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Efisien dalam menggunakan energi.
Bertanggung jawab terhadap lingkungan.
Aman dalam menjalankan proses.
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' ERANGKA BERPIKIR

N TIGA PILAR YANG
SALING MEMPENGARUHI

Keputusan pada satu pilar dapat memengaruhi biaya,
emisi, risiko, dan keberlangsungan operasi
industri secara bersamaan.
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ENERGY

Efficiency T
Energy Intensity |
Operating Cost 1

SUSTAINABLE N\ o it oo
- INDUSTRIAL 8 -
ENVIRONMENT PERFORMANCE SAFETY

Emission & Waste | Process Risk 1
Resource Efficiency T Incident Potential |
Compliance T Reliability 1

CONTOH HUBUNGAN NYATA

ENERGY — ENVIRONMENT ENERGY — ECONOMICS SAFETY — BUSINESS
- v * - - -+ T v
W - 0 : @ Ul i gl 'O
Fuel Energy Operating Process Unplanned Production
Consumption 1 Emission | Efficiency T Cost L Reliability T Shutdown L Loss |

|

@ pesankunc: | ENERGY, ENVIRONMENT & SAFETY BUKAN TIGA PROGRAM YANG TERPISAH.

KETIGANYA MERUPAKAN BAGIAN DARI SATU SISTEM KINERJA INDUSTRI.

EFFICIENCY T + EMISSION! + RISK |

)
COMPETITIVENESS 1

LOWER COST LOWER EMISSION LOWER RISK HIGHER

Efisiensi operasi Emisi dan limbah Risiko proses dan COMPETITIVENESS
meningkat, biaya berkurang, kinerja I potensi kecelakaan Daya saing meningkat,
operasi turun. lingkungan membaik. berkurang. keberlanjutan bisnis

terjaga.

GREEN ENERGY {‘\1 ENGINEERING SOLUTIONS > CAHAYA HIJAU ENERGI
75 FOR SUSTAINABLE INDUSTRY > www.cahayahijauenergi.com

SMART FUTURE




CHE INDUSTRIAL INSIGHT  EDISI #001 | 2026

CASE 1

B o

CAMAYA HLINL ENERGE

- ENERGY 4

BOILER: STEAM SAMA,
BATUBARA LEBIH SEDIKIT

Efisiensi energi bukan sekadar menurunkan konsumsi bahan bakar,
tetapi menghasilkan output produksi yang sama dengan input energi yang lebih rendah.

—

SEBELUM OPTIMASI SETELAH OPTIMASI
BATUBARA BOILER STEAM BATUBARA BOILER STEAM
10 = 70 9 oS 70
ton/jam ton/jam ton/jam ton/jam

OUTPUT

- |
g - STEAM

-

Specific Coal Consumption
143 kg coal/ton steam
€ Excess 0, relatif tinggi

: € Heat loss gas buang tinggi
| € Efisiensi boiler belum optimal

TETAP /

= o |
e ru )
i g | S

Specific Coal Consumption
1 2 9 kg coal/ton steam

@ Combustion lebih optimal
@ Heat loss berkurang

DAMPAK LANGSUNG

o FUEL @ ENERGY
CONSUMPTION INTENSITY
$ 10% 1 10%

Hemat 1 ton/jam 143 - 129

kg coal/t steam

ILUSTRASI SATU TAHUN

Pada kualitas dan harga
batubara yang sama

@ Produksi steam TETAP
CO, EMISSION

@ 1£10%

Karena jumlah batubara
yang dibakar berkurang*

FUEL COST

+£10%

* Perhitungan CO. menggunakan faktor emisi batubara yang berlaky,

Jika delivered coal price:

1t 8.000 8.000
coal?"]:m jam operasi TON BATUBARA/ ’ maka potensi penghematan:
/tahun TAHUN
DAPAT DIHEMAT +Rp 12 M|L|ARI/\/
. TAHUN

| PESAN PRAKTIS

Jangan menilai efisiensi boiler hanya dari ton batubara/jam.

