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Company Introduction

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”).

Natural gas for the plant will be supplied by Senoro-Toili gas fields, operated by JOB
Pertamina-Medco E&P Tomori Sulawesi. Plant is expected to begin operations in first
quarter 2018. PT Rekayasa Industri, a national contractor is appointed sole EPC
Contractor for the project.

PAU has 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.

Technology for the plant has been licensed from Kellogg Brown & Root (USA), and PAU
will be the first in the world to apply KBR'’s patented KRES + Purifier technology, thereby
increasing Indonesia’s access to leading edge Technology.

PT Panca Amara Utama (PAU) is a 60% subsidiary of Indonesia’s largest private LPG
refiner, PT Surya Esa Perkasa Tbk. (ticker: ESSA).

Yokogawa is DCS and Instruments partner of the Plant.
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Company Introduction

1st in Indonesia with 100% LED Lighting.

1stin World as DTS Based ammonia Leak Detection System ( with Yokogawa)

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

1stin SE Asia with KBR KRES + Purifier Together

1stin Indonesia with Super Duplex Sea Water Pumps

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

1stin Indonesia with 100% Local EPC and Detailed Engineering ( PT Rekayasa Industry)
One of the Largest IFC ( World Bank ) funded Project in SE Asia in100% Private Sector.
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Complex Systems Like any Oil & Gas Plant

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

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 , Compressor Systems , 5 Large Critical Pumps
24 Mwe Captive Power Plant , Steam Turbines

Deslination Plant

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

Jetty , Civil Structures , Reactors and Vessels

Cryogenic Tank Storage etc etc.
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OPAQUE - HUGE DIVERSITY — NO UNITY !

Microsoft T Business Systems I=:: ORACLE
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SOLUTIONS OSI SOFT , COPDATA , OPC , OTHERS

4]
File Edt View Tools Window Help
n = ) { | Create driver s
Microsoft Y7 Business Systems ORACLE 22 b AR g e
® [ Project | Avalable drivers Driver information
"B IEC 51850 drive Description: "
— = o ALLEN ~ (g% > W Ecsidne Oriver fo the S5 TCP/IP commurication. The driver supports poling
I GIS I I CMMS I I LIMS I IOlher Appllcatlonsl I Asset Management I = @ Vatables l W =S a1 v (SPDRECEIVE) and spontanecus communicaton (FETCHMRITE).
A ) Dives Satus dentfication B ntegra drver (wiw.vipa.de, www.siemens. de, wavir.nat.de, www.process-
& Daa Types f ) PC Adapter - Vipa Green Cable informatic.de)
a8 q‘ " 9 PCS307 Profibus DP driver
E3- Reaction Metx Driver for interf ) PCS31257 connecton Supported PLC types:
I g ::;&m! Driver for math B S5 K1 drver Siemens S5, Siemens S7 (only with VIPA CP443), Vipa System 300
A e || Driver for syste | 2155 T0P-P driver Supported connection types:
@ Somer ) 57 criver for 57-200 Ethernet
9 i;mms W9 57 driver Softnet based * . -
i (S Wi St i Sapored ammnato bk
¥ &9 575000t
He
i g e B 577C-P diver The driver is avaiable for the folowing operatng systems:
& h‘r o B9 57-0ver for 7-1200/1500 Windons 7,8, 8.1, 10, Server 2008R2, Server 2012, Server 2012R2,
me Corirol % Server 216
A zenon Lodic (EC611 v | € 9 Sclmat X Decss
< > | 3total3 filtered/0 s¢ g Semens S5PG driver The diver is avalable for the folowing CE processors:
—————————— Seemens Sigmasys drver 5
& 4 % Project tree | B2 ietwio B9 Simoton drver . e .
T 4 v S - Necessary additi fware on the PC:
l -+ ST 812358 v Standard network card [
i Y \ £ 824 - 2 ) WINAC driver
M GLE S| de|2: B © () Somatek Necessary additonal software on the PC:
. = 9 2 snthes -
<, S 1 5 3500
- “o S s 2 Necessary additional hardware on the PLC:
&-@ Sep For 55: VIPA 143 TCPIP; INAT S5_TCP/IP; Simens 1430 TCP/I;
-] Sprecher Automation Process Informatic SS-LAN Adapter (AS511 to TCP/IP Gateway). For
a3 s 57: VIPA CP443;
4 3 Sterfion
3 ebeaton Necessary additonal software on the PLC:
CP parameterisation software. For S5 n AG: Synhvon, SendAll,
Driver name ReceiveAll blocks, exept S5-LAN Adapter

SCADA DCS Automation / Control Systems HMI Meter

l BUSINESS GATEWAY J

Data Access Layer

Process Data
Book Link

HA/
Redundancy

Coresight

inPl

None are 100% Solution

Developed Applications

3rd Party Applications

Other Data
Sources
(Data Bases,
Tables, Systems,
Web, etc.)

Other Data

Sources
(Data Bases,
Tables, Systems.

