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Welcome to LANGGENG GROUP

PT. LANGGENG CIPTALINDO is energy services company (ESCo) that is capable in developing and
dealing with packaged implementation on plant energy performance to comply regulation and compliance.
We have been focusing on many strategic industrial sectors such as Food & Beverages, Sugar Refinery,
Pharmaceuticals, Tobacco, Hotels, Feed Mill, Household Chemical, and other energy users. Having long
experience practically in application engineering and energy auditor mainly in design and build, piping and
installation, and fabrication, we believe that we are able to bring more benefit and best solution to the client.

Who we are

A simple philosophical approach…

Developing and Implementing
that confirming clearly our strong commitment in delivering proper sustainable solutions for all customers.
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Our Website

https://simebtke.esdm.go.id/sinergi/page/perusahaan_jasa_konservasi_energi
https://simebtke.esdm.go.id/sinergi/page/content/31/pt-langgeng-ciptalindo
https://www.langgengciptalindo.com 

https://simebtke.esdm.go.id/sinergi/page/perusahaan_jasa_konservasi_energi
https://simebtke.esdm.go.id/sinergi/page/content/31/pt-langgeng-ciptalindo
https://simebtke.esdm.go.id/sinergi/page/content/31/pt-langgeng-ciptalindo
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Our Capabilities

Engineering Services
• Design & build new steam plant system and

other utilities
• Improve and optimize steam system

performance
• Energy service company (ESCO) in energy

and cost saving turnkey project

Packaged System Products
• Heat recovery system using heat exchanger

packaged solution
• Electric steam boiler and heat pump

technology solution
• Automation and system integrator for energy

monitoring using HMI-PLC

Construction & Fabrication
• Supply and install for steam & process fluids

piping & insulation
• Plate work (tank/vessel, hopper, ducting,

chimney, platform, and etc)
• Installation, testing and commissionong of

mechanical & electrical equipment

Audit & Training
• Energy audits (thermal and electricity) with

certified energy auditor
• Comprehensive steam audits and process fluids

piping on existing plant
• Energy & water conservation training with

certified energy auditor
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Scope of project :
1. Detailed Engineering Design (DED) of New Steam System
2. Project Implementation & Installation of Steam Piping System
3. Project Management

Newspaper : Kompas, 28 October 2014

Engineering Services
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Retrofit Burner Control System

Heat Recovery System

Blowdown Heat Recovery System

Deaerator Tank

Condensate Recovery SystemImproved Steam System Performance

Packaged System Products

Electric Steam Boiler Packaged System



Developing and Implementing Approach – 12 Years Your Sustainable Partnership

Scope of project :
1. Detailed Engineering Design (DED) of Utility & Product Piping (steam, compressed air, etc)
2. 3D drawing of Product Tank System
3. Design and Project Management

Construction & Fabrication
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Audit Process (ISO 50002)

Energy Audit & Training
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Object of Energy Audit
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Training Activities

Tools & Measurement

Field Survey & Mentoring

Presentation

Group DiscussionFinal Training Review

Audit Reporting & Proposal
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Mapping/benchmarking on Energy Efficiency in Industries
under the Energy Partnership Programme between Indonesia 
and Denmark (INDODEPP)

International Cooperation
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Energy Audit and Pre-feasibility Study under the Energy 
Partnership Programme between Indonesia and Denmark 
(INDODEPP)

International Cooperation
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International Cooperation

L’Oréal Indonesia Plant Carbon Neutrality
Boiler Conversion Options Study : Electric Steam Boiler

www.erm.com and www.langgengciptalindo.com

Project Title : Supply and Installation of Electric Steam Boiler
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Energy Audit & Training
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Energy Efficiency Project List
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Menyusun 
Program 

Konservasi
Energi

Menunjuk 
Manajer Energi

Melakukan
Audit Energi

Secara Berkala

Melaksanakan
Rekomendasi

Hasil Audit 
Energi

Melaporkan
Pelaksanaan
Manajemen

Energi

KEWAJIBAN MANAJEMEN ENERGI
Pokok-pokok pengaturan diantaranya:
1. Menurunkan ambang batas konsumsi energi 

sebagai persyaratan kewajiban pelaksanaan 
manajemen energi
a. Penyedia Energi ≥ 6000 TOE
b. Pengguna Energi:

1) Sektor Industri ≥ 4000 TOE (47.00 
MWh/tahun)

2) Sektor Transportasi ≥ 4000 TOE
3) Sektor Bangunan Gedung ≥ 500 TOE 

2. Pengaturan pelaksanaan konservasi energi di 
lingkup Pemerintah pusat dan Pemerintah 
daerah

3. Pengembangan usaha jasa konservasi energi

KEBIJAKAN KONSERVASI ENERGI 
PERATURAN PEMERINTAH NOMOR 33 TAHUN 2023
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PENGERTIAN AUDIT ENERGI, dari sudut pandang :

 REGULASI (PEMERINTAH):
Proses evaluasi pemanfaatan energi dan identifikasi peluang penghematan
energi serta rekomendasi peningkatan efisiensi pada pengguna energi dan
pengguna sumber energi dalam rangka konservasi energi nasional.