e Hubungkan konsumsi bahan bakar dengan output steam

::"@ sehingga indikator yang lebih bermakna adalah:

kg Coal / ton Steam

@ CAHAYA HIJAU ENERGI

‘ Prof.Dr.-Ing.Ir. Anton Irawan, MT, IPM

Tenaga Ahli Bidang Energi dan Lingkungan

A

belum termasuk perubalan biaya
iaye operas! linnya.

| TAKE-HOME EQUATION

SAME STEAM OUTPUT

+ LOWER FiJEL INPUT

LOWER COST + LOWER CO;

GREEN ENERGY
SMART FUTURE

ENGINEERING SOLUTIONS
FOR SUSTAINABLE INDUSTRY
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"> ZXTED : ENERGY 4 - BOILER DIAGNOSTIC

CAHAYA HIJAU ENERGI

~=~~ DARI MANA 1 TON/JAM BATUBARA
BISA DIHEMAT?

Penghematan tidak muncul hanya dengan menurunkan excess O,.
Boiler harus dilihat sebagai satu sistem: combustion — heat transfer — steam generation — distribution.

1. ENERGY FLOW BOILER

15, USEFUL ENERGY

— STEAM Target optimasi bukan ;

% COAL INPUT = 83% @ menghilangkan semua i
= = T losses, tetapi menemukan |
100% ENERGY > ry Flue Gas 5% losses yang secara teknis |
dan ekonomis masih i

Moisture / H, in 0 dapat dikurangi. '

& M -

- Y : — | : Blowdown &
- S 3%
« ILUSTRAS! - Nkai dapat berbeda tergantung desain dan kondisi operasi boler. BOILER EFFICIENCY =~ 83%"*

2. EMPAT HOTSPOT YANG HARUS DIPERIKSA

e

€ ¢ comsusion €@ | HeAT TRANSFER © 1 steamsysTem O : sLowoown
Excess 0, Flue-Gas Temperature T HEADER Blowdown terlalu tinggi:
Terlalu tinggi Dapat mengindikasikan: " - | # Sensible heat loss 1
dara berlebih dipanaskan i i - ﬁ
: ;uezgas lnssl t o Foullngiscalmq J Waur‘l:onsump'lion .T
Heat transfer | BOILER o Chemical consumption 1
Terlalu rendah | 1
= CO / unburned carbon 1 Stack temperature T Boiler Water
— combustion risk T 1 St l
cari optimum operating window, 7z o o4 _ :
bukan sekadar O, minimum. ' ' : ©Steam  @SteamTrap  #Poor & Condensate Blowdown
| " 5 Leak Failure Insulation Not Returned
ﬁ " ' Y v Hot Water
\ ./} =l “ Discharge
\ CLEANTUBE  FOULED TUBE FUEL DEMAND 1 -
- (SCALE / S00T)
L::Hg’ i T;':sgz Jaga kebersihan permukaan Boiler yang efisien belum tentu BLOWDOWN
pemanas untuk efisiensi optimal. menghasilkan steam system yang efisien. HEAT RECOVERY
3. DARI HOTSPOT MENJADI SAVING
IDENTIFY LOSS ,OraeE VERIFY
MEASURE Gl \ ’:‘w, Burner Tuning &
0,+CO« StackT W Hoch Trariadic » : Air/Fuel Ratio » (&) racoas
% Cleaning ton Steam
Fusl - Stewm Steam Leak Repair
Blowdown Heat Recovery
4. KPI SEBELUM vs SESUDAH {a PESAN PRAKTIS
32 e ¢ ire ~ Jangan langsung membeli teknologi baru sebelum mengetahui ke mana energi hilang.
Coal Consumption 10th ' + 0% ~ Banyak peluang efisiensi boiler berasal dari:
Steam Production 70t/h 70 t/h . e
- A W = W ¢
Specific Coal Consumption 143 kg/t steam 129 kg/t steam 4 10% AR @ { :ﬁ =
Boiler Efficiency® ~73% ~83% + signifikan Operational Maintenance Combustion Heat-Transfer Steam-System

Improvement (Cleaning) Tuning Improvement Management

* lystrasi - nilai dapat berbeda sesuai desain & kondisi operasi.

