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About This Document

About This Document

This file is provided so that you can easily print this section of the Meridium APM Help
system.

You should, however, use the Help system instead of a printed document. This is
because the Help system provides hyperlinks that will assist you in easily locating the
related instructions that you need. Such links are not available in a print document
format.

The Meridium APM Help system can be accessed within Meridium APM itself or via the
Meridium APM Documentation Website (https://www.me-
ridium.com/documentation/WebHelp/WebHelpMaster.htm).

Note: If you do not have access to the Meridium APM Documentation Website, con-
tact Meridium Global Support Services.
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Overview of Safety Instrumented System (SIS) Management

Overview of Safety Instrumented System (SIS) Man-
agement

The Safety Instrumented System (SIS) Management module lets you manage the safety
instrumented systems that are in place in a facility to monitor and maintain controlled
processes and ensure efficiency and safety during those processes.

For example, heating the temperature of a room is a process that has a specific, desired
outcome to reach and maintain the desired temperature (e.g., 20 degrees Celsius). If the
temperature increases too rapidly, the temperature change could lead to a chain of
events that may result in equipment failure or a catastrophic event. To prevent a rapid
temperature increase during the heating process, a sensor within the thermometer con-
tinually measures the temperature and relays that information to a computer. The com-
puter decides whether the temperature is increasing at intervals that are in line with the
specified safe limits for this process. If the data transmitted to the computer indicates
that the temperature is increasing too rapidly, it will send a command to the heating ele-
ment to decrease the temperature.

Together, the sensor within the thermometer, the computer, and the heating element
act as a safety instrumented system that monitors the process of heating a room to
ensure that it is performed safely and efficiently.

Using SIS Management, you can conduct a Safety Integrity Level (SIL) Analysis, which you
can use to assess the integrity of the safety instrumented systems that are already in
place in your facility and to uncover areas that may require further safeguarding. An SIL
Analysis (pronounced S-/-L) lets you assign a numeric rating to the safety instrumented
systems that you are analyzing. This numeric rating represents the level of protection
that those systems currently provide, called a safety integrity level (SIL).

For instance, consider the previous example. If the heating element safely and suc-
cessfully reduces the speed at which the temperature is increasing, this safety instru-
mented system would be considered to have a higher integrity level than one in which
the temperature in the room continues to increase despite the efforts of the system.

To conduct an SIL Analysis in SIS Management, a team of individuals will:

« Define the function of the safety instrumented systems that will be assessed.

« ldentify the undesirable consequences that the safety instrumented systems are
designed to prevent.

« Test the components of the safety instrumented systems to determine if its per-
formance is meeting the specified requirements and identify failures that may be
occurring within those systems.

« Based on the test results, determine where further improvements are needed
within the safety instrumented systems.

In addition, the SIS Management module provides the tools necessary for compliance
with the standard IEC 61511.
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Overview of Safety Instrumented System (SIS) Management

Note: The Meridium APM SIS Management module and supporting documentation
are dedicated in memory of Steve Soos IV, Product Manager, whose knowledge, ded-
ication, and vision are realized therein.
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What is a Safety Instrumented System?

A safety instrumented system (SIS) is a system comprised of instruments that are
designed specifically to:

« Monitor the conditions of a process. Processes can be executed by an equipment
and locations.

« Recognize conditions that are indicative of failure. Identifying the initiating events
that could lead to a safety instrumented system failure can provide the system
with enough time to prevent the failure. The consequences of a safety system fail-
ure can lead to a chain of event that causes further equipment failure and even a
catastrophic event.

« Prevent consequences by reacting to conditions that are indicative of a failure.
Safety instrumented systems make adjustments to the process to bring the con-
ditions to a mitigated state or even shut down that process to prevent failures.

A safety instrumented system consists of the following items:

« One or more protective instrument loops (PIL), which is a series of interconnected
instruments. Each protective instrument loop (PIL) is designed to maintain a
defined condition within the process, meaning that it serves a specific purpose or
instrumented function(IF). In other words, for every instrumented function that
exists for a safety instrumented system, there is one protective instrument loop in
place to fulfill that function.

« One logic solver, which is a computer that interprets readings from the com-
ponents of the protective instrument loop (PIL) and measures that information
against predefined criteria to determine whether that system needs to make
adjustments to mitigate the risk associated with the instrumented functions of
each protective instrument loop.

For example, assume that Unit A provides steam to Unit B, and SIS-Ais in place on Unit
A and Unit B to maintain the pressure levels during that process to prevent loss of pres-
sure or excess pressure beyond the defined safe and productive levels. Maintaining safe
and productive pressure levels are the instrumented functions of the protective instru-
ment loops within SIS-A. The logic solver within SIS-A receives data from the com-
ponents of the protective instrument loops and decides whether the pressure levels are
normal, exceed, or are lower than the safe and productive pressure levels. If the current
pressure levels indicate the possibility of a process failure, which includes scenarios like
loss of productivity or explosion, the logic solver tells the components of the SIS to do
something to mitigate the current condition. For example, if the current condition of the
process indicates that the pressure is too low, the logic solver will tell an element of the
protective instrument loop to increase the pressure so the levels are within the safe and
productive levels defined for that process.

The following image illustrates a safety instrumented system and the relationships
described above.
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In summary:

« Agiven process can have more than one safety instrumented system in place to
monitor and safeguard its conditions.

Each safety instrumented system contains one protective instrument loop per
instrumented function to fulfill that function within the safety instrumented sys-
tem.

« Each safety instrumented system contains one logic solver to interpret the read-
ings from the components of the protective instrument loop and instruct those
elements to take action if necessary.

The components of a protective instrument loop provide data in the form of read-
ings to the logic solver.
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SIS Management System Requirements

The SIS Management license is required to take advantage of SIS Management func-
tionality. In addition, your system must contain the basic Meridium APM system archi-
tecture.

In order to use the integration between SIS Management and Hazards Analysis, the Haz-
ards Analysis license is also required.

CEHint: Details on the system requirements for the basic Meridium APM system archi-
tecture and activating licenses can be found in the Installation, Upgrade, and System
Administration section of the Meridium APM Help system.

After you have installed and configured the basic system architecture, you will need to
perform some configuration tasks specifically for the SIS Management feature.
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Overview of the SIS Management Data Model

The SIS Management data model uses families to represent the various components of
an SIL Analysis. Meridium APM leverages its fundamental entity and relationship family
infrastructure to store data related to an SIL Analysis. When attempting to understand
and make use of the Meridium APM SIS Management functionality, it is helpful to visu-
alize the SIS Management data model.

Because you should already be familiar with the concept of records and viewing records
in the Meridium APM Record Manager, as you attempt to get your bearings in SIS Man-
agement, it may be useful to remember that SIS Management is simply a customized
view of individual records that work together to make up an SIL Analysis.

Note: While SIS Management provides a customized view of individual records that
exist in the Meridium APM database, you should not use the Record Manager to man-
age records for use with SIS Management. You should use the features provided in the
Meridium APM SIS Management module only.

All SIL Analyses begin with an SIL Analysis record. Each SIL Analysis record will be linked
to:

« One Equipment or Functional Location record.

« One or more Human Resource records.

« One or more Reference Document records.

« One or more Instrumented Function records.

« One or more Safety Instrumented System records.

Each Safety Instrumented System record will be linked to:

« One or more Instrumented Function records.
« One or more SIS Proof Test records.
« One or more SIS Proof Test Template records.

Each Instrumented Function records will be linked to:

« One Equipment or Functional Location record.

« One or more Protective Instrument Loop records.
« One or more Inspection Tasks records.

« One Risk Assessment records.

« One or more LOPA records.

« One or more SIS Proof Test records.

« One or more SIS Proof Test Template records.
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lllustration of the SIS Management Data Model

The SIS Management data model uses families to represent various components of an
SIL Analysis. Meridium APM leverages its fundamental entity and relationship family
infrastructure to store data related to an SIL Analysis.

The following diagram illustrates the families that participate in the SIL Analysis. The
shaded boxes represent entity families, and the arrows represent relationship families.
You can determine the direction of each relationship definition from the direction of the
arrow head: the box to the /eft of each arrow head is the predecessor in that rela-
tionship definition, and the box to the right of each arrow head is the successorin that
relationship definition.
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The SIS Management data model is best understood if you view it in portions, and to
simplify this image, some relationship and entity families are not included.

This section of the documentation includes images of the portions of the SIS Man-
agement data model that are not illustrated in the preceding image. Each image illus-
trates the portion of the SIS Management data model where the following families
participate as the predecessor family in the relationships illustrated in the image:

« Safety Instrumented System

« Instrumented Function

o Protective Instrument Loop

The Reference Document family is a shared family. Meaning that the Reference Docu-
ment family is used by multiple families within the SIS Management data model. To sim-
plify all the data model images, the Reference Document family is included only in the
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[llustration of the SIS Management Data Model

preceding image, where the SIL Analysis family is the predecessor. In addition to this
relationship, the Reference Document family participates as the successor in the Has
Reference Documents relationship definition with the following families:

« SIL Analysis

« SIS Proof Test

« SIS Proof Test Template

« Protective Instrument Loop

« Risk Assessment Recommendation

To simplify the data model images, the following families are not included:

« Risk Assessment Recommendation. Within the SIS Management data model, the
Risk Assessment Recommendation family participates as the successor in the Has
Recommendations relationship definition with the following families:

m Instrumented Function

m Protective Instrument Loop
m SIS Proof Test

m SIS Proof Test Template

« IPL Type. This family is not related to any family in the baseline Meridium APM
database. The IPL Type family is a subfamily of the Meridium Reference Tables
family. IPL Type records store details about independent layer of protection types
and are used to populate Independent Layer of Protection records.

« Hazards Analysis. The Hazards Analysis family participates as the successor in the
Has HAZOP Reference relationship definition with the SIL Analysis and Instru-
mented Function families.
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Safety Instrumented System Family Is the Pre-
decessor Family

The following image shows the relationships where the Safety Instrumented System fam-
ily participates as the predecessor.

Instrumented e Has IF—] Safety Instrumented

Function System

Hasg Functional Has Templates

T

‘ SIS Proof Test

‘ SIS Proof Test

Template
Has Functional Has Template
Tast Datzil Deigil

l

515 Proof Test
Template Detail

Functional Test
Detail

Note: To simplify this image, the relationships between the Instrumented Function
family and the SIS Proof Test and SIS Proof Test Template families is not included. This
relationship is illustrated in the image that illustrates the relationships in which the
Instrumented Function family participates as the predecessor.

The Safety Instrumented System family contains records that store information about
the safety instrumented system that you are analyzing. Safety Instrumented System
records are linked to Instrumented Function records, which store information about the
specific functions associated with the safety instrumented system. Safety Instrumented
System records are also linked to records in the following families:

« SIS Proof Test: Store details about a proof test that is performed on a safety instru-
mented system and serves as a record of the proof test event. SIS Proof Test
record can be linked to Functional Test Detail records, which store the detailed
steps that need to be performed during the proof test.

« SIS Proof Test Template: Store details about the steps that should be taken when
testing a safety instrumented system. When you create SIS Proof Test record, you
can select an SIS Proof Test Template record, and the details from the SIS Proof
Test Template record will be populated automatically in the SIS Proof Test record.
SIS Proof Test Template records can be linked to SIS Proof Test Template Detail
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records, which store details on the steps that need to be performed during the
proof test.

The SIS Proof Test, SIS Proof Test Template, and Reference Document families par-
ticipate as the successor in other relationships within the SIS Management data model.
This means that these families appears in another portion of the data model.
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Instrumented Function Family Is the Predecessor

Family

The following image shows the relationships in which the Instrumented Function family
participates as the predecessor.
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Has Functional Location

Equipment
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Functional Location

Instrumented Function records store details about a specific function of an SIS. Instru-
mented Function records are linked directly to records in the following families:

« Inspection Task: Stores details on when a task should be performed on the item
represented by the record to which the Inspection Task record is linked, including

the due date for the task.

« SIS Proof Test: Stores details about a test that is taken on a safety instrumented
system and serves as a record of the event.

« SIS Proof Test Template: Stores details about the steps that should be taken when
testing a safety instrumented system. When you create an SIS Proof Test record,
you can select an SIS Proof Test Template record, and the details from the SIS
Proof Test Template record will be populated automatically in the SIS Proof Test

record.

« Risk Assessment: Stores the unmitigated risk associated with the item
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represented by the record to which the Risk Assessment record is linked.

« Protective Instrument Loop: Stores the details of the protective instrument loop
and its components, including the calculated results of the proof test associated
with the Safety Instrumented System record to which the Protective Instrument
Loop record is linked.

« LOPA: Stores the details of the Layer of Protection Analysis that you want to con-
duct, including a description of the initiating event that is indicative of a process
failure. LOPA records store details of the risk assessment that is determined after
conducting the Layer of Protection Analysis.

» SIF Common Cause Failure: Stores the details of a failure that affects the oper-
ation of multiple instrumented functions.

« Instrumented Function: Indicates that if both the instrumented functions rep-
resented by the two records are in theirsafe stateat the same time, a hazardous
event may occur.

Note: The SIS Proof Test and SIS Proof Test Template families also appear in other
portions of the data model.
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Protective Instrument Loop Family Is the Pre-

decessor

The following image shows the relationships in which the Protective Instrument Loop
family participates as the predecessor.

Has Instrument
Loop

Instrumented
Function

Protective Instrument Loop records store summary information about all the records
that are linked to that record. The Protective Instrument Loop record combined with all

Protective Instrument
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the records that are linked to that record make up the protective instrument loop.

Confidential and Proprietary Information of Meridium, Inc. » Page 27 of 566

as PIL Subsyste



Components of an SIL Analysis

Components of an SIL Analysis

A Safety Integrity Level (SIL) Analysis lets you assess the safety instrumented systems in
your facility to ensure that they are adequately safeguarding your equipment, locations,
and processes. An SIL Analysis consists of an SIL Analysis record and ALL the records
that are linked to that record both directly and indirectly. SIL Analysis records store over-
view information about the analysis that you are conducting, including the start and end
dates for the analysis. The following image illustrates the records that are linked directly

to an SIL Analysis record.

Has Refaranca . Analysls Has
Reference Document fe— " = - " —— SIL Analysis  Hiuman Resource Human Resource
/ e
/ ﬁﬂﬁ\l Q‘Pd‘/\
Instrumented Has IF Safety Instrumented
Function System

You can see that records in the following families are linked directly to an SIL Analysis

record:

« Human Resource: Stores information about the people who will participate in the
analysis as SIL Analysis team members.

. Reference Document: Stores the URL path to a document that is external to
Meridium APM and contains reference information related to the SIL Analysis.

« Instrumented Function: Stores information about the instrumented functions of
the safety instrumented system that you are analyzing.

« Safety Instrumented System: Stores information about the safety instrumented
systems that you are analyzing.

Additionally, Safety Instrumented System records and Instrumented Function records
are linked to one another through the Has IF relationship. In addition to the rela-
tionships described above, an SIL Analysis includes records in the families that are
linked to Safety Instrumented System records and Instrumented Function records. For
more information on these records, see the data model image.

When you conduct an SIL Analysis, you will:

« Assess the level of safety integrity per instrumented function, using the Meridium
APM Risk Matrix interface or via a Layer of Protection Analysis (LOPA). The overall
safety integrity level (SIL) for a safety instrumented system will be calculated auto-
matically by the Meridium APM system based upon the defined risks.

« Validate the safety integrity level (SIL) of a safety instrumented system using the
SIL Validation tool, which lets you create a diagram of the protective instrument
loops (PIL) that make up the safety instrumented system and calculate the ability
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of a protective instrument loop to meet the required safety integrity level (SIL) for
that process. The Meridium APM system uses equations defined by IEC 61508 to
calculate the probability of failure on Demand average (PFD Avg) or probability of
failure per hour (PFH).

« Determine whether further safeguarding is necessary, based upon the safety integ-
rity level maintained by those safety instrumented systems.
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The SIS Management Workflow

The first step in creating an SIL Analysis is to create an SIL Analysis record. After you
have created the SIL Analysis record on the SIL Analysis Definition page, you can com-
plete the SIL Analysis by:

Defining the SIL Analysis team.
Managing Reference Document records.
Defining the Safety Instrumented System records.
Defining Instrumented Function records.
Assess risk, which includes:

m Using a Risk Matrix.

m Conducting a Layer of Protection Analysis (LOPA)
Manage Risk Assessment Recommendation records.

Validate the safety integrity level (SIL) of the safety instrumented systems by man-
aging protective instrument loops (PILS).

Manage SIS Trip Report records.
Manage Inspection Task records.
Manage Validation Failure Rate Reference data.
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SIL Analysis State Configuration

This topic describes attributes of the State Configuration that is defined for the SIL Ana-
lysis family in the baseline Meridium APM database.

States and Operations
The following State Configuration is defined for the SIL Analysis family. In this image, a

box represents a state, and an arrow represents an operation. The state to which an
arrow points represents a successor state.
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The Planning state is the initial state of all new SIL Analysis records.

Datasheet Configuration
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By default, states and operations will appear on the datasheet when you are viewing an
SIL Analysis record in SIS Management, the Record Manager, or the Bulk Data Form.

Reserved States and Operations

The following table lists the baseline states and operations and indicates which of these
states and operations are reserved. You cannot remove or modify reserved states or
operation. You can, however, add your own states and operations to the State Con-
figuration.

States

State Is Reserved?
Planning Yes

Active Yes

Review Yes

Pending Approval Yes
Complete Yes
Operations

Operation Is Reserved?
Begin Yes

Propose Yes

Submit Yes

Accept Yes

Reject Yes
Modify/Reassess Yes

State Configuration Roles

By default, the Ml SIS Administrator and MI SIS Engineer State Configuration Roles are
assigned to all states in the SIL Analysis State Configuration. You can assign State Con-
figuration Roles to any state. In addition, for each state, the Require a specific user to
be assigned to a state check box is selected.
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Protective Instrument Loop State Configuration

This topic describes attributes of the State Configuration that is defined for the Pro-
tective Instrument Loop family in the baseline Meridium APM database.

States and Operations

The following State Configuration is defined for the Protective Instrument Loop family.
In this image, a box represents a state, and an arrow represents an operation. The state
to which an arrow points represents a successor state.
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The Design state is the initial state of all new Protective Instrument Loop records.
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Datasheet Configuration

By default, states and operations will appear on the datasheet when you are viewing a
Protective Instrument Loop record in SIS Management, the Record Manager, or the Bulk
Data Form.

Reserved States and Operations

The following table lists the baseline states and operations and indicates which of these
states and operations are reserved. You cannot remove or modify reserved states or
operation. You can, however, add your own states and operations to the State Con-
figuration.

States

State Is Reserved?
Design Yes

Pending Approval Yes

Approval Yes

In Service Yes

Out of Service Yes
Operations

Operation Is Reserved?
Submit Yes
Accepted Yes

Rejected Yes
Commissioned Yes

Modify Yes
Resinstate Yes

State Configuration Roles

The following table lists the baseline states and indicates which State Configuration
Roles are assigned to each state.
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State Security Groups

Design MI SIS Administrator
MI SIS Engineer

Pending Approval MI SIS Administrator
MI SIS Engineer

Approval MI SIS Administrator
MI SIS Engineer

In Service MI SIS Administrator

MI SIS Engineer

Out of Service MI SIS Administrator
MI SIS Engineer

In addition, for each state, the Require a specific user to be assigned to a state check
box is selected.
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SIS Trip Report State Configuration

This topic describes attributes of the State Configuration that is defined for the SIS Trip
Report family in the baseline Meridium APM database.

States and Operations

The following State Configuration is defined for the SI Trip Report family. In this image, a
box represents a state, and an arrow represents an operation. The state to which an
arrow points represents a successor state.

Active e
Fropgose
Review -
Suimil Reject )
Modify|Reassess

Pending Approval

Ac%pt

Complete

Initial State

The Active state is the initial state of all new SIS Trip Report records.

Datasheet Configuration
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By default, states and operations will appear on the datasheet when you are viewing an
SIS Trip Report record in SIS Management, the Record Manager, or the Bulk Data Form.

Reserved States and Operations

The following table lists the baseline states and operations and indicates which of these
states and operations are reserved. You cannot remove or modify reserved states or
operation. You can, however, add your own states and operations to the State Con-
figuration.

States

State Is Reserved?
Active No

Review No

Pending Approval No
Complete No
Operations

Operation Is Reserved?
Propose No

Submit No

Accept No

Reject No
Modify/Reassess No

State Configuration Roles

The following table lists the baseline states and indicates which State Configuration
Roles are assigned to each state.

State Security Groups

Active MI SIS Administrator

MI SIS Engineer

Review MI SIS Administrator
MI SIS Engineer
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State Security Groups

Pending Approval MI SIS Administrator
MI SIS Engineer

Complete MI SIS Administrator
MI SIS Engineer

In addition, for each state, the Require a specific user to be assigned to a state check
box is selected.
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Integration with Hazards Analysis

In the Hazards Analysis module, you can conduct a Hazards Analysis to identify hazards
associated with a process, and then assess the risks associated with those hazards. In
the SIS Management module, you can use a SIL Analysis to assess the risks associated
with the instrumented functions in a safety instrumented system to determine whether
it requires additional safeguarding.

After you assess risk in the Hazards Analysis module, you can apply that risk assessment
to an Instrumented Function record in an SIL Analysis in the SIS Management module.
You can use the Risk Assessment record that you created in a Hazards Analysis to cal-
culate the safety integrity level (SIL) for your Instrumented Function record without hav-
ing to recreate the assessment in the SIS Management module.

To take advantage of this functionality:

« The Hazards Analysis license must be active.

« You must assign at least view permissions to the Hazards Analysis family to any
SIS Management Security Groups that should have access to integration with Haz-
ards Analysis.

« You must have full permissions to the Has HAZOP Reference relationship family.
Note: All SIS Management and Hazards Analysis Security Groups have full per-

missions to the Has HAZOP Reference family by default, with the exception of
the MI HA Member Security Group.

Confidential and Proprietary Information of Meridium, Inc. * Page 41 of 566



Accessing the SIS Management Start Page

Accessing the SIS Management Start Page

To access the SIS Management Start Page:

« On the Meridium APM Framework main menu, click Go To, point to Asset Safety,
and then click SIS Management.

The SIS ManagementStart Page appears.

port~ If¥ Graph~ s/ Dataset~ B8 Dashboard -

SIL Analysis
Wiew the list of existing SIL Analyses.

SIL Validation

iew the list of existing Protective Loops.

SIL Validation Template

Wiew the list of existing Protective Loop Templates.

SIS Trip Report
Wiew the list of existing SIS Trip Reports.

Manage Tasks

Manage the Inspection Task records associated with all SIL Analyses.

Manage Recommendations

Manage the Risk Assessment Recommendation records associated with all SIL Analyses.

Manage Validation Failure Rate Reference Data

Manage Protective loop sensor, Logic solver and Final element failure rate data.

Perform Administrative Tasks

Perform administrative tasks for SIS Management.
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Aspects of the SIS Management Start Page

The SIS Management Start Page serves as a starting point for tasks that you can per-
form using the SIS Management module.

The SIS Management Start Page contains the following links:

SIL Analysis: Displays the SIL AnalysisSearch page, where you can create and man-
age SIL Analysis records.

SIL Validation: Displays the Protective Loop Search page, where you can search
for and open existing Protective Instrument Loop records.

SIL Validation Template: Displays the Protective Loop Template Search page,
where you can create and manage Protective Instrument Loop Template records.

SIS Trip Report: Displays the SIS Trip Report Search page, where you can create
and manage SIS Trip Report records.

Manage Tasks: Displays theTask Listpage, where you can view and manage the
Task records that are associated with all SIL Analyses.

Manage Recommendations: Displays theRecommendation Management page,
where you can view and manage a list of Risk Assessment Recommendation
records that are associated with all SIL Analyses.

Manage Validation Failure Rate Reference Data: Displays the Sensor Reference
Data Search page, where you can create and manage records in the Protective
Instrument Loop Element families.

Perform Administrative Tasks: Displays the SIS Management Administration
page, where you can perform administrative tasks for the SIS Management mod-
ule. This link appears only if you are logged in as a Super User or a member of the
MI SIS Administrator Security Group.
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First-Time Deployment Workflow

Deploying and configuring SIS Management for the first time includes completing mul-

tiple steps, which are outlined in the table in this topic. The steps in this section of the
documentation provide all the information that you need to deploy and configure the
SIS Management module on top of the basic Meridium APM system architecture.

Whether a step is required or optional is indicated in the Required/Optional cell. Steps
are marked as Required if you must perform the steps to take advantage of SIS Man-

agement functionality.

The person responsible for completing each task may vary within your organization. We
recommend, however, that the steps be performed in relatively the same order in which

they are listed in the table.

Step  Task Required/Optional  Notes

1 Review the SIS Management  Optional This task is necessary only
data model to determine if you store equipment or
which relationship defin- location information in
itions you will need to families other than the
modify to include your cus- baseline EQuipment and
tom equipment or location Functional Location fam-
families. Modify any rela- ilies.
tionship definitions as
needed via Configuration
Manager.

2 Assign the desired Security Required Users will not be able to
Users to one or more SIS access SIS Management
Management Security unless they have per-
Groups in Configuration missions to the SIS Man-
Manager. agement families.

3 Manage the queries whose Required None
results will appear through-
out the SIS Management
module.

4 Specify the whether Equip- Required None
ment or Functional Location
records will be used when
integrating with the Asset
Strategy Management (ASM)
module.
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Step

5

Task

Import data from an Exida
project file.

Export data from an Exida
project file.

Manage the types of inde-
pendent layers of protection
that will be used to populate

Independent Layer of Pro-
tection records.

Activate the Hazards Ana-
lysis license in Configuration
Manager.

Assign at |least view per-
missions to the Hazards Ana-
lysis family to SIS
Management Security
Groups in Configuration
Manager.

Required/Optional

Optional

Optional

Required

Optional

Optional

Notes

This is necessary only if
you want to create SIL Ana-
lyses using an Exida pro-
ject file.

None

None

This is necessary only if
you want to take advant-
age of the integration
between the Hazards Ana-
lysis module and SIS Man-

agement.

This is necessary only for
Security Groups that will
be used in the integration
between the Hazards Ana-
lysis module and SIS Man-

agement.
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Upgrade or Update SIS Management to 3.6.1.4.0

The following tables list the steps that are required to update or upgrade SIS Man-
agement to 3.6.1.4.0. These steps assume that you have completed the steps for upgrad-
ing the components in the basic Meridium APM system architecture.

Update from any version V3.6.1.0.0 through v3.6.1.3.0

This module will be updated to 3.6.1.4.0 automatically when you update the com-
ponents in the basic Meridium APM system architecture. No additional steps are
required.

Upgrade from any version V3.6.0.0.0 through V3.6.0.12.6

Required/Op-

. N[o) (=1
tional

1 Activate the Hazards Analysis license via Con- Optional This is
figuration Manager. necessary

only if you
want to
take
advantage
of the
integration
between
the Haz-
ards Ana-
lysis
module
and SIS
Man-
agement.
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Required/Op-

tional

Notes

2 Assign at least view permissions to the Hazards Optional
Analysis family to SIS Management Security
Groups in Configuration Manager.

3 Verify successful completion of the Protective Required
Loop Utility after you have completed your data-
base upgrade.

A. Review the log 93_Pro-
tectiveLoopUtility.cmd.log found in your
<root>:\Program Files\Meridi-
um\Client\100.0.0.0.0\DBUpgrade\logs
directory.

B. You must manually click on Calculate on
the Common Tasks Menu for each existing
Protective Instrument Loop.

This is
necessary
only for
Security
Groups
that will be
used in
the integ-
ration
between
the Haz-
ards Ana-
lysis
module
and SIS
Man-
agement.

This step
is required
if you have
previously
imported
data from
an exida™
project
file.

Upgrade from any version V3.5.1.0.0 through V3.5.1.12.0

Confidential and Proprietary Information of Meridium, Inc. * Page 47 of 566




Upgrade or Update SIS Management to 3.6.1.4.0

Required/Op- Notes

tional

1 Activate the Hazards Analysis license via Con- Optional This is
figuration Manager. necessary

only if you
want to
take
advantage
of the
integration
between
the Haz-
ards Ana-
lysis.
module
and SIS
Man-
agement.

2 Assign at least view permissions to the Hazards Optional This is
Analysis family to SIS Management Security necessary
Groups in Configuration Manager. only for

Security
Groups
that will be
used in
the integ-
ration
between
the Haz-
ards Ana-
lysis.
module
and SIS
Man-
agement.
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Required/Op-

tional

Notes

3 Verify successful completion of the Protective Required
Loop Utility after you have completed your data-
base upgrade.

A. Review the log 93_Pro-
tectiveLoopUtility.cmd.log found in your
<root>:\Program Files\Meridi-
um\Client\100.0.0.0.0\DBUpgrade\logs
directory.

B. You must manually click on Calculate on
the Common Tasks Menu for each existing
Protective Instrument Loop.

This step
is required
if you have
previously
imported
data from
an exida™
project
file.

Upgrade from any version V3.5.0 SP1 LP through v3.5.0.1.10.0

Required/Op-

tional

1 Activate the Hazards Analysis license via Con- Optional
figuration Manager.

This is
necessary
only if you
want to
take
advantage
of the
integration
between
the Haz-
ards Ana-
lysis.
module
and SIS
Man-
agement.
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Required/Op-

tional

Notes

2 Assign at least view permissions to the Hazards Optional
Analysis family to SIS Management Security
Groups in Configuration Manager.

3 Verify successful completion of the Protective Required
Loop Utility after you have completed your data-
base upgrade.

A. Review the log 93_Pro-
tectiveLoopUtility.cmd.log found in your
<root>:\Program Files\Meridi-
um\Client\100.0.0.0.0\DBUpgrade\logs
directory.

B. You must manually click on Calculate on
the Common Tasks Menu for each existing
Protective Instrument Loop.

This is
necessary
only for
Security
Groups
that will be
used in
the integ-
ration
between
the Haz-
ards Ana-
lysis
module
and SIS
Man-
agement.

This step
is required
if you have
previously
imported
data from
an exida™
project
file.
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Upgrade or Update SIS Management to 3.6.1.4.0

Required/Op- Notes

tional

1 Activate the Hazards Analysis licensevia Con- Optional This is
figuration Manager. necessary

only if you
want to
take
advantage
of the
integration
between
the Haz-
ards Ana-
lysis.
module
and SIS
Man-
agement.

2 Assign at least view permissions to the Hazards Optional This is
Analysis family to SIS Management Security necessary
Groups in Configuration Manager. only for

Security
Groups
that will be
used in
the integ-
ration
between
the Haz-
ards Ana-
lysis.
module
and SIS
Man-
agement.

Confidential and Proprietary Information of Meridium, Inc. * Page 51 of 566
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Required/Op-

tional

3 Verify successful completion of the Protective Required
Loop Utility after you have completed your data-
base upgrade.

A. Review the log 93_Pro-
tectiveLoopUtility.cmd.log found in your
<root>:\Program Files\Meridi-
um\Client\100.0.0.0.0\DBUpgrade\logs
directory.

B. You must manually click on Calculate on
the Common Tasks Menu for each existing
Protective Instrument Loop.

This step
is required
if you have
previously
imported
data from
an exida™
project
file.

Upgrade from any version V3.4.5 through v3.4.5.0.1.4

Required/Op-

tional

1 Activate the Hazards Analysis license via Con- Optional
figuration Manager.

This is
necessary
only if you
want to
take
advantage
of the
integration
between
the Haz-
ards Ana-
lysis.
module
and SIS
Man-
agement.

Confidential and Proprietary Information of Meridium, Inc. * Page 52 of 566




Upgrade or Update SIS Management to 3.6.1.4.0

Required/Op-

tional

Notes

2 Assign at least view permissions to the Hazards Optional
Analysis family to SIS Management Security
Groups in Configuration Manager.

3 Verify successful completion of the Protective Required
Loop Utility after you have completed your data-
base upgrade.

A. Review the log 93_Pro-
tectiveLoopUtility.cmd.log found in your
<root>:\Program Files\Meridi-
um\Client\100.0.0.0.0\DBUpgrade\logs
directory.

B. You must manually click on Calculate on
the Common Tasks Menu for each existing
Protective Instrument Loop.

This is
necessary
only for
Security
Groups
that will be
used in
the integ-
ration
between
the Haz-
ards Ana-
lysis
module
and SIS
Man-
agement.

This step
is required
if you have
previously
imported
data from
an exida™
project
file.

Confidential and Proprietary Information of Meridium, Inc. * Page 53 of 566




SIS Management Security Groups

SIS Management Security Groups

The following Security Groups are provided for use with SIS Management:

« MI SIS Administrator
o MI SIS Engineer
« MI SIS User

These groups are intended to support the three main types of users who will use Haz-
ards Analysis. Each of these groups has privileges assigned to it by default. The baseline
family-level privileges are summarized in the following table.

