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This document is the Functional Safety data sheet of EJX *** A/ J, EJA*** E/ J.
Certificate
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Certificate

No.: 968/FSP 1199.05/22
Product tested Presssure Transmitter Certificate Yokogawa Electric
holder Carparation
2-8-32 Makacho
Musashino-shi
Tokyo 180-8750
Japan
Type designation EJA E Saries, EJA J Sarias,
EJX A Series, EJX J Saries
Dratails e Ravision List
Codes and standards IEC 51508 Pars 1-7:2010
Intended application Sensors for pressure measuremant of liquids and gases.

The sensors of the EJA and EJX Series comply with the requirements of the
stated standards. They can ba used in a safely instrumentad system, a.g. in
the application area of IEC 61511-12017, in a single channel architectuns
{HFT=0) up to SIL 2 and in a redundant architectura (HFT=1) up to SIL 3.
Output currants =3.6mA and =21 .6mA have to be considerad by the
downstream safety devica as a failure condition.

Specific requirements Tha Oparating Instructions and the Safety Manual shall ba considared.

Valid until 2027-09-15

The issue of this certificate ks based upon an evaluation in accordance with the Certification Program
CERT FSP1 V1022017 inite actual version, whose results are documentad in Report Mo, 96EFS5P 1199.05/22 dated
2022-08-286. This certificate is valid only for products, which are identical with the product tested.
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Revision List

YOKOGAWA

Revision List

referred to on Certificate No.: 968/FSP 1199.05/22

Product Tested: Pressure transmitter

EJX A Series and J Series, EJA E Series and J Series

TUVRheinland®
Precisely Right.

Type Designation Description HRerdizz': i:f:;';?;: Report-No.: Cer;itgtt::x;ion
Differential Pressure Transmitters 10 104 | 968/FSP 1199.0015|  Valid
4mA-20mA output and Integral digital output

EJX110A, EJX110J, EJA110E, EJA110J,
EJX120A, EJX120J, EJA120E, EJA120J, 1.1 3.01 968/FSP 1199.00/15 Valid
EJX130A, EJX130J, EJA130E, EJA130J, | Differential Pressure Transmitters 3.01 968/FSP 1199.02/19 Valid
EJX310A, EJX310J, EJAS10E, EJA310J | 4mA—20mA output 1.2 501 |968/FSP 1199.0319]  Valid
5.02 968/FSP 1199.04/20 Valid
Low Flow Transmitter .
4mA—-20mA output and Integral digital output 10 1.04 968/FSP 1199.00/15 Valid
1.1 3.01 968/FSP 1199.00/15 Valid
EJX115A, EJX115J,EJA115E, EJA115J
Low Flow Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Diaphragm Sealed Differential Pressure Transmitter .
4mA-20mA output and Integral digital output 1.0 1.04 968/FSP 1199.00/15 Valid
1.1 3.01 968/FSP 1199.00/15 Valid
EJX118A, EJX118J,EJA118E, EJA118J -
Diaphragm Sealed Differential Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Yokogawa Electric Corporation TUV Rheinland Industrie Service GmbH
Automation - Functional Safety (A-FS)
2-9-32 Nakacho, Musashino-shi, Tokyo Am Grauen Stein
180-8750 Japan 51105 KoIn / Germany
Page 10f6
Revision List
referred to on Certificate No.: 968/FSP 1199.05/22 TUV Rheinland ®
YOKOGAWA Product Tested: Pressure transmitter Precisely Right.
EJX A Series and J Series, EJA E Series and J Series
Sanitary Type Differential Pressure Transmitter .
4mA-20mA output and Integral digital output 1.0 1.04 968/FSP 1199.0015 Valid
1.1 3.01 968/FSP 1199.00/15 Valid
EJX117J, EJA117J N
Sanitary Type Differential Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Flange Mounted Differential Pressure Transmitter .
4mA-20mA output and Integral digital output 1.0 1.04 968/FSP 1199.00/15 Valid
1.1 3.01 968/FSP 1199.00/15 Valid
EJX210A, EJX210J, EJA210E, EJA210J -
Flange Mounted Differential Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Sanitary Type Liquid Level Transmitter 10 1.04 O6B/FSP 1199.00/15 Valid
4mA-20mA output and Integral digital output : : : al
1.1 3.01 968/FSP 1199.00/15 Valid
EJX213J, EJA213J -
Sanitary Type Liquid Level Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Gauge Pressure Transmitter 1.0 104 | 968/FSP 1199.00115|  Valid
EJX430A, EJX430J, EJA430E, EJA430J, 4mA-20mA output and Integral digital output : : ) al
EJX440A, EJX440J, EJA440E, EJA440J
Gauge Pressure Transmitter 1.1 3.01 968/FSP 1199.00/15 Valid

Yokogawa Electric Corporation

2-9-32 Nakacho, Musashino-shi, Tokyo
180-8750 Japan

Page 2 of 6

TUV Rheinland Industrie Service GmbH
Automation - Functional Safety (A-FS)
Am Grauen Stein

51105 KoIn / Germany
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YOKOGAWA

Revision List

referred to on Certificate No.: 968/FSP 1199.05/22
Product Tested: Pressure transmitter

EJX A Series and J Series, EJA E Series and J Series

A TUVRheinland®

Precisely Right.