\

TAKE-HOME @ @ o) o LOWER COST |
> > ) » e, o

MESSAGE MEASURE FIND VERIFY
THE LOSS THE HOTSPOT ST THE SAVING HIGHER PERFORMANCE
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* ENVIRONMENT 7

e WASTEWATER: L
JANGAN HANYA MENGANDALKAN |PA_ |

Kurangi Beban Pencemar Sejak dari Sumber
Pengelolaan air limbah yang efektif tidak dimulai dari IPAL,
tetapi dari proses produksi tempat air limbah dan beban pencemar dihasilkan.

1. DARI PROSES KE COMPLIANCE ! 5 :
SOURCE SEGREGATION RECOVERY / REUSE WWTP / IPAL MONITORING COMPLIANCE

Industrial Process Pisahkan Aliran Ambil Kembali Treatment Treated Effluent

i e Flow « pH + COD
Masih Bernil
Pramhesre (80D - 5

Air + Raw Material

L) Pmical '
+

i & Process wastewater & Water reuse
Prniess ] g:ll:fnon-cuntam & femicnl thetvery ? Chemical
Wastewater & High-strength & Heat recovery ? Bologicl Baku mutu
Generated wastewater © Polishing terpenubhi.
2. MENGAPA SOURCE REDUCTION PENTING? 3. JANGAN HANYA MELIHAT KONSENTRAS!I
SEMUA MASUK IPAL SETELAH SOURCE REDUCTION
100 m?/jam 80 m¥/jam kg COD/h = COD (mg/L) x Q (m*h) /1.000
wastewater wastewater
COD = 2.000 mg/L COD = 1.500 mg/L
e J 2.000 mg/L 1.500 mg/L

4 (
COD LOAD QIS / COD LOAD s %
= 200 kgnam o | = 120 kg/jam Coh 100 m?*/h » 80 m?/h

4 40%"
RSy 200 120
Aeration demand J kg CODi’h kg CODI’h

Chemical consumption
Sludge generation §

OPEX . Konsentrasi saja belum cukup untuk
Risk of exceedance | menggambarkan environmental performance.

4 Aeration demand T

4 Chemical consumption T
4 Sludge generation T

4+ OPEX T

4 Risk of exceedance T

-t e

* Berdasarkan ilustrasi kasus.

WATER POLLUTANT WWTP OPERATING IPAL adalah bagian penting
CONSUMPTION LOAD ENERGY cosT | o pesigenc st pancemaran,
tetapi IPAL bukan tempat
¢ i 40 % ¥ w i L pertama untuk memulai
perbaikan.
Reuse air Beban masuk IPAL Aeration demand Chemical + energy + Prioritasnya adalah:
meningkat turun berpotensi turun sludge handling

PREVENT

Cegah terbentuknya

limbah

REDUCE
e Kurangi beban
| pencemar

g el LOWER . 'LB'I.‘-'ER @ & LOWER ENERGY LOWER

REDUCTION .,,m,,m-’ POLLUTANT -} + CHEMICAL = OPERATING =%7  SEGREGATE

LOAD LC'AD @é + SLUDGE COsT Pisahkan aliran

5. DARI ENVIRONMENTAL PERFORMANCE KE BUSINESS PERFORMANCE

B

o ] ] Y REC_OVER :

i ‘ o

@ ?§3$Eem — :;! COMPLIANCE BETTER | Ral oot
STABILITY | . RISK BUSINESS PERFORMANCE lll

MONITOR
Pantau secara
berkelanjutan

\®, DON'T START AT THE END OF THE PIPE
"/ TAKE-HOME [ e e + LY 4
° MessacE [N JRAR SEACK I ) i) @/ LESSPOLLUTION |

LESS WATER ¢

+
SOURCE HEDUCE RECOVER TREAT VERIFY LOWER COST
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LX) - SAFETY ©

e POMPA HIDROKARBON:
KEBOCORAN KECIL, KONSEKUENSI BISA BESAR- -

Dalam process safety, kejadian besar sering dimulai dari
kegagalan kecil yang tidak terdeteksi atau tidak segera dikendalikan.

