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<1. Introduction>

1.

This installation manual provides the basic guidelines
for installation and wiring procedures of the DPharp EJX
series and EJA-E series transmitters with BRAIN and
HART protocols and is composed of the information
extracted from the product users’ manuals as listed in
Table 1.1. It does not provide the information including
wiring procedures of the transmitters with FOUNDATION
Fieldbus, Profibus and Modbus protocols, product
specific functional specifications and explanations,
operation, maintenance and trouble-shooting.

Introduction

For EJXC40A Digital Remote Sensor, as this Installation
Manual does not cover the product, please refer to the
dedicated manual for EJXC40A.

AWARNING

To ensure correct and safe use of the instrument,
obtain the manuals and General Specifications sheets
applicable to designated models and specifications

as listed Table 1.1 and 1.2, read them thoroughly and
fully understand how to operate the instrument before

operating it.
I —

Users’ manual for each product consists of a hardware
manual describing installation, wiring, operation, and
maintenance and a communication manual describing
information specific to each communication protocol type,
including safety manual for safety instrumented system.
The specifications of each product including external
dimensions and detailed model and suffx codes are
described in General Specifications sheet(GS.)

These manuals and GSs can be downloaded from the
website of Yokogawa, and printed manuals can also be
purchased from the Yokogawa representatives.

Website address:
https://www.yokogawa.com/solutions/products-platforms/field-instruments/

Table 1.1 PDF Manual List and Applicable Style Code

[EJX series Hardware Manual]

Models Document No. Style
EJX110A S3
EJX120A IM 01C25B01-01E St
EJX130A, EJX310A, EJX430A S2
and EJX440A
EJX210A IM 01C25C01-01E S2
EJX510A and EJX530A S2
EJX610A and EJX630A IM01C25F01-01E S1
EJX118A and EJX438A IM 01C25H01-01E S2
EJX115A IM 01C25K01-01E S1
EJX910A S2
IM 01C25R01-01E
EJX930A 01C25R01-0 S1
EJXC80A and EJXC50A IM 01C25W01-01EN —
EJXC40A IM 01C25W05-01EN —
[EJX series Communication Manual]
Models Document No. Style
DPharp HART SHART7 IM01C25T01-06EN | —
Communication Type
DPharp EOUNDATION Fieldbus IM 01C25T02-01E .
Communication Type
DPharp BRAIN Communication IM 01C25T03-01E .
Type
DPharp PROFIBUS PA IM01C25T04-01EN | —
Communication Type
EJX91 O/-\.an(.j EJX930A HART IM 01C25R02-01E .
Communication Type
EJX910A and EJX930A
Fieldbus Communication Type IM01C25R03-01E -
EJX91OAanq EJX930A Modbus IM 01C25R05-01E .
Communication Type
[EJA-E series Hardware Manual]
Models Document No. Style
EJA110E, EJA120E
EJA130E, EJA310E, EJA430E |IM 01C25B01-01E S1,82
and EJA440E
EJA210E IM01C25C01-01E  |S1,S2
EJA510E and EJA530E IM 01C25F01-01E S1,82
EJA118E and EJA438E IM 01C25H01-01E S1,S2
EJA115E IM 01C25K01-01E S1,S2
EJAC80E and EJAC50E IM01C25W01-01EN | —
[EJA-E series Communication Manual]
Models Document No. Style

DPharp HART 5/HART 7
Communication Type

IM 01C25T01-06EN

DPharp FOUNDATION Fieldbus
Communication Type

IM 01C25T02-01E

DPharp BRAIN Communication
Type

IM 01C25T03-01E

DPharp PROFIBUS PA
Communication Type

IM 01C25T04-01EN

Note: An exclusive User’s Manual might be attached for the
products whose suffix codes or optional codes contain
code “Z". Please read it along with the standard manuals.

19th Edition: Jun. 2026 (KP)
All Rights Reserved, Copyright © 2009, Yokogawa Electric Corporation
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<1. Introduction> 2

B General Specifications List

Model Document No.
EJX110A GS 01C25B01-01EN
EJX120A GS 01C25B03-01EN
EJX130A GS 01C25B04-01EN
EJX210A GS 01C25C01-01EN
EJX310A GS 01C25D01-01EN
EJX430A GS 01C25E01-01EN
EJX440A GS 01C25E02-01EN

EJX510A, EJX530A

GS 01C25F01-01EN

EJX610A, EJX630A

GS 01C25F05-01EN

EJX118A GS 01C25H01-01EN
EJX118A GS 01C25H01-11EN
EJX438A GS 01C25J03-01EN
EJX438A GS 01C25J03-11EN
EJX115A GS 01C25K01-01EN
EJX910A GS 01C25R01-01EN
EJX930A GS 01C25R04-01EN

EJXC50A, EJXC40A, EJACS0E,
EJXCB80A, EJACBO0E, EJXC81A,
EJAC81E

GS 01C25W01-01EN

EJXC40A GS 01C25W05-01EN
EJX110A, EJX130A GS 01C25V01-01EN
EJX110A GS 01C25V02-01EN

EJX-A, EJA-E Marine certificate

GS 01C25A02-01EN

EJA110E

GS 01C31B01-01EN

EJA120E GS 01C31B03-01EN
EJA130E GS 01C31B04-01EN
EJA210E GS 01C31C01-01EN
EJA310E GS 01C31D01-01EN
EJA430E GS 01C31E01-01EN
EJA440E GS 01C31E02-01EN
EJA510E, EJA530E GS 01C31F01-01EN
EJA118E GS 01C31H01-01EN
EJA118E GS 01C31H01-11EN
EJA438E GS 01C31J03-01EN
EJA438E GS 01C31J03-11EN
EJA115E GS 01C31K01-01EN

EJACG60E, EJA560E

GS 01C31Y01-01EN

EJA110E, EJA130E

GS 01C31V01-01EN

EJA110E

GS 01C31V02-01EN

B Regarding This Manual

* This manual should be passed on to the end user.

» The contents of this manual are subject to change
without prior notice.

» Allrights reserved. No part of this manual may be
reproduced in any form without Yokogawa’s written
permission.

* Yokogawa makes no warranty of any kind with regard
to this manual, including, but not limited to, implied
warranty of merchantability and fitness for a particular
purpose.

» If any question arises or errors are found, or if any
information is missing from this manual, please inform
the nearest Yokogawa sales office.

» The specifications covered by this manual are limited
to those for the standard type under the specified
model number break-down and do not cover custom-
made instruments.

» Please note that changes in the specifications,
construction, or component parts of the instrument
may not immediately be reflected in this manual at
the time of change, provided that postponement of
revisions will not cause difficulty to the user from a
functional or performance standpoint.

* Yokogawa assumes no responsibilities for this
product except as stated in the warranty.

* If the customer or any third party is harmed by the use
of this product, Yokogawa assumes no responsibility
for any such harm owing to any defects in the product
which were not predictable, or for any indirect
damages.

*  When describing the model name like EJO1100
in this manual, it shows the applicability for both
EJX110A and EJA110E. The same representations
are used for the other models, too.

» The following safety symbol marks are used in this
manual:

AWARNING

Indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

/\ cauTion

Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury. It may
also be used to alert against unsafe practices.

IM 01C25A01-01E
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A\ IMPORTANT

Indicates that operating the hardware or software in
this manner may damage it or lead to system failure.

A\ NOTE

Draws attention to information essential for
understanding the operation and features.

- Direct current

J:— Functional grounding terminal

A Caution
This symbol indicates that the operator must
refer to an explanation in the user’s manual
in order to avoid the risk of injury or death of
personnel or damage to the instrument.

1.1 For Safe Use of Product

For the protection and safety of the operator and the
instrument or the system including the instrument, please
be sure to follow the instructions on safety described

in this manual when handling this instrument. In case

the instrument is handled in contradiction to these
instructions, Yokogawa does not guarantee safety.
Please give your attention to the followings.

(a) Installation

AWARNING

» The instrument must be installed by an expert
engineer or a skilled personnel. The procedures
described about INSTALLATION are not permitted
for operators.

» In case of high process temperature, care should
be taken not to burn yourself because the surface
of body and case reaches a high temperature.

* The instrument installed in the process is under
pressure. Never loosen the process connector
bolts to avoid the dangerous spouting of process
fluid.

* During draining condensate from the pressure
detector section, take appropriate care to avoid
contact with the skin, eyes or body, or inhalation
of vapors, if the accumulated process fluid may be
toxic or otherwise harmful.

*  When removing the instrument from hazardous
processes, avoid contact with the fluid and the
interior of the meter.

» Allinstallation shall comply with local installation

requirement and local electrical code.
_____________________________________________________________________|

(b) Wiring

AWARNING

» The instrument must be installed by an expert
engineer or a skilled personnel. The procedures
described about WIRING are not permitted for
operators.

» Please confirm that voltages between the power
supply and the instrument before connecting the
power cables and that the cables are not powered
before connecting.

(c) Operation

AWARNING

»  Wait 5 min. after power is turned off, before
opening the covers.

» Do not open the cover in wet weather or humid
environment. If the cover is opened, stated
enclosure protection is not applicable.

(d) Maintenance

AWARNING

» Please do not carry out except being written
to maintenance descriptions. When these
procedures are needed, please contact nearest
YOKOGAWA office.

+ Care should be taken to prevent the build up of
drift, dust or other material on the display glass
and name plate. In case of its maintenance, soft
and dry cloth is used.

(e) Explosion Protected Type Instrument

AWARNING

» Users of explosion proof instruments should refer
first to section 2.4 (Installation of an Explosion
Protected Instrument) of this manual.

» For TIIS flameproof type instruments, be sure
to read “INSTALLATION AND OPERATING
PRECAUTIONS FOR TIIS FLAMEPROOF
EQUIPMENT” at the end of this manual.

» The use of this instrument is restricted to those
who have received appropriate training in the
device.

» Take care not to create sparks when accessing the
instrument or peripheral devices in a hazardous
location.

IM 01C25A01-01E



<1. Introduction> 4

(f) Modification

AWARMNG

* Yokogawa will not be liable for malfunctions or
damage resulting from any modification made to
this instrument by the customer.

(g) Product Disposal

The instrument should be disposed of in accordance with
local and national legislation/regulations.

(h) Authorized Representative in EEA and the
importer into the EU/EEA market

In relation to the CE Marking, The authorized
representative for this product in the EEA (European
Economic Area) is:

Yokogawa Europe B.V.

Euroweg 2, 3825 HD Amersfoort, The Netherlands
and the importer for this product into the EU/EEA market
via the YOKOGAWA sales channel is:

Yokogawa Europe B.V.

Euroweg 2, 3825 HD Amersfoort, The Netherlands

(i) Control of Pollution Caused by the Product

Please refer to the IM 01C00A20-01ZH for information on
our management status pursuant to “Control of Pollution
caused by Electronic Information Products” of the People’s
Republic of China. Please search for the IM number in the
Yokogawa library “ https://www.yokogawa.com/library/ ”.

(i) Morocco conformity mark @

This conformity mark indicates that the product complies
with Moroccan safety and EMC requirements.

1.2 Warranty

» The warranty shall cover the period noted on the
quotation presented to the purchaser at the time of
purchase. Problems occurred during the warranty
period shall basically be repaired free of charge.

* In case of problems, the customer should contact the
Yokogawa representative from which the instrument
was purchased, or the nearest Yokogawa office.

» |f a problem arises with this instrument, please inform
us of the nature of the problem and the circumstances
under which it developed, including the model
specification and serial number. Any diagrams,
data and other information you can include in your
communication will also be helpful.

» Responsible party for repair cost for the problems
shall be determined by Yokogawa based on our
investigation.

» The Purchaser shall bear the responsibility for
repair costs, even during the warranty period, if the
malfunction is due to:

- Improper and/or inadequate maintenance by the
purchaser.

- Failure or damage due to improper handling, use
or storage which is out of design conditions.

- Use of the product in question in a location
not conforming to the standards specified by
Yokogawa, or due to improper maintenance of the
installation location.

- Failure or damage due to modification or repair
by any party except Yokogawa or an approved
representative of Yokogawa.

- Malfunction or damage from improper relocation of
the product in question after delivery.

- Reason of force majeure such as fires,
earthquakes, storms/floods, thunder/lightening,
or other natural disasters, or disturbances, riots,
warfare, or radioactive contamination.

B Trademarks:

» ‘DPharp’, ‘EJX, ‘EJA, ‘FieldMate’ and ‘BRAIN
TERMINAL are registered trademarks of Yokogawa
Electric Corporation. Company names and product
names used in this material are registered trademarks
or trademarks of their respective owners.

