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Safety Manual for Azbil Control Valves and
Actuators for Safety Instrumented Systems

1. Introduction

This Safety Manual provides information necessary to design, install,
verify and maintain a Safety Instrumented Function (SIF) utilizing
the Valves and Actuators. This manual provides necessary user in-
formation and requirements for meeting the IEC 61508 and/or IEC
61511 functional safety standards.

1-1. Terms, Abbreviations and Acronyms

Safety Freedom from unacceptable risk of harm

Functional The ability of a system to carry out the actions necessary to

Safety achieve or to maintain a defined safe state for the equip-
ment / machinery / plant / apparatus under control of the
system

Element Part of a subsystem comprising a single component or any
group of components that performs one or more element
safety functions

FMEDA Failure Modes, Effects and Diagnostic Analysis

HFT Hardware Fault Tolerance

Low Demand |Mode,where the demand interval for operation made on

Mode a safety-related system is greater than twice the proof test
interval.

PFDavg Average Probability of Failure on Demand

PVST Partial Valve Stroke Test, used for the same meaning as
Partial Stroke Test (PST)

SFF Safe Failure Fraction

SIF Safety Instrumented Function

SIL Safety Integrity Level

SIS Safety Instrumented System

Type A Element [“NonComplex” element (using discrete components); for
details see 7.4.4.1.2 of IEC 61508-2

1-2. Related Literature

® Specification Sheets

Model # Document No. Model # |Document No.
AGVB SS2-AGVB200-0001 HLS S$S2-8113-0200
AGVM SS2-BSL100-0100
HTS S§S2-8113-0300 ACP SS2-ACP100-0100
S§S2-BSL100-0100 SS2-BSL100-0100
VDC S§S2-8110-1100 HCB S§S2-8113-1100
§S2-8110-1200 SS2-BSL100-0100
ACN SS2-ACN100-0100 HPS SS2-8113-0400
HCN §S2-8113-1110 HPC S$S2-8113-1200
HLC §S2-8113-0210 HSC S§S2-8113-0310
AC2 SS2-AC2001-0100
PSA SS2-PSA200-0100 HA 2,3,4 [SS2-8213-0500
1,234
VA5 S5S2-8210-0100 PSA 6,7 |SS2-PSA100-0100

E1

® User's Manual
Manual No.
CM2-ADV100-2001
CM2-ACP100-2001
CM2-AC2001-2001
OM2-8113-0201

Model # (Valve / Actuator)
AGVB, AGVM /PSAL1,2,3,4,6,7
ACP, ACN /HA2,3,4

AC2/ PSA6,7

HLS, HLC, HTS, HSC, HPS

/ PSA1,2,3,4,6,7, HA2, 3,4, VA5
HCB, HCN, HPC

/ PSA1,2,3,4,6,7, HA2, 3,4, VA5
VDC / VA5

OM2-8113-0202

OM2-8110-0300/ 1200

® exida FMEDA Reports for Azbil Corporation Valves and Actuators
Report No. Product
AZB 17-09-055 R0O01 V1R2  |Actuators
AZB 17-09-055 R002 V1R3 _ [Globe type Single-Seated Control Valves
AZB 17-09-055 R003 V1IR3  [Globe type Cage Guided Control Valves

1-3. Reference Standards

® IEC 61508: 2010:Functional safety of electrical/electronic/ pro-
grammable electronic safety-related systems.

® [EC 61511:2016:Functional Safety — Safety Instrumented

Systems for the Process Industry Sector (or ISA 84.00.01 if it is
more appropriate)

Contact us to acquire the Specification Sheet, User’s manual and the
FMEDA report.

2. Product Description

2-1. Valves

Model# Type Nominal Size Pressure Rating
AGVB Globe Type 1/27to 4” 150#

AGVM Single-Seated 1/2”to 4” 300#

HLS Control Valves 1/273/4717 150# to 600#
HLC 1/27°3/4517 150# to 600#
HTS 1-1/2”t0 8” 150# to 600#
HSC 1-1/27t0 8 150# to 600#
HPS 1” to 3” 900# to 2500#
ACP Globe Type Cage 1-1/2”to 87 |150# to 600#
ACN Guided Control 1-1/2” t0 87 150# to 600#
HCB Valves 1-1/2”t0 8” 150# to 600#
HCN 1-1/2”t0 8” 150# to 600#
HPC 1-1/2”t0 8” 900# to 2500#
VDC 1-1/2” to 127 150# to 2500#
AC2 6” to 247 150# to 600#
2-2. Actuators

Model # Type Action
PSA1,2,3,4 |Pneumatic, Diaphragm, Multi Spring Direct & Reverse
HA2,34 Pneumatic, Diaphragm, Multi Spring Direct & Reverse
VA5 Pneumatic, Diaphragm, Multi Spring Direct & Reverse
PSA6,7 Pneumatic, Piston, 2 Spring Reverse

3. Designing a SIF using Valves and Actua-

tors

3-1. Safety Function

When the valve's actuator is de-energized, the actuator and valve
moves to its fail-safe position. Depending on fail-closed or fail-open
configuration, the valve position move to close off the flow path
through the valve body or open the flow path through the valve body.
The Valves and Actuators are intended to be part of a SIF subsystem
as defined per IEC 61508 and the achieved SIL level of the designed
function must be verified by the designer.

