)
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1.

1RARIINA

® 15z9n3 160 E1uAL LLWLA 147,570 A9.nu. Inengugaaunssw el GDP

fudszmna 32 %1t 2015 wazanqurudnaziilu 40% 1t 2021 T 65% 184
Auludszmandnnean 18 Wi (radaidle 90% duauluiauay 42% 1w

ALTULIN)

' v
o

o A NRAFILAY 11,203 MW waldauld 7,747 MW (69% 184viauun) wazil

2016 MeunwIIAzRRRNTI 16,000 MW

NIMINTATLAYUAINANUIReN KAz TUsTHE ANAIY THun nATy
fuiuigiavna NausAAR SOLAR PV for rooftop N1l 3 3 aduayu
n3l W LED Tumidsaanuniaiguasnguanufiunasnu nisatiuayulil

v

naigliiannudAnyluniseudnEnasauuarlssndanasanu wu nnvus

D

a

QUNYNN 25 asATALEHA dwiunsldietesduennid nsiuuaaann
Ussndangasudmiuemedd e srvunnainisdla-dadndguie
AILANNNT NG 1TIsu

shsudilineaiayulufunisdeswdondunn  (key institutions  for
energy efficiency) l&un MENIUNIATY LW Ministry of Power , Energy and
Mineral Resources, Bangladesh Power Development Board (BPDB),
Sustainable and Renewable Energy Development Agency (SREDA),
Bangladesh Energy Regulatory Commission (BERC), Ministry of Science
and Technology Rural Electrification Board (REB), The Dhaka Power

Distribution Company Ltd  Wag N1ALaNgd 1AuA Summit Power Company

Limited, Rural Services Foundation, Bangladesh Solar Energy Society
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98%
® N131FINANATIU 100-120 U Kioe  Tnaniagmanvnssulinasanuaniiiu
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4 v o @ 4, v 2 4 e 4
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Funuaniugananiu aeanfegyavasliniulull 2013 waseunldlunns
uan A e lulsslfindspasindamaanestatedndu 72%  (a1uiiu
39% RBNMEIINTING 31% WAT WIHU 2% ) WANILTARLT 19% Feuq19R
wasuludszinnaudefities 1Hun  cogeneraton 3 % WAIUNAUNY
(geothermal) 4% pump storage 2%
o ulsunaresnaigiusundsnu lHun
1) nraseAnNsiuALazANiiaana lunns s nasau it uLlssina
dl % [ el 1 o Adl = o v o
NI LU LA N AS U R eI LA e ewe (TNENaN1 98%)
2) nenengNgudIN RN lEn s awnuEnduing TSR nasan uan
way solar roof IABHNI9ANUILEINITITWMUINATIIUANTINAL
maentululsesnd lnaaandsinazarunsnuananiaanisnan lutl 2030
1l 12,502 MW AINLAN 9,952 MW
o e d .. v o d
3) avdinluEasnislssudanasenunaznislinaseungazana (carbon
. 2y o a o Al PR vy
reduction) @sliudunanasisemnalulagnazainnsnlindsaulidienas
wazazendy tnatlaquiulfniunan@udaclibn Emissions Amilu 50%
2RINAN WATFFINUNUINATAINIDAR energy intensity atlé 2% siatl
WAZANUUAAN energy intensity 50% Wil 2025 Taendiuunmsnislunnswmm
AunisdnnIIndsukazimatulagnngeg
o duFunimIniafnunislszudanaseuutiailu unmsnizniatedu tEud s
ﬁmﬁmﬂﬂu MEPS; Minimum energy performance standard N19NVUALATN
AuATEALeIN1s Mnaauee1elilsz@nanaw ( Energy Efficiency ranking
Labeling) N139AN1IHTUNANU LAz ESCO uaz Nnmsnsasiasla tdud n1s
AuuaRaINlIeudanas9au ( Energy conservation Labeling) Wag incentive