 TEKNIK (ENGINEERING) :
Kegiatan mengevaluasi unjuk kerja suatu fasilitas pengguna energi guna
mengidentifikasi dimana dan berapa terjadi energy loss serta berapa potensi
penghematan (energy saving) yang mungkin diperoleh dalam suatu fasilitas
pengguna energi tersebut.

 EKONOMI (FINANSIAL) :
Proses evaluasi performa penggunaan biaya energi pada fasilitas pengguna energi dan mengidentifikasi
berapa rugi-rugi biaya yang terjadi dan potensi penghematan biaya dalam suatu fasilitas tersebut.

Audit Energi oleh Auditor Energi
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Energy Audit Level

Level 1 (Walk-Through)
• Memperoleh gambaran distribusi

penggunaan energi
• Memperoleh info tentang sistem

pengelolaan energi yang ada
• Identifikasi kebocoran / peluang

penghematan energi
• Menyusun laporan hasil survei

energi.
• Lama survey = 2 - 3 hari

Level 2 (Preliminary)
• Pengumpulan data dan informasi

dasar.
• Identifikasi besarnya penghematan

energi yang mungkin diperoleh
• Basic data: sekunder dan questioner.

Pengukuran dibutuhkan untuk
verifikasi beberapa angka yang
dianggap kurang rasional.

• Pengamatan lapangan dan interview.
• Audit awal juga menentukan lokasi

dan kebutuhan untuk audit rinci.
(next level)

• Rekomendasi (spesifik)
• Lama survey = 3 hari s/d 1 minggu

(tergantung kompleksitas objeknya)

Level 3 (Detailed)
• Rekomendasi engineering,

estimasi penghematan energi dan
biaya yang diperlukan.

• Analisis ekonomi secara detail
mengenai penghematan energi
yang direkomendasikan.

• Rencana pelaksanaan
implementasi

• Menyusun laporan hasil audit
rinci.

• Lama survey = 1 - 2 bulan
(tergantung kompleksitas objek)
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Identify Potential Energy Saving 


Significant Energy Uses (SEU)

Energy Audit
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Audit Energi Bangunan

Audit energi Bangunan Gedung adalah proses pemeriksaan dan evaluasi sistem energi yang digunakan dalam
suatu gedung untuk mengidentifikasi potensi penghematan energi. Tujuan dari audit energi gedung adalah
untuk meningkatkan efisiensi penggunaan energi, mengurangi biaya energi, dan mengurangi dampak
lingkungan dari konsumsi energi.
Kegiatan Audit energi gedung dapat mencakup pemeriksaan
1. sistem penerangan
2. sistem pendingin udara
3. sistem pemanas
4. Peralatan peralatan lain seperti TV, Dispenser dll
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Audit Energi Industri

Audit Energi pada utilitas pabrik bertujuan untuk mengevaluasi efisiensi dan efektivitas penggunaan energi,
air, dan sumber daya lainnya dalam pabrik. Audit ini dapat membantu mengidentifikasi potensi penghematan
energi, efisiensi sistem, dan sumber daya lainnya sehingga dapat mengurangi biaya operasional, meningkatkan
keberlanjutan, dan memastikan kepatuhan dengan peraturan dan standar lingkungan.
Beberapa jenis audit energi sistem utilitas yang umum dilakukan antara lain:

1. Audit energi sistem pendingin (cooling system audit)
2. Audit energi sistem uap (steam system audit)
3. Audit energi sistem kompresi (compressor system)
4. Audit energi sistem pompa (pump audit)
5. Heating Cooling Integration
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Audit Energi

Audit Energi adalah bagian dari Manajemen Energi
Sasaran
 Memperoleh Gambaran Penggunaan Energi
 Fluktuasi Penggunaan Energi (faktor berpengaruh ?)
 Neraca/Distribusi energi

 Mengukur Kinerja Energi
 Efisiensi Penggunaan Energi (output/input ?)
 Konsumsi Energi Spesifik (kJ/kg-prod)

 Mengidentifikasi pemborosan energi dan menyusun langkah-langkah 
pencegahannya
 Rugi-rugi Energi (losses)
 Rasionalisasi dan optimalisasi penggunaan energi 

 Dasar untuk melakukan peningkatan efisiensi penggunaan energi
 Perbaikan manajemen operasi dan perawatan peralatan konversi energi
 Reparasi alat dan retrofit
 Instalasi peralatan baru/teknologi hemat energi
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Summary of Saving Potential Identification