3-2. Environmental limits

The designer of a SIF must check that the Valves and Actuators are
rated for use within the expected environmental limits. Refer to the
Specification Sheets.



3-3. Application limits & restrictions

The materials of construction of Valves and Actuators are specified in
the Specification Sheets. It is especially important that the designer
check for material compatibility considering on-site chemical con-
taminants and air supply conditions. If the Valves and Actuators are
used outside of the application limits or with incompatible materials,
the reliability data provided becomes invalid.

3-4. Design Verification

A detailed Failure Mode, Effects, and Diagnostics Analysis (FMEDA)
report is available from Azbil Corporation. This report details all fail-
ure rates and failure modes as well as the expected lifetime.

The system’s response time is dependent on the entire final element
subsystem. The user must verify the system response time is less than
the process safety time for each final element.

3-5. SIL Capability

3-5-1. Systematic Integrity
SIL 3 Capable -the Valves and Actuators have met manufacturer de-
sign process requirements of IEC 61508 Safety Integrity Level 3

3-5-2. Random Integrity

The Valves and Actuators are classified as a Type A device accord-
ing to IEC61508.The failure rate data used for this analysis meets the
exida criteria for Route 2H which is more stringent than IEC 61508.
Therefore, Valves and Actuators meet the hardware architectural con-
straints for up to SIL2Z@HFT=0 (or SIL3@HFT=1) when the listed
failure rates are used.

The SIS designer is responsible for meeting other requirements of ap-
plicable standards for any given SIL.

3-6. Failure Rates

Refer to the FMEDA report (Report No.AZB 17-09-055 R001 VIR2,
R002 V1R3 and R003 V1R3) for all failure rates. The failure rate data
is only valid for the useful lifetime of the Valves and Actuators. The
failure rates will increase after this time period. Reliability calcula-
tions based on the data listed in the FMEDA report for mission times
beyond the useful lifetime may yield results that are too optimistic,
i.e. the calculated Safety Integrity Level will not be achieved. In order
to claim diagnostic coverage for Partial Valve Stroke Testing, it is au-
tomatically performed at a rate at least ten times faster than the Proof
Test Frequency. Consult the FMEDA report for a detailed list of the
assumptions used in the analysis.

3-7. Connection of the Valves and Actuators to the SIS

Logic-solver
Verify appropriate connections to the logic solver are made by refer-
ring to the instruction and safety manual of the logic solver.

3-8. General Requirements

All SIS components including the Valves and Actuators must be op-
erational before process start-up.

User shall verify that the Valves and Actuators are suitable for use in
safety applications.

Personnel using and performing maintenance and testing on the
Valves and Actuators shall be competent to do so.

Results from the proof tests shall be recorded and reviewed periodi-
cally.

Please read “Terms and Conditions” from the following URL
before ordering and use.

http://www.azbil.com/products/factory/order.html

Specifications are subject to change without notice.

4, Installation

The Valves and Actuators must be installed per standard practices
outlined in the User's Manual.

The environment must be checked to verify that environmental con-
ditions do not exceed the ratings.

The Valves and Actuators location and placement must be accessible
for physical and/or visual inspection and allow for manual proof test-
ing.

Pneumatic piping to the actuator shall be kept as short and straight as
possible to supply enough airflow.

The actuator shall be mounted in a low vibration environment.

5. Operation and Maintenance

5-1. Proof test without automatic testing

The objective of proof testing is to detect failures within Valves and
Actuators that are not detected by any automatic diagnostics of the
system. Of main concern are undetected failures that prevent the
safety instrumented function from performing its intended function.
The frequency of proof testing, or proof test interval, is to be deter-
mined in reliability calculations for the safety instrumented functions
for which Valves and Actuators are applied. The proof tests must be
performed at least as frequently as specified in the calculation in order
to maintain the required safety integrity of the safety instrumented
function.

The following proof test is recommended. The results of the proof test
should be recorded and any failures that are detected and that com-
promise functional safety should be reported to Azbil Corporation.

Table 1. Recommended Proof Test

Step Action.

Bypass the safety function and take appropriate action to avoid

! a false trip.

Interrupt or change the air supply to the Actuator to force the
2 Actuator/Valve assembly to the Fail-Safe state and confirm that
the Safe State was achieved and within the correct time.

Inspect the Valve & Actuator for any visible damage or con-

3 tamination.

4 Re-store the original air supply to the Actuator and confirm
that the normal operating state was achieved

5 Record any failures in your company’s SIF inspection database.

6 Remove the bypass and otherwise restore normal operation.

Note: Refer to FMEDA report for Proof test coverage

5-2. Repair and replacement

Repair procedures in the Valves and Actuators User’s manual must
be followed.

5-3. Useful Life

The useful life of the Valves and Actuators are 15 years

5-4. Manufacturer Notification

Any failures that are detected and that compromise functional safety
should be reported to Azbil Corporation. Please contact Azbil cus-
tomer service.

azbil

Azbil Corporation
Advanced Automation Company
1-12-2 Kawana, Fujisawa

Kanagawa 251-8522 Japan
URL: http://www.azbil.com/

E2
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1st edition: May 2018

No part of this publication may be reproduced or duplicated
without the prior written permission of Azbil Corporation.
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