* In this manual, trademarks or registered trademarks
are not marked with ™ or ®.

IM 01C25A01-01E



<2. Handling Cautions>

2.

Handling Cautions

When the transmitter is delivered, visually check them Applicable ]
to make sure that no damage occurred during shipment. model Suffix code Part name Qty
Also check that all transmitter mounting hardware shown EJOM1000 U-bolt 1
in Figure 2.1 is included. If the transmitter was ordered EJCI12000 U-bolt nut 2
without the mounting bracket or without the process EJO1300 Mounting bracket 1
connector, the transmitter mounting hardware is not Ejgi;gg Mounting bracket (L or flat type)
included. ) Plate 1
EJO44000 Position adjusting 4
Table 2.1 Applicable Model Code for Mounting EJO11500 screw
Hardware EJX910A Transmitter mounting
EJX930A 4
Applicable bolt
model Suffix code Part name Qty * When /BS is specified, the amount becomes half.
EJO1100 Process connector bolt | 4*
EJO1200 | Process Process connector 2 B
EJO1300 | connections EJO1100 D
EJX910A [1,23and4 Proiefs connector o EJO1200 1 G
aske
EJX930A 9 £01300 - ooo? o-ooooy
EJO2100 Process connector bolt | 2 K
Process EJO4300 4
EJO3100 . Process connector 1 M
connections EJO4400 p
EJD4300 |45 5 4 Process connector 1
EJO44000 - gasket B 1
EJO1100 D 2
EJO1200 U-bolt 1 1 G 3
EJO1300 BIXN0A  mpp2 g poooJ 4
EJO3100 Uobolt nut 5 EJX930A 3 K B
EJO4300 . -boftnu 4 M C
Mounting bracket
EJO4400 B.D.G.J and K P D
EJO1180 e Mounting bracket
1
EJO4380 (L or flat type) 1
EJO1150 . . EJO2100 - 0002 O - 00000
EJX910A Transmitter mounting 4 3
EJX930A bolt 4
Mounting U-bolt 1 EJO5100
bracket M (For U-bolt nut 2 EJO5300 E
EJO1100 | measurement Mounting bracket 1 EJxel0A - DUDOO-DOO0O
span code other | Transmitter mounting EJX630A
than F) bolt 2
EJO1180 B
EJO5100 U-bolt (L and S) 1ea. EJO43800 00000 - oooo J
EJO5300 | Mounting bracket | U-bolt nut (L and S) 2 ea.
EJX610A |FandL ] B
EJX630A Mounting bracket 1 D
External EJO1150 - OOO0OO - OO0 J
temperature input K
RTD cable 1
EJX910A [B,CandD P Fo201.ai
EJX930A | External
temperature input
1,2.3and 4 Cable gland 2
EJO2100 . Teflon film 1
F1
EJ3sn | OPUon code /TRt I inated of 1
Teflon film 2
ti TF1
EJO1180 | Option code / Fluorinated ol 5

IM 01C25A01-01E



<2. Handling Cautions> 6

Cable gland and RTD cable
/(EJX910A and EJX930A only)

Process connector

Process connector
Gasket

Mounting bracket
(Flat type)

é Mounting bracket

L type
U-bolt nut (Ltype)

Transmitter mounting bolt

Position adjustable bracket
U-bolt nut (L)\@

‘ Teflon film —
*

Fluorinated oil

Mounting
bracket

U-bolt (L)

U-bolt (S)

F0202.ai

Figure2.1  Transmitter Mounting Hardware

2.1 Model and Specifications
Check

The model name and specifications are indicated on the
name plate attached to the case.

O | pPr=re trRansmiTTER o
0D

OuUTP mADC = 0

Made in Japan
YOKOGAWA 4 Yoicogauia Eicstric Corporation TOKYO 180-8750 JaPAN /NRead/Lisez IM 01C25A01-01

F0203.ai

Name Plate

Figure 2.2

2.2 Selecting the Installation
Location

The transmitter is designed to withstand severe
environmental conditions. However, to ensure that it will
provide years of stable and accurate performance, take
the following precautions when selecting the installation
location.

(a) Ambient Temperature
Avoid locations subject to wide temperature variations
or a significant temperature gradient. If the location
is exposed to direct sunlight or radiant heat from
plant equipment, provide adequate shade, thermal
insulation and/or ventilation.

(b) Ambient Atmosphere
Do not install the transmitter in a corrosive
atmosphere. If this cannot be avoided, there must be
adequate ventilation as well as measures to prevent
the leaking of rain water and the presence of standing
water in the conduits.

(c) Shock and Vibration
Although the transmitter is designed to be relatively
resistant to shock and vibration, an installation site
should be selected where this is kept to a minimum.

(d) Installation of Explosion-protected Transmitters
An explosion-protected transmitters is certified for
installation in a hazardous area containing specific
gas types. See subsection 2.4 “Installation of an
Explosion-Protected Instrument.”

2.3 Pressure Connection

AWARNING

* Never loosen the process connector bolts when an
instrument is installed in a process. The device is
under pressure, and a loss of seal can resultin a
sudden and uncontrolled release of process fluid.

* When draining toxic process fluids that have
condensed inside the pressure detector, take
appropriate steps to prevent the contact of such
fluids with the skin or eyes and the inhalation of

vapors from these fluids.
|

The following precautions must be observed in order to
safely operate the transmitter under pressure.

(a) Make sure that the process connector bolts are
tightened firmly.

(b) Make sure that there are no leaks in the impulse
piping.

(c) Never apply a pressure higher than the specified
maximum working pressure.

IM 01C25A01-01E



<2. Handling Cautions> 7

2.4 Installation of an
Explosion-Protected
Instrument

When products certified for explosion protection by FM,
CSA, ATEX, or IECEX are used as explosion-protected
instruments, installation, wiring, operating conditions,
maintenance, and repair shall comply with the
requirements of the applicable explosion-protection
certifications and relevant laws and regulations.

Detailed requirements are described in the
Explosion-Protected Instruments User’s Manual

IM 01C25A01-10EN, which is supplied with the

product at shipment. When installing or using an
explosion-protected instrument, be sure to refer to the
applicable Explosion-Protected Instruments User’s
Manual and strictly follow its instructions. The information
provided in this user’'s manual alone may not be
sufficient to ensure compliance with explosion-protection
certification requirements and relevant laws and
regulations.

For products certified under other explosion-protection
approvals, refer to the applicable explosion-protected
user’s manual supplied with the product.

The Explosion-Protected Instruments User’'s Manual IM
01C25A01-10EN is also available for download from the
Yokogawa website library.

https://www.yokogawa.com/library/

2.5 EMC Conformity Standards

EN 61326-1 Class A, Table 2
EN 61326-2-3
EN 61326-2-5 (for Fieldbus)

/\ cauTion

2.6 Pressure Equipment
Directive (PED)

(1) General

» EJX/EJA-E Series pressure transmitters are
categorized as piping under the pressure accessories
section of directive 2014/68/EU, which corresponds
to Article 4, Paragraph 3 of PED, denoted as Sound
Engineering Practice (SEP).

+  EJX110A-0OMS, EJX110A-OIHS,

EJX110A-00VS, EJA110E with /HG, EJCI1300,
EJO4400, EJOI5100-00D, EJOS300-CID,
EJX610A-00D, and EJX630A-C1D can be used above
200 bar and therefore considered as a part of a
pressure retaining vessel where category Ill, Module
H applies. These models with option code /PE3
conform to that category.

(2) Technical Data

* Models without /PE3
Article 4, Paragraph 3 of PED, denoted as Sound
Engineering Practice (SEP).

* Models with /PE3
Module: H
Type of Equipment: Pressure Accessory-Vessel
Type of fluid: Liquid and Gas
Group of fluid: 1 and 2

To meet EMC regulations, Yokogawa recommends
that customers run signal wiring through metal
conduits or use shielded twisted-pair cabling when
installing EJX/EJA-E Series transmitters in a plant.
This equipment is a Class A product, and it is designed
for use in the industrial environment. Please use this
instrument in the industrial environment only.

Capsule [PS*!| V |PS.V | TS*2 .
Model |~ de | bar) | 1) |marL)| cc) | CAt9OV™
EJAT10E | M, H,V
160 [ 0.01| 1.6
EJO1100| FL 0| Aviced,
EJX110A Paragraph 3
120 (SEP)
EJAT10E | M, H,V | 250 | 0.01 | 25
with code
HG
EJO11000 2910
with code | M, H,V | 250 | 0.01 | 25 |~ Il
IPE3
Article 4,
EJO1300 | M, H,V | 500 | 0.01 | 5.0 Paragraph 3
-40to| (SEP)
EJO1300 120
with code | M, H,V | 500 [ 0.01| 5.0 I
IPE3
L 1%%“’ Article 4,
EJO3100 160 | 0.01| 1.6 206 Paragraph 3
M, A, B 120 (SEP)
40to Article 4,
EJO4300 | H,A,B | 160 | 0.01 | 1.6 | - " Paragraph3
(SEP)
Article 4,
EJO44000| C,D | 500 |0.01| 5.0 Paragraph 3
-40to| (SEP)
EJO4400 120
with code C,D 500 [ 0.01| 5.0 I}
IPE3

IM 01C25A01-01E
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Capsule |PS*1| V | PS.V | TS*2 3
Model code | (bar)| (L) |(barL)| (°C) Category
eJos1oo | A B.C | 100 | 0.1 10 Article 4,
EJX610A Paragraph 3
D 700 | 0.1 70 (SEP)
-40 to
EJO5100, 120
EJX610A | b | 700 | 01 | 70 M
with code
/PE3
E EJE(%%%% A,B,C [ 100 | 0.1 | 10 Paﬁggg :H s
D 700 | 0.1 70 (SEP)
-40 to
EJO5300, 120
EJX630A | b | 700|041 | 70 1
with code
/PE3
L 160 [0.01| 1.6 | 4010 Article 4,
EJX910A 120 Paragraph 3
M,H | 250 | 0.01| 2.5 (SEP)
EJX910A 2910
withcode | M,H | 250 | 0.01| 25 120 11l
/PE3
Atrticle 4,
EJX930A | M,H | 500 | 0.01| 5.0 Paragraph 3
40to| (SEP)
EJX930A 120
withcode | M,H | 500 | 0.01| 5.0 11l
/PE3

*1:  PSis maximum pressure for vessel itself based on
Pressure Equipment Directive 2014/68/EU. Refer to
General Specification for maximum working pressure of a
transmitter.

*2: TS s process temperature limits for vessel itself based
on Pressure Equipment Directive 2014/68/EU. Refer
to General Specification for temperature limits of a
transmitter.

*3: Referred to Table 1 covered by ANNEX Il of EC Directive
on Pressure Equipment Directive 2014/68/EU.

(3) Operation

A CAUTION

* The temperature and pressure of fluid should
be maintained at levels that are consistent with
normal operating conditions.

* The ambient temperature should be maintained
at a level that is consistent with normal operating
conditions.

» Please take care to prevent water hammer and the
like from inducing excessive pressures in pipes
and valves. If phenomena are likely, install a safety
valve or take some other appropriate measure to
prevent pressure from exceeding PS.

» Take appropriate measures at the device or
system level to protect transmitters if they are to be
operated near an external heat source.

2.7 EU RoHS Directive

Applicable standard: EN IEC 63000
Applicable production sites are shown below.
The condition of the RoHS compliant production sites
are as follows:
Japan, Germany, Saudi Arabia, UAE, India, USA

The production sites can be confirmed by the serial
number shown in the frame of “NO.” in the name plate
of the product.

Serial numbers (9 letters): AAnnnnnnn
AA: Identification code of production site

Japan: Use “91” or “90”

USA: Use “U1”

Germany: Use “D1”

Saudi Arabia: Use “Y3”

UAE: Use “Y4”

India: Use “Y1”

2.8 Safety Requirement
Standards

Applicable standard: EN 61010-1, EN 61010-2-30,
C22.2 No0.61010-1, C22.2 No0.61010-2-030

(1) Pollution Degree 2

"Pollution degree" describes the degree to which

a solid, liquid, or gas which deteriorates dielectric
strength or surface resistivity is adhering. " 2 " applies
to normal indoor atmosphere. Normally, only non-
conductive pollution occurs. Occasionally, however,
temporary conductivity caused by condensation must
be expected.

(2) Installation Category |

"Overvoltage category(Installation category)"
describes a number which defines a transient
overvoltage condition. It implies the regulation for
impulse withstand voltage. " | " applies to electrical
equipment which is supplied from the circuit when
appropriate transient overvoltage control means
(interfaces) are provided.

