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Functional safety instrumented systems 
for the process industry sector 

International Electrotechnical Commission (IEC) developed 
IEC 61511 in 1998

ISA S84 committee adopted the IEC 61511 standard in 2004 
creating ISA 84.01/IEC 61511

– These standards called for Safety Instrumented Systems to be 
designed to automatically respond to potentially dangerous process 
conditions and take preprogrammed action to mitigate or avoid a 
dangerous condition

– The safety-related portion of the Plant Control 
Systems configuration must remain in place 
for the lifecycle of the plant

– Provides a framework for establishing safety 
integrity levels and hardware fault tolerances 

– Preparation of information and procedures 
concerning software needed by the user for 
the operation and maintenance of the SIS
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Safety Instrumented Systems fit to 
SmartPlant Instrumentation 

Basic Plant Control Systems use SmartPlant 
Instrumentation to Document:
– Indexes
– Spec Sheets
– Field Wiring 
– Loop Diagrams
– Integration to DCS systems

IEC 61511 created Need to Document Safety 
Instrumented Systems:
– Shutdown Systems (ESD), 
– Fire and Gas Systems (F&G) 
– Burner Management Systems (BMS) 
– Safety Interlock (or Instrumented) Systems (SIS)
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Plant Control Systems Manufactures Offer 
Solution for Safety Instrumented Systems 

IEC 61508 defines a set of standards for functional safety of 
electrical or programmable electronic safety-related systems 
equipment

IEC 61508 was first published in 1998 with the latest revision 
published in September of 2005

Manufactures switched from hard wired Safety systems to 
safety PLC’s and safety networks:
– Internationally Certified 
– Lower Installed Equipment Costs 
– Heightened Flexibility of Configuration  
– Reduced Risk of Process Operator Error

The SmartPlant Instrumentation now has the burden of 
documenting the Safety Instrumented System and the Basic 
Process Control System
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Safety Instrumented Systems benefit from
SmartPlant Instrumentation 

Data centric information management
– Data is input once and resides only one place and is 

referenced by other systems with integration.

Reference System data management
– Reference System Data for procedures and practices are 

maintained in the system and readily available to the users

Applying rule bases and data profiles
– Rule bases and Data profiles validate data as it is loaded 

into the databases and govern user input to reduce errors

Automated Document Generation & Management
– Documents are controlled for management of Change and 

automatic report generation from the database
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Basic Parts of a Safety 
Instrumented Systems

Initiators
– Primary Sensing Elements (Transmitters & Switches)

Logic Solver
– Programmable Logic Controllers or Switch & Relay Logic

Actuators
– Final Control Elements (Valves, Motors & Solenoids)
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Reliability factors for 
Safety Instrumented Systems 

The most common areas of Failure (92%) are the Initiators and 
Actuators and their associated wiring systems

They are also the two areas that SmartPlant Instrumentation 
interfaces with the Safety Instrumented System!
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Basic Process Control System compared to 
Safety Instrumented Systems

SIS System Requirements
– Signals are connected to a dedicated Programmable Logic Controller
– Multiple block and bleed Control Valve Configurations 
– Partial stroke testing to maintain high SIL ratings
– Power supplied from Redundant UPS systems 
– Discrete Outputs Vs Analog
– Redundant I/O
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SmartPlant Instrumentation 
Maintains Safety Instrumented Systems Data

SAFETY INSTRUMENTED SYSTEMS INDEX DATA
– All Safety Device Tag Numbers with Related Data
– Additional Fields of data specific to Safety Devices

SAFETY INSTRUMENTED SYSTEMS SPEC DATA
– Specify Safety Devices for Sizing, Selection & Purchase
– Additional Spec Sheets for Unique Safety Devices

SAFETY INSTRUMENTED SYSTEMS WIRING DATA
– All Wiring From Safety Devices to Logic Solver I/O
– Additional Wiring Requirements for Safety Power System

SAFETY INSTRUMENTED SYSTEMS DOCUMENTS
– Reference Document Management System PCS
– Additional Information Management for Safety Systems
– Operator Document Retrieval of Safety Information
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SAFETY INSTRUMENTED SYSTEMS 
INDEX DATA