——

Pl Archive “Historian”

l INTERFACES (450+) — DCS, SCADA, PLCs, other data sources J
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EVALUATING OSI Pi SERVER + EAM MAXIMO - Tag Based Licensing ®

— SCADA
* Operational statistics ™, 1BM Maximo Pl System Pt LAN
® Powel' USage .\‘ /] ‘.o?ﬁo':.’ g N //;}\;m'c‘::‘mot
* Load Management :ﬂ:ﬁ — N T tt !
— DCS Plant level app servers & Pco«s: ‘C.o'nll:'l‘

* Remote Assets
* Intelligent Componentry
— Real Time Operations & Events
* OsiSoft
* Event Capture Systems
* PLC Systems
— Integration to other Business

Applications
* Financial
* Spatial

* Document Management
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SEGGREGATED SYSTEMS CUREENT STATUS —WHY NOT INTEGRATED ?

Hierarchy of Current Systems Incorrect ®
Is Deterrent for Big Data & Bl or 10T Al Integration

Lol ERP
Eésglution EAM / MES

SCADA

Supervisory
Level

DCS

Control
Level

Weeks Months

Days
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BREAK THE HIERARCHY NEED FOR NEW SYSTEM ?

INTERCONNECTED MESH

People, systems and objects can interact
with each other in entirely new ways.

INSTRUMENTED

New abilities to measure, sense
and see the exact condition of everything.

INTELLIGENT

Processes & things can respond to changes
quickly and accurately optimizing for future events.

H YOKOGAWA




STORY OF PYRAMIDS — HIERARCHY X......:®

Enterprise Level
* 150 15704 Enterprise architecture requirements
* 150 19439 Enterprise integration
* 15019440 Enterprise integration ERP
* IS0 20140 Automation systems and integration
* OAGIS H
=|

BPMN, DMN, PMML

* BaMML
* |EC 62541, IEC 62837
* |EC 62264 (I1SA95) MOM
+ IS0 22400
MOM Level -+ 0AGIS

* PMML = | lﬂ

DMIS, QIF

*+ IEC 62541 (OPCUA)
* |EC 61512 (ISA 88)

* Modbus HM'/DCS
SCADA Level . gatchmt, PACKML =
il 'w.
* IEC 62541 (OPCUA) - . :
* MT Connect

* IEC 61158 (EtherCAT, PROFINET) . .
IEC 61784 Field Device
Device Level * Modbus/Profibus
* PROFlenergy
+ |EC 62591/ HART
+ |EC 62541 (FDI)

1EC 62443 (ISA 99)
1SO 9000
1SO 50001
1SO 14000

o7

ERP r!;\\
P
Business:
Years, month, weeks / P'i‘as:;ierfs \
."—g_\\
\ t
LisLlEs / ProductionPlanning
% and control s ISA-95
Month, weeks, days / N
7 X
xf \\.‘
Month,weeks,days, Scheduling N
hours, minutes ,/ N -
e . ISA-88
Control Systems / 0y
/ Plant Control b
Minutes,secondg/ \\
pd b
BOTTOM UP TOP DOWN

Company level Product
& %5 Sabes B srvice maragement
e gL o

Supply thain managemant

Operations & process control level TR

B » Data storage
* Project planning
Control level
[ Bul:s(}r.s:‘.I:Attu-.1t0rh')fNutu'-;rJ|k')
Field level z == :
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ONLY DIFFERENCE IS TIME — ULTIMATELY ALL IS ONE

Cl —

2 Level 4: Enterprise level

2l o

. c

| |€ Level 3: MES level _

IE Business

sl |& Level 2: Operations level Planning &

m . .

3 Level 1: Control level Logistics
Level 4

\ Level 1:Field level

Manufacturing
Operations & Contral

Manufacturing/

Level 0: Process level

production process Level 3

1/10Second

Minutes A

Y
¢

Seconds ‘

/100 Second

Process Supervisory
Control

Level 2

Process Control

Level 1

Field

Level 0

1/0 —signals (actuators/sensors)

Access Time
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MESH SYSTEM — WHY NOT INTEGRATED - FUTURE ?

Integrated System ©
Is Ready for Big Data & Bl or IOT Al Integration

ERP
M [SCADA ~
EAM / MES

Control + Safety Level DCS

—

Time Integration — Just a Mathematical Function
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OPTION TO USE Al/ loT IBM WATSON

IBM Watson loT .

Real Time data from low IBM Maximo

cost add-on sensors + Contextualizes device data Asset Health Insights
* Monitors streaming data to = =

detect situations
B * Filters the data for analysis by

.I = Maximo Users : e
] « Stores data for further analysis —
+ Enables Immediate

9 action and/or
*  Provides engineers with
rich set of sensor and

asset data to determine
proper course of action

Z . Visibility into asset condition, from asset
lifecycle perspective

. Consolidates Asset data, historical and
real-time, including data from external data
systems, weather data, etc.