(3) Indoor/Outdoor use
It can be used indoors and outdoors.
(4) Altitude of installation site

Max. 5,000 m above sea level
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3. Installation

A\ IMPORTANT

*  When welding piping during construction, take
care not to allow welding currents to flow through
the transmitter.

» Do not step on this instrument after installation.

» For EJOI4300, EJOI44000 and EJ[14380,
the atmospheric opening is located on the low
pressure side cover flange. For EJOO5300 and
EJX630A whose capsule code is A, B, or C, the
pipe of the atmospheric opening is located on the
pressure detecting section. These openings must
not face upward.

Pipe

(backside of the instrument) Zero-adjustment screw
Capsule code

BIL300. - OooD

EJO63000

F00301.ai

EJO53000 and EJX630A Horizontal
Mounting Position

Figure 3.1

*  When installing diaphragm seals, process
connectors or manifolds, make sure that no foreign
matter has adhered to the seal surface of the
gasket (or O-ring) before assembling. If foreign
matter adheres, it may lead to leaks.

3.1 Mounting

m The transmitter can be mounted on a nominal 2-inch
pipe using the mounting bracket supplied, as shown
in Figure 3.2 and 3.3. Tighten the (four) bolts that hold
the transmitter with a torque of approximately 39 N-m
{4 kgf-m}.

Transmitter
mounting bolt

2-inch pipe

F0302.ai

Figure 3.2  Transmitter Mounting

(Horizontal Impulse Piping Type)

Vertical pipe mounting Vertical pipe mounting
(Process connector upside)  (Process connector downside)

Mounting

Transmitter
mounting bolt

B |n the case of position adjustable bracket

Vertical pipe mounting Vertical pipe mounting

Transmitter
mounting bolt '
F0303.ai

Figure 3.3  Transmitter Mounting

(Vertical Impulse Piping Type)

Vertical pipe mounting Horizontal pipe mounting

U-bolt nut (L) 2-inch pipe ®

Mounting
bracket U-bolt (S)

F0304.ai

Figure 3.4  EJO51000 and EJOI530C0 Mounting
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3.1.1 How to install the position adjustable
bracket

The procedures for mounting the transmitter with the
position adjustable bracket (L type) are described below.
(see Figure 3.5)

(1) Securely fix the transmitter and the position
adjustable plate using the transmitter mounting bolts.
Tighten the transmitter mounting four bolts with a
torque of approximately 39 N-m {4 kgf-m}.

(2) Attach the bracket to the 2-inch pipe while adjusting
the height to the process piping.

(3) Loosen the position adjustment screw and slide the
position adjustable plate on the bracket to align the
position of the 2-inch pipe and the process piping.* 1

(4) Tighten each of the position adjustment four bolts to
firmly fix the position adjustable plate and the bracket.
After fixing, check that it does not move.

Process connection upside

Process Connector

Position adjustment screw
(4 places)

Transmitter

Position adjusting
2-inch pipe plate

Transmitter
- ”\l mounting bolt
|

(>~

D
bracket
\ U-bolt nut

g

[ N

Process connection downside

r’.) )

Mount the bracket in the direction as described in the figure.
F0315.ai

Figure 3.5  Mounting with the position adjustable
bracket

*1:

*2:

The position adjustment plate can be adjusted in the
range of 75 to 132 mm depending on the mounting
direction to the bracket. The adjustment range varies
depending on the model and specifications. (see
Figures 3.6 t0 3.7)

When the EJX930A specified as “process connector
downside”, the position adjustment plate can be used
only in the inverted state shown in Figure 3.7.

F0316.ai

Figure 3.6  Adjustable range of the plate
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The state of the plate seen The state of the plate seen
from the above from the side (EJX110A)

)

oo

Plate in minimum
position (75 mm)

oo

|

|

|

|

|

|

|

|

|

|

|

i

] \
I r I | 3 Inverted
| Q) |OHO ) 4
! it 111 g S
| 4
|

|

|

|

1

|

|

|

|

|

|

|

|

|

|

|

|

Plate in maximum
position (110 mm)

——DO Co

o)
@

—HO

Inverted plate in
maximum position \
(132 mm) b | oQo

F0317.ai

Figure 3.7  The adjustable range by the mounting direction of the plate

3.2 Mounting the Diaphragm Seals
A\ IMPORTANT

» Please use a gasket with an inside diameter (ad)
that is greater than the diameter of the diaphragm
seal. If a gasket with a smaller inside diameter is
used, the diaphragm may not function correctly.

» During the diaphragm seal installation, ensure as
far as possible that no seal liquid head pressure is
applied to the diaphragm seals.

» Exercise care so as not to damage diaphragm
surfaces. Since the diaphragm protrudes approx.
1 mm from the flange surface, do not place the
pressure detector section face down on a surface
as this can damage the diaphragm.

» Do not sharply bend or twist capillary tube or apply
excessive stress to them.

» Never loosen the four bolts securing the cover
flange or the screws at the joints between the
capillary tube and cover flanges. If the seal liquid
leaks, the transmitter cannot be used.
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3.21 EJO2100

The transmitter is mounted on a process using its

high pressure side flange as shown in Figure 3.8. The
customer should prepare the mating flange, gasket, stud
bolts and nuts.

Stud b&

®"— Nut F0305.ai

Figure 3.8  EJ[J21000 Mounting

A\ IMPORTANT

When measuring the liquid level of the tank, the
minimum liquid level (zero point) must be set to a level
at least 50 mm above the center of the high pressure
side diaphragm seal (see Figure 3.10).

3.2.2 EJOM1180 and EJ143801

Mount the diaphragm seals using the flanges as shown in
Figure 3.9. The mating flange, gasket, bolts and nuts are
to be procured by the customer.

Flange
Bolt Diaphragm

Nut

The product is
shipped with these
parts assembled.

Correctly install the diaphragm
seals on the high and low pressure
sides of the process (The label on
each diaphragm seal is marked
HIGH or LOW).

F0306.ai

Figure 3.9  Mounting the Diaphragm Seals

3.3 Diaphragm Seals Installation
Consideration

A\ IMPORTANT

* When measuring the liquid level of the tank, the
minimum liquid level (zero point) must be set to a
level at least 50 mm above the center of the high
pressure side diaphragm seal (see Figure 3.10).

» Correctly install the diaphragm seals on the high
and low pressure sides of the process, checking
the label on each seal.

» To avoid measuring error duets temperature
difference between the two diaphragm seals,
capillary tube must be bound together. The
capillary tube must be securely fixed to the tank
wall to prevent movement by wind or vibration.

If the capillary tube is too long, loosely coil the
extra tube portion (coil diameter of 300 mm or
more) and secure the coiled tube with a clamp.

Low
A\ wpoRTANT prossure_____

Install the sealed diaphragm
so that the shank positions
downward.

Minimum
liquid level

High
pressure

- —T—TTTT

50 mm minimum

&.

The transmitter should
be installed as low as
possible below the
position where the high
pressure side
diaphragm seal is
installed.

F0307.ai

Figure 3.10 Installing the Diaphragm Seals to a
Tank
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A\ IMPORTANT

The transmitter should be installed at least 600 mm below
the high pressure (HP) process connection to ensure a
positive head pressure of fill fluid. Pay special attention to
vacuum applications.

If it can not be installed at least 600 mm below the HP
process connection, please use the equation below:

h=%x 0.102 [mm]
h: Vertical height between the HP process connection
and the transmitter (mm)
h<0: Install the transmitter at least h (mm) below the
HP process connection
h>0: Install the transmitter at most h (mm) above the
HP process connection
P: Pressure in the tank (Pa abs)
PO: Minimum working pressure limit of the transmitter (Pa
abs) See below table.
[For fill fluid code A, B, C, D, E]

Wetted parts Process connection size

material Clae ;;llltahry code
code 9 2,8 3 4.W
SW 1to5m 6790 3190
6to10m | 10030 | 3520
SE 1to 5m 6790 3190
6to 10m 10030 | 3520
% 1to5m 3190
6to 10m 3520
HW 1to5m 19150 | 6140
6to 10m 8290
T™W 1to5m 9620 3620
6to 10m 4210
UW 1to5m 9540 4750
6to 10m 6050

[For fill fluid code 1, 2, 4]

Wetted parts Process connection size

Low pressure side

pressure
side

F0308.ai

Figure 3.11 Example of Installation to Tank
(Caution on Installation)

3.4 Mounting the Flushing
Connection Ring

3.4.1 Mounting to Pressure Detector
Section

The flushing connection ring is mounted to the pressure
detector section as shown in Figure 3.12.

Pressure-detector section

Spiral gasket

~&\Ring holder
®

Vent/Drain plug

Groove for Al
installing

F0309.ai

Figure 3.12 Mounting to Pressure Detector Section

(1) Mount the ring holder on the ring and loosely tighten

(2) Place the spiral gasket in the ring groove. With the
ring correctly aligned and flush with the face of the

pressure detector, securely tighten each ring holder’s

(3) Position the ring so that the vent/drain plugs are
aligned straight up and down.

. Capillary
material code View from pressure
code length 2,8 3 4. W detectorFs)ection
SW 1to5m 2570 320
6to 10m 4680 530
SE 1to5m 2570 320
6 to 10m 4680 530
sy 1to 5m 320
6to 10m 530 h i
" e 15550 12050 e mounting screws.
6to 10m 3450
T™W 1to5m 4270 570
6to 10m 960
ds: Specific gravity of fill fluid (at 25°C). See below table. mounting screws.
Fill fluid
code A 1,4 B C,2 D E
ds: Specific 1.90to
gravity 1.07 0.94 1.09 192 1.09
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3.4.2 Mounting to Process Flange

Tighten the bolts to completely close the gap between the
ring and the pressure detector section.

The mating flange, gasket, stud bolts and nuts are to
procured by the customer.

. Spiral gasket
Mating flange

-

4 ] Ring
J

|

|

|

|

|

:
H
C1]

— Diaphragm
A

Pressure-detector
section

F0310.ai

Figure 3.13 Mounting to Process Flange

A\ IMPORTANT

» Confirm that there is no gap between the ring
and the process-detector section after they are
mounted on the process flange. A gap can lead to
a sudden, explosive release of process fluids.

*  When mounting or removing the ring, take care not
to tilt the pressure detector downward as the ring
can slip off and cause injury.

*  When re-mounting the ring, use the new spiral
gasket as shown in below table.

Table 3.1 Spiral Gasket for Pressure Detector
Section Side*

Part number Size Description
F9350SV 2100x@120%t4.5 | For 3-inch flange
F9970XF 2100x@120%t4.5 | For 3-inch flange™*
F9350ST @70x@90xt4.5 For 2-inch flange
F9970XD @70x@90xt4.5 For 2-inch flange**
F9346ZH 260xg75%t4.5 For 1 1/2-inch flange
F9970XB 260xg75%t4.5 For 1 1/2-inch flange**

*: Material; 316SST (Hoop), PTFE Teflon (Filler)
** For oil-prohibited use (Option code: /K1, /K2, /K5, /K6)

3.5 Affixing the Teflon Film
A\ IMPORTANT

The FEP Teflon option includes a teflon film and
fluorinated oil. Before mounting the transmitter to the
process flange, affix the teflon film as follows:

1) Position the diaphragm seal so that the diaphragm
is in an upward position.

2) Pour the fluorinated oil on the diaphragm and
gasket area covering it completely and evenly. Be
careful not to scratch the diaphragm or change the
its shape.

3) Affix the teflon film over the diaphragm and gasket
area.

4) Next, carefully inspect the cover and try to identify
any entrapped air between the diaphragm and
the teflon film. The air must be removed to ensure
optimum performance. If air pockets are present,
use your fingers to remove the air by starting at the
center of the diaphragm and work your way out.

5) Position the gasket on the Teflon film.

6) Mount the transmitter onto the process flange.

Teflon film
PART No.

EJO2100/ F9347YD
@ 2inch |EJO1180 FO347YA
EJO43800
3inch
Fluorinated oil /%

[PART No. : F9145YN]

FO347XA

Diaphragm

Gasket area

F0311.ai

Figure 3.14 Affixing the Teflon Film
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3.6 Rotating Transmitter Section

The transmitter section can be rotated approximately
360° and can be fixed at any angle within the above
range. (The direction of the rotation is depending on

the configuration of the instrument.) Note that there is a
stopper which prevents the transmitter section from being
rotated more than 360°.

1) Remove the two setscrews that fasten the transmitter
section and capsule assembly, using the Allen
wrench.

2) Rotate the transmitter section slowly and stop it at
designated position.

3) Tighten the two setscrews to a torque of 1.5 N-m.

