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ESSA gp. is actively pursuing new projects in Indonesia

New Projects in Indonesia currently Pursued
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Luwuk Airport is Nearest. Luwuk is 30,000 population small Town

PT Panca Amara Utama : Remote Location Plant
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PT PAU is the largest Exporter of Liquid Anhydrous Ammonia from Indonesia

PT Panca Amara Utama – Flagship of ESSA Group
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1. PT Panca Amara Utama (“PAU”) is a 700,000 metric tons per annum (MTPA) capacity 

greenfield ammonia plant in Batui District, Banggai Regency, Central Sulawesi, 

Indonesia (“Project”).  Promoted by ESSA with Mitsubishi Gp. and Adaro Gp.

2. Natural gas for the plant is supplied by Senoro-Toili gas fields, operated by JOB 

Pertamina-Medco E&P Tomori Sulawesi. Plant in operations from first quarter 2018. 

PT Rekayasa Industri, a national contractor was sole EPC Contractor for the project.

3. PAU received debt financing arranged by the International Finance Corporation 

(“IFC”, member of the World Bank Group). The syndication includes seven 

international banks such as ANZ, HSBC, KDB, OCBC, SMBC, Standard Chartered and 

UOB. IFC also holds an equity position in PAU in the form of a subordinated loan. This 

represents the IFC’s largest greenfield project funding in Asia over the last decade. 

4. Technology for the plant has been licensed from Kellogg Brown & Root (USA), and 

PAU is the first in the world to apply KBR’s patented KRES + Purifier technology 

together. leading edge Technology with various innovations to be most energy 

efficient.

5. PT Panca Amara Utama (PAU) is a 60% subsidiary of Indonesia’s largest private LPG 

refiner, PT Surya Esa Perkasa Tbk. (ticker: ESSA). 



Plant with Many Firsts , Including some in Data Handling
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1st in Indonesia with 100% LED Lighting.

1st in World with DTS Based ammonia Remote Leak Detection System ( with Yokogawa)

1st in Indonesia with Top End Temp. and Pressure Transmitters from Yokogawa 

1st in Asia using KRES + Purifier technology from KBR , Ist in Asia to use Insite KBR Remote Plant Monitoring

1st in Indonesia with Super Duplex Sea Water Pumps

1st In Indonesia with Under-Insulation Corrosion Resistance Paints on Piping

1st in Indonesia with 100% Local EPC and Detailed Engineering ( PT Rekayasa Industry)

1st in World to use Aquamodems for pulse Flowmeter data acquisition with remote monitoring

1st in World to use Tidal Depth Level Measurement with Remote Data Acquisition , Cloud Dashboards

One of the Largest IFC ( World Bank ) funded Project in SE Asia in100% Private Sector.



Target is to have Digitised Remote Monitored Plant. HO is 3 hrs Flight Away @ Jakarta

The Plant @ Remote with Usual Head Aches

9/12/2021 Suprit Pal Singh7

3000 +/- I/o DCS Systems Yokogawa with Exa Quantum Server

1000 +/- Pressure & Temp Transmitters

1200 +/- Control Valves ,  3000 Manual Valves ,  300 +/- Pumps , 500+ Motors

10,000 Ton Piping

128 Tons / Day Boilers, Steam Systems , 5 large Compressor Systems , 5 Large Critical Pumps 

24 Mwe Captive Power Plant , Steam Turbines and Gas Engines

Large Deslination Plant with 3 Trains

Larges Sea Water Intake , Chemical Injections  , Flow Meters , Catalyst Management 

Dedicated Jetty , Civil Structures , Reactors and Vessels

Large Cryogenic Tank Storage  etc etc.