4mA-20mA output 3.01 | 968/FSP 1199.0219  Valid
1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Diaphragm Sealed Gauge Pressure Transmitter O68/FSP 1199.00/15 .
4mA-20mA output and Integral digital output 10 1.04 : Valid
EIX38A. EJXA38.. EJAA3EE. EJA438S 1.1 3.01 968/FSP 1199.00/15 Valid
' ' ' Diaphragm Sealed Gauge Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Absolute Pressure Transmitter 10 1.04 968/FSP 1199.00/15 Valid
4mA-20mA output and Integral digital output : : : al
1.1 3.01 968/FSP 1199.00/15 Valid
EJX510A, EJX510J, EJA510E, EJA510J -
Absolute Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Gauge Pressure Transmitter 1.0 1.04 | 968/FSP 1199.0015|  Valid
4mA—-20mA output and Integral digital output . : : all
1.1 3.01  |968/FSP 1199.00115|  Valid
EJX530A, EJX530J, EJA530E, EJA530J -
Gauge Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Yokogawa Electric Corporation TUV Rheinland Industrie Service GmbH
Automation - Functional Safety (A-FS)
2-9-32 Nakacho, Musashino-shi, Tokyo Am Grauen Stein
180-8750 Japan 51105 K6In / Germany
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Revision List
referred to on Certificate No.: 968/FSP 1199.05/22 TUV Rheinland ®
YOKOGAWA Product Tested: Pressure transmitter Precisely Right.
EJX A Series and J Series, EJA E Series and J Series
Sanitary Type Gauge Pressure Transmitter .
4mA-20mA output and Integral digital output 1.0 1.04 968/FSP 1199.00115 Valid
1.1 3.01 968/FSP 1199.00/15 Valid
EJX533J, EJA533J )
Sanitary Type Gauge Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Absolute Pressure Transmitter
1. 1.04 FSP 1199.00/1 Vali
4mA-20mA output and Integral digital output 0 0 968/FS 99.00115 alid
1.1 3.01 968/FSP 1199.00/15 Valid
EJX610A, EJA610E -
Absolute Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
Gauge Pressure Transmitter .
4mA—-20mA output and Integral digital output 10 1.04 968/FSP 1199.0015 Valid
1.1 3.01 968/FSP 1199.00/15 Valid
EJX630A, EJA630E Gauge Pressure Transmitter 3.01 968/FSP 1199.02/19 Valid
4mA-20mA output 1.2 5.01 968/FSP 1199.03/19 Valid
5.02 968/FSP 1199.04/20 Valid
1.02 968/FSP 1199.00/15 Valid
Multivariable Transmitter -
EJX910A, EJX930A 4mA—20mA output and Integral digital output 1.0 3.01 968/FSP 1199.00/15 Valid
4.01 968/FSP 1199.01/17 Valid

Yokogawa Electric Corporation

2-9-32 Nakacho, Musashino-shi, Tokyo
180-8750 Japan
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TUV Rheinland Industrie Service GmbH
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YOKOGAWA

Revision List

referred to on Certificate No.: 968/FSP 1199.05/22
Product Tested: Pressure transmitter

EJX A Series and J Series, EJA E Series and J Series

A TUVRheinland®

Precisely Right.

4.02 968/FSP 1199.04/20 Valid
5.01 968/FSP 1199.05/22 Valid
Safety Manual / User documentation
- No. - Certification
Document No. Description Report-No.: Status
IM 01C25T01-06EN, 6th Edition Safety manual, Safety Instrumented Systems Installation for EJXA Series and J | geo cn 1199 0015 Valid
IM 01C25R02-01E, 7th Edition Series, EJA E Series and J Series .
Safety manual, Safety Instrumented Systems Installation for EJXA Series and J
Series, EJA E Series and J Series 968/FSP 1199.01/17 Valid
(Only for EJX910A and EJX930A with Software Revision of 4.01)
IM 01C25R02-01E, 8th Edition - -
Safety manual, Safety Instrumented Systems Installation for EJXA Series and J
Series, EJA E Series and J Series 968/FSP 1199.04/20 Valid
(Only for EJX910A and EJX930A with Software Revision of 4.01 and 4.02)
. EJX910A and EJX930A Multivariable Transmitter HART Communication Type .
M 01CG25R02-01E, Sth Edition (Only for EJX910A and EJX930A with Software Revision of 5.01) 968/FSP 1199.0522)  Valid
IM 01C25T01-06EN, 7th Edition
— 968/FSP 1199.02/19 Valid
TI 01C25A05-01EN, 1st Edition Safety manual, Safety Instrumented Systems Installation for EJXA Series and J
Tl 01C25A05-01EN, 2nd Edition Series, EJA E Series and J Series 968/FSP 1199.03/19 Valid
Tl 01C25A05-01EN, 3rd Edition 968/FSP 1199.04/20 Valid

Yokogawa Electric Corporation

2-9-32 Nakacho, Musashino-shi, Tokyo
180-8750 Japan

YOKOGAWA

Document Revision:

Page 50f 6

Revision List

referred to on Certificate No.: 968/FSP 1199.05/22
Product Tested: Pressure transmitter

EJX A Series and J Series, EJA E Series and J Series

TUV Rheinland Industrie Service GmbH
Automation - Functional Safety (A-FS)

Am Grauen Stein

51105 K6In / Germany

TUVRheinland®
Precisely Right.