AWARNING

In the case of the explosion-proof/flameproof type
transmitter, do not rotate the transmitter part in the
hazardous area while the transmitter is energized.

A\ IMPORTANT

Do not rotate the transmitter section more than the
above limit.

Vertical impulse piping type

Pressure-detector section |

Stopper

S ——— Conduit connection

| Transmitter section

Horizontal impulse piping type

Transmitter section |

Conduit connection
Zero-adjustment screw

| Pressure-detector section |

F0312.ai

Figure 3.15 Rotating Transmitter Section
(Left Side High Pressure Type)

3.7 Changing the Direction of
Integral Indicator

A\ IMPORTANT

Always turn OFF power, release pressure and
remove a transmitter to non-hazardous area before
disassembling and reassmbling an indicator.

An integral indicator can be installed in the following
three directions.

F0313.ai

Figure 3.16 Integral Indicator Direction

A\ IMPORTANT

The terminal box cover is locked by an Allen head
bolt (a shrouding bolt) on ATEX flameproof type
transmitters. When the shrouding bolt is driven
clockwise by an Allen wrench, it is going in and cover
lock is released, and then the cover can be opened.
When a cover is closed it should be locked by a
shrouding bolt without fail. Tighten the shrouding bolt
to atorque of 0.7 N-m.

1) Remove the cover.

2) While supporting the integral indicator with one hand,
loosen its two mounting screws.

3) Dismount the LCD board assembly from the CPU
assembly. When doing this, carefully pull the LCD
board assembly straight forward so as not to damage
the connector pins between it and the CPU assembly.

4) After rotating the LCD, align both the LCD board
assembly and CPU assembly connectors and engage
them.

5) Insert and tighten the two mounting screws.

6) Replace the cover.

CPU assembly

Integral 90° \ N S
indicator /- o
f ;‘ ‘ O/J}\

\ LCD board assembly

Mounting screw

Amplifier cover
F0314.ai

Figure 3.17 Rotating Integral Indicator
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4. Installing Impulse Piping

4.1 Impulse Piping Installation
Precautions

The impulse piping that connects the process

outputs to the transmitter must convey the process
pressure accurately. If, for example, gas collects in

a liquid-filled impulse line, or the drain of a gas-filled
impulse line becomes plugged, it will not convey the
pressure accurately. Since this will cause errors in the
measurement output, select the proper piping method
for the process fluid (gas, liquid, or steam). Pay careful
attention to the following points when routing the impulse
piping and connecting the impulse piping to a transmitter.

411 Connecting Impulse Piping to the
Transmitter

(1) Check the High and Low Pressure
Connections on the Transmitter (Figure 4.1)

Symbols “H” and “L” have been placed on the capsule
assembly to indicate high and low pressure side. With
differential pressure transmitters, connect the high
pressure side impulse line to the “H” side, and the low
pressure side impulse line to the “L” side. When option
code /BS is specified, piping or process connector can’t
be connected to the low pressure side.

With gauge/absolute pressure transmitters, connect the
impulse line to the ‘H’ side.

Differential Pressure Transmitter

“H” and “L” are shown

Process
connection Process connection
Process connector
BOIt F0401.ai
Figure 4.1 “H” and “L” Symbols on a Capsule

Assembly

(2) Changing the Process Connector Piping
Connections (for differential pressure
transmitters)

The impulse piping connection distances can be changed
between 51 mm, 54 mm and 57 mm by changing the
orientation of the process connectors.

This is convenient for aligning the impulse line with a
process connectors.

57 mm 54 mm 51 mm

F0402.ai

Figure 4.2  Process Connector Impulse Piping

Connection Distances

(3) Tightening the Process Connector
Mounting Bolts

After connecting an impulse line, tighten the process
connector mounting bolts uniformly.

A\ IMPORTANT

When installing a process connector, make sure that
no foreign matter has adhered to the seal surface

of the gasket (or O-ring) before assembly. If foreign
matter adheres, it may lead to leaks. In the case of
O-rings, it is known that the sealing performance can
be improved by applying grease. If grease is not used,
make sure that no foreign matter is attached.

(4) Removing the Impulse Piping Connecting
Port Dustproof Cap

The impulse piping connecting port on the transmitter
may be covered with a plastic cap to keep out dust. This
cap must be removed before connecting the line. (Be
careful not to damage the threads when removing this
cap. Never insert a screwdriver or other tool between the
cap and port threads to remove the cap.)
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(5) Connecting the Transmitter and 3-Valve
Manifold (for differential pressure
transmitters)

A 3-valve manifold consists of two stop valves to block
process pressure and an equalizing valve to equalize

the pressures on the high and low pressure sides of the
transmitter. Such a manifold makes it easier to disconnect
the transmitter from the impulse piping, and is convenient
when adjusting the transmitter zero point.

There are two 3-valve manifold typs: the pipe-mounting
type and the direct-mounting type; care should be taken
with respect to the following points when connecting the
manifold to the transmitter.

B Pipe-Mounting Type 3-Valve Manifold

Impulse piping
'2\ Nipple
Vent plulg 3valve ©
optiona ;
(op ) S manifold Ball head
Stop valve ] lock nut
(low pressure side) 7 /
Pipe
Equalizing valve = Pipes
(balancing) q(
Ball head
6> lock nut
Stop valve / "151)
(high pressure side) @Nipple

2-inch pipe

Process
connector bolts

F0403.ai

Figure 4.3  3-Valve Manifold (Pipe-Mounting Type)

1) Screw nipples into the connection ports on the
transmitter side of the 3-valve manifold, and into
the impulse piping connecting ports on the process
connectors. (To maintain proper sealing, wind sealing
tape around the nipple threads.)

2) Mount the 3-valve manifold on the 2-inch pipe by
fastening a U-bolt to its mounting bracket. Tighten the
U-bolt nuts only lightly at this time.

3) Install the pipe assemblies between the 3-valve
manifold and the process connectors and lightly
tighten the ball head lock nuts. (The ball-shaped ends
of the pipes must be handled carefully, since they will
not seal properly if the ball surface is scratched or
otherwise damaged.)

4) Now tighten the nuts and bolts securely in the
following sequence:

Process connector bolts — transmitter-end ball head
lock nuts — 3-valve manifold ball head lock nuts —
3-valve manifold mounting bracket U-bolt nuts

B Direct-Mounting Type 3-Valve Manifold

1) Mount the 3-valve manifold on the transmitter. (When
mounting, use the two gaskets and the four bolts
provided with the 3-valve manifold. Tighten the bolts
evenly.)

2) Mount the process connectors and gaskets on the top
of the 3-valve manifold (the side on which the impulse
piping will be connected.)

Bolts Im_pl_JIse
ipin

Process E Stop valve PIping

connector iy A, 3-va_|ve
manifold

Gasket Equalizing

Gasket
Process Stop valve 3-valve
connector manifold
F0404.ai
Figure 4.4  3-Valve Manifold (Direct-Mounting Type)

A\ NOTE

After completing the connection of the transmitter and
3-valve manifold, be sure to CLOSE the low pressure
and high pressure stop valves, OPEN the equalizing
valve, and leave the manifold with the equalizing valve
OPEN.

You must do this in order to avoid overloading the
transmitter from either the high or the low pressure
side when beginning operation.
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4.1.2 Routing the Impulse Piping

(1) Process Pressure Tap Angles

If condensate, gas, sediment or other extraneous
material in the process piping gets into the impulse
piping, pressure measurement errors may result. To
prevent such problems, the process pressure taps must
be angled as shown in Figure 4.5 according to the kind of
fluid being measured.

A\ NOTE

 Ifthe process fluid is a gas, the taps must be
vertical or within 45° either side of vertical.

 Ifthe process fluid is a liquid, the taps must be
horizontal or below horizontal, but not more than
45° below horizontal.

« If the process fluid is steam or other condensing
vapor, the taps must be horizontal or above
horizontal, but not more than 45° above horizontal.

[Gas] [Liquid] [Steam]

Pressure 4571 45°
taps 45° 45°
Process 45° 45°
piping

Process Pressure Tap Angle
(For Horizontal Piping)

F0405.ai

Figure 4.5

(2) Position of Process Pressure Taps and
Transmitter

If condensate (or gas) accumulates in the impulse piping,
it should be removed periodically by opening the drain
(or vent) plugs. However, this will generate a transient
disturbance in the pressure measurement, and therefore
it is necessary to position the taps and route the impulse
piping so that any extraneous liquid or gas generated in
the leadlines returns naturally to the process piping.
 Ifthe process fluid is a gas, then as a rule the
transmitter must be located higher than the process
pressure taps.
+ Ifthe process fluid is a liquid or steam, then as a
rule the transmitter must be located lower than the
process pressure taps.

(3) Impulse Piping Slope

The impulse piping must be routed with only an upward or
downward slope. Even for horizontal routing, the impulse
piping should have a slope of at least 1/10 to prevent
condensate (or gases) from accumulating in the pipes.

(4) Temperature Difference Between Impulse
Piping (for differential pressure
transmitters)

If there is a temperature difference between the high

and low impulse lines, the density difference of the fluids
in the two lines will cause an error in the measurement
pressure. When measuring flow, impulse lines must be
routed together so that there is no temperature difference
between them.

(5) Condensate Pots for Steam Flow
Measurement (for differential pressure
transmitters)

If the liquid in the impulse piping repeatedly condenses
or vaporizes as a result of changes in the ambient or
process temperature, this will cause a difference in the
fluid head between the high pressure and low pressure
sides. To prevent measurement errors due to these head
differences, condensate pots are used when measuring
steam flow.

(6) Preventing Wind Speed Effects in Very Low
Differential Pressure Measurement
(for differential pressure transmitters)

A\ IMPORTANT

When using a differential pressure transmitter to
measure very low pressures (draft pressure), the low
pressure connection port is left open to atmospheric
pressure (the reference pressure).

Any wind around the differential pressure transmitter
will therefore cause errors in the measurement. To
prevent this, it will be necessary either to enclose the
transmitter in a box, or to connect a impulse line to
the low pressure side and insert its end into a wind
excluding pot (cylindrical with a base plate).

(7) Preventing Freezing

If there is any risk that the process fluid in the impulse
piping or transmitter could freeze, use a steam jacket or
heater to maintain the temperature of the fluid.

A\ NOTE

After completing the connections, close the valves on
the process pressure taps (main valves), the valves at
the transmitter (stop valves), and the impulse piping
drain valves, so that condensate, sediment, dust and
other extraneous material cannot enter the impulse

piping.
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4.2 Impulse Piping Connection
Examples

Figure 4.6, 4.7, and 4.8 shows examples of typical
impulse piping connections. Before connecting the
transmitter to the process, study the transmitter
installation location, the process piping layout, and

the characteristics of the process fluid (corrosiveness,
toxicity, flammability, etc.), in order to make appropriate
changes and additions to the connection configurations.

Note the following points when referring to these piping
examples.

 If the impulse line is long, bracing or supports should
be provided to prevent vibration.

» The impulse piping material used must be compatible
with the process pressure, temperature, and other
conditions.

» Avariety of process pressure tap valves (main valves)
are available according to the type of connection
(flanged, screwed, welded), construction (globe, gate,
or ball valve), temperature and pressure. Select the
type of valve most appropriate for the application.

Tap valve ?@ Orifice
Union \

or flange

| Gas | |Steam|

Tee

—

3-valve
manifold

Drain valve \i %

_— Drain plug

F0406.ai

Figure 4.6  Impulse Piping Connection Examples

(for differential pressure transmitters)

Open Tank Closed Tank| Tap valve
|

Union or flange

N Vent plug
Tee
8.1
Drain valve
r

Drain plug
Pipe (opened to atmosphere
at low pressure side) F0407 ai

Figure 4.7  Impulse Piping Connection Examples

(EJO21000)

Condensate pot . xS

Tap valve Union or flange

/"~ Union or flange

iQ Drain plug Tap valve
Drain valve
Union or
flange — Tee
——Tee t— Tee

Union or flange

< Tap valve _\
\— Drain valve Drain val\,
L Drain plug Drain plug—-2

Impulse Piping Connection Examples
(for gauge/absolute pressure
transmitters)

F0408.ai

Figure 4.8

4.3 Process Piping Installation
Precautions (EJ[11150])

4.3.1 Connecting Process Piping to the
Transmitter

(1) Confirming the Process Fluid Flow
Direction

The mark “<_1” on the manifold indicates the direction in
which the process fluid is flowed (from right to left).
When connecting the process piping to the process
connector, confirm the process fluid flow direction.