Family MISIS Admin- v 515 Engineer ~ MISIS User
istrator

Entity Families

Asset Criticality Analysis View None None

Asset Criticality Analysis View None None

System

Consequence View, Update, View View
Insert, Delete

Consequence Modifier View, Update, View, Update, View
Insert, Delete Insert, Delete

Equipment View View View

Functional Location View View View

Functional Systems View, Update, View, Update, View
Insert, Delete Insert, Delete

Functional Test Detail View, Update, View, Update, View, Update,
Insert, Delete Insert, Delete Insert, Delete

Human Resource View, Update, View, Update, View
Insert, Delete Insert, Delete

Independent Layer of Pro- | View, Update, View, Update, View

tection Insert, Delete Insert, Delete

Instrumented Function View, Update, View, Update, View
Insert, Delete Insert, Delete

IPL Type View, Update, View, Update, View

Insert, Delete

Insert, Delete
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SIS Management Security Groups

Family MISIS Admin- 1 51 Engineer ~ MI SIS User
istrator

LOPA View, Update, View, Update, View
Insert, Delete Insert, Delete

Notification View, Update, View, Update, None
Insert, Delete Insert, Delete

Probability View, Update, View View
Insert, Delete

Protection Level View, Update, View, Insert View
Insert, Delete

Protective Instrument View, Update, View, Update, View

Loop Element Insert, Delete Insert, Delete

Proven In Use Justification | View, Update, View, Update, View
Insert, Delete Insert, Delete

RBI Components View, Update, View, Update, None
Insert, Delete Insert, Delete

Reference Document View, Update, View, Update, View
Insert, Delete Insert, Delete

Risk View, Update, View, Update, View
Insert, Delete Insert, Delete

Risk Assessment View, Update, View, Update, View
Insert, Delete Insert, Delete

Risk Assessment Recom- View, Update, View, Update, View

mendation Insert, Delete Insert, Delete

Risk Category View, Update, View, Update, View
Insert, Delete Insert, Delete

Risk Matrix View, Update, View View
Insert, Delete

Risk Threshold View, Update, View View
Insert, Delete

Safety Instrumented Sys- View, Update, View, Update, View

tem Insert, Delete Insert, Delete

Safety Integrity Level View, Update, View View

Insert, Delete
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Family MISIS Admin- 1 51 Engineer ~ MI SIS User
istrator

SIF Common Cause Fail- View, Update, View, Update, View

ure Insert, Delete Insert, Delete

SIL Analysis View, Update, View, Update, View
Insert, Delete Insert, Delete

SIL Threshold View, Update, View View
Insert, Delete

SIS Proof Test View, Update, View, Update, View, Update,
Insert, Delete Insert, Delete Insert, Delete

SIS Proof Test Template View, Update, View, Update, View
Insert, Delete Insert, Delete

SIS Proof Test Template View, Update, View, Update, View

Detail Insert, Delete Insert, Delete

SIS Trip Report View, Update, View, Update, View
Insert, Delete Insert, Delete

SIS Trip Report Detail View, Update, View, Update, View
Insert, Delete Insert, Delete

Site Reference View View View

Task View, Update, View, Update, View
Insert, Delete Insert, Delete

Time Based Inspection View View View

Interval

Time Based Inspection Set- | View View View

ting

Relationship Families ‘

Equipment

Analysis Has Human View, Update, View, Update, View
Resource Insert, Delete Insert, Delete

Asset Criticality Analysis View None None
Has System

Equipment Has Equip- View View View
ment

Functional Location Has View View View
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Family MISIS Admin- 1 51 Engineer ~ MI SIS User
istrator

Functional Location Has View View View

Functional Location

Has Consequence Modi- View, Update, View, Update, View

fier Insert, Delete Insert, Delete

Has Equipment View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Functional Location View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Functional Test View, Update, View, Update, View, Update,

Insert, Delete

Insert, Delete

Insert, Delete

Has Functional Test Detail

View, Update,
Insert, Delete

View, Update,
Insert, Delete

View, Update,
Insert, Delete

Has Hazard Event View, Update, View, Update, View
Insert, Delete Insert, Delete
Has HAZOP Reference View, Update, View, Update, View, Update,

Insert, Delete

Insert, Delete

Insert, Delete

Has IF View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Independent Pro- View, Update, View, Update, View

tection Layer Insert, Delete Insert, Delete

Has Instrumented Func- View, Update, View, Update, View

tion Revision Insert, Delete Insert, Delete

Has Instrument Loop View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Instrument Loop Revi- | View, Update, View, Update, View

sion Insert, Delete Insert, Delete

Has LOPA View, Update, View, Update, View
Insert, Delete Insert, Delete

Has LOPA Revision View, Update, View, Update, View

Insert, Delete

Insert, Delete
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Family MISIS Admin- 1 51 Engineer ~ MI SIS User
istrator

Has PIL Device View, Update, View, Update, View
Insert, Delete Insert, Delete

Has PIL Device Revision View, Update, View, Update, View
Insert, Delete Insert, Delete

Has PIL Group View, Update, View, Update, View
Insert, Delete Insert, Delete

Has PIL Group Revision View, Update, View, Update, View
Insert, Delete Insert, Delete

Has PIL Subsystem View, Update, View, Update, View
Insert, Delete Insert, Delete

Has PIL Subsystem Revi- View, Update, View, Update, View

sion Insert, Delete Insert, Delete

Has PIL System View, Update, View, Update, View
Insert, Delete Insert, Delete

Has PIL System Revision View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Proven In Use Jus- View, Update, View, Update, View

tification Insert, Delete Insert, Delete

Has RBI Components View, Update, View, Update, None
Insert, Delete Insert, Delete

Has Recommendations View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Reference Documents | View, Update, View, Update, View, Insert
Insert, Delete Insert, Delete

Has Reference Values View, Update, View View
Insert, Delete

Has Risk View, Update, View, Update, View

Insert, Delete

Insert, Delete
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Family MISIS Admin- 1 51 Engineer ~ MI SIS User
istrator

Has Risk Category View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Risk Matrix View, Update, View, Update, View
Insert, Delete Insert, Delete

Has SIF Common Cause View, Update, View, Update, View

Failures Insert, Delete Insert, Delete

Has SIS Analysis Revision View, Update, View, Update, View
Insert, Delete Insert, Delete

Has SIS Revision View, Update, View, Update, View
Insert, Delete Insert, Delete

Has SIS Trip Report Detail View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Site Reference View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Task History View, Insert View, Insert View, Insert

Has Tasks View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Task Revision View View View

Has Template Detail View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Templates View, Update, View, Update, View
Insert, Delete Insert, Delete

Has Time Based Inspec- View View View

tion Interval

Mitigates Risk View, Update, View, Update, View
Insert, Delete Insert, Delete

Was Promoted to ASM Ele- | View, Update, View, Update, View

ment

Insert, Delete

Insert, Delete
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Accessing the SIS Management Administration Page

Accessing the SIS Management Administration

Page

Accessing the SIS Management Administration page:

« On the SIS Management Start Page, click the Perform Administrative Tasks link.

The SIS Management Administration page appears.

@ Meridium APM Framework - 515 Management Administration
File Edit GoTe Tools Help

% Back -

(=] & sl

ard ~ &% My Start Page - i New M Search [ Catalog & Query~ _ Report~ 01 Graph~ *7  Dataset - &8 Dashboard -

merldlum SIS Management Administration

2 = Map: 515 Management-> 5I5 Management Administration

Save Manage Queries

Open Analysis

SIL Analysis Search Query
Delete

Protective Loop Search Quer
Send To = = g

€y XA

Help
Sensor Reference Data Query

Logic Solver Reference Data Query
Final Element Reference Data Query
IF Protective Loop Search Query

SIS Trip Report Search Query

Protective Loop Template Search Query |Public\f“'leridiumWodules‘l,SIS Management\Queries\Safety_Loop_Template_Search

|PublicWeridiumWodules\SIS Management\Queries\SIL_Analysis_Search

|Public\f“'leridiumWodules‘l,SIS Management\Queries\Safety_Loop_Search

HYBJHIH

|Public\.‘ﬂeridium\.l’“‘lodules‘l,SIS Management\Queries\Sensor_Reference_Data_Search

|Public‘lMeridium‘l,I'doduIes‘lSIS ManagementiQueries\Logic_Solver_Reference_Data_Search lzl

|PublicWeridiumWodules\,SIS Management\Queries\Final_Element_Reference_Data_Search lzl

[]
[]

|PublicWeridiumWodules\SIS Management\Queries\IF_Safety_Loop_Search

|PublicWeridiumWodules\SIS Management\Queries\SIS_Trip_Report_Search

Import from Exida Project

Export to Exida Project

Import/Export Exida Projects

ASM Integration

Asset Source Field

| @ Equipment O Functional Location |
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Aspects of the SIS Management Administration Page

Aspects of the SIS Management Administration

Page

The SIS Management Administration page contains the following sections:

. Manage Queries: Contains the following options:

SIL Analysis Search Query: Specifies the query whose results will appear on
the SIL Analysis Search page. The query \\Public\Meridium\Modules\SIS Man-
agement\Queries\SIL_Analysis_Search is specified for this setting by default.

Protective Loop Search Query: Specifies the query whose results will appear
on the Protective Loop Search page. The query \\Public\Meridi-
um\Modules\SIS Management\Queries\Safety_Loop_Search is specified for
this setting by default.

Protective Loop Template Search Query: Specifies the query whose results
will appear on the Protective Loop Template Search page. The query
\\Public\Meridium\Modules\SIS Management\Queries\Safety_Loop_Tem-
plate_Search is specified for this setting by default.

Sensor Reference Data Query: Specifies the query whose results will appear
on the Sensor Reference Data Search page. The query \\Public\Meridi-
um\Modules\SIS Management\Queries\Sensor_Reference_Data_Search is
specified for this setting by default.

Logic Solver Reference Data Query: Specifies the query whose results will
appear on the Logic Solver Reference Data Search page. The query
\\Public\Meridium\Modules\SIS Management\Queries\Logic_Solver_Refer-
ence_Data_Search is specified for this setting by default.

Final Element Reference Data Query: Specifies the query whose results will
appear on the Final Element Reference Data Search page. The query
\\Public\Meridium\Modules\SIS Management\Queries\Final_Element_Refer-
ence_Data_Search is specified for this setting by default.

IF Protective Loop Search Query: Specifies the query whose results will
appear on the Protective Loop Search page when you search for protective
instrument loops associated with an instrumented function. The query
\\Public\Meridium\Modules\SIS Management\Queries\IF_Safety_Loop_
Search is specified for this setting by default.

SIS Trip Report Search Query: Specifies the query whose results will appear
on the SIS Trip Report Searchpage. The query \\Public\Meridi-
um\Modules\SIS Management\Queries\SIS_Trip_Report_Search is specified
for this setting by default.

For the preceding options, you can specify a different query by clicking the Izl but-

ton that appears to the right of each option. This button displays the Select Query
dialog box, where you can navigate to the desired query.

« Import/Export Exida Projects: Displays the text Import from Exida Project and
Export to Exida Project with corresponding buttons, which appear to the right of
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Aspects of the SIS Management Administration Page

these labels:

= Import: Displays the Import Builder, which takes you step-by-step through
importing data from an Exida project file stored on your computer. When
you import data from an Exida project file, that data is transferred into
Meridium APM records and creates an SIL Analysis or updates an existing
SIL Analysis.

m Export: Displays the Export Builder, takes you step-by-step through export-
ing SIL Analysis data from the Meridium APM database to an Exida project
file stored on your computer.

« ASM Integration: Using SIS Management, you can promote to ASM Instrumented
Function records, which contain an Equipment ID and Functional Location ID field.
The ASM Integrationsection contains the text Asset Source Field and the following
options that you can use to specify which field in the Instrumented Function
record that the Meridium APM system will use to promote to ASM the cor-
responding record that represents the equipment or location:

m Equipment: Specifies that the Meridium APM system will promote to ASM
the Equipment record that is specified in the Equipment ID field in the Instru-
mented Function record. This is the default option.

m Functional Location: Specifies that the Meridium APM system will pro-
mote to ASM the Functional Location record that is specified in the
Functional Location ID field in the Instrumented Function record.

At the bottom of the SIS Management Administration page, the following options
appear:

« Save: Saves the current administrative settings.

« Exit: Displays the SIS Management Start Page. If you have unsaved changes on the
page, a dialog box appears first, asking if you want to save your changes.

The SIS Management Administration page contains one task menu Common Tasks.
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Common Tasks Menu

Common Tasks Menu

Common Tasks &
H Save

T Open Analysis
2%, [Delete
A Send To ==

&) Help

The Common Tasks menu on the SIS Management Administration page contains the fol-
lowing options:

« Save: Saves the current administrative settings.

« Open Analysis: This link is disabled.

« Delete:This link is disabled.

« Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

« Help: Displays the context-sensitive help topic for theSIS Management Admin-
istration page.
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Specifying a Different Query on SIS Management Administration Page

Specifying a Different Query on SIS Management
Administration Page

In the ManageQueries section on the SIS Management Administration page, you can
specify the Catalog path to a query other than the one that is currently displayed.

To specify a different query on the SIS Management Administration Page:

1. Access the SIS Management Administration page.

2. To the right of the text box that corresponds to the query that you want to change,
click the Izl button.

The Select Query dialog box appears.
3. Navigate to the desired query.
4. Click the Open button.

The Select Query dialog box closes, and the name of the query that you selected
appears in the corresponding text box.

5. On the Common Tasks menu, click the Save link.

Your changes are saved.
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Specifying the Asset Source for ASM Integration

When you specify the Asset Source for ASM integration, you are specifying which rela-
tionship family you are using to relate Instrumented Function records representing the
desired equipment or location. You will need to specify whether this relationship is
Safety Analysis Has Equipment or Has Functional Location. If you are using both rela-
tionships, you will need to specify which one you want to use to promote an asset to
ASM when the Instrumented Function to which it is linked is promoted.

To specify the asset source for ASM integration:

1. Access the SIS Management Administration page.

2. In the ASM Integration section, to the right of the Asset Source field label, select
the option that corresponds to the relationship family that you are using.

3. Click the Save button.

Your changes are saved.

Confidential and Proprietary Information of Meridium, Inc. * Page 65 of 566



About Importing Data from an Exida Project File

About Importing Data from an Exida Project File

exida™ s a software solution, where you can store information about the systems in a
facility. When you import data from an exida™ project file on your computer, you are
importing information to automatically create Instrumented Function records in the
Meridium APM database. Those records are also automatically linked to the SIL Analysis
to which they belong. The information in this section of the documentation provides
details on using the Import Builder on the SIS Management Administration page to
import data from a file on your computer into the Meridium APM database.

When you use the Import Builder to import data from an exida™ file, you will have two
options that you can use to do so:

« Create a new SIL Analysis for the data.
« Append the data to an existing SIL Analysis.
Depending on the method that you select, the screens that you see in the builder will

change. This section of the documentation provides instructions for using the Import
Builder to:

« Accessing the Options screen, where you can select the import method that you
want to use.

« Creating a new SIL Analysis for the imported data.
« Appending the imported data to an existing SIL Analysis.
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Accessing the Options Screen

To import data from an exida™ project file:

1. On the SIS Management Administration page, in the Import/Export Exida Projects
section, click the Import button.

The Import Builder appears, displaying the Welcome screen.
2. Click the Next button.

The Specify exSlLentia file screen appears.

Import Builder - Specify exSlLentia file

Specify the exSILentia file that you want to import

Path: B

Depending on the number of SIFs in the file, the import process may kake a while,

| < Back, | exk = || Finish || Cancel

3. In the Path text box, type the path to the file that you want to import.
_Or‘_

Click the [~ button to search for the file on your computer. These instructions
assume that you want to search for the file.

The Import dialog box appears.

4. Navigate to the desired exSlLentia file, and click the Open button.
The path to the selected file appears in the Path text box.

5. Click the Next button.

The Select Instrumented Functions screen appears, displaying a list of Instru-
mented Function records that exist in the specified file.
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Import Builder - Select Instrumented Functions

Select the Instrumented Functions records that you want to import

| 5IF Tag/Function ID
|LE§PIF-IDDI
PIF-1002
PIF-1003

|-
|-
[ | PIF-1004
[ | PIF-100%

| < Back, | Mext = || Finish || Cancel

6. Select the rows containing the Instrumented Function records that you want to
import.

7. Click the Next button.

The Options screen appears, displaying the options that you can use to import the
Instrumented Functions.

Import Builder - Options

Import Options

* Create aNew Analysis

The selected SIFs will be included in a new SIL analysis,

" Append to Existing Analysis

The selected SIFs will be appended as new IFs to an existing SIL analysis,

| < Back | Mexk = || Finish || Cancel

At this point, you can follow the procedure for importing data via the desired
method:

Confidential and Proprietary Information of Meridium, Inc. * Page 68 of 566



Accessing the Options Screen

« Creating a new analysis for the imported data.

« Appending the imported data to an existing analysis.
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Creating a New Analysis for the Imported Data

The following instructions provide details on using the Options screen and successive
screens in the Import Builder to import data from an exida™ project file and create a
new analysis for the data. For details on importing data from an exida™ project file and
appending it to an existing analysis, see the instructions for appending imported data to
an existing SIL Analysis.

To create a new analysis for the imported data:

1. Access the Options screen in the Import Builder.

2. Select the Create a New Analysis option.
The Next button is disabled.
3. Click the Finish button.

A new blank SIL Analysis record appears in a new window.

<emply > (new SIL Analysis)

<empty> (new SIL Analysis)

Datasheet SIL Analysis El '6 Dperations ==

Analysis Description:

Long Description:

Site ID: w | Lnit IC:

Functional Lacation I0: B
Equipment ID: E
Hazards Analysis Reference: B
Hazards finalysis Revision: Hazards Analysis Date; w | Analysis Re-evaluation: ears
e s

Analysis Start Date: S126/2010 12:00:00 AM *  Analysis End Date: -
Last Modified By: Last Modified Date:

| o4 | | Zancel |

4. Provide values in the fields as desired. Note that the Analysis ID field is required.

5. Click OK.
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Creating a New Analysis for the Imported Data

The SIL Analysis record closes, and the Progress dialog box appears, displaying
the progress of the import process.

When the import is finished, the Confirmation dialog box appears, indicating that
the selected Instrumented Function records were imported successfully.

Note:If the import process is unsuccessful, a message will appear, indicating
that the process was not successful. If you see this message, you will need to cor-
rect any issues, and then try again.

6. On the Confirmation dialog box, click OK.

The Import Builder closes, revealing the SIS Management Administration page. At
this point, you can view the new SIL Analysis.

CEHint: On the Confirmation dialog box, you can click the Detail>> button to
view a list of IDs for the Instrumented Function records that were imported.
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Appending the Imported Data to an Existing Ana-
lysis

The following instructions provide details on using the Options screen and successive
screens in the Import Builder to import data from an exida™ project file and append
that data to an existing SIL Analysis. For details on importing data from an exida™ pro-
ject file and creating a new analysis for that data, see the instructions for creating a new

SIL Analysis for imported data.

To append the imported data to an existing analysis:

1. Access the Options screen in the Import Builder.

2. Select the Append to Existing Analysis option.
The Finish button is disabled.
3. Click the Next button.

The Select an Analysis screen appears and displays a query prompt for the record
state and SIL Analysis Owner of the desired SIL Analysis record.

Enter, parameter values

Skate |,.:.,|| j

SIL Analysis Cwner |,q|| ﬂ

Ok | | Cancel |

A

4. Select the desired search criteria, and then click OK.
_Or-

Accept the default All options, and click OK.

Confidential and Proprietary Information of Meridium, Inc. » Page 72 of 566



Appending the Imported Data to an Existing Analysis

5.

The Select an Analysis screen is revealed, and the query results are displayed in
the grid.

Import Builder - Select an Analysis

Select the analysis to which you want to append the selected IFs

I Analysis ID State Qe Function ID Fui ‘;
3 ESIL—EIS EPIanning Soos, Skeve PIF-1001 Hig —

Lk

I_ISIL-DS Planning  Soos, Steve FIF-1002 Lo

I_ISIL-EIS Flanning | Soos, Steve FIF-1003 Los

I_ISIL—EIS Planning  Soos, Steve PIF-1004 Hig

I_ISIL-EIS Flanning | Soos, Steve PIF-1005 Lov

I_ISIL-DS Planning Soos, Steve FIF-1006 Low

| |5IL-03 Flanning | Soos, Steve FIF-1007 Pro v:
1 i 3

Page: l:lof 1 192 records Found 22 First # Previous Mexk s Last 3 Page Size:

| < Back | Mexk = || Finish || Cancel |

In the grid, select the row containing the SIL Analysis record to which you want to
link the Instrumented Function records.

Click the Finish button.
The Progress dialog box appears, displaying the progress of the import process.

When the import is finished, the Confirmation dialog box appears, indicating that
the selected Instrumented Function records were imported successfully.

Note: If the import process is unsuccessful, a message will appear, indicating
that the process was not successful. If you see this message, you will need to cor-
rect any issues, and then try again.

On the Confirmation dialog box, click OK.

The Import Builder closes, revealing the SIS Management Administration page. At
this point, you can view the new SIL Analysis.

(CEHint: On the Confirmation dialog box, you can click the Detail>> button to
view a list of IDs for the Instrumented Function records that were imported.
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About Exporting Data to an Exida Project File

When you export data from the Meridium APM database to a file on your computer, you
are exporting information from Instrumented Function records an exida™ project file.
The information in this section of the documentation provides details on using the
Export Builder on the SIS Management Administration page to export data from the
Meridium APM database to an exida™ project file on your computer.
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Exporting Data to an Exida Project File

The following instructions provide details on using the Export Builder to export Instru-
mented Function records and Protective Instrument Loop records to an exida™ project
file on your computer.

To export data to an exida project file:

1.

On the SIS Management Administration page, in the Import/Export Exida Projects
section, click the Export button.

The Export Builder appears, displaying the Welcome screen.

Click the Next button.

The Select SIL Analysis screen appears and displays a query prompt for the record
state of the SIL Analysis whose Instrumented Function records you want to export.

In the State list, select the state that corresponds to the record state of the SIL Ana-
lysis whose Instrumented Function records you want to export.

-0r-

Accept the default option, All.

Click OK.

The Select SIL Analysis screen appears, and the query results are displayed in the

grid.

Export Builder, - Select SIL Analysis

Select the SIL Analysis records that you want to export

. Analysis ID Start Date | End Date | Owner Skate Date State Enkered | State Cwner User ID Last L
IL‘ESIL-DS 6/29/2009 | 8/29/2009  Soos, Steve Planning  6§29/20039 55005 sisadmin | 11/18,
I_ISILIZIZ 7113[2009 So0s, Sheve Planming  11)18/2009 55005 sisadmin | 11718,
I_ISIL-I:IEE 732009 Saos, Steve Flanning | 11/18/2009 55005 sisadmin | 11/18,
I_ISIL-IZII 11/25/2009 mbij, Secured Super User Planning | 11/25/2009 rnbj rnbj 1125,
L | SIL-06 3172010 mbj, Secured Super User | Planning | 37172010 mhj mhyj 37
I_IE><i|:Ia Imports  4j22/2010 Bulla, Michael J Flanming 4f22/2010 sisadmin sisadmin | 4222
BN il | LM
Page: I:IDF 1 & records Found 2% First & Previous Mext > Lask =3 Page Size:
< Back Mewxk = | | Firish | | Cancel |
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Exporting Data to an Exida Project File

5.

7.

In the grid, select the row that contains the SIL Analysis record whose Instru-
mented Function records you want to export.

Click the Next button.

The Select Instrumented Function screen appears, displaying a list of Instru-
mented Function records that are linked to the SIL Analysis record that you selec-
ted on the Select SIL Analysis screen.

Export Builder - Select Instrumented Function

Select the Instrumented Function records that you want to export

Function ID Descripkion SIL Maode Fraotective Loop ID | ‘;
.L. PIF-1001 High Gas Pressure Shukdown Low Demand
L | PIF-1002 Lows 3as Pressure Shubdown Low Demand

| | PIF-1003 Loss of Flame Detection Lowy Dernand r
L | PIF-1004 High Boiler Pressure Shutdown | Low Demand

L | PIF-1005 Low Stearn Drum Lewvel Lows Dernand 1
L | PIF-1006 Lows Instrument Air Pressure Low Demand
|| PIF-1007 Proof of Air Purge Prior to Sta...  Low Demand
L | PIF-1008 Proof of Mo Flame Condition P... | Low Demand
L | PIF-1009 Lowe Oxcygen Level Shutdown Low Demand
| | IF-03 Loww Creygen Lewel Shutdown Low Demand

| IF-01 Laww Oieyigen Lewvel Shutdown Low Demand v:

| < Back | Mextk = | | Finish | | Cancel |

In the grid, select the rows that contains the Instrumented Function records that
you want to export.

Click the Next button.

The Select Protective Instrument Loop screen appears, displaying the list of Pro-
tective Instrument Loop records that are linked to the Instrumented Function
records that you selected on the Select Instrumented Function screen.
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Export Builder - Select Protective Instrument Loop

Select the Protective Instrument Loop records that you want to export

[ Function ID | Loop ID | Description | Skake
ILI PIF-1001 Design
L | PIF-1002 Design
L | PIF-1003 Design
| < Back | Mexk = | | Finish | | Cancel

9. In the list, select the rows containing the Protective Instrument Loop records that
you want to export.

10. Click the Next button.
The Specify Output File screen appears.

Export Builder, - Specify Output File

Specify the exSiLentia file to which you want to save the selected records

Path:

Depending on the number of selected protective loops, the exporting process may take a while,

< Back Mesk = | | Finish | | Cancel
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11.

12.

13.

14.

15.

In the Path text box, type the file path to the desired location.
_or_

Click the [--] button to search for the desired file. These instructions assume that
you want to search for the file.

The Export dialog box appears, where you can navigate to the desired exSliLential
file.

Navigate to the desired file on your computer, and then click the Save button.
The specified file path appears in the Path text box.

Click the Finish button.

The Progress dialog box appears, displaying the progress of the export process.

When the export is finished, the Confirmation dialog box appears, indicating that
the selected records were exported successfully.

Note: If the export process is unsuccessful, a message will appear, indicating
that the process was not successful. If you see this message, you will need to cor-
rect any issues, and then try again.

On the Confirmation dialog box, click OK.
The Progress dialog box appears, displaying the progress of the import process.

When the import is finished, the Confirmation dialog box appears, indicating that
the selected Instrumented Function records were imported successfully.

Note: If the import process is unsuccessful, a message will appear, indicating
that the process was not successful. If you see this message, you will need to cor-
rect any issues, and then try again.

On the Confirmation dialog box, click OK.

The Import Builder closes, revealing the SIS Management Administration page. At
this point, you can view the new SIL Analysis.

CEHint: On the Confirmation dialog box, you can click the Detail>> button to
view a list of IDs for the Instrumented Function records that were imported.

Export Builder closes, revealing the SIS Management Administration page.

(CEHint: On the Confirmation dialog box, you can click the Detail>> button to
view a list of IDs for the Instrumented Function records that were exported.

Confidential and Proprietary Information of Meridium, Inc. » Page 78 of 566



About Managing the Types of Independent Layers of Protection

About Managing the Types of Independent Layers
of Protection

To manage the types of independent layers of protection that will be used to populate
Independent Layer of Protection records, you will need to:

1. Modify the values in the Default Value fields in the baseline IPL Type records.
2. Define additional IPL types.
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About Independent Layer of Protection Types

An independent layer of protection is a system, action, or item that mitigates the risk
associated with an instrumented function. In SIS Management, details on independent
layers of protection are stored in Independent Layer of Protection records. When you
conduct a Layer of Protection Analysis (LOPA) to assess risk for a given instrumented
function, you will create one Independent Layer of Protection record per independent
layer of protection. When you do so, you will need to select in the Type list the type of
independent layer of protection that the record represents. Throughout the doc-
umentation, we refer to the values in the Type list as IPL types.

The IPL type that you select in the Independent Layer of Protection record is used to
determine the probability of failure data (PFD) value that is associated with that type of
independent layer of protection. The PFD value is stored in the PFD field in the
Independent Layer of Protection record and used to calculate the overall risk associated
with a given instrumented function. On the Independent Layer of Protection datasheet,
the Type list contains the IPL types that are defined in the Meridium APM database in
the form of records belonging to the IPL Type family.

The IPL Type family is a subfamily of the Meridium Reference Tables family and is not
related to any families in the SIS Management data model. You can think of IPL Type
records as templates that you can use to define Independent Layer of Protection
records. The following list contains the Record IDs for the baseline IPL Type records that
are provided in the Meridium APM database:

« Control loop

« Human performance (trained, no stress)

« Human performance (under stress)

« Operator response to alarms

« Vessel pressure rating above max challenge

The baseline IPL Type records contain a value in the Default Value field. As part of the
administrative steps for the SIS Management module, you will need to review and
modify these default values. The value in the Default Value field is used to populate the
PFD field in the Independent Layer of Protection record.

For each baseline IPL Type record, a corresponding System Code is provided in the
LOPA IPL TYPE (MI_IPL_TYPE) System Code Table. You can use these System Codes to
translate the baseline IPL types, if desired.

In the Type list, the following information is displayed for each IPL type:
<IPL Type ID> (<Default Value or Lower Boundary> - <Upper Boundary>)
...where:

« <IPL Type ID> is the value stored in the IPL Type ID field in the corresponding IPL
Type record.

« <Default Value>is a numeric value that is stored in the Default Value field in the
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corresponding IPL Type record.

« <Lower Boundary> is a numeric value that is stored in the Lower Boundary field
in the corresponding IPL Type record.

« <Upper Boundary> is a numeric value that is stored in the Upper Boundary field
in the corresponding IPL Type record.

Together, the values stored in the Lower Boundary and Upper Boundary fields define a
PFD range for that IPL type.

For example, the baseline IPL typeControl Loopis displayed in the Type list asControl
Loop (.07), where.OTis the value stored in the Default Value field in the corresponding
IPL Type record. Likewise, the baseline IPL typeHuman performance (trained, no
stress)is displayed in the Type list asHuman performance (trained, no stress) (0.00017 -
0.01), where0.0001 - 0.07is the PFD range defined for that IPL type. Specifically:

« 0.0001 is the value stored in the Lower Boundary field in the corresponding IPL
Type record.

-and-

« 0.07is the value stored in the Upper Boundary field in the corresponding IPL Type
record.

In addition to the baseline IPL types, you can define additional IPL types that will appear

in the Type list on the Independent Layer of Protection datasheet.
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Modifying the Default Values in the Baseline IPL
Type Records

The following instructions provide details on modifying the baseline IPL Type records to
change the values stored in the Default Value fields in these records.

To modify the value in the Default Value field in a baseline IPL Type record:
1. Open the baseline IPL Type record whose default value you want to modify.

2. In the Default Value field, modify the value as desired.
3. On the datasheet toolbar, click the Save button. |

The record is saved.
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Defining Additional IPL Types

If desired, you can define additional IPL types that will appear in the Type list on the
Independent Layer of Protection datasheet. To define additional IPL types, you will need
to create a new record in the IPL Type family, using the Record Manager. To do so, you
must be logged in as a member of the MI SIS Administrator or MI SIS Engineer Security
Group. After you save the record, the IPL type will be available in the Type list on the
Independent Layer of Protection datasheet.

Remember that the values you enter in the IPL Type record define a type of independent

layer of protection and will be used to determine the PFD value in Independent Layer of
Protection records. The following table provides a description of the fields that appear
on the IPL Type datasheet and how they effect Independent Layer of Protection records
when you select an IPL Type record in the Type list. You should use this table to determ-
ine how to define additional IPL types, based upon how the values will be used by
Independent Layer of Protection records.

IPL Type Field Descrip- Effect on Independent Layer of Protection

tion Records

A numeric value rep-

resenting the PFD
Default value that is associated The PFD field will be populated automatically

Value with the IPL type. with this value.
This field is required.

A description of the IPL  The Description field is populated auto-

Description type. matically with this value.
This value will be displayed in the Type list,
along with the:
« Value in the Default Value field.
An ID for the IPL type. -or-
This value is used to _ _
IPL Type ID identify the IPL Type « Range defined by the values in the
record. 1|‘_'O\|Aé|er Boundary and Upper Boundary
ields.

The value that is displayed here depends
upon whether the Is Fixed Value check box is
selected in the IPL Type record.
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IPL Type IPL Type Field Descrip- Effect on Independent Layer of Protection

Field tion Records

If the Is Fixed Value check box is selected in
the IPL Type record:

A check box that indic- « The PFD field will be required, and the
ates whether the IPL value that you enter in the PFD cell
type is associated with must fall within the PFD range defined
a fixed PFD value or a in the IPL Type record.
PFD range. If the value that you enter in the PFD
« If the Is Fixed cell does not fall within the PFD range,
Value check box a message will appear, indicating that
is selected, the you must enter a value that falls within
Lower Boundary the specified range.
and Upper

« Inthe Type list, the IPL Type ID will be
appended with the values stored in the
Lower Boundary and Upper Boundary
fields in the IPL Type record, which
define the PFD range.