. Advanced dashboard view enables
proactive asset and maintenance

- decisions

Real time filtered data
from automation systems

IBM Watson IoT
Platform

Historical Weather data

Asset Detail Meter Readings

~ [ LT

Asset Detail

Historical Weather

AHO003 44%09 ACTIVE

Asset Asset Health Status
BRANDON, FL 33510
PUMPVERTICAL TURBINE, HS 3 VERTICAL TURBINE PUMP, Hillsborough County
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SUBSCRIBER MODELS ARE NOT WHAT WE LIKE ®

Maximo Asset Health Insights is New Maximo lot Platform

Business Outcomes

Improved Asset
Strategy

Subscribe to warnings and notifications for e s
. . . H H educe Unnecessary
response to Asset issues prior to failure. Powntime Avoidance Maintenance

Define Asset Health using data from many

sources including Maximo and Real-time
Remaining useful life
Maintenance and failure history

Asset Condition based on real time and historical ) e
information @ y @ N
e N 77

Leverage Historical Weather as a Key Element Asset Useful Life Maintenance History Visual Inspections RUTTIo0TS Subcomponents
in determining Asset Health

Normalization of Health Score

Define Scoring Methodology

Filtering and Rules Applied

Minimize unnecessary maintenance based on

Asset Health score.
IBM Watson loT Platform

Insights to determine repair vs. replace

Too Much SUBSCRIPTION -
Based Al , IBM Watson is :
Good. But...

ot bled E (A Weather
0T enable Historian
Applications Sensor Data

Do we want Cloud to take Our
Decisions ?

Is Deterrent for Big Data & Bl Planned 3Q 2018
or IOT Al Integration
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TIME IS THE ISSUE — ENGINEERING STATIC DATA ?

Raw data from edge devices, instrumentation and control ~ (RM, ERP, finance, sales, etc.

systems, data acquisition systems, process control, etc. , ; . . .
o + Defines the infrastructure and their configuration for process
control
1. Static Data + Signal tags to interface with process databases, DCS and higher
level controls and optimizers
+ Defines feasible paths to use various elements for a transfer
process

+ Controls and monitors all transfer operations

" + Control and Monitors all state and status of field elements (Pumps
2. Real-time Data valves, analyzers, switches, etc.)

+ Generates performance and transfer reports at end of the process

Production . , :
+ Collects all reatime data of all tanks inventory, oil movement

transfers, Blending operations
3. Historical Data + Facilitates in KPI tracking
+ Suitable for simulation studies and process improvements
\ + Makes data available to users online using analytic and dashboard
tools

Processed data from production systems,  Governance information, HSE, planning and
LIMS, eneray, yield accounting, etc. scheduling, asset data, customer services, etc.

ALL ENGINEERING AND HSE DATA IN MAXIMO READILY AVAILABLE ON DASHBOARD
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PANCA
AMARA

DATA — DIVERSITY & NO UNITY - PAU CASE SAME AS OTHERS ® UTAMA

DATA SETS MANAGEMENT MESS

Note : Data sets Available on Exa-
Quantum , or OPC or on ABB PMCS. Data

overlaps for some measurements. Best Wartsila Power Plant
set for Work Flow Reliability & Cognos .
Reporting to be Picked. PLC Data pick up OPC +/-850i/o

as Exceptions only

WOIS / UNIC Mini DCS

STG
OPC i/o 450

+/-250 OPC ilo
Allen Bradley

Seimens
MAIN PLANT DCS YOKOGAWA
+/- 3900 i/o0 Nitrogen

Desalination Plant +/-500 PLC ilo

P&ID Assets & Services
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DCS SYSTEM CONFIGURATION-YOKOGAWA
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CABINET CABINET
(uon) (uoa)

NOTE 4

FCS0101 FCSMO:
T 7

DES BATA BASE LOCATION

ESD DATA BASE LOCKTON

H H H
O—DUP—10: GO 103 O—EWP—T01 || Z0-EWP—T0Z | [Co—ewr—zo

t=f

T

2l
2|
k]

L

El

= ESD ESD
MARSHALUNG | MARSHALLING | MARSHALLING
ABINET CABINET
(AMMONIA) (AMMONIA) (AMMONIA)Y

Des bcs bes ESD 5D
MARSHALLING | MARSHALLING | MARSHALLING MARSHALLING | MARSHALLING
ABINET CABINET CABINET CABINET
(UOA) {uoa) {UoA) (UoA) {uoa)
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ALARM PANEL

RACK RODM / ICR
24
LES

I 0 PACKAGE VENDOR PANEL

=D

T aes
BOLER (2111-BA,58)

[OO—FET=00]

PABX PANEL PDB P08
| AND SERVER NETWORK (AMMONIA) || (AMMONIA)

GABINET

~ DESALINATION UNIT (2301-1) |

i 11— PURFIER

POLISHING UNIT (2311—L) FURFER,
PANEL

07-05-2015. OR APPROVAL
"

i

ety
CAMERA

BANGGAI AMMONIA PLANT (BAP) PROJECT
1000 MTPD AMMONIA
BANGGAI — CENTRAL SULAWESI, INDONESIA

PT PANCA AMARA UTAMA
@ oo - ooV stuoes
INDONESLA

AB| IC]

~ BOLER (2111-BAB6)

FIELD

PACKAGE UNIT PACKAGE UNIT PACKACE UNIT PACKACE UNIT NITROCEN GENERATION CEMS.