Usual Integration Head Aches
a) Control Systems DCS

b) HSE Systems

c) Utilities not on DCS

d) Operations Systems not Integrated

e) Cost Systems Opaque

f) Production Planning not Integrated

g) ERP Systems Direct Data Pick up missing

h) Asset Management Systems Discrete from DCS

i) Several Metered Data Manually Input for Reports



Key: IOT, Cloud, Wireless Sensor, Remote Monitoring , Reaction Time, Acquisition Time

• 1. Data acquisition (information collecting), to collect the analogue data of the working 

conditions from machines and convert the data to the digital data.

• 2. Data Processing (information handling), to convert the digital data to real quantities of 

working conditions of machines.

• 3. Decision-making (fault diagnosis and/or system control), to determine the nature of 

the machine fault when it is detected, analyze with Rules: Human/ AI / ML / Rules- Empirical 

or First Principles , recommend efficient maintenance policies, and take appropriate measure 

such as a control. 

• 4. Decision-Communication ( Remote or In-situ) , to transmit data/information, such as 

machine’s operation status and alarm conditions, through the network.

Remote Condition Monitoring
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PT PAU divides its Data Between different Levels and makes Protocols for Interchange

How to Digitise the PT PAU Plant ? 
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Is Deterrent for  Big Data & BI or IOT AI Integration



Server update Timing Needs for Data Acquisition  & Standards Adhered to by PT PAU

The Pyramids of Data Acquistions
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Different DMZ Zones for Data Security at PT PAU-Follow Dept. of Homeland Security Protocols

Data  Security View 
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Users Interface Management is Decided by Credentials at All Levels

Current Complexity
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Predict Failure to Maximum Level Before & Prepare Logistics/Technical Solutions

PT PAU Targets for Future
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The Plant should have a degree of Engineering Immunity to Failures

Maintenance Regimes (Past , Present & Future) for PT PAU
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Each Operating Condition Band requires and dictates a Window of Reliability

The Immunity is Based on Operating Conditions
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Delicate Balance of right kind of Data Acquisition and Analysis

Autonomous Health Monitoring
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From Single Asset Based Monitoring to Whole Plant Monitoring ……… ??

Need More Economical Sensors , To Connect Everything
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Humans or

Connected Machines



Asset Monitoring Maturity Levels
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Current crop of wireless sensors with Multiple Parameters & Tri-Axial Measurements

WIRELESS SENSORS – Example Vendor Y
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PT PAU Wishes to Use OPC UA and DA for on-line Monitoring

DATA CONDUITS – OPC UA and DA ( Non-Proprietary)



Check Battery Life/Size,  Reactivity, Reliability, Latency, Loading, Availability, etc

Choice : Proprietary , HART , ISA100 , 4/5G , LoRa , BLE 
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One Shoe Does not Fit all



Ubiquity, Frequency , Granularity Dictate what is best for which Machine

Monitoring System Data Load , Battery & Granularity
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Low Cost Web Platform to Acquire OPC UA Data & Depict it on Remote Dashboards

We connect Everything by OPC UA and/or OPC DA
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Types OF Automated AI Algorthms for Areas
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Long Term Trend Analysis needs Autonomous Health Monitoring

Learning and Long Term Analysis
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“Experience repeatability” means Cloud Solutions can be cost Effective , Trade-off Your Data is read and kept by “Vendors”

Many Methods & Few Experts
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Analytics Help , Resident Analytic expert is limited in his Knowledge , Trade-off dependence on Vendor

We need More Analytics ?
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Most companies are aware of wasted work efforts and seek to eliminate it

Traditional preventive 

maintenance embraces a time 

based approach

• Consuming expensive 

resources

• Potentially introducing 

failure by disrupting stable 

systems

40% of preventive maintenance costs are spent on 

assets with negligible affect on uptime 1

30% of preventive maintenance activities are carried 

out too frequently 2

45% of all maintenance efforts are ineffective 2

Need Service Provider Independent of Equipment Vendor 

True Independence Hard to Get
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Aquamodem @ PAU for Undersea Flowmeters & Cameras
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Undersea Camera & Flow meter Data Acquisition , Every Minute , Every Day , 365 Days



From Under the Sea to On-shore to Cloud and to Maximo

Signal Pick UP and Transmission to Jetty Leg
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Mesh-net System Gateway to GSM – Civil Structure Remote Monitoring

Piezometer Depth Tide – To Cloud Dashboard Logging
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A wireless mesh network, the network connect is spread out 

among dozens or even hundreds of wireless mesh nodes that 

communicate with each other, thereby sharing the network 

connection across a large area. 