Date Rev. Description/ Changes Author
2015-11-30 1.0 Initial creation, based on Report-No.: 968/FSP 1199.00/15 TRJ-yn
2017-11-07 2.0 Information added, based on Report-No.: 968/FSP 1199.01/17 TRJ-yn
2019-02-21 3.0 Information added, based on Report-No.: 968/FSP 1199.02/19 TRJ-yn
2019-08-28 4.0 Information added, based on Report-No.: 968/FSP 1199.03/19 TRC-bc
2020-03-23 5.0 Information added, based on Report-No.: 968/FSP 1199.04/20 TRJ-ys
2020-04-03 6.0 Insert report date in the RL TUV-R-ha
2022-08-12 7.0 Information added, based on Report-No.: 968/FSP 1199.05/22 TUV-R-ha

Yokogawa Electric Corporation

2-9-32 Nakacho, Musashino-shi, Tokyo
180-8750 Japan
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TUV Rheinland Industrie Service GmbH
Automation - Functional Safety (A-FS)
Am Grauen Stein

51105 KéIn/ Germany

All Rights Reserved. Copyright © 2019, Yokogawa Electric Corporation
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Hardware / Software Revision

Hardware / Software Revision is different for the date of shipment. Refer to the table.
Device: EJX/EJA series (Except for EJX910A/EJX930A)

Date HW Rev. SW Rev.
~ 2015-11-30 1.0 1.04
2015-11-30 ~ 1.1 3.01
2019-02-21 ~ 1.2 3.01
2019-08-28 ~ 1.2 5.01
2020-09-01 ~ 1.2 5.02
Device: EJX910A/EJX930A
Date HW Rev. SW Rev.
~ 2015-11-30 1.0 1.02
2015-11-30 ~ 1.0 3.01
2017-11-07 ~ 1.0 4.01
2020-09-01 ~ 1.0 4.02
2022-12-06 ~ 1.0 5.01

All Rights Reserved. Copyright © 2019, Yokogawa Electric Corporation

TI01C25A05-01EN

Nov. 25, 2022-00
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1.  Safety Instrumented Systems Installation
(Except for EJX910A/930A)

/I\ WARNING

When using the transmitter for Safety Instrumented Systems (SIS) application, the instructions and
procedures in this section must be strictly followed in order to preserve the transmitter for that safety
level.

1.1 Scope and Purpose

This section provides an overview of the user responsibilities for installation and operation of the transmitter
in order to maintain the designed safety level for Safety Instrumented Systems (SIS) applications. Items
that will be addressed are proof testing, repair and replacement of the transmitter, reliability data, lifetime,
environmental and application limits, and parameter settings.

For EJX910A/EJX930A, refer to Appendix1 of IMO1C25R02-01E.

1.2  Using the transmitter for an SIS Application

1.21 Safety Accuracy

The transmitter has a specified safety accuracy of 2%. This means that the internal component failures are
listed in the device failure rate if they will cause an error of 2% or greater.

1.2.2 Diagnostic Response Time

The transmitter will report an internal failure within 5 seconds of the fault occurrence.

1.2.3 Setup

During installation the transmitter must be setup with engineering units parameters. This is typically done
with a handheld terminal. These parameters must be verified during the installation to insure that the correct
parameters are in the transmitter. Engineering range parameters can be verified by reading these parameters
from the optional local display or by checking actual calibration of the transmitter.
For details, refer to Clause Setting Parameters for setting range and Status Contact output setting in the
following manual.

BRAIN: IM 01C25T03-01E

HART: IM 01C25T01-06EN
The calibration of the transmitter must be performed after parameters are set.

All Rights Reserved. Copyright © 2019, Yokogawa Electric Corporation TI01C25A05-01EN  Sep. 01, 2020-00



1.24 Required Parameter Settings

The following parameters need to be set in order to maintain the designed safety integrity.
Table 1.1 Required Parameter Settings

Item Description

Burnout direction switch To specify if the output should go 21.6 mA or higher or 3.6 mA or lower upon
detection of an internal failure.

Write protection switch The write function should be disabled.

1.25 Proof Testing

The objective of proof testing is to detect failures within the transmitter that are not detected by the diagnostics
of the transmitter. Of main concern are undetected failures that prevent the safety instrumented function from
performing its intended function. See table 1.2 for proof testing method.

The frequency of the proof tests (or the proof test interval) is to be determined in the reliability calculations for
the safety instrumented functions for which the transmitter is applied. The actual proof tests must be performed
more frequently or as frequently as specified in the calculation in order to maintain required safety integrity of
the safety instrumented function.