1. DARI KEBOCORAN MENJADI BUSINESS LOSS

HYDROCARBON IGNITION FIRE / EXPLOSION PEOPLE & ASSET SHUTDOWN BUSINESS LOSS
RELEASE Bertemu Kebakaran / ledakan Cedera + kerusakan Produksi berhenti Financial +

Flammable material ignition source equipment . reputation loss
terlepas ] -

SEAL FAILURE
Mechanical seal bocor

A LEAK # INCIDENT tetapi: LEAK + IGNITION + FAILED BARRIERS — MAJOR INCIDENT

2. BAGAIMANA RANTAI INI DIPUTUS? — LAYERS OF PROTECTION

LAYER 1 LAYER 4 OCCUPATIONAL SAFETY SAJA PROCESS SAFETY
PREVENT MITIGATE
* ? ° Equipment integrity
n @ I . i.;‘ - e Detection system
| ; A \_‘__‘_‘_

Inspection Fire protection @ Interlock / shutdown

. Si_aal {:f:lr'lditl'l:ln Gas / Leak Emergency « Deluge / sprinkler

« Vibration Detection Shutdown - Fire extinguisher o Operating procedure

- Temperature ;

[ [ i i 4 EReRr Rt @ Maintenance
P * : ALARM ik il = © Haimae @ Management of Change
reventive / REDUCE €) safety glasses
Predictive CONSEQUENCE | o Emergency response
Maintenance Mengurangl dampak © cloves
Mencegah kegagalan | dan kerugian. e Safety shoes
sebelum terjadi.
| o g STOP RELEASE PPE MELINDUNGI PEKERJA
perator mengetahui
R — _ process saFer
; material yang terlepas. I tetapi belum cukup. MENCEGAH KEJADIAN BESAR

4. DARI HAZARD MENJADI CONTROL 6. PESAN PRAKTIS

I,/f ] "“‘\__II ’::_'-_ﬁ\ ,0\ / \ / Investasi kecil untuk prevention
' A I\ H J -b ‘ @ -b | -P' I hampir selalu jauh lebih murah
\ - \ / / |

> ¥ dibandingkan biaya sebuah
HAZARD RISK HhZIJP AFE'GUJARD VERIFY CONTINUOUS major incident.
IDENTIFICATION ASSESSMENT Bagaimana Apayang Apakah IMPROVEMENT
Apa yang Seberapa besar penyimpangan mencegah atau safeguard Perbaikan INSPECT
bisa salah? kemungkinan dan proses dapat mengurangi benar-benar berkelanjutan. Kenali kondisi peralatan secara rutin.
konsekuensinya? terjadi? konsekuensi? bekerja?
/‘ MAINTAIN
5. DAMPAK INSIDEN TERHADAP BISN'S Lakukan perawatan yang tepat.
= . . =, DETECT
= )
. ".' 2 G | i gﬁ é “‘{_ {.:'.J Gunakan sistem deteksi yang andal.
.- @ PROTECT
HUMAN ASSET PRODUCTION ENVIRONMENT FINANCIAL REPUTATION Pastikan safequard berfungsi efektif.
Injury / Equipment Shutdown Spill / Production + Stakeholder
Fatality Damage Emission Repair Loss Trust | -x.- RESPOND
Siap merespon jika terjadi keadaan darurat.
i \ i 5 O = ! -
Human Loss + Asset Damage FINANCIAL & L CEARN
PROCESS INCIDENT Production Loss .!| s )
. > + Environmental Impact > Ll * REPUTATION LOSS Pelajari kejadian untuk perbaikan.