Boundary cells
are disabled, and
the Default Value
cell is required.

« If thels Fixed . : ,
Value check box  |f the s Fixed Value check box is cleared in

is clear, the the IPL Type record:

Default Value cell
is disabled, and
the Lower Bound-
ary and Upper

Boundarycells
are required. « In theType list, the IPL Type ID will be

appended with the value stored in the
Default Value field in the IPL Type
record.

Is Fixed
Value

« The PFD field will be populated auto-
matically with the value stored in the
Default Value field in the IPL Type
record.
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IPL Type Field Descrip-

tion

Effect on Independent Layer of Protection
Records

Lower
Boundary

Upper
Boundary

A numeric value rep-
resenting the lowest
value in the PFD range
associated with an IPL

type.

Together, this value
and the value in the
Upper Boundary field
define the PFD range
for the IPL type.

If the Is Fixed Value
check box is selected,
this field is disabled.

A numeric value rep-
resenting the highest
value in the PFD range
associated with an IPL

type.

Together, this value
and the value in the
Lower Boundary field
define the PFD range
for the IPL type.

If the Is Fixed Value
check box is selected,
this field is disabled.

If the Is Fixed Value check box is selected in
the IPL Type record, this value will be dis-
played in the Type list, along with the fol-
lowing values stored in the IPL Type record:

« IPL Type ID
« Upper Boundary

In addition, when you enter a value in the
PFD cell, the Meridium APM system will use
this value to determine if the PFD value falls
within the defined PFD range. If the value
does not fall within the PFD range, a message
will appear, indicating that you must enter a
value that falls within the specified range.

If the Is Fixed Value check box is selected in
the IPL Type record, this value will be dis-
played in the Type list, along with the fol-
lowing values stored in the IPL Type record:

o IPLTypeID
« Lower Boundary

In addition, when you enter a value in the

PFD cell, the Meridium APM system will use
this value to determine if the PFD value falls
within the defined PFD range. If the value
does not fall within the specified range, a mes-
sage will appear, indicating that you must
enter a value that falls within the specified
range.
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An Example: Defining Additional IPL Types

Assume that you want the IPL type Vessel pressure rating below minimum challenge to
be available for selection in an Independent Layer of Protection record. In addition,
assume that a fixed PFD value of .2 is associated with this IPL type. To define this addi-
tional IPL type, you would create the following IPL Type record.

IPL Type ID: Vessel pressure rating below minimum challenge.

Description: Vessel pressure rating below minimum challenge IPL type, m *}

I= Fixed Value:
Lower Boundary:
|Upper Boundary:

Default Value: 0.2

If you create a new Independent Layer of Protection record and select the Vessel pres-
sure rating below minimum challenge IPL type in the Type list, that record would look
similar to the following image.

Mew IPL for minimum challenge (new Independent Layer of Protection) =)

New IPL for minimum challenge (new Independent Layer of Protection)

Datasheet |:|

IPL ID: Mew IPL for minimum challenge

PFD: 0.2

Description: Vessel pressure rating below minimum challenge IPL type.

Sequence Number; 3

Type: Vessel pressure rating below minimum challenge (0.2) -
Functional Location: E‘
Equipment ID: E|

| oK | | Cancel |

7

Alternatively, if you assume that the Vessel pressure rating below minimum challenge

IPL type is associated with a PFD range of 0.000017 -0.000001, you would create the fol-
lowing IPL Type record.
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IPL Type ID: Vessel pressure rating below minimum challenae.

Description:

Vessel pressure rating below minimum challenge IPL type. |
] i

Is Fixed Value: ]
Lower Boundary: 0.001

Upper Boundary: |0.01

Default Value: (0.01

If you create a new Independent Layer of Protection record and select the Vessel pres-
sure rating below minimum challenge IPL type in the Type list, that record would look
similar to the following image.

MeIPL for minimum challenge range (new Independent Layer of Protection) =)

Ne IPL for minimum challenge range (new Independent Layer...

Datasheet | |:|

IPL ID: Me IPL for minimum challenge range

Type: Vessel pressure rating below minimum challenge, (0.001- 0.01) |E|
PFD: 0.01

Description: Vessel pressure rating below minimum challenge IPL type.

Sequence Mumber: 3
Functional Location: E'

Equipment ID: E'

| oK || Cancel |

4

At this point, you could modify the PFD value that is populated automatically with the
value in the Default Value field in the specified IPL Type record. The PFD value that you
type must fall within the PFD range (shown in parenthesis in the Type list).
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About Navigating SIS Management

SIS Management is context-driven. This means that each page that you view within the
module will contain data related only to the SIL Analysis with which you are currently
working. After you have opened an SIL Analysis record on the SIL Analysis Definition
page, the ID of the SIL Analysis will appear on the site map and the title bar on each
page within the module, indicating that SIL Analysis with which you are currently work-
ing.

The Navigation menu appears on almost every page in SIS Management and provides
access to the pages that contain the features that allow you to create and perform SIL
Analyses. After you open an SIL Analysis record on the SIL Analysis Definition page, you
can use the links on the Navigation menu to facilitate a workflow for creating the
remaining records that make up the SIL Analysis.

For example, assume that the SIL Analysis record BO007-009 Steam Boiler SIS appears
on the SIL Analysis Definition page. The site map and the title bar will contain the text
B0007-009 Steam Boiler SIS as shown in the following image.

@ Meridium APM Framework - SIL Analysis Definition -[30007-008 Steam Boiler SIS | =R

+ @ My Start Page » % New /® Search B Catalog ® Query~ Report~ If8 Graph ~ s Dataset~

meridium SIL Analysis Definition

(¥ 1 Site Map: 515 Management->{ B0007-00% Steam Boiler SIS o State: Planning

Operations>>

To define the SIL Analysis team for the SIL Analysis BO007-009 Steam Boiler SIS, you
could click the Team Members link on the Navigation menu and see that the site map
and title bar on the SIL Analysis Team Members page still contain the Analysis ID
B0007-009 Steamm Boiler SIS.

0 Meridiurn APM Framewaork - SIL Analysis Team MEIT“’E'S E’

File Edit GoTo Tools Help

# Back - - % MyStartPage ~ % New /® Search [B# Catalog & Query~ Report~ ¥ Graph~ % Dataset~

merldlum SIL Analysis Team Members

vl site Map: 5IS Management-=|B0007-00% Steam Boiler 515
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The Navigation Menu in SIS Management

Mavigation &

B

Analysis Definition
Team Members
Documents

Swskems

Functions

All Recommendations

Revision Hiskory

The Navigation menu appears on most pages in SIS Management and provides access
to the SIS Management features. A green arrow to the left of an option indicates the fea-
ture that you are currently viewing. The Navigation menu contains the following links:

Analysis Definition: Displays the SIL Analysis Definition page, where you can
modify an SIL Analysis record or create a new one.

Team Members: Displays the SIL Analysis Team Members page.

Documents: Displays the Reference Documents page, where you can manage
Reference Document records for the current SIL Analysis.

Systems: Displays the Safety Instrumented Systems page, where you can mange
the Safety Instrumented System records for the current SIL Analysis.

Functions: Displays the Instrumented Functions (IFs) page, where you can manage
the Instrumented Function records for the current SIL Analysis.

All Recommendations: Displays the Recommendation Management page, where
you can manage the list of Risk Assessment Recommendation records for the cur-
rent SIL Analysis.

Revision History: Displays the Analysis Revision History page, where you can man-
age the SIL Analysis Revision records that exist for the analysis. This link is enabled
only if the state of the SIL Analysis record with which you are currently working

has ever been set to Complete.
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About SIL Analysis Records

SIL Analysis records store information about an SIL Analysis. Creating an SIL Analysis
record is the first step in creating an SIL Analysis. All other records that you create for
the SIL Analysis will be linked directly or indirectly to the SIL Analysis record.

SIL Analysis records are defined via a custom form datasheet that contains the following
tabs:

« SIL Analysis
» Safety Requirement Specifications

« General SIS Requirements
« General SIF Requirements

After you have created the SIL Analysis record, it will appear on the SIL Analysis Defin-
ition page, from which you can use the links on the Navigation menu to:

« Define the SIL Analysis team.

« Define Reference Document records.

« Define the safety instrumented systems that you are analyzing.

« Define the instrumented functions that make up the safety instrumented system.

« Manage Risk Assessment Recommendation records that are linked to the SIL Ana-
lysis record.
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Accessing the SIL Analysis Search Page

The SIL Analysis Search page lets you search for existing SIL Analysis records or create
new ones. To access this page, you must be a Super User or a member of the MI SIS
Administrator, MI SIS Engineer, or Ml SIS User Security Group.

To access the SIL Analysis Search page:

« On the SIS Management Start Page, click the SIL Analysis link.
The SIL Analysis Search page appears.
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Aspects of the SIL Analysis Search Page

The SIL Analysis Search page contains the SIL Analysis Search workspace, which dis-
plays the results of the query specified in the SIL Analysis Search Query text box on the
SIS Management Administration page. This documentation assumes that you are using
the baseline SIL_Analysis_Search query, which contains two prompts that appear as lists
at the top of the SIL Analysis Search Workspace:

. State:Contains a list of record states that have been configured for the SIL Analysis
family. You can choose from the following baseline states:

m Active: Displays the list of existing SIL Analysis records whose State field con-
tains the value Active.

m Complete: Displays the list of existing SIL Analysis records whose State field
contains the value Complete.

m Pending Approval: Displays the list of existing SIL Analysis records whose
State field contains the value Pending Approval.

= Planning: Displays the list of existing SIL Analysis records whose State field
contains the value Planning.

m Review: Displays the list of existing SIL Analysis records whose State field
contains the value Review.

Selecting the All option will cause the query to return all SIL Analysis records in
any state.

« SIL Analysis Owner: Contains a list of User IDs of the users whose name is stored
in the Owner field in any SIL Analysis record.

After you select different criteria, you can click the Run Query button to run the SIL_Ana-
lysis_Search query and displays the results in the grid at the bottom of the page. The
query results will include hyperlinked Analysis IDs, which you can use to open the SIL
Analysis record on theSIL Analysis Definition - <Analysis ID>page, where<Analysis ID>is
the ID of the SIL Analysis with which you are currently working.

Below the query results, options appear that you can use to navigate the results.
The SIL Analysis Search page contains the following task menus:

« Common Tasks

« Associated Pages
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Common Tasks Menu

Common Tasks &

Find Analysis
& Create Analysis
Copy Analysis
Cpen Analysis

Delete

XS

Send To ==

£ Help

The Common Tasks menu on the SIL Analysis Search page contains the following
options:

« Find Analysis: Displays theSIL Analysis Search page. This link appears on other
pages in SIS Management and is disabled on theSIL Analysis Search page.

« Create Analysis: Displays a new SIL Analysis record on the SIL Analysis Definition
page.
« Copy Analysis: Displays on the SIL Analysis Definition page a new SIL Analysis

record, which is populated with information from the SIL Analysis record that is
currently selected.

« Open Analysis: Displays the selected SIL Analysis record on the SIL Analysis Defin-
ition page.

« Delete: Displays a confirmation message, asking if you want to delete the selected
record, and then deletes the selected SIL Analysis record.

« Send To: Displays a submenu with options that let you provide a link to the cur-
rent page on your desktop (create shortcut), in an email message, or on a Home
Page.

« Help: Displays the context-sensitive Help topic for the SIL Analysis Search page.
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Searching for SIL Analysis Records

To search for an SIL Analysis record:

1. Access the SIL Analysis Search page.

2. In the SIL Analysis Search workspace, in the State list, select the record state by
which you want to filter the results.

3. In the SIL AnalysisOwner list, select the User ID for the name of the analysis
owner by which you want to filter the results.

4. Click the Run Query button.

The records that meet your search criteria appear in the query results section.
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Accessing the SIL Analysis Definition Page

The SIL Analysis Definition page displays:

« A new blank SIL Analysis datasheet, which you can use to create a new SIL Ana-
lysis record.

-0r-

« The datasheet for the selected SIL Analysis record, which you can use to modify
the SIL Analysis record.

To access the SIL Analysis Definition page:

1. Access the SIL Analysis Search page.

2. On the Common Tasks menu, click the Create Analysis link.
-or-
Click the hyperlinked Analysis ID of an existing SIL Analysis record.
The SIL Analysis Definition page appears.

0 Meridii
File  Edit
C B Report » 17| Graph ~ &3/ Dataset~ B Dashboard ~
.
. d .
meridium SIL Analysis Definition
C] Ianaaemen
Site Map: 515 Management-> SIL-03 o3, State: Planning
Operations>>
=) Analysis Definition
> 4 Datashaatl}.-':— sis |z| H @ %
Team Members
SIL Analysis [Safety Requirement Spedifications | General 515 Requirements | General SIF Requirements |
Documents
Systems Analysis ID: SIL-03
Functions Analysis Description: BR-1001 Steam Boiler SIS Analysis
All Recommendations
Based on results of updated HAZOP conducted on BR-1001 Steam Boiler reassess SIL's and address any recommendations for -
Revision History Long Description: additional PIF's,
=
I s & Site 1Dz Meridium Production |z| Unit D Plant Utiities
£ Find Analysis
v Functional Location 1D: [
h Create Analysis
n\l_] Copy Analysis BRI E
H Save Hazards Analysis Information
[ Open Analysis
: Hazards Analysis Reference: [-+] HAZOP State:
x Delete
=7 SendTosx Hazards Analysis Revision: 1 Hazards Analysis Date: 6222008 12:00:00 AM E
Reports == Hazards Mext Reevaluation Interval: 3 ‘fears HA7OPS Reevaluation Date: E
@ Graphs >
@) Help Owner: Soos, Steve
Analysis Start Date: 6/29/2009 12:00:00 AM |Z| Analysis End Date: 3/29/2009 12:00:00 AM |Z|
Associated Pages
Last Modified By: sisadmin Last Modified Date: 1222013 5:01:40 PM |z|
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Aspects of the SIL Analysis Definition Page

The SIL Analysis Definition page contains the following items:

SIL Analysis Definitionworkspace: Contains the SIL Analysis record with which you
are currently working. Via the SIL Analysis Definition workspace, you can create a
new SIL Analysis record or modify an existing SIL Analysis record.

Task Menus: The SIL Analysis Definition page contains the following task menus:
Common Tasks

Navigation
Associated Pages
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Common Tasks Menu

Common Tasks &

ol

X @ LG

e 8E

Find Analysis
Create Analysis
Copy Analysis
Save

Open Analysis
Delete

Send To ==
Reports ==
Graphs =

Help

The Common Tasks menu on the SIL Analysis Definition page contains the following
options:

Find Analysis: Displays theSIL Analysis Search page.

Create Analysis: Displays a new SIL Analysis record on the SIL Analysis Definition
page.

Copy Analysis: Displays on the SIL Analysis Definition page a new SIL Analysis
record, which is populated with information from the SIL Analysis record that is
currently selected.

Save: Saves the current SIL Analysis record.
Open Analysis: This link is disabled in the SIL Analysis Definition page.
Delete: Displays a confirmation message, and then deletes the current record.

Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

Reports: Displays a submenu with the captions of the reports that are stored in
the Catalog folder \\Public\Meridium\Modules\SIS Management\SIL\Reports.

Graphs: Displays a submenu with captions of the graphs that are stored in the
Catalog folder \\Public\Meridium\Modules\SIS Management\SIL\Graphs.

Help: Displays the context-sensitive Help topic for theSIL Analysis Definition page.
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About Defining SIL Analysis Records

You can define SIL Analysis records via the SIL Analysis datasheet on the Analysis Defin-
ition page. The SIL Analysis datasheet is a custom form that contains the following tabs
that displays fields that are configured for the SIL Analysis family:

« SIL Analysis

« Safety Requirement Specifications
« General SIS Requirements

« General SIF Requirements
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Creating SIL Analysis Records

To create an SIL Analysis record:

1.
2.

© N o v &

Access the SIL Analysis Search page.

On the Common Tasks menu, click the Create Analysis link.
The SIL Analysis Definition page appears, displaying a new SIL Analysis record.

On the SIL Analysis tab, in the Analysis ID field, type a unique name for the SIL Ana-
lysis.

Provide values in the remaining fields as desired.

Click the Safety Requirement Specifications tab, and enter values as desired.
Click the General SIS Requirements tab, and enter values as desired.

Click the General SIF Requirements tab, and enter values as desired.

At the top of the datasheet, click the Save button.

The SIL Analysis record is saved.
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Copying SIL Analysis Records

When you copy an existing SIL Analysis record, you are creating a new SIL Analysis
record that will be populated with the values from the record that was copied. The val-
ues in all the fields from a source record will be copied to the new record with the excep-
tion of the following fields:

« Analysis ID

« Analysis End Date

« Analysis Start Date

« Equipment ID

« Functional Location ID

« Hazards Analysis Date

« Hazards Analysis Reference
« Hazards Analysis Reference Key
« Hazards Analysis Revision

« Last Modified By

« Last Modified Date

To copy an SIL Analysis record:

1. Access the SIL Analysis Definition page for the SIL Analysis record that you want to
copy.

2. On the Common Tasks menu, click theCopy Analysis link.

A new SIL Analysis record appears and is populated automatically with values
from the currently selected record.
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SIL Analysis Definition

o State: Planning

Site Map: SIS Management o
Operations=>

Datasheet |EI_ Analysis El | | H | | |

SIL Analysis |Sa1‘et§-I Requirement Specifications |General SIS Requirements |General SIF Requirements |

Anaiyss T N

Analysis Description: BR-1001 Steam Boiler SIS Analysis
Based on results of updated HAZOP conducted on BR-1001 Steam Boiler reassess SIL's and address any recommendations for A]
Long Description: additional PIF's. ]
-
Site ID: [+] Unito: Plant Utiities
Functional Location ID: E‘

Hazards Analysis Information

Hazards Analysis Reference: [-] HaZOP State:

Hazards Analysis Revision: Hazards Analysis Date: [+]
Hazards Next Reevaluation Interval: |3 Years HAZOPS Reevaluation Date: [+]
Owner: Soos, Steve

Analysis Start Date: 7/29/2013 12:00:00 AM |+| Analysis End Date: [+]
Last Modified By: Last Modified Date: [~]

3. In the Analysis ID text box, type a unique name for the SIL Analysis. This field is
required.

4. If needed, modify the values in the remaining fields.
On the Common Tasks menu, click the Save link.

The new SIL Analysis record is saved.
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Modifying SIL Analysis Records

To modify an SIL Analysis record:
1. Open the desired SIL Analysis record on the SIL Analysis Definition page.

2. On the SIL Analysis datasheet, modify the fields as desired.

3. At the top of the datasheet, click the Save icon. |

Your changes are saved.
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Opening Existing SIL Analysis Records

To open an existing SIL Analysis record:

1. On the SIL Analysis Search page, search for the desired record.

2. In the results, locate the row that contains the desired SIL Analysis record.
3. In the Analysis ID column, click the hyperlinked Analysis ID.

The record appears on the SIL Analysis Definition page, where you can modify the
record and continue working with the SIL Analysis.
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Removing SIL Analysis Records from the SIL Ana-
lysis Search Page

If you are finished with an SIL Analysis record and no longer want to see that record in
the query results on the SIL Analysis Search page, you can remove the SIL Analysis
record from the query results via theDelete option on theCommon Tasks menu.

Using the Delete option does not delete the SIL Analysis record from the database.
Instead, when you remove an SIL Analysis record:

« TheIs Deleted check box in the record is selected, and that record will no longer
appear in the query results.

« The links between that record and other records associated with the SIL Analysis
are deleted.

You can remove an SIL Analysis record from the query results on the SIL Analysis Search
page regardless of the state of that record. After an SIL Analysis record has been
removed from the query results, you can still access the record via a search.

To remove an SIL Analysis record from the SIL Analysis Search page:

1. On the SIL Analysis Search page, select the row containing the SIL Analysis record
that you want to delete.

2. On the Common Tasks menu, click the Delete link.

A confirmation message appears, asking if you really want to delete the SIL Ana-
lysis record and all the records linked to that record.

3. Click the Yes button.

The SIL Analysis record is removed from theSIL Analysis Search page, and the
links to all the records that are linked to that record are deleted.
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About Associating SIL Analyses with a Specific Site

Some companies that use the Meridium APM software have facilities at multiple sites, or
locations, around the world. Each site contains unique equipment and locations.

If desired, you can define these sites and associate equipment and locations with the
site to which they belong. You can also associate risk matrices with specific sites. If a risk
matrix is associated with a site, you can specify which site you want to associate with an
SIL Analysis. You can associate a site with an SIL Analysis by selecting the ID of the
desired Site Reference record in the Site ID field in the SIL Analysis record for that SIL
Analysis.

After an SIL Analysis is associated with a site, when you create a Risk Assessment record
for an Instrumented Function record associated with an SIL Analysis, rather than seeing
the default risk matrix, you will see the risk matrix that is associated with the specified
site.
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About the SIL Analysis Team

The SIL Analysis team is a group of individuals who will complete the SIL Analysis. You
can add Meridium APM users and non-Meridium APM users to the SIL Analysis team.

o Meridium APM users will have an existing Meridium APM Security User record and
an associated Human Resource record that was created automatically when the
Security User record was created.

« Non-Meridium APM users will not have a Meridium APM Security User record or a
Human Resource record. To add a non-Meridium APM user to the SIL Analysis
team, you will need to create a Human Resource record for that user. You can do
so via the SIL Analysis Team Members page or using Meridium APM Framework
Tools.

Note: A Meridium APM Security User record is required for logging in to the
Meridium APM Framework application and using SIS Management. SIL Analysis team
members who do not have a Security User account may participate in and contribute
to the analysis but will not be able to use the application.

Any member of the SIL Analysis team can be assigned a role within the SIL Analysis
team, which provides a reference of the tasks for which that team members is respons-

ible.
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Accessing the SIL Analysis Team Members Page

On the SIL Analysis Team Members page, you can add team members to the SIL Ana-
lysis and assign team members the role of Process Owner or Facilitator.

To access the SIL Analysis Team Members page:

1. Open the SIL Analysis record for the desired SIL Analysis.

2. On the Navigation menu, click the Team Members link.

The SIL Analysis Team Members page appears.

@ Meridium APM Framework - SIL Analysis Team Members - BO007-003 Steam Boiler SIS o ===
Eile Edit GoTe Toocls Help
# Back - & New ® Search eport~ If1 Graph ~ %% Dataset~ B8 Dashboard ~
L] " -
meridium
SIL Analysis Team Members
Site Map: 515 Management-> BO007-009 Steam Boiler SIS
Analysis Definition i s
=» Team Members
- User ID | Process Owner | Fadilitator |
Documents
idl Analyst, i O
Systems || Reviewer O O
Functions |_|Dem0 Joe
All Recommendations
Revision History
Commen Tasks (7]
£F  Find Analysis
b Create Analysis
B Open Analysis
x Delete
=7 SendTo ==
@) Help
Associated Pages &
Add New Member | | Add Existing Members | | Remove Members
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Aspects of the SIL Analysis Team Members Page

The SIL Analysis Team Members page displays the Team Members workspace, which
consists of a grid that displays the names of the SIL Analysis team members. Each row
in the grid represents one Human Resource record. For each Human Resource record
that appears in the grid, the following information is displayed:

« User ID: The name of the team member as it appears in the First Name and Last
Name fields in the Human Resource record for that user.

« Process Owner: Indicates whether or not the team member has the role of Pro-
cess Owner. This check box can be selected for only one team member per SIL
Analysis team.

« Facilitator: Indicates whether or not the team member has the role of Facilitator.
This check box can be selected for only one team member per SIL Analysis.

Below the grid, the following buttons appear:

« Add New Member: Displays a new Human Resource record that you can define
and link to the SIL Analysis record.

« Add Existing Members: Displays the Find Items window, where you can search for
an existing Human Resource record and link it to the SIL Analysis record.

« Remove Members: After asking for confirmation, removes the selected user from
the team. This button is enabled only when records appear in the grid.

The SIL Analysis Team Members page contains the following task menus:

« Navigation
« Common Tasks

« Associated Pages
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Common Tasks

Common Tasks &

&

&

¥
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Find Analysis
Create Analysis
Cpen Analvsis
Delete

Send To ==

Help

The Common Tasks menu on the SIL Analysis Team Members page contains the fol-
lowing links:

Find Analysis: Displays theSIL Analysis Searchpage, where you can search for an
existing SIL Analysis record.

Create Analysis: Displays a new blank SIL Analysis record on the SIL Analysis
Definition page.

Open Analysis: This link is disabled.
Delete: This link is disabled.

Send To: Displays a submenu with options that let you provide a link to the cur-
rent page on your desktop (create shortcut), in an email message, or on a Home
Page.

Help: Displays the context-sensitive Help topic for theSIL Analysis Team Members
page.
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Creating New Users and Adding Them to the SIL
Analysis Team

When you create new users and add them to the SIL Analysis team, you are creating new
Human Resource records in the Meridium APM database and linking them to the SIL
Analysis record. This option should be used for team members who do not have a
Human Resource record. If you want to add a team member who is already has a
Human Resource record, see the topic for adding new team members who already have
a Human Resource record.

To create a new user and add that user to the SIL Analysis team:

1. Access the SIL Analysis Team Members page.

2. Atthe bottom of the Team Members workspace, click the Add New Member but-
ton.

A new Human Resource record appears.

{rnew Human Resource) Ed

, (new Human Resource)

Dakashest (1 D

Middie Inkial | | Promote to User

Sibm Code
[Barsiness Linit
Area of Responsibiity

[ [ conen |
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3. Enter values in the fields on the datasheet as desired. Note that the Last Name
field is required.

4. Click OK.

The Human Resource record is saved, and the new SIL Analysis team member
appears in theTeam Members workspace.
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Adding New Team Members Who Already Have A
Human Resource Record

When you add a new SIL Analysis Team Member who already has a Human Resource
record, you are linking an existing Human Resource record to the SIL Analysis record.
This option should be used for team members who already have a Human Resource
record. If you want to add a new SIL Analysis team member who does not already have a
Human Resource record, see the topic for creating a new user to add to the SIL Analysis
team.

To add a new team member who already has a Human Resource record:

1. Access the SIL Analysis Team Members page.

2. Atthe bottom of the Team Members workspace, click the Add Existing Members
button.

The Find Items window appears, and the Human Resource family is selected in the
Search In list by default.

# Find ltems

meriaium /C Simple Search
.

Search Type [ ]

Search In: | gNyEpN R j | Find Mow |

J Simgl h
I‘J imple searc N | | ‘ - ‘

E;,.__—,u Advanced search
[ Makch Case? ‘ Mew Search ‘

| Y
W

| Open | | Cancel |

3. If desired, type your search criteria in the Look For text box., and then click the
Find Now button.

The search results appear.
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4. Locate the desired Human Resource record, and click the Open button.

The new SIL Analysis team member appears in theTeam Members workspace.
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About SIL Analysis Team Member Roles

SIL Analysis team member roles serve as a reference of which SIL Analysis team mem-
ber is responsible for a given task related to the SIL Analysis. The following roles are
available for an SIL Analysis:

« Process Owner: The team member who is responsible for the SIL Analysis. After
you assign a team member the role of Process Owner, that team member's name
will appear in the Owner field in the SIL Analysis record.

« Facilitator: The team member who is in charge of conducting the SIL Analysis and
organizing the SIL Analysis team.

There can be only one Process Owner and one Facilitator per SIL Analysis. A single team
member, however, can be designated as both the Process Owner and Facilitator.

Confidential and Proprietary Information of Meridium, Inc. * Page 114 of 566



Assigning Roles to SIL Analysis Team Members

Assigning Roles to SIL Analysis Team Members

The following instructions provide details on designating a team member as the Process
Owner or Facilitator. Assigning a team member to a role serves as a reference for the
team.

To assign a role to an SIL Analysis team member:

1. Access the SIL Analysis Team Members page.

2. In the Team Members workspace, locate the row containing the team member
that you want to assign the role of Process Owner or Facilitator.

3. In either the Process Owner or Facilitator column, select the check box to indicate
that the team member is assigned to the corresponding role.

The team member is assigned the specified role, and the Owner field on the SIL.
Analysis datasheet is populated with that team member's name.

To assign a role to a different team member, select the Process Owner or Facil-
itator check box in the row that represents that team member.
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Viewing Human Resource Records for Existing
Team Members

To view the Human Resource record for an existing SIL Analysis team member:

1. Access the SIL Analysis Team Members page.

2. In the Team Members workspace, locate the row containing the team member
whose Human Resource record you want to view.

3. Inthe User ID column, click the team member's hyperlinked User ID.

The Human Resource record for that team member appears. At this point you can
modify the fields if desired.

4. Click OK.

Your changes are saved.
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Removing Team Members from the SIL Analysis
Team

When you remove a team member from an SIL Analysis team, you are deleting the link
between the Human Resource record and the SIL Analysis record.

Additionally, if you remove from the SIL Analysis team a team member who is assigned
the role of Process Owner, the Owner field in the SIL Analysis record will be cleared.

To remove team members from the SIL Analysis team:

1.
2.

Access the SIL Analysis Team Members page.

In the Team Members workspace, select the rows containing the team member
that you want to remove from the SIL Analysis team.

At the bottom of the Team Members workspace, click the Remove Members but-
ton.

A confirmation message appears, asking if you really want to remove the selected
team members.

Click the Yes button.

The selected team members are removed from the SIL Analysis team.
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Accessing the Reference Documents Page

The Reference Documents page lets you create and manage Reference Document
records that are linked to the SIL Analysis record for the current SIL Analysis.

To access the Reference Documents page:

1. Open the SIL Analysis record for the desired SIL Analysis.

2. On the Navigation menu, click the Documents link.

The Reference Documents page appears.

@ Meridium APM F tk - Reference Documents - B0007-009 Steam Boiler SIS | [

& New ® Search talog & Query~ ort» If1 Graph v %% Dataset~ B8 Dashboard ~
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Aspects of the Reference Documents Page

The Reference Documents page contains the Reference Documents workspace, which
consists of a grid that displays a list of Reference Document records that are linked to
the current SIL Analysis. Each row in the grid represents one Reference Document
record. For each Reference Document record that appears in the grid, the following
information is displayed:

« ID: The value that exists in the ID field of the associated Reference Document
record.

« Description:The value that exists in the Description field of the associated Refer-
ence Document record.

Below the grid, the following buttons appear:

« Add New Document: Displays a new blank Reference Document record in the
<empty> (new Reference Document) dialog box.

« Add Existing Documents: Displays the Find Items window, where you can search
for an existing Reference document record to link to the SIL Analysis.

« Remove Documents: Displays a confirmation message and then removes the
Reference Document record from the SIL Analysis. This button is enabled only
when a row in the grid is selected.

« Open Document: Opens the file associated with the selected Reference Document
record. This button is enabled only when a row in the grid is selected.

The Reference Documents page contains the following task menus:

- Navigation
« Common Tasks

« Associated Pages
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Common Tasks
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The Common Tasks menu on the Reference Documents page contains the following
links:

« Find Analysis: Displays the SIL Analysis Search page, where you can search for an
existing SIL Analysis record.

« Create Analysis: Displays a new, blank SIL Analysis record on the SIL Analysis
Definition page.

« Open Analysis: This link is disabled.
« Delete: This link is disabled.

« Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

« Help: Displays the context-sensitive Help topic for the SIL Analysis Team Mem-
bers page.
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Creating New Reference Document Records and
Adding Them to the SIL Analysis

When you create a new Reference Document record and add it to the SIL Analysis, you
are linking the new Reference Document record to the SIL Analysis record.

To create a new Reference Document record and add it to the SIL Analysis:

1. Access the Reference Documents page.

2. Below the grid, click the Add New Document button.
A new Reference Document record appears.
3. Follow the standard procedure for creating a Reference Document record.

The new Reference Document record is saved and linked to the SIL Analysis
record, and the record appears in the Reference Documents workspace.
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Adding Existing Reference Document Records to
the SIL Analysis

When you add an existing Reference Document record to the SIL Analysis, you are link-
ing the Reference Document to the SIL Analysis record.

To add existing Reference Document records to the SIL Analysis:

1. Access the Reference Documents page.

2. Below the grid, click the Add Existing Documents button.

The Find Items window appears, and the Reference Document family appears in
the Search In list by default.

3. Provide additional search criteria if desired, and then click the Find Now button.
The search results appear.

4. In the search results grid, select the row containing the Reference Document
record that you want to link to the SIL Analysis record.

5. Click the Open button.

The selected record appears in the Reference Documents workspace.
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Viewing Reference Documents

When you view a reference document, you are opening the file specified in the Refer-
ence Document record. To be able to view a reference document on your computer:

« The file must be saved to a location that can be accessed from your computer.