The design of the system lends itself to the rapid development of 

new interfaces, as the designed wireless module is common 

across the product range. 

Over 100 nodes can talk communicate with a single gateway, 

meaning that many sensors can be placed in a relatively small 

area allowing for Relative Measurements



Measuring Average Depth and Tide Height for Shore Line

Seismic, Tilt & Depth on Line Data to Remote Dashboards

9/12/2021 Suprit Pal Singh38

1. Remote Location Civil engineering 

Sensors.

2. Using GSM low Cost & Long Term 

Data logs on cloud.

3. Used for Multiple Relative 

Locations & applications where 

Latency of few Minutes is OK



Complexity means One Shoe Does not Fit All – You always would need Specialist Interconnections

DCS on Remote Dashboards with OPC Publisher ( @ PAU)
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Everybody with Credentials Can see the History – Restricted to His/Her Area

DCS to Maximo Dashboard of All 
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M/c Real Time Health
M/c Real Time Status
Push/Pull scenario to be 
evaluated

Snap Shot Analysis 
& Report Cognos BI Integrations

GE SYSTEM 1

SYSTEM 1 TAGS
5 Pumps, 4 
Compressors,
Real Time Machine Health 
Monitoring
Emerson CSI6500  Condition 
Analysis
Bentley Nevada  Rule Packs 
Condition Monitoring

Maximo OPERATING POLICY
POLICY DRIVERS for RBM
Reliability Centered Maintenance 
Time Integrative Snap Shots
Cognos RCM Analysis

Machine Monitoring System
Parameter Trends, Spectrums, Orbits 
etc.
Metered Limits  , Work Flow
Guidance  

AMS Machinery Manager
Parameter Trends, Spectrums, 
Orbits etc.
Metered Limits  , Work Flow
Guidance  

Direct MRO
Direct OPC 



PMCS System & Managing Maintenance Cycles on Duel Fuel Engines with Wartsila

32 Mwe Captive Wartsila (Remote) OPC Conduit to IBM Maximo
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PMCS CONTROL I/O LIST HARDWIRED