@ TAKE-HOME tj, _Q » | @ » @ -b kS

MESSAGE

GGOD SAFET\' FEWER HIGHER LEss BETTER
INCIDENTS RELIABILITY UNPLANNED BUSINESS
SHUTDOWN PERFORMANCE
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CAHAYA HIJAU ENERGI

Green Energy, Smart Future

SATU

Fuel Consumption 4

10 9

: t coal/h ‘

Steam tetap:

70 t/h

Specnﬁc Coal Consumptlon

143 = 129

kg coal/t steam

\

t coal/h

EFFICIENCY 1 4

INTEGRATED PERFORMANCE

BOILER OPTIMIZATION:

('- = CHE INDUSTRIAL INSIGHT Episi #001 | 2026
| s

KEPUTUSAN, EMPAT DAMPAK BESAR

Optimasi boiler bukan hanya persoalan menghemat bahan bakar.

Perubahan kondisi pembakaran dapat memengaruhi efisiensi energi, emisi, keselamatan operasi,

4 ENERGY

dan biaya produksi secara bersamaan.

¢ ENVIRONMENT

Fuel Burned l_r

co, 4

Ash generation {

PM / SOx load
berpotensi *

ENVIRONMENTAL LOAD {

* Bergantung pada karakteristik bahan
bakar dan sistem pengendalian emisi.

N RS
I

oy

=

Combustion Stability

0, tidak boleh terlalu rendah.
Jika air/fuel ratio terlalu rendah:

0, 4 berlebihan

+
Incomplete combustion
+
Ccot
+
Unburned carbon 1
+
Combustion instability

Targetnya bukan:

tetapi:
OPTIMUM O,

4. BEFORE vs OPTIMUM

KPI BEFORE
|
w Coal 10 t/h
35 steam 70 t/h
) Specific Coal 143 kg/t steam
4 FuelCost 100%
& co, 100%
@  Combustion Normal

* Dengan asumsi jenis/kualitas batubara sebanding,

6t

Jangan hanya bertanya:
“Berapa excess 0, boiler?”
Pertanyaan yang lebih tepat:
“Pada excess O, berapa boiler
menghasilkan steam yang dibutuhkan
dengan fuel minimum, emisi terkendali,
dan pembakaran tetap stabil?* 99

@ CAHAYA HIJAU ENERGI ‘

& ECONOMICS

Fuel saving:

(8.000

| tcoalfyear |

(1tccal,n"h|)< 8.000 |
LY SR

| Jika harga delivered coal:

| Rp 1,5 juta/t
+

ll 2. KENAPA O, TIDAK BOLEH SEKADAR DITURUNKAN?

6. PESAN PRAKTIS

2 0,T00LOW ! OPTIMUM | 0,700 HIGH + Rp 12 MILIAR/ TAHUN
| ' OPERATING WINDOW !
‘: «+COt i " N I Excess air T ILUSTRASI EKONOMI
§ . UanIJ):me: ! o ::::ctrilled | = Flue-gasloss T
carbon ! 2 o 4 ’-—-*
E = Combustion + Stable combustion o st
& instability T ENVIRONMENT
] CO; & pollutant
B load &
2]
TARGET OPERASI ONE PROCESS
. : - - " b MULTIPLE
0 2 4 ] 8 10 12
Excess O3 (%) IMPACTS @
ECONOMICS
Cost § SAFETY
" Reliabiity 1 gl S
OPTIMUM IMPROVEMENT |
9 t/h 3 10% | 5. JANGAN OPTIMASI SATU KPI SAJA
PROCESS
70th _ EFFICIENCY EMISSION €O / UNBURNED i
129 kg/t steam 4+ 10% { \; r E { \:
= 90% 4 10%
HIGH CONTROLLED STABLE
= 90%* + 10%* . ' * }
Stable & = .4
Optimized OPTIMUM OPERATING WINDOW
\ |- Optimasi terbaik bukan nilai minimum atau maksimum satu parameter,
L™ tetapi kondisi operasi yang memberikan kinerja keselutuihan terbaik.
TAKE-HOME MESSAGE
= b INDUSTRIAL
=) "‘FE“”RE OPTIMIZE VERIFY  ENERGY ¢ PERFORMANCE +
o * Fuel
[:_:.I -l ‘ Q i O EMmEney EMISSION + //
Q « 0y « Bumer = Emission
: Egck + Heat Transfer + Stability RISK + I I
Temperature » Cost | CUST " | . I