Thermal Energy Saving Electric Energy Saving

29



Developing and Implementing Approach – 12 Years Your Sustainable Partnership

Fuel Input
100%

Boiler

Flue Gas 
Losses

20%

Radiation 
Losses

3%

Blowdown 
Losses

2%

Heat Output
75%

Heat To User
55%

Distribution 
Losses

5%

Condensate 
Losses

10%

Flash 
Losses

5%

Distribution

Audit Energi pada Sistem Steam
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• Evaluasi terhadap kinerja sistem steam terpasang secara komprehensif
• Analisis steam supply and demand
• Identifikasi potensi perbaikan dan konservasi energi
• Analisis dampak perbaikan terhadap sistem steam
• Implementasi proyek konservasi energi
• Monitoring and verification terhadap proyek konservasi energi

Plant Survey
Inventarisasi
Pengumpulan data
Investigasi
Assesmen
Identifikasi

Laporan
Presentasi
Diskusi                      
Rekomendasi
Potensi
Kelayakan

Implementasi
Prioritas
Biaya
Payback
Monitoring
Verifikasi

Steam System Audit
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Scope of Steam System Audit
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Steam System Components

 Generation
• Boiler
• Boiler auxiliaries
• Water treatment equipment
• Deaerator
• Feedwater Pumps
• Fuel storage and handling 

equipment 

 Distribution
• Steam piping
• Pressure reducing stations

 End-use (Utilization)
• Steam turbines
• Heat exchangers
• Live steam injection
• Hot Water Generator
• Evaporators, Drier, etc.

 Recovery
• Steam traps
• Condensate recovery and 

return system
• Condensate pumps
• Flash steam recovery

Presenter Notes
Presentation Notes
Identifying steam system components and noting the range in complexity of steam systems are intended to engage the audience. This engagement vehicle is intended to allow the audience to be comfortable answering questions and interacting with the instructor. The instructor should use this information exchange to identify the types of equipment the audience is familiar with, the types of equipment the audience is interested in, and the types of equipment that the audience should become familiar with—and adjust the class discussions accordingly.  
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Steam and Energy Conservation Opportunities

 Boiler process control 
 Reduction of flue gas 

quantities
 Reduction of excess air 
 Properly sized boiler 

systems
 Boiler insulation 
 Boiler maintenance
 Flue gas heat recovery 
 Blowdown steam 

recovery 
 Boiler replacement

 Distribution system 
insulation 

 Steam trap improvement
 Steam trap maintenance 
 Steam trap monitoring
 Leak repair 
 Flash steam recovery
 Condensate return
 Preventive maintenance 
 Process integration and 

pinch analysis

Presenter Notes
Presentation Notes
Identifying steam system components and noting the range in complexity of steam systems are intended to engage the audience. This engagement vehicle is intended to allow the audience to be comfortable answering questions and interacting with the instructor. The instructor should use this information exchange to identify the types of equipment the audience is familiar with, the types of equipment the audience is interested in, and the types of equipment that the audience should become familiar with—and adjust the class discussions accordingly.  
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Closing Field Survey Meeting

Process & Instrumentation Diagram
Drawing

Kick off Meeting

Plant Survey

Final Presentation

Reporting

The Step of Steam System Audit 
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Tools of Steam System Audit
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The Activities of Steam System Audit
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The Activities of Steam System Audit
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Contoh Hasil Audit Steam
No Rekomendasi Biaya Investasi Payback Period

Konservasi Energi Gas (m3/bulan) Solar (L/bulan) Energi (GJ/bulan) Biaya (Rp/bulan) kg CO2e/bulan (Rp) (Tahun)
RUANG BOILER

1 Resetting and Retrofit Burner Control System dan Boiler
Management System

7.229                            403                                294                                     39.319.179                       15.274                                700.000.000                 1,5 Konservasi Energi, Safety, dan Environment

2 Daur Ulang Panas Blowdown Sebagai Pemanas Air Umpan 5.592                            -                                     215                                     28.860.075                       10.984                                200.000.000                 0,6 Konservasi Energi

3 Pengoperasian Boiler Solar dengan Efisiensi lebih tinggi
dari Boiler Gas pada LP Steam (Boiler Switching)

-                                     -                                     -                                           50.851.195                       -                                            -                                        Konservasi Energi

4
Modifikasi Tangki Air Umpan Menjadi Deaerator Tank
dengan Elevasi lebih Tinggi berkisar 5 m dari Pompa Air
Umpan

-                                     -                                     -                                           -                                           -                                            492.700                         
Best Practices dan Konservasi Energi

5 Cleaning Secara Fisik atau Kimia Unit Burner dan
Economiser Bagian Sisi Gas Cerobong Boiler Solar 

119                               5                                    5                                          638.105                             247                                      Konservasi Energi dan Kehandalan

6 Insulasi Pipa Air Umpan dan Blowdown -                                     -                                     -                                           -                                           -                                            100.000.000                 Safety 
7 Instalasi Flowmeter HP dan LP steam -                                     -                                     -                                           -                                           -                                            250.000.000                 Energy Monitoring

