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Level Plus® - cHAMBERED
Magnetostrictive Liquid Level Transmitters with Temposonics® Technology

0 Designed for Magnetic Level Gauge (MLG)
I No scheduled maintenance or recalibration
I Hazardous area certified
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United States

General

Tel: +1-919-677-0100

Fax: +1-919-677-2343
E-mail:_info.us@temposonics.com
http://www.temposonics.com

Mailing and shipping address
Temposonics LLC

3001 Sheldon Drive

Cary, North Carolina, 27513, USA

Customer service

Tel: +1-800-633-7609

Fax: +1-800-498-4442

E-mail: info.us@temposonics.com

Technical support and applications
24 Hour Emergency Technical Support
Tel: +1-800-633-7609
E-mail:_levelplus@temposonics.com

Germany

General

Tel: +49-2351-9587-0

Fax: +49-2351-56491

E-mail: info.de@temposonics.com
http://www.temposonics.com

Mailing and shipping address
Temposonics GmbH & Co. KG
Auf dem Schiiffel 9

58513 Liidenscheid, Germany

Technical support and applications
Tel: +49-2351-9587-0

E-mail: info.de@temposonics.com
http://www.temposonics.com
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6A Heavy Oils
‘Generalized Crude Qils’, Correction of Volume to 60 °F against API
Gravity.

6B Light Oils
‘Generalized Products’, Correction of Volume to 60 °F against API
Gravity.

6C Chemical

‘Volume Correction Factors (VCF)’ for individual and special
applications, volume correction to 60 °F against thermal expansion
coefficients.

6C Mod
An adjustable temperature reference for defining VGCF.

A

API gravity

The measure of how heavy or light a petroleum liquid is compared to
water. Allowable values are 0 to 100 degrees AP/ for (6A) and 0 to 85
degrees AP/ for (6B).

DDA (Direct Digital Access)
The proprietary digital protocol developed by Temposonics for use in
intrinsically safe areas.

Density
Mass divided by the volume of an object at a specific temperature. The
density value should be entered as Ib / cu. ft.

Explosion proof

Type of protection based on enclosure in which the parts which can
ignite an explosive gas atmosphere are placed within, and which

can withstand the pressure developed during an internal explosion

of an explosive mixture, and which prevents the transmission of the
explosion to the explosive gas atmosphere surrounding the enclosure.

F

Flameproof

Type of protection based on enclosure in which the parts which can
ignite an explosive gas atmosphere are placed within and which can
withstand the pressure developed during an internal explosion of

an explosive mixture, and which prevents the transmission of the
explosion to the explosive gas atmosphere surrounding the enclosure.
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G

GOVI (Gross Observed Volume of the Interface)

The total volume of the tank occupied by the interface liquid. The
GOVlis only given when measuring two liquids and is calculated by
subtracting the volume of the product from the total volume of liquid
in the tank (GOVT — GOVP).

GOVP (Gross Observed Volume of the Product)

The total volume of the tank occupied by the product liquid. When
measuring only one liquid, it is also the total volume of liquid

in the tank (GOVT). When measuring two liquids it is the total
volume of liquid in the tank minus the volume of the interface liquid
(GOVT - GoVi).

GOVT (Total Gross Observed Volume)

The total volume of liquid in the tank. When measuring only one liquid
it is equal to the volume of the product (GOVP). When measuring two
liquids it is equal to the volume of the product and interface liquids
(GOVP + GOVI).

GOVU (Gross Observed Volume Ullage)
The difference in volume between the working capacity of a tank and
the total volume in the tank (Working Capacity — GOVT).

H

HART®
A Bidirectional communication protocol that provides data access
between intelligent field instruments and host systems.

Interface
Noun; The measurement of the level of one liquid when that liquid is
below another liquid.

Interface
Adj.; The Software Graphical User Interface (GUI) that allows the user
to access software protocols (HART®, DDA, MODBUS).

Intrinsic safety

‘Intrinsically safe’ - Type of protection based on the restriction of
electrical energy within apparatus of interconnecting wiring exposed to
potentially explosive atmosphere to a level below that which can cause
ignition by either sparking or heating effects.
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Mass

The property of a body that causes it to have weight in a gravitational
field, calculated by density at the reference temperature multiplied by
the volume correction factor (Density x VCF).