NG VENDOR PANEL VENDOR PANEL VENDOR PANEL PACKAGE (2701-L) ~BOILER BA STACK ANALYZER
SCREEN (2201-LA/LB/LC)|  __OADING ARM ~INSTRUMENT AIR DRYER [ —NATURAL GAS —BOILER BB STACK
CHLORINATION UNIT FOR (3301L/3302L) (2601-L) METERING UNIT —REFORMER FURNACE
SEA WATER (2210-1) ~EMERGENCY AR STACK Bnirsiaes
(2101-L2) COMPRESSOR (2602 )|
[-STEAM TURBINE GENERATOR “PLANT MR

—SERVO TYPE

LEVEL TRANSMITTER (2104-1) COMPRESSOR  (2601-J)

(LT-3103/LT-3104) PACKAGE VENDOR PANEL SCALE: ws [bWe. Wo. BAP—0D-56-VG—0001—R |
A T s T © o € T " T & " T v v T K T v I NO. DWC. : BAPODSEVG000IR

PACKAGE UNIT _ STG

~EMERGENCY DIESEL | GAS ENGINE GENERATOR
ENGINE GENERATOR  ["(on 1 "'
(zi02-1) ¢

[-DUEL FUEL ENGINE GENERATOR

[STER 7 HYDRAULIC TURBIE
a0

PT REKAYASA INDUSTRI

TE

2707
SSEMI LEAN SOLUTION PUMP
3P BFW PUMP

SYSTEM CONFIGURATION

o
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OPERATIONS MANAGEMENT STATIC DATA — MAXIMO

Management

s -

Bypass

Actions
@/

Log

Kﬁ

Solutions

Investigations

Management

\.—/

Benefits
& Losses

Audit and
o ” Survey
Log Book perating Improvements
Procedures
Certifications
)

t N
a Regulatory
Compliance
Work Order \ /
Operating Tracking Failure Management
Policy Reporting of —
Change
% People
—
Risk Risk Permit Action N .
ote: Blue boxes show
Matrix Assessment To Work Tracking

Applications
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MAXIMO NEW VERSIONS AND ENHANCEMENTS

What is Maximo Health, Safety and Environment Manager?

Cumpelency
n

OUT REQUIRED

Incident Operating sten : Competency ) Failure
Management Procedures operating Management G Reporting
proceaure
. Operating Operators ot o] _
Investigations i vewene B | SOlUtIONS
Policy Log =
: Personnel —

Change Risk L Defect

Certification L >
Management Assessment . Elimination

Tracking
7
Non-Conformance Risk Action Bypass
Management AN ORI CE Matrix Tracking Management
-
ngul:ntory
Regulato il Location Benefits & e
g . & . Certifications 74
Compliance Profile Losses
A

Lock Out '
Preparation .
i t'p it PREl]’;fRED! Improvements and CAUTION Permit to Work 0

CMICS Tag Out Plan LOCK OUT & TAG Permit to work
must be obtained
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DCS ExaQuantum as Main PIVOT

Maximo DCS Exa-Quantum Remote Monitor

Consumption & Yokogawa DCS Historian
Output Metering |nmﬂ0l'l fo
r CONSUMPTION

& OUTPUT Metering
Consumption & Output Alerts
Maximo Time Integrated Data M/c CONSUMPTION
Metering Remote
M/c Output Metering Management M/c
Alert
M/c Maintenance
Analysis , Cognos Bl Integration
Licensor M/c Alert
Suprit Vendor M/c Alert
ynaptic “usiness “utomation
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REMOTE PLANT MANAGEMENT KBR INSITE — ONSITE EAM

Proposed Data Collection

SNV

\/\/

_________________________ KBR | PAU
o)
T E ) @Inlemet
Remote

KBR sFTP Site
Ammonia Ammonia
InSite InSite

I
|
|
|
|
|
|
|
|
|
|

3 |
|
|

\Jv/il::ia/l KPI Calcs :

KBR )‘”’ |
Dat t '
\\_/\ atacenter )‘/ |
|

|

|

|

|

|

|

|

|

|

|

|

|

m Firewall

\_/A\—/A\—F/)\J
Option 1: Install an OPC Client (such as Matrikon) on the InSite Data Collector
located on the PAU Office LAN. OPC Client will connect to the OPC HDA server
on the Exaquantum Plant Historian to pull data through the firewall. The data
file will then be transferred automatically to KBR’s FTP site using a FTP file
transfer software such as GoodSync.