program Lilusin
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o

&n99aluutl 2007) wipaNfimadiasat luiunvindlnadiinednslsay

'
o

gunsadinfanszua i luanwouseaseiuls

o mannsaudailunguuaniunislinasnuludszing Tnendiuilsr@nsninnig
TEnasaulugnuninuznisunuasnianzia luausinasanunauwnuilugn
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NiNTINAIUNHRARIAE UFTLNT 1R TN ATUAIN LN LA NN LA

o ufitlszimaWAazdl  low  energy-intensity economy wsdn191lFulge
dsz@nsnmnislinasanuluidlidnarlunianisaudaBegaainssuasiily
Qdd‘d a a o o 1 7 v Y v
NN AnEnInduiunisanAn ldananazni19as19ANWTaNaaInNI9 14
NasU LA

o iaqiiunainislindsumaunulunisn@anszualnii 60 % uay WAt
naunuAnli 13 % 1890195 WA UIIMNA

o Iy resulsunafunasanuaesia (1l 2014- 2020) Aa 1) NAWIL
o . v s . . L
Ranunsnanmuazliauld 2) nnsdnmwasnueenedeEin war 3) nnran

AunUaINNIIEEINAIY

4. B

dﬂl a dl v a [ o v 1 1 a 0’/ o 2 a

o Fawnaan i luntsuamunaanulinn onuiiu 1ndu waz ANaassNTnR as
a = [ Y a 1 a a & o o 3| ¥ o v 1 a ]
aupailugnantuiuuacanludsusy 3 aaslan uaziilugindinduiiulug
& o o - = ' o
WWudusu 4 aaslan 1iesand demand 81NN supply 110 Tagsinidnau
Fuannaulaiiide eaawmsaswacweWdnile wasdunsiludssmaninng 14
Psiusnnfludusy 4 asslantarinistindintinsiulseunn 3.5 mb/d

o fngnssnann (46%) Insdoulunignlddmiunisuannszualuiln Avaeldly
geaunssunanijauazilinaail lnaaianisaidnlull 2017 aziinstindinAng

a o Ao o o |

8930107 42% anluilaqiiuninistiudne 28%

® Anaansu@nliiln 258 GW (258,000 MW) N1a1nENUiL 60% (156,190MW)
A 9% (22,97 TMW) ALt 0.5% (1,199 MW)  HatAdss 3.5% (5,789 MW)
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WANUUN15% (40,867 MW) Renewable Energy (Solar Wind Energy) 12%

(31,692MW) Tneinnaanisuan linresdume lnssunos 7% mell

® 9nAUNITHIENANIU 48 % gpandshamalulssne

° miqmm‘ﬁliﬁmmﬁumuiuﬁmwﬁwm d"uU energy  efficiency MR
Bureau of Energy Efficiency; BEE @Emim?flﬁ Ministry of Power TaanmINIg
AulsEngaNa9U W nsaTeNIRsgIUkazaaNLsEndANAs I ud Ty
gunsnllniinlutiuuazeanamngsy waznistinuuagaanssunguiiunie
lingeanulunsuanuinilenuuaniuazanasis dusunis lndeny

atiafltsz@nanan 1iun Taelifn S ilo win Ame eqfifiaw Chior-

Alkali iflauaznszae i

5. auiu

o (futlsemaniiinufludust 4 909lan uastiANTaTTNTASUAL 2 189Tan

o NasunAuNLluanIu THuA NANINAN NaMNULAIaN iR Biogas WAL
small hydropower

® Application WA uuaseBmgd PV Tudusnu ldun solar water heating
application Tag supply fﬂ’é@uiﬁﬂuiuﬂixmﬁLL@z“lwﬂqmmumm, PV
Application off-grid A115U solar pump, transportation WAy
Telecommunication Station aE on-grid 1#un solar PV 100 kW in Khorasan,
15 KW in Semnan Waz 20 kW lununananae 23 wits (Demonstration
Projects) waz Solar Thermal Power Plant Application au16 250 kW (Pilot
Plant)