8 Pemisahan Jalur Chimney Boiler Solar dan Gas, Chimney LP 
dan HP Boiler

-                                     -                                     -                                           -                                           -                                            571.000.000                 Environment Compliance

9 Sample Cooler untuk Keakuratan Sampling Air Boiler -                                     -                                     -                                           -                                           -                                            30.000.000                   Safety and Accuracy
DISTRIBUSI STEAM

10 Insulasi dan Modifikasi Temperatur Control System pada
Tangki Air Panas

3.413                            131                                     17.614.395                       6.704                                  150.000.000                 0,7 Konservasi Energi dan Safety

11 Pemisahan Jalur Kondensat HP dan LP Steam Unit Air Drier -                                     -                                     -                                           -                                           -                                            400.000.000                 Best Practise dan Pencegahan Waterhammer

12 Daur Ulang Flash Steam Tangki Kondensat 1.276                            49                                       6.585.620                          2.506                                  200.000.000                 2,5 Konservasi Energi 

13 Modifikasi Daur Ulang Kondensat Area AHU dengan
Instalasi APT/Pompa Listrik

-                                     -                                     -                                           -                                           -                                            250.000.000                 Konservasi Energi dan Best Practice

14 Penggantian Steam Trap yang Bocor 828                               32                                       4.271.111                          1.626                                  10.000.000                   0,2 Konservasi Energi

15 Modifikasi Tubular Heat Exchanger Area CIP dari Posisi
Mendatar ke Vertical

-                                     -                                     -                                           -                                           -                                            75.000.000                   Best Practise dan Pencegahan Waterhammer

Total 18.456                         408                                726                                     148.139.681                     37.341                                2.936.492.700             1,7                       Medium Cost
Potensi Penghematan Energi 6% Total Energi Bahan Bakar Boiler
Potensi Penghematan Biaya 9% Total Tagihan Bahan Bakar Boiler

Potensi Penghematan dan Penuruan Emisi Karbon Tipe Proyek
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Burner control
- Fully modulating control
- Use of variable speed fan
- O2 trim
…can save up to
2 % thermal energy
30 % electric energy

Auto TDS control
- Reduces amount of boiler blow down required
- Reduces water carryover with steam 
-Use of air actuated valve instead of electric
…can save up to
0,4 % thermal energy
5 % salts and chemicals

1

2

3 Waste heat recovery…
- Use of flue gas economizer
- Use of flues / air pre heater
…can save up to
5 % thermal energy

Boiler insulation…
- High density and thickness 
insulation lagging

- Elimination of heat bridges
between hot vessel and cladding

…can save up to
0,1 % thermal energy

6

Deaerator…
- High density and thickness 
insulation lagging

…can save up to
0,45 % thermal energy
70 % salts and chemicals

4

5

Feed water control…
- Use of multistage high efficiency pumps
- Use of variable speed feed water pumps
- Use of modulating feed water system for 
feed water rating matched to steam 
demand

…can save up to
15 % electric energy

Water treatment…
- Reduces amount of boiler blow down required
- Avoids scaling inside the boiler which affect 
heat transfer rate between the water and the hot 

gases 
…can save up to
5 % thermal energy

7

1

2

3

4

5 6
7

USAHA KONSERVASI ENERGI DI RUANG BOILER
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Steam Distribution Improvement

Existing steam system Improved steam system
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Findings and Opportunities

*Sumber : System System Audit Report, PT. Uniliver Oleochemical Indonesia, Seimangke

1800 pcs of steam traps

Blowdown losses Radiation losses Flash steam losses

Trap leak tester6,5% leak-steam traps Condensate overflow and not returned
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TEKNIK KONSERVASI ENERGI DI BOILER

Fuel Input
100%

Boiler

Radiation 
Losses

3%

Blowdown 
Losses

2%

Heat Output
75%

Heat To User
55%

Distribution 
Losses

5%

Condensate 
Losses

10%

Flash 
Losses

5%

Distribution

Flue Gas 
Losses

20%
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RETROFIT BURNER CONTROL SYSTEM
dan

DAUR ULANG PANAS GAS CEROBONG
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Mechanical vs Electronic Burner Control System

Boiler di pabrik secara umum masih menggunakan teknologi mechanical linkage burner
control system sebagai kontrol pembakaran. Teknologi terbaru adalah electronic
modulating burner control system yang lebih presisi.