STANDARD BASIC PROCESS 
CONTROL SYSTEM INDEX DATA

– Plant – Area – Unit Reference
– Instrument Tag Numbers 
– Loop association 
– Service Description
– Process & Instrument Diagram 
– Instrument Function 
– Signal Types & I/O Data
– Piping Line Information
– Fabrication Requirements
– Cross References
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SAFETY INSTRUMENTED SYSTEMS 
INDEX DATA

Additional Index Data for Safety Instrumented Systems:
– SIL Ratings
– Interlock Numbers
– Maintenance Cycles
– Instrument System Identifiers
– Special Notes for Design Engineering

User Defined Fields and Tables for Safety Data
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SAFETY INSTRUMENTED SYSTEMS 
SPEC SHEETS

STANDARD INSTRUMENT 
SPEC SHEET DATA
– Instrument Tag Numbers 
– Service Description
– Device sizing Data
– Design Process Data
– Operating Process Data 
– Materials of Construction
– Process Connections Data
– Signal Connection Data
– Fabrication Requirements
– Purchasing Information
– Revision Control



AV\filename.ppt 13

SAFETY INSTRUMENTED SYSTEMS 
SPEC SHEETS

Additional Spec Sheet Data for Safety Instrumented Systems:
– Safety Integrity Level Ratings
– Approvals and Testing Requirements
– Certifications and Approvals 
– Redundancy or Conditioning Requirements
– Special Notes for Design Engineering
– Partial Stroke Testing Requirements (for Valves)

New Spec Sheets May Need to be Added for Safety Devices
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SAFETY INSTRUMENTED SYSTEMS 
WIRING DATA

SMARTPLANT INSTRUMENTATION 
STANDARD WIRING DATA

– Wiring of Field Devices
– Signal from Field Devices 
– Wiring of Field Junction Boxes
– Home Run Cables and Connectors
– Marshalling Panels and Terminals
– Connections to DCS I/O Cards
– Power Distribution at DCS 
– Jumpers and Bus Wiring
– Field Power Wiring
– Grounding Wiring
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SAFETY INSTRUMENTED SYSTEMS 
WIRING DATA

Issues When Wiring Safety Instrumented Systems:
– PLC I/O Redundant Power Distribution uses common bus 
– Maintain Physical Separation between SIS and BPCS wiring  
– Minimize terminals and connections as points of failure
– Special Colors, Markings and Labels for Safety Systems

May Need to Create Ladder Wiring instead of Loop Diagrams
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SAFETY INSTRUMENTED SYSTEMS 
DOCUMENTATION

STANDARD AUTOMATION SYSTEM DELIVERABLES

– Instrument Indexes 
– Instrument Spec Sheets
– Process Data Sheets
– Sizing Calculation Sheets 
– Field Wiring Diagrams 
– Junction Box Wiring Schedules
– Instrument Cable Schedules
– Instrument Loop Diagrams
– Maintenance Schedules
– Maintenance Reports
– Instrument Calibration Reports

Not all SIS deliverables can be easily produced or 
generated with SmartPlant Instrumentation
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SAFETY INSTRUMENTED SYSTEMS 
DOCUMENT MANAGEMENT

Dynamic Document Management of Electronic Safety Documents:
– Safety Plan
– Hazard Reviews
– Pre-Start-up Acceptance Test
– Safety Requirements Specification
– Safety Instrumented System Design
– Operation and Maintenance Procedures

SmartPlant Instrumentation and Safety Documents may be Integrated to 
provide Operators with another layer of Safety to overall Plant 
Operations by providing facilities for quick disaster recovery
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Safety Instrumented Systems 
Integration To SmartPlant Instrumentation

Documenting and Integrating Safety Instrumented Systems with 
SmartPlant Instrumentation Results:
– Integrity of the Data Centric Environment Provides for Maintaining and 

Accessing the Safety Instrumented Systems Information 
– Automatic Change Management Updates Reports and Display Screens 

as Configuration Changes, Helps Meet Regulatory Requirements 
– Controlled Access, and Electronic Records Keeping Needed for the

Operation and Maintenance of the Safety Systems
– Real Time Access to Process Control System and Safety Instrumented 

Systems Data Provides Facilities for Quick Disaster Recovery
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Questions?

ASCII stupid question

Get a stupid ANSI
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