® AN TUNITHRIUINAIUNALNUAIMTLENIIU Ae NFdaLdFnaeq

Y o

mafglidrazniueudszunnuazypainsidaonug dedaiifieaiiasainidu

' (%
aa o =

YszimARNvnTuLarAnTsee8 77 1 lutszmeales nnliilainnsvan s liuda
wsgAtanilngFaumeuiuiiuuasAgsssnaAudadaliinonuduenly

o

NN3A9Y UABMIIULEAAEINNsaUIA R dragTingus laiun
o [ ] o ¥ o dl o
e nezngaenasuiunitaauuanlunisliinnsaduayululzaaniswmun
. I T . do -
wasunaunulutlszme Ineduae Winnnanannasaunaununadiunig

Tnenenaulugmi 15 cent US /kWh 5 U
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® 419113TTINT 6.7 AIUAL LUNU 236,800 AT.NY. kAZIATEFNATLIARLWAN

nsasuanatsemauvan

o nsslnanasuluann uiailu 51% AwduliluaiiGeu 26% duiuldly
n3ruds waz 20% amiulilugaaiunssn TnainisusinAndsanu 1.8 MTOE

i1l 2005

o nislinassnudaulunluandsaailunuusspuaanislflduazdiulunis
Mansuazns liimauaulusuuy dsdAaflu 69% 1een1swas wiun

Tutlszine

o msuannszualiinluaa @auluniflunaseanuann hydropower UaZITUNAR
(85%) \Wadvaanlidvlszimaiautiu uazan 15% walflutlszina dusu
nslfi@amadlingidananaiNan1AN1IIUgs avdlAeatnaulszanns 5%
patl

5 o » o o o

o Anudinmalun1IWR U Eas Energy Efficiency 1aun n1smunluiEes
NOUNIE LANI9AN incentive nsariuayuRuulunisiudss@nsninnng
Undsauuaznisanin¥ndainu nisadspnnnszuin iiuauluisesnis

o & o =2 ¥ A v o 2
DUTNBNANTU i‘fJNﬂ\‘m’]ﬂ‘ﬁﬂfl’WNELL@&Z"II@3;112\]ﬂ‘].lﬂi‘ﬁ:‘]]’]‘ﬁul,l,@‘éﬁ%ﬂi‘éﬁﬂ@ﬂﬂ’]i‘lu

dll v o
(229N17U P NTANAIU

o

o wlauneluiueuineuasUssudanganu Aeannislindsenu 10% il 2030
wazenIINTEUIRIeIN1T I ENAI9 WMAD 3.5% (mmﬁu'ﬁltﬂu 4%) Tnaazitin
”Lﬂ'ﬁ'ﬂajuqmmumm A1AF NNTUUAN LAZNIANTTINE AT l,mzﬁimqmiﬁmjﬁ
IHFuntsativayuainesdngsinee lusnetszing l5un PROMEEC , ADB
(Asia Development Bank) ,WB (World Bank) , KEMCO (Korea Energy

Management Corporation)
7. wiha (WAnsaveuaslifiienans Wasannidinsandununtlon )

8. Waithud
o FaTludiltszanns 100 &1uen DR 300,000 A3.N4.
o andayalull 2013 WaTuAlEnwas9u 45 MTOE Tnafinnsindinwdseu (dnu
Bl et waz Biofuel) Useunnd 44% Watihun1Eanantsruganazlss i

WA 56% tlunasanuludiuresnlssmananlfesan ( 11w 1.56% , AN
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8ITNTR 6.42% , 01ulU 8.32% , Hydro 5.54% , Geothermal 18.36% , @9
] 16.20% , Solar/Wind 0.01% , Biodiesel 0.36% )

Yy o = | . & o P o .
L4 ﬂ’]i‘.l‘]]W@\'i\‘I’]u"NLLUQE]’]NHQN@%LMH’J’] W@\qunlﬂﬂ‘luwmmﬂummﬂ