« The application required to open that document must be installed on your com-
puter.

To view a reference document:;

1. Access the Reference Documents page.

2. In the Reference Documents workspace, select the row containing the reference
document that you want to view.

3. Atthe bottom of the Reference Documents workspace, click the Open Document
button.

The reference document file appears in the application required to display it. For

example, if the reference document is a word document, it will appear in the
Microsoft Word application.
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Opening Reference Document Records

To open a Reference Document record:

1. Access the Reference Documents page.

2. In the Reference Documents workspace, locate the row containing the Reference
Document record that you want to open.

3. Inthe ID column, click the hyperlinked Record ID of the record.

The Reference Document record appears in a new window. At this point, you can
modify the records as desired.

To close the Reference Document record and return to the Reference Documents
page, click OK (to save your changes) or Cancel.
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Removing Reference Documents from the SIL Ana-
lysis

When you remove a reference document from the SIL Analysis, you are deleting the /ink
between the Reference Document record and the SIL Analysis record. You are not delet-
ing the Reference Document record from the database.

To remove reference documents from the SIL Analysis:

1.
2.

Access the Reference Documents page.

In the Reference Documents workspace, select the row containing the reference
document that you want to remove from the SIL Analysis.

Click the Remove Documents button.

A confirmation message appears, asking if you really want to remove the selected
record.

Click the Yes button.

The selected record is removed from the SIL Analysis and is no longer displayed in
the grid.
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About Safety Instrumented System Records

Safety Instrumented System records store details about safety instrumented systems
(SIS) for which you are conducting an SIL Analysis. A safety instrumented system is a sys-
tem that is equipped with one or more protective instrument loops (PIL), which consist
of a series of interconnected instruments that are designed specifically to monitor the
process defined by that protective instrument loop's instrumented function and prevent
consequences within that process. You should add to the SIL Analysis one Safety Instru-
mented System record per safety instrumented system that you want to asses via the
analysis.

When you add a Safety Instrumented System record to an SIL Analysis, you are linking
the Safety Instrumented System record directly to the SIL Analysis record. Additionally,
Safety Instrumented System records can be linked to records in the following families:

« Instrumented Function: Store details on the specific function of a given protective
instrument loop within the safety instrumented system.

« SIS Proof Test: Store details on the steps that need to be performed to test each
safety instrumented system and the results of that test.

« SIS Proof Test Template: Store details on the steps that need to be performed to
test an instrumented function. You can use an SIS Proof Test Template record to
populate an SIS Proof Test record with data that is common to more than one
proof test.

You can add Safety Instrumented System records to the SIL Analysis using the following
methods:

« Create a new one.

« Add an existing one.

« Copy an existing one and automatically create a new one.

After you have added to the SIL Analysis the desired Safety Instrumented System
records, you can define the specific Instrumented Functions (IFs) of those Safety Instru-
mented Systems.
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Accessing the Safety Instrumented Systems Page

On the Safety Instrumented Systems page, you can create new Safety Instrumented Sys-

tem records and modify existing ones.
To access the Safety Instrumented Systems page:

1. Open the SIL Analysis record for the desired SIL Analysis.

2. On the Navigation menu, click the Systems link.

The Safety Instrumented Systems page appears.
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Aspects of the Safety Instrumented Systems Page

The Safety Instrumented Systems page contains the Safety Instrumented Systems work-
space, which consists of a grid that displays a list of Safety Instrumented System records
that are linked to the current SIL Analysis. Each row in the grid represents one Safety
Instrumented System record. For each Safety Instrumented System record that appears
in the grid, the following information is displayed:

System ID: The value that exists in the SIS ID field in the Safety Instrumented Sys-
tem record.

Description: The value that exists in the SIS Description field in the Safety Instru-
mented System record.

Logic Solver Type: The value that exists in the Logic Solver Type field in the Safety
Instrumented System record.

Is Default: Specifies whether or not the Safety Instrumented System record is the
default. If you have more than one safety instrumented systems defined for an SIL
Analysis, you will need to specify one as the default.

Below the grid, the following buttons appear:

Create New System: Displays a new blank Safety Instrumented System record in a
new window.

Add Existing System: Displays the Find Items window, where you can search for
an existing Safety Instrumented System record to link to the SIL Analysis record.

Copy System: Displays a new Safety Instrumented System record and populates it
automatically with values from the currently selected record. This button is
enabled only when a record appears in the grid.

Remove System: After displaying a confirmation message, deletes the link
between the selected Safety Instrumented System record and the SIL Analysis
record. This button is enabled only when a record appears in the grid.

The Safety Instrumented Systems page contains the following task menus:

Navigation

« Assessment Tasks

Common Tasks

« Associated Pages
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Assessment Tasks

Azzezsment Tasks )

[ﬁ Test Templates ==
l}, Proof Tests ==

Tasks ==

The Assessment Tasks menu on the Safety Instrumented Systems page contains the fol-
lowing links:

. Test Templates: Displays a submenu with the following options:

= Create: Displays the Proof Test Template Definition page, where you can
create a new Proof Test Template record and link it to the selected Safety
Instrumented System record.

m View: Displays the Proof Test Templates page, where you can view a list of
Proof Test Template records that are linked to the selected Safety Instru-
mented System record.

« Proof Tests: Displays a submenu with the following options:

m Create: Displays the Proof Test Definition page, where you can create a new
Proof Test record to link to the selected Safety Instrumented System record.

m View: Displays the Proof Tests page, where you can view a list of Proof Test
records that are linked to the selected Safety Instrumented System record.

« Tasks: Displays a submenu with the following options:

m Create: Displays a new Inspection Task record that you can link to the selec-
ted Safety Instrumented System record.

m View: Displays the Task List page, where you can view a list of Inspection
Tasks records that are linked to the selected Safety Instrumented System
record.

The Assessment Tasks menu appears on multiple pages throughout SIS Management.
The links that are available to you will vary depending on where you are accessing the
menu.
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Common Tasks

Common Tasks &
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Find Analysis
Create Analysis
Open Analysis
Dialete

Send To ==

Help

The Common Tasks menu on the Safety Instrumented Systems page contains the fol-
lowing links:

Find Analysis: Displays the SIL Analysis Search page, where you can search for an
existing SIL Analysis record.

Create Analysis: Displays a new blank SIL Analysis record on the SIL Analysis
Definition page.

Open Analysis: This link is disabled.
Delete: This link is disabled.

Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

Help: Displays the context-sensitive help topic for theSafety Instrumented Sys-
tems page.
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Creating New Safety Instrumented System Records

When you create a new Safety Instrumented System record, it will be linked auto-
matically to the SIL Analysis record for the current SIL Analysis.

To create a new Safety Instrumented System record:

1.

Access the Safety Instrumented Systems page.

2. Atthe bottom of the Safety Instrumented Systems workspace, click the Create

3.

New System button.

A new blank Safety Instrumented System record appears in a new window.

~ (new Safety Instrumented System)

&l

~ (new Safety Instrumented System)

Datasheet D

sts 1 ]
SIS Description:

Long Description: IH
Site ID: Roanoke, VA Unit ID:

Loagic Solver ID: Loagic Solver Type: -
Target 515 Test Interval: Months  Mission Time: Years

Manual Shutdown Description:

Reset Procedure:

Power Source:
Communication Links:
Last Modified By: Last Modified Date:

Flant Operation Mode: MORMAL * | Abnormal State:

Abnormal Mode Description: || ||| -

In the SIS ID text box, type a unique name for the safety instrumented sysetm.
This field is required.
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4, Provide values for the remaining fields as desired.

5. Click OK.

The record window closes, and the record is created and linked to the SIL Analysis
record for the current analysis and appears in the Safety Instrumented Systems
grid.
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Adding Existing Safety Instrumented System
Records to the SIL Analysis

When you add an existing Safety Instrumented System record to an SIL Analysis, you are
linking that record to the SIL Analysis record for the current SIL Analysis.

To add an existing Safety Instrumented System record to the SIL Analysis:

1.

Access the Safety Instrumented Systems page.

2. At the bottom of the Safety Instrumented Systems workspace, click the Add Exist-

3.

ing Systems button.

The Find Items window appears, where you can search for an existing Safety
Instrumented System record.

# Find ltems

meriaium / Simple Search
I

Search Type 3

_ ST B O M Eafety Instrumented Swstem ;I | Find Mow |
,.) Simple search
Look For: | | | Skap |
F= advanced search
] Makch Case? | M Sl |
| Open | | Cancel

If desired, in the Look For text box, type the desired search criteria, and click the
Find Now button.

The search results appear and contain only the Safety Instrumented System
records that are not currently linked to an SIL Analysis.
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4. In the search results, select the row containing the record that you want to add to
the analysis.

5. Click the Open button.

The Find Items window closes, and the selected record is linked to the SIL Analysis
record for the current SIL Analysis and appears in the Safety Instrumented Sys-

tems grid.
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Copying Existing Safety Instrumented System
Records

When you copy an existing Safety Instrumented System record, you are creating a new
Safety Instrumented System record that will be populated with the values from the
record that was copied. The new record will be linked automatically to the SIL Analysis
record for the current SIL Analysis. That values in all the fields from a source record will
be copied to the new record with the exception of the SIS ID field. Each Safety Instru-
mented System record should have a unique ID.

To copy a Safety Instrumented System record:

1. Access the Safety Instrumented Systems page.

2. In the Safety Instrumented Systems grid, select the row containing the Safety
Instrumented System record that you want to copy.

3. Atthe bottom of the Safety Instrumented Systems workspace, click the Copy Sys-
tem button.

A new Safety Instrumented System record appears in a new window and is pop-
ulated automatically with values from the currently selected record with the excep-
tion of the SIS ID field.

4. In the SIS ID field, type a unique name for the safety instrumented system.
5. Modify the values in the remaining fields as desired, and then click OK.

The record window closes, and the new record is linked to the SIL Analysis record
for the current SIL Analysis and appears in the Safety Instrumented Systems grid.
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Modifying Safety Instrumented System Records

To modify a Safety Instrumented System record:

1. Access the Safety Instrumented Systems page.

2. In the Safety Instrumented Systems grid, locate the Safety Instrumented System
record that you want to modify.

3. Inthe System ID cell, click the hyperlinked Record ID of that record.
The selected record appears in a new window.
4. Modify the values in the fields as desired, and then click OK.

Your changes are saved.
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Removing Safety Instrumented System Records
from the SIL Analysis

When you remove a Safety Instrumented System record from the SIL Analysis, you are
deleting the link between the Safety Instrumented System record and the SIL Analysis

record for the current SIL Analysis.
To remove a Safety Instrumented System record from the SIL Analysis:

1. Access the Safety Instrumented Systems page.

2. In the Safety Instrumented Systems grid, select the row containing the Safety
Instrumented System record that you want to remove from the analysis.

3. Atthe bottom of the Safety Instrumented Systems grid, click the Remove System
button.

A confirmation message appears, asking if you really want to remove the Safety
Instrumented System record form the analysis.

4. Click OK.

The link between the selected record and the SIL Analysis record for the current
analysis is deleted, and the record is removed from the Safety Instrumented Sys-

tems grid.
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About Instrumented Function Records

Instrumented Function records store details about the specific functions that exist
within a safety instrumented system. An instrumented function is a specific need
required of a safety instrumented system to monitor the conditions of a process. For
each instrumented function defined for a safety instrumented system, one protective
instrument loop (PIL) will exist to satisfy that need. A protective instrument loop consists
of interconnected safety instruments that monitor aspects of a process and take read-
ings on its condition. You should create one Instrumented Function record per instru-
mented function on an SIS. An instrumented function may be associated with a
particular equipment or location within the process that the SIS exists to safeguard.

When you create an Instrumented Function record, it will be linked automatically to the
SIL Analysis record for the current analysis. When you define the Instrumented Function
record, in addition to details about the instrumented function, you can specify the:

« Safety Instrumented System record to which the Instrumented Function record is
linked.

« Equipment and Functional Location record to which the Instrumented Function
record is linked.

« SIF Common Cause Failure records that are linked to the Instrumented Function
record.

« Hazardous events that may occur if the safe state associated with the current
instrumented function occurs at the same time as the safe state associated with a
different instrumented function.

You can add Instrumented Function records to the SIL Analysis using the following meth-
ods:

« Create a new one.

« Add an existing one.

« Copy an existing one and automatically create a new one.

After you have defined the desired Instrumented Function records, you can assess the
risk associated with an instrumented function and define the protective instrument loop
that exists for an instrumented function.
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Accessing the Instrumented Functions (IFs) Page

The Instrumented Functions (IFs) page lets you mange the Instrumented Function
records that are linked to the SIL Analysis record for the current SIL Analysis.

To access the Instrumented Functions (IFs) page:

1. Open the SIL Analysis record for the desired SIL Analysis.

2. On the Navigation menu, click the Functions link.

The Instrumented Functions (IFs) page appears.

-
e Meridium APM Framework - Instrumented Functions (IFs) - BO007-009 Steam Boiler SIS EI@

Eile Edit G

#® Back - » # My Start Page ~ "% New @ Search IB & ery~ [ Report~ !l Graph~ % Dataset~ &M Dashboard =

rldlum ’ Instrumented Functions (IFs)

Site Map: 5IS Management-> BO007-009 Steam Boiler SIS

-

MNavigation 3]

Analysis Definition Instrumented Functions a
Team Members =
Documents | Function ID | Description | SIL Method | 5IL Mode | Selected SIL Le... | Protective Loa... | 1
mSIF—LUUl High Gas Pressure... LOPA - Internal Low Demand 2| 5L-1001 |
Systems || stF-1002 Low Gas Pressure .. | Risk Matrix - Internal | Low Demand 2/5L-1002 1
=»  Functions _||| || EF-1002 Loss of Flame Det..., |Risk Matrix - Internal | Low Demand 2
All Recommenda. .. | SIF-1004 High Boiler Pressu. .. |Risk Matrix - Internal Low Demand 1
Revision Histary |_|SIF—L005 Low Steam Drum L... | Risk Matrix - Internal | Low Demand 2 -

| Create New Function || Add Existing Functions || Copy Function || Remove Function |

B8 Risk Matrix

Assodated Risk Assessments

{&  Protective Loops... —

g o ) | LOPA ID | Description | Calculated SIL Level | RRF |
scommendations | » | stF-100110PA Failure to maintain standard 4. 2 100
Health Indicators
E Test Templates =»
ﬁ; Proof Tests =
[ Tasks »>
@ asm>s Create New LOPA | | Add Existing LOPA | | Copy LOPA | | Remove LOPA

1
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Aspects of the Instrumented Functions (IFs) Page

The Instrumented Functions (IFs) page contains the following sections:

« Instrumented Functions: Consists of a grid that contains a list of Instrumented
Function records that are linked to the SIL Analysis record for the current SIL Ana-
lysis and options that you can use to manage those records. Each row in the grid
corresponds to one Instrumented Function record. For each Instrumented Func-
tion record in the grid, the following information appears:

Function ID; The value that exists in the IF ID field in the Instrumented Func-
tion record. This value appears as a hyperlink, which you can click to view
the contents of the Instrumented Function record.

Description: The value that exists in the IF Description field in the Instru-
mented Function record.

SIL Method: The value that exists in the SIL Assessment Method field in the
Instrumented Function record.

SIL Mode: The value that appears in the SIL Mode field in the Instrumented
Function record.

Selected SIL Level: The value that exists in the Selected SIL Level field in the
Instrumented Function record. If the Selected SIL Level field is empty (i.e., an
SIL Level has not been assessed), the Selected SIL Level cell will contain the
value 0.

Protective Loop ID: The ID of the Protective Instrument Loop record that is
linked to the Instrumented Function record. If more than one Protective
Instrument Loop record is linked to the Instrumented Function, this field
contains the ID of the Protective Instrument Loop record that is in the
Approved state. If a Protective Instrument Loop record that is linked to the
Instrumented Function record is not in an Approved state, this field contains
the ID of the first Protective Instrument Loop record that is linked to the
Instrumented Function record.

Below the grid, the following buttons appear:

Create New Function: Displays a new blank Instrumented Function record
in a new window.

Add Existing Functions: Displays the Find Items window, where you can
search for an existing Instrumented Function record to add to the SIL Ana-
lysis.

Copy Function: Displays a new Instrumented Function record that is pop-
ulated automatically with values from the source record. This button is
enabled only when a record appears in the grid.

Remove Function: Displays a confirmation message, and then removes the
selected Instrumented Function record from the SIL Analysis. This button is
enabled only when a record appears in the grid.
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« Associated Risk Assessments: Consists of a grid that contains a list of LOPA
records that are linked to the Instrumented Function record that is currently selec-
ted in the Instrumented Functions grid. Each row in the grid represents one LOPA
record. For each LOPA record in the grid, the following information appears:

m LOPA ID: The value that exists in the LOPA ID field in the LOPA record.
m Description: The value that exists in the Description field in the LOPA record.

m Calculated SIL Level: The value in the Calculated SIL field in the LOPA
record.

m RRF: The value that exists in the Required PIF Risk Reduction Factor field in
the LOPA record.

Below the grid, the following buttons appear:

m Create New LOPA: Displays the LOPA Definition page, where you can create
a LOPA record and conduct a Layer of Protection Analysis.

» Add Existing LOPA: Displays the Find Items window, where you can search
for an existing LOPA record to link to the SIL Analysis.

m Copy LOPA: Displays on the LOPA Definition page a new LOPA record that

is automatically populated with values from the currently selected LOPA
record.

m Remove LOPA: Displays a confirmation message, and then removes the
LOPA record from the SIL Analysis.

You can collapse and expand the Instrumented Functions and Associated Risk Assess-
ments sections using the following buttons, which appear in the top right corner of the
sections in turn:

-

= lIndicates that the section is expanded. You can click this button to collapse the
section.

[= : Indicates that the section is collapsed. You can click this button to expand the sec-
tion.

The Instrumented Functions (IFs) page contains the following task menus:

« Navigation
« Assessment Tasks

« Common Tasks

« Associated Pages
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Assessment Tasks

Assessment Tasks &

W

) & &

Rizk Matrix

Protective Loops »=
Recommendations
Asset Health Manager
Test Templates ==
Proof Tests ==

Tasks ==

The Assessment Tasks menu on the Instrumented Functions (IFs) page contains the fol-
lowing links:

Risk Matrix: Displays the Risk Assessment interface from which you can define the
unmitigated risk for the selected Instrumented Function record.

Protective Loops: Displays the Protective Instrument Loop Diagram View page,
where you can mange Protective Instrument Loop records.

Recommendations: Displays the Recommendations dialog box, where you can
manage Risk Assessment Recommendations records for the selected Instru-
mented Function record.

Asset Health Manager: Displays the SIS - Asset Health Manager for <Instru-
mented Function Record ID> (Instrumented Function) page, where you can man-
age the Health Indicator records for the selected Instrumented Function record.

Note: The integration between SIS Management and Asset Health Manager
(AHM) is not documented.

Test Templates: Displays a submenu with the following options:

= Create: Displays the Proof Test Template Definition page, where you can
create a new Proof Test Template record and link it to the selected Instru-
mented Function record.

m View: Displays the Proof Test Templates page, where you can view a list of
Proof Test Template records that are linked to the selected Instrumented
Function record.

Proof Tests: Displays a submenu with the following options:

. Create: Displays the Proof Test Definition page, where you can create a new
Proof Test record to link to the selected Instrumented Function record.

« View: Displays the Proof Tests page, where you can view a list of Proof Test
records that are linked to the selected Instrumented Function record.
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« Tasks: Displays a submenu with the following options:

« ASM:

Create: Displays a new Inspection Task record that you can link to the selec-
ted Instrumented Function record.

View: Displays the Task List page, where you can view a list of Inspection
Tasks records that are linked to the selected Instrumented Function record.

Displays a submenu with the following options:

Promote: Promotes the Equipment or Functional Location record that is
linked to the selected Instrumented Function record to an ASM and displays
on the ASM - Asset Strategy Overview page the Asset Strategy for that
record.

View: Displays the Asset Strategy for the EQuipment or Functional Location
record that is linked to the selected Instrumented Function record. This link
is enabled only if that Equipment or Functional Location record has been
promoted to ASM and has an existing Asset Strategy.

The ASM link is enabled only if the selected Instrumented Function record is
linked to an Equipment or Functional Location record and a Risk Assessment
record.

The Assessment Tasks menu appears on multiple pages throughout SIS Management.
The links that are available to you will vary depending on where you are accessing the

menu.
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Common Tasks )

@ Help

Find Analysis
Create Analysis
Cpen Analvsis
Delete

Send To ==

Reports ==

The Common Tasks menu on the Instrumented Functions (IFs) page contains the fol-
lowing links:

Find Analysis: Displays the SIL Analysis Search page, where you can search for an
existing SIL Analysis record.

Create Analysis: Displays a new blank SIL Analysis record on the SIL Analysis
Definition page.

Open Analysis: This link is disabled.
Delete: This link is disabled.

Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

Reports: Displays a submenu that contains the captions of the following Catalog
items as links:

m IF Report: Displays in the Report Viewer the IF Report for the selected Instru-
mented Function record.

» |F Risk Matrix Result Report: Displays in the Report Viewer the IF Risk Matrix
Result Report for the selected Instrumented Function record.

Help: Displays the context-sensitive help topic for the Instrumented Functions
(IFs) page.
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About Defining Instrumented Function Records

Instrumented Function records are defined via the <Record ID> (Instrumented Func-
tion) window, where <Record ID>is the value stored in the IF ID field in that record.
The<Record ID> (Instrumented Function)window contains the following tabs:

Instrumented Function: Displays the Instrumented Function datasheet, which is a
custom form and contains fields that store information about the instrumented
function that record represents.

Safety Requirement Specification: Displays the Safety Requirement Specification
datasheet, which is a custom form and contains fields that are used by the Safety
Requirement Specifications report.

Common Cause Failures: Contains options you can use to manage the SIF Com-
mon Cause Failure records that are linked to Instrumented Function records.

Concurrent Safe States: Contains options you can use to manage the other Instru-
mented Function records that are linked to the current Instrumented Function
record and specify the hazardous event that can occur when the instrumented
functions represented by those records are in safe states at the same time.

The following image shows what an Instrumented Function record looks like in the
<Record ID> (Instrumented Function) window, where the Instrumented Function tab is
selected by default.
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SIF-1002 (Instrumented Function) [= ] = |

SIF-1002 (Instrumented Function)

Instrumented Function |Safety Reguirement Specification |Common Cause Failures |Cor1r.:|..|rrent Safe States |

IF ID: SIF-1002 Function Type: Safety E ‘;
IF Description: Low Gas Pressure Shutdown

Site ID: Roanoke, VA Unit ID:

515 ID: Plant Utilities v
Functional Location ID: MRD ~ Meridium International Production Company El 3
Equipment ID: A0001-017 ~ 00000000000 1008994 MIXER, - TAMK 824 ~ Mixer ROT MIX MLX E‘
Hazards Analysis Reference: BOOO7-005 Steam Boiler Analysis El

SIL Assessment Method: Risk Matrix - Internal E SIL Mode: Low Demand E
Hazards Analysis Date: 2/17/2011 7:13:17 AM E i
Initiating Event: Loss of Air Flow

Initiating Event Description: Failed Blower

Frequency of Initiating Event (per yr): 0.3

Hazardous Event: -
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Creating New Instrumented Function Records

When you create a new Instrumented Function record, it will be linked automatically to
the SIL Analysis record for the current SIL Analysis.

To create a new Instrumented Function record:

1.
2.

Access the Instrumented Functions (IFs) page.

In the Instrumented Functions section, below the grid, click the Create New Func-
tion button.

A new blank Instrumented Function record appears in the <Record ID> (Instru-
mented Function) window, and the Instrumented Function tab is selected by
default.

(Instrumented Function)

(Instrumented Function)

(o] -5- sl

Instrumented Function |Safety Reguirement Specification |C0mm0n Cause Failures |C|:|nv:urrent Safe States |

IF ID:

IF Description:

Site ID:

SIS ID:

Functional Location ID:

Equipment ID:

Hazards Analysis Reference:

SIL Assessment Method:
Hazards Analysis Date:

Initiating Event:

Initiating Event Description:

Freguency of Initiating Event (per yr):

Hazardous Event:

Consequence Description:

Safe State Description:

Process Speed:

- sy -
Unit ID:
-
Risk Matrix - Internal | SIL Mode: Low Demand -
-
-]
|

Seconds  Response Time: Seconds

OK
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3. Inthe IF ID text box, type a unique name for the instrumented function. This field
is required.

4. Provide values in the remaining fields as desired.

5. Click the Safety Requirement Specification tab, and then provide values in the
fields as desired.

6. Click the Common Cause Failures tab, and define the common cause failures
associated with the instrumented function.

7. Click the Concurrent Safe States tab, and define the concurrent safe state hazards

associated with the instrumented function.
8. Click OK.

The window closes, and the record is linked to the SIL Analysis record for the cur-
rent analysis and appears in the Instrumented Functions grid.
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About the Instrumented Function Tab

The Instrumented Function tab on the <Record ID> (Instrumented Function) window
displays the Instrumented Function datasheet, which is the default datasheet for the
Instrumented Function family. This datasheet is a custom form and contains fields that
are used to define the instrumented function that the record represents.

The following image shows what the Instrumented Function tab looks like in
the<Record ID> (Instrumented Function) window.

SIF-1002 {Instrurmented Function) E\@
Instrumented Function |Safety Reguirement Spedfication |C0mm0n Cause Failures |C|:|nv:urrent Safe States |
-
IF ID: SIF-1002 Function Type: Safety - -
IF Description: Low Gas Pressure Shutdown
Site ID: Roanoke, VA Unit ID:
SIS ID: Plant Utilities -
Functional Location ID: MRD ~ Meridium International Production Company El 3
Equipment ID: A0001-017 ~ 00000000000 1008994 MIXER, - TAMK 824 ~ Mixer ROT MIX MLX E‘
Hazards Analysis Reference: BOOO7-005 Steam Boiler Analysis E'
SIL Assessment Method: Risk Matrix - Internal * | SIL Mode: Low Demand -
Hazards Analysis Date: 2172011 7:13:17 AM
Initiating Event: Loss of Air Flow
Initiating Event Description: Failed Blower
Frequency of Initiating Event (per yr): 0.3
Hazardous Event: 1
V_
Ok
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About The Safety Requirement Specification Tab

The Safety Requirement Specification tab on the <Record ID> (Instrumented Function)
window displays the Safety Requirement Specification datasheet, which is a custom
form that contains fields that store information that is used by the Safety Requirement
Specification report.

The following image shows what the Safety Requirement Specification tab looks like on
the <Record ID> (Instrumented Function) window.

SIF-1003 (Instrumented Function) E\@
SIF-1003 (Instrumented Function)
|Instrumenhed Function | Safety Requirement Spedification |C0mm0n Cause Failures |C|:|nv:urrent Safe States |
Operation Modes: NORMAL -
Abnormal States:
Y
Operation Mode Description: “ ||| " v]
Y
Required SIF Action: “ ||| " v]
Demand Rate(Source): Low Demand
Trip Mode: de-energize to trip
Min Process Variable: Max Process Variable:
Pre Alarm: Trip Point:
UoM:
) - Fs
Process Service Description: || ||| || v]
1fQ Functional Relationship Details: || ||| || :]
Startup And Restart Procedure: || Startup and restart procedures as specified by project requirements will be followed. [ :]
Normal Operation Mode: || SIF will be in Normal Operating mode when it's performing as per design. ||| || :]
Maintenance and Test Requirements: || Follow prescribed maintenance procedures at defined proof test interval. Contractor to ‘J” || :]
Reset Requirement: || Good engineering practice entails that trips will be reset by manual action. Trips cannot ‘:||| || :ﬂ
Survival Requirement: || The ability of devices to survive a major acddent event like a fire or an earthquake, ‘:||| " :%
Operator Interface Requirement: “ The Operator Interface shall be required to perform all spedfications mentioned in the ‘}H || ‘%
- e -
ok |
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About SIF Common Cause Failure Records

SIF Common Cause Failure records store details about a failure or a condition within a
plant that can affect the operation of multiple instrumented functions. Throughout this
documentation, we refer to these items as common cause failures. SIF Common Cause
Failure records must be linked to at least two Instrumented Function records. In other
words, for every SIF Common Cause Failure record, there will be at least two Instru-
mented Function records that represent the instrumented functions that are affected by
the common cause failure defined in the SIF Common Cause Failure record.

For example, incorrect maintenance of sensors can affect multiple instrumented func-
tions. In this case, you would first create an SIF Common Cause Failure record to doc-
ument incorrect maintenance of sensors as a common cause failure and then link that
SIF Common Cause Failure record to the Instrumented Function records representing
the instrumented functions that would be affected by the incorrect sensor maintenance.

You can manage SIF Common Cause Failure records via the Common Cause Failures
tab on the <Record ID> (Instrumented Function) window for an Instrumented Function
record. Using the Common Cause Failures tab, you can specify the common cause fail-
ures that exist for the current instrumented function and other instrumented functions
that are defined in the Meridium APM database. More specifically, to define a common
cause failure, you will need to:

m Link SIF Common Cause Failure records to the current Instrumented Function
record.

m Link additional Instrumented Function records to those SIF Common Cause Fail-
ure records.

The following illustration shows the records that will exist for a given common cause fail-
ure scenario.

S5IF Common Cause
Failure

-~ E
-~

Instrumented Function Instrumented Function
{Current record) (Additional record)

When you are working with records in the SIF Common Cause Failure and Instrumented
Function families, it is helpful to refer to the SIS Management data model in which the
Instrumented Function family is the predecessor family.

The following image shows what the Common Cause Failures tab looks like on the
<Record ID> (Instrument Function) window.
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=N iR =T
SIF-1002 (Instrumented Function)

| Instrumented Function | safety Requirement Specification | Common Cause Failures |concurrent safe States |

Common Cause Failures

| |cerm | cCF Description | ccF Mitigation |

Create New | | Add Existing | | Remave |

Related Instrumented Functions

| Add Existing |
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Aspects of the Common Cause Failures Tab

The Common Cause Failures tab on the <Record ID> (Instrumented Function)window
contains the following sections:

« Common Cause Failures: Contains a grid that displays the SIF Common Cause Fail-
ure records that are linked to the current Instrumented Function record and the
additional Instrumented Function records that appear in the Related Instru-
mented Function grid. Each row in the Common Cause Failures grid represents
one SIF Common Cause Failure record. For each SIF Common Cause Failure
record, the following values that are stored in the corresponding SIF Common
Cause Failure record are displayed:

m CCF ID: An ID for the common cause failure. This value appears as a hyper-
link, which you can click to view the contents of the corresponding SIF Com-
mon Cause Failure record in a new window.

m CCF Description: A description of the common cause failure.

m CCF Mitigation: A description of the way(s) in which you can mitigate the
occurrence of the effect of the common cause failure.

Below the grid, the following buttons appear:

m Create New: Displays a new SIF Common Cause Failure record in a new win-
dow, where you can define a common cause failure and automatically link
the SIF Common Cause Failure record to the current Instrumented Function
record. After you create an SIF Common Cause Failure record, a new row will
appear in the Related Instrumented Functions grid to represent the current
Instrumented Function, and a message will appear in that section, indicating
that you must link at least one more Instrumented Function record to the
SIF Common Cause Failure record.

m Add Existing: Displays the Find Items window, where you can search for an
existing SIF Common Cause Failure record and link it to the current Instru-
mented Function record. After you link an existing SIF Common Cause Fail-
ure record to the Instrumented Function record, a new row will appear in
the Related Instrumented Functions grid to represent the current Instru-
mented Function record, and a message will appear in that section, indic-
ating that you must link at least one more Instrumented Function record to
the SIF Common Cause Failure record.

m Remove: After displaying a confirmation message, deletes the link between
the SIF Common Cause Failure record and the current Instrumented Func-
tion record. If the SIF Common Cause Failure record is linked to an Instru-
mented Function record other than the current one, that link will not be
removed. This button is disabled until at least one SIF Common Cause Fail-
ure record appears in the grid.

. Related Instrumented Functions: Contains a grid that displays Instrumented Func-
tion records, if at least one SIF Common Cause Failure record appears in the Com-
mon Cause Failures grid. Specifically, the rows in the Related Instrumented
Functions grid contain the:
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m Current Instrumented Function record. This record always appears in the
first row.

m Additional Instrumented Function records that are linked to the SIF Com-
mon Cause Failure record that is selected in the Common Cause Failures
grid.

Below the grid, the Add Existing button appears, which displays the Find ltems
window, where you can search for an existing Instrumented Function record that
you want to link to the selected SIF Common Cause Failure record.

The following image shows what the Common Cause Failures tab looks like when ONE
SIF Common Cause Failure record is linked to the current Instrumented Function record
and two additional Instrumented Function records.

