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What is SIL and Why Is it Important to the Customer? 
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Safety Integrity Level (SIL) is the latest buzz word in the world of high value, industrial safety 
systems. Unfortunately, the true meaning of SIL is greatly misunderstood. What is it and why as 
a manufacturer does Det-Tronics® believe it is important? 
 
To understand SIL, you must first understand the entire safety system and its function. A Safety 
Instrumented System (SIS) is a collection of components (field devices and a logic server) that 
executes one or more protective functions known as Safety Instrumented Functions (SIF). A SIF 
can include, but is not limited to, fire detection, gas detection, fire suppression, annunciation, 
mitigation, or any combination thereof. IEC 61508, the international standard governing the 
implementation of safety instrumented systems, requires a safety analysis (i.e., HAZOP) be 
performed on each SIF. One result of this safety analysis is the determination of the level of risk 
for each SIF. Risk is a combination of the probability of failure and the consequence of that 
failure. When a SIF has too much risk, it is assigned a SIL value. SIL is a quantitative measure 
of “availability” for a given protective function. It enables an engineer to reduce the risk of a 
hazard and quantify that reduction. A SIL value specifically quantifies the extent to which the 
user can expect the protective function to be “available” and in the case of a failure, fail in a safe 
manner. SIL values range from 1 to 4, with 4 being the highest level of risk reduction. A SIF with 
a SIL value of 2, a common value for a fire and gas system, is considered to be “available” 
between 99 and 99.9% of the time it is called upon to perform its protective function. 
 
Products can be assessed and rated by a third-party agency according to their suitability for use 
in a SIF up to given SIL value. This offers the customer a comprehensive analysis of the 
product, ensuring that the protective function will perform as required. Products assessed to the 
requirements of IEC 61508 have had their availability statistics determined. A certification report 
is included with the product providing such information as restrictions on use, diagnostics 
coverage within the certified device, availability statistics, and ongoing testing requirements of 
the device. There are different levels of product assessment, which leads to confusion when 
comparing competitive devices. Unfortunately, IEC 61508 does not dictate that like devices 
undergo identical assessments. A device, such as a flame detector that has undergone a 
hardware-only assessment, does not need to disclose the fact that the assessment did not 
consider the integrity of the firmware code or the manufacturing process. 
 
Det-Tronics® X3301 Protect•ir® Multispectrum IR Flame Detector and PointWatch Eclipse® IR 
Combustible Gas Detector were the first and continue to be the only detection products of their 
kind to be third-party assessed to all parts of IEC 61508 on the market. We also offer the Eagle 
Logic Solver (ELS) Fire and Gas Safety System for complete detection and control. 
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