No. Unit Generator Description Type Cable

1 GEG A Enable Load Control Mode Digital Input from PMCS to GEG Hardwire

2 GEG A Enable/Disable Remote MW Set Point Digital Input from PMCS to GEG Hardwire

3 GEG A Enable Droop Control Mode Digital Input from PMCS to GEG Hardwire

4 GEG A Enable/Disable Remote Speed Set Point Digital Input from PMCS to GEG Hardwire

5 GEG A Enable Speed/Iso Control Mode Digital Input from PMCS to GEG Hardwire

6 GEG A Remote Stop Digital Input from PMCS to GEG Hardwire

7 GEG A Load Control Mode Enabled Digital Output from GEG to PMCS Hardwire

8 GEG A Speed/Iso Control Mode Enabled Digital Output from GEG to PMCS Hardwire

9 GEG A Droop Control Mode Enabled Digital Output from GEG to PMCS Hardwire

10 GEG A Remote Speed Set Point Enabled Digital Output from GEG to PMCS Hardwire

11 GEG A Remote MW Set Point Enabled Digital Output from GEG to PMCS Hardwire

12 GEG A STG Run Digital Output from GEG to PMCS Hardwire

13 GEG A STG Trip Digital Output from GEG to PMCS Hardwire

14 GEG A Remote Speed Set Point Analog Input 4-20mA from PMCS to GEG Hardwire

15 GEG A Remote MW Set Point Analog Input 4-20mA from PMCS to GEG Hardwire

16 GEG A Speed (Actual Speed) Analog output 4-20mA from GEG to PMCS Hardwire

17 GEG A MW (Actual MW) Analog output 4-20mA from GEG to PMCS Hardwire

18 GEG B Enable Load Control Mode Digital Input from PMCS to GEG Hardwire

19 GEG B Enable/Disable Remote MW Set Point Digital Input from PMCS to GEG Hardwire

20 GEG B Enable Droop Control Mode Digital Input from PMCS to GEG Hardwire

21 GEG B Enable/Disable Remote Speed Set Point Digital Input from PMCS to GEG Hardwire

22 GEG B Enable Speed/Iso Control Mode Digital Input from PMCS to GEG Hardwire

23 GEG B Remote Stop Digital Input from PMCS to GEG Hardwire

24 GEG B Load Control Mode Enabled Digital Output from GEG to PMCS Hardwire

25 GEG B Speed/Iso Control Mode Enabled Digital Output from GEG to PMCS Hardwire

26 GEG B Droop Control Mode Enabled Digital Output from GEG to PMCS Hardwire

27 GEG B Remote Speed Set Point Enabled Digital Output from GEG to PMCS Hardwire

28 GEG B Remote MW Set Point Enabled Digital Output from GEG to PMCS Hardwire

29 GEG B STG Run Digital Output from GEG to PMCS Hardwire

30 GEG B STG Trip Digital Output from GEG to PMCS Hardwire

31 GEG B Remote Speed Set Point Analog Input 4-20mA from PMCS to GEG Hardwire

32 GEG B Remote MW Set Point Analog Input 4-20mA from PMCS to GEG Hardwire

33 GEG B Speed (Actual Speed) Analog output 4-20mA from GEG to PMCS Hardwire

34 GEG B MW (Actual MW) Analog output 4-20mA from GEG to PMCS Hardwire

35 DFEG Enable Load Control Mode Digital Input from PMCS to GEG Hardwire

36 DFEG Enable/Disable Remote MW Set Point Digital Input from PMCS to GEG Hardwire

37 DFEG Enable Droop Control Mode Digital Input from PMCS to GEG Hardwire

38 DFEG Enable/Disable Remote Speed Set Point Digital Input from PMCS to GEG Hardwire

39 DFEG Enable Speed/Iso Control Mode Digital Input from PMCS to GEG Hardwire

40 DFEG Remote Stop Digital Input from PMCS to GEG Hardwire

41 DFEG Load Control Mode Enabled Digital Output from GEG to PMCS Hardwire

42 DFEG Speed/Iso Control Mode Enabled Digital Output from GEG to PMCS Hardwire

43 DFEG Droop Control Mode Enabled Digital Output from GEG to PMCS Hardwire

44 DFEG Remote Speed Set Point Enabled Digital Output from GEG to PMCS Hardwire

45 DFEG Remote MW Set Point Enabled Digital Output from GEG to PMCS Hardwire

46 DFEG STG Run Digital Output from GEG to PMCS Hardwire

47 DFEG STG Trip Digital Output from GEG to PMCS Hardwire

48 DFEG Remote Speed Set Point Analog Input 4-20mA from PMCS to GEG Hardwire

49 DFEG Remote MW Set Point Analog Input 4-20mA from PMCS to GEG Hardwire

50 DFEG Speed (Actual Speed) Analog output 4-20mA from GEG to PMCS Hardwire

51 DFEG MW (Actual MW) Analog output 4-20mA from GEG to PMCS Hardwire

a. 450 Digital Tags on OPC UA/DA including Alarms

b. 30 Analog Tags on OPC UA 

c. 4 Power trains , with 480 Tags each



All Data available over the Web Browser fro Right Credentials

Wartsila Power Plant Integration with EAM – IBM Maximo

9/12/2021 Suprit Pal Singh42

Up-Time/ Dn-Time 
Consumptions Data 
Power Output 
Maintenance Data

Maximo Plant Wide Data
Plant Operations Server Data Base
Data Integration
Maintenance Work Orders
Operations Weekly / Daily Snap Shot