Option 2: Create an automated task on the InSite Data Collector that utilizes an

Excel Add-in to pull data from the Exaquantum Plant Historian through the
firewall. The data file will then be transferred automatically to KBR's FTP site Good Sync
using a FTP file transfer software such as GoodSync. Hourly sFTP
Data File | E"’
InSite Data Collector
o ASSET —
A4 SIZ S B _S{s), gt o Oklltﬁwwm“ PLANT
: EWS SYSTEM FUTURE)
COLOR SIZE (srm} (PRM) SEF I HISTORIAN
PRINTER S
[— { i BY OWNER |
‘[ PIMS
FIREWALL Howo
PIN | _ i

TECHNOLOGY
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POWER DATA -SCADA OPC TO MAXIMO

Note : Data sets Available on Exa-Quantum
PMCS DATA SETS MANAGEMENT | mocoecerin:

measurements. Best set for Work Flow

Reliability & Cognos Reporting to be

Picked. PLC Data pick up as Exceptions
only to be avoided

Maintenance Centric
Consumption Centric

OPC PROTOCOL or Cost Centric
HISTORIAN oi Pata
GATWAY

Monitoring Centric
Control Centric
Data

0/12d0 056 -/+

Exa
Quantum

MAIN DCS YOKOGAWA
+/-3500 i/o Total

IBM MAXIMO
COGNOS BUSINESS INTELLIGENCE
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POWER DATA IS HEALTH INDICATOR

PMCS POWER MANAGEMENT & CONTROL SYSTEMS
Real Time System

Maximo Plant Wide Data Data Integration

Plant Operations Server Data

Base Granular Breaker Power Data

Data Integration )
Maintenance Work Orders SLD Bus Total Up-Time

LI EEID G Powe-r -Data Area Wise Amalgamation
Daily Snap Shot Parasitic Losses

KwHr Historian

. Note : All Power Breaker Tags Exist on
L AnaIySIS . ABB Mini DCS System which is called
Area Wise Power consumptions PMCS ( Power management and Controls
Power Outputs System) . Some Tags exist Parallel on
Parasitic Losses Reporting Yokogawa DCS also.

Cognos Bl Integration & Analysis

Historical / Intermittent Trends
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GE SYSTEM 1 ( BENTLEY NEVADA) -ADDED

GE SYSTEMS DATA SETS MANAGEMENT

P&ID Metering & Services Data

Maintenance Centric
Predictive Centric
Cost Centric

Data

IBM MAXIMO
COGNOS BUSINESS INTELLIGENCE

Note : Data sets Available on Exa-Quantum, or GE
MRO Data Data overlaps for some measurements.
Best set for Work Flow Reliability & Cognos Reporting
to be Picked. PLC Data pick up as Exceptions only to
be avoided

Monitoring Centric
Control Centric
Data

Exa
Quantum MAIN DCS YOKOGAWA

+/- 3500 i/o Total
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REAL TIME CONDITION MONITORING ADDED

l!ull'lme&p;hm

Vibration/ Temp. / Thermal

Maximo DCS ExaQuantum GE System 1
AMS Machinery Manager YOkogawa DCS Historian

Parameter Trends, Spectrumes, -
Orbits etc. Direct MRO

Direct OPC

Metered Limits , Work Flow
Guidance

GE SYSTEM 1

SYSTEM 1 TAGS
5 Pumps, 4
Compressors,

Snap Shot Analysis
& Report Cognos Bl Integrations

Real Time Machine Health
Monitoring

Emerson CSI6500 Condition
Analysis

Bentley Nevada Rule Packs
Condition Monitoring

Maximo OPERATING POLICY M/c Real Time Health
POLICY DRIVERS for RBM M/c Real Time Status
Reliability Centered Maintenance Push/Pull scenario to
Time Integrative Snap Shots be evaluated

Cognos RCM Analysis
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BOILER MINI DCS ADDED

THERMAX DATA SETS MANAGEMENT

Note : Data sets Available on Exa-
Quantum, or Thermax. Data
overlaps for some measurements.

Best set for Work Flow Reliability &
Cognos Reporting to be Picked. PLC
Data pick up as Exceptions only to
be avoided

MAIN DCS YOKOGAWA

+/- 3500 i/o Total
Exa

Quantum IBM MAXIMO
COGNOS BUSINESS INTELLIGENCE
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BOILER INTEGRATION

THERMAX BMS Real Time System

BMS ( Boller management system
OPC/GATEWAY Data Integration )
Maximo Boiler and Steam

Operations Server Data Base

Data Integration Database Boiler Up-Time

Snap Shot Gas Data
Maintenance Schedules Dataa
Maintenance schedules
Standby Time
Blowdown Losses

Boiler Steam/ Gas Data

Boiler Maintenance Boiler Blow Down

Steam Analysis
Consumption Data Note : These Tags Exist on
& Report Cognos Bl Integration THERMAX BMS ( Boiler

Management System) a Micro DCS
System.

Historical / Intermittent Trends
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N2 PLANT ADDED

N2 PLANT DATA SETS MANAGEMENT

Note : Data sets Available on Exa-Quantum
, or Air Liqguide OPC Data overlaps for
some measurements. Best set for Work
Flow Reliability & Cognos Reporting to be
Picked. PLC Data pick up as Exceptions
only to be avoided

Monitoring Centric

Control Centric . .
Maintenance Centric

Data N2 Package , :
Consumption Centric
OPC Cost Centric

Data

Nitrogen
ZENON DRIVER i/o

Nitrogen
+/-100

MAIN DCS YOKOGAWA
+/-3500 i/o Total

Exa
Quantum

IBM MAXIMO
COGNOS BUSINESS INTELLIGENCE
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NITROGEN PLANT

Nitrogen Plant
@ OPC Available

Maximo Plant Wide Data Data Integration Air
Plant Operations Server Data Base uqu|de opc Data