Flow direction (from right to left)
Manifold

Orifice name plate

Process connection
(outflow side)

N

Process connector
(low pressure side)

Process connection
(inflow side)

i=\el
-- 1
1) Process connector

(high pressure side)
F0409.ai

Figure 4.9  Manifold and Flow Direction Indication
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(2) Tightening the Process Connector
Mounting Bolts

The transmitter is shipped with the process connector
mounting bolts only loosely tightened. After connecting
the process piping, tighten these bolts uniformly to
prevent leaks with a torque of 39 to 49 N-m {4 to 5 kgf-m}.

A\ IMPORTANT

When installing a process connector or manifold,
make sure that no foreign matter has adhered to the
seal surface of the gasket before assembly. If foreign
matter adheres, it may lead to leaks.

(3) Removing the Process Connector Port
Dustproof Cap

The process connector port threads may be covered with
a plastic cap to exclude dust. This cap must be removed
before connecting the piping. (Be careful not to damage
the threads when removing this cap. Never insert a
screwdriver or other tool between the cap and port
threads to remove the cap.)

4.3.2 Routing the Process Piping

(1) Relationship between Process Fluid
and Manifold Locations (For the vertical

impulse piping type)

If condensate (or gas) generated in the process piping
were allowed to accumulate, then it would be necessary
to remove it periodically by opening the drain (or

vent) plug. However, this would generate a transient
disturbance in the pressure measurement. Therefore, the
process piping must be routed so that any condensate (or
gas) generated in the process piping will not accumulate
in the pressure-sensing assembly of the transmitter.

A\ NOTE

 Ifthe process fluid is a gas, then as a rule the
manifold must be located at the downside of the
pressure-sensing assembly.

« Ifthe process fluid is a liquid, then as a rule the
manifold must be located at the upside of the
pressure-sensing assembly.

(2) Pipe Size for Process Piping

Use a 15 mm (1/2-inch) pipe for process piping
connection to the process connector.

(3) Preventing Freezing

If there is any risk that the process fluid in the transmitter
pressure-sensing assembly could freeze or solidify, use
a steam jacket or heater to maintain the temperature of
the fluid.

(4) Process Piping Connection Examples

Figure 4.10 shows examples of typical process piping
connections. Before connecting the transmitter to the
process, study the transmitter installation location, the
process piping layout, and the characteristics of the
process fluid (corrosiveness, toxicity, flammability, etc.), in
order to make appropriate changes and additions to the
connection configurations.

Note the following points when referring to these piping
examples.

* The process piping material used must be compatible
with the process pressure, temperature, and other
conditions.

» Avariety of process piping-mounted stop valves are
available according to the type of connection (flanged,
screwed, welded), construction (globe, gate, or ball
valve), temperature and pressure.

Select the type of valve most appropriate for the
application.

| Gas flow measurement |

Union or flange M

/PA/\{ Manifold

Process piping

| Liquid flow measurement | M

Manifold }/[</

Union or flange

~

Process piping

Stop valve

F0410.ai

Figure 410 Process Piping Connection Examples
(EJO1150)
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5. Wiring
A\ NOTE

For FounDpATiON Fieldbus, PROFIBUS PA, and Mod
bus communication types, please refer to each
communication manual.

5.1 Wiring Precautions

A\ IMPORTANT

» Lay wiring as far as possible from electrical noise
sources such as large capacity transformers,
motors, and power supplies.

* Remove electrical connection dust cap (plug)
before wiring.

» All threaded parts must be treated with
waterproofing sealant. (A non-hardening silicone
group sealant is recommended.)

» To prevent noise pickup, do not pass signal and
power cables through the same ducts.

» Explosion-protected instruments must be wired
in accordance with specific requirements (and,
in certain countries, legal regulations) in order
to preserve the effectiveness of their explosion-
protected features.

» The terminal box cover is locked by an Allen head
bolt (a shrouding bolt) on ATEX flameproof type
transmitters. When the shrouding bolt is driven
clockwise using an Allen wrench, it gose in. The
cover lock can then be released and the cover can
be opened by hand.

When a cover is closed it should be locked by a
shrouding bolt without fail. Tighten the shrouding
bolt to a torque of 0.7 N-m.

F0501.ai
Figure 5.1  Shrouding Bolt

» Plug and seal an unused conduit connection.

5.2 Connections of External
Wiring to Terminal Box

e Terminal Configuration

RTD cable connection*®

Terminal @ [B]*

Terminal D Terminal @ [A]

Terminal @
*For EJXOOIOIA only. F0527.ai

e Terminal Wiring for 4 to 20 mA output

SUPPLY i %] Power supply and output terminals

CHECK * %] External indicator (ammeter) terminals**2

or or
ALARM t %] Status contact output terminals™

(when /AL is specified)

—# Ground terminal

*1: When using an external indicator or check meter, the
internal resistance must be 10 Q or less. A check meter
or indicator cannot be connected when /AL option is
specified.

*2: Not available for FOUNDATION Fieldbus and PROFIBUS
PA communication types.

e Terminal Wiring for 1 to 5 V output

SUPPLY t %:I Power supply terminals

voutr *t ®:| 1to 5 V DC with HART communication
— | @— terminals

—# Ground terminal

e Terminal Wiring for 4 to 20 mA output
[EJX90IOIA]

SUPPLYi %] Power supply and output terminals

CHECK %] External indicator (ammeter) terminals "1"2

PULSE

+
+

%] Pulse or status contact output terminals "2

—'—T Ground terminal

*1: When using an external indicator or check meter, the
internal resistance must be 10Q or less.

*2: Not available for FOUNDATION Fieldbus communication
type.

F0528.ai

Figure 5.2  Terminal
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5.2.1 Power Supply Wiring Connection

A\ IMPORTANT

Connecting with the commercial AC power supply
will damage the device. Be sure to use the DC power
supply in the predetermined range.

Connect the power supply wiring to the SUPPLY + and —
terminals.

Transmitter terminal box

Power supply

Load resistance is not

necessary for 1 to 5 V output. F0502.ai

Figure 5.3  Power Supply Wiring Connection

5.2.2 Configuration Tool Connection

= 4to 20 mA output, BRAIN / HART

Connect the configuration tool to the SUPPLY + and —
terminals. (Use hooks.)

Transmitter terminal box

Power supply
+

Ignore the polarity since
the configuration tool is
AC-coupled to the
terminal box.

F0503.ai

Figure 5.4  Configuration Tool Connection

s 1to5Voutput, HART

Connect the HART communicator or configuration tool to
the SUPPLY - and VOUT (+) terminals. (Use hooks.)

Power supply Transmitter terminal box Voltmeter
+ +
[~ ]
PC/FieldMate F0532.ai

Figure 5.5  Four wire connection

Transmitter terminal box Power supply
+

Voltmeter

+

[~

F0533.ai

Figure 5.6  Three wire connection

5.2.3 Status Output Connection

When option code /AL is specified, connect the external
wiring as shown in Figure 5.7.

To configure and activate the process alarm function and
status output, it is necessary to set some parameters.
Refer to each communication manual for procedures.

Transmitter

- 24V DC
terminal box shielded cable,

Distributor

Magnetic|
valve

supply 30V DC,
120mA max

Use two-wire separately shielded cables. AC power supply
F0504.ai

Figure 5.7  Status Output Connection
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5.2.4 Connection Example for EJX910A and EJX930A

Table 5.1 The connection example for simultaneous analog and pulse and alarm, status output. (For HART protocol type)

Connection Description

Analog Output Transmitter Electrical Terminal Distributor
+ 24V DC

L

In this case,
Communication is
possible (up to a distance

of 2km when a CEV cable _ 2.500
is used.) * Either B or + bl
Pulse Output Transmitter Electrical Terminal Use the Three-wire shielded cable.

Shielded Cable r
In this case, I 1
No communication is \ T E
possible. @ d_

/ ? *2 R:E Electric counter
* Either B or +

Transmitter Electrical Terminal Use the Three-wire shielded cable.

Status Output

Shielded Cable I
In this case, 4
No communication is v |
possible. 1 h 4
1 I Mognetic
* i valve
Either B or + L External Power supply
= 30V DC, 120mA max — I
(Contact Rating) ~
Ny
AC power supply
Simult When analog and pulse output are used, the length of communication line is subjected to wiring conditions. Refer to
Imultaneous example 1 to 3.
Analog P Distributor (or communication medium : ex. EP card)
_Pulse Output *3 Shielded Cable 24V DC For the shielded cables in this example of
flowmeter installation, use two-wire separately
Example 1

MA——T shielded cables.
2R 250Q

MA—E(105 030V DC) = | This supply voltage requires a power sourse
% Counting input 1 with a maximum output current of no less than
+ .Common—.lI ER.

Electric counter *1(or communication medium : ex. EP card)
For the shielded cables in this

Example 2 Recorder or > )
In this case, Communica Shielded Cable other instrument | X@mPle of flowmeter installation,
R use two-wire separately shielded

-tion is possible (up to a cables

distance of 200m when a This SL‘I ly voltage requires a power

CEV cable is used) and R pply voltage req P
sourse with a maximum output current

In this case, Communica
-tion is possible(up to a
distance of 2km when a
CEV cable is used).

* Either B or

Transmitter Electrical Terminal

E(16.4 to 30V DC)

= Counting input
1kQ). ,.\o:;mlozl Py of no less than E/R+25mA.
‘ \/ The supply voltage requires output
* Either B or + Electric counter *1 impedance no more than 1/1000 of R
Transmitter Electrical Terminal (load resistance).
Recorder or
E e 3 other instrument
| Xtﬁmp e " ‘ 2500
n t'ls case, Qbfomnr:unl /1 E(16.4 to 30V DC) This supply voltage requires
";f,‘ Ill()in CIIS p%s|5|_ e (Vt" e”d R2 a power sourse with a
shielded cable is not used). Counting input maximum output current of
X Common _] no less than E/R+25mA.
* Either B or + Electric counter 1

Transmitter Electrical Terminal

The load resistance of pulse output should be used to 1kq, 2W.

The range of load If no translation of the pulse output possible by the cable length or the frequency of the pluse output,
resistance R for the load resistance should be selected by calculation as shown below.
the pulse output. EMV) <R (ka) < 0.1 Example of CEV cable capacitance
120 C (uF)xf(kHz) = 0.1uF/km
= ) Where
P(mwW)= ——— E = Supply voltage (V) C = Cable capacitance (uF)
R (k) f = Frequency of pulse output (kHz) P = Power ratio of the load resistance
R = Value of load resistance (kQ) (mW)
F0531.ai

*1: To avoid the influence of external noise, use an electric counter which fits to the pulse frequency.

*2: Resistor is not necessary in case of an electric counter which can receive contact pulse signal directly.

*3: When using analog and pulse output simultaneously, the HART communication may be influenced by noise comparing analog output only. Take
countermeasure for noise shown above, e.g. use shield cable etc.
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5.2.5 External Temperature Connection
(for EJX910A and EJX930A)

Connect the RTD cable assembly to the Juck Terminal.

F0505.ai

Figure 5.8  External Temperature Connection

5.3 Wiring

5.3.1 Loop Configuration

Since the DPharp uses a two-wire transmission system
for 4 to 20 mA output, signal wiring is also used as power
wiring.

DC power is required for the transmitter loop. The
transmitter and distributor are connected as shown below.
For details of the power supply voltage and load
resistance, see Section 5.6.

For 1 to 5 V output, three or four wire system is used. See

4).

(1) General-use Type and Flameproof Type (4
to 20 mA output)

e Analog Output

Hazardous Location <— |—- Nonhazardous Location

Transmitter terminal
ransmitter terminal box Distributor

(Power supply unit)

Receiver
instrument

[l<)
29

ﬂ

Connection between Transmitter and
Distributor

F0506.ai

Figure 5.9

¢ Pulse output and Alarm, Status Output or
Simultaneous Analog-Pulse Output
(for EJX910A and EJX930A)

Hazardous Location <— |—> Nonhazardous Location
Transmitter terminal box

Distributor
(Power supply unit)
Receiver
instrument
3 S:ﬂ
8 2 |
Receiver
instrument
O gﬂ

F0507 .ai

Figure 5.10 Connection between Transmitter and
Distributor

(2) Intrinsically Safe Type (4 to 20 mA output)

With the intrinsically safe type, a safety barrier must be
included in the loop.