A ] ~

N14m 34.7% seeaeunliun fuBeu uazgnaunssn 26.1%  waxz 25.9%
ANNAAL wazdnuiunnsldndsnudauiannas s danaeTilienaan
qn'lfur il 48.6% se9nsanAe Biomass Azl 21.1% uaz 21%
AuSAL FliELUT AR aTinstidntn R us wa s et N 13 1
Aansrugdanalseiniin

o pAuiimeuazulauneuanlunisdedinnislinasnnlfes1edlszdnsnn
THUA N9A519ANNITASENUNANINY 11 RNANAINIHER NAIUNAUNL
Aelutl 2030 nnsrenenisdntenasauaesarlul suina n1sdadin i
szl Low-Carbon 1w n1stlszndanasanuas 10% luil 2030 n1sli

ANTluEasn1Tanien N1sdudTNNITA UNANTUNAUNBLAZ N TWEN L

o
NANUBBILTEINA
2011
*
2013 '"39;"‘“ Total Energy: 45.00 MTOE ,,;";%
Imported Coal 6.42% 210% \ '
13.91% Coal
8.32%
Hydro
Indigenous | 5.54%

Energy ‘ ‘

56.75% Geothermal

18.36%

Imported Oil
28.91% Biomass
16.20%

" icfuels Solar/Wind
Renewable Energy (RE) : 40.90% 0.36% 0.01%
Share of Green Energy (RE+Nat Gas): 47.31% * Preliminary as of April 2015 Total Energy Consumption (MTOE) - 23.0

A

By Sector By Fuel

o wnleuiinnsatiuan Energy Efficiency 1Hun

1. Department of Energy — Energy Utilization and Management Bureau
(DOE-EUMB)

2. Department of Science and Technology- Industrial Technology
Development Institute (DOST-ITDI)

3. Department of Science and Technology- Philippine Council for
Industry, Energy and Emerging Technologies Research and
Development (DOST-PCIEERD)

4. Energy Efficiency Practitioners Association of the Philippines

(ENPAP)
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v A . o . Yoo me  m .

o {laqiiudrasnidszimaAdiasianinaanuainiindut insaeuazauiu geay
| o v dﬁl a 1 dDQJ o o o = % U
dlunshdn@emaamvaniidiunuas dmsunasanuniaaenlulszme THun
WANUTINIG  NATRLEIR AR WA Hydropower WAL UAN T9lng
1 1 = o o a 1 o dl v o a ] o
dnulunjariaunarinasnisnas ldganazauauinlfudadiBualduinin

o powiinmalulszmaduiunislinsdaudinuasaiiayuiEainiseuindiay
Useudanaaanu tHun

1) NMsaunasIunuuazmalulat

2) NMIUAYAAININNANNGAIUNTLENIAANIINAIIY

3)  msliraniuazasianaunzutin luBesnisdssudanasanuun
SHPER gk 1

4) nedsneponuaseutin liiunagpaunssuliiaaudnAnyluizes

o

nsldesesdnsnidszAnsnininalsendanasen iesainliiilaqiiu
msldiasesdnsi lifidszdnaninegdudnuaunin
® Sri Lanka Sustainable Energy Authority (SLSEA) luniaeanuniaiglunis
WnuILazANiuNTIsdnnIsiundsueslszma laniuuangsuiday
a4 . 4 Sy . Y
\WWeaa19ANR sz TuN13 389ANILAIRUNANUW wazAmuai i ung
Foansdsendandasnuas 20% 1l 2020 uazllsunsunisfinaain A
o o d‘d a a o | 4
dufueansiNysz@naninnaaanu s
= A o = @ oy o
o n3lAnENeIAIAINT : gramnssnAmaiiiugaaivnssun ldwasnuninuay

uunasuiiudaulsznaudiAyresanldanalunsniiineu feag

e

aunsnanA g ludiuitlilnanisinsvinislindseuuaznnsitiade
ryniiauuuanianisaydnEndsunidsz@nsnan laasilnaziuy
9841849940 warainnisdsziivaesnainuuansliviudasesdiuaania