Wartsila Power Plant
Work Flow Management
Maintenance Analysis
Consumption Analysis & 
Cognos BI  Integration Report

Power/ Lube/ Diesel 
Consumption Meters

Historical / Intermittent Trends

Run/ Standby  Time Tags 
Data

Note : These Tags Exist on Wartsila 
WOIS Mini DCS System and can be 
OPC Pick up



Data Frequency, Latency, Analysis – Long Term Plant & Catalyst Reaction Health

Technology Supplier Full Plant Reaction DATA @ PAU
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Maximo 

Db2 Server

Enterprise History

Exa Quantum

Yokogawa OPC 

Server

Instant Publishing



End of Topics

1. The Basics  - Company Introduction - Monitor or Parish

2. The Pyramids and Timings – Know your Resolution

3. Diagnostics to Prognostics – Know Before you Break

4. Sensors – Small is Beautiful and Powerful

5. The Data Conduits & Batteries – The Exquisite Ballance

6. Remote Monitoring & Cloud - The marriage in Air , On-shore , Off-shore & Undersea

7. Analytics and Methods - How is Real is Artificial Intelligence

8. Uniquely Remote examples – Under the Sea and On Islands

9. The Digitalised Maintenance Future – The Heart of Vibration and Pulse

Agenda
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Wired Sensors & Benefits of Always “ON” Milli-second Granularity-Trade-off Remote Monitoring

Wired Vibration Sensors – Vendor Z – SWI Intake Large Pumps
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Components Needed & Order Flexibility from Vendor Z

Vibration Sensor & Licensing –Vendor Z (OPC Connect) 
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Full Diagnostic Wired System – Familiar Mill-second Granularity & Analysis- Trade-Off Ubiquity

The Full Sensor Set – Vendor Z
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Benefits of Remote Monitoring – Trade-off Less Granularity & Not Always On Connection

Implemention Lorawan – Vendor X
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Hourly Measurements – Millisecond Granularity – Trade-Off-Sleep Time , Battery Life

Wireless Vibration Sensor Vendor X
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Plant wide Ubiquity-Remote Monitoring Ease – Trade-off Not always “ON” Millisecond Granularity

Wireless Vibration Sensors – Vendor X
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Equipment Vendor becomes the Service Provider , Trade-off Dependency & Data Visibility

Wireless Powered Vibration Sensor Vendor W
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Thank You
Questions Welcome

Head Office

PT Surya Esa Perkasa Tbk. &
PT Panca Amara Utama

DBS Bank Tower 18th Fl. 
Jl. Prof. Dr. Satrio Kav. 3-5
Jakarta 12940, Indonesia

+62 21 29885600 / 5700

info@essa.id

www.essa.id
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Old System 1 , Old Wine , New Bottle

System 1 Analysis
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Current Data Nomenclature

Topology of Data from Machines – IT View
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Connect Large Plants with Minimal Licensing

Connect Everywhere Web Data Organisation & Logical Integration
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LoRaWAN

LoRaWAN and Small Sensors Provide a Solution
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Level Controls and Monitring

Control Process at What Level ?
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Thank you
Suprit Pal Singh, Founder Director
supritpal.singh@namindo.com.au   ·   info@namindo.com.au
Australia +61 426 087 878   ·   Indonesia +62 811 810 6434   ·   India +91 98883 35588
Namindo Pty Ltd (ACN 122 280 433), 69 Williams Road, Blackburn, Victoria 3130, Australia
namindo.com.au   ·   webdoli.com
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