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1 Introduction 
 

1.1 Purpose 
Purpose of the safety manual is to describe the application of the SIL-certified pneumatic AV AUTOMATIC 
VALVE spool valves of the D, I, L series in safety instrumented systems according to IEC 61508. 
 
The safety manual is in addition to the installation and maintenance guidelines for AV AUTOMATIC VALVE 
pneumatic products. 
 
1.2 Scope of application 
The safety manual applies for all AV AUTOMATIC VALVE spool valves of the D, I, L for the defined type variants 
please remark the type code in section 3.2. 
 
The different ordering/ series codes are used to describe different features like size of pipe adapter, flow rate and 
other features (e.g., IP protection class, EX proof, etc.) which all rely on identical safety principle. So, the different 
features have no influence on the safety concept of the valves. 
The framework and conditions defined by the intended use of the AV AUTOMATIC VALVE spool valves as 
described in the installation and maintenance guidelines have to be mandatory fulfilled using the valves in safety 
applications. 
 
1.3 Warning  

 This symbol is used if special requirements, remarks or precautions have to be considered 
by using the valves. 
Disregarding remarks pointed out with this symbol can result in injury of the operational personnel or 
third persons or/and in damages to the equipment. 
 

1.4 Applicable documents 

 The safety manual is to use together with the following documents: 
Installation and maintenance guidance for AV AUTOMATIC VALVE pneumatic products. 
 

 All services for the pneumatic spool valves have to be done by trained and authorized personnel. The 
personnel have to be trained, instructed and authorized to install and service the valves properly. 
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1.5 Used acronyms 
 

HFT Hardware Fault Tolerance 

SIL Safety Integrity Level 

PL Performance Level 

NC Normally closed 

NO Normally opened 

SFF Safe Failure Fraction 

DC Diagnostic Coverage 

MTTR Mean time to repair 

PFDavg Averaged probability of failure on demand 
of the safety function of a safety system. 

Table 1: List of acronyms 

 
1.6 Definition of Safe State and Failure Definition  
 
For common understanding of failures following items are defined:  
 

Safe State
  

Status/position which is defined as safe for the 
System. 

Safety function  Function responsible to maintain or achieve the 
safe state from the actual position/mode of 
operation after request of the safety function 
within the safety time. 

Process safety 
time 

Maximal tolerated time between a failure that 
has the potential to give rise to a hazardous 
event, (for components: the time point of 
demand of safety function) and the finally 
reached safe state to prevent the hazardous 
event occurring. The safety time is part of the 
safety function. 

Dangerous 
failure  

Failure which prevents, that the safe state will 
be reached in the safety time.   

Dangerous 
detected failure 

Failure which is detected by diagnosis and 
repaired within a specified time frame.  

Dangerous 
undetected 
failure 

Dangerous failure which is not detectable and 
could result in a dangerous state or will prevent 
reaching the safe state. 

Safe failure  
 

Spurious failure leading to the safe state of the 
system or raises probability of a spurious 
failure leading to the safe state.  

No effect failure 
(not relevant 
failure) 

Failure not effecting the execution or function 
of the safety functions. 
 

Fail safe 
principle 

Design principle that a failure of a component 
always results in the safe state of the 
subsystem. 

Table 2: Definition of Safety Items according to IEC 61508-4:2010 
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2 SIL-Certificate 
The AV AUTOMATIC VALVE spool valves in the D, I, L series described in the safety manual are certified by 
SGS-TÜV Saar in accordance to IEC 61508 safety integrity level 2 (SIL 2) in singular application with HFT = 0 
and SIL 3 and PL e in redundant application with HFT �  1. 
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3 Safety Aspec ts 

3.1 Application of AV AUTOMATIC VALVE spool valves D, I, L series in safety related 
applications 

3.1.1 Functional principle of AV AUTOMATIC VALVE sp ool valve D, I, L series 
The AV AUTOMATIC VALVE spool valves D, I, L series is suitable to following applications based on the 
safety principle: 
·  To be used as part of actor of safety instrumented systems. 
·  In singular application with HFT = 0 the valves fulfill the requirements for SIL 2 acc. IEC 61508 . 
·  In redundant application with HFT = 1 the valves fulfill the requirements for SIL 3 acc. IEC 61508 . 

D-series: Transition Plate, 90° Mounting plate 
 
The AV AUTOMATIC VALVE spool valves are used in various safety loops to open or close control and supply 
lines. For this purpose, an electrical or pneumatic switching signal by the control instrumentation is transformed in 
the required valve position. 
 