Hazardous Location ——|—- Nonhazardous Location
Transmitter terminal box

Distributor
(Power supply unit)

poe 4
O ]

Receiver
! instrument

ﬂ

)
20

Safety barrier F0508.ai

Figure 5.11 Connection between Transmitter and
Distributor

(3) Intrinsically Safe Type (for EJX910A and
EJX930A)

¢ Analog Output
Hazardous Location <— |—>- Nonhazardous Location

Receiver instrument
Safety barreir  (and power supply)
(Isolation type) - -—

1
oL Power

o_I_T supply
. Anaolg input 1

© O i--_-—

F0509.ai

Transmitter terminal box

1|p=t=0
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¢ Simultaneous Analog-Pulse Output

Hazardous Location <— |— Nonhazardous Location
Transmitter terminal box ) 1/0 module
Safety barrier |- —— - —— -+
1 (Isolated type)
" ]
& 1. Power
o T supply
] 1 !
Q O |
O O ‘
Analog input
1 1
! ° L Power
o T supply .
L
1 .
Safety barrier Pulse input
(Isolated type)

F0510.ai

Figure 5.12 Connection between Transmitter,
barrier and receiver

(4) 1to5V output

Either three or four wire system can be used.
Power supply line and 1 to 5 V signal line commonly use
the SUPPLY - terminal.

A\ NOTE

With three wire connection, the cable length may
affect the measurement accuracy of the output signal.
In either three-wire or four-wire connection,
recommended wiring distance is 200 m or less, and
the use of shielded cable is recommended.

* Three wire connection
A negative wiring shall be commonly used for power
supply and signal line.
Hazardous Location <—|—>= Nonhazardous Location

Transmitter terminal box Distributor

(Power supply unit)

Jgﬂ

Receiver
instrument

ﬂ

Figure 5.13 Connection between Transmitter,
Distributor and Receiver

Leo

F0529.ai

» Four wire connection
Fasten the negative side wiring of both power supply
and signal line to the SUPPLY - terminal.

Hazardous Location <— |—- Nonhazardous Location

Transmitter terminal box

Distributor

' (Power supply unit)

29

0

| Receiver
instrument
&
| Nl

Figure 5.14 Connection between Transmitter,
Distributor and Receiver

F0530.ai

5.3.2 Wiring Installation

(1) General-use Type and Intrinsically Safe
Type

With the cable wiring, use a metallic conduit or waterproof

glands.

* Apply a non-hardening sealant to the terminal box
connection port and to the threads on the flexible
metal conduit for waterproofing.

Apply a non-hardening
sealant to the threads for
waterproofing.

Wiring metal
conduit

Tee

Drain plug FO511.ai

Figure 5.15 Typical Wiring Using Flexible Metal

Conduit
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(2) Flameproof Type

Wire cables through a flameproof packing adapter, or use
a flameproof metal conduit.

B Wiring cable through flameproof packing adapter.

» Apply a non-hardening sealant to the terminal box
connection port and to the threads on the flameproof
packing adapter for waterproofing.

Flameproof packing
adapter

Flexible metal conduit

Wiring metal

conduit Apply a non-hardening

sealant to the threads for
waterproofing.

Tee

Drain plug

F0512.ai

Figure 5.16 Typical Cable Wiring Using Flameproof
Packing Adapter

B Flameproof metal conduit wiring

» Aseal fitting must be installed near the terminal box
connection port for a sealed construction.

* Apply a non-hardening sealant to the threads of the
terminal box connection port, flexible metal conduit
and seal fitting for waterproofing.

Non-hazardous area/

Hazardous area

Gas sealing device

Flameproof flexible
metal conduit

Apply a non-hardening
sealant to the threads of
these fittings for
waterproofing

Flameproof
heavy-gauge
steel conduit

Seal fitting

(After wiring, impregnate the fitting]

with a compound to seal tubing.
F0513.ai

Figure 5.17 Typical Wiring Using Flameproof Metal
Conduit

A\ IMPORTANT

When electrical connection code “7” or “C” is
specified, the blanking element at the electrical
connection port is provided with sealing tape applied.
As using sealing tape is prohibited for Ex “d” entry
devices by the requirements of IEC 60079-14, remove
the sealing tape and apply appropriate seal to the
blanking element in accordance with IEC 60079-14, if
the instrument is used as Ex “d” equipment.

5.4 RTD Cable Connection
(EJX910A/EJX930A)

Connection of the RTD cable is always required to
measure external temperature. Follow the procedures
below to connect and disconnect a cable when a cable
gland or a conduit is used.

5.4.1 Connecting Shielded Cable with
Cable Gland (External temperature
input code: -1, -2, -3, and -4)

/\ cauTion

*  When the option code: PF22, PF23, NF2, NF21,
UF1, GF11, GF12, GU11 or GU12 is selected,
cable grands for RTD cable are not attached.

» For these option, prepare the cable grand conform
to the cable of 88.5mm diameter. In the case to
insert the RTD cable into cable grand from the
side of RTD connector, inner diameter of the cable
grand must be larger than g13mm. If the inner
diameter of selected cable grand is smaller than
213mm, insert the RTD cable from the opposite
side of the RTD connector before laying RTD
cable.

» RTD connection components: EJX multivariable
transmitter, two cable glands, and RTD cable Two
cable glands are attached.

Electrical connection |

Immg:m@ Cable gland
él— RTD cable

\ with connector

Detail of connector

F0514.ai
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» Magnified view of the RTD connector in the
transmitter’s terminal box.

Connecting Port

F0515.ai

Protection Cap

The RTD cable connecting port is covered with a cap
to keep out dust. The cap should not be removed until
you are ready to install the cable.

/\ cauTion

Input/output signal is non-isolated.
Do not turn on power supply until you complete all the
wiring work.

B Inthe case of electrical connection code 2
(1/2NPT female) or 4 (M20 female).

» Components for the cable gland
The cable gland assembly consists of an entry, seal,
running coupler, and backnut. Confirm that the seal
is attached inside the entry and that the thread size
of the cable gland is the same as that for the RTD
electrical connection.

1/2NPT Type
Runni
Entry with Seal cléﬂg&r] Ba;:knut
M20 Type o
Gasket Entry with Seal C%ﬂgﬁ';? Backnut
F0516.ai
Procedure

(1) Pass the RTD cable through the cable gland from the
cable end of the wire rods side(opposite side of RTD
connector).

Insertion direction

—

RTD connector
F0517.ai

(2) Remove the protection cap over the transmitter
electrical connection and install the entry on the
electrical connection. Note that a non-hardening
sealant should be applied to the threads for a 1/2 NPT
connection and a gasket should be used for an M20
connection.

/\ WARNING

In case of the M20 type, the supplied locknut is not
used and should be discarded.
Locknut

F0537.ai

F0518.ai

(3) Insert the RTD cable and firmly plug its connector into
the connecting port in the transmitter’s terminal box.

F0519.ai

]/VE F0520.ai
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(5) Turn the running coupler until the seal in the entry
comes into contact with the RTD cable.

]ﬁ/E F0521.ai

(6) After confirming that the RTD cable is in contact
with the seal, tighten the running coupler securely in
accordance with the instructions supplied with the
cable gland.

(7) Use a protection conduit, if necessary.

In this case, insert the cable through the conduit and
attach it to the Backnut.

/\ cauTion

After the cable is secured as explained above, do not
tighten the running coupler any further; to do so could
damage the RTD connection.

Do not pull the cable or subject it to excessive
mechanical shock.

B In the case of electrical connection code F
(G1/2 female).

» Components for the cable gland
The cable gland assembly consists of an adapter
body, packing box, rubber packing, washer, gland,
clamp ring, clamp nut, union coupling, and union
cover.
Refer to (2) and (3) shown below.
RTD cable gland is accompanied by two kinds of
rubber packing.
Since the outside diameter of the RTD cable is 8.5
mm, use the rubber packing with identification mark
“16 8-10”oniit.

A\ NOTE

The RTD cable can not let through the cable gland
from the connector side.

Insert the cable through the cable gland from the wire
rods side (opposite side of RTD connector) before
laying the cable.

Procedure

(1) Disassemble the cable gland: loosen the all parts

(2) Remove the protection cap on the RTD electrical
connection and RTD connecting port, and screw the
adapter body to the RTD electrical connection.
Screw the adapter body into the RTD electrical
connection until the O-ring touches the RTD electrical
connection (at least 6 full turns), and firmly tighten the
lock nut by the wrench.

Be sure to apply a non-hardening
sealant to the threads for waterproofing.

Lock nut
Adapter body

‘I RTD electrical connection

F0522.ai

(3) Insert the RTD cable in order of a packing box, rubber
packing, washer, gland, clamp ring, clamp nut, union
coupling, union cover from the cable end of the wire
rods side (opposite side of RTD connector).

Since the internal diameter of rubber packing has
restriction, RTD connector can not pass through it,
please keep this order.

Lock nut

) Wrench
Rubber packing
Clamp nut /
Insertion direction Gland
ﬁ—ﬁ 0 @@ ? OF
RTD connector Clamp ring
Union cover
Washer

Packing box Union coupling

F0523.ai
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(4) Secure the RTD cable to the packing box by screwing
the gland into the packing box at the position where
the distance from the connector tip of the RTD cable
to the packing box will be 56.5+1mm.

Tighten approximately 1 more turn surely after the
cable can not move.

The quantity of this tightening is very important.

It leads to wiring disconnection fault when tighten too
much.

After that, tighten the clamp nut.

Rubber packing
Gland
56.5+1 mm
Washer
Packing box

F0524.ai

(5) Insert the RTD cable and firmly plug its connector into
the connecting port in the transmitter’s terminal box.

(6) Screw the union cover to the adaptor body which has
fixed to the RTD electrical connection at procedure (2).
Screw the union cover at least 6 full turns, and tighten
the rock nut.

(7) If the conduit piping is necessary, screw the conduit
to the union coupling after passing the RTD cable
through the conduit.

(8) Finally, confirm whether the connector is plugged
surely.

ZﬁXCAUﬂON

After the cable is plugged as explained above, do not
pull the cable or subject it to excessive mechanical
shock.

Finally, please remember to confirm whether the
connector is plugged surely.

5.4.2 Connecting Shielded Cable for
Conduit Use (External temperature
input code: -B, -C, and -D)
* RTD connection components: EJX multivariable
transmitter and RTD cable

F0534.ai

Procedure

(1) Remove the protection cap protecting the RTD
electrical connection and insert the RTD cable.

F0535.ai

(2) Remove the cap protecting the connecting port. Then
insert the RTD cable and firmly plug the connector
into the connecting port in the transmitter’s terminal
box.

(3) Insert the cable through the conduit and attach it to
the RTD electrical connection.

ZQXCAUHON

Do not pull the cable or subject it to excessive
mechanical shock.

5.4.3 Removing Shielded Cable with Cable
Gland (External temperature input
code: -1, -2, -3, and -4)

(1) By pulling out the string attached to the connector,
carefully unplug the connector from the transmitter’s
connecting port.

(2) In the case of using 1/2NPT Type or M20 Type cable
gland, remove the running coupler and backnut
assembly by turning the running coupler.

In the case of using G1/2 Type cable gland, loosen
the lock nut screwed into the union cover and remove
the union cover. RTD cable can be pulled out together
with the packing box.

Loosen the clamp nut and the gland if necessary.
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(3) Pull the RTD cable out carefully.

(4) In the case of 1/2NPT Type or M20 Type cable gland,
remove the entry from the RTD electrical connection
by turning the entry before (3).
In the case of G1/2 Type cable gland, loosen the lock
nut screwed into the adapter body and remove the
adapter body.

A\ NOTE

In the case of G1/2 Type cable gland, remove the
rubber packing, washer, gland, clamp ring, clamp nut,
union coupling and union cover from the opposite side
of RTD connector in order to take out the cable gland
from the RTD cable.

2-Wire | | 3-Wire | | 4-Wire |

A B A Bb Aa B b

F0536.ai

Figure 5.18 The Method of Wiring for the RTD Side

5.4.4 Removing Shielded Cable for
Conduit Use (External temperature
input code: -B, -C, -D)

(1) By pulling out the string attached to the connector,
slowly unplug the connector from the transmitter’s
connecting port.

(2) Remove the conduit from the RTD electrical
connection.

(3) Pull the RTD cable out through the RTD electrical
connection.

5.4.5 Cable Connection RTD Terminal Box
Side

EJX multivariable transmitter RTD I/F is for 3-wire Type
RTD, Pt100.
Heed the following when wiring an RTD of the 2- or 4-wire

type.
A\ NOTE

Please note that a temperature error will occur when
you use a 2-wire RTD because of wiring resistance.
Please do not ground the shield on the RTD side of
the cable.

A CAUTION

Please use only the cables provided with this
instrument.

When wiring, be sure not to damage the cable’s
insulation or its core.

All the cable cores must have sufficient insulation
around them.

Do not let the signal line contact the shield line.

Do not allow the shield line or the signal line to come
the earth potential voltage.