Mechanical Burner Control System Electronic Burner Control System
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Retrofit Burner Control System
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Sistem Daur Ulang Panas Gas Cerobong

Success Story
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Sistem Daur Ulang Panas Gas Cerobong

Hot Water Generator
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TEKNIK KONSERVASI ENERGI DI BOILER

Fuel Input
100%

Boiler

Radiation 
Losses

3%

Blowdown 
Losses

2%

Heat Output
75%

Heat To User
55%

Distribution 
Losses

5%

Condensate 
Losses

10%

Flash 
Losses

5%

Distribution

Flue Gas 
Losses

20%
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Boiler TDS Control System
Blowdown Heat 
Recovery System

Automatic Bottom 
Blowdown

TDS control system dan Daur Ulang Panas Blowdown
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TDS/Blowdown Control System
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TDS/Blowdown Control System Project
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Daur Ulang Panas Blowdown dan Flash Steam

Blowdown Heat Recovery

Flash steam recovery 
from Exhaust Hot Process Gas

Boiler

Flash steam recovery 

Mixing Tank
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RE-INSULATION BOILER BODY
MENCEGAH

PANAS RADIASI DAN KONVEKSI
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TEKNIK KONSERVASI ENERGI DI BOILER

Fuel Input
100%

Boiler

Radiation 
Losses

3%

Blowdown 
Losses

2%

Heat Output
75%

Heat To User
55%

Distribution 
Losses

5%

Condensate 
Losses

10%

Flash 
Losses

5%

Distribution

Flue Gas 
Losses

20%
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Laporan Thermal Imager
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Insulasi Perpipaan Steam dan Kondensat

Rugi-rugi energi distribusi umumnya berkisar 1-3% meskipun telah diinsulasi
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TEKNIK KONSERVASI ENERGI PADA DISTRIBUSI STEAM

Fuel Input
100%

Boiler

Flue Gas 
Losses

20%

Radiation 
Losses

3%

Blowdown 
Losses

2%

Heat Output
75%

Heat To User
55%

Distribution 
Losses

5%

Condensate 
Losses

10%

Flash 
Losses

5%

Distribution
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Steam
Rising
pipe

Titik pembuangan

30 – 50 m

Kemiringan 1/100-1/500Aliran steam

Best Practices Instalasi Distribusi Steam
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Best Practices Instalasi Distribusi Steam
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RUGI-RUGI PANAS PADA DISTRIBUSI
DAN

TEKNIK KONSERVASI ENERGI
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Menutup Kebocoran Steam

Contoh : Kebocoran uap dari gasket pada sambungan pipa = 4 kg/jam    
dengan panjang ‘Plume’ 300 mm

Kerugian biaya = 4 kg/jam x Rp 367/kg x 16 x 25 x 12 = Rp 7 juta/tahun

PANJANG 
FLUME
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Thermal Imager Distribusi Steam
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Insulasi Tangki Kondensat dan Jalur Pipa

Kondisi Saat Ini :
Tangki kondensat tidak terinsulasi
Pipa kondensat 4” tidak terinsulasi dari tangki kondensat ke deaerator sepanjang 50 m
Pipa air umpan dari deaerator ke boiler 4” sepanjang 15 m, 6” 20 m
Pipa steam 1” sepanjang 15 m
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Steam Trapping and Monitoring

Steam trap adalah peralatan otomatis untuk membuang kondensat
dan udara dari distribusi dan proses, tetapi menahan steam agar tidak
terjadi kebocoran steam ke jalur kondensat.

Cara Kerja Steam Trap
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1. Uji kinerja steam trap dengan bantuan ultrasonic trap 
tester dan peralatan pendukung seperti infrared 
temperature gun sensor secara berkala atau realtime

2. Uji kebocoran lain, seperti valve steam trap set
3. Tagging and numbering steam trap
4. Tabulasi steam trap 
5. Pengambilan gambar setiap steam trap setMengolah 

dan menampilkan data tabel steam trap audit
6. Perhitungan kebocoran steam dan emisi karbon
7. Laporan steam trap survey

Steam Trapping and Monitoring
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Hasil Steam Trap Audit

Total kebocoran = 18 kg/jam
Kerugian = Rp 31,7 
juta/tahun
Penggantian trap = Rp 10 
juta
Payback = 4 bulan
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SISTEM DAUR ULANG PANAS 
KONDENSAT DAN FLASH STEAM



Developing and Implementing Approach – 12 Years Your Sustainable Partnership

TEKNIK KONSERVASI ENERGI PADA DISTRIBUSI STEAM

Fuel Input
100%

Boiler

Flue Gas 
Losses

20%

Radiation 
Losses

3%

Blowdown 
Losses

2%

Heat Output
75%

Heat To User
55%

Distribution 
Losses

5%

Condensate 
Losses

10%

Flash 
Losses

5%

Distribution
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Steam supply

Flash steam umumnya 
belum dimanfaatkan

669 kg/h

4 to 0,2 
barg

0,2 bar g

Kondensat

% Flash Steam = 8,9%

Flash steam = 60 kg/h

Kondensat = 609 kg/h

Pembentukan Kondensat & Flash Steam

Flash steam is a natural occurrence when condensate drops in pressure after leaving a steam trap. The condensate is at
steam temperature and cannot maintain this temperature at a lower pressure. This results in the condensate flashing off
into steam to lose the excess heat.