Huginsninldnaanugeanae 46% 289WAIIWAIUNA

10. Uszinelne
o 117l 2557 szinalneinaslinaeny 75,804 WumuTeuwintinaumy (KTOE)
1NNINT 2556 szl 0.8% ( 75,214 KTOE ) tasAaiilugaringn 1,748
W uum tneludl 2557 dszmalnendnnasauld 78,741 KTOE  Taw
UNEINANU 69,850 KTOE Lazd@saanwawu 14,409 KTOE
o UszwdlneinislidndudnSaglunniign Andlu 48%  sesunie Wi

WAII VAN WAL UATAN WANIUNHBIALY WA AN 10990 NF LaztIuiu/
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anlus suanay Tnadn1stiinase ulunguegaaIunIsuuINgn (36.8%) uay
9899 AN NENAUAS ﬁmﬁ'@aﬂ'mﬁﬂ 93N ANITAT WAL NGNINHATNITH
35.8% 14.8% 7.4% WAy 5.2% AINATAL

o Auiunisuannszug N lusema wiuanins R gsssntn s lunsnamilu
nazualniunngalasfnilu 65.7% wazaiunfoatuin/anlus 22.9%
uaz nase e W unau nndes 18z fedanim waz Anaflvie
AINNTZUIVNITHAR AALTIYW 10.4%

o 1l 2557 stimalnednslindssunaunuaiunns 9,025 KTOE aqifiniuy
anl 2556 1w 2.25% Iassanasunauneliun naanuLgsanne
WANUAN NEWUTINIA AraFanan wazasy Wudwdeludnily
1. nazualiin 2. AnaBew uas 3. EDINAIIaN N (enrueanazlulena)
Tnetlaquiudisihndsnunawull i luglnansbeuunniigaanidu 64% a9
1/13\‘1'1/134@ %qwﬁwmwﬂLmuimmﬁ"mlmy%mwWﬂwﬁwm%ma (Biomass)

® LAUNIWAIUINANN UL Y ATUZNTINNNTBIHUNENAINULUSTR (nw.) |
NALAUTALUWUININTIANEBA U9 n I vestszinalng w.A.
2558 - 2579 (Power Development Plan ; PDP 2015) N PR QLN
WHUABAARRITLULNUWMUILATEFIALasdIANLTIT1 RTI4TNy
AMENITNNNIRRIUNINTIATHFNALATAIANUITA (aAT.) Tnaazueanily

1) WHUARUINANIUN AN BLASNANIUNNLAN (Alternative Energy
Development Plan ; AEDP) FLATIIATRILHNUIENINGT] 2558 - 2579
S NG IUNA N 20% 18919 NAN I WnNaliEl 2579

2)  WHUNN9RUSNENAIY (The Energy Efficiency Development Plan ;
EEDP) 32812l9an189uNusendnell 2558 - 2579  A1uuAanAn

energy intensity 89 30% il 2579 WWesuiudieyalutl 2556

11. aulnilide
o Bulathdafitlsyang 241 Fruen LURLT 1,906,240 ms.nu. N lHiFenaali
UsEInA 13T 43% dniiu 34% FNTEITNTR 18% LAY WAIUNALNL 5%
( Hydropower, Geothermal , Solar Power , Wind Energy)
o annanwazgivrmaiidunizdruananinliduladideddnaninly
nasunaunulidnaziilu Geothermal 438 Hydropower Ingid1ufLnaaany
Geothermal dulaflide|Fdnsaudndndsymaiidnannlunisudandasni

29 GW usdauimasclludnAnmdunaaaiu 1,403.5 MW kaz WA39 Hydro
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dszmealAnan wlun1suaanasnuil 75 GW usiilaqiiumnssuas fauies