The following tests need to be specifically executed when a proof test is performed. The results of the proof
test need to be documented and this documentation should be part of a plant safety management system.
Failures that are detected should be reported to Yokogawa.

The personnel performing the proof test of the transmitter should be trained in SIS operations including bypass
procedures, transmitter maintenance, and company management of change procedures.

Table 1.2 Proof Testing

Testing method Tools required Expected outcome Remarks
Functional test: + Handheld terminal Proof Test Coverage | The output needs to
1. Follow all Management of Change =52%, be monitored to assure
procedures to bypass logic solvers if .
necessary. that the transmitter
2. Execute HART/BRAIN command to communicates the
send value to high alarm (21.6 mA) correct signal.
and verify that current has reached
this level.

3. Execute HART/BRAIN command to
send value to low alarm (3.6 mA) and
verify that current has reached this

level.
4.Restore logic solvers operation and

verify.
Perform three point calibration along + Handheld terminal Proof Test Coverage
with the functional test listed above. + Calibrated pressure =99%,

source

All Rights Reserved. Copyright © 2019, Yokogawa Electric Corporation TI01C25A05-01EN  Sep. 01, 2020-00



1.2.6 Repair and Replacement

If repair is to be performed with the process online the transmitter will need to be bypassed during the repair.
The user should setup appropriate bypass procedures.

In the unlikely event that the transmitter has a failure, the failures that are detected should be reported to
Yokogawa.

When replacing the transmitter, the procedure in the installation manual should be followed.

The personnel performing the repair or replacement of the transmitter should have a sufficient skill level.

1.2.7 Startup Time

The transmitter generates a valid signal within 2 seconds of power-on startup for software revision 5.01 or
later. The previous revision is within 1 second.

1.2.8 Firmware Update

In case firmware updates are required, they will be performed at factory. The replacement responsibilities are
then in place. The user will not be required to perform any firmware updates.

1.2.9 Reliability Data

Refer to Table 2.1 Functional Safety data in this document for failure rates and failure modes.

The transmitter is certified up to SIL2 for use in a simplex (1001) configuration, depending on the PFDavg
calculation of the entire Safety Instrumented Function.

The development process of the transmitter is certified up to SIL3, allowing redundant use of the transmitter up
to this Safety Integrity Level, depending the PFDavg calculation of the entire Safety Instrumented Function.
When using the transmitter in a redundant configuration, the use of a common cause factor (3-factor) of 2% is
suggested. (However, if the redundant transmitters share an impulse line or if clogging of the separate impulse
lines is likely, a common cause factor of 10% is suggested.)

Note that the failure rates of the impulse lines need to be accounted for in the PFDavg calculation.

1.210 Lifetime Limits

The expected lifetime of the transmitter is 50 years. The reliability data listed the FMEDA report is only valid for
this period. The failure rates of the transmitter may increase sometime after this period. Reliability calculations
based on the data listed in the FMEDA report for transmitter lifetimes beyond 50 years may yield results that
are too optimistic, i.e. the calculated Safety Integrity Level will not be achieved.

1.2.11 Environmental Limits

The environmental limits of the transmitter are specified in the user’s manual IM 01C25.

1.212 Application Limits

The application limits of the transmitter are specified in the user’'s manual IM 01C25. If the transmitter is used
outside of the application limits, the reliability data listed in 1.2.9 becomes invalid.

All Rights Reserved. Copyright © 2019, Yokogawa Electric Corporation TI01C25A05-01EN  Sep. 01, 2020-00



1.3 Definitions and abbreviations

1.31 Definitions

Safety
Freedom from unacceptable risk of harm

Functional Safety
The ability of a system to carry out the actions necessary to achieve or to maintain a defined safe state for
the equipment/machinery/plant/apparatus under control of the system

Basic Safety
The equipment must be designed and manufactured such that it protects against risk of damage to
persons by electrical shock and other hazards and against resulting fire and explosion. The protection
must be effective under all conditions of the nominal operation and under single fault condition

Verification
The demonstration for each phase of the life-cycle that the (output) deliverables of the phase meet the
objectives and requirements specified by the inputs to the phase. The verification is usually executed by
analysis and/or testing

Validation
The demonstration that the safety-related system(s) or the combination of safety- related system(s) and
external risk reduction facilities meet, in all respects, the Safety Requirements Specification. The validation
is usually executed by testing

Safety Assessment
The investigation to arrive at a judgment -based on evidence- of the safety achieved by safety-related
systems

Further definitions of terms used for safety techniques and measures and the description of safety related
systems are given in IEC 61508-4.

1.3.2 Abbreviations
FMEDA Failure Mode, Effects and Diagnostic Analysis

SIF Safety Instrumented Function

SIL Safety Integrity Level

SIS Safety Instrumented System

SLC Safety Lifecycle

HFT Hardware Fault Tolerance

SFF Safe Failure Fraction

PFDavg Average Probability of dangerous Failure on Demand
MTBF Mean Time Between Failures

All Rights Reserved. Copyright © 2019, Yokogawa Electric Corporation TI01C25A05-01EN  Sep. 01, 2020-00
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2. Functional Safety Data Sheet

Table 2.1 Functional Safety data

Certificate/Reg.-No.