http://172.20.3.2/international/resources/cad/products/steam-traps/preview/ball-float-steam-traps.asp?drawing_id=675
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Pembuangan Kondensat Panas

Condensate Drain
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Daur Ulang Kondensat Panas

Condensate Recovery
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Sistem Daur Ulang Panas Kondensat

Design, supply and installation of condensate 
pump and piping return for energy recovery

Before …..
Electric centrifugal pump is installed with hot    
condensate tank, unable to pump high 
temperature fluids, because of cavitation 

After …..
Mechanical pump c/w receiver was installed 
successfully and working excellently to return 
back hot condensate to feed water tank 

Sentrifugal pump and bigger condensate tank Mechanical Pump with compact condensate receiver tank
Removed bigger condensate tank, less space
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Rugi-rugi Flash Steam

Problema terbentuknya flash steam :

Condensate from 
Process

Condensate To Boiler 
House

Flash Steam 
Venting

• Rugi-rugi panas terbawa flash steam

• Rugi-rugi air terbawa flash steam

• Isu safety dan isu lingkungan

• Berdampak pada kenaikan tekanan jalur
kondensat

Overflow

Condensate Pump c/w receiver

Receiver

Condensate 
from process
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Potensi pemanfaatan flash steam sebagai pemanas
awal (pre-heat) water make up dengan bantuan flash
steam condenser

Vent Condenser

Sumber
Flash steam

Air dingin

Air panas

Venting

Pembuangan Panas Flash Steam

Flash Steam
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Vented Steam Recovery Project 

Before …

After …
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Before…

After…Flash steam line
Heat Exchanger

Hot water temp.

Installation result No more venting steam

Daur Ulang Panas Flash Steam
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Excess Steam Recovery

Exhaust Temp In/Out 110 C/ 100 C

Water Temp In/Out 30 C/ 83 C

Exhaust Mass Flow 7,000 Kg/h

Water Mass Flow 70,000 Kg/h

Weight of unit 1,500 Kg

Exhaust pressure drop 2,500 Pa

Energy Recovered 4,378 KW

Recovered Energy Value IDR 3,849M p.a.

Steam to Water

The utilization of excess steam exhausted
from process as heat source to generate
hot water or other liquid or gas using steam
condenser.

After…
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Before …

After …

Before …

After …

Flash steam losses

Installation of Flash Steam
Condenser

Recovered flash steam

Flash Steam Recovery System

Flash Steam Recovery System to Generate Domestic Hot Water 
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Daur Ulang Kondensat Panas dan Flash Steam

Cold Water 
Make Up

Hot Water 
Make Up

Flash Steam 
(DITUTUP)

Venting

Instalasi system daur ulang panas kondensat dan flash steam dengan Plate
heat exchanger (PHE) dan Vent Condenser pemanas water make up.

Boiler

Bak 
Kondensat

THE-2

Kondensat
dari Proses

PHE-1 

Kondensat 
dingin ke 

pengolahan 
limbah

30 oC
60-75 oC

85-90 oC
PHE : plate heat exchanger
THE : tubular hear exchanger
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Before …

Flash Steam Losses

Residual Blowdown
Heat Recovery

Flash Steam and Residual Blowdown Heat Recovery System

Residual Blowdown Losses

Flash Steam Condenser

Recovered flash steam

Before After
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Before…

After…Flash steam line
Heat Exchanger

Hot water temp.

Installation result No more venting steam

Daur Ulang Panas Flash Steam
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BEFORE… …AFTER

BEFORE… …AFTER

Before and After Project Implementation

…AFTER

BEFORE…
BEFORE…

…AFTER
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Fuel Input
100%

Boiler

Flue Losses
20%

Radiation Losses
3%

Blowdown
Losses

2%

Heat Output
75%

Heat To User
58%

Distribution 
Losses

5%

Condensate 
Losses

10%

Flash Losses
5%

Distribution

Typical Losses
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Fuel Input
100%

Boiler

Flue Losses
20%

Radiation Losses

Blowdown
Losses

2%

Heat Output
75%

Heat To User
55%

Distribution 
Losses

Condensate 
Losses

10%

Flash Losses

Distribution

9%

<1%

2%
3% 0%

<1%

88% 84%

Ideal System
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EXISTING SYSTEMNEW SYSTEM

Monitoring and 
Control System

Operation and 
Maintenance

Energy Efficiency 
Standard

Low Energy 
System Design

Energy Efficient 
Technology

System 
Optimization

Source : BPPT Opsi Teknologi Efisien Energi Mendukung Implementasi Mekanisme ESCO

Pendekatan Program Efisiensi Energi
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Energy Efficient 
Technology