[

SIF-1002 (Instrumented Function) o= | =]
SIF-1002 (Instrumented Function)
|Instrumented Function |Safety Requirement Spedfication | Common Cause Failures |Concurrent Safe States |
Common Cause Failures
|| CCFID | CCF Description | CCF Mitigation |
ILéCommon Cause Failure 1 Power overload Provide redundant power supplies, derived ...
| Create New | | Add Existing | | Remove |
Related Instrumented Functions
| | Function ID | Description | Selected SIL Level |
d SIF-1002 Low Gas Pressure Shutdown 2
| | SIF-1008 Proof of Mo Flame Condition Prior to Startup
| | SIF-1009 Low Oxygen Level Shutdown 2
| Add Existing |
| oK |
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Creating New Common Cause Failure Records

When you create a new SIF Common Cause Failure record, it will be linked automatically
to the Instrumented Function record with which you are currently working.

To create a new SIF Common Cause Failure record:

1. Open the Instrumented Function record to which you want to link a new SIF Com-
mon Cause Failure record.

2. Click the Common Cause Failures tab.

The Common Cause Failures tab appears.

SIF-1002 (Instrumented Function) =0 ol ==

SIF-1002 (Instrumented Function)

|Instrumer1ted Function |Saﬁ.=.1:y Reguirement Spedfication | Common Cause Failures |Concurrer1t Safe States |

Common Cause Failures

[ | CCFID | CCF Description | CCF Mitigation |

Create New | | Add Existing | | Remove

Related Instrumented Functions

3. In the Common Cause Failures section, click the Create New button.

A new SIF Common Cause Failures record appears in a new window.
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<ermpty= (new SIF Common Cause Failure) =]
<empty> (new SIF Common Cause Failure)
Datasheet D

.

CCF Mitigation:

| oK || Cancel |

A

4. Provide values in the fields as desired. All the fields are required.
5. Click OK.

The SIF Common Cause Failures record closes, and the following rows are added
to the Common Cause Failures tab:

« Onerow in the Common Cause Failures section that represents the SIF Common
Cause Failure record.

« Onerow in the Related Instrumented Functions section that represents the cur-
rent Instrumented Function record.

In addition, a message appears, indicating that you must link at least one more
Instrumented Function record to the SIF Common Cause Failure record. The fol-
lowing image shows an example of how the Common Cause Failures tab appears
after you create a new SIF Common Cause Failure record.
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SIF-1002 {(Instrumented Function) EIE

SIF-1002 (Instrumented Function)

|Instrumented Function |Safety Requirement Specification | Common Cause Failures |Concurrent Safe States |

Carmmon Cause Failures

| | CCRID | CCF Description | CCF Mitigation
Mitigation description For this CCF

m Mew CCF CICF Description

Create New I | Add Existing | | Remove

Related Instrumented Functions

o muzt add at least one additional [hetrumented Function recard.

| | Function I | Descripkion | Selected SIL Level

m SIF-1002 Low Gas Pressure Shutdown 2

| Aidld Existing |

6. Link the additional Instrumented Function record(s) to the SIF Common Cause Fail-
ure record.

7. Click OK.

The Instrumented Function record closes, and your changes are saved.
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Linking Existing SIF Common Cause Failure Records
to Instrumented Function Records

To link an existing SIF Common Cause Failure record to an Instrumented Function
record:

1. Open the Instrumented Function record to which you want to link an existing SIF
Common Cause Failure record.

2. Click the Common Cause Failures tab.

The Common Cause Failures tab appears.
SIF-1002 (Instrumented Function) [ & |

SIF-1002 (Instrumented Function)

|Instrumer1ted Function |Saﬁ.=.1:y Reguirement Spedfication | Common Cause Failures |Concurrer1t Safe States |

Common Cause Failures

CCFID | CCF Description | CCF Mitigation |

Create New | | Add Existing | |

Related Instrumented Functions

3. In the Common Cause Failures section, click the Add Existing button.

The Find Items window appears.
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4. Perform a search for the desired SIF Common Cause Failure record.

5.

In the search results, select the row containing the SIF Common Cause Failure
record that you want to link to the current Instrumented Function record, and
then click the Open button.

The Find Items window closes, and the following rows are added to the Common
Cause Failures tab:

One row in the Common Cause Failures section that represents the SIF Common
Cause Failure record that you selected.

One row in the Related Instrumented Functions section that represents the cur-
rent Instrumented Function record.

In addition, a message appears, indicating that you must link at least one more
Instrumented Function record to the SIF Common Cause Failure record. The fol-
lowing image shows an example of how the Common Cause Failures tab appears
after you link an existing SIF Common Cause Failure record to an Instrumented
Function record.

SIF-1003 (Instrumented Function) E’

SIF-1003 (Instrumented Function)

|Instrumented Function |Safety Requirement Specification | Comman Cause Failures |Cnncurrent Safe States |

Commaon Cause Failures

CCFID CCF Description (CIZF Mikigation |
|L| Common Cause Failure 1 Power overload Provide redundant power supplies, derived ...
Create Mew | | Add Existing | | Remove

Related Instrumented Functions

ou must add at least one additional Instrumented Function record.

Function ID Descripkion Selected SIL Level

» [SIF-1003 Lass of Flarnme Detection 2
L ¢ :

| Add Existing |
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6. Link the additional Instrumented Function record(s) to the SIF Common Cause Fail-
ure record.

7. Click OK.

The Instrumented Function record closes, and your changes are saved.
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Linking Additional Instrumented Function Records
to an SIF Common Cause Failure Record

The following instructions assume that you are viewing the Common Cause Failures tab

in an Instrumented Function record that is linked to at least one SIF Common Cause Fail-
ure record.

To link an additional Instrumented Function record to an SIF Common Cause Failure
record:

1. In the Common Cause Failures section, select the row containing the SIF Common

Cause Failure record that you want to link to an additional Instrumented Function
record.

SIF-1003 (Instrumented Function) E’

SIF-1003 (Instrumented Function)

|Instrumented Function |Safety Requirement Specification | Comman Cause Failures |Cnncurrent Safe States |

Commen Cause Failures

CCFID CCF Description CIZF Mitigation

¥ | Common Cause Failure 1 Power overload Provide redundant pover supplies, derived ...
| S—

Creake Mew | | Add Existing | | Remove

Related Instrumented Functions

Wou st add at least one additional Instrumented Function record.

Function ID Description Selected SIL Level

¥ SIF-1003 Loss of Flame Detection el
(I

| Add Existing |

| oK |

2. In the Related Instrumented Functions section, click the Add Existing button.

The Find Items window appears.
3. Perform a search for the desired Instrumented Function record.

4. In the search results, select the row containing the Instrumented Function record
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that you want to link to the SIF Common Cause Failure record, and then click the
Open button.

The Find Items window closes, and the Instrumented Function record appears in a
new row in the Related Instrumented Functions grid.

SIF-1003 (Instrumented Function) E’

SIF-1003 (Instrumented Function)

|Instrumented Funckion |SaFety Requirement Specification | Comman Cause Failures |C0ncurrent Safe Skates |

Commen Cause Failures

[ | CCFID | (2CF Description | (2CF Mitigation [
i Common Cause Failure 1 Power overload Provide redundant power supplies, derived ...
Create Mew | | Add Existing | | Remove

Related Instrumented Functions

| | Function ID | Descripkion | Selected SIL Lewel [
L SIF-1003 Loss of Flame Detection 2.
IL‘?SIF—IDM High Boiler Pressure Shubdovn 1
| Add Existing |
| oK |
5. ClickOK.

The Instrumented Function record closes, and your changes are saved. Note that if
you view the Common Cause Failures tab in the Instrumented Function record
that you just added, the SIF Common Cause Failure record will be displayed in the
Common Cause Failures grid.
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Removing SIF Common Cause Failure Records from
an Instrumented Function Record

The following instructions provide details on removing an SIF Common Cause Failure
record from an Instrumented Function record. When you do so, you are deleting the
link between the SIF Common Cause Failure record and the Instrumented Function
record.

These instructions assume that you are viewing the Common Cause Failures tab on the
<Record ID> (Instrumented Function) window for an Instrumented Function record that
is linked to at least one SIF Common Cause Failure record.

To remove an SIF Common Cause Failure record from an Instrumented Function
record:

1. In the Common Cause Failures section, select the row containing the SIF Common
Cause Failure record that you want to remove.

2. Click the Remove button.

A confirmation message appears, asking if you really want to remove the SIF Com-
mon Cause Failure record from the Instrumented Function record.

3. Click the Yes button.

The link between the SIF Common Cause Failure record and the Instrumented
Function record is deleted, and the rows in the sections are updated in the fol-
lowing ways:

« The SIF Common Cause Failure record is removed from the Common Cause Fail-
ures grid.

« The Instrumented Function record(s) that appeared in the Related Instrumented
Functions section are removed from the grid.

4. Click OK.

Your changes are saved, and the Instrumented Function record closes.
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About Concurrent Safe State Hazards and Instru-
mented Function Records

When you define an Instrumented Function record, you will define the safe state to the
instrumented function is responsible for taking the process in the event that the process
is in an unsafe state. In other words, if a given process is approaching an unsafe con-
dition, the instrumented function that monitors that process will take the process to a
condition that is specified as the safe for that process. For example, if the temperature
reaches an unsafe level, the cooling system will be triggered to bring down the tem-
perature to a safe state.

In some cases, if a given process is in its associated safe state at the same time as a dif-
ferent process, while the individual processes are in a safe state, the combination of
these conditions could trigger a hazardous event. For example, assume that to reach a
safe state in a Flare system, the steam valve needs to vent. Now assume that two steam
valves need to vent at the same time. In this case, the Flare system can become over-
loaded due to both processes reaching their safe states concurrently.

In Meridium APM, the combinations of safe states that can lead to hazardous events are
referred to as concurrent safe state hazards. You can document the concurrent safe
state hazards that exist for instrumented functions via the Instrumented Function
record representing that instrumented function. In other words, for each instrumented
function that participates in a potentially hazardous relationship, you will need to define
the concurrent safe state hazard(s) for that instrumented function.

The Concurrent Safe States tab in the <Record ID> (Instrumented Function) window
allows you manage all the concurrent safe state hazards that exist for an instrumented
function. To define concurrent safe state hazards for an instrumented function, you will
need to:

o Link the Instrumented Function record to the other Instrumented Function record
representing the instrumented function whose concurrent safe state can cause a
hazard. Instrumented Function records can be linked to one or more other Instru-
mented Function records through the Has Hazardous Event relationship.

« Describe the hazardous event that can occur when the safe state conditions occur
concurrently. Because some instrumented functions can participate in multiple
concurrent safe state scenarios, in each Instrumented Function record, you will
need to describe the hazardous events that are associated with that instrumented
function. In other words, describing the hazardous event in one Instrumented
Function record will not automatically populate the linked Instrumented Function
record with the same description. You will need to open the linked Instrumented
Function record and enter the description of the concurrent safe state hazard.

The following image illustrates the records that participate in a concurrent safe state
scenario in which the combination of three concurrent safe states can lead to a haz-
ardous event.
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Instrumented Function
{Predecessar record)

- e
- S
- e
- i
Instrumented Function Instrumented Function
(Successor record) [Successor recard)

Notice that the Instrumented Function record to which you link other Instrumented
Function records is the predecessor in the relationship. When you are working with
Instrumented Function records, it is helpful to refer to the SIS Management data model

image in which the Instrumented Function family is the predecessor family.

The following image shows what the Concurrent Safe States tab looks like in the
<Record ID> (Instrumented Function) window.
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PIF-1001 (Instrumented Function) =N <

PIF-1001 (Instrumented Function)

|Instrurner|ted Function ISaFety Requirement Specification ICnmmun Cause Failuresl Concurrent Safe States I

[1Hazard for Concurrent Safe States?

| | Function ID | Description | Safe States

Add Existing | | Remove

Potential Concurrent S
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Aspects of the Concurrent Safe States Tab in Instru-
mented Function Records

The Concurrent Safe States tab in the <Record ID> (Instrumented Function) window
contains the Hazard for Concurrent Safe States? check box, which indicates whether the
instrumented function represented by the current Instrumented Function record is asso-
ciated with any hazards that result from safe states that occur simultaneously. When the
Hazard for Concurrent Safe States? check box is:

« Selected, the remaining options on the Concurrent Safe States tab are enabled,
and a message appears indicating that you must link at least one Instrumented
Function record to the current Instrumented Function record. The additional
Instrumented Function record represents the instrumented function whose safe
state can lead to a hazardous event if it occurs simultaneously with the safe state
for the current instrumented function. After you link at least one Instrumented
Function record to the current Instrumented Function record, the message is hid-
den.

« Cleared, the remaining options on the Concurrent Safe States tab are disabled.
This indicates that the instrumented function represented by the current Instru-
mented Function record is not associated with any concurrent safe state hazards.

After at least one Instrumented Function record is linked to the current Instrumented
Function record, the Hazard for Concurrent Safe States? check box is disabled.

In addition, you can clear this check box only if the Individual Safe State Detail grid is
empty (i.e., there are no concurrent safe state hazards associated with the instrumented
function).

Below the Hazard for Concurrent Safe States? check box, the following sections appear:

« Individual Safe State Detail: Contains a grid that displays the list of Instrumented
Function records that are linked to the current Instrumented Function record.
Each row in the grid represents one instrumented function whose safe state can
lead to a hazardous event if it occurs simultaneously with the safe state of the cur-
rent instrumented function. The following information is displayed for each Instru-
mented Function record that appears in the grid:

m Function ID: The ID for the instrumented function that is stored in the IF ID
field in the corresponding Instrumented Function record. This value appears
as a hyperlink, which you can click to view the contents of the corresponding
Instrumented Function record.

m Description: The description of the instrumented function that is stored in
the IF Description field in the corresponding Instrumented Function record.

m Safe States: The description of the safe state that is associated with the
instrumented function, which is stored in the Safe State Description field in
the corresponding Instrumented Function record.

Below the grid, the following buttons appear:
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» Add Existing: Displays the Find Items window, which you can use to search
for an existing Instrumented Function record and link it to the current Instru-
mented Function record. After you link an Instrumented Function record to
the current Instrumented Function record, a new row will appear in the Indi-
vidual Safe State Detail grid to represent that instrumented function.

= Remove: After displaying a confirmation message, deletes the link between
the selected Instrumented Function record and the current Instrumented
Function record and removes the instrumented function from the grid. This
button is disabled until at least one Instrumented Function record appears
in the Individual Safe State Detail grid.

« Potential Concurrent Safe State Hazard: Contains a field, which stores the descrip-
tion for the concurrent safe state hazards that are associated with the current
instrumented function. This field is required. If the current instrumented function
is associated with multiple concurrent safe state hazards, you should provide a
description in this field for each of these hazards.
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Defining Concurrent Safe State Hazards for Instru-
mented Functions

To define a concurrent safe state hazard for instrumented functions, you will need to:

m Link to one another the Instrumented Function records whose associated safe
states can cause a hazardous event when they occurs simultaneously.

m Describe in each of the Instrumented Function records the hazardous event that
can occur if the safe states associated with the instrumented functions occur sim-
ultaneously.

To define a concurrent safe state hazard for an instrumented function:;

1. Open the Instrumented Function record for which you want to define a concurrent
safe state.

2. Click the Concurrent Safe States tab.

The Concurrent Safe States tab appears.
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PIF-1001 (Instrumnented Function) =n =R ==

PIF-1001 (Instrumented Function)

|Instrumer1ted Function |Saﬁat5-' Reguirement Spedfication ICnmmun Cause Failures | Concurrent Safe States

[ ]Hazard for Concurrent Safe States?

Individual Safe State Detail

[ | Function ID | Description | Safe States

Add Existing | | Remove |

Potential Concurrent Safe State Hazard

3. Select the Hazard for Concurrent Safe States? check box.
The remaining options are enabled, and a message appears, indicating that you

must link at least one Instrumented Function record to the current Instrumented
Function record.
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PIF-1001 (Instrumented Function) = |- |

PIF-1001 (Instrumented Function)

|Instrumented Function |Safet5-' Reguirement Specification |Cummun Cause Failures | Concurrent Safe States

You must add at least one additional Instrumented Function record.

Hazard for Concurrent Safe States?

Individual Safe State Detail

| Function ID | Description | 5afe States |

Potential Concurrent Safe State Hazard

4. In the Individual Safe State Detail section, click the Add Existing button.

The Find Items window appears, and the Search In text box contains Instru-
mented Function by default.

5. Perform a search for the desired Instrumented Function record.

6. In the search results, select the rows containing the Instrumented Function
records that you want to link to the current Instrumented Function record, and
then click the Open button. Keep in mind the records you select should represent
the instrumented functions whose safe states can lead to a hazardous event if
they occur concurrently with the safe state of the current instrumented function.

The Find Items window closes, and the Instrumented Function records that you
selected appears in the Individual Safe State Detail grid.
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PIF-1001 (Instrumented Function) = E=h ="

PIF-1001 (Instrumented Function)

|Ir15trumented Function |Saﬁat5-' Requirement Spedfication |Cummun Cause Failures | Concurrent Safe States

Individual

L | Function ID | Description | Safe States

ILF 1IM; diverse - SP 8 FEP -T4.1.3... | 5IF used to test Sensor Part Opti... | The safe state for this SIF is...

| Add Existing | | Remove |

7. In the Potential Concurrent Safe State Hazard section, enter a description of the
hazardous event that can occur if the safe states for the instrumented functions in
the Individual Safe State Detail section occur simultaneously with the safe state

for the current instrumented function.
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8.

PIF-1001 (Instrumented Function)

Fo -G Sa)

PIF-1001 (Instrumented Function)

|Ir15trumented Function |Saﬁat5-' Requirement Spedfication |Cummun Cause Failures | Concurrent Safe States

| Funiction ID

| Description

| Safe States

ILI 1IM; diverse - SP 8 FEP -T4.1.3... | 5IF used to test Sensor Part Opti... | The safe state for this SIF is...

Add Existing | | Remove |

Potential Concurrent 5afe 5

result can be an failed system.

If the safe state for 1IM; diverse- 5P & FEP occurs concurrently with safe state for PIF 1001, the Al

In the Individual Output States section, in the first row in the grid, click the hyper-

linked ID in the Function ID cell.

The corresponding Instrumented Function record appears in a new window.

Click the Concurrent Safe States tab.

The Concurrent Safe States tab appears. You can see that the Hazard for Con-
current Safe States? check box is selected automatically and the Individual Safe
State Detail grid contains the Instrumented Function record to which the current
record is linked (i.e., the record from which you accessed the current record).
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11IM; diverse - SP & FEP - T41.3, T5.1.2 (Instrumented Function) o] (e

|Instrumented Function |Saﬁat5-' Reguirement Spedfication |Cnmmun Cause Failures | Concurrent Safe States

[v]He=zrd for Concurent Safe S tates?
Individual Safe State Detail
| | Function ID | Description | safe States
ILI PIF-1001 High Gas Pressure Shutdown Shut off gas feed to boiler,
| Add Existing | | Remove |

Potential Concurrent 5

10. In the Concurrent Hazardous Event section, enter a description for the hazardous
event that can occur if the safe states associated with the instrumented occur sim-
ultaneously. This should be the same description that you entered in step 7.
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11.

12.

13.

11IM; diverse - SP & FEP - T4.1.3, T5.1.2 (Instrumented Function) = ===

[v]Hiezand for GonEirentoae States?

| | Function ID | Description | Safe States

i PIF-1001 High Gas Pressure Shutdown Shut off gas feed to boiler.

Add Existing ‘ | Remove

Potential Concurrent Safe State Hazard

If the safe state for 1 IM; diverse- SP & FEP occurs concurrently with safe state for PIF 1001, the result can A]
be an failed system. v]

Click OK.

Your changes are saved, and the Instrumented Function record closes, revealing
the previous Instrumented Function record.

Repeat steps 8 through 11 for each Instrumented Function record that appears in

the Individual Safe State Detail grid.
Click OK.

Your changes are saved, and the Instrumented Function record closes.
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Removing Instrumented Functions From the Con-
current Safe States Tab

When you remove an Instrumented Function from the Concurrent Safe States tab, you
are deleting the link between the Instrumented Function records.

To remove an instrumented function from the Concurrent Safe States tab:

1. Open the Instrumented Function record from which you want to remove a linked
Instrumented Function record.

2. Click the Concurrent Safe States tab.

The Concurrent Safe States tab appears.

PIF-1001 (Instrumented Function) = &[]

PIF-1001 (Instrumented Function)

|In5trumer1ted Function |SE'FE1.'5|' Requirement Specification |Cnmmun Cause Failures | Concurrent Safe States

Individual Safe State Detail

| Function ID | Description | Safe States |

|
|LF 1 IM; diverse - SP & FEP -T4.1.3... |SIF used to test Sensor Part Opti... | The safe state for this 5IF is...

Add Existing | | Remove |

Potential Concurrent Safe State Hazard

If the safe state for 1IM; diverse- SP & FEP occurs concurrently with safe state for PIF 1001, the ]
result can be an failed system. ]
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3.

In the Individual Safe State Detail section, select the row containing the instru-
mented function that you want to remove.

CEHint:You may want to update the text stored in theConcurrent Hazardous
Eventsection in the corresponding Instrumented Function record before you
remove it from the current record. To do so, click the hyperlinked value in
theFunction IDcell in that row.

Click the Remove button.

A confirmation message appears, asking if you really want to remove the selected
record.

Click the Yes button.

The link between the selected Instrumented Function record and the current
Instrumented Function record is deleted, and the instrumented function is
removed from the Individual Safe State Detail grid.

CEHint: You may want to update the text stored in the Concurrent Hazardous
Event section in the current record.

Click OK.

Your changes are saved, and the Instrumented Function record closes.
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Adding Existing Instrumented Function Records to
the SIL Analysis

When you add an existing Instrumented Function record to an SIL Analysis, you are auto-
matically linking that record to the SIL Analysis record for the current SIL Analysis.

To add an existing Instrumented Function record to the SIL Analysis:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions section, below the grid, click the Add Existing Func-
tions button.

The Find Items window appears, where you can search for an existing Instru-
mented Function record.

# Find Items
meridium % Simple Search
R
ear-:h Type £ = ] Find Mow |
Ep— . =
7 Advanced search [] Match Case? | NewSeach |
| Do | | Cancel

3. If desired, in the Look For text box, type the desired search criteria, and click the
Find Now button.

The search results appear and contain only the Instrumented Function records
that are not currently linked to an SIL Analysis.
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4. In the search results, select the row containing the record that you want to add to
the analysis.

5. Click the Open button.

The Find Itemswindow closes, and the selected record is linked to the SIL Analysis
record for the current SIL Analysis and appears in the Instrumented Functions

grid.
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Copying Existing Instrumented Function Records

When you copy an existing Instrumented Function record, you are creating a new Instru-
mented Function record that is populated with the values from the record that was
copied and automatically linking it to the SIL Analysis record for the current SIL Analysis.
The values in all the fields from a selected record will be copied to the new records with
the exception of the following fields:

« IFID

« Hazards Analysis Date

« Hazards Analysis Reference

« Hazards Analysis Reference Key

To copy an Instrumented Function record:

1. Access the Instrumented Functions page.

2. In the Instrumented Functions section, select the row containing the Instrumented
Function record that you want to copy.

3. Below the Instrumented Functions grid, click the Copy Function button.

A new Instrumented Function record appears that is populated with information
from the source record.

4. Inthe IF ID field, type the ID for the instrumented function.
5. Modify the values in the remaining fields as desired.
6. Click OK.

The record is saved and appears in the Instrumented Functions section.
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Modifying Existing Instrumented Function Records

To modify an existing Instrumented Function record:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions grid, locate the row containing the Instrumented
Function record whose contents you want to modify.

The Instrumented Function record appears in a new window.

SIF-1002 (Instrumented Function) EI @

SIF-1002 (Instrumented Function)

Instrumented Function |Safety Requirement Spedfication |Comm0n Cause Failures |Cu:|ncurrent Safe States |

IF ID: 5IF-1002 Function Type: Safety -1|&

IF Description: Low Gas Pressure Shutdown

Site ID: Roanoke, VA Unit ID:

SIS ID: Plant Utilities -

Functional Location ID: MRD r Meridium International Production Company El I

Equipment ID: A0001-017 ~ 00000000000 1008994 MIXER. - TAMK 824 ~ Mixer ROT MIX MIX El

Hazards Analysis Reference: BOODT-008 Steam Boiler Analysis El

SIL Assessment Method: Risk Matrix - Internal | SIL Mode: Low Demand -

Hazards Analysis Date: 2/17/2011 7:13:17 AM

Initiating Event: Loss of Air Flow

Initiating Event Description: Failed Blower

Freguency of Initiating Event (per yr): 0.3

Hazardous Event: 1
v_

OK

3. Modify the record as desired.
4. Click OK.

The record closes, and your changes are saved.
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About Assessing the SIL Level for Instrumented
Functions

Before the SIL Analysis team can make recommendations for actions that should be
taken to mitigate risk for a given safety instrumented system, the team must first assign
a numeric rating to each instrumented function within that safety instrumented system.
The safety integrity level (SIL) is a numeric value that represents an overall rating for the
instrumented function. This rating tells you to what degree the instrumented function is
meeting its requirements to mitigate risk. After you have assigned an SIL value to each
instrumented function within a safety instrumented system, the combination of these
values indicates overall safety integrity of the safety instrumented system to which the
instrumented functions belong.

You can use the following methods to assess the SIL value for an instrumented system:

« Risk Matrix: Lets you use the standard Meridium APM Risk Assessment interface
to select the risk rank values for specific categories of risk. Thehighest risk rank
value that you select in the Risk Matrix is used to determine the SIL value for that
instrumented function. You can use the baseline Risk Matrix or a custom Risk Mat-
rix.

. Layer of Protection Analysis (LOPA): Lets you evaluate on a granular level the risk
value associated with a given risk for the instrumented function to determine the
SIL value that is associated with each risk. The highest SIL value that is assigned to
a given risk is used to determine the SIL value of the instrumented function with
which those risks are associated.

« Hazards Analysis Risk Assessment: Lets you select an existing Risk Assessment
record that is associated with a Hazards Analysis record to which the Instru-
mented Function record is linked. The existing risk rank values will be used to
determine the SIL value for that instrumented function automatically.

You can use more than one risk assessment method to determine the SIL value for a
given instrumented function and then compare the results of the different methods. If
you use more than one risk assessment method, however, only one of the resulting SIL
values can exist in the Selected SIL Level field in the Instrumented Function record. To
indicate whether the SIL value will be determined by the Risk Matrix, LOPA, or Hazards
Analysis Risk Assessment method, you can select the corresponding value in the SIL
Assessment Method field in the Instrumented Function record. For example, if you
select the value Risk Matrix - Internal in the SIL Assessment Method field, the SIL value
determined by the Risk Matrix assessment method will appear in the Selected SIL Level
field.

In addition to the Select SIL Level field, SIL values are also displayed in the Selected SIL
Level column in the Instrumented Functions section on the Instrumented Functions
(IFs) page. After an SIL value exists for an instrumented function, the SIL Analysis team
can make recommendations for actions that should be taken to mitigate the risk asso-
ciated with that instrumented function, if necessary. They can do so using Risk Assess-
ment Recommendation records.
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For example, assume you have conducted a LOPA for the Instrumented Function record
IF - 1001, and the SIL value is 4. In this case, your SIL Analysis team might want to create

a Risk Assessment Recommendation record that contains a recommendation for adding
an additional layer of protection to that instrumented function.
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SIL Level and Required Probability of Failure

The required probability of failure is a number representing the probability that an
instrumented function will fail in a dangerous scenario. This value is represented as a
probability value (e.g., .001) and is an indicator of whether the instrumented function is
meeting its requirements to mitigate risk.

The required probability of failure is defined in the Required Probability of Failure field
in the Instrumented Function record. The required probability of failure value is based
upon the following values stored in the Instrumented Function record:

« The SIL value, which is stored in the Selected SIL Level field. The higher the SIL
value for an instrumented function, the lower the probability that the instru-
mented function will fail.

« The method used to determine the SIL value, which is stored in the SIL Assess-
ment Method field (e.g., Risk Matrix).

« The demand rate, which is stored in the SIL Mode field and represents how fre-
quently the instrumented function will be needed to protect the safety instru-
mented system as a result of a failure (i.e., Low Demand, High Demand, or
Continuous).

Depending upon these values in other fields, this field is either disabled and populated
automatically or enabled so that you can type a value manually. The following sections
define how the required probability of failure is calculated for each demand rate.

High Demand and Continuous

In an Instrumented Function record, when the value in the SIL Mode field is High
Demand or Continuous demand, the Meridium APM system assumes that the demand
rate of the instrumented function more frequent than once per year. In these cases, the
failure rate is measured by the average probability of dangerous failures per hour (PFH).
The required probability of failure is defined by an industry standard that is associated
with the SIL. The following table contains the standard PFH values for each SIL.

Safety Integrity Level (SIL) Required Probability of Failure (PFH)
4 = 10°to _ 108
3 = 108to _ 107
2 = 107to _ 10
1 = 100to . 10°

If you use an internal Risk Matrix to determine the SIL value, the value in the Required
Probability of Failure field on the Instrumented Function datasheet will be populated
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automatically with the lowest (i.e., the most conservative) value as the targeted prob-
ability and disabled. For example, if the SIL is 2, the Required Probability of Failure field
will be populated automatically with 7E-07(i.e., 107).

If you use an internal Layer of Protection Analysis to determine the SIL value, the value
in the Required Probability of Failure field is disabled and populated automatically with
the difference between the values in the Mitigated Consequence Frequency field and the
Required Mitigated Consequence Frequency field in the LOPA record.

If you use an SIS Assessment Method other than an internal Layer of Protection Analysis
or Risk Matrix (e.g., LOPA - External), the Required Probability of Failure field will be
enabled, and you can type the probability value manually. In this case:

« If you modify the value in the Selected SIL Level field, the value in the Required
Probability of Failure field will be updated automatically to fall within the correct
range of values for that level.

« If you type a value that does not fall within the range defined in the table, an error
message will appear.

« If you type a value in the Required Probability of Failure field without first typing a
value in the Selected SIL Level field, an error message will appear.

Low Demand

In an Instrumented Function record, when the value in the SIL Mode field is Low
Demand, the Meridium APM system assumes that the demand rate of the instrumented
function is less frequent than once per year. In this case, the failure rate is measured by
the average probability of failure on demand (PFD Avg).

In these cases, a risk reduction factor can also be used to indicate the probability of fail-
ure for an instrumented function. The risk reduction factor is the inverse of the required
probability of failure, which is represented in years in cases of low demand. For
example, a required probability of failure value of .007 would equal a risk reduction
factor of 7,000, meaning that the instrumented function would fail during a dangerous
scenario about every 1,000 years.

The required probability of failure is defined by the industry standard that is associated
with each SIL. The following table contains the standard PFD Avg values for each SIL.

. Required Probability of Fail- Target Risk Reduction
Safety Integrity Level (SIL) ure (PFD Avg) Factor

4 = 10°to . 104 - 10,000 to . 100,000

3 = 104to . 103 - 1,000 to . 10,000

2 = 103to . 102 - 100 to . 1,000
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Safety Integrity Level (SIL) Required Probability of Fail- Target Risk Reduction

ure (PFD Avg) Factor

1 = 102to _ 10 .10to .10

If you use an internal Risk Matrix to determine the SIL value, the Required Probability of
Failure field on the Instrumented Function datasheet will be disabled and populated
automatically with the lowest (i.e., the most conservative) value as the targeted prob-
ability. For example, if the SIL is 3, the Required Probability of Failure field will be pop-
ulated automatically with 0.007 (i.e., 10-3). The value in the Risk Reduction Factor field is
the inverse of value in the Required Probability of Failure field, so for an SIL of 3, the
Risk Reduction field on the Instrumented Function datasheet will be disabled and pop-
ulated automatically with 7,000 (i.e., the inverse of 0.001). In other words, for an SIL
value of 3, the instrumented function should not fail more than once every 1,000 years.

If you use an internal Layer of Protection Analysis to determine the SIL value, the
Required Probability of Failure field is populated automatically in the same way as when
the demand rate is High Demand or Continuous. The value in the Risk Reduction Factor
field, however, is now populated automatically with the inverse of value in the Required
Probability of Failure field.

For an SIL Assessment Method other than an internal Risk Matrix or Layer of Protection
Analysis (e.g., LOPA - External), the Required Probability of Failure field and the Risk
Reduction field will be enabled, and you can type a value into those fields manually. The
same restrictions apply in this case as when the demand rate is High Demand or
Continuous but with the following additional logic:

« If you modify the value in the Required Probability of Failure field, the value in the
Risk Reduction Factor field will be populated automatically with the inverse of the
value in the Required Probability of Failure field.

« If you modify the value in the Risk Reduction field, the value in the Required Prob-
ability of Failure field will be populated automatically with the inverse of the value
in the Risk Reduction field.
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About Assessing SIL Values Via the Risk Matrix

When you assess a SIL value for an instrumented function via the Risk Matrix, you will
use the Risk Assessment interface to create a Risk Assessment record and link it to the
Instrumented Function record representing that instrumented function.