 In general: 

- the home position of the 3/2 and 5/2 valves with single pilot operation (solenoid or air actuation) is 
reached by spring force without any energy supply. Thus, for activating the valve (moving out of the 
safe home position) external control energy is required (pneumatic pressure, or by solenoid). 

- the 5/2 valves with double pilot operation (solenoid or air actuation) will stay in the actual position. 
Thus, for activating the valve (moving out of the safe home position) external control energy is 
required (pneumatic pressure, or by solenoid). 

- the 5/3 valves with double pilot operation (solenoid or air actuation) is reached by spring force 
without any energy supply. Thus, for activating the valve (moving out of the safe home position) 
external control energy is required (pneumatic pressure, or by solenoid). 

 

 In general, for the safety function following boundary conditions are defined: 

1. The electrical or pneumatic control signal has to be shutoff safely in case of demand of the safety function by 
the user 

2. The operating medium must be in respect to any specific properties. 

3. It is not allowed to close/reduce the bleeder of the valve in any case. 

  

3.1.2 The exact functional principle of each type v ariant is described by the 
application specific type designation for each valv e. General description of 
product function 

3.1.2.1 General overview 
Type designation: 
AV AUTOMATIC VALVE spool valve for pipe and base mounting "D, I, L" series. 
3/2, 5/2, 5/3- (CC, OC, PC) way valves 
 
Leakage: 
0,6ml / min 

 
Optional Activations: 
Pneumatic control, single solenoid pilot valve, double solenoid pilot valve 

 
Optional  Adapter:  
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3.1.2.2 Overview Valve types 
 

3-Way 2 Position valves 

 
 

5-Way 2 Position Valves 

 
 

5-Way 3 Position Valves 

 
 

 

 

 
Image 2: Example of AV Automatic Valve spool valve, type “D, I, L” with and w/o pilot valve 

3.1.2.3 Overview Activations 
Pneumatic Control:   Consists of an air end-cap with various connection threads for pneumatic pressure supply.  

 

 

  

 

 
Abbildung 3.1-3: Pneumatische Ansteuerung 

Figure 3.1-3: Pneumatic Control (single/ double) I-/ L-series 

 

Image 1: Schematics of the AV Automatic Valve spool 3/2, 5/2, 5/3- (CC, OC, PC) way valves series “D, I, L” 
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Solenoid pilot valves : These are CNOMO interfaced solenoid pilot valves. These are available in different 
versions. 

 

Image 3: Pilot solenoid valve types 
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Needs to be mounted between the valve and the manifold. 

 

 

  

3.1.2.4 Overview Adaptors 

3.1.2.4.1 Adaptor: Speed control valve: 

 It is not allowed to use the adaptor to adjust the safety time this means to delay the safety function! 

This adaptor could restrict air flow from port 2 to port 3 and from port 4 to port 5. 

 

 

Image 4: Adaptor flow control 
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The Transition Plate is designed for use in situations where the sealing face of the solenoid valve extends beyond 
the mounting surface. 

 

 
 

3.1.2.4.3 Adaptor: 90° Mounting Plate 
 
Allows horizontal installation of the directional control valve 
Orientates the outlets of the valve 90° to the actuator 

 

 

 

  

3.1.2.4.2 Adaptor: Transition Plate: 
 

 

 

Image 5: Transition plate 

 

 

Image 6: 90° Mounting plate 
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3.1.2.5 Requirements for application of AV AUTOMATI C VALVE spool valves series 
D, I, L 

 If an AV AUTOMATIC VALVE spool valve of the D, I, L series is used in a safety related application the 
following requirements have to be met: 

·  The shutoff of the electrical or pneumatic control of the AV AUTOMATIC VALVE spool valve has to be 
guaranteed in case of demand of the safety function. 

·  The safety time of the AV AUTOMATIC VALVE spool valve varies depending on the application. The 
parametrizing of the safety time has to be verified in the final application. 

 There is no online diagnosis available for the AV AUTOMATIC VALVE spool valve of the D, I, L series 
according to the requirements given by IEC 61508. 
Hereby see chapter 3.11 online diagnosis. 
 

·  The intended use of the AV AUTOMATIC VALVE spool valves is given by the type designation 
description. 

 
  

The responsibility of the manufacturer is limited to the manufacturing by specification and delivery of the valves. 
 