Data Integration

Consumption & Costs

Maintenance Work Orders Up-Time/ Dn-Time
Operations Weekly / Consumptions Data

Monthly Snap Shots Maintenance Data _
Longterm Anamoly Metering

N2 Output Metering

Note : Only For Important Tags not
on Yokogawa DCS, these Tags Exist

Nitrogen Services Analysis on Air Liquide Integrated PLC
. Control System.
& Cognos Integration

Run/ Standby Time Tags
Data
Power / Chemicals

Consumption Meters

Historical / Intermittent Trends
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STEAM TURBINE UNITS ADDED

SIEMENS DATA SETS MANAGEMENT

Note : Data sets Available on Exa-Quantum
, or Siemens OPC Data overlaps for some
measurements. Best set for Work Flow
Reliability & Cognos Reporting to be
Picked. PLC Data pick up as Exceptions
only to be avoided

Monitoring Centric Slemens
Control Centric OPC/GATEWAY
Data Maintenance Centric
Consumption Centric
% Cost Centric

Seimens Data
+/- 150

MAIN DCS YOKOGAWA
+/- 3900 i/o Total

Exa
Quantum

IBM MAXIMO
COGNOS BUSINESS INTELLIGENCE
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STG ADDED

STG Power Plant
Data available @ DCS

Maximo Plant Wide Data Data |ntegratlon Siemens

Operations Server Data Base
Data Integration STG@ m
Maintenance Work Orders
Operations Monthly /Weekly /
Daily Snap Shot

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

Run/ Standby Time Tags
Long term Metering Trends

Data

Power / Lube /
Siemens Power Plant

Steam Consumption

Note : Tags not on DCS , these Tags Exist

Wo_rk Flow Managen:\ent on Siemens Integrated OPC and PLC Meters

Maintenance Analysis Control System. PLC data only on Historical / Intermittent Trends
Consumption Analysis & exception need to be Integrated if related

Cognos Bl Integration Report to Maintenance, Plant Operation &

Consumptions

A
ynaptic “usiness “utomation ’fv;‘— N,

INTERCONTINENTAL HOTEL, BANDUNG, INDONESIA

33 YOKOGAWA




POWER PLANT ADDED

GEG/DFEG DATA SETS MANAGEMENT

Wartsila Power Plant
OPC +/-850i/o el
OPC/GATEWAY

Monitoring Centric
Control Centric
Data

Maintenance Centric
Consumption Centric
Cost Centric

Data

Exa

Quantum
IBM MAXIMO

MAIN DCS YOKOGAWA
+/- 3500 i/o Total COGNOS BUSINESS INTELLIGENCE

Note : Data sets Available on Exa-Quantum
, or Wartsila WOIS OPC Data overlaps for
some measurements. Best set for Work
Flow Reliability & Cognos Reporting to be
Picked. PLC Data pick up as Exceptions
only to be avoided
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CAPTIVE POWER PLANT INTEGRATION

Maximo GEG/DFEG Power Plant

Wartsila Data
Maximo Plant Wide Data

Plant Operations Server Data Base lntemﬂon w'th WO|s/
Data Integration opc or GATEWAY

Maintenance Work Orders
Operations Weekly / Daily Snap Shot

Up-Time/ Dn-Time
Consumptions Data
Power Output

Maintenance Data
Wartsila Power Plant

Work Flow Management
Maintenance Analysis Note : These Tags Exist on Wartsila
Consumption Analysis & WOIS Mini DCS System and can be

Cognos Bl Integration Report OPC Pick up

PLC System

Run/ Standby Time Tags
Data

Power/ Lube/ Diesel
Consumption Meters

Historical / Intermittent Trends
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RELIBILITY BASED MAINTENANCE

Positioning Reliability Based Maintenance -When should luse  Asset performance management is much more than just an EAM application

Predictive Analytics?
I I
1 When assets are complex with multiple sensor I I
data feeds. ) . o
I 28 5 | +Realtime monitoring of data
9]
5 When historical sensor data, asset l -% -§. Data Integration gg‘ I
maintenance and/or failure data is I & <2 |
available (minimum of 6 months >). £EQ Real Time | o @
1 85 4 historical Dataz. ~ | Detection of issues within the Plant
3 When early indicators of asset failure are | 2o o o |
unknown. : 05 o= \
TO g
| &8 20
iticali w9 2 -
4 Wher\ criticality of assets demand ear.ly | €4 Data Modeling | 5 2 + Predictive models
warning before normal human operation can So + Analytics S o
detect any degradation. l 2 -'(% g % I
Il ;0 @, |
=8 ®5
- ]\CN?en coit/rir']sk of disruption due to asset l ax- Visualization 8% ! Anticinate and ci t out
. . . . m .. L]
ailure is hig | ;§ & e gﬂ,. | nucipate and circumvent outages
Work underway to leverage predictive analytics within | = L?f I
I I
= |

* Automate and optimize processes and

Maximo Asset Health
Work Execution imi
improved decision support

| INTERCONTINENTAL HOTEL, BANDUNG, INDONESI,
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What Are We Trying to Achieve ?