4.2 GW 998N AUNUNINAANAIN WA HEgant
o nsldnasnulutszimalnagmin sector aziiudn nquamanunIINLZing
WANULTIU 50% 1897191HA 789AaNNIUNGNRAIUNTINIUAS 34%
v a a A o v 09/ o | o lﬂl % o o U
o aqiiugulniiidedaliinulunanidasanAunUn AN U ALNUEIgInan
wsiunnn weluawianiszanmunislunislinaanunaunulild  25% lul
2025 (AMNUNUAZANFNNTIENAS I UNALNY 5 iraniaqiiv)

o LlunaAunaTLIedlsema winluiges

1. N"9 optimize mﬂ%wﬁwfm‘ﬁ'ﬁ@mmmmnmmiﬁ@ﬂmmwlmm:
NPHLEL

2. madfudlpnislindseuesinlitss@nsnn

3. mﬂ?ﬁwﬁqmumLmuﬁ'mmmuﬁﬂuﬁmmmgmam%um?qmméﬁ@u Vi
Tulenia wnuea isiu

4. N3ATLAYUNTRRAILILAZNNIA31Y infrastructure ANUNAINY Fakuriuaz
danatiy

5. malfianuaulalufesuansznufwdcuanden

6. nsthAnuluAnanemaniuazmalulagnndesgnad i Hmmivan

12, WLALel

' 1%
a o

o anndayaluil 2012 waufiinisfafuazadmiielinuAndy 29,143 Mw
18un AN183sNTR 53.34% s1uiiun 26.35% Hydro 11.38% puia 5.45%,
Biomass 2.69% Fuel oil 0.61% LL@Z?}ILL'] 0.17%

o Awuiutl 2015 1HHN19anuluNAIIIUNALNY Solar 55,488 MW (68%),

Biogas 9,676MW (12%), Biomass 8,417 (10%) &z Hydro 8,406 MW (10%)

Installed Capacity: 29,143 MW (2012)

5.45% 2.69% ~0.17%

0.61%_ \ s

|

11.38% = Hydro

m Natural gas
= Coal

M Fuel oil

= Diesel

W Biomass

Others

o nmslindsoulunnadalnadaulnnngn 40 % saanaseud i lul szinday 14
awfunianisauds 1Hun nsldunaiuilinaaay lddrezfludaavire .uudu

N iFAeIRN1IRA1 T TuFean sWa KN s uLruas N a li RN s TE nasanwlé
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BENNTZRNBAINHINTY 11 TUTTUUIUAINIATU (Mmass transit) WATN1IN

191999 lad mFun s uuandeanansne s

o dwmFunnseninussissudandsuaeslszmanad oI ule U tuaT LN
= [ 1< o o o A A ' =

10 T ldidraziflunnudiniuaiafen gnaiunssy visea1anese Inad
N1AINNIARNALNNUSEIMARINIENAITUBL  Wananniiu azdl incentive ¥
WsLANTUW 1w naglEFunIsenfun#winiy 100% 1e98unuaildans
doa o da b o 4 wxs s N |
WnENTRaIud i 1aeseasnarliFuluiuses GBI uazdmiunisde
29381 THaTNogaAuNHluFuses GBI anntinwmwedanisuning azlsiiu

n1senBuanIwantdannnisleunssudns lnsnedauannaeIALLIN

'
a a

o AuwdulinuanlalulszmaazifiulinnisldluaiaFeu Seliiunminiu
° 2 = b4 A E v o A o
inlinadafisaneaenlineniuarainsaanuanseminlunsldndsen
sontansldgunsallwinfdssudandsoulidudseaau Wi wazanidlin

‘d‘ 1 ‘ﬂl ¥ A o % 1 = a a d”
NAANLLLBIATTAIN Walfianunralinasanulfedrelidsz@nsnimunnau

13. AEAUIN
a 1 v dal = o = v tﬂld o
e NzaunetlulnfeuTuIeLe@Enrdueeniatali wANTgNNANnINeNg
UNUEBNAINANWANANTAIN AN TasAN R LS Y T1uliu tsiunay
AND899NTR WANIUTILAZUNAI AT UM WAL 11 NAIUUAIR TR

o

o = b4 v a o
NAMIUTINA NAIUAMNTUIARAN (Hydrothermal)  WAIUNNNZLA
444 da. . . e . e

wazdu] N uAniAnanInlAL WANIULAIR RS UATNANWTINIA
a al a U 1 a o a v

o Buauininisnanuaz luniuiunug uazilaqiuBasuinlilsyunm
nn99nazA@NNsaNARawANlE1uTl 2015 sz 55-58  &1usiu 1) 2020
13vu104 60-65 116