968/FSP 1199.05/22

Revision List No.

968/FSP 1199.05/22_RL_2022_08_26

Product Category

Pressure Transmitter

Type Designation

EJX A Series, EJX J Series,
EJAE Series, EJA J Series
Details see attached Revision List

Codes and Standards

IEC 61508 Parts 1-7:2010

Valid Until

2027-09-15

Scope and Result

Sensors for pressure measurement of liquids and gases.

The sensors of the EJX and EJA Series comply with the requirements of the
stated standards and can be used in a safety-related system with a hardware
fault tolerance HFT=0 up to SIL 2 and under consideration of the minimum
required hardware fault tolerance HFT=1 in a redundant structure up to SIL 3.
Output currents 21.6 mA have to be considered by the downstream safety
device as failure condition.

Safety-related output signal 4-20 mA

Safety Manual Details see attached Revision List
SIL 2(3)

Type B

HFT 0(1)

Mode of operation Low demand mode
ASD 103 FIT (*1)

ASU 123 FIT (*1)

ADD 171 FIT (*1)

ADU 31 FIT (*1)

SFF 92.7%

PFDavg (*2) 1.37x104

MTBF 267 years
Recommended proof test interval 1 year

*1 This number is representative of EJX-A (Except for EJX910A/EJX930A), EJX-J, EJA-E, EJA-J series. Refer to Table 2.3 for details.
*2 PFDavg is calculated by T = 8760 (H) = 1 year, Single channel architecture (HFT = 0).

All Rights Reserved. Copyright © 2019, Yokogawa Electric Corporation
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In order to judge the failure behavior of the EJX/EJA transmitter, define the failure of the device.

Table 2.2 Failure Categories Description

Safe state Safe state is indicated by outside of normal output range for output signal.
Normal output range is defined as 3.6 — 21.6mA(Safety accuracy 2%).

Dangerous state Dangerous state is the output signal shows a measurement error exceeding 2%.

ASD Failure rate for safe detected failures (*1)

ASU Failure rate for safe undetected failures (*2)

ADD Failure rate for dangerous detected failures (*3)

ADU Failure rate for dangerous undetected failures (*4)

No effect Failure of a component that is part of the safety function but that has no effect on the
safety function. (*5)

*1 There is a malfunction that transitions the output signal to Safe state due to a failure of the diagnostic circuit.
*2 There is a breakdown in which the transmitter does not start up.

Failure diagnosis is impossible with the transmitter itself, but it can be diagnosed as a Safe state with a logic solver.

*3 Itis a failure of the sensor circuit and the AMP circuit.
Itis a dangerous fault but a fault detected by automatic diagnosis.
The output signal becomes Safe State with diagnostic function.
*4 There are faults that are not diagnosed by automatic diagnosis due to dangerous faults.
- Failure that takes 5 sec or more to transit to safe state in case of failure
- Failure within normal output range at failure
- Failure to output in the direction different from the direction set in the burnout direction at the time of failure
However, the above fault can be detected by proof test.

For the calculation of safety related parameters such as SFF, PFDavg etc., the above fault is included as ADU.
*5 It is indicator malfunction or failure of the protection circuit. It is not included in the failure rate calculation due to a failure that does

not affect the output signal.

Table 2.3 Safety Related Parameter (Ambient temperature 40°C)

Device: EJX/EJA series (Except for EJX910A/EJX930A)

Signal Output | HW Rev. | SW Rev. | ASD(FIT) | ASU(FIT) | ADD(FIT) | ADU(FIT) | SFF(%) | PFDavg | MTBF
4-20 mA output 1.0 1.04 0 195 277 27 946 | 1.18x104 | 229
1.1 3.01 0 54 331 39 90.8 | 1.71x104 | 269

3.01
1.2 5.01 103 123 171 31 927 | 1.37x104 | 267

5.02
digital output 1.0 1.04 0 215 260 31 939 | 1.36x104 | 226
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Device: EJX910A/EJX930A

Signal Output | HW Rev. | SW Rev. | ASD(FIT) | ASU(FIT) | ADD(FIT) | ADU(FIT) | SFF(%) PFDavg MTBF