ENVIRONMENTAL COMPLIANCE ‘h SAFE OPERATION
LOWER EMISSION ./ / IEROHARM

BETTER BUSINESS

ENERGY EFFICIENCY ‘
SUSTAIMABLE FUTURE

Vot
LOWER COST .
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A XD FROM ENGINEERING TO BUSINESS VALUE
CAHAYA HIIAL ENERGI
Grnesen Enorgy, Smart Fuiure

Improvement engineering menjadi bernilai ketika dampaknya dapat diterjemahkan ke dalam
fuel saving, cost saving, emission reduction, reliability, dan competitiveness.

1. DARI 1 TON/JAM MENJADI RP12 MILIAR/TAHUN
| o s S

(:oaI(:ojm‘Pt_iDn__\ N ﬁ' 1 | - @ | 3 ‘ =

Re15 ||*Rp12 |
| Juta/ton MILIAR/TAHUN

ILUSTRASI EKONOMI

10 9 |

t/h th | ton/jam 8.000 8.000

jam/tahun ton batubara/tahun |

.

Belum memasukkan perubahan biaya maintenance, auxiliary power, chemical, ash handling, dan faktor operasi lainnya.

@ ENVIRONMENT (3) OPERATION & SAFETY

Fuel Consumption | Batubara yang tidak dibakar Optimized combustion Fuel cost |
+ +
‘L 8.000 t/ y 8 -000 t/ y Stable furnace condition Potential ash-handling cost |
+ . v +
Specific Coal Consumption ® €0 avolded | Less operational disturbance Potential emission-control
1 43 = 129 ® Ash generation | 4 burden |
® 50, load beprotensi 1 Equipment reliability T +
kg coal / t steam ® PMload beprotensif Reliability T

+
ENVIRONMENTAL LOAD 4 PRSI

* ?&s:amy ? p!:gjrm:.m‘?n €0, 50x, P‘P:usdaln ash h;r?g dJ:m.rrrg .ber:]‘a;:_j.r._kan Sukses improvennan harus memastikan -
uel analysis, emission factor, combustion condition, dan contral efficiency. CO, unburned carbon, furnace stability

dan parameter keselamatan terkendali.

4. INDUSTRIAL PERFORMANCE DASHBOARD

TOTAL BUSINESS
VALUE 1

ENERGY KPI ECONOMIC KPI CARBON KPI ENVIRONMENT KPI SAFETY KPI | RELIABILITY KPI

_BAGMN TERLIHAT
FUELCOSTSAVING | __, f 4 kg coal / Rp / kg CO, / kg pollutant / Process Safety Avalability
+ Rp 12 Miliar/tahun ol t steam t steam t steam t product Events

BAGIAN YANG SERING = :

DDA @ (D

ﬂ Maintenance

gl Awiliary Power ‘ ‘r ! ‘ * J' 1

s, Ash Handling

Bl il o g INDUSTRIAL PERFORMANCE

) Production Reliability

@ Operational Risk 6. NILAI PERBAIKAN HARUS DIVERIFIKAS|
@ Compliance :
@ Asset Performa OPERATIONAL LEVEL | PERFORMANCE INDICATOR CRIELA
b i Betore impravement Saving tidak cukup
ENERGY SAVING IS ONLY ® Fo & ErergyItensity + dihitung dari
IMPLEMENT
THE VISIBLE PART OF THE VALUE R Steam > O i s o s perbedaan dua angka.
K o & Enics : S| R T
ission Intensity MEASURE Perubahan produksi
. m i i
7. PESAN UNTUK MANAGEMENT Q & R Afer improvement kualtas bahan bakar
Jangan melihat proyek efisiensi hanya dari biaya investasinya. & Stack Temperature @ Cad Pk i dan kondisi operasi