MODBUS

A serial communications protocol published by Modicon in 1979 for
use with its programmable logic controllers (PLCs). It has become a
de facto standard communications protocol in industry, and is now the
most commonly available means of connecting industrial electronic
devices.

NEMA Type 4X

A product Enclosure intended for indoor or outdoor use primarily to
provide a degree of protection against corrosion, windblown dust and
rain, splashing water, and hose-directed water; and to be undamaged
by the formation of ice on the enclosure. They are not intended to
provide protection against conditions such as internal condensation or
internal icing.

NPT
U.S. standard defining tapered pipe threads used to join pipes and
fittings.

NSVP (Net Standard Volume of the Product)

The temperature corrected volume for the product liquid in the tank,
requires the transmitter to be ordered with temperature measurement
capabilities. The NSVP s calculated by multiplying the volume of the
product liquid by a volume correction factor based on temperature
(GOVP x VCF).

R

Reference Temperature
The temperature at which the density measurement is given, the
allowable values are 32 °F to 150 °F (0 °C to 66 °C).

S

Specific Gravity
The density ratio of a liquid to the density of water at the same
conditions.

Sphere Radius
The internal radius of the sphere that contains the liquid, the value is
used to calculate the volume along with the Sphere Offset.

Sphere Offset

An offset value that accounts for additional volume in a sphere from
non-uniform sphere geometry, the value is used to calculate the
volume along with the Sphere Radius.



Strap Table

A table of measurement correlating the height of a vessel to the
volume that is contained at that height. The transmitter can contain up
to 200 points.

T

TEC

‘Thermal Expansion Coefficient’ - a value correlating the change in
temperature for an object with the change in its volume. Allowable
values are 270.0 to 930.0. TEC units are in 10 E-6/Deg F.

Temperature Correction Method

One of five product correction methods used to correct the product
volume in the tank due to changes in temperature from 60 °F including
(6A, 6B, 6C, 6C Mod, and Custom Table.

v

Volume Calculation Mode
One of two methods use to calculate volume measurements from level
measurements, including Sphere and Strap Table.

VCF (Volume Correction Factor)

A table of measurements correlating temperature points with
correction factors for the liquids expansion/contraction. The
transmitter can contain up to 50 points.

w

Working Capacity
The maximum volume of liquid that the user desires for their vessel to
hold, typically 80% of the vessels maximum volume before overfill.
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3.1 Purpose and use of this manual

Important:
Before starting the operation of the equipment read this

documentation thoroughly and follow the safety information.

The content of this technical documentation and of its various annexes
is intended to provide information on mounting, installation and
commissioning by qualified service personnel according to IEC 60079-14
and local regulations or Temposonics trained service technicians.

3.2 Used symbols and warnings

Warnings are intended for your personal safety and for avoidance

of damage to the described product or connected devices. In this
documentation, safety information and warnings to avoid dangers that
might affect the life and health of personnel or cause material damage
are highlighted by the preceding pictogram, which is defined below.

Symbol Meaning

NOTICE This symbol is used tol point to situations
that may lead to material damage and/or

personal injury.

4.1 Intended use

The liquid level transmitter is intended to be used to measure the level
of liquid(s) contained by a structure as well as the temperature of

the liquid. The product may only be used for the applications defined
under item 1 to item 4 and only in conjunction with third-party devices
and components recommended or approved by Temposonics. As a
prerequisite of proper and safe operation, the product requires correct
transport, storage, mounting and commissioning and must be opera-
ted with utmost care.

1. Application does not exceed product’s performance specification in
chapter 5.6.

2. Product may only be installed in hazardous areas as specified by
approval certifications in chapter 13 following special conditions of
use outlined in chapter 13 or in safe areas.