 The user  is responsible for: 
·  The usage of the valves acc. to the intended use. 
·  The connections to the valves have to be installed by the user according to the installation guidelines for 

the AV AUTOMATIC VALVE spool valves. 
·  The operating medium supported by the user has to fulfill and guarantee the requirements for level of 

purity and lubricant. 
·  The requirements defined by the technical data sheet and the installation and maintenance guidelines for 

AV AUTOMATIC VALVE pneumatic products have to be met. 
·  The electrical control of the pilot valves has to be supported by the user according to the requirements of 

the interface. 
·  The shutoff of the pneumatic control pressure or the electrical control signal has to be supported by the 

user acc. the requirements of the safety application where the valves are used in. 
·  The safety time and safety function have to be verified by the user before commissioning and after 

defined time periods. The result of the functional test has to be documented. 
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3.2 Valid variants of the AV AUTOMATIC VALVE spool valves D, I, L series for safety 
applications 

 
The variants are defined in the type code. The type code is defined below considering the generic type 
designation. 
D, I, L:  3/2, 5/2, 5/3 spool valves, standard 
 
The features of the AV AUTOMATIC VALVE spool valves can be identified by the following type code: 
 

Image 7:: Type code of AV Automatic Valve air piloted spool valves ISO series in safety applications. 

 

  

ISO-series valve part numbers 

 



  Safety Manual 
  D-, I-, L-series 

2021-08 AV Automatic Valve Page/Seite: 15 / 29 
AV SIL Safety Handbook Ferndale, Michigan 48220 USA  Version: 1.0 
 

Image 8: Type code of AV Automatic Valve solenoid operated spool valves ISO series in safety applications 
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Image 10: Type code of AV Automatic Valve solenoid piloted spool valves L-series in safety applications. 

** options see next page 

 

  

L-series valve part numbers  

 

 

Image 9: Type code of AV Automatic Valve air piloted spool valves L-series in safety applications. 
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Image 11: Options Type code of AV Automatic Valve solenoid piloted spool valves L-series in safety applications 
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D20-series valve part numbers  

 

 

Image 12:Type code of AV Automatic Valve solenoid piloted spool valves D20-series in safety applications 



  Safety Manual 
  D-, I-, L-series 

2021-08 AV Automatic Valve Page/Seite: 19 / 29 
AV SIL Safety Handbook Ferndale, Michigan 48220 USA  Version: 1.0 
 

 

Following designations are common for the SIL-certified AV AUTOMATIC VALVE spool valves: 

·  VH – D, I, L type body. 

·  AV AUTOMATIC VALVE - Spool Valves for Line Mounting Series “D, I, L” 

 

3.3 Inputs/Outputs of AV AUTOMATIC VALVE spool valv es series D, I, L 
The AV AUTOMATIC VALVE spool valves have the following interfaces depending on installed features: 

·  Mechanical interfaces: 
o Threads for pressure supply, bleeder and pneumatic control 
o Installation interfaces for installation on mounting plates, walls, devices, etc. 
o Installation interface for actuation 

·  Electrical interfaces (in case of solenoid pilot valve) 
o Control interface (electrical) 

 
  

D06-series valve part numbers  

 

 

D06/ D20 special valve part numbers  

 

D06-001 

D20-018 

D20-024 

 Image 13: Type code of AV Automatic Valve solenoid piloted spool valves D06-series in safety applications 
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3.4 Safety function 
In accordance to IEC 61508 the safety function is defined in the following: 
All valves of the AV AUTOMATIC VALVE spool valve D, I, L series have the following described safety function 
(SF): 
Table 3.4-1: Safety function of AV AUTOMATIC VALVE spool valves D, I, L series 
 

SF 
No. Description Safe State 

SF1 [SFZ01] 

3/2-and 5/2 single pilot 

 

In case of demand of the safety function the AV 
AUTOMATIC VALVE spool valves will be shutoff and 
the valve will reach the safe position (home position) 
within the specified time by spring force. 

The safe state can be valve opened (home position 
„normally open“ NO) or closed (home position „normally 
closed“ NC) 

3/2 NO: 

- at safe home position there will be flow 
from port 1 to port 2, port 3 will be 
blocked. 

3/2 NC: 

- at safe home position be port 1 will be 
blocked, port 2 will exhaust via port 3. 

5/2: 

- at safe home position there will be flow 
from port 1 to port 2, port 3 will be 
blocked, port 4 will exhaust via port 5. 