Lihat TOTAL VALUE yang dihasilkan: @ Emission Prochuction » Fuel Quality harus diperhitungkan.

e?# o O @ & Downtime g Production Cost Operating Hours
X v
A & % ¥ + VERIFY SAVING

ENERGY EMISSION RISK RELIABILITY A oty ool
SAVING REDUCTION REDUCTION  IMPROVEMENT

= BUSINESS VALUE
R i
Ml-»“-»@@-b@»»f@-r@»ﬁﬁ@

ENGINEERING FUEL EMISSION RISK DOWNTIME OPERATING RELIABILITY SUSTAINABILITY
IMPROVEMENT 1 $ + 4 COST L 1 t

SATU KEPUTUSAN OPTIMASI — BANYAK NILAI UNTUK KEBERLANJUTAN INDUSTRI

freq
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== DARI DATA MENUJU
e KINERJA INDUSTRI YANG UNGGUL

Kinerja Energy, Environment & Safety tidak membaik hanya karena satu proyek.
Dibutuhkan siklus Measure — Understand — Improve — Verify — Standardize — Repeat.

1. INDUSTRIAL PERFORMANCE ROADMAP

@ MEASURE |l @ ESTABLISH © IDENTIFY O orTIMIZE © VERIFY @ STANDARDIZE [J§ @ CONTINUOUS
KNOW YOUR BASELINE HOTSPOT ENGINEERING DID IT REALLY MAKE IT THE IMPROVEMENT
SEREMANGE WHERE ARE WHERE ARE THE &SP WORK? | EV BHERMAS | DONT STOP AFTER

$ Energy WE NOW? LOSSES & RISKS? > e N ONE PROJECT
S | N A .’.} | | eerore » aFTER ] updaesor

Energy Intensity . " .. &=
6 Steam GJ / ton product - “l 0 III . |
é Water | @ Update operating

R Carbon Intensity , target

Ay Emission Measure

kg COye [ ton product ¢ :
5) Waste ’ * ’ @ Energy saving ’ . *

: | + Combustion tuning u]l Update KP1 & - a
B Ssafety Water Intensity F & Emission reduction 5
£, Producti m* / ton product z + Steam optimization " E'
% = g Rolser cifine = Efficient equipment 0 Cost saving 5—;. Training operator O
i, Waste Intensity | Steam leak _
ﬂ kg / ton product & Motor / pump inefficiency m e Risk reduction .
« Source reduction : e, B Update maintenance
# Heat loss « Reuse f recycle @ Reliability improvement o

Safety Performance # Excess water consumption * Emission control -

Process Safety Event/ & High emissh * Waste minimization B o

operating period SO SOURCR -SIFETY ; |.' - I Integrate monitodi

& Waste generation o 4 Production o "
Reliable & Process hazard * Presontive maintenance 3 ::':::;Tm“
Operational Dat * - + Safeguard impravement :
pe_rﬂ m:m_ % /l vi = Oparating procadure < h'.mmm' A/II
@ o) Ambient / process

what you donot messre. || PERFORMANCE IMPLEMENT 2 CONTINUOUS

BASELINE PRIORITY AREA IMPROVEMENT IMPROVEMENT

1 )