4-20 mA output 1.02

(Difference 3.01
Pressure) 1.0 4.01 0 142 245 25 93.9 1.10x10-4 277

4.02

5.01

4-20 mA output 1.02

(Temperature) 3.01
1.0 4.01 0 116 211 24 93.2 1.05x10-4 325

4.02

5.01

4-20 mA output 1.02

(Mass flow) 3.01
1.0 4.01 0 153 295 35 92.8 1.53x10-4 236

4.02

5.01

digital output 1.02

(Difference 3.01
Pressure) 1.0 4.01 0 169 227 30 93.0 1.31x10-4 268

4.02

5.01

digital output 1.02

(Temperature) 3.01
1.0 4.01 0 143 193 29 921 1.27x10-4 313

4.02

5.01

digital output 1.02

(Mass flow) 3.01
1.0 4.01 0 181 276 40 92.0 1.75x10-4 230

4.02

5.01

using external 1.02

RTD 3.01
4-20 mA output 1.0 4.01 0 116 250 30 92.4 1.31x10-4 288

(Temperature) 4.02

5.01

using external 1.02

RTD 3.01
4-20 mA output 1.0 4.01 0 153 334 41 92.2 1.80x10-4 216

(Mass flow) 4.02

5.01

using external 1.02

RTD 3.01
digital output 1.0 4.01 0 143 232 35 91.5 1.53x10-4 278

(Temperature) 4.02

5.01

using external 1.02

RTD 3.01
digital output 1.0 4.01 0 181 315 46 91.5 2.01x104 211

(Mass flow) 4.02

5.01

PFDavg is calculated by T = 8760 (H) = 1 year, Single channel architecture (HFT = 0).

All Rights Reserved. Copyright © 2019, Yokogawa Electric Corporation TI01C25A05-01EN Nov. 25, 2022-00



13

< BAEERR >

1. BREFEIIATFTLODEREICHT=-2T
(EJX910A/930AlEB% <)
=L

EIX/BIA T eftEY X7 L (Safety Instrumented Systems: SIS) Fi&& L CARWARRICIE, EIX/EIA DRE
EZRDICDICAIIR CENDIEREFIEZETFT L TLEEL,

1.1 EREEEBN

KIETIE, BREFAEIATLARE LTRFTENLREEZRD L TROS5NS, EIX/EIADRE EBRIEOBRICHETS
BRLOFERETONEEEOHEICDOVTENE T, CITRY EIF2IBRIE, mXBEOTIV—TT A EER -
T, ReMT—4, AT, BESIUOBRICET IR, /\SAXA—2DRETT,

EJX910A/EJX930A ICDULNTHE IMOTC25R02-0TE Tk 1 &ERR L T FEELY,

1.2 REHEVATLARICETS EX/EA D TEA

121 RLHE

EIX/EJA DIRELZEFEEIL 2 % T, TAUIHNERERRDBIEIC K U AE CBFRED 2 %LU EDIBEIC, HEsOES LT
WhnzEWNSTETY,
1.2.2  ESHRRSEBSR
EJX/BEJA lERERBIFEDFRER 5 HLURNIGBII TEX T,
123 EBE
INY RNV RIREDREY —IVEBWTC, LYY EBMUARELTLIETV, mXBRORER, LI EBMUNE
LEEBREITNTWDT & A THERIEEL,
SHAIETEEXZ 7LD [INSA—=ZDHE] DRIEL VI DREDEBESBEBLEEV, HhETAT—Z A
TIDFKEDIBEE S ZEL,
BRAIN : R D/N— RO 7<_17)b
() : EJX110) DIFBE  IM01C26B01-01JA)

HART : IM01C26T01-06JA
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1.24 RBELBINTA—RDERE
LTeEERDIEHIC,

®1.1 BENSGA—Z

WRDINSA—2REDVETT,
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B1L]

IN=2T 0 NHEAAA Y F

WESPEAR LD H I DfE%E 21.6 mA LI EH B UNE 36 mA LINITHEE LE T,

SATAFY PRV F

EELIEREEENICLE T,

125 ZIV—7F7X b

RXBOER LIOBY DREMEDRTZEET 2L 574, BB CRIMENGVEEZRET 5TV —7

T AN DERBOGETT,

TI—TT7 X b ORERIE, EIX/EAZECRETEREEC LITONARLEFEICKYRELE T, RE5HEHED
REEZHRT 2T, Re2EABECRELBER BT NULETTIV T 7 A M7 50EL DY ET,
TIN—=TF7 AT, UTORBEEET HLEDDYET ., TIV—T7 7 A NDBRIEXECENZLEDDY, T
DXEETZY OREEBO—HMEITNETT, WEHSRHENTHEIFERE TTEETTEL,

EEBDT I —T T X =T OVEEE,

®12 FIVL—TFFRF

INAISAFIE, BIXBADAYT VR, BEBEOFIEZE, REFTEY
AT LDEBICDOVWTEHIL TV SHEL DY E T,

sERG &

RBEEY—IV

FREINSHER

"E

1RABISE, B vV ILIN—%& /N1 ]\XT 3
fcHDEEEBFIBICTNTRNE T,

2.HART/BRAIN O<X > RZRIFLT/M T Z—L4
(21.6mA) DiEZEEIEY, BRH T DKE(IC
HAHDRIELET,

3.HART/BRAIN A< > RER{TLTCEO—7Z7—LA
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BHOEEELE T,
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WET,
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1.2.6 (&1 - 3

TOwANA Vo4 A EIX/BEJA DEBRETSIREESIE, EX/EAZ/NA/INALTLIEEY, I—H—(F/\1/\XF|E
HIELCETETARNELND Y ET, BEHINEHEICOWTIYEHEET TOEKCEET L, EIX/EJA DRTHIBE LTI,
KREVIREREAZDFIBICHED TLTEE W, EIXDEEL 2 WIIBOEIL, JEES I Z 7T TLIEEL,
1.2.7 ¥CEHBFRY