3. The liquid(s) being measured are compatible with the selected
wetted parts of the product.

4. Temposonics floats should be used for proper functionality and
safety approval.
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4.2 Foreseeahle misuse

Forseeable misuse
Wrong sensor connection

Improper Installation

Installation in unapproved

Hazardous Area

Process Temperature out of range

Power Supply out of range

Process Pressure out of range

Improper Chemical Compatibility

Modifying Sensor

Improper Grounding

Table 1: Foreseeable misuse

Consequence

Possible damage to electronics
See chapter 7 for Electrical
Connections

Physical damage to packaging
See chapter 6 for Installation
Potential Spark

See chapter 13 for Agency
Information

Signal Degradation, Possible
Damage to Sensor

See chapter 5.6 for Specifications
No Communication, Possible
Damage to Sensor

See chapter 5.6 for Specifications
Possible Damage to Sensor,

See chapter 5.6 for Specifications
Possible Damage to Sensor,
Customer Must Select Wetted
Material that is compatible with
liquid(s) in tank

Warranty Void, Hazardous
Approval Void Customer should
contact factory for custom unit
Possible Damage to Sensor, Full
Protection Compromised,

See chapter 7.6 for Grounding

4.3 Installation, commissioning and operation

1. Wear proper personal protection equipment such as hard hat,
safety shoes, flame resistant clothing, safety glasses, gloves, and

hearing protection.

2.Follow the specifications given in the technical documentation.

3.Two (2) individuals are recommended to conduct proper
installation, commissioning, and repair of the level transmitter.

4.Ensure the equipment used in a hazardous environment is
selected and installed in compliance with regulations governing
the geographical installation and facility. Only install equipment
that complies with the types of protection relevant to the
applicable classes, division, zones, category, gas group, and

temperature code.

5. Protect the sensor against mechanical damage during installation

and operation.

6. Do not use damaged products and secure them against
unintentional use. Mark damaged products as being defective.

7.Connect the sensor very carefully and pay attention to the
polarity of connections. Temposonics recommends to not make
connections while power is live.

8. Before turning on power, ensure that nobody’s safety is
jeopardized by starting level transmitter and/or process.

9.Regularly follow preventative maintenance to prevent safety risks

10. Make sure that no wire strands are loose or sticking out of
the terminal block connection which could short and cause a
problem.

11. Make sure that no wire strands, including shield, are in contact
with the electronic module enclosure.
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The Level Plus® CHAMBERED Liquid-Level transmitter is a continuous
multi-functional magnetostrictive transmitter that provides product
level and interface level to the user via Modbus, DDA, Analog (4 to

20 mA), or HART®. Magnetostrictive technology is one of the most
accurate and repeatable level technologies available to date.

Temposonics is the inventor and purveyor of magnetostrictive
technology and has been serving the level industry for over 35 years.

Industries

e Petroleum

e Liquid Petroleum Gas
¢ Pharmaceutical

* Food & Beverage
 Chemical

e Mining

5.1 Components

The Level Plus® CHAMBERED liquid level transmitter consists of three
main components; a housing, outer pipe, and electronics. Varying the

components of the transmitter allows the transmitter to be customized
to almost any application.

Housings

Level Plus® CHAMBERED transmitters are available in two housing
configurations: single and dual cavity housings as shown below. The
conduit openings on the single cavity housings (options D, L) and
standard electronic mount (7,8) are 3/4" NPT opening for FM and
FMC approvals and M20 opening for ATEX and IECEx approvals. The
conduit openings on the single cavity housing (options D,L) and 90
degree electronic mount (3,4,5,6) are 3/4" NPT for all approvals and
a M20 adapter is supplied for ATEX and IECEx approvals. The conduit
opening on the dual cavity housing option (E) always requires the
90 degree electronic mount (3,4,5,6) and is supplied with 3/4" NPT
opening for FM and FMC approvals and M20 opening for ATEX and
IECEX approvals.
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145 mm Outer pipe configurations

1( 1‘4'm"r’: The outer pipe is constructed of a variety of configurations. The
(45in) CHAMBERED is available in a rigid pipe. For other pipe options please

consult other Temposonics options such as Tank Slayer®, RefineMe®,
- ! SoClean®.
mm
n)
54 mm (2.11in.)
minimum
Fig. 1: Single cavity housing
206 mm
(8.11in.) 17 mm
(4.6in.)
. Pipe diameter'
& |21)m 16mm (0.625 in)
Order Length
Fig. 2: Dual cavity housing
178 mm 74 mm (2.9 in.) min
(7in) Inactive zone
- \Tip of transmitter
.3in.)