 

5/2 double pilot 

 

In case of demand of the safety function the AV 
AUTOMATIC VALVE spool valves will be shutoff and 
the valve will stay in the actual position. 

 

5/3 double pilot 

 

In case of demand of the safety function the AV 
AUTOMATIC VALVE spool valves will be shutoff and 
the valve will reach the safe position (home position) 
within the specified time by spring force. 

The safe position will be the middle position, which 
could be block, exhaust or pressure 

5/3 block: 

- at safe home position port 1 will be 
blocked, port 2 will be blocked, port 3 
will be blocked, port 4 will be blocked, 
port 5 will be blocked 

5/3 exhaust: 

- at safe home position port 1 will be 
blocked, port 2 will exhaust via port 3, 
port 4 will exhaust via port 5 

5/3 pressure: 

- at safe home position port 1 will 
pressurize port 2 and port 4, port 3 will 
be blocked, port 5 will be blocked 

 

 

[SZ1] 

3/2-and 5/2 single pilot 

 

The valve is in the home position and the 
position is remained by spring force. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5/2 double pilot 

 

The valve stays in the actual position 

 

 

5/3 double pilot 

 

The valve is in the middle position and the 
position is remained by spring force. 

 

Table 3: Safety function 
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3.5 IEC 61508 Safety Integrity Level (SIL): Safety related parameters 
 
For design of safety loops the safety related parameters for the AV AUTOMATIC VALVE spool valves D, I, L 
series shown in appendix B can be used. 
 
The AV AUTOMATIC VALVE spool valves D, I, L series fulfill the requirements SIL 2 acc. IEC 61508. 
Using AV AUTOMATIC VALVE spool valves in safety architectures with HFT �  1 the requirements for SIL 3 acc. 
IEC 61508 are met. 
 
For calculation of safety relevant parameters of safety loops where the AV AUTOMATIC VALVE spool valves are 
used in a beta factor has to be considered in case of safety architectures with HFT �  1. See appendix B. 
It is remarked, that the SIL information given in appendix B is exemplarily. The final evaluation of the usage of AV 
AUTOMATIC VALVE spool valves D, I, L series in each safety application and e.g., needed safety related 
architecture in combination with diagnostic measures is in the field of responsibility of the user (e.g., plant 
engineering). 
 
The safety relevant parameter shown in the datasheet can be used as basis for evaluation and initial values for 
further calculations of safety parameters of application specific safety architectures. 
 
It is also user’s responsibility to define adequate proof test intervals for detection of undetected dangerous failures 
(e.g., which could not be detected by regular diagnosis). The user could take into account the manufacturer 
information on inspection intervals in the user documentation defined for maintenance.  
 
Also, it is user responsibility to take care of the specified conditions. In case of deviation of the specified 
conditions for the AV AUTOMATIC VALVE-Spool Valves the manufacturer must be consulted. In that case the 
manufacturer estimates the validity of the calculated safety relevant parameters under changed conditions or if 
corrections are required. 
 
3.6 Safety time 
Depending on each application the safety time varies (the time starting from demand of the safety function until 
the safe state is reached). Main influences are the forces exerting by medium and environmental pressure, 
pipping, fittings and other influences from the installation and applications.  
Parts movement time is the time, all components need to change state (before a reaction could be detected at the 
ports).  
 
Parts movement times by series: 
Actuating: De-actuating 
D06:  0,030 s D06:  0,043 s 
I15:  0,012 s I15:   0,030 s 
I20/ D20/ L20/ L21: 0,010 s I20/ D20/ L20/ L21:  0,044 s 
I45/ L45:  0,020 s I45/ L45:  0,055 s 
 
Specific parts movement times can be provided by AV Automatic valve on request. 
 

 The safety time has to be defined specifically for each application. The manufacturer responsibility is 
limited to the verified compliance of the AV AUTOMATIC VALVE spool valves with the specification of each 
variant. 

 The specified safety time has to be verified by the user for each single application 
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3.7 Installation 

 The AV AUTOMATIC VALVE spool valves have to be installed in accordance to the installation and 
maintenance guidelines for AV AUTOMATIC VALVE pneumatic products. 

 Especially the safety relevant activations of the valves (pneumatic, electrical) and adaptors have to be 
installed according to the requirements. 
 