EIX/BEJALE, VT o7 EY 37501 LEEDIGE, BBRI/RADLS 2HWLURNICEWHESEERLET, VI MU
71ETY 37501 LEiDBelE, 1 BURICEMNGESZERLET,

128 77—LIT7DEH

A—YY—gT7 7L T T7DEFETOEIEDHYESA, 77— LT T 7 DOEHHDNELHIEINTHZES, EFL
SIERDICK>TITVWET,

129 =R2HETF—4%

HfER L HET — NIEA< Z 2 7))L Table 2.1 Functional Safety data #2BB f2E L,

EXX/EJA [EEBEMERICEB N T, REFHEMEESAD PFDavg 5TRICK HREEKAEE (Safety Integrity Level:SIL) 2 & Tl
BRTESDEVSFTRIARITCVWET, KIEAEEM TIIRASIL3 ETOBEANAIES LEREETNTVET,
TR CERT 2BRICIE, REFTEMAED PFD STED O DHBERESESR (B -factor) & 2% (CT 2T & & HEEE
LET., (MEBROGXSBERAL CEREZHET 295G, FIFEEBNETLIEENHSIHZEICIE, 10%(CT 5
LB LETY) ., EEEDHERS PFDavg DFHEICEAT 20EHHY £9,

1.2.10 THEAFEHOHIR

EJX/EJA DFRITHFAELIL 50 £TF, FMEDA LR— FDEEET— 2L 50 F2BME LE T, 50 FABZ TERE
N5& BXEADBBERIZ FRET2EEZ5NEDT, FMEDA LR— MIRE IRl T — 2 TRV EZLEK
HE|LER CELRVATREND B U £ T,

1.2.11 RIEDOHIR

EJX/EJA DERIBICREY 28RS, HeSAAKDERRBEE TREL TVET,

1.2.12 FEDHIR

REVRERAAE CHRE LTc EIX/BEJIA DRRICEE T 2HIRZANTERT 5158, 129 (CERHBHENCZEMT — 2 (3 HE
‘(\\3—0
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1.3 FsEEB&ER

1.3.1 B

7L
RECELBWVWIRIDLRN TV HIREE
(JISC0508 DFEIZTT )

HaeRe
Has - B - TS5 b - RBICH L TR EERSNIREZ ERE I3 T 2D EREIFERTT 5
AT LD EELE T,

BEXMRE
RE, MK, BREEDBRDOS NEZRET 5L DICHBIIRABIOREENZITNEE Y EEA, oL
REIL, BEEAKSLU 1 HERTCLREICEN TRIINEE Y EA,

REE

EEHE
ZATTA T IVDERFET, SREOSVICER LIBNEERBEICRE S LDOONERMICBONI & &K
LET. BEHE, PdDBNNEEER, FldZTOmAICEVITONEDHEETT,
REEEY AT LH BV ZDEKFEDE L, N X VERHRD, H5PDRICHNTREERMERZEHIC L
TWBTEZRALET, ZHMREF, HRICKVITONE2DOHEB T,

RET7EAAVF
RZREEI AT LML O TREMNEREN I L%, SHUCE DWW T 2fcdDiazE L& J,

ZTOMDLZEFES SUONKRCTHVONSAEDOERS LOREEEY X7 LDOFHBAIC DL TIE, JISC0508-4 (IEC
61508-4) & BB EL,

1.3.2 H

FMEDA (Failure Mode, Effects and Diagnostic Analysis) #FEE— K, &S KU

SIF (Safety Instrumented Function) Zz&atitise

SIL (Safety Integrity Level) Z&EKAEE

SIS (Safety Instrumented Systems) ZZe5HE>Y A7 A

SLC (Safety Lifecycle) @254 7917

HFT (Hardware Fault Tolerance) N\N—Fo 7 74—JLb LTV R

SFF (Safe Failure Fraction) Z2AESR]S

PFDavg (Average Probability of dangerous Failure on Demand) {EEIZESKESODfEBREIMEAEL B IIRER
MTBF (Mean Time Between Failures) P38 pEpsR
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2. HeRLT—Z2V—F

Table2.1 Functional Safety data

Certificate/Reg.-No.

968/FSP 1199.05/22

Revision List No.

968/FSP 1199.05/22_RL_2022_08_26

Product Category Pressure Transmitter
Type Designation EJX A Series, EJX J Series,
EJAE Series, EJA J Series
Details see attached Revision List
Codes and Standards I[EC 61508 Parts 1-7:2010
Valid Until 2027-09-15

Scope and Result

Sensors for pressure measurement of liquids and gases.

The sensors of the EJX and EJA Series comply with the requirements of
the stated standards and can be used in a safety-related system with a
hardware fault tolerance HFT=0 up to SIL 2 and under consideration of
the minimum required hardware fault tolerance HFT=1in a redundant
structure up to SIL 3. Output currents 21.6 mA have to be considered by
the downstream safety device as failure condition.