Fig. 4: Stainless steel single cavity housing

Fig. 3: Stainless steel single cavity housing
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Internal electronics

All transmitters come with two electronic components of a sensing
element and a board set. Rigid sensing elements are standard on
CHAMBERED. The board set consists of up to three electronic boards
and a display.

A temperature sensing function is optional with the CHAMBERED
transmitter. The temperature sensing device is a Digital Thermometer
mounted inside the transmitter’s outer pipe assembly. The
CHAMBERED can be ordered with 1, 5, 12, or 16 temperature points.

Display

All LP-Series liquid level transmitters are shipped with a stylus (

Part # 404108) to be used for manipulating the display. For single and
dual cavity housings, the stylus is designed to allow for programming
of the unit without removing the housing. When using the stylus make
sure to align the stylus with the shape outline around the buttons in
the same orientation. Failure to correctly align the stylus can cause the
display to not function properly. Password for entering the menu is
27513. For additional details consult the protocol specific Modbus
Interface Manual (Part #551700), DDA Interface Manual (Part
#551701), and HART® Interface Manual (Part #551702).

Fig. 5: Stylus (Part # 404108)

TRMPE AT

LhTE = "
war

Al R T
£y

WS CATIO S

Fig. 6: Display

Accessories

Temposonics also offers a series of displays, housings, converters,
and other accessories, please refer to the ‘Accessories Catalog’,
(Part #551103).
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5.2 Accuracy

For magnetostrictive transmitters inherent accuracy is measured

in terms of non-linearity. Non-linearity is a measurement of any
imperfections in the waveguide that are reflected in the linearity of
the transmitter’s output. Temposonics tolerances reflect a maximum
non-linearity of +1mm. Temposonics is able to achieve such strict
tolerances by manufacturing all of its own waveguide from a
proprietary alloy and testing 100% of all transmitters before shipping.

5.3 Warranty

Important:
Contact Technical Support or Customer Service for assistance if

you suspect that the transmitter is not working correctly. Technical
support can assist you with troubleshooting, part replacement, and
Returned Material Authorization (RMA) information if required.

All Level Plus® transmitters come with a two year limited warranty
from the factory shipment date. An additional extended warranty can
be purchased. A Return Materials Authorization (RMA) number is
required and must accompany any transmitter returns. Any unit that
was used in a process must be properly cleaned in accordance with
OSHA standards, before it is returned to the factory. A Material Safety
Data Sheet (MSDS) must also accompany the transmitter that was
used in any process.

5.4 Storage
If storage is required prior to installation, store indoors in a dry

environment at ambient temperature range not to exceed -40...+71°C
(-40...+160°F).


http://www.mtssensor.de/fileadmin/medien/download/Accessorie/Accessories_LiquidLevel_551103_EN.pdf

5.5 Model number identification
noojslsisisls
I DDOODNn

o lsosormoner
'L || P c|CHAMBERED Level Transmitter

bjowput
@ Modbus
D | DDA

3] 1 Loop with HART®
| 6 1 Loop with HART® and SIL 2

n Housing type

@ Single cavity with display
| E | Dual cavity with display
SS single cavity w/display

n Electronics mounting

90° bend housing top left

90° bend housing top right
90° bend housing bottom left
90° bend housing bottom right
Top mount

10 1 12

m
o

@
o
=
o
=
3
o
(=
=
=3

e [Sensorpipe |

5/8" OD pipe
1/2" 0D pipe

10 mm OD pipe
n Materials of construction (Wetted paris)*

|I| 316L stainless steel

n Process connection type

None

“ Process connection size

None

n Number of DT*s (Digital Thermometers)

None

[=]=]

*/ Contact factory for other materials

L] 0] L]
Obonn
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13 14 15 16 17 18 19 20 21 22

HEEENIEEEEEEN
i [ O BN 0

[ [orsplacoment |
|Z| None

| k [ Notified body

INMETRO
CEC (FMC)
ATEX

NEC (FM)
IEC

Py
(]

NEPSI
CML/TIIS
CCOE
UKCA
None

Protection method

Explosion proof / Flameproof (only for housing type D, E, or L)
Intrinsically safe
No approval

o foasgy |

| A| Group A (not available with “C = CEC (FMC)” notified body and
“F = Flameproof/Explosion proof” protection method)

Group