o aruaunsnlunisldUssTamiannunduiuiamauiunisatanisallugail

- a C e das 4

2010 24T 2020 Azanas INEATTALTHAINUNAINANIUARANBNINDUT) LD
AALAUBIAIINABINITTRIN TR IANLATgAa danfunisldfing
Aantsaiinasld sy lamildinanluseuangtl 2011-2015

o ann1sAnE WA TANEAINDY 75-80 LA UATATRA-F2 e aannnsh
P N, Ao o A .
Raaundgninnddny 10 arsdailu 85.9% aasguinlulszine

o a e a a o dld dl = = | o
®  WAWULAIRINAL NEAUINNANLNINNA LLAIANNLAIAADAYTIL LL[Fl‘le‘ﬂ‘Llu

v
° v

flapaiinisldatineande Ineaniznisnamnaunszia i un%au waznig
% ~ o | e Ay a oA , o
AU LHIRINNAIUMA IR U U snARsanaNgens uavdann

ulaungsine anniasglunisatiuayulii Solar Energy unsnane
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o NaunilludraanisldindssnululszmaAneRaauinuiann iy luin
NAIUN (10%) 0113 (20%) WASANTEITNGIR (11%) N1FAANINAN1 T

1 1
° o a

urNReauNulszmAgnaIunIINat 19 IleLasAAAINNAINITUE

v dgl 3 v al v o a A o v
M‘V\Im’mw M A NLARINARILANTINENLINTANNETTNT B N AN 1 L1

UgzinAtunig

24 L‘ﬁf@m/@qﬁmwfﬁliﬁ@mmaﬁnm@mmwimw'q (BR) WiaNuwuuAInUsznay Site Visit 2 Wwiid
IAun
1. 1A% Krakatau Steel Winlufaanistszudnnasanululsss@nivan
2. 1B Pertamina iuluiiasmaslEfian : Geothermal Energy

Krakatau Steel L{lul39Uu@nUanTANNILLAIUNTURARAINEIA WA

KRAKATAU STEEL

II. PTKS PRODUCTION FACILITIES & ROADMAP FOR 2012 - 2020

e oo oee oo | Steel Siab (0 MewInvestment
L —A omey | [ e (@ Bsvigteaton
[— N 4983333 D Existing.

[§ ] e

(o oos | .55 mimy

dmeer. o8 Roies
Colies

Stab Stoet Plack 2|

— 255 mipy | v ame
.
(=S

ki Imaki Rolling Mill
L. BlastFurnace 1. Revitalization of Slab 1. Revitalization of Hot Strip Mill #1 1. Combined Cycle PowerPlant
2. DR Zera Refarmer Steel Plant 2. New Hot Strip Mill £2 2. Coal Boiler Power Plant
3. DR-RK PTMIIS 3. Syngas Utilization for Calcination Plant
4, BFG & COG Utilization 4. Energy Control Center
5. HotDRI

|
a < = ' 1% a a
ﬂ'\Wﬂizu’)uﬂ’liwﬂﬂlu@ﬂm'ﬂ\ﬂ:i\?ﬂqu (i’)unﬂl,l,uuﬂﬂiﬂ’aﬂ‘ﬂﬂ plan LWNLWN)

UszisuniBine Wieya A aqiiuiizdmy An1slinassuingsssusd lunisudanudn iesann

gnunsoun tinavunasanuazens Lwimnamummiﬂwﬁuﬁmmﬁ”mmamwﬁ@%ﬁam N U UNITLER
-ﬁ’l o :: a o =®K a 1 o dl A (2] a @ 1 a
493U AUULTEN 4 AATUUIAA TUNIINUNRINAWIURY 7 AD AR5 A bl ua 1w Tneanawely
¥ - | el vo A o