System
Disturbance

*Need to monitor health assets for which replacement has been y Failure
deferred '
*Target work to prevent failure,
especially of ageing assets
*Need to run System networks closer to maximum capacity
compatible with safety and reliability obligations — “Smart Plant”
concepts

Maintenancef

il Replacement

Cost of Consequence

d scaoa
Alarms

Time
ynaptic “usiness /utomation (J "‘? Condition
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ASETT MANAGEMENT TO PRODUCTIVITY MANGEMENT

Asset Management Maturity Levels

Strategic aim is to be the foremost INTERNATIONAL company — BE much ahead in EAM Maturity
as compared to global landscape. Start Ab —Initio at a Maturity Level 2 and aspiring to go beyond
Level 3 and Interconnected Meshed Enterprise Asset as well as Productivity Management

o * Reliability
g * Condition
° Prédictive b Re||ab|||ty
* Productivity
* Asset Management * Predictive
* Préventive * Big Data

All Levels Involvement
Single Enterprise Data Set

Getting more
value requires

a new way of thinking

* Fire fighting
* Run to failure

()
2
)
(® ]
(4°)
@)
L
Q.

()
2
)

(@

©

()
(a'd

: — Maturity

Level 1 Level 2 Level 3
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APPROACH TO ASETT HEALTH MANAGEMENT

Real time and Asset Asset Health
e STATIC 1
Historical Sensor DATA

Information -

data

Condition data is enhanced when combined with contextual information to give a more

perfect picture of Asset Health

. Real time sensor data from the equipment via individual sensors (add-on or embedded)

. Real time sensor data or alerts from SCADA systems combined with DCS Historian Data

. DCS Historical trends of sensor data from historian or other data repository

. Inspection data that might include measurements, observations, photos gathered manually or from

mobile devices
. Maintenance history of the asset

. Related information such as environmental (temp, humidity, etc.), weather, usage, output

ynaptic “usiness “utomation
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CONDITION TRIGGERING & MANUAL METER READINGS AVOIDED

Maximo condition triggers can be enhanced with link to SCADA Systems or DCS System

Reduces need for physical
inspections or meter readings

+  Software product that provides connectivity to

Control Systems (SCADA, PLC, BMS) via a wide Rapid connection of SCADA
range of industry standard protocols such as OPC, information into Maximo
BacNet, COPADATA , OSI Soft etc.
+  Enables mapping of sensors to assets in Maximo Data can be used for trend
«  Allows data from control systems to be sent to analysis to optimize preventive
Maximo’s Condition Monitoring module maintenance

* Includes MQTT Integration to enable:
*  Possibility of using IBM Message Sight

for efficient and secure remote site Highly scalable, capable of
connectivity measuring millions of data points
across multiple sites

+  Possibility for providing data to the IBM
Watson loT Platform
*  Ability to define simple rules for notifications or for
creating Maximo work orders/service requests

A
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INTEGRATION — HARMONY - HOLY GRAIL ?

Asset
Enterprise Holistic Management Systems Locations
Presentation Asset

Business Users Equipments/

IEDs

SCADA

IEMS/IGMS
SCADA

Security

Integratio
Visualization / Portal 9
Security ;
Gateway Planners Engineers Schedulers MD:;glegs Role based
Workspace Workspace Workspace 9 workspaces
workspace

Process
Business Process Mgmt (Automation Not priority) Integratin

Plan Asset Plan Manage Other

Managemnt Investment Projects Processes

A\

Service Integration Bus

Business Services (Web Services or Other Standard Interfaces)

Other
Services

Asset
Information

Asset
Health

Inventory
Service

)
o

Security

Message

¢
B2B
Y  Core Systems

Back Project Document Mobile & Minor
Office Mgmt Mgmt Scheduling Appllcatlons

Data & Analytics

Analytic DCS Data
i Historian

DCS
Operatlonal Systems

Outage Other
Mgmt B Ops Sys

Operational Data

Integration Bus

Other

Other Data Field
Warehouse Data

Integration

Condition
Data stores

Vendor / Partner Data (G)

Systems

Data (E
YOKOGAWA
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EVERYTHING CONNECTED IS OUR FUTURE

INTERNET FIREWALL
ICS
]
v |
CORPORATE NETWORK SUPERVISION NETWORK / SCADA PRODUCTION NETWORK
.
. - ...... - REMOTE
e s = = TERMINAL UNIT
et SUPERVISION ~ SUPERVISION  MAINTENANCE :
CONSOLE 1 CONSOLE 1 LAPTOP — ‘ Big
ot

CORPORATE .T.