3.8 Parametrization of AV AUTOMATIC VALVE spool val ves 

 For the AV AUTOMATIC VALVE spool valves of the D, I, L series optional adaptors (e.g., adaptor: 
speed control valve) may be installed. The changeable parameters e.g., the delay time shall not be part of the 
safety time. This means in applications where the safe home state of the valve will be reached by spring force, the 
adaptor speed control valve may not be used to delay the safety time in any case. The time adaptor is only to use 
to delay of the non-safety time. 
 

3.9 Commissioning 
 
The AV AUTOMATIC VALVE spool valves of the D, I, L series are pneumatic control valves in general. The 
valves are used in safety loops to control actors. The valves should be commissioned as part of the safety loop 
where they are used in. 

 The installation and maintenance guidelines for AV AUTOMATIC VALVE pneumatic products are to 
respect. 
Improper treatment or non-compliance with the commissioning instructions serious threats to the commissioning 
personnel may occur 
 

3.10 Offline Proof Test 
 
To perform proof test for AV AUTOMATIC VALVE spool valves D, I, L series the machine/plant has to be in 
standstill and secured against unintentional restart. 
The proof test is to define for each specific application considering overall design of the safety loop. Following 
basic information are to take into account: 

·  Execution of functional test as in commissioning  
·  Execution of visual inspection respect to the maintenance guidelines 
·  Renewal/replacement of components which have malfunction or which are identified during visual 

inspection 
·  Execution of additional functional test before re-commissioning 

Verification of safety time. 
 

 For AV AUTOMATIC VALVE-spool valves of the D, I, L series every 5 years or after 5 million cycles a 
proof test has to be performed. By performing an offline proof test potentially dangerous failures can be detected 
which are undetected during normal operations or which cannot be detected by online diagnosis. 
 

 The proof test must be carried out by manufacturer or qualified personnel. 
 

 Faults affecting the safety function have to be reported to the manufacturer. Safety relevant faults of 
the AV AUTOMATIC VALVE spool valves are: 

- Faults which have prevented / may have prevented the specific execution of the safety function 
- Faults which have prevented / may have prevented the execution of diagnosis measures if the diagnosis 

is used to detect dangerous failures of the application. 
Faults have to be reported to the contact address, see chapter 4.   
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3.11 Online Diagnostics 
 
For AV AUTOMATIC VALVE spool valves D, I, L series no online diagnostics are provided and need to be 
implemented by the integrator/user/OEM in accordance with the standards. 
 

3.12 Inspection, repair and maintenance 

 Repair and maintenance of the AV AUTOMATIC VALVE spool valves D, I, L series have to be done 
respecting the installation and maintenance guidelines for AV AUTOMATIC VALVE pneumatic products. 
In case of malfunction a fault analysis and troubleshooting according to the chapter “troubleshooting” of the 
installation and maintenance guidelines for AV AUTOMATIC VALVE pneumatic products has to be carried out. 
 

 During inspections, repair, maintenance and other service no changings of the system may be made 
which have an impact on the safety concept and/or safety function. 
 

 Faults affecting the safety function have to be reported to the manufacturer. Safety relevant faults of 
the AV AUTOMATIC VALVE spool valves are: 

- Faults which have prevented / may have prevented the specific execution of the safety function 
- Faults which have prevented / may have prevented the execution of diagnosis measures if the diagnosis 

is used to detect dangerous failures of the application. 
Faults have to be reported to the contact address, see chapter 4. 
 
3.13 Decommissioning 
 
The decommissioning has to be made respecting the installation and maintenance guidelines for AV 
AUTOMATIC VALVE pneumatic products. No further requirements and measures are defined from safety point of 
view. 
 

 During decommissioning and dismounting the valve potential risks can emanate from the system 
where the valve is installed in. Information given by the system manufacturer especially by the operating and 
maintenance manuals has to be considered. 
 