System 
Optimization

(1) Existing System

Peluang energy saving initiatives :
- Energy conservation list (sistem utilitas, 

proses, energy flow)
- Pendampingan EC list assesment
- Knowledge transfer/Pelatihan TKE
- Update dan penerapan teknologi hemat 

energi dari vendor assesment
- Process integration/optimization
- Sistem utilitas (generation, distribution, 

user, recovery)

Steam System - Energy Conservation List
Steam Trap Monitoring System
Automation – Building Management System (BMS) - Boilers in BMS
Boiler O2 control
Steam system equipment upgrade - burner air preheating
Steam system equipment upgrade - two-tier control for staging of multiple boilers
Steam system equipment upgrade - Solar boilers Feed water preheater
Steam system equipment upgrade - intallation of Venturi steam traps
Steam system equipment upgrade - replacement of boilers with more efficient
Steam system equipment upgrade - replacement of burners with more efficient
Steam system equipment upgrade - burner air intake from the top of boiler house 
Steam system equipment upgrade - Insulation of boiler surface
Steam system equipment upgrade - Insulation of steam traps
Steam system equipment upgrade - installation of RO Reverse Osmosis system for boiler Feed water
Steam system equipment upgrade - Insulation of return condensate lines
Thermal insulation in Primary equipment
Heat Recovery in Steam System - precooler for Economizer feed water
Heat Recovery in Steam System - Open condensate tank Vent Condenser
Heat Recovery in Steam system - Condensing Economizer
Heat Recovery in steam system – Flash Steam
Heat Recovery in Steam System - Deaerator Vent Condenser
Heat Recovery in steam system – Blowdown Heat exchanger
Heat Recovery in steam system – Flash Steam
Boilers - Automatic Blowdown - Time or actual steam production controlled Bottom blowdown

Peningkatan 
Efisiensi 
Energi
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Preheat Feedwater using Product Cooling Process

89

- Feedwater preheating using
heat exchanger during cooling
process rather than using
cooling water from cooling
tower.

- This way will save steam
consumption in sugar dissolving
jacketed tank.

- Estimated total capital
investment : Rp 250 million

- Payback period up to 2,7 year

Steam 
Inlet

Condensate 
Return Sugar Solution

60 oC

Filtration

Buffer Tank

Syrup 
Blending

Storage Tank

Sugar Dissolving 
Jacketed Tank

Fresh 
Water 
Inlet

40 oC

28 oC

35 oC

28 oC

Syrup 
Input

Cooling Proses

Heating Cooling Process Integration
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(2) New System

Energy 
Efficiency 
Standard

Low Energy 
System Design

Peluang energy saving initiatives :
- Pendampingan perancangan proses
- Daftar teknologi hemat energi
- Teknologi terkini dari Vendor assesment
- Best Available Technology (BAT)
- Best/Good Engineering Practices (GEP)
- Process Integration/optimization
- Carbon tax/net zero emission
- Electrifikasi menggunakan REC 

(renewable energy certificate)

Boiler

Steam

Hot Water

Chiller

Chilled Water

Hot water 
system 
looping

AHU 
System/

Production line

Listrik

ListrikFuel

AHU 
System/

Production line

Hot water 
system 
looping

Disain 
Sistem 
Hemat 
Energi
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Electrification of Process : Pasteurization

- Current Condition : hot water
generation using direct steam
injection and cooling water water
from cooling system

- Proposed Condition : Install heat
pump to produce hot water and
chilled water simultaneously with
single electric energy source

- Estimated total capital investment :
Rp 1,940 million

- Payback period up to 3.8 years
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Hot and Cooling Water System Using Heat Pump Technology

Kombinasi heating 
and cooling

Heat pump merupakan teknologi yang memanfaatkan siklus 
refrijeran untuk membangkitkan air panas melalui kondensor dengan 
sumber energi listrik pada kompresor. Heat pump dapat 
dioperasikan secara kombinasi dengan memanfaatkan evaporator 
untuk membangkitkan chilled water. 
Keunggulan teknologi ini :
 Lebih efisien dan aman dibanding dari electric water heater 

konvensional
 Terjamin ketersediaannya dibanding solar water heater yang 

tergantung cuaca
 Lebih ramah lingkungan dan mudah pemasangannya dibanding 

gas water heater

Source : International Energy Agency
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(3) Manajemen Energi

Peluang energy saving initiatives :
- Pendampingan manajemen energi 
- Fasilitas energy monitoring
- Energi Performance Indicator (EnPI)
- Energy Baseline (EnB)
- EnPI View Monitoring
- Internet of Think (IoT)
- Artificial Intelligent (AI)

Monitoring and 
Control System

Operation and 
Maintenance

Manajemen 
Energi
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An energy service company (ESCo) is a business 
that provides a broad range of energy solutions 
including designs and implementation of energy 
savings projects, retrofitting, energy conservation, 
energy infrastructure outsourcing, power 
generation and energy supply, and risk 
management.