PLC
f\\@

' . | | LLLLLEEER LLLLLEEEE | il 9
— o e — =Q WIRELESS
- = i — INDUTRIAL NETWORK
SEEF?VPER ;23285&'&'}# DATA HISTORIAN / SCADA SERVER
| lllll---.! |: '
I : i n
== PLC 1
: m_
A 4 WORK E]
= ]
o)

CORPORATE FIREWALL
YOKOGAWA
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Synaptic Business Automation u"‘ <5

2018YOKOGAWA é’s

USERS CONFERENCE
ASIA PACIFIC

7-9 FEB | INTERCONTINENTAL HOTEL, BANDUNG, INDONESIA WSS

Innovation and Partnerships Go Together
Single Integration Solutions not Available Currently
Efforts are Collaborative and Teams are Essential
Bringing Together Ideas is Progress , DATA has to be broug
Big Data Analysis needs Data integration and Interchange

Co-innovating tomorrow ® YOKOGAWA ¢




PANCA

MAXIMO OUT OF BOX CAPABILITY ( SPARE SLIDE) OTAMA

Asset Lifecycle Management

Asset Evaluate k : o Repair
Strategy Z' PlanZ'an d Design onstructlorDOperatez. Malntalnz. Replace
=Some of the Assets = Disposal management = Asset management strategy
can be refurbished and assessmeqt development
brought back into AM = Performance management and KPI
Lifecycle development

= Total lifecycle costing
= Performance

: . = Policies and standards
improvement analysis

development
= Portfolio asset management
planning

= EAM Solution
= Condition/ time based

maintenance = Capital program assessment

model
= Computer Aided Facilities
Planning

= Capital project management

= Asset performance management : :
P 9 = Procurement/project delivery Strategy

= Total asset visibility
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ERP AND EAM ( SPARE SLIDE)

MAXIMO MS DYNAMICS

DAILY (AUTO)
VENDORS T —— VENDORS

(Add, Update, Inactive)

DAILY (AUTO)
CHART OF ACCOUNTS — GENERAL LEDGER

(Add, Update, Inactive)

Min - Max

LAl  PURCHASE REQUEST (PR)

Creation)

Manual /
Auto Creation

el audivd PURCHASE ORDER /

PURCHASE ORDER (PO) RELEASE

Goods Delivered
from or Returned <«—>» RECE'pTS / REI'URNS

to Vendor

DAILY (AUTO) RECEIPTS / INVENTORY
[Cost adjust{Cur ba, TRANSACTIONS (G/L)
avg cst, rec bal) Issues,
returns, transfers]

DAILY (AUTO)
INVOICES

INVOICES

(Approved)
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WHY ARE THE FUNCTIONS STILL DISJOINTED ? UTAMA

Business Functions

Demand . - Cost Human Resource :
Planning &
Distribution Management Planning Management Management g

Manufacturing Execution Systems
Detail Process Recipe Performance Process L 13
Scheduling Optimisation Management Management Analysis Level S

Manufacturing .

Resource Production WIP Material Production Quality Operations
Management Execution Management History Management

SCADA / PCS Systems
Real-Time Real-Time
Plant Floor
Real-Time Real-Time MESA WHITE

ynaptic “usiness “utomatio
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ERP IS BLIND SYSTEM — DATA VALIDATION ?

Data E

MPRIIVERP

Forecasting
Costing
Production Planning
Product Definition
Process Delinition
sop
Human Resources
Inventory Management
Purchasing
Distribution

ynaptic “usiness “utomation
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Moduct Densed

BOM Fortraila Rocipe Tvaw g
Part Prograes

Rosmneces

outieg Precce

Lalsow Charscscristics

Lrs
SOP. HEALTH. WORK Isstrusfices

ey Slane

Omnder Stals COumplcticn s
Start-Dhec-End
Resouroe Siztus'Ulegge

Laboe Statuza

MES

Resource Alloc./Status
Operations Scheduling
Production Dispatching
Document Control
Data Collection’Acqg.
Labar Management

WIP Status/Traccabality

Quality Munagement
Performance Analysis
Process Management
Product Tracking
and Genealogy
Maintenance
Management

ow — EREPSWVIE

Procew Inslractiens: Rocapes,
Werk Inutrastioes, Part Prograsms,
Onder Spocific, Muchine
Utilization, Wink Coatcficatien
Rojusstresis

Opcratur Imtroctivem: Schedeled
tpradictive) & Proventative
Mairtosaae,

Murczal Salfety batraciions
(decurmmertia ), Machize Opensian
Inetroctaone Idocumests)

Dedl Down dioguiras) States
Frocos Status

HBalch End Heparts

Ad Hoe Inqguires

Materiads Anslyiis

Eveols: TimeThto Loo'Alarss
Dats Callectod frem Nbaailoriog
Functlom: Proose. Fuyupessnt
Envircnect. Labos, Matoral. Produst

Parstncico

Monitoring & Sensing
Process
Equipment
Environment
Labor
Material
Control
Machine Control
Regulatory Control
Realtime QC
Advanced Process Controls
Operations
Process Seguencing
Machine & Process Instructons
Labaor Instructions
Human Machine Interfacing
Safety
Maintenance

Focu
Process

Decision Loca
Shop Floor/Plant Floal

MESA WHITE PAPER

YOKOGAWA




FAILURE OF PREVENTIVE MAINTENANCE

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
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ISA 95 BASICS

Hierarchies per I58-95

Business

planning & logistics niterpns
Flane g {penan planrag d sohedilieg ‘?
Lewel 4 Lile

Manufacturing
operations management

Lewel 3

Lewvals 2,10
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