Specifically, you will use the Risk Matrix on the Risk Assessment interface to select a risk
rank value for each risk category that is defined in that Risk Matrix. After you select risk
rank values in the Risk Matrix, the sum of the unmitigated risk rank values that you
selected (i.e., the overall unmitigated risk rank) is used to determine the SIL value for
that instrumented function. This value is stored in the Unmitigated Risk Ranktext box
above Risk Matrix on the Risk Assessment Interface.

SIL values are stored in the SIL Level field in SIL Threshold records. SIL Threshold
records also store numeric ranges, which correspond to risk rank values that appear in
the Risk Matrix. The Meridium APM baseline database contains SIL Threshold records
that you can use for this purpose. The overall unmitigated risk rank value will be com-
pared to the ranges that are defined in the SIL Threshold records. The SIL value that cor-
responds to the range in which the overall unmitigated risk rank value falls is assigned
to the instrumented function.

For example, assume that the following SIL Threshold record exists, where the numeric
range is 100 - 1000 with a corresponding SIL value of 2.

2 =100 -1000 {SIL Threshold)

Datasheet SIL Threshaolds |E| a8 H Ei‘ x ] iz &)
Lewvel l

. Yaluels)

b | SIL Level 2

—

Lower Boundary 100

—_

Upper Boundary 1000

Mitigated Risk Fackor

In this case, if the overall unmitigated risk rank value is 500, a SIL value of 2would
appear in the Selected SIL Level field in the Instrumented Function record.
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Accessing the Risk Assessment Interface

The following instructions provide details on accessing the Risk Assessment interface to
select risk rank values. When you select risk rank values via the Risk Assessment inter-
face, you are creating a Risk Assessment record and linking it to the selected Instru-
mented Function record.

To access the Risk Assessment interface:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions section, select the row containing the instrumented
function whose risk rank values you want to assess.

3. On the Assessment Tasks menu, click the Risk Matrix link.
The Risk Analysis dialog box appears, displaying the Risk Assessment interface.

At this point, you can follow the standard procedure for assessing risk via the Risk
Matrix, and then click the Save button.

The Risk Assessment record will be linked to the selected Instrumented Function
record, and the SIL Level value will be calculated automatically and displayed in
the Selected SIL Level cell in the currently selected row.
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About Assessing SIL Values via a Hazards Analysis
Risk Assessment

If you have already performed risk assessments for a Hazards Analysis via the Hazards
Analysis module, you can use one of those risk assessments to assess the SIL value for
an instrumented function. Before you can use a risk assessment from a Hazards Ana-
lysis, you must:

1. Link the Instrumented Function record to the Hazards Analysis record that is asso-
ciated with the risk assessment that you want to use.

2. In the SIL Assessment Method field in the Instrumented Function record, select
PHA-Internal.

After you have completed these steps, on the Assessment Tasks menu, you can click the
Risk Matrix link to select which Risk Assessment record you want to use and then view
its details on the PHA Risk Assessment window.
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About Mapping Values from a Hazards Analysis

When you assess the SIL value for an instrumented function using a Hazards Analysis
Risk Assessment, you will select a Risk Assessment record that has been previously
defined for a Hazards Analysis and use it to assess risk for that instrumented function.

The risk rank values and Risk Matrix that have been defined for that risk assessment are
mapped to corresponding fields on the PHA Risk Assessment window. The risk rank val-
ues on the PHA Risk Assessment window are used to determine the SIL value in the
same way risk rank values from the standard Risk Assessment interface are used to
determine the SIL value, with the following exceptions:

« The risk rank values on the PHA Risk Assessment window are already defined and
cannot be modified.

« The overall unmitigated risk rank value is not always used to determine the SIL
value. The Meridium APM system determines which risk rank values to use based
upon the following criteria:

m [f the risk from the Hazards Analysis has not been mitigated, the sum of the
unmitigated risk rank values is used to calculate the SIL value in the same
way as the values are calculated using the standard Risk Assessment inter-
face.

m If the risk from the Hazards Analysis has been mitigated, then the sum of
the mitigated risk rank values from the risk assessment (i.e., the overall mit-
igated risk rank) is compared to values in SIL Threshold records to determ-
ine the SIL value. The overall mitigated risk rank value is displayed in the
Mitigated Risk Rank text box above the Risk Matrix on the PHA Risk Assess-
ment window.

In addition, after you select a Risk Assessment record from a Hazards Analysis, certain
values that are stored in fields in Hazards Analysis Cause and Hazards Analysis Con-
sequence records from that Hazard Analysis are copied to corresponding fields in the
Instrumented Function record. The following table lists the families and fields in the Haz-
ards Analysis module that store these values and the field in the Instrumented Function
record to which they are mapped.

Hazard Analysis Family Hazard Analysis Field Instrumented Function Field
Hazard Analysis Cause Cause Type Initiating Event

Hazard Analysis Cause Cause Description Initiating Event Description
Hazard Analysis Cause Cause Frequency (per year) Frequency of Initiating

Event (per yr)

Hazard Analysis Con- Consequence Type Hazardous Event
sequence

Hazard Analysis Con- Consequence Description  Consequence Description
sequence
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Selecting a Risk Assessment Record from a Hazards
Analysis

To use risk ranks that were defined in a Risk Assessment record in a Hazards Analysis,
you must access the PHA Risk Assessment window instead of the standard Risk Assess-
ment interface.The following instructions assume that the Instrumented Function
record for which you are assessing risk is linked to a Hazards Analysis record and con-
tains the valuePHA - Internal in its SIL Assessment Method field.

To select an existing Risk Assessment record from a Hazards Analysis:

1. On the Instrumented Functions page, select the Instrumented Function record for
which you want to define risk ranks using an existing Risk Assessment record
from a Hazards Analysis.

2. On the Assessment Tasks menu, click the Risk Matrix link.

The Search Tool appears. The Search In list is populated automatically with the
Risk Assessment family, the Linked To list is populated automatically with the Haz-
ards Analysis Consequence family, and the Through list is disabled and populated
automatically with the Has Risk family.
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~ Find Items
- " - =
. g
meridium % Advanced Search
Search Type
) h In: Risk A - | Find Now |
‘J Simple search Linked To: Hazards Analysis Consequence -
E:
== Advanced search Through: |Has Risk - | _w
Define Conditions: | Fig|g v Condition Value
| | |
[ Match Case? Add Conditian |
Search Conditions:
| Remowe Condition
Match: %) All conditions {7 Any condition
Open | | Cancel

3. Click the Find Now button.

The search results display all the Risk Assessment records that are linked to a Haz-
ards Analysis Consequence record though the Has Risk relationship family.

Note: Only Risk Assessment records that are associated with the Hazards Ana-
lysis record to which the selected Instrumented Function record is linked will
appear in the search results.

4. Select the row containing the Risk Assessment record whose risk rank values you
want to use, and then click theOpen button.

The PHA Risk Assessment window appears, displaying the read-only risk assess-
ment from the Hazards Analysis. In the Instrumented Function record, the values
in the following fields are calculated and populated automatically according to the
risk rank values stored in the Risk Assessment record:

« Selected SIL Level
« Required Probability of Failure
« Risk Reduction Factor (RRF)
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5. Click the |ggas| button to close the PHA Risk Assessment window.
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Aspects of the PHA Risk Assessment Window

The PHA Risk Assessment window functions the same as the standard Risk Assessment
interface, with some exceptions:

The Risk Matrix and risk rank values are populated automatically with the cor-
responding values from the Risk Assessment record that is associated with the
Hazards Analysis.

The Risk Matrix is disabled, and you cannot make changes to the risk rank values.
If you want to make changes to the risk rank values, you will need to do so from
the source Hazards Analysis, and then select the Risk Assessment record again via
the SIS Management module.

If the Risk Assessment record is linked to a Hazards Analysis Safeguard record that
is also an Independent Protection Layer (IPL), the PHA Risk Assessment window
will contain the IPL Information section. Otherwise, this section is hidden.

The following values are populated automatically from a Risk Assessment record
from a Hazards Analysis:

m Unmitigated Risk Rank
m Mitigated Risk Rank
m Risk Matrix

If you select a Risk Assessment record from a Hazards Analysis that includes safe-
guards that are independent protection layers (IPLs), the PHA Risk Assessment
window contains an additional sections: IPL Information.

The following items appear on the PHA Risk Assessment window:

Unmitigated Risk Rank text box: Displays the unmitigated risk rank value stored in
the Risk Assessment record that is linked to the Hazards Analysis record. This text
box is disabled.

Mitigated Risk Rank text box: Displays the mitigated risk rank value stored in the
Risk Assessment record that is linked to the Hazards Analysis record. This text box
is disabled.

Risk Matrix: Displays the Risk Matrix from the Risk Assessment record for the Haz-
ards Analysis as read-only.

PIF Information section: Displays values from the Instrumented Function record
for which you are assessing risk. All the fields in this section are disabled and pop-
ulated automatically with existing values from the corresponding fields in the
Instrumented Function record with the following exceptions:

m The value in the SIL Level text box is calculated automatically based on the
unmitigated and mitigated risk rank values when you open the PHA Risk
Assessment window for the first time and then gets copied to the Selected
SIL Level field in the Instrumented Function record. After the value is cal-
culated initially, it will be stored in the Instrumented Function record.

= The Initiating Event text box, Hazardous Description text box, and
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Consequence Description text box are populated automatically with values
that are stored in fields in Hazards Analysis Cause and Hazards Analysis Con-
sequence records from the Hazard Analysis.

« IPL Information section: Displays values that are stored in the Independent Pro-
tection Layer records and Hazards Analysis Safeguard records that are used to
determine the mitigated risk rank in the Hazards Analysis. This section appears on
the PHA Risk Assessment window only if the source Hazards Analysis includes
Hazards Analysis Safeguard records that are IPLs. Otherwise, this section is hid-
den. The IPL Information section contains the following items:

IPL List: Displays the list of Hazards Analysis Safeguard records that are clas-
sified as IPLs and linked to the Hazards Analysis Consequence record. You
can select one of these records in the list to view its mitigated risk details in
the Risk grid.

Safeguard ID: This cell is disabled and populated automatically with the
value that is stored in the Safeguard ID field in the Hazards Analysis Safe-
guard record.

Equipment ID: This cell is disabled and populated automatically with the
value that is stored in the Equipment ID field in the Equipment record to
which the Hazards Analysis Safeguard record is linked.

IF ID: This cell is disabled and populated automatically with the value that is
stored in the IF ID field in the Hazards Analysis Safeguard record.

Safeguard Type: This cell is disabled and populated automatically with the
value that is stored in the Safeguard Type field in the Hazards Analysis Safe-
guard record.

Safeguard Description: This cell is disabled and populated automatically
with the value that is stored in the Safeguard Description field in the Haz-
ards Analysis Safeguard record.

Risk grid: Displays in grid format the mitigated and unmitigated risk ranks
for each Risk Matrix category (e.g., environment) and the overall unmitigated
and mitigated risk ranks associated with the IPL that is selected in the IPL
List.

IPL Credits: This value is disabled and populated automatically with the
value that is stored in the IPL Credits field in the Independent Protection
Layer record that is linked to the Hazards Analysis Safeguard record that is
selected in the IPL List. This number represents the amount by which the
risk is reduced because of that IPL.

IPL Type: This value is disabled and populated automatically with the value
that is stored in the IPL Type field in the Independent Protection Layer
record that is linked to the Hazards Analysis Safeguard record that is selec-
ted in the IPL List. This cell can contain one of the following values:

o Consequence Reducing IPLs: Reduce the severity of the failure (e.g.,
fatality to injury).
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o Frequency Reducing IPLs: Reduce how often the failures occur (e.g.,
every 100 years to every 1,000 years).
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What is a Layer of Protection Analysis (LOPA)?

A Layer of Protection Analysis (LOPA) is type of risk assessment, which lets you determ-
ine the SIL value that is associated with the protective instruments that exist to mitigate
the same risks for which the instrumented function exists. When you use an LOPA to
assess the SIL value for an instrumented function, you examine the granular portions of
the a scenario and assess the risk associated with each portion, and then those indi-
vidual risk values are used to calculate the SIL value for the instrumented function.

You can conduct one LOPA per risk that is associated with an instrumented function.
After you have conducted a LOPA for all the desired risks, the highest SIL value will be
used to calculate the SIL for that instrumented function.

A LOPA consists of one LOPA record and all the records that are linked to that record.
For more details on how the LOPA family participates in the SIS Management data
model, see the illustration of the data model where the Instrumented Function family is
the predecessor.

When you conduct an LOPA, you will complete the following steps:
1. Create one LOPA record to define the risk that you are assessing.

2. Create one Independent Layer of Protection record per independent layer of pro-
tection that exists to mitigate the risk defined in the LOPA record.

3. Create one Consequence Modifier record per consequence modifier that is asso-
ciated with the risk defined in the LOPA record.

After you complete these steps, the SIL value will be calculated automatically based on
the probability values defined in the Independent Layer of Protection records and Con-
sequence Modifier records.
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Navigation Menu

Mavigation

= LOPA Definition
Madifiers

Return ko Functions

The Navigation menu appears on the following pages when you are working with a
LOPA:

« LOPA Definition
« Consequence Modifiers

In addition to these pages, the Navigation menu provides to the Instrumented Func-
tions (IFs) page. A green arrow to the left of an option indicates the page that you are
currently viewing. The Navigation menu contains the following links:

« LOPA Definition: Displays the LOPA Definition page, where you can manage LOPA
records and Independent Layers of Protection records.

. Modifiers: Displays the Consequence Modifiers page, where you can manage Con-
sequence Modifier records.

« Return to Functions: Displays the Instrumented Functions (IFs) page, where you
can manage Instrumented Function records.
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Common Tasks

Common Tasks

7 Send To =
Reports ==
€ Help

The Common Tasks menu appears on the following pages when you are working with a
LOPA:

« LOPA Definition
« Consequence Modifiers

The Common Tasks menu contains the following links:

« Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

« Reports: Displays a submenu that contains the caption of the Catalog itemLOPA
Report as a link. This link is enabled only if you are viewing an existing LOPA
record on the LOPA Definition page. This link does not appear on the Con-
sequence Modifiers page.

« Help: Displays the context-sensitive help topic for the current page.
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About LOPA Records

LOPA records store details about the LOPA that you are conducting to determine the SIL
value for a risk that is associated with an instrumented function. When you create a
LOPA record, it will be linked to the Instrumented Function record that is currently selec-
ted on the Instrumented Functions (IFs)page.

LOPA records can be linked to records in the following families:

. Consequence Maodifier: Stores details about the consequences of the risk
described in the LOPA record.

. Independent Layer of Protection: Stores details about the independent layers of
protection that exist to mitigate the risk associated with the consequences
described in the Consequence Modifier records. Independent Layer of Protection
records can be linked to Equipment and Functional Location records, which store

details about the equipment or location with which the independent layers of pro-
tection are associated.

These families also store numeric values that present probability and failure rates.
These values are used to calculate the SIL value of the Instrumented Function whose

risks you are assessing through the LOPA. The calculated SIL value is stored in the Cal-
culated SIL field in the LOPA record.

When you create a LOPA record, you will define the following items in the record:

« The risk for which you are conducting the Layer of Protection Analysis (LOPA).

« The consequences that may occur if that risk is not prevented from proceeding
into an undesirable scenario.

« The events or conditions that can initiate the undesirable event.
« How often the event may occur.
« How often it is acceptable for the event to occur.
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Accessing the LOPA Definition Page

On the LOPA Definition page, you can create the following items:
« One LOPA record.

« One or more Independent Layer of Protection records.

Additionally, via the LOPA Definition page, you can access the Consequence Modifiers
page, where you can create one or more Consequence Modifier records.

The following instruction provide details on accessing the LOPA Definition page for a

new LOPA record. You can also access the LOPA Definition page by opening an existing
LOPA record.

To access the LOPA Definition page:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions section, select the row containing the Instrumented
Function record for which you want to conduct the LOPA.

3. In the Associated Risk Assessments section, click the Create New LOPA button.

@ Meridium APM Framework - LOPA Definition - BO007-009 Steam Boiler SIS o] ===
File Edit GoTo ools  Help

# Back ~ - fA My Start Page = B New @ Search B Catalog ® Query - Report~ 1 Graph ~ %% Dataset~ B Dashboard -

L] . -
meridium
LOPA Definition
Site Map: SIS Management-> B0007-009 Steam Boiler SI5-> SIF-1001
=» LOPA Definition
Datasheet |LOPA
Modifiers | |Z| | | H | | | .
Return to Functions Definition |Detais 1
topAID: |
Common Tasks
Title:
=7 Send To = A
Reports ==
&) Help Description:
Associated Pages 4
Comments:
=
Ll u | L]
Independent Protective Layers a
L Sequence Number | IPLID | Description | Type | PFD |
Add New IPL ||
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Aspects of the LOPA Definition Page

The LOPA Definition page contains the following items:

« Datasheet area: Contains the LOPA datasheet for the current LOPA record.

« Independent Protective Layers section: Contains a grid that displays a list of
Independent Layer of Protection records that are linked to the LOPA record whose
datasheet is displayed in the datasheet area. Each row in the grid represents one
Layer of Protection record. For each record that appears in the grid, the following
information is displayed:

m Sequence Number: The value that exists in the Sequence Number field in
the Independent Layer of Protection record.

m |IPL ID: The value that exists in the IPL ID field in the Independent Layer of
Protection record.

m Description: The value that exists in the Description field in the Independent
Layer of Protection record.

m Type: The value that exists in the Type field in the Independent Layer of Pro-
tection record.

m PFD: The value that exists in the PFD field in the Independent Layer of Pro-
tection record.

Below the grid, the following buttons appear:

m Add New IPL: Displays a new blank Independent Layer of Protection record
in a new window.

m Delete IPL: Displays a confirmation message, and then deletes the selected
Independent Layer of Protection record.

You can collapse and expand the Independent Protective Layers section using the fol-
lowing buttons, which appear on the top right corner of the section in turn:

“ :Indicates that the section is expanded. You can click this button to collapse the
section.

[= : Indicates that the section is collapsed. You can click this button to expand the sec-
tion.

The LOPA Definition page contains the following task menus:

« Navigation
« Common Tasks

« Associated Pages
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Creating LOPA Records

To create a LOPA record:

1. Access the LOPA Definition page.

2. In the datasheet area, on the Definition tab, provide values for the fields as
desired. Note that the LOPA ID field is required.

3. Click the Details tab.
The Details tab appears.

4. Provide values for the fields as desired. Note that the following fields are required:

« Frequency of Initiating Event
« Required Mitigated Consequence Frequency

5. Above the datasheet, click the Save button. |

The record is saved.
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Opening Existing LOPA Records

To open an existing LOPA record:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions section, select the row containing the Instrumented
Function record to which the desired LOPA record is linked.

3. In the Associated Risk Assessments section, locate the LOPA record that you want
to open.

4. Inthe LOPA ID cell, click the hyperlinked Record ID for the desired record.

The selected LOPA record appears on the LOPA Definition page. At this point, you
can modify the LOPA record, create Independent Layer of Protection records, and

access the Consequence Modifiers page.

Confidential and Proprietary Information of Meridium, Inc. » Page 204 of 566



Adding Existing LOPA Records to the Associated Risk Assessments Grid

Adding Existing LOPA Records to the Associated
Risk Assessments Grid

The following instructions provide details on searching for an existing LOPA record to
link to an Instrumented Function record. When you search for LOPA records, the search
results will contain only LOPA records that are not already linked to an Instrumented
Function record.

To add an existing LOPA record to the Associated Risk Assessments grid:
1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions section, select the row containing the Instrumented
Function record to which you want to link the LOPA record.

3. Below the Associated Risk Assessments section, click the Add Existing LOPA but-
ton.

The Find Items window appears.

# Find ltems

meriaium / Simple Search
I

Search Type &

Search In: I LI | Find Mow

,J Simple search

Lok For: | | | atop
F=  Advanced search

[ Makch Case? | Mew Search

| Open | | Cancel

4. Provide the desired search criteria, and then click the Find Now button.

The search results appear.
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5. In the search results, select the row containing the LOPA record that you want to
link to the selected Instrumented Function record, and then click the Open but-

ton.

The LOPA record is linked to the Instrumented Functions record and appears in
the Associated Risk Assessments section.
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Copying LOPA Records to Create New Ones

When you copy a LOPA record to create a new one, you are creating a new LOPA record
that is populated with information from the source record. If the source LOPA record is
linked to Independent Layer of Protection records or Consequence Modifier records,
those records will not be linked to the new LOPA record.

To copy a LOPA record and create a new one:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions section, select the row containing the Instrumented
Function record to which the desired LOPA record is linked.

3. In the Associated Risk Assessments section, select the row containing the LOPA
record that you want to copy.

4. Click the Copy LOPA button.

A new LOPA record appears on the LOPA Definition page and is populated auto-
matically with information from the source record.

5. In the datasheet area, in the LOPA ID field on the Definition tab, type an ID for the
LOPA. This field is required.

6. Above the datasheet, click the Save button. |

The record is saved. At this point you can, link the LOPA record to Independent
Layer of Protection records and Consequence Modifier records.
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Removing LOPA Records from the Associated Risk
Assessments Grid

When you remove a LOPA record from the Associated Risk Assessments grid on the
Instrumented Functions (IFs) page, you are deleting the link between the Instrumented
Function record and the LOPA record, and the LOPA record will no longer be associated
with the current SIL Analysis.

To remove a LOPA record from the Associated Risk Assessments grid:

1.
2.

Access the Instrumented Functions (IFs) page.

In the Instrumented Functions section, select the row containing the Instrumented
Function record to which the desired LOPA record is linked.

In the Associated Risk Assessments section, select the row containing the LOPA
record that you want to remove.

Click the Remove LOPA button.

A confirmation message appears, asking if you really want to remove the LOPA
record from the SIL Analysis.

Click the Yes button.

The LOPA record is removed from the Associated Risk Assessments grid.
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About Independent Layer of Protection Records

An independent layer of protection is a device, system, or action that exists to prevent a
risk and is independent of the event that initiates the scenario. An independent layer of
protection is external to any other layer of protection or safety instrumented system.
The effectiveness of an independent layer of protection is quantified in terms of its prob-
ability of failure data (PFD), which is a numeric value that represents the probability that
the independent layer of protection will fail to perform its specified function on

demand.

Independent Layer of Protection records store details on probability and failure rate
data for an independent layer of protection. When you create an Independent Layer of
Protection record, you are defining the item that helps mitigate a risk, which is also mit-
igated by the instrumented function. By defining these items, you can more accurately
assess the SIL value that is associated with a given instrumented function because you
are taking into account all the mitigating factors that exist for that risk.

You can use the values in the Type list to populate an Independent Layer of Protection
record automatically with values from an IPL Type record. IPL Type records are provided
in the baseline database and can defined by an SIS Administrator or SIS Engineer.

You should create one Independent Layer of Protection record per layer of protection
that exists. Via the Independent Layer of Protection datasheet, you can link the
Independent Layer of Protection record to the Equipment or Functional Location record
that represents the equipment or location for which the layer of protection exists.

You can manage Independent Layer of Protection records via the Independent Pro-
tective Layers section on the LOPA Definition page.
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Creating Independent Layer of Protection Records

When you create an Independent Layer of Protection record, you are automatically link-
ing that record to the LOPA record with which you are currently working. The following
instructions provide details on creating a new Independent Layer of Protection record.
These instructions assume that you are familiar with the fields in Independent Layer of
Protection records and that you want to use a value in the Type list to populate the
record automatically.

To create an Independent Layer of Protection record:

1. Open the LOPA record to which you want to link the Independent Layer of Pro-
tection record.

2. Atthe bottom of the Independent Protective Layers section, click the Add New
IPL button.

A new blank Independent Layer of Protection record appears in a new window.

]

<empty> (new Independent Layer of Protection)
Datasheet [~]
WL [
Type: -
pro: [
Description:
Sequence Number: 3
Functional Location: [+
Equipment ID: [+

ok || cancel |

3. Inthe IPL ID field, type an ID for the record.
4. In the Type list, select the desired IPL type.

The Description field is populated automatically with the value stored in the
Description field in the corresponding IPL Type record, and if the IPL type is asso-
ciated with a:

« Fixed PFD value, the PFD field is disabled and populated automatically with the
value stored in the Default Value field in the corresponding IPL Type record.

« PFD range, the PFD field is required.
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5. If the PFD field is required, enter a value in the PFD cell.

If the value does not fall within the specified PFD range, a message will appear,
indicating that the value you entered is not valid, and you will need to specify a
value that is within the specified range.

6. In either the Functional Location or Equipment ID field, click the [ button.

The Find Items window appears, and the Search In text box is populated auto-
matically with either Functional Location or Equipment, depending upon the field
from which you accessed the Find Items window.

7. Perform a search for the desired Equipment or Functional Location record.
8. Select the desired record, and then click the Open button.

The Record ID for the selected record appears in the Functional Location or Equip-
ment ID field, depending upon the family to which the record belongs.

9. Click OK.

The record is saved and appears in the Independent Protective Layers grid.

Independent Protective Layers B

Sequence Number

IFLID

Description

Type

PFD

(-

(-

1/BPCS

2| PSV0020-009

High Pressure Alarm

Pressure Safety Valve - SetP...

Independent Alarm

0.1
0.05

b

3| PSV0030-300

Human performance (trained,...

0.001}

L

Add New IPL

Delete IPL
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Deleting Independent Layer of Protection Records

When you delete an Independent Layer of Protection record, you are deleting the link
between the Independent Layer of Protection record and the LOPA record to which it is
linked and deleting the Independent Layer of Protection record from the Meridium APM
database.

To delete an Independent Layer of Protection record:

1. Open the LOPA record that is linked to the Independent Layer of Protection record
that you want to delete.

2. Inthe Independent Protective Layers grid, select the row containing the Independ-
ent Layer of Protection record that you want to delete.

3. Atthe bottom of the Independent Protective Layers section, click the Delete IPL
button.

A confirmation message appears, asking if you really want to delete the Independ-
ent Layer of Protection record.

4. Click the Yes button.

The selected record is deleted and removed from the Independent Protective Lay-
ers grid.
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About Consequence Modifier Records

A consequence modifier is an action or event, which can increase the probability that a
risk may occur if the action is not mitigated and proceeds into an undesirable event.
Details about a consequence modifier are stored in Consequence Modifier records,
which are linked to LOPA records. When you define a Consequence Modifier record, you
are defining the event or action that exists within a risk scenario and increases the prob-
ability or severity of the undesirable outcome that may occur as a result of that scen-
ario.

For example, assume that the SIL Analysis team is conducting an LOPA to investigate the
risk scenario, illustrated in the following diagram, where each box represents a portion
of the scenario, and each label indicates the family that stores that information:

When Valve A-1001 fails, flammable gas is released into an explosive atmosphere, and if
the flame ignites, causing a vapor cloud explosion in the vicinity of the operator, it could
cause a fatal injury.

Initiating Event (stored

in LOPA record
) Consequence Consequence Consequence Consequence (stored

Modifier Madifier in LOPA record)
WValve A-1001 fails,
releasing
flammable
por Fatal in

In this risk scenario, the fatal injury is consequence of the valve failure, and the fol-
lowing events or actions are the consequence modifiers:

« The flame igniting
« The vapor cloud exploding
« The operator being in the vicinity of the explosion

Because these actions and events appear within the risk scenario, the probability asso-
ciated with the consequence occurring is increased exponentially. In other words, if the
operator was not in the vicinity of the blast, the probability of fatal injury would be less.
By examining the granular events that are associated with a risk, the SIL Analysis team
can more accurately assess the SIL value for the instrumented function.
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Accessing the Consequence Modifiers Page

The Consequence Modifiers page lets you manage the Consequence Modifier records
that are linked to a given LOPA record.

To access the Consequence Modifiers page:
1. Open the desired LOPA record on the LOPA Definition page.

2. On the Navigation menu, click the Modifiers link.

The Consequence Modifiers page appears.

@& Meridium APM Framework - Consequence Modifiers - BO007-009 Steam Boiler SIS
Tools Help
# Back ~ d -  MyStart Page ~ % New M Search W Catalog % Query~ [ Report~ WY Graph~ 2/ Dataset - & Dashboard -

- - -
meridium
Consequence Modifiers
Site Map: 515 Management->= BO007-009 Steam Boiler SIS-> SIF-1001-> SIF-1001 LOPA
LOPA Defirition Consequence Modifiers
= Modifiers
| | Consequence Modifier ID | Description | Probability | Type |
Return to Functions
Common Tasks &
=7 SendTo ==
) Help
Associated Pages &2
Add New Modifier | | Remove Modifier
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Aspects of the Consequence Modifiers Page

The Consequence Modifiers page displays a grid, which contains a list of Consequence
Modifier records that are linked to the LOPA record with which you are currently work-
ing. Each row in the grid represents one Consequence Modifier record. For each Con-
sequence Modifier record in the grid, the following information is displayed:

. Consequence Madifier ID: The value that exists in the Consequence Modifier ID
field in the Consequence Modifier record. This value appears as a hyperlink, which
you can use to open the Consequence Modifier record.

« Description: The value that exists in the Description field in the Consequence
Modifier record.

« Probability: The value that exists in the Probability field in the Consequence Modi-
fier record.

« Type: The value that exists in the Type field in the Consequence Modifier record.
Below the grid, the following buttons appear:

« Add New Modifier: Displays a new blank Consequence Modifier record in a new
window.

« Remove Modifier: Displays a confirmation message, and then removes the Con-
sequence Modifier record from the grid.

The Consequence Modifier page contains the following task menus:

« Navigation
« Common Tasks

« Associated Pages
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Creating New Consequence Modifier Records

When you create a Consequence Modifier record, you are linking that record to the
LOPA record with which you are currently working.

To create a new Consequence Modifier record:
1. Access the Consequence Modifier page.

2. Below the grid, click the Add New Modifier button.

A new blank Consequence Modifier record appears.

<empty > (new Consequence Modifier)

<empty> (new Consequence Modifier)

Datasheet |:|
Definition |
. Waluels)
{ W—
Description
Tvpe
i
wobsbity e
{ I—

| 0k || Cancel ‘

3. Provide values in the fields as desired. Note that the following fields are required:

« Consequence Modifier ID
« Probability

4. Click OK.

The record is saved and appears in the grid.
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Removing Consequence Modifier Records from the
Consequence Modifiers Grid

When you remove a Consequence Modifier record from the Consequence Modifiers
grid, you are deleting the Consequence Modifier record from the Meridium APM data-
base and the link between the Consequence Modifier record and the LOPA record to
which it is linked.

To remove a Consequence Modifier record from the Consequence Modifiers grid:
1. Access the Consequence Modifiers page.

2. Inthe grid, select the row containing the Consequence Modifier record that you
want to remove.

3. Below the grid, click the Remove Modifier button.

A confirmation message appears, asking if you really want to remove the record
from the current LOPA.

4. Click the Yes button.

The record is deleted and removed from the grid.
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About Promoting Instrumented Functions to ASM

When you promote an Instrumented Function record to ASM, the Meridium APM system
will automatically create in ASM one:

« Asset Strategy for the Equipment or Functional Location record that is linked to
the Instrumented Function record and link that Asset Strategy to the Instrumented
Function record through the Was Promoted to ASM Element relationship.

Before you promote an Instrumented Function record to ASM, you should specify
on the SIS Management Administration page whether you want the Meridium
APM system to promote the Equipment record that is specified in the Equipment
ID field or the Functional Location record that is specified in the Functional Loca-
tion ID field.

Note: If an Asset Strategy already exists for the record that is linked to the Instru-
mented Function record, the existing Asset Strategy will be used.

« Action record for each Inspection Task record that is linked to the Instrumented
Function record and links those Action records to the Instrumented Function
record through the Was Promoted to ASM Elementrelationship. The Action
records that are created are are read-only, meaning that you cannot modify the
records.

« Failure Risk record for each risk category that exists in the Risk Assessment record
that is linked to the Instrumented Function record and links the Failure Risk
records to the Instrumented Function records through the Was Promoted to ASM
Elementrelationship. The Failure Risk records that are created will be read-only,
meaning that you cannot modify the records.

Additionally, if you update in SIS Management the Instrumented Function record or and
records that are linked to that record, if you promote that Instrumented Function record
again, the updates that you made in SIS Management will also saved in ASM. For
example, if you link an additional Inspection Task record to the Instrumented Function
record that was already promoted to ASM, when you promote that Instrumented Func-
tion record again, one additional Action record will be created for the new Inspection
Task record and linked to the Asset Strategy that exists for the Instrumented Function
record.

Before you can promote an Instrumented Function record to ASM, the Instrumented
Function record must be linked to:

« One Equipment or Functional Location record.
« On Risk Assessment record.