Safety-related output signal 4-20 mA

Safety Manual Details see attached Revision List
SIL 2(3)

Type B

HFT 0(1)

Mode of operation Low demand mode
ASD 103 FIT (*1)

ASU 123 FIT (*1)

ADD 171 FIT (*1)

ADU 31FIT(*1)

SFF 92.7%

PFDavg (*2) 137 X 104

MTBF 267 years
Recommended proof test interval 1 year

*1
*2

T DEMEIE EJX-A(Except or EJX910A/EJX930A), EJX-J, EJA-E, EJA-) series DIXFRAIE T T,
PFDavg & T=8760(H)=1year, Single channel architecture(HFT=0) TEH L TL %,

SHflE Table. 23 BBD &,
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EIX/EJA B8O EEMEA KT T BTeoIC, T/ A ADHEICRET 2 E&EZ LTWE T,

Table.2.2 Failure Categories Description

Safe state REIRREE, HNESHBERDOHAIEEN CRENET,
BEOEEHIE 36 ~ 21.6MmA(LZEHEE 2%) EEHELTWVET,
Dangerous state BREIRAEIE, HAOESH 2% % BA HAEREL I IRETT,
ASD BHENCREGHEDOHEE (*1)
ASU BHEENGED LR 2GR T RS (*2)
ADD R ENTERRGHEDOHER (*3)
ADU R ENED D ERRGEHIEICN T SRS (*4)
No effect REWEED—E CH AN REMBEICHE R RIFE BV R— > b DOWHE (*5)

*

MBI DOIE THF1ES % Safe state NIREEBIE I 28 EH B £,

¥ mESEHNEE L GWEREN DU F T,
(EXERE B THEZWARI TIH, O vV IL/\—T Safe state Tdr5 L ZHIRIEET T,
*3 YRR AMP BERROHIETY . BRGHETT HEERIICK > TREINAHETT,
SOUTIRAE CHIESH Safe State (L5 W £ T,
¥ fERRIGHIECEERIIC K BTN TOGRWEEN S U F T,
- IPERF, BRERREISER T HF T Ssec LUEOD B I8E
- WEERS, [ERHAESmEN SR HHE
- WPERE, N\—2 70 bAETHRE LIEABERGZSHANET 58%E
fefzL, EEEEE T IV —T 7 A S TRET 5 EAREETY,
SFF, PFDavg DR ERE/\T A —2DEHICIE EEHMER ADU & LTEATHEUE T,
*5  RNEROBEDRERROHIETYT, BHES\EELLEWVHED D, MEEABICEATEY £8A.
Table.2.3 Safety Related Parameter (EEEE 40°C)
Device : EJX/EJA series (Except for EJX910A/EJX930A)
. HW SW ASD ASU ADD ADU SFF
Signal Output Rev. | Rev. | (FIT) | (FIM) | (FM) | (FIT) | (%) PFDavg | MTBF
4-20 mA output 1.0 1.04 0 195 277 27 946 1.18 X 104 229
1.1 3.01 0 54 331 39 90.8 1.71 X 104 269
3.01
12 5.01 103 123 171 31 92.7 137 X 104 267
5.02
digital output 1.0 1.04 0 215 260 31 939 1.36 X 104 226
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Device : EJX910A/EJX930A

. HW sw ASD ASU ADD ADU SFF
Signal Output Rev. | Rev. | (FIM) | (FIM) | (FM) | (FIT) | (%) PFDavg | MTBF

4-20 mA output 1.02

(Difference Pressure) 3.01
1.0 4.01 0 142 245 25 93.9 1.10 X 10 277

402

5.01

4-20 mA output 1.02

(Temperature) 3.01
1.0 4.01 0 116 211 24 93.2 1.05 X 104 325

402

501

4-20 mA output 1.02

(Mass flow) 3.01
1.0 4.01 0 153 295 35 92.8 153 X 104 236

4.02

501

digital output 1.02

(Difference Pressure) 3.01
1.0 4.01 0 169 227 30 93.0 131 X 104 268

4.02

501

digital output 1.02

(Temperature) 3.01
1.0 401 0 143 193 29 92.1 127 X 104 313

4.02

5.01

digital output 1.02

(Mass flow) 301
1.0 401 0 181 276 40 920 175 X 104 230

4.02

5.01

using external RTD 1.02

4-20 mA output 3.01
(Temperature) 1.0 401 0 116 250 30 924 131 X 104 288

4.02

5.01

using external RTD 1.02

4-20 mA output 3.01
(Mass flow) 1.0 401 0 153 334 41 922 1.80 X 104 216

402

5.01

using external RTD 1.02

digital output 3.01
(Temperature) 10 401 0 143 232 35 915 153 X 104 278

402

5.01

using external RTD 1.02

digital output 3.01
(Mass flow) 1.0 4.01 0 181 315 46 91.5 201 X 104 211

402

5.01

PFDavg I T=8760(H)=1year, Single channel architecture(HFT=0) TEH L T\ %,
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