N134%14 Blast Furnace (BF) Complex Facility Tugaunszuaunisuaan Ingilszlaainazléiiune nnsandiumu
WANIUAINNIT I dWIY HesaInsAEuiugNNINgIAANGs N TR warNeNe1Nan scrap Nelulsseu uas
13 + failunulunisasnuludindue iaFn U Direct Reduction Plant Zero Reformer , N3 Utilization of
Blast Furnace Gas and Coke Oven Gas , Hot Charged DRI, Coal Boiler Plant 2 X 80 MW , Syn gas Utilization
for Lime Calcinations Plant MNtanN&197L14L

UANANNUULFENY §98n1940FA  Energy Control  Center  terflugudnanslunisiisuns
FANNINAIWII 999U N lHaNNTaNAE utilize WALl aniun1s 19w dessuutiannisailssusin

NAWUAI LA 3%
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USHN PT Pertamina Geothermal Energy (PT PGE)

\JuL3MgnaeeLsEm PT Pertamina (Persero) narsaulull 2006 aldiuArdiainiguia

a

lunstainlazanis Geothermal 15 Tasamsisegluiunaasaulailide Tna 00% sejureniim
091350 PT Pertamina (Persero) Uaz 10% L11a84LFEM PT Pertamina AWAUY31 Ing
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Use of geothermal energy vs temperature

Resource Temperature (°C)
200

Low
— Moderate

derothermal Power Generation |

«

‘Binary” cycle
< Mulla (857C) “g " “ —
« Birdsville (98°C) team cxcle and “Combined cylcle

* Wabuska (106°C) ® * Los Azufres (270°C
i e » Brady HS (165°C) s s )

' - + Otake (220°C) » Leyte (270 to 330°C)
+ Husavik (125°C) + The Geysers (240°C) = Mokai (320°C)

* Ormesa (145°C) * Wairakei (250°C) « Cerro Prieto (350°C)
« Steamboat (160°C)

* Sedalake (130°C)  Ehhanced Geothermal Systems

USA (i Hill); UK ); France
Switzerland (Basal); Japan (Hijiori and Ogachi);
Australia (Hunter Vallev and Woronora)

Direct Use Plant Thermodynamic Cycles
Introduction

ey s [em—— e —

I
|

General Process Flow Diagram for Geothermal Plant Cycles

iwAlulag Geothermal

. Plant Thermodynamic Cycles
Plant Thermodynamic Cycles Organic Rankine Turbine (Cont'd)
Condensing Steam Turbine (Cont’d)

L o N

135 MW Condensing Steam Turbine at Nga Awa Purua 25 MW ORC Plant at Ngawha, NZ, Supplied by
Geothermal Power Plant Ormat Technologies

Site Reference
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2.5 \Waw/aeRpaNiniiainniadindannianssungs (Group Discussion)
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< Enery
Rs) 3.60 Lagr. =Y “Ving by stopping FD Fan (15 K = 16hr* 3004+ 5
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manual feeding)
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* Longterm option - Bagfilter installed -
( cost about Rs 10 lakh, Payback : less than 6 months)

* Llayout accommodatin, i
. g bagfilter pre, ;
with management prepared, discussed

* Space, routing etc adjusted, got approved from
management

Detail technical specifications of bag filter evolved
Bagfilter procured

Bagfilter installed & commissioned

99% powder (earlier going through chimney captured,
recovery of product, saving =99% * 3 gr/Nm3 * 8000
Nm3/hr) = 23.75 kg/day recovery

* Annual saving = 23.75 kg/hr * 16 hr/d * 300 days @ Rs
200/kg ) = Rs 2.2 Crore!!!!

qvun 3 Uselagunlasuainnisiansanlasanis
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FIUN 4 LANFITULLY

4.1 AivuAn?eLiuaI4m (Program)

4.2 1@na1sUszneunnstsega/dNnu (Training Materials)
4.3 Useinlaadiadaasinainsussang (CV)

4.4 $1ENIUNAUNITLAUNIG (Country Paper-Thailand)

4.5 LﬂnmaﬁmuﬂmmmuﬁwmL*ﬁ'ﬁ'quﬁ@m‘im@ju (Group Presentation)
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