Note:You cannot promote to ASM an Instrumented Function record whose risk
assessment method is a LOPA.

The ASM link on the Assessment Tasks menu will be disabled until the preceding cri-
teria are met for an Instrumented Function record that is selected in the Instrumented
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Functions pane on the Instrumented Functions (IFs) page. When you click the ASM link,
a submenu appears with the following options:

« Promote: If the record has not yet been promoted to ASM, the Instrumented Func-
tion record will be promoted to ASM, and the Asset Strategy Overview pagewill
appear, displaying the Asset Strategy overview for the Instrumented Function
record.

-0r-

If the record has already been promoted to ASM, the Asset Strategy will be
updated with any changes that were made since it was first created, and the Asset
Strategy Overview page will appear, displaying the Asset Strategy overview for the
Instrumented Function record.

« View: If the record has not yet been promoted to ASM, this link is disabled.
_or_

If the record has already been promoted to ASM, the Asset Strategy Overview
page will appear, displaying the existing Asset Strategy.
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Promoting Instrumented Functions to ASM

To promote an Instrumented Function record to ASM:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions pane, select the row containing the Instrumented
Function record that you want to promote to ASM.

3. On the Assessment Tasks menu, click the ASM link.
A submenu appears.
4. On the submenu, click the Promote link.

The Asset Strategy Overview page appears, displaying the Asset Strategy overview
for the Instrumented Function record.
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Viewing Asset Strategies Created from Instru-
mented Functions

To view an Asset Strategy that was created from an Instrumented Function record:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions pane, select the row containing the Instrumented
Function record whose Asset Straegy you want to view.

3. On the Assessment Tasks menu, click the ASM link.
A submenu appears.
4. On the submenu, click the View link.

The Asset Strategy Overview page appears, displaying the Asset Strategy overview
for the Instrumented Function record.
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About Proof Testing

Safety instrumented systems and each instrumented function within that system needs
to be tested to ensure that the system is functioning to the standards for which it is
designed. A proof test consists of a set of steps that you need to perform to test safety
instrumented systems and instrumented functions. The conditions under which the test
is conducted should represent the normal conditions under which the system is inten-
ded to operate.

Depending on the group of equipment or devices that make up a safety instrumented
system, you will want to define a set of test steps that apply to a given group equipment
or devices. In other words, you will need to define one set of test steps that you can
reuse when you test similar systems.

For each proof test that you want to conduct, you should create at least one record in
each of the following families:

« SIS Proof Test Template: Stores details about a given proof test, including the
steps that need to be performed. For each unique set of test steps that exists, you
will need to create one SIS Proof Test Template record to store those details.

« SIS Proof Test Template Detail: Stores the details on each specific step that needs
to be performed for the test. SIS Proof Test Template Detail records are linked to
SIS Proof Test Template records through theHas Template Detail relationship. You
should create one SIS Proof Test Template Detail record for each step that is
required for that test.

« SIS Proof Test: Stores details about a proof test that you perform, including the
test results. When you create an SIS Proof Test record, you will need to specify the
SIS Proof Test Template record that contains the details about the proof test you
want to perform. When you select the SIS Proof Test Template record, one Func-
tional Test Detail record will be created for each SIS Proof Test Template Detail
record that is linked to the SIS Proof Test Template record. For each proof test
that you want to perform, you will need to create one SIS Proof Test record. You
can, however, reuse SIS Proof Test Template records.

You can think of the SIS Proof Test Template record and SIS Proof Test Template Detail
records as the specification for how the test should be performed, and the SIS Proof
Test record and Functional Test Details records as a record of the test occurring.

To conduct a proof test, you will nee to complete the following steps:

1. Define the proof test steps that need to be performed for a given safety instru-
mented system by creating one Proof Test Template record for each type of test
that will need to be performed. Creating an SIS Proof Test Template record
includes linking SIS Proof Test Template Detail records to the SIS Proof Test Tem-
plate record.

2. Create on SIS Proof Test record, which serves as a record of the test event and
stores the results of that test.
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After you have completed a proof test, you can create Risk Assessment Recom-
mendation records to record recommendations for how a particular proof test can be

improved. For example, you may want to suggest adding or removing a particular step
from the proof test requirements.

This section of the documentation provides details on managing SIS Proof Test Tem-
plate and SIS Proof Test records. For details on how these families participate in the SIS
Management data model, see the SIS Management data model image.
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Common Tasks Menu

W &

Q@

Common Tasks &

Wiew Templates
Create Template
Copy Template
Recommendations
Send To ==
Reports ==

Help

When you are working with SIS Proof Test Template records in SIS Management, the
Common Tasks menu will appear and contains the following links:

View Templates: Displays the Proof Test Templates page, where you can view a
list of existing SIS Proof Test Template records that are linked to the Safety Instru-
mented System record or Instrumented Function record with which you are cur-
rently working. This link is disabled on the Proof Test Templates page.

Create Templates: Displays a new blank SIS Proof Test Template record on the
Proof Test Template Definition page.

Copy Template: Displays a new SIS Proof Test Template record on the Proof Test
Template Definition page that is populated with information from the source SIS
Proof Test Template record. This link is enabled only when you are viewing an
existing SIS Proof Test Template record.

Recommendations: Displays the Recommendations dialog box, where you can
manage Risk Assessment Recommendation records that are linked to an SIS Proof
Test Template record. This link is enabled only when you are viewing existing SIS
Proof Test Template records.

Send To: Displays a submenu with options that let you provide a link to the cur-
rent page on your desktop (create shortcut), in an email message, or on a Home
Page.

Reports: Displays a submenu that displays the caption of the Catalog item Proof
Test Template Report as a link. The Reports link appears only on the Proof Test
Template Definition page and is enabled only when you are viewing an existing
SIS Proof Test Template record.

Help: Displays the context-sensitive help topic for the page that you are currently
viewing.
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Accessing the Proof Test Template Definition Page

Accessing the Proof Test Template Definition page:

1. Access the Safety Instrumented Systems page (if you want to link the SIS Proof
Test Template record to a Safety Instrumented System record).

-0r-

Access the Instrumented Functions (IFs) page (if you want to link the SIS Proof
Test Template record to an Instrumented Function record).

2. Inthe grid, select the record to which you want to link the SIS Proof Test Template
record.

3. On the Assessment Tasks menu, click the Test Templates link, and then click
Create.

The Proof Test Template Definition page appears.

& Meridium APM Framework - Praof Test Template Definition - SIL-02 =] ===
File Edit Ge s Help

# Back - th My Start Page ~ % New M Search [ Catalog ® Query- [ Report~ (@ Graph - o%| Dataset- B8 Dashboard -

meridium Y

A

Proof Test Template Definition

Site Map: SIS Management-> SIL-03-> SI5-02 o5 State: Development
Operations=>
£ View Templates
. Datasheet|2:2:'::"'fz-:'f":e:f IZI ‘ | H | | | E
id  Create Template
m Copy Template Template ID: PTT 7/16/2012 3:03:03 PM
E' Recommendations Template Description:
=7 SendTo »>
-

Reports > Pre-Test Conditions: g
@ Help

Authar: Administrator, Meridium |z|

Modified By: Modiified Date: ]

Proof Test Template Details

| Step Sequence ... | Template Detail ID | Step Type | Test Criteria | Result Criteria | Location ID | Equipment ID |

Add New Details | | Add Existing Details | | Delete Details
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Aspects of the Proof Test Template Definition Page

The Proof Test Template Definition page contains the SIS Proof Test Template data-
sheet, which is a master/detail datasheet that contains two sections:

« Master record: Contains fields that you can use to describe the proof test.

« Proof Test Template Details: Contains a grid that displays a list of SIS Proof Test
Template Detail records, which store details on the individual steps that need to
be performed during the proof test. Each row in the grid represents one SIS Proof
Test Template Detail record. For each record that appears in the grid, the fol-
lowing information is displayed:

m Step Sequence Number
m Template Detail ID
m Step Type
m Test Criteria
m Result Criteria
m Location ID
s EquipmentID
Below the grid, the following buttons appear:

m Add New Details: Displays a new blank SIS Proof Test Template Detail
record.

» Add Existing Details: Displays the Find Items window, where you can search
for an existing SIS Proof Test Template Detail record to link to the SIS Proof
Test Template record.

m Delete Details: Displays a confirmation message, and then deletes the selec-
ted SIS Proof Test Template Detail record.

The Proof Test Template Definition page contains the following task menus:

« Common Tasks

« Associated Pages
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Creating SIS Proof Test Template Records

When you create an SIS Proof Test Template record, you are defining the proof test and
related steps that need to be performed when you test a given safety instrumented sys-
tem or instrumented function within that system. You can create SIS Proof Test Tem-
plate records and link them to records in the following families:

« Safety Instrumented System

« Instrumented Function
The following instructions provide details on creating an SIS Proof Test Template record
that will be linked automatically to a record in the preceding families. The SIS Proof Test
Template datasheet is a master/detail datasheet. This means that when you create the

SIS Proof Test Template record, you will also need to create SIS Proof Test Template
Detail records that will be linked automatically to the SIS Proof Test Template record.

To create an SIS Proof Test Template record:

1. Access the Proof Test Template Definition page.

2. In the master record, provide values in the fields as desired.
3. In the Proof Test Template Details section, click the Add New Details button.

A new blank SIS Proof Test Template Detail record appears in a new window.
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<empty> (new SIS Proof Test Template Detail)

Datasheet |:|

5]

<empty> (new SIS Proof Test Template Detail)

Template Detail ID:
Step Sequence Mumber: 1

Step Type:

Test Criteria:

Result Criteria:

Location ID:

Equipment ID:

Modified By: Maodified Date:
Trip Point:

Trip Point Direction: hd

Travel Time Limit: Seconds

Trip Point Units:

Trip Point Error Limit:

Note: You can link existing SIS Proof Test Template Detail records to the SIS
Proof Test Template record via the Add Existing Details button. These instruc-
tions assume that you want to create a new SIS Proof Test Template Detail
record. For details on adding existing SIS Proof Test Template Detail record to
SIS Proof Test Template records, see the topic for adding existing SIS Proof Test

Template Detail Records to the SIS Proof Test Template Detail record.

4. Provide values in the fields as desired, and then click OK.

The SIS Proof Test Template Detail record is linked to the SIS Proof Test Template
record and appears in the Proof Test Template Details section.

5. Continue linking SIS Proof Test Template Detail records as desired.

6. Above the datasheet, click the Save button.

The SIS Proof Test Template record is saved.
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Accessing a List of Existing SIS Proof Test Template
Records

The following instructions provide details on accessing the Proof Test Templates page,
where you can view a list of SIS Proof Test Template records that are linked to the cur-
rently selected Safety Instrumented System record or instrumented function record. You
can use this page to view the list of proof tests that have been defined or define a new
proof test that is based on an existing proof test.

To access the list of existing SIS Proof Test Template records:

1. Access the Safety Instrumented Systems page (if you want to view the SIS Proof
Test Template records that are linked to a Safety Instrumented System record).

_Or-

Access the Instrumented Functions (IFs) page (if you want to view the SIS Proof
Test Template records that are linked to an Instrumented Function record).

2. Inthe grid, select the record whose SIS Proof Test Template records you want to
view.

3. On the Assessment Tasks menu, click the Test Templates link.
A submenu appears.
4. On the submenu, click the View link.

The Proof Test Templates page appears.
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Eile Edit ¢ Help
® Back - rd ~ @ My Start Page - i New Search [ Catalog & Query~ _ Report ~ ff Graph~ *% Dataset~ B8 Dashboard -
- " -
meridium
@ Proof Test Templates
@ Site Map: 5IS Management-= BO007-009 Steam Boiler 5I5-= SIF-1001
£ View Templates Proof Test Templates
b Create Template
| | Template ID | Template Descripion | Author | Created on | Modified Date
Copy Template
5 copy Temnl | ¥ SIF-1001 Protective L... Functional test of SIF-... Demo, Joe 2/5/2011 2572011
[ Recommendations
=7 SendTo =
) Hep
Associated Pages ¥
Create Template | | addExistingTemplate | | Remove Template
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Aspects of the Proof Test Templates Page

The Proof Test Templates page contains the Proof Test Templates grid, which displays
the list of SIS Proof Test Template records that are linked to the Safety Instrumented Sys-
tem record or Instrumented Function record with which you are currently working. Each
row in the grid represents one SIS Proof Test Template record. For each record in the
grid, the following information appears:

. Template ID: The value that exists in the Template ID field in the SIS Proof Test
Template record.

« Description: The value that exists in the Template Description field in the SIS Proof
Test Template record.

« Author: The value that exists in the Author field in the SIS Proof Test Template
record.

« Created On: The value that exists in the Created On field in the SIS Proof Test Tem-
plate record.

« Modified Date: The value that exists in the Modified Date field in the SIS Proof
Test Template record.

Below the grid, the following buttons appear:

« Create Template: Displays a new blank SIS Proof Test Template record on the
Proof Test Template Definition page.

« Add Existing Template: Displays theFind Itemswindow, where you can search for
an existing SIS Proof Test Template record to link to the Safety Instrumented Sys-
tem record or Instrumented Function record with which you are currently work-

ing.
« Remove Template: Displays a confirmation message, and then removes the selec-
ted SIS Proof Test Template record from the Proof Test Templates grid.

The Proof Test Templates page contains the following task menus:

« Common Tasks
« Associated Pages
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Viewing an Existing SIS Proof Test Template Record

When you are viewing the list of proof tests, you can view the details of that proof test.
When you do so, you are opening the SIS Proof Test Template record on the Proof Test
Template Definition page. When you are viewing the details of the record, you can also
modify the information that is stored in the record.

To view the details of an existing SIS Proof Test Template record:

1. Access the Proof Test Templates page.

2. In the Proof Test Templates grid, locate the row containing the SIS Proof Test Tem-
plate record whose details you want to view.

3. Inthe Template ID cell in that row, click the hyperlinked Template ID for the
desired record.

The selected record appears on the Proof Test Template Definition page. At this
point, you can modify the record.
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Adding Existing SIS Proof Test Template Detail
Records to the SIS Proof Test Template Record

When you define a proof test in an SIS Proof Test Template record, you will define the
individual steps that should be performed for that test. If desired, you can reuse a step
that is associated with a different proof test. To do so, you will need to search for an
existing SIS Proof Test Template Detail record to link to the SIS Proof Test Template
record.

The following instructions provide details on linking an existing SIS Proof Test Template
Detail record to an SIS Proof Test Template record. For details on creating a new SIS
Proof Test Template Detail record to link to the SIS Proof Test Template record, see the
instructions for creating SIS Proof Test Template records.

To add an existing SIS Proof Test Template Detail record to the SIS Proof Test Template
record:

1. Access the SIS Proof Test Template record to which you want to add an SIS Proof
Test Template Detail record.

2. In the Proof Test Template Details section, click the Add Existing Details button.

The Find Items window appears.

# Find Items
. F . R
meridium P AL
R
>carch lvpe S LT B Ol (SIS Proaf Teskt Template Detail - Find Maw
7 Simpl h = | |
:J imple seard Lok For, | | | — |
= d d h
o) Advanced seard T | — |
Open | | Cancel
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3. Specify the desired search criteria, and then click the Find Now button.
The search results appear.

4. In the search results, select the SIS Proof Test Template Detail records that you
want to link to the SIS Proof Test Template record.

5. Click the Open button.

The selected records are linked to the SIS Proof Test Template record and appears
in the Proof Test Template Details section.

6. At the top of the datasheet, click the Save button.
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Viewing Existing SIS Proof Test Template Detail
Records

The following instructions provide details on viewing the contents of an SIS Proof Test
Template Detail record that is linked to an SIS Proof Test Template record.

To view an existing SIS Proof Test Template Detail record:

1. Access the SIS Proof Test Template record whose Detail records you want to view.

2. In the Proof Test Template Details section, locate the row containing the SIS Proof
Test Template Detail record you want to view.

3. In the Template Detail ID cell, click the hyperlinked Template Detail ID.
The selected record appears in a new window.
4. If desired, you can modify the record, and then click OK.

Your changes are saved.
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Removing SIS Proof Test Template Detail Records
from the SIS Proof Test Template Record

If desired, you can remove a step that you previously included in the test steps for a
proof test. To do so, you will need to remove the SIS Proof Test Template Detail record
from the SIS Proof Test Template record. When you remove an SIS Proof Test Template
Detail record from an SIS Proof Test Template record, you are deleting the link between
the SIS Proof Test Template record and the SIS Proof Test Template Detail record, and
the SIS Proof Test Template record will no longer appear in the Proof Test Template
Detail section on the SIS Proof Test Template datasheet.

To remove an SIS Proof Test Template Detail record from the SIS Proof Test Template
record:

1. Access the SIS Proof Test Template record, which is linked to the SIS Proof Test
Template Detail record that you want to remove.

2. In the Proof Test Template Details grid, select the row containing the SIS Proof
Test Template Detail record you want to remove.

3. Below the grid, click the Delete Details button.

A confirmation message appears, asking if you really want to remove the SIS Proof
Test Template Detail record from the SIS Proof Test Template record.

4. Click the Yes button.

The selected SIS Proof Test Template Detail record is removed from theProof Test
Template Details grid.
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Copying SIS Proof Test Template Records to Create
New Ones

You can use an existing proof test definition to define another similar proof test. To do
SO, you can copy an existing SIS Proof Test Template record, which will create a new SIS
Proof Test Template record that is automatically populated with information from the
source record. When you create a new SIS Proof Test Template record in this way, the
SIS Proof Test Template Detail records that are linked to the source record are also
linked the newrecord. These records will not, however, appear in the Proof Test Tem-
plate Details section in the newrecord until after you save the new record.

To copy an SIS Proof Test Template record to create a new one:
1. Access the desired SIS Proof Test Template record.
2. On the Common Tasks menu, click the Copy Template link.

A new SIS Proof Test Template record appears on the Proof Test Template Defin-
ition page and is populated automatically with information from the source
record.

3. Modify the values in the master record as desired
4. Click the Save button.

The Proof Test Template Details section is populated automatically with the SIS
Proof Test Template Detail records that are linked to the source record.

5. Modify the values in the detail records as desired, including creating new SIS Proof
Test Template Detail records.

6. When you are finished, click the Save button.

The record is saved.
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Removing SIS Proof Test Template Records

If an existing proof test is no longer valid, you can remove that proof test from the SIL
Analysis. When you do so, you are deleting the link between the SIS Proof Test Template
record and the Safety Instrumented System record or Instrumented Function record to

which it is linked.
To remove an SIS Proof Test Template record:

1. Access the Proof Test Templates page.

2. In the Proof Test Templates grid, select the row containing the SIS Proof Test Tem-
plate record that you want to remove.

3. Below the grid, click the Remove Template button.

A confirmation message appears, asking if you really want to remove the proof
test from the SIL Analysis.

4. Click the Yes button.
The selected record is removed from the Proof Test Templates grid.
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About SIS Proof Test Records

SIS Proof Test records store details about a proof test that is executed, including the res-
ults of the proof test. Each SIS Proof Test record will be linked to one or more Func-
tional Test Detail records, which store details on the steps that you need to perform
during the proof test and the results of each test step.

When you create an SIS Proof Test record, you will need to specify an SIS Proof Test Tem-
plate record whose details you will use to perform the proof test. When you do so, one
Functional Test Detail record will be created for each SIS Proof Test Template Detail
record that is linked to the SIS Proof Test Template record that you specified in the SIS
Proof Test record. The Functional Test Detail records will be populated automatically
with information from the source SIS Proof Test Template Detail records.
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Common Tasks Menu

Common Tasks )

Pl

Wiew Tesks
Create Test
Recommendations
Send To ==
Reporks ==

Help

When you are working with SIS Proof Test records in SIS Management, the Common
Tasks menu will appear and contains the following links:

View Tests: Displays the Proof Tests page, where you can view a list of existing SIS
Proof Test records that are linked to the Safety Instrumented System record or
Instrumented Function record with which you are currently working. This link is
disabled on the Proof Tests page.

Create Test: Displays a new blank SIS Proof Test record on the Proof Test Defin-
ition page.

Recommendations: Displays the Recommendations dialog box, where you can
manage Risk Assessment Recommendation records that are linked to an SIS Proof
Test record. This link is enabled only when you are viewing existing SIS Proof Test
records.

Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

Reports: Displays a submenu that displays the caption of the Catalog item Proof
Test Report as a link. The Reports link appears only on the Proof Test Definition
page and is enabled only when you are viewing an existing SIS Proof Test record.

Help: Displays the context-sensitive help topic for the page that you are currently
viewing.
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Accessing the Proof Test Definition Page

Accessing the Proof Test Definition page:

1. Access the Safety Instrumented Systems page (if you want to link the SIS Proof
Test record to a Safety Instrumented System record).

-0r-

Access the Instrumented Functions (IFs) page (if you want to link the SIS Proof
Test record to an Instrumented Function record).

2. Inthe grid, select the record to which you want to link the SIS Proof Test record.
3. On the Assessment Tasks menu, click the Proof Tests link.

A submenu appears.
4. On the submenu, click the Create link.

The Proof Test Definition page appears.

& Meridium APM Framework - Proof Test Definition - BO007-009 Steam Eoiler SIS [ 2]

Eile Edit GoTo

% Back -

meridium

i
)
<<

Site Map: 5IS Management-= BO007-009 Steam Boiler 5I5-= SIF-1001

fg.'} View Tests -
X Datasheet | SIS Proof Test |Z| | | H | | =
i Create Test o
E'i' Recommendations Test ID: PTE 1/25/2012 3:32:15FM —
=7 SendTo == Test Description:
] Reports >> I
Functionsi Test Tempiat=: | -
@) Hep 1
Task Addressed: |Z|
HAesociated Pages ) Commencement Date: |z| Completion Date: |z|
Functional Test Status: |Z| Type of Test: Functional Test |Z| |
-
| | Step... | Templ... |Step... |Passf.. |Test... |Resul... |Failur... |Failur... |Equip... |Locati... |
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Aspects of the Proof Test Definition Page

The Proof Test Definition page contains the SIS Proof Test datasheet, which is a mas-
ter/detail datasheet that contains two sections:

« Master record: Contains fields that you can use to record the status of the proof
test and specify the SIS Proof Test Template record whose details you will use to
perform the proof test.

« Proof Test Details: Contains a grid that displays the list of Functional Test Detail
records that are linked to the SIS Proof Test record. Each row in the grid rep-
resents one Functional Test Detail record. For each record that appears in the
grid, the following information is displayed:

Step Sequence Number
Template Detail ID

Step Type

Test Criteria

Result Criteria

Location ID

Equipment ID

If the Proof Test Status field in the SIS Proof Test record contains the value Closed or
Complete, the SIS Proof Test and Functional Test Detail records are disabled on the
Proof Test Definition page, and you can only the view the values stored in these records.

The Proof Test Definition page contains the following task menus:

« Common Tasks

« Associated Pages
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Creating New SIS Proof Test Records

When you create an SIS Proof Test record, you are creating a record of the proof test
that takes place in your facility. You can create SIS Proof Test records and link them to
records in the following families:

« Safety Instrumented System
« Instrumented Function

The following instructions provide details on creating an SIS Proof Test record that will
be linked automatically to a record in the preceding families. The SIS Proof Test data-
sheet is a master/detail datasheet. When you create the SIS Proof Test record and spe-
cify an SIS Proof Test Template record, Functional Test Detail records will be linked
automatically to the SIS Proof Test record that are created based on the SIS Proof Test
Template Detail records that are linked to the SIS Proof Test Template record. For
details on the relationships that exist between these families, see the data model image.

To create an SIS Proof Test record:

1. Access the Proof Test Definition page.

2. In the master record, in the Functional Test Template list, select the Template ID
for the SIS Proof Test Template record that contains the test information that you
want to use for the proof test. This field is required.

3. Provide values in the remaining fields in the master record as desired.
4. Click the Save button.

The record is saved, and the Proof Test Details section is populated automatically
with Functional Test Detail records. At this point, you can perform the proof test
and record the results in the SIS Proof Test record.
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Accessing the List of Existing SIS Proof Test
Records

The following instructions provide details on accessing a list of SIS Proof Test records
that are currently linked to a given Safety Instrumented System record or Instrumented
Function record.

To access the list of existing SIS Proof Test records:

1. Access the Safety Instrumented Systems page (if you want to view the SIS Proof
Test records for a Safety Instrumented System record).

-0r-

Access the Instrumented Functions (IFs) page (if you want to view the SIS Proof
Test records for an Instrumented Function record).

2. Inthe grid, select the desired record.

3. On the Assessment Tasks menu, click the Proof Tests link.
A submenu appears.

4. On the submenu, click the View link.

The Proof Tests page appears.
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port = ()| Graph ~ %% Dataset ~ @8 Dashboard ~

View Tests
Create Test

| | TestID | Test Description | Functional Test Template
Recommendations - -

| 3 |SIF—1001 PTE 2/5/2011 10:51:20 PM |SIF—1001 Protective Loop Proof Test |SIF—1001 Protective Loop Test
SendTo ==
Help

Create Test | | Delete Test
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Aspects of the Proof Tests Page

The Proof Tests page contains the Proof Test Tests grid, which displays the list of SIS
Proof Test records that are linked to the Safety Instrumented System record or Instru-
mented Function record with which you are currently working. Each row in the grid rep-
resents one SIS Proof Test record. For each record in the grid, the following information
appears:

« Test ID: The value that exists in the Test ID field in the SIS Proof Test record.

« Test Description: The value that exists in the Test Description field in the SIS Proof
Test record.

« Template ID: The value that exists in the Functional Test Template field in the SIS
Proof Test record.

Below the grid, the following buttons appear:

« Create Test: Displays a new blank SIS Proof Test record on the Proof Test Defin-
ition page.

« Delete Test: Displays a confirmation message, and then deletes the selected SIS
Proof Test record.

The Proof Test Templates page contains the following task menus:

« Common Tasks

« Associated Pages
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Opening SIS Proof Test Records

The following instructions provide details on opening an existing SIS Proof Test record
to view its contents.

To open an SIS Proof Test record:

1.
2.

4.

Access the Proof Tests page.

In the Proof Tests grid, locate the row containing the SIS Proof Test record whose
contents you want to view.

In the Test ID cell, click the hyperlinked ID for the record.

The selected record appears on the Proof Test Definition page.

e Meridium APM Framework - Proof Test Definition - SIL-03
File Edit GoTo Toc Help

# Back ~ f# My Start Page - "’ Mew /. Search | alog Iz Query - ort~ ’f1 Graph - %% Dataset~ A Dashboard -
L
meridium

Common Tasks 5

Proof Test Definition

Site Map: 515 Management-=> SIL-03-> 515-03

[3.3 View Tests
. Datasheet| SIS Proof Test_Modified |Z| | | H | @ | E!_r,
L4 Create Test
5, Recommendations Test ID: SIS PROOF TEST-03
=7 SendTo == Test Description: PTE 11/18/2009 4:42:00 PM
[i] Reports ==
enor Functional Test Template: SIS TEMPLATE-03 [~]
@ Hep
Task Addressed: SIS TASK-03 - SIS TASK-03 |+ |
Commencement Date: 11/18/2009 12:00:00 AM | | Completion Date: 11/18/2009 12:00:00 AM [+
Functional Test Status: Active |Z| Type of Test: Functional Test |Z|
Equipment Operating State:  On-Line (ON-LINE) [~
PTE 11/18/2003 4:42:00 PM -
Test Summary:
-
Cleared All Bypasses and Forced Logic: [ ] Functional Test Closed: 1
SIS Tester Name: sisadmin ]
Proof Test Details
| | Step 5... | Templ... |StepT... |PassfFal |TestC... |Result.. |Failure... |Failure... |Equip... | Location...
|LE 1 MI SISP... PostTest.. Pass Post Test... PostTest... Testing Dangerous =~ AMMO... MRD-ROA-...

If desired, you can modify the values in the fields, and then click the Save button.

el
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The record is saved.
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Recording Proof Test Results in SIS Proof Test

Records

When you perform a proof test, you can record the results of each step that is required

for that test via the SIS Proof Test record for that proof test.

To record proof test results in an SIS Proof Test record:

1. Access the SIS Proof Test record for the current proof test.

2. In the Proof Test Details section, locate the row containing the Functional Test

Detail record, which stores the details of the step for which you want to record the

results.

3. In the Template Detail ID cell, click the hyperlinked Template Detail ID.

The selected Functional Test Detail record appears in a new window.

<empty> (Functional Test Detail)

Datasheet |:|

Template Detail ID: MI_SISPRFTD 11/18/2009 4:41:42 PM

Step Sequence Mumber: 1 Step Type: Post Test Procedure

Pass/Fail: Pass -
- Post Test Procedure |

Test Criteria: |

Result Criteria: Post Test Procedure IH 5

Executed By: sisadmin Execution Date: 11/18/2009 4:42:50 PM

Failure Condition: Testing

Failure Type: Dangerous -

Equipment ID: ~ AMMOMIA COMND ~ HXST 155

Location ID: MRD-ROA-REFN-RFO01-GMO042-001 ~ MOTOR - MORTH BOILER. H20 CIRCULATION

Trip Point: Trip Point Units:

Trip Point Direction: % Trip Point Error Limit:

As Found Trip Point: As Found Trip Point Error:

As Left Trip Point: As Left Trip Point Error:

Cancel

B

<empty> (Functional Test Detail)
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4. Provide values in the fields as desired to indicate the results of the test step.

5. Click OK.

The record closes, revealing the Proof Test Definition page. You can continue
recording test step results in this way.

6. When you are finished, click the Save button.

The record is saved.
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About Protective Instrument Loops

A protective instrument loop consists of interconnected instruments that work together
to serve a function that is defined for the safety instrumented system in which they
exist. When you create a protective instrument loop in SIS Management, you are cre-
ating a Protective Instrument Loop record, and when you define the components of the
protective instrument loop (i.e., the interconnected instruments), you are creating
records in the Protective Instrument Loop Element family and its subfamilies and linked
them to the Protective Instrument Loop record. Throughout this documentation, when
we refer to the protective instrument loop, we are referring to the Protective Instrument
Loop record and all the records that are linked to it, and when we refer to Protective
Instrument Loop Element records, we are referring to the records that are linked to the
Protective Instrument Loop.

When you are working with protective instrument loops in SIS Management, it is helpful
to visualize the components of that protective instrument loop as a diagram. For
example, the following image shows the baseline protective instrument loop diagram as
it appears on the Protective Instrument Loop Diagram View page. When you first
access the SIL Validation feature for an SIL Analysis, this diagram will appear by default,
and you can use it as a starting point for defining your protective instrument loop.

88}0—!-& qo—n{ B — '@ gtg

Sensor  Sensor Logic Final Final
Group 2 System 3 Solhver 1 Element Element
(1ooT) (1oo1) System 3 Group 2

(loo1)  (lool)

9 >Q

Sensor 2 Final
Element 2

For more details on the components of a protective instrument loop, see the data
model image, where the Protective Instrument Loop family is the predecessor.

Additionally, you can create protective instrument loop templates, which are protective
instrument loops that are specified as a template via the Protective Instrument Loop
record for that protective instrument loop. When you are working with protective instru-
ment loop templates in SIS Management, you will use the same features (e.g., the dia-
gram view shown in the preceding image). Within these features, however, the context
of the pages will specify that you are working with a template. For more details on the
SIL Validation feature, see the topic about the SIL Validation feature.
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About the SIL Validation Feature

The SIL Validation feature lets you define the various components of protective instru-
ment loops or protective instrument loop templates so that you can see how the com-
ponents will work together to achieve the safety integrity level that was determined
based on the risks associated with these components.

Using the SIL Validation feature, you will complete the following steps:
1. Define the components of a protective instrument loop or template.
2. Calculate results.
3. View a summary of these results in graphical format.

The SIL Validation feature includes the following pages, which you can use to complete
the preceding steps:

« Protective Instrument Loop Summary: Lets you view the Protective Instrument
Loop record and graphs, which provide a summary of the calculated data that is
stored in Protective Instrument Loop Element records.

« Protective Instrument Loop Grid View: Lets you view hierarchically how the Pro-
tective Instrument Loop Element records relate to one another in the Meridium
APM database.

« Protective Instrument Loop Diagram View: Lets you represent visually the phys-
ical components of the protective instrument loop or template and how they work
together. This is the page that appears by default when you access the SIL Val-
idation feature.

Each page presents a different view of the components of the protective instrument
loop and contains the following task menus:

« Navigation

« SIL Validation

« Common Tasks
« Associated Pages

When you attempt to get your bearings in the SIL Validation feature, keep in mind that
each page in the feature displays a custom view of the records that exist in the
Meridium APM database.

To begin using the SIL Validation feature, you can:

« Open an existing protective instrument loop.

« Create a new protective instrument loop from scratch.

« Create a new protective instrument loop based on a template.

« Create a new protective instrument loop template from scratch.