4 Contact Address for queries related to safety 
 

Queries and information about safety of AV AUTOMATIC VALVE spool valves D, I, L series can be sent to the 
manufacturer: 

 

Automatic Valve Industrial LLC 

950 Woodward Heights 

Ferndale Michigan 48220 

USA 
 

Email: av@automaticvalve.com   
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Appendix A: Return form for manufacturer inspection  

 

Return Form for  
SIL-certified Components  

 
 

To: 

Automatic Valve Industrial LLC 

950 Woodward Heights 

Ferndale Michigan 48220 

USA 

 

 

 

Sender: 

_____________________________________________ 

_____________________________________________ 

_____________________________________________ 

_____________________________________________ 

Tel. No. for queries: ______________________ 

E-mail for queries: ______________________ 

Type designator: ______________________ 

Number or operating hours: ______________________ 

Number of cycles: ______________________ 

Description of fault: 

__________________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

__________________________________________________________________________ 

  

The valve should: 

 Be tested 

 Be repaired 

 
Be first diagnosed with followed by 
consultation 
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Appendix B: Safety related parameters 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table B-4: B210119, Version 1.0, safety related parameter of AVI spool valves  
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Table B-5: B210119, Version 1.0, safety related parameter of AVI spool valves – remarks to the data sheet  
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Safety architecture  

The following block diagrams showing the architecture of AVI spool valves in a 1oo1 architecture (HFT = 0) and 
for redundant applications in a safety related 1oo2 architecture (HFT = 1) are shown. 

The architectures are limited to the single element here the AVI spool valve. The actor controlled by the AVI spool 
valve or the peripheral equipment (pneumatic supply, electronic control, etc.) are not considered in the safety 
related parameters. 

 

 

 

 

 

 

Image B-14: Reliability block diagram for 1oo1 architecture 

 

 

 

 

 

 

 

 

 

 

Image B-15: Reliability block diagram for 1oo2 architecture 

 

Information for usage of AVI spool valve in safety a rchitectures: 

If AVI spool valves are used in safety relevant architectures with HFT �  1 (e.g. in a 1oo2 architecture) the beta 
factor has to be considered in calculation of safety relevant parameters: 

� int  = 5% 

 

� int:  Rate of  undetected common cause failure for calculation of the beta factor �  depending on the 
architecture of application  (See IEC 61508-6, table D.5). 

� D int:  Rate of common cause failure which can be detected by diagnostics (� D int = DC x � int) 

 

If AVI spool valves are used in safety related architectures in combination with other valves from other 
manufactures the beta factor for the application has to be determined acc. IEC 61508-6. 

The beta factor shown above can be used as reference if the valve combined with AVI spool valves of the type 
series 27 and 21 fulfills following requirements: 

- The exchange of information between components is possible (e.g. by common pneumatic supply) 

- The safety principle is similar (e.g. spring return force) 

- The safety function is independent of the control electronics 

- The valve is conservatively designed 

- A field fault analysis was done for the component 

- For the component safety relevant parameter are determined based on a systematical fault analysis (e.g. 
FMEDA, FTA) 

- In case of failure the component can be identified and is replaceable/repairable 

- The operational conditions and operational environment are known and proven in use for component 
application 

- If applicable: For the component an EG declaration of conformity exists 

- The design of the component is verified and validated in application.  

Element 

Element 1 

Element 2 
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MooN 
N 

2 3 4 5 

M 

1 � int 0,5 � int 0,3 � int 0,2 � int 

2  1,5 � int 0,6 � int 0,4 � int 

3   1,75 � int 0,8 � int 

4    2 � int 

 

 

 

 

 

 

 

 

 

 

Table B-6: Calculation of the beta factor �  depending on the safety relevant architecture 

 

Information for the user of AVI spool valves with co mmon pneumatic supply: 

The pneumatic supply containing process gas, oiling system, de-hydration system, filters, conditioning, etc. is not 
considered in the safety related parameters of the AVI spool valves. 

If the analysis of the safety loop within the AVI spool valves are used in result in that the pneumatic supply is 
safety relevant, e.g. the purity of the process gas, the pneumatic supply has to be considered in addition in safety 
loop calculations. 

If the analysis of the safety loop within the AVI spool valves are used in result in that the pneumatic supply is used 
for valves in a safety related architecture with HFT �  1 (e.g. common pneumatic supply for valves in a 1oo2 
architecture), the common cause of the pneumatic supply has to be considered separately in the calculation of the 
safety loop. This is not considered in the beta factor given for the AVI spool valve. 

 

Information for application of AVI spool valves in s afety instrumented systems acc. IEC 61511-1: 

The safety related parameter of appendix B for AVI spool valves can be used to calculate failure rates of safety 
instrumented systems acc. IEC 61511-1. 

The qualitative requirements to the hardware fault tolerance (HFT) acc. IEC 61511-1 differ from the requirements 
defined in IEC 61508. This has to be considered separately in each application. 

The qualitative requirements for hardware fault tolerance shown in this report are in accordance to IEC 61508-2, 
Route 2H. 
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