Table 5.2 The Method of Wiring for the RTD Side
RTD Terminal
RTD Terminal | A a B b
2-Wire White - Blue1 and Blue2 -
3-Wire White | - Blue1 Blue2
4-Wire White | open Blue1 Blue2

A\ NOTE

The color display in the table shows the white line of
the cable.

The cable color could change depending on the cable
type.

Blue1 and blue2 allow changing places.

For 2-wire Type, connect either which is blue1 or
blue2, and give other side as OPEN.

5.5 Grounding

Grounding is always required for the proper operation of
transmitters. Follow the domestic electrical requirements
as regulated in each country. For a transmitter with a
built-in lightning protector, grounding should satisfy
ground resistance of 10Q or less.

Ground terminals are located on the inside and outside of
the terminal box. Either of these terminals may be used.

Ground terminal
(inside)

Ground terminal

(outside) 7

F0525.ai

Figure 5.19 Ground Terminals
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5.6 Power Supply Voltage and
Load Resistance

For 4 to 20 mA output only.
When configuring the loop, make sure that the external
load resistance is within the range in the figure below.

(Note)  In case of an intrinsically safe transmitter, external load
resistance includes safety barrier resistance.

0] /
External = 5_012(12 Communication
I,Oad ’ applicable range
resistance BRAIN and HART
R(Q)
10— / ,
0 10.5 16.6 25.2 42

Power supply voltage E (V DC)

F0526.ai

Figure 5.20 Relationship between Power Supply
Voltage and External Load Resistance
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6. Operation
A\ NOTE

For FOUNDATION Fieldbus, PROFIBUS PA and Modbus
communication types and for the transmitter operating
confirmation and zeroing by any communication
method, refer to each communication manual.

6.1 Preparation for Starting
Operation

B Confirming that Transmitter is Operating
Properly

On the integral indicator

« If the wiring system is faulty, the display stays blank.
« If the transmitter is faulty, an error code is displayed.

Self-diagnostic error
on the integral indicator
(Faulty transmitter)

F0601.ai

B Verify and Change Transmitter
Parameter Setting and Values

The parameters related to the following items are set at
factory as specified in order.

+ Calibration range

* Integral indicator display

» Output mode

» Software damping (optional)
Other parameters like following are shipped with the
default setting.

* Low-cut

» Process alarm setting

+ Static pressure range

+ Signal characterizer

» Write protection
To confirm or change the values, please refer to each
communication manual.

B Output Status Setting at CPU Failure and
Hardware Write Protection

Set the switches as shown in the figure below to set the
burn-out direction and write protection. The Burnout
switch is set to the H side for delivery (unless option code
/C1 or /C2 is specified in the order), and the hardware
write protection switch is set to E side except EJX910A

and EJX930A. The setting of the switches can be
confirmed via communication.

Burnout direction switch

BOH ||t
wre [l | D

Write protection switch

CPU assembly
Burnout direction switch (BO)

Burnout Direction Hi M ]|L H I |L
Switch Position

Burnout Direction HIGH LOW

Hardware write protection switch (WR)

Write Protection

Switch Position E|M]|D E|ICH|D
, , NO YES
Write Protection | \rite enabled) | (Write disabled)

F0602.ai

Burn-out Direction and Hardware Write
Protection Slide Switch

Figure 6.1

6.2 Zero Point Adjustment

After completing preparations for operating the
transmitter, adjust the zero point.

Zero point adjustment can be done by turning the
transmitter’s zero-adjustment screw or by using the
communicator. This section describes the procedure
for the zero-adjustment screw. For the zero-adjustment
via communication, procedure, please refer to each
communication manual.

A\ IMPORTANT

» Do not turn off the power to the transmitter
immediately after performing a zero point
adjustment. Powering off within 30 seconds of
performing this procedure will return the zero point
to its previous setting.

» Using zero-point screw requires the parameter
EXT_ZERO_ADJUSTMENT is set to “Enabled.”
When option code /CJ or /CK is specified, the
parameter is set to disabled upon shipment. Refer
to each communication manual for confirming or
changing the setting.
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6.2.1 Adjusting Zero Point for Differential
Pressure Transmitters

Before adjusting zero point, make sure that the equalizing
valve is open.

Zero-adjustment screw cover

F0603.ai

Figure 6.2  External Zero Adjustment Screw

The zero-adjustment screw is located inside the cover.
Use a slotted screwdriver to turn the zero-adjustment
screw. Equalize the transmitter, then turn the screw
clockwise to increase the output or counterclockwise to
decrease the output. The zero point adjustment can be
made with a resolution of 0.01% of the setting range. The
degree of zero adjustments varies with the screw turning
speed; turn the screw slowly to make a fine adjustment,
quickly to make a rough adjustment.

When using differential pressure transmitters for level
measurement and if you cannot obtain the lower range
value from the actual measurement value of 0%, refer to
subsection 6.2.2(2).

6.2.2 Adjusting Zero Point for Gauge/
Absolute Pressure Transmitters

(1) When you can obtain the Low Range Value
from the actual measured value of 0%
(0 kPa, atmospheric pressure);

For pressure measurement using gauge pressure
transmitters, follow the steps below before performing
zero point adjustment.

1) Close the tap valve (main valve).

2) Loosen the fill plug so that the pressure applied to the
transmitter is only the head of the seal liquid.

3) Adjust the zero point at this status.

4) After the adjustment, close the fill plug and then
gradually open the tap valve.

Use a slotted screwdriver to turn the zero-adjustment
screw. Turn the screw clockwise to increase the output or
counterclockwise to decrease the output. The zero point
adjustment can be made with a resolution of 0.01% of the
setting range. Since the degree of the zero adjustment
varies with the screw turning speed, turn the screw slowly
to make a fine adjustment and quickly to make a rough
adjustment.

(2) When you cannot obtain the Low Range
Value from the actual measured value of
0%;

Adjust the transmitter output to the actual measured

value obtained by a digital manometer or a glass gauge.

[Example]

The measuring range of 50 to 250 kPa; the actual
measured value of 130 kPa.

130-50

100=40.0%
250-50 °

(=10.4mA)

Actual measured value=

Turn the screw to match the output signal to the actual
measured value.

6.3 Local Parameter Setting

/\ WARNING

The local push button on the integral indicator must
not be used in a hazardous area. When it is necessary
to use the push button, operate it in a non- hazardous
location.

A\ IMPORTANT

» Do not turn off the power to the transmitter
immediately after performing parameter setting.
Powering off within 30 seconds of performing this
procedure will return the parameter to its previous
setting.

* The parameter of Ext SW must be“Enabled”
to perform this configuration. See the user’s
manual IM 01C25T (HART/BRAIN) for the setting
procedure. When option code /CJ or /CK is
specified, this parameter is set to disabled upon
shipment.

» The Local Parameter Setting function is available
with HART or BRAIN communication type.

6.3.1 Local Parameter Setting (LPS)
Overview

Parameter configuration by the external adjustment
screw and push button (integral indicator code E) offers
easy and quick setup for parameters of Loop test, Tag
number, Unit, LRV, URV, Damping,Output mode (linear/
square root), Display out 1, and Re-range by applying
actual pressure (LRV/URV) and Device Information.
There is no effect on measurement signal (analog output
or communication signal) when Local Parameter Setting
is carried out.
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Integral indicator

External adjustment screw cover
Push-button

%
YOKOGAWA
N

F0604.ai FO05.ai

Figure 6.3  External Adjustment Screw Figure 6.4 Range —Setting Switch (push button)

Zero adjustment

Measurement

Process
Display

1

Activate LPS mode

. Loop Test Run/Cancel

N

2. Tag Number

N

3. Press Unit

N

4. Press LRV

N

5. Press URV

£
[
[
[
[
N
[
[
[
[
[

Select Output Current

Edit Tag number Save/Cancel the value

Select Press unit Save/Cancel the value

Edit Press LRV Save/Cancel the value

Edit Press URV Save/Cancel the value

6. Damping Time Save/Cancel the value

N

7. Output Mode

N

8. Display Out1

N

9. LRV- Apply Press

Edit Damping time

Select Output mode Save/Cancel the value

Edit Display Out1 Save/Cancel the value

Set LRV Save/Cancel the value

Set URV Save/Cancel the value

IIIIIIIIIF
IIIIIIIIII “

)
)
)
)
)
)
)
)
)
)

10. URV- Apply Press

9, 10 : Re-range by applying actual pressure

*%

—

[1 1. Device Information

N

‘ Process ’

Measurement
Display

F0606.ai

These parameter configurations are available with the software revision (SOFT REV)2.03 or later.

Software revision can be checked via a field communicator (HART/BRAIN) or DTM. Please refer to IM 01C25T01 for HART
parameter “Software rev” and IM 01C25T03 for BRAIN “SOFT REV.”

This paratmeter configuration is available with the softeware revision (SOFT REV) 3.01 or later.

. This paratmeter configuration is available with the softeware revision (SOFT REV) 5.01 or later.
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7.

Errors and Countermeasures

A\ NOTE

For HART protocol revision 7, FOUNDATION Fieldbus, PROFIBUS PA and Modbus communication types, please refer to
each communication manual.

The table below shows a summary of error messages for BRAIN and HART (protocol revision 5) protocols.

Table 7.1 Alarm Message Summary (Except EJX910A and EJX930A)
Indicator Cause Outpu.t Operation Countermeasure
during Error
None
AL. 01 Sensor problem. Outputs the signal (Hold, High, or Replace capsule when error keeps
CAP.ERR Capsule temperature sensor problem. | Low) set with parameter. appearing even after restart.
Capsule EEPROM problem.
AL. 02 Amplifier temperature sensor problem. | Outputs the signal (Hold, High, or Replace amplifier.
AMP. ERR Amplifier EEPROM problem. Low) set with parameter.
Amplifier problem.
AL.10 Input is outside measurement range Outputs high range limit value or low | Check input or replace capsule when
PRESS limit of capsule. range limit value. necessary.
AL. 11 Static pressure exceeds limit. Continues to operate and output.
ST. PRSS
AL.12 Capsule temperature is outside range Use heat insulation or make lagging
CAP. TMP (=50 to 130°C). to keep temperature within range.
AL.13 Amplifier temperature is outside range
AMP. TMP (-50 to 95°C).
AL. 30 Output is outside upper or lower range | Outputs high range limit value or low | Check input and range setting, and
RANGE limit value. range limit value. change them as needed.
AL. 31 Static pressure exceeds specified Continues to operate and
SP. RNG range. output.
AL.35* Input pressure exceeds specified Check input.
P. HI threshold.
AL. 36 *
P.LO
AL.37* Input static pressure exceeds specified
SP. HI threshold.
AL. 38 *
SP.LO
AL. 39 * Detected temperature exceeds
TMP. HI specified threshold.
AL.40*
TMP.LO
AL.50 Specified value is outside of setting Holds output immediately before error | Check setting and change them as
P. LRV range. occurred. needed.
AL. 51
P. URV
AL. 52
P. SPN
AL. 53 Continues to operate and output. Check input.
P. ADJ
AL. 54 Continues to operate and output Check setting and change them as
SP. RNG holding static pressure in %. needed.
AL. 55 Continues to operate and output. Check input.
SP.ADJ
AL. 60 Specified values or settings to define Check setting and change
SC.CFG signal characterizer function do not them as needed.
satisfy the condition.
AL.79 Displayed value exceeds limit.
OV. DISP

*1: These alarms may appear only when process alarm function is activated.

