AML-AMADAS

Analyzer Management and
Data Acquisition System

Make better and faster decisions with
complete real-time data of your offline and
online analyzers at your fingertips.




AML-AMADAS

AML-Emission Monitoring
(AML-CEMDAS, AML-PEMS, AML-AQMS)

AML Information Management

In the interconnected global landscape of today, technology is more than
just an advantage - it's a necessity. Hint was born from the understanding
of this reality, the belief that when companies integrate information and
operational technology, they operate most efficiently, safely, predictably,
and sustainably.

That's the reason we developed AML Information Management, integrating
the different silos in one integrated real-time system. From our 30+ years of
experience, Hint sees that there are several solutions with a lot of overlap of
functionalities and data, that can be more efficient.

Therefore, Hint has looked at which solutions in the market can be
combined and create more value for the company. In the AML Information
Management solution, there are 4 different solutions. Hint gathers field data
in real-time, transforming it into valuable insights that empower smarter
decision-making.

This brochure is focused on the solution: AML-AMADAS
(Analyzer Management & Data Acquisition System).

AML-Allocation
¢ Mass & energy balancing

Operational states
Equipment health status
Customize calculations
Custom decision rules
Sensor data quality label
Diagnostic Information
Automated validation
Identifying bad actors
Control & Historical charts
KPIs on different levels
Oultlier test

Inventory management

Information Management System

For Operations & Maintenance

e Back allocation

¢ Loss management

e Environmental reporting
» Capacity management
¢ Non operated data

¢ Tanker scheduling

e Gas dispatching

¢ LNG operations

¢ invoicing

MCERTS Certified

Real-time data Predictive/condition-
acquisition based maintenance
Overall equipment ¢ Maintenance scheduling
efficier.\cy Document Management
Downtime management , kp| (reliubility,
Equipment monitoring availability, etc.)
Equipment independent . cloud-based solution
3rd parties interfaces Mobile app

Data Analytics Custom reports
User-configurable Audit Trail

AML-Metering
(Custody transfer, Fiscal , Wet

gas, Multiphase flow
measurement & loading control)

Emissions monitoring (co,,
NOX, SOx, etc.)

Meet environmental
regulations (EPA part 60/75,
EN-14181, KSA RCER & PME)
Diagnostic information

Air quality monitoring

¢ Metering supervisory system
e Metering dashboard

e Virtual flow computer

e PVT simulations

¢ Dynamic Uncertainty

* Flow, physical property

calculations

e Electronic station handbook
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Common Challenges With Analyzers

The Qil, Gas, Petrochemical, and Energy industries operate in
tough environments leading to costly maintenance. Plant
managers, technicians, and engineers face increasing
complexity in their systems and constant pressure to reduce
operating costs, maintain reliability (uptime), and increase
process efficiency.

Most technicians and operators can't rely on analyzer data,
because they are using only the process data and not the
diagnostic data. Small errors can thin profit margins like value
giveaways, accounting errors, reprocessing, or analyzers that
constantly need expensive resources to calibrate and
maintain.

With 30+ years of experience, Hint noticed end users
struggling with their analyzers, because the analyzers are
expensive, complex, needs attention and labor.

No trust in analyzer data Low uptime of the analyzers

Scared for production

Unplanned downtime
P losses and safety events

Human errors from

Flogged for extra costs .
99 manual input

Root causes of breakdowns High maintenance &
are not analyzed operational costs
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AML-AMADAS

Analyzer systems are expensive, fragile, sensitive, need a lot of
attention and care due to often wrong engineering designs.
Most of the failures are coming from sample handling systems,
one of the reasons why these systems require frequent
validation and maintenance to meet performance
requirements. AML- AMADAS is a system to monitor, evaluate,
and improve the performance of offline- and online Laboratory
and process analyzers.

AML-AMADAS increases asset reliability and availability while
optimizing maintenance costs, and operational risks, and
reducing the total cost of ownership (TCO).

AML-AMADAS gathers real-time diagnostic, process, historical,
and maintenance data and uses advanced analytics to turn the
data from assets into reliable information and actionable
insights. AML serves as a toolbox that aids in the monitoring,
operating, and maintenance of online assets.

AML-AMADAS provides:

e Automatic collection of process and diagnostic data in real-
time directly from analyzers, plant control systems/historian

e Collects validation results (manual or automatic)

¢ Interprets analyzer performance

¢ Planning, triggering, and registering functionality

e Sensor data quality labels.

e Maintenance task management
(scheduling, timesheets, records, notifications)

Improve
Availability &
Reliability

Outcomes

Reduce Manage
Risk
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Analyzer Performance

Analyzer performance is monitored, validated,

and controlled by statistical process control
(SPC) methods. Validation is the process of

confirming actual analyzer performance against
traceable and accepted standards and is a non-
corrective metrological procedure. AML-AMADAS

provides support for any type of validation
method. Typical validation methods that are
executed manually or (semi-)automatically:

e Reference Sample Method

e Line Sample Method

e Reference Measurement Method
e Filter Method

* Response Time Method

e Timed Response Method

AML
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1. Control Limit Check Failed
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2. Warning Limit Check Passed
0.0841

2a. Warning Limit Check  Failed
-2.7158
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Diagnostic Information

Smart devices (like analyzers and sampling
systems) are capable of sharing diagnostic
information. Diagnostic information provides
an indication of the health status of the
device. AML-AMADAS grabs the diagnostic
information directly from the device itself
and can execute on— and offline validation
based on the health status of the analyzer.