A newer breed of ESCO includes 
innovative financing methods, such as off-balance 
sheet mechanisms which own a range of applicable 
equipment configured in such a way as to reduce the 
energy cost of a building. The ESCO starts by 
performing an analysis of the property, designs an 
energy efficient solution, installs the required 
elements, and maintains the system to ensure 
energy savings during the payback period. The 
savings in energy costs are often used to pay back 
the capital investment of the project over a five- to 
twenty-year period, or reinvested into the building to 
allow for capital upgrades that may otherwise be 
unfeasible. 

Energy Service Company (ESCo)

Off Balance *) 
Finance (for 
Client)

On Balance 
**) Finance 
(for Client)

**) Use Self Financing,(Owned Capital) or Debt  Financing (Loan) *) Off Balance Financing,(EPC, PPP, BOT) , ESCO Fund,, Govnmnt
Program GAF, Private Equity/Direct Placement FI, Supplier Credit, 
Instrument Pasar Uang, Mutual Fund (RDPT) etc

Share Saving, ESCO merancang dan melakukan
investasi Aset EE, mengoperasikan Aset selama
periode kontrak ESCO. Client membayar
berdasarkan Energy Performance Contract
(EPC). Client bertindak stanby buyer Aset bila
Kontrak tidak diselesaikan sesuai periode. Aset
milik ESCO bila tidak terjadi akuisisi diakhir
periode. Esco dibayar dari Pembagian Hasil
Saving.

Guaranteed Saving, Client investasi Asset, ESCO
merancang, membangun dan mengoperasikan
Asset. Client membayar Esco service berdasarkan
Energy Performance Contract (EPC). ESCO
bertindak sebagai garantor Performance Energy
Saving sesuai EPC. Esco dibayar sesuai ketentuan
EPC dari Hasil Saving

https://en.wikipedia.org/wiki/Energy_savings
https://en.wikipedia.org/wiki/Energy_savings
https://en.wikipedia.org/wiki/Retrofitting
https://en.wikipedia.org/wiki/Energy_conservation
https://en.wikipedia.org/wiki/Power_generation
https://en.wikipedia.org/wiki/Power_generation
https://en.wikipedia.org/wiki/Energy_supply
https://en.wikipedia.org/wiki/Financing
https://en.wikipedia.org/wiki/Payback_period
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Biaya 
Pemakaian 

Energi Client

Biaya 
Pemakaian 

Energi Client

Biaya 
Pemakaian 

Energi 
Client

Keuntungan 
Client

Cicilan 
Investasi

Bunga

Re
pa

ym
en

t

Keuntungan 
ESCO

Keuntungan 
Client

Dampak 
Penghematan 
Energi

Sebelum Pengenalan 
Bisnis ESCO

Selama Pelaksanaan 
Bisnis ESCO

Sesudah Kontrak            
dengan Bisnis ESCO

SKEMA ESCO (ENERGY SERVICES COMPANY)
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KOMITMEN MANAJEMEN
Kebijakan, Membentuk team, Menyediakan anggaran, Energi menjadi poin
skoring proses inovasi, ... 

EnPI dan EnB YANG SESUAI DAN TEPAT 
Merujuk ke ISO 50006. 

TIM YANG KOMPETEN
Menentukan kompetensi yang diperlukan khususnya yang mempengaruhi kinerja
energi dan EnMS. Memastikan orang-orang ini kompeten atas dasar pendidikan, 
pelatihan, keterampilan atau pengalaman yang sesuai

DATA (TERSEDIA, AKURAT, TEPAT DAN BENAR)
Menetapkan titik ukur yang tepat. Kalibrasi dan/atau validasi alat ukur . 

PENDAMPINGAN DARI EXPERT
(certified energy auditor/lead auditor ISO50001/50006)

KEY 
SUCCESS

Step 1
BACKGROUD / DRIVING FORCE YANG KUAT
Cost reduction, Emission reduction, Harga bahan baku naik, Harga pasar di 
bawah HPP, Permintaan Customer, …

EnPI VIEW 
SEU Online monitoring, threshold limit, dan alarm. 

AUDIT ENERGI 
Penghematan energi secara konsisten dan berkelanjutan

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8
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Rusmanto, ST. MT.
Langgeng Group Marketing
M : +62 815-6159-711
E : rusmanto@langgengciptalindo.com www.langgengciptalindo.com

West Java Office:

Bumi Sentosa Blok A6/12B,
Nanggewer Mekar, Cibinong, Bogor 16912
HP. +62-81-5615-9711
Mr. Rusmanto

East Java Office:

Ruko Bukit Permata Sukodono, Blok A No. 4
Jl. Raya Sukodono, Sidoarjo 61258, 
Phone/Fax : +62-31-99037230
Mr. Kristiyono

12 Years Your Sustainable Partnership

Certified Energy Auditor on Industry by :



Thank You!
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