IM 01C25A01-01E



<7. Errors and Countermeasures>

36

Table 7.2 Alarm Message Summary (For EJX910A and EJX930A, HART protocol type)
_Intggral Cause 4'2.0 mA Oytput Countermeasure
indicator operation during error
AL.01 Sensor problem. Outputs the signal (High or Low) set | Replace capsule if the error recurs
CAP.ERR with burnout direction switch. after the transmitter is restarted.
Capsule temperature sensor problem. | [status output: undefined] Replace capsule.
Capsule EEPROM problem.
AL. 02 Amplifier temperature sensor problem. Replace amplifier.
AMP.ERR Amplifier EEPROM problem.
Amplifier problem.
A/D Converter problem.
AL.03 External temperature sensor Check external temperature sensor.
ET.ERR disconnection.
— No device ID is found. Continues to operate and output. Replace amplifier.
AL.10 Differential pressure is outside When PV is Pres Check input or replace capsule when
PRESS measurement range limit of capsule. Output AO upper limit or AO Lower necessary.
limit.
AL. 11 Static pressure exceeds limit. When PV is SP
ST. PRSS Output AO upper limit or AO Lower
limit.
AL.12 Capsule temperature is outside range | Continues to operate and output. Use heat insulation or make lagging
CAP.TMP (-50 to 130°C). to keep temperature within range.
AL.13 Amplifier temperature is outside range
AMP.TMP (-50 to 95°C).
AL.14 External temperature is outside range. | When PV is ET
EXT. TMP Output AO upper limit or AO Lower
AL.15 External temperature sensor resistance | limit.
EXT. TMP is out specification.
AL.16 PLS Pulse output is out specification. Continues to operate and output. Check settings and change them.
AL. 30 Differential pressure exceeds specified | When PV is Pres. Check input and range setting, and
PRS.RNG range. Output AO upper limit or lower limit. change them as needed.
AL. 31 Static pressure exceeds specified When PV is SP
SP. RNG range. Output AO upper limit or lower limit.
AL. 32 Flow exceeds specified range. When PV is Flow
F.RNG Output AO upper limit or lower limit.
AL. 33 External temperature exceeds specified | When PV is ET
ET. RNG range. QOutput AO upper limit or lower limit.
AL. 35P.HI Input pressure exceeds specified Continues to operate and output. Check input.
AL.36 PLO threshold.
AL. 37 SP.HI | Input static pressure exceeds specified
AL.38 SP.LO | threshold.
AL. 41 F.HI Input flow exceeds specified threshold.
AL.42F.LO
AL.43 ET.HI |Input external temperature exceeds
AL. 44 ET.LO | specified threshold.
AL. 50 P. LRV | Specified value is outside of setting Holds at the output value that existed | Check settings and change them as
AL. 51 P. URV | range. immediately before the error occurred. | needed.
AL. 52 P. SPN
AL.53 P.ADJ Continues to operate and output. Adjust settings and change them as
needed.
AL. 54 Holds at the output value that existed | Check settings and change them as
SP. RNG immediately before the error occurred. | needed.
AL. 55 Continues to operate and output. Adjust settings and change them as
SP.ADJ needed.
AL. 56 Holds at the output value that existed | Check settings and change them as
ET. RNG immediately before the error occurred. | needed.
AL. 57 Continues to operate and output. Adjust settings and change them as
ET. ADJ needed.
AL. 58 Holds at the output value that existed | Check settings and change them as
FL.ADJ immediately before the error occurred. | needed.
AL. 59 Specified value is outside of setting Normal calculation.
PLS.ADJ pulse output.

Under Temperature Fix Mode. PV is ET

Temp. Output Fix at 4mA.

Leave from Temperature Fix Mode.
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Integral

4-20mA Output

indicator Cause operation during error Countermeasure
AL.79 Displayed value exceeds limit. Continues to operate and output. Check settings and change them as
OV. DISP needed.
AL.87 Flange temperature exceeds a preset | It depends on the Diag Out Option Check the heater failure.
FLG. HI upper limit. setting.
AL.87 Flange temperature is below a preset ) Check the capsule temp. and
FLG.LO lower limit. Off: Continue to operate and output. | Amplifier temp.
Burnout:Outputs AO upper limit or AO
lower limit. Adjust Flg Temp Coef.
Fall back:Outputs Diag Out Fixed Val.
AL.88 Differential pressure/pressure Continue to operate and output. Check process condition.
INVR.DP fluctuation does not reach the reference
level required to blockage detection so
that no blockage detection is carried
out.
AL.88 Low-pressure-side fluctuation does not
INVR.SL reach the reference fluctuation level
required to blockage detection.
AL.88 High-pressure-side fluctuation does not
INVR.SH reach the reference fluctuation level
required to blockage detection.
AL.88 BIkF can not be used for blockage
INVR.F detection for some reasons.
AL.89 Appointed the diagnosis range outside.
ILBD.OV
AL.89 B Blocking (both-side blockage) is It depends on the Diag Out Option Check process condition.
B BLK detected. setting.
AL.89 High-pressure-side blockage is .
H BLK detected. Off: Continue to operate and output.
AL.89 Low-pressure-side blockage is E‘ng ﬁ;i?utputs AO upper limit or AQ
LBLK detected. Fall back: Outputs Diag Out Fixed Val.
AL.89 Pressure fluctuation amplitude of high-
HLRG pressure side is large.
AL.89 Pressure fluctuation amplitude of low-
LLRG pressure side is large.
AL.89 A Blocking (single-side blockage) is
ABLK detected.
AL. 90 SIM Under Simulation Mode for flow. Simulate input output. Check Simulation Mode.
AL.91F. SIM | Under Simulation Mode for device Output the setting value of Simulate- | Check Simulation Mode.
AL.91P.SIM | variables. Value.
AL.91 SP. SIM
AL. 91
ET. SIM
AL. 91
TF. SIM
AL. 91
PCT. SIM
AL. 91
AO. SIM
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Revision Information

® Title . EJX and EJA-E Series
Differential Pressure and Pressure Transmitters Installation Manual
® Manual No. : IM 01C25A01-01E
Edition Date Page Revised ltem
1st Aug. 2009 New publication
2nd Apr. 2010 7to 14 2.4 Add limitation of ambient temperature for/HE.
3rd Oct. 2010 1,5and 15 Add EJX610A and EJX630A.
1 1. Add HART 7 manual.
2 1. Add note for wet location in (c).
3 3. Add EJX630A.
30to 31 54  Modify pictures of cable gland.
411043 8. Add parameters for EJX900A (Dev.rev.2).
4th Aug. 2011 1 1. Modify Table 1.1.
14 2.4.3 Alter the note (*1) for name plate.
27 5.2.2 Change the picture of configuration tool.
28 5.2.4 Add note (*3).
36 7 Add HART protocol revision 7 to NOTE.
37 7 Modify Table 7.2.
40 8 Add HART protocol revision 7 and EJX910A/EJX930A to NOTE.
Delete the Menu Tree for EJX910A/EJX930A.
5th Mar. 2012 Revise CD-R (Ed5).
6th Aug.2012 — Add EJA-E series.
1 Add table for EJA to Table 1.1. Add note for representation of model name.
10to 15 Revise ATEX approval.
17 Add models to PED table.
42-46 Add parameters and notes.
7th Jun. 2013 — Add PROFIBUS PA.
7 Add note for multiple approval option.
13to 14 Replace ATEX type n by ATEX Ex ic.
16 and 17 Add EJA110E with /HG to PED table.
20 Modify note for installation height.
8th June 2014 |2 1. Add note for symbols.
8 2.4.2 Revise category for CSA Nonincendive.
17 2.7 Update safety requirement standard.
28t0 34 5. Revise drawings and symbols for terminal.
28 5.2.1 Add note for power supply.
37t042 6.3  Add local parameter setting function.
9th Oct. 2014 8 2.4.1 Add information for 1 to 5V output.
10 2.4.2 Add information for 1 to 5V output.
13 2.4.3 Add information for 1 to 5V output.
16t0 17 2.45 Add EPL code. Revise applicable standard. Add information for 1 to 5
V output. Add note for electro static charge. Add electrical connection.
17 25  Add standard for PROFIBUS.
29 5.2  Add Figure 5.2 Terminal.
30 5.2.1 Add information for 1 to 5 V output.
33 5.3.1 Add information for 1 to 5 V output.
36 5.6  Add applicability.
40 6.3.1 Add “10.Device information”
41 6.3.3 Add note in the figure. Add method of cancel/save. Delete 6.3.4 to
6.3.11
42 7. Correct AL31 output operation.
10th Apr. 2015 Removal of CD-R.
1 1. Modify descriptions. Replace CD-ROM information by the
downloading information. Modify structure of Table 1.1.
2 Delete note about CD-ROM.
1.1 Add WARNING sign.
3 Add (g) and (h).
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10th Apr. 2015 5 2. Modify Table 2.1.
6 2.1 Replace Figure 2.2.
2.4 Delete Note for CD-ROM.
7t028 Add Fieldbus intrinsically safe type. (24.1bandc,2.4.2b,2.43¢c,dand g,and 2.4.4b.)
28 2.5  for Profibus — for Fieldbus
30 2.7  Add C22.2 standard.
41,49, 52 5,6 and 7 Modify note for CD-ROM.
51 Delete 6.3.2.
11th July 2015 26 to 31 244 AddSU21and SS26.Add a, b, cand d.
26 Revise Note 2.
53 6.3.1 Delete note for 10. from Figure 6.5.
12th Feb. 2017 1 Add IM for Diaphragm Seal System and DRS. Add a note on User’s Manual
for code Z.
4 Add statement for Chinese ROHS.
6 Update the L-type bracket in Figure 2.1.
81012 Delete descriptions and add Control Drawing for FM approval.
16 to 23 Update ATEX applicable standards.
16 Revise descriptions for item a.
17 Delete item “b.ATEX Intrinsically Safe for HART Protocol Type for EJX9O0A”
20 Revise notes for ATEX flameproof type.
23 Update the tag plate for ATEX flameproof. Delete tag plate for EJX9O0A
intrinsically safe for HART/BRAIN.
24 Update IECEXx applicable standards. Revise notes for IECEX intrinsically
safe type.
27 Delete items “e. IECEX Intrinsically Safe / type n for HART/BRAIN Protocol
Type (Except for EJX9O0A)” and “f. IECEX Intrinsically Safe / type n for
Fieldbus Type (Except for EJX9O0A).
28 Update PED information.(97/23/EC —2014/68/EU)
30 Update the L-type bracket in Figure 3.3.
13th Oct. 2019 1 1. Add S2 for EJA-E series.
81013 2.41 Change the description for FM Intrinsically Safe/Nonincendive for
HART/BRAIN Protocol Type.
11 2.41 Change the applicable standard for FM Explosionproof.
21 2.4.3 Change the descriptions for ATEX Flameproof Type.
28 2.5 Delete the sentence: (for use in industrial locations)
28 2.5  Add the caution.
30 2.7 Add EU RoHS Directive.
30 2.8 Delete the description for altitude of installation site.
31 3. Add the caution for installing diaphragm seals, process connectors
or manifolds.
36, 39 4, 4.3.1 Add the caution for installing a process connector.
50, 51 6.3.1 Add the descriptions for Loop test.
14th Apr. 2020 — Updates of agency approvals.
9 2.4.1b. Update Note 1 & 4.
14 2.4.2 a. Update Note 1
15 b. Update Standards and ambient temp.
17 c. Update Standards and distance of seal. (50—45 cm)
18 d. Update Note 2.
19 2.4.3b. Update all the descriptions.
22 d. Update Note 1, 3,4,5,6and 7.
24 f. Update all the descriptions.
26 (6) Update nameplates.
281030 2.4.4 c. & d. Update all the descriptions.
33 2.8 Recover (4).
15th July 2021 9 2.4.1b. Update ambient temp.
15 2.4.2b. Update ambient temp.
18 2.4.3 a. Update all the descriptions.
19 b. Update applicable standard and ambient/process temperature range.
21 c. Update all the descriptions.
23 e. Update ATEX intrinsically safe Ex ic.
25 (2) Delete screw size and marking. Delete WARNING.
(3) Update tag plates.
26 2.4.4 a. Update all the descriptions.
c. Update applicable standard and ambient/process temperature range.
32 2.7 Change EU RoHS Directive.
35 3.2.1 Add IMPORTANT.
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16th Jan. 2023 4 1.1 (h) Add description about importer.
6to7 2. Add information about bracket code P and option code /BS.
8 2.4  Addinformation to CAUTION.
Add IMPORTANT information about blind plugs.
26 244 Add“SuU22”.
31 2.4.4 Add “f. IECEx Flameproof Type.”
33 2.6 AddV range for EJOTI1300 and TS(°C) in the PED table.
34 2.7  Add USAto the production site.
35 3.1 Add position adjustable bracket to Figure 3.3.
36 to 37 3.1 Add “3.1.1 How to install the position adjustable bracket”
42 4.1.1 (1) Add information for /BS.
47 5.1 dustcap — dust cap(plug)
52 5.3.2 (2) Add IMPORATNT for flameproof type.
52 to 56 54 Update the information for wiring RTD.
57 and 58 6.2 and 6.3 Add note for /CJ and /CK in IMPORTANT.
17th Sep. 2025 14 and 15 2.4.2 Revise Applicable Standard of CSA Intrinsically Safe Type.
27 2.4.4 Change the descriptions for IECEX Intrinsically Safe Ex ic.
34 2.7  Add UAE to the condition of the RoHS compliant production site.
52 5.3.2 Revise information of IMPORTANT for requirement of IEC 60079-14.
18th Nov. 2025 4 1.1 (i) Change the descriptions.
19th Jun. 2026 7 to 31 2.4  +Change the descriptions. Delete detailed explosion-protection
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