Historical and diagnostic data can be
viewed in the application.
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Control Chart

A control chart is a tool used to determine
whether an analyzer measurement is in a state
of statistical and process control. AML-AMADAS
provides five types of control charts for
monitoring accuracy and precision:

o Individuals Chart (monitoring accuracy)

» Moving Range Chart (monitoring precision)

e Mean Chart (monitoring accuracy)

¢ Range Chart (monitoring precision)

« Standard Deviation Chart (monitoring
precision)
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Decision Rules

The performance of analyzers is evaluated by
interpreting the control charts. Decision rules are
functions that help to detect special cause
variation in validation data.

e Single result plots outside the control limits

e Two out of three consecutive results plot
outside half the warning limit

e Four out of five consecutive results plot
outside half the warning limit

e Eight or more consecutive results on one side
of the center line

e The difference between eight consecutive
results have the same sign (trend detection)

AML-AMADAS provides the functionality to add
your own decision rules.

AML
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Sensor Data Quality Label

A quality label is created based on
statistical process control results and
diagnostic information to ensure the
reliability of the analyzer data.

The quality rating is a user-configurable x
out of y rating system. It incorporates
factors like the last validation, current
operational state, and stream readings.
Users can use this rating to decide whether
to trust the analyzer's data or to enhance
the rating through maintenance or
validation before proceeding.
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Historical Chart

A sufficient level of integrity of validation data is
required for further long-term performance
evaluation. Erroneous data (e.g. caused by
defective equipment) should be rejected from the
data set and not be used for further testing. AML-
AMADAS offers a set of statistical significance tests:

e Test on Outliers (ASTM-178, T-Statistics, Dixon's,
Q-Statistics)

o Test on Normality (Shapiro-Wilk)

e Test on Non-Randomness (Bennet and Franklin)

o Test on Systematic Errors (Student's T-test)

« Test on Variance (Chi-Square test)

e Test on Reproducibility & Repeatability Rate

e Fidelity & Linearity plots
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Maintainability

AML-AMADAS provides an
indispensable set of functions to
monitor and control the maintainability
of analyzers:

e Graphical overview of the
operational state of analyzers

e Scheduling planned maintenance
tasks

e Creating maintenance tasks based
on conditions

e Recording maintenance activities

e Scheduling validations activities

e Audit trail of configuration changes

e Online access to documents
(procedures, datasheets, vendor
documentation e.g.)

e Completely user configurable

Technology

AML-AMADAS has a web-based
graphical user interface and therefore
does not need client installation and
can be accessed by authorized users. If
it is possible through the infrastructure,
the application can be made available
for remote access.

The application can be used from all
standard browsers, independent of the
platform. AML-AMADAS can be installed
on-premises on a physical server or a
virtual machine. Also, it can be provided
as a Saas solution in a private or public
cloud.

AML-AMADAS is scalable from one
analyzer on a plant to thousands of
analyzers on the corporate level.
User/tag license fees are not
applicable.
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Events and Reports

Events are recorded in the central database of
AML-AMADAS. Urgent events need
acknowledgment from the user who is notified in
the header of the Graphical User Interface. AML-
AMADAS offers a set of predefined reports that
can be exported to various formats, e.g. PDF, MS,
Excel, and CSV. Next to that, AML supports the
option to create user-defined custom reports.
The data and layout can be configured by the
user.

T - T T e e e e T

Operational States

A set of five operational states is supported by
AML-AMADAS:

e Utilized (UTL)

e Routine Maintenance (RTN-MNT)

« Non Routine Maintenance (NRT-MNT)
e Faulted (FLT)

¢ Not Required (NRQ)

Availability

The availability of analyzers is monitored and
controlled by keeping track of the operational
state of each analyzer and calculating the time-
rated performance indicator. AML-AMADAS
supports maintenance interlocking with the
control system, which means that a DCS operator
has to explicitly give approval for maintenance
before the operational state is changed.
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Time Rated KPIs

AML-AMADAS calculates time-rated performance
indicators on instrument, unit, plant, area, and
corporate level. The review period for the
performance indicators is user-configurable, and
the possibility to add customized KPIs. Examples
of time-rated performance indicators included in
AML are:

* Availability Rate (%)

« Checking Rate (%)

e Breakdown Rate (%)

¢ Mean time between repair (Hours)
e Mean time between failure (Hours)
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@ Performance Indicators

Total time in operational state (hours

Total time in operational state
(hours)