3. PRIORITAS: JANGAN KERJAKAN SEMUANYA SEKALIGUS
4 ENERGY 47 ENVIRONMENT @ SAFETY IMPACT x EFFORT MATRIX

e |
GoProduct & | | kaCOeftProduct & | | Process Safety Event 4 High HIGH IMPACT HIGH IMPACT
s LOW EFFORT HIGH EFFORT
kg Fuel/t Preduct 4 m? Water/t Product  { Unplanned Shutdown 4 ¥ QUICK WIN STRATEGIC PROJECT
kg Waste/t Prod o i i : '
kWh/t Product ol pds: 8 Safeguard Availability T 3 g?egiulﬁ;;if";:g':g . zeﬂu ||;‘ve‘sta.:i1khesa r,
Emission Compliance T * Compressed-air leak repair p::}-lf:e::a:;na::'mahng
E * Set-point optimization
+ Waste segregation
", " ‘ E ol Preventive maintenance
BUSINESS PERFORMANCE 2 = «
LOW IMPACT LOW IMPACT
LOW EFFORT HIGH EFFORT
@ ‘.’fl (ﬂ NICE TO HAVE RECONSIDER
- » Manfaat kecil, . E_aml):t kecil,
. e . = . e i laya sar,
Cost J Reliability = Productivity t  Sustainability T i At 'ak““‘i- e perl dipertimbangkan ulang
B >
Low EFFORT / INVESTMENT High

4. TIGA LEVEL IMPLEMENTASI 5. SIAPA YANG HARUS TERLIBAT? 6. PESAN PRAKTIS
LEVEL 3 « Capilalinvestment

STRATEGIC ipsera e €€ Mulailah dari data yang sudah tersedia.

(Management) - comncri 1A Pilih 3-5 hotspot terbesar, :
== : prioritaskan quick wins, ukur hasilnya,
LEVEL 2 « Energy management | L kemudian scale-up improvement
TACTICAL : :;:‘mmmlalprwram | 4 3 yang terbukti berhasil.

(Enginaer / Supervivar) = Maintenance strategy
* Perioamance analysis
. Wﬂl“ﬂp’ﬂ\"ﬂ&f ¢ —
TIONAL *'nepectin B » Y= »
e £ Toch = Howsekeeping
= Laak detection
+ Dully monitosiny \ \
= il EMVEDMENT. - MAINTENAN L::E START SMALL PROVE THE  STANDARDIZE SCALE UP
g‘ Sustainability tidak dapat dijalankan hanya oleh satu departemen ~(HSE g VALUE

Shared Data + Shared KP1 + Shared Target

VERIFIED €) ENERGY INTENSITY |
) DATA INSIGHT ACTION | pgovemenr =~ STANDARD  cowTiuous =g R / g ;
k, » EY » > [.=] » hd () PROCESS RISK } » ‘J
TAKE-HOME g j’ @ . ) O () OPERATING COST & SUSTAINABLE

NlESSAGE G RELIABILITY 1 INDUSTRIAL
PERFORMANCE

&6 Perbaikan yang berkelanjutan dimulai dari data, dijalankan oleh tim, dan menghasilkan nilai bagi perusahaan serta lingkungan. 9 — Eng
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SUSTAINABLE INDUSTRIAL PERFORMANCE

€6 Keberlanjutan industri bukan hanya tentang mengurangi emisi.
Industri yang berkelanjutan adalah industri yang mampu menggunakan energi secara efisien,
menjaga lingkungan, mengendalikan risiko keselamatan, dan terus meningkatkan kinerjanya
melalui data dan teknologi. 99
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) PT CAHAYA HIJAU ENERGI
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PT Cahaya Hijau Energi hadir sebagai mitra industri dalam
; meningkatkan kinerja melalui pendekatan engineering, data,
— dan continuous improvement.

|'f ENERGY ENVIRONMENT
Energy Efficiency Environmental
& Optimization Performance

'

SAFETY ‘{{7&: Al
Zr;ni:;ekss Sately K1 Al for Industry

+ Audit & assessment * Emission management * HAZOP * Industrial data analytics
* Boiler & utility optimization * Wastewater & waste * Risk assessment * Performance monitoring
* Energy management # Carbon management * Process Safety * Engineering decision support
* Decarbonization * Environmental compliance Management * Al-based industrial
= Safety improvement solutions
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Evaluation Improvement
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