« Create a new protective instrument loop template based on a protective

Confidential and Proprietary Information of Meridium, Inc. * Page 252 of 566



About the SIL Validation Feature

instrument loop.

« Copy an existing protective instrument loop template to create a new one.

Throughout this documentation, when we refer to protective instrument loops, we are
referring to the non-template protective instrument loop. When we discuss templates
for protective instrument loops, we refer to them as protective instrument loop tem-
plates.
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The SIL Validation Workflow

When you use the SIL Validation feature, you will complete the following steps:

1.

Define the components of the protective instrument loop, using the diagram view.

. Define the properties of the components, using the grid view.
. Calculate the values that are defined in the records for the components.

2
3
4,
5

View a summary of the data, using the summary view.

. Define recommendations for the protective instrument loop.
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The Navigation Menu

Analysis Definition
Systems

Functions

Asszet Health Manager

All Recommendations

The Navigation menu appears on all the pages where you are working with protective
instrument loops, but it does not appear when you are working with a protective instru-
ment loop template. This menu contains the following links:

Analysis Definition: Displays the SIL Analysis Definition page, where you can
modify an SIL Analysis record or create a new one.

Systems: Displays the Safety Instrumented Systems page, where you can manage
the Safety Instrumented System records for the current SIL Analysis.

Functions: Displays the Instrumented Functions (IFs) page, where you can manage
the Instrumented Function records for the current SIL Analysis.

Asset Health Manager: Displays the SIS - Asset Health Manager for <Protective
Instrument Loop Record ID> (Protective Instrument Loop) page, where you can
manage Health Indicator records for the current protective instrument loop.

Note: The integration between SIS Management and Asset Health Manager
(AHM) is not documented.

All Recommendations: Displays the Recommendation Management page, where
you can manage the list of Risk Assessment Recommendation records for the cur-
rent SIL Analysis.

Revision History: Displays the Analysis Revision History page, where you can man-
age the SIL Analysis Revision records that exist for the analysis. This link is enabled
only if the state of the SIL Analysis record with which you are currently working

has ever been set to Complete.
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The SIL Validation Menu

B
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The SIL Validation menu appears on all the pages within the SIL Validation feature. A
green arrow to the left of an option indicates the feature that you are currently viewing.
The SIL Validation menu contains the following links:

Summary: Displays the Protective Instrument Loop Summary page, where you
can view a summary of the protective instrument loop.

Grid: Displays the Protective Instrument Loop Grid View page, where you can
view the records that make up the protective instrument loop.

Diagram: Displays the Protective Instrument Loop Diagram View page, where you
can illustrate the protective instrument loop in diagram form.

Calculate: Calculates the values that are stored in the records that make up the
protective instrument loop.

Recommendations: Displays the Recommendations dialog box, where you can
manage Risk Assessment Recommendation records for the protective instrument
loop. This link does not appear when you are working with protective instrument
loop templates.
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The Common Tasks Menu

Common Tasks )

Save Loop

Delete Loop

Save As Template
Apply Template
Reference Documents
Reporks ==

Send To ==

Help

The Common Tasks menu appears on all the pages within the SIL Validation features
and contains the following links:

Save Loop: Saves the records with which you are currently working.

Delete Loop: Displays a confirmation message and then deletes the Protective
Instrument Loop record with which you are currently working.

Save As Template: Displays on the Protective Instrument Loop Template page a
copy of the selected Protective Instrument Loop record, where the new record is
specified as a template.

Apply Template: Displays the Protective Instrument Loop dialog box, where you
can select the Protective Instrument Loop record whose values you want to use to
populate the current Protective Instrument Loop record.

Reference Documents: Displays the Reference Documents dialog box, where you
can manage Reference Document records that are linked to the Protective Instru-
ment Loop record.

Reports: Displays a submenu that displays the caption of the Catalog itemPro-
tective Instrument Loop Report as a link, which you can click to view the Protective

Instrument Loop Report.

Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

Help: Displays the context-sensitive help topic for the current page.
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About Creating Protective Instrument Loops

When you create a protective instrument loop, you will need to complete the following
steps:

1. Create the Protective Instrument Loop record and the Protective Instrument Loop
Element records that are linked to that record. The Meridium APM system will cre-
ate the Protective Instrument Loop record and the default Protective Instrument
Loop Element records automatically when you select to create a new protective
instrument loop for an Instrumented Function.

2. Add components to the protective instrument loop in addition to the default com-
ponents. When you add an element to the protective instrument loop, you are cre-
ating a record and linking it to the Protective Instrument Loop record for that
protective instrument loop.

To add components to a protective instrument loop, you can use either of the fol-
lowing views:

e The diagram view
« The grid view

Note: This documentation assumes that you want to use the diagram view to
add components to the protective instrument loop.

3. Define the properties of each element that is included in the protective instrument
loop diagram by providing values in the Protective Instrument Loop Element
records and the Protective Instrument Loop record. To define the properties of a
protective instrument loop, you can use either of the following views:

« The diagram view
o The grid view

Note: This documentation assumes that you want to use the diagram view to
define the properties of the protective instrument loop.

For details on the components of a protective instrument loop, see the data model dia-
gram, where the Protective Instrument Loop family is the predecessor.
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Creating New Protective Instrument Loops Manu-
ally

The following instructions provide details on creating a new protective instrument loop
diagram by adding elements to the default diagram. When you create a protective instru-
ment loop diagram, you are creating a Protective Instrument Loop record. As you add
components to the diagram, you are creating a record in the family that represents that
element.

To create a new protective instrument loop manually:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions grid, select the row containing the Instrumented
Function record for which you want to create a protective instrument loop dia-
gram.

3. On the Assessment Tasks menu, click the Protective Loops link.

The Protective Instrument Loop Diagram View page appears, displaying the
default protective instrument loop diagram, which you can use as a starting point
for creating your protective instrument loop.

Note: If a Protective Instrument Loop record is already linked to the selected
Instrumented Function record, a submenu appears, displaying options that you
can use to create a new Protective Instrument Loop record or view the existing
one. These instructions assume that you want to create a new Protective Instru-
ment Loop. In this case, if the submenu appears, click the Create link, and the
Protective Instrument Loop Diagram Viewpage will appear.

4, Add the desired components to the grid.

5. Define the properties of the components as desired.

6. On the Common Tasks menu, click the Save Loop link.

The protective instrument loop is saved.
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Creating New Protective Instrument Loops Based
on a Template

The following instructions provide details on creating a new protective instrument loop
based on a template. When you create a protective instrument loop based on a tem-
plate, the Meridium APM system will automatically:

« Populate the Protective Instrument Loop record with the information from the Pro-
tective Instrument Loop record for the template.

« Create and populate the Protective Instrument Loop Element records that are
linked to the Protective Instrument Loop record, using the values in the template.

« Create the diagram.

After you create a protective instrument loop based on a template, you can modify it as
desired.

To create a new protective instrument loop based on a template:

1. Access the Instrumented Functions (IFs) page.

2. In the Instrumented Functions grid, select the row containing the Instrumented
Function record for which you want to create a protective instrument loop.

3. On the Assessment Tasks menu, click the Protective Loops link.

The Protective Instrument Loop Diagram View page appears, displaying the
default protective instrument loop diagram.

Note: If a Protective Instrument Loop record is already linked to the selected
Instrumented Function record, a submenu appears, displaying options that you
can use to create a new protective instrument loop or view the existing one.
These instructions assume that you want to create a new protective instrument
loop. In this case, if the submenu appears, click the Create link, and the Pro-
tective Instrument Loop Diagram View page will appear.

4. On the Common Tasks menu, click the Apply Template link.

The Protective Instrument Loop dialog box appears, displaying a list of Protective
Instrument Loop records that are specified as templates.
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Protective Instrument Loop

Select a Protective Instrument Loop Template

| ID | User Mame | Last Updated

|
|L| Template Loop-02 mbj, Secured Super User 311702010

5. In the grid, select the row containing the template that you want to use.
6. Click OK.

The Protective Instrument Loop dialog box closes, and the Protective Instrument
Loop Diagram View page refreshes and displays the protective instrument loop
that is populated automatically with data from the template.

7. Modify the elements of the protective instrument loop as desired.
8. On the Common Tasks menu, click the Save Loop link.

The protective instrument loop is saved.
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About Opening Existing Protective Instrument
Loops

When you open an existing protective instrument loop, you are accessing the Protective

Instrument Loop record and the associated records that make up that protective instru-
ment loop.

You can open an existing protective instrument loop from:

o Search results that return all existing Protective Instrument Loop records.
« The associated Instrumented Function record in an SIL Analysis.
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Accessing a List of Existing Protective Instrument
Loops

When you access a list of existing protective instrument loops, you are accessing a list of
Protective Instrument Loop records, which represent the protective instrument loop.
To access a list of existing protective instrument loops:

« On the SIS Management Start Page, click the SIL Validation link.

The Protective Loop Search page appears, displaying the list of existing Protective
Instrument Loop records.

@ Meridium APM Framework - Protective Loop Search o=

ery~ [ Report~ (f) Graph~ % Dataset~ BB Dashboard ~

meridium

Site Map: 5IS Management

Find Loop

Delete Loop State all - | Run Query |
ceasare

Send To >»

@umXna

Help

| IID | Description | State =
|LESL-1001 Boiler Gas Feed Shutdown - High Pressure | Design
|_| 5L-1002 Boiler Gas Feed Shutdown — Low Pressure | Design
-
4 »
Page: of 1 2records found = First «Previous Next » Last == Page Eze:
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Aspects of the Protective Loop Search Page

The Protective Loop Search page contains the Protective Loop Search workspace,
which displays the results of the query specified in the Protective Loop Search Query
text box on the SIS Management Administration page. This documentation assumes
that you are using the baseline Safety_Loop_Search query, which contains a State
prompt that appears a list at the top of the Protective Loop Analysis Search workspace.
The State list contains a list of record states that have been configured for the Protective
Instrument Loop family. You can choose from the following baseline states:

« Approval: Displays the list of existing Protective Instrument Loop records whose
State field contains the value Approval.

« Design: Displays the list of existing Protective Instrument Loop records whose
State field contains the value Design.

« In Service: Displays the list of existing Protective Instrument Loop records whose
State field contains the value In Service.

« Out of Service: Displays the list of existing Protective Instrument Loop records
whose State field contains the value Out of Service.

« Pending Approval: Displays the list of existing Protective Instrument Loop records
whose State field contains the value Pending Approval.

Selecting theAll option displays the list of ALL Protective Instrument Loop records that
exist in the Meridium APM database. This is the default option.

After you select the desired state, you can click the Run Query button to run the Safety_
Loop_Search query and display the results in the grid at the bottom of the page. The
query results will include hyperlinked Record IDs, which you can click to open the pro-
tective instrument loop on the Protective Instrument Loop Diagram View - <Analysis
ID>page, where<Analysis ID>is the value in the Analysis ID field in the SIL Analysis
record with which you are currently working.

Below the query results, options appear that you can use to navigate the results.
The SIL Analysis Search page contains the following task menus:

« Common Tasks

o Associated Pages

Using the Protective Loop Search page, you can:

« Open an existing protective instrument loop.

« Delete a protective instrument loop.

« Calculate the SIL Validation results for one or multiple protective instrument
loops.
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Common Tasks

Common Tasks &

X Delete Loop
L@ Calculate
7 SendTo ==

€ Help

The Common Tasks menu on the Protective Loop Search page contains the following
links:

« Find Loop: This link is always disabled.

« Delete Loop: Displays a confirmation message, and then deletes the selected
record.

« Calculate: Calculates the values that are stored in the records that make up the
selected protective instrument loop(s).

« Send To: Displays a submenu with options that let youprovide a link to the current
page on your desktop (create shortcut), in an email message, or on a Home Page.

« Help: Displays the context-sensitive help topic for the Protective Loop Search
page.
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Opening an Existing Protective Instrument Loop

To open an existing protective instrument loop:

1.
2.

Access the Protective Loop Search page.

In the State list, select the desired record state, and then click the Run Query but-
ton.

The results appear in the grid.

In the results grid, select the row containing the Protective Instrument Loop
record that represents the protective instrument loop that you want to open.

In the ID cell, click the hyperlinked Record ID.

The protective instrument loop represented by the selected Protective Instrument
Loop record appears on the Protective Instrument Loop Diagram View - <SIL Ana-
lysis>page, where<SIL Analysis>is the value in the Analysis ID field in the SIL Ana-
lysis record with which the Protective Instrument Loop records is associated.

Confidential and Proprietary Information of Meridium, Inc. * Page 266 of 566



Opening Protective Instrument Loops Associated with an Instrumented Function in an SIL Analysis

Opening Protective Instrument Loops Associated
with an Instrumented Function in an SIL Analysis

To open a protective instrument loop associated with an instrumented function in an
SIL Analysis:

1.
2.

Access the Instrumented Functions (IFs) page for the desired SIL Analysis.

In the Instrumented Functions section, select the row containing the Instrumented
Function record that is linked to the Protective Instrument Loop record that you
want to open.

On the Assessment Tasks menu, click the Protective Loops link.

A submenu appears with options that let you create a new protective instrument
loop or view the existing protective instrument loop that is associated with the
selected Instrumented Function record. These instructions assume that you want
to view the existing protective instrument loop.

On the submenu, click the View link.

The protective instrument loop appears on the Protective Instrument Loop Dia-
gram View page.

Note: If the selected Instrumented Function record is associated with more than
one protective instrument loop, the Protective Instrument Loop Search page
appears, where you can search for the desired Protective Instrument Loop
record.
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Aspects of the Protective Instrument Loop Diagram
View Page

When you select to create a new protective instrument loop or open an existing one, the
Protective Instrument Loop Diagram View page will appear by default. The Protective
Instrument Loop Diagram View page contains the Protective Instrument Loop work-
space, which contains the following sections:

« Explorer pane: Contains a hierarchical view of the relationships that exist between
the records that represent the components of the protective instrument loop. For
each level in the hierarchy, an associated element appears in the Diagram grid.
When you select a level in the hierarchy, the associated element will be high-
lighted in green in the Diagram Canvas. You can hide and display the Explorer
pane, using the [1]icon.

« Diagram Canvas: Serves as an interactive drawing interface where you can build a
diagram of the protective instrument loop. Each element represents a record, and
each line between the elements represents the relationship that exists between
those records. When you first access the Design Canvas, baseline elements appear
and serve as a starting point for defining the protective instrument loop. You can
double click an element to display the datasheet for the record that is represented
by that element. Additionally, you can double click a blank space on the Diagram
Canvas to view the Protective Instrument Loop record for that protective instru-
ment loop.

. Palette pane: Contains elements that represent components of a protective instru-
ment loop. Each element corresponds to a family whose records can be linked to
the Protective Instrument Loop record. You can drag an element to the Diagram
Canvas to add that element to the protective instrument loop. The Palette pane
contains the following elements:

Do

'38:' Sensor Group

n Sensor

(=)
3¢ Final Element Group

'@ Final Element

The icon for each element in the Palette pane includes a connection point to the
left, right, or on both sides of the icon, which indicates where that element can be
added to the Diagram Canvas. For example, an element with only a connection
point to the right can be added to the Diagram Canvas only as the first element.
An element with connection points on both sides, however, can be added any-
where in the diagram. You can hide and display the Palette pane using the [7]icon.

Above the Protective Instrument Loop workspace, the =% button appears, which dis-
plays the State Assignments dialog box, where you can manage the Security Users that
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are assigned to the states that are defined for the Protective Instrument Loop family. To
the right of the icon, the following options appear:

« State indicator: Displays the current state of the Protective Instrument Loop
record.

« Operations link: Displays a submenu that lists the available operations for the cur-

rent record. You can use this option to change the state of the Protective Instru-
ment Loop record.

Using the Protective Instrument Loop Diagram View page, you can:

« Add elements to the protective instrument loop diagram.
« Define the properties of each element.

« Delete elements from the protective instrument loop diagram.

« Link Risk Assessment Recommendation records to the Protective Instrument Loop
record that represents the protective instrument loop.
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Adding Elements to the Protective Instrument Loop
Diagram

When you add an element to the protective instrument loop, you are creating a record
and linking it to the Protective Instrument Loop record that represents the protective
instrument loop. Note that adding an element to the protective instrument loop dia-
gram does not assign properties to that element. After you add an element to the dia-
gram, you will still need to define its properties by entering values in the fields in the
record that it represents.

To add an element to the protective instrument loop diagram:

1. Open the desired Protective Instrument Loop record on the Protective Instrument
Loop Diagram View page.

2. In the Palette pane, select the element that you want to add to the protective
instrument loop diagram.

3. Drag the element and drop it in the desired location on the Design Canvas.

The element is added to the diagram. At this point you can define the properties
of that element or link an existing Element record to the element.
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Defining Element Properties in the Diagram View

When you define properties for an element via the diagram view, you are entering val-
ues into fields in the record represented by that element. The following instructions

provide details on defining a new Element record from scratch. Alternatively, you can
link an existing Element record to an element.

To define element properties in the diagram view:

1. Open the desired protective instrument loop.

The protective instrument loop appears on the Protective Instrument Loop Dia-
gram View page.

Protective Instrument Loop

Site Map: 515 Management-> B0007-009 Steam Boiler 5I5-> SIF-1002-> 5L-1002 oy State: Desiom
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Eﬁ Sensor System 1(1oo1)
Eﬂ Sensor Group 1(1o01)

© @ sensor

{11 Logic Solver

- f,h Final Element System 1{1001]
= f,é_%a’:in:lrnsgme:: G:,up{ 1(;};1} Sgnsor Group Sensor Logic Solver  Final ElemEmal Elemeft
@ Finl Element 1{1oo1) System 1 System Group 1(1od1)

(Too1) (1oo1)

Sensor Final Element

Palette

Do 33 o83
Sensor Sensor Group Final Element  Final Element
Group

2. In the Diagram Canvas, double-click the element whose properties you want to

define.
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The record that is represented by that element appears in a new window. For
example, the following image shows a Protective Instrument Loop Sensor record.

-

Sensor 1 (Protective Instrument Loop Sensor)

[l G5

Sensor Subsystem
Sensor ID: Sensor 1
Description:
Sensor Type™  FireGas El Alarm Setting(High,Low): ]
Analog Trip: Low El External Comparison: |:|
Over/Under Range: []  Alarm Filter: 1
Alarm Voted as Trip: I
Base SFF: PCT sFr: PCT
Approved Custom Device: I
Sensor=: [nONE [*]| connection: [MoNE [~]
Interface A: nonE [~] | [-]
= ]| [
|| D | Device Tag | Dangerous Dete... | Dangerous Unde... | Safe Detected | Safe Undetected |
| oK | | Cancel

Provide values in the fields on the datasheet as desired.

4. Click OK.

On the Common Tasks menu, click the Save Loop link.

Your changes are saved.
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Removing Elements from the Protective Instrument
Loop Diagram

When you remove an element from the protective instrument loop diagram, you are
deleting:

« The link between the Protective Instrument Loop record and the record that is rep-

resented by that element.

« Therecord that is represented by that element.

« The records that are linked to the selected record as successors.

Note: You cannot remove an element that appears in the diagram by default.

To remove elements from the protective instrument loop diagram:

1.

Access the desired protective instrument loop on the Protective Instrument Loop
Diagram View page.

On the Diagram Canvas, right-click the element that you want to remove from the
diagram.

A shortcut menu appears.

Note: The shortcut menu does not appear if you right-click a element that
appears in the diagram by default.

Click the Delete link.

A confirmation message appears, asking if you really want to delete the selected
element.

Click the Yes button.

The selected element is removed from the protective instrument loop diagram.
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Linking Existing Records to Elements in the Pro-
tective Instrument Loop

Rather than creating an Element record from scratch and linking it to the element in the
protective instrument loop, you can link an existing Element record to an element in the
protective instrument loop. Additionally, if an element is already linked to an Element
record, you can replace the existing Element record with an existing Element record.
When you do so:

« If the current Element record is not linked to any other protective instrument
loops, that Element record will be deleted.

« If the current Element record is linked to one or more other protective instrument
loops, that Element record will be unlinked from the current protective instrument
loop, and will not be deleted.

The following instructions provide details on linking an existing Element record to an ele-
ment in a protective instrument loop.

To link an existing record to an element in a protective instrument loop:

1. Open the desired protective instrument loop.

The protective instrument loop appears on the Protective Instrument Loop Dia-
gram View page.
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Protective Instrument Loop

Site Map: SIS Management-> B0007-009 Steam Boiler SIS-> SIF-1002-> 5L-1002

o State: Design
Qperations>>

Explorer

E-53 sL-1002
=-£ Sensor System 1(1001)
Eu Sensor Group 1{1oo1)
o @ Sensar
EII! Logic Solver 39
Em Final Element System 1{1oo1) L
E% Final Element Group 1(1001)

@ Final Element

Se nsrmupSeDr
1{1oo1) System 1
(Too1)

Sensor

Palette
L]

Group

)
Logic Sclver  Final ElemEmnial

Sensor Sensor Group  Final Element  Final Elernent

53
Elemept
System Group 1(1od1)

(Tool)
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In the diagram canvas, double-click the element to which you want to link an exist-

ing record.

The record that is represented by that element appears in a new window. For
example, the following image shows a Protective Instrument Loop Sensor record.
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Sensor (Protective Instrument Loop Sensor) EI@

Sensor ID: Sensaor

Description:

Sensor Type™®  Pressure |z| Alarm Setting(High/Low): ]

Analog Trip: Low |Z| External Comparison: ]

Over/Under Range: []  Alarm Filter: O

Alarm Voted as Trip: ]

Base SFF: 93,10 PCT  sFF 82.09 PCT

Approved Custom Device: H
Sensor®: |Rosemount 3051C / 3051L, 5w Rev 7.0 or ab... [+ Connection: |nonE [~]
Interface A: |none [~] | [~]

| [ [ s ]
| D Device Tag Dangerous Detected Dangerous Undete. .. Safe Detected Safe Undetected |
lL‘ Sensor Device ID 2 Sensor 0E-+DD 3.7E-08 0E-+00 0E-+0D
oK | | Cancel

3. Click the Link button.

The Protective Instrument Loop dialog box appears, displaying a list of existing
Element records in the same family. The header on this dialog box indicates the
name of the family (e.g., Sensor). For example, the following image shows how the
Protective Instrument Loop dialog box appears when you access it from a Pro-
tective Instrument Loop Sensor record.
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Linking Existing Records to Elements in the Protective Instrument Loop

Protective Instrument Loop EI@
Select a Sensor
D User Name Last Update
» |PLOS17-009 B Demo, Joe 2/5/2011
{S—
PLOS17-009 A Demo, Joe 2/9/2011
{W—
| oK | | Cancel |

4. Select the row containing the Element record that you want to link to the element,
and then click OK.

The Protective Instrument Loop dialog box closed, and if the element to which
you are linking an existing Element record is already linked to an Element record
that is:

« Not linked to any other Protective Instrument Loop records, a message appears,
indicating that the Element record you selected will replace the current Element
record, and then the current Element record will be deleted. Clicking OK on this
message will delete the current Element record and replace it with the selected Ele-
ment record.

« Linked to one or more other Protective Instrument Loop records, a message will
appear, indicating that the record cannot be deleted until it is unlinked from the
current protective instrument loop. Clicking OK on this message will unlink the cur-
rent Element record and link the selected Element record.

5. If the datasheet window is still open, on the datasheet window, click OK.
The datasheet window closes.
6. On the Common Tasks menu, click the Save Loop link.

Your changes are saved.
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Unlinking Elements from a Protective Instrument Loop

Unlinking Elements from a Protective Instrument
Loop

The following instructions provide details on removing the link between a record rep-
resenting an element and the Protective Instrument Loop record representing the Pro-
tective Instrument Loop. Keep in mind that every Protective Instrument Loop must
consist of at least one of ALL the following elements by default:

« Logic Solver

« Sensor System

« Sensor Group

« Sensor

« Final Element System
« Final Element Group
« Final Element

If you remove the link between a Protective Instrument Loop record and the only record
for a required element type (listed above), the Meridium APM system will automatically
create a new, default record of that element type and link it to the Protective Instrument
Loop record.

You can remove any element from a Protective Instrument Loop only if the record rep-
resenting that element is linked to more than one Protective Instrument Loop. In this
case, the Unlink button on the datasheet for that record will be enabled. If, however, a
record representing an element is linked to only one Protective Instrument Loop, the
Unlink button will be disabled. These instructions assume that the Unlink button is
enabled.

To unlink an element from a Protective Instrument Loop:

1. Open the Protective Instrument Loop containing the element that you want to
remove.

The Protective Instrument Loop appears on the Protective Instrument Loop Dia-
gram View page.
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Unlinking Elements from a Protective Instrument Loop

APMFi

Powered By exSILentia® SILver
Analysis Definition
Systems

Functions

Health Indicators

All Recommendations

Revision History

SIL Validation £

Summary
Grid
Diagram
Calculate

Recommendations

%
i
L<<)

Save Loop

Delete Loop

Save As Template
Apply Template
Reference Documents
Reports >>

Send To »>

@vECREFXI

Help

Associated Pages ]

Leop Diag

Site Map: SIS

View - B0007-009 Steam Boiler SIS

> B0007-009 Steam Boiler 515-» SIF-1001-> 5L-1001

E-£3 sL-1001
Ea Sensor System(1o01)
=] u Sensor Group(1o02)
) PLOG17-005 A
PLO517-009 B
[T Utilities Logic Solver 1

E-m Final Element System({1oo1)
=] % Final Element Group{1o02)

~-{9) XL0615-00%9 A
XL0615-009 B

[ O[]

o State: Design
o Operations>>

I3

Palette

.
Sensor

XL0615-009 B

PLO617-009 A XL0675-009 A

Sensor Group  Final Element  Final Elernent
Group

Open the record representing the element that you want to remove from the Pro-

tective Instrument Loop.

The record appears. The following image shows an example of a Protective Instru-
ment Loop System record that is linked to more than one Protective Instrument

Loop record.
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Unlinking Elements from a Protective Instrument Loop

Sensor System (Protective Instrument Loop System) EI
Sensor System
System ID:
Voting Between Groups™: 1loo1l E Mumber of Groups: 1
Common Cause(Beta)®: PCT
Calculated Results
Calculated PFD Avg: 3.52E-08 Calculated PFH: MA FRPH
Availability: 100.00%: HET: 1
Calculated STR: 6.96E-07 i MTTFS: 176.74 Years
SIL Architectural Constraints: 2 SIL Systematic Capability: MA
Link ‘ | Unlink | | Apply |
| oK | [ Cancel |

3. Click the Unlink button.

The record closes, and the link between the record representing that element and
the current Protective Instrument Loop record is removed.
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Accessing the Protective Instrument Loop Grid View Page

Accessing the Protective Instrument Loop Grid View

Page

The Protective Instrument Loop Grid View page lets you view the elements of the pro-
tective instrument loop by viewing the records that are represented by those elements.
Unlike the diagram view, where you can add an element to the diagram and then define
the field values in the record that is represented by that element, in the grid view, you
can add element records to the protective instrument loop using Link and Apply but-

tons, which appear on the datasheet of some element records.

To access the Protective Instrument Loop Grid View page:

1. Access the desired protective instrument loop on the Protective Instrument Loop
Diagram View page.

2. On the SIL Validation menu, click the Grid link.

The Protective Instrument Loop Grid View page appears.

File  Edit
# Back ~

APM F

Analysis Definition
Systems
Functions

Health Indicators
All Recommenda...

Revision History

SIL Validation LY

k - Protective I

Help

# My Start Page - " Mew /. Search &

Site Map: 5IS Management-> B0007-009 Steam Boiler S5I5-> 5IF-1001-> 5L-1001

=-E3 sL-1001
Ea Sensor System(1oo1)
Eﬂ Sensor Group{looZ)
[ PLOB17-009 A
[ PLO617-009 B
“-{I1t Utilities Logic Solver 1

Eﬂ Final Element System(lo01)
Ew Final Element Group(loo2)

-{0) ¥L0615-009 A
{0 ¥L0615-009 B

Loop Grid View - B00OT-009 Steamn Boiler SIS

o State: Design
° Qperations=>

Protective Instrument Loop
~
Loop ID: 5L-1001) =
Description: Boiler Gas Feed Shutdown - High Pressure L
Loop Class: Safety |Z| Loop Type:
Required SIL: 2 |Z| Demand Mode™:

SIL Validation Method™=:

Test Architecture Constraints™®:

Internal CalculatE

I[EC61511  |v| Systematic Capabiity valic [ |

Summary
= Grid Startup Time™=: 24 Hours  Migsion Time™:
Di; 4
1agram Senosr MCL: 1 [+| Logic Solver MCI: -]
Calculate LAl Il | |
R dati
ecommendations Systems =]
Common Tasks & I |Flag | ID | PFD ... |PFD | Avail... | MTTFS | MTTF... |PTIL |
i S o 0.00% 3.52E-08 100.00% 176.74 3.71% 12
H Save Loop L 9 2EmsOr 9.
I_IFT:‘IT Utilities L... 69.47% 1.19E-03 99.88% 7.22 90.74% 12
x Delete Loop -
I_I."@ Final Ele... 30.52% 5.24E-04 99.95% 118.08 5.55% 12
Eﬁ Save As Template
4-,1 Apply TemEahe e
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Aspects of the Protective Instrument Loop Grid View Page

Aspects of the Protective Instrument Loop Grid
View Page

The Protective Instrument Loop Grid View page contains the following sections:

. Datasheet area: Contains the datasheet for the record that is currently selected in
the Tree pane. At the top of the datasheet area, the following option appears:

Displays the State Assignments dialog box, where you can manage the Security
Users that are assigned to the states that are defined for the Protective Instrument
Loop family.

« State indicator: Displays the current state of the Protective Instrument Loop
record.

« Operations link: Displays a submenu that lists the available operations for the cur-
rent record.

« Tree pane: Contains a hierarchical view of the records that make up the protective
instrument loop. When you select a level in the hierarchy, the corresponding
record will appear in the datasheet area.

When you are viewing some datasheets for Protective Instrument Loop Element fam-
ilies, the following buttons may appear:

« Link: Displays the Protective Instrument Loop dialog box, which contains a list of
records that you can link to the currently selected record. To link one of these
records to the currently selected record, you can select the row containing the
record that you want to link to the currently selected record and then click OK.

« Apply: Displays the Protective Instrument Loop dialog box, which contains a list
of records whose contents that you can use to create a new record that is pop-
ulated automatically with information from the source record and then link that
record automatically to the currently selected record. The new record will be
linked automatically to the currently selected record. To use an existing record to
create a new record and link it automatically to the currently selected record, you
can select the row containing the desired record and then click OK.

« Select: Displays the Protective Instrument Loop dialog box, which contains a list
of Logic Solver records from which you can select the desired element to link to
the protective instrument loop.
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Accessing the Protective Instrument Loop Summary Page

Accessing the Protective Instrument Loop Summary
Page
The Protective Instrument Loop Summary page lets you manage the summarized data

that is stored in the records that make up the protective instrument loop that is illus-
trated in the diagram on the Protective Instrument Loop Diagram View page.

To access the Protective Instrument Loop Summary page:

1. Access the desired protective instrument loop on the Protective Instrument Loop
Diagram View page.

2. On the SIL Validation menu, click the Summary link.

The Protective Instrument Loop Summary page appears.

e Meridium APM Framework - Protective Instrument Loop Summary- B0007-009 Steam Boiler SIS
Help

% Forward -~ # My Start Page - " Mew ﬂ Search [& Catalog B Query -

Protective Instrument Loop

| Report~ ¥ Graph - &3/ Dataset~ & Dashboard -

meridium

Powered By exSILentia® SILver c =
Site Map: 515 Management-> B0007-009 Steam Boiler SI5-» SIF-1001-» 5L-1001 ut State:Desim
Navigation (4 “ Operations=>
Analysis Definition Loop ID: SL-1001 -
Systems
Description: Boiler Gas Feed Shutdown -- High Pressure
Functions =
i . £33
Health Indicators Required SIL: 2 |Z| Demand Mode™: Low Demand |Z|
All Recommenda. .. Test Architecture Constraints*: IEC 51511 |Z| Systematic Capability Validation: [ L
Revision History Startup Time™: 24 Hours  Mission Time™: 1
SIL Validation 9 Sensor MCL: 1 [~] Logic Solver McI: 1 [~]
= Summary Final Element MCI: 1 |Z|
Grid = Calculated Results -
Diagram =
|Flag | | pFD | Availability | mTTRS | P11 1
Calculate =]
» D Sensor System 3.52E-008 100.00% 176.74 12
Recommendations " X 1
| | |Utiities Logic Solver 1 1.19E-003 99.88% 7.22 12| v |
Common Tasks ¥ PFD Contribution MTTFS Contribution
H Save Loop
X, Delete Loop
5.565%
Eﬁ Save As Template 30.52% 0.00% [ sensor System 3.71% M sensor System
Haer] Utilities Logic Solver 1 Utilit