AML-AMADAS (Mobile)
Anywhere, any time access

Minimize human errors Designed for the field
Hint's AML-AMADAS integrates a mobile Consider a planned work order that has five
application to help technicians and engineers visual inspections scheduled for the day.
with their manual input and information Normally, the inspector can complete all five
availability, AML-Mobile. areas in that time. However, what if areas 1—
4 do not have any problems, but suddenly
Manual input is a significant source of human area number 5 requires additional work?
errors. Data can be entered directly into the
application and synchronized through a This immediately kicks into overtime, as the
connection with the AML whenever possible. problem cannot wait to be resolved. With
This can be over a wireless network, Bluetooth, AML Mobile’s “just-in-time” status capability,
or a USB device (cradle). The functionality in the you can prioritize work and service the area
mobile application resembles that of the web that needs extra attention before
application, but streamlined for what's needed performing other inspections.
in the field - view process KPIs, and past
maintenance tasks, e.g. This allows for timely problem-solving and
pushing non-critical work to the next day.
New updates of the application will be Thus, preventing overtime while still keeping
downloadable through the respective the plant running.

application stores of Apple and Google. The
data governance is done on the AML-AMADAS
server.
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Features and Benefits of AML-AMADAS

AML-AMADAS provides valuable enhancements for businesses,
offering expanded functionality across multiple locations and
devices/equipment. Users can add or modify existing equipment
through a user-friendly web interface, all while benefiting from

these key features and benefits:

Features

Benefits

One integration platform
Enterprise-wide solution
On-premises and cloud hosting
User-friendly interface

Data acquisition/storage

Health status monitoring

Key performance indicators

Data Analytics

User-defined, customizable reports
Data history analysis
Condition-based maintenance and
decision-making

Fault recognition and alerting
Interoperable, modular structure
Cyber-secured accordingthe latest
standards

1 integrated platform for laboratory and
process analyzers

All equipment (sample handling, gas
detectors, e.g.)

Multilingual

Reduced cause for arguments on quality
readings, increased trust in analyzer
results

Savings by preventing unneeded analyzer
maintenance and field equipment
Options for planning, scheduling,
triggering, and registration of
maintenance tasks

Reduced quality giveaway, resulting in
higher confidence levels

Improvement of availability and analytical
performance of analyzers

Uniformity in handling collected data,
applying statistical rules, and reporting
Availability of historical process,
diagnostics, and maintenance data

A web-based graphical user interface,
meaning access anywhere by authorized
personnel

No user/tag license fees

Custom, user-defined, reporting

Ability to add and update analyzers and
I/O points by the user.

Easy identification of bad actors

Scalable system

Zs HINT

P

AML-AMADAS




At which level can we install AML-AMADAS?

Most AMADAS software applications will be installed on level 2 next to the DCS or data
historian. Hint's AML-AMADAS, can be installed on level 2 to level 4.

When AML-AMADAS is installed at a higher level, 3 or 4, technicians, engineers, managers,
and operators can compare analyzer data across different locations. The benefit is that it
provides a holistic view of maintenance and operations. Another benefit is that the
engineers and technicians don't need to go to the field to get the information from the
AMADAS systems. By installing AMADAS on level 3 or 4, technicians have access to all the
analyzer data in the office or on their mobile.

3rd
AML
party interfaces Enterprise Level 2/3
Pant | (1I15/InfluxDB)
implementation : '
(Level 2) Medbus/OPE
Leval 2
Demilitarized zone
3rd
¥ AML
party interfaces
Enterprise Lavel 3
{SAFLINS <.x] (1S/1nfluxDB)
Office
implementation Level 2/3
(Level 2/3)
Equipment Level 2/s
3rd party AML
interfaces Enterprise Laaiid
Business/Cloud
. R Historian Laval 4
implementation
(Level 3/4) Demilitarized zone
Historian Level 3.5
Level 2/3

Historian
Collectors

Equipment /
DCS
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Proven Results of AML-AMADAS

Use critical data

Use critical data from multiple
sources in a single environment
to gain operational insights

Increase collaboration

Integrating the different silos into 1
platform for a better overview of the
status of data and equipment.

25%

Saving of production
losses by identify bad
actors in an early stage

95%
Increase the uptime
from analyzers to
increase the trust and
make better decissions

Results of
AML-AMADAS

&

Improve asset reliability

Gain asset performance
insights and determine bad
actors in an early stage

Drive operational performance

Fully understand your operations
that combine corporate and
operational KPIs to discover
efficiency gains

20%

cost savings on reactive
maintenance repairs and
unplanned downtime

30%

Less time by remote
monitoring of your
assets (AML-Mobile)
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Try AML-AMADAS today

Interest in a live demo? Talk with one of our experts today

Email us at: Info@hint-global.com

Call us at: + 3138 4432300 or +1832 390 2270

AML Walkthrough: https://www.hint-global.com/demo-ami-
amadas/

‘2 Performance Indicators

Number of imes in operabonal staie

Number of times in operational
state

P Char

Visit us at: hint-global.com/products/ami-
information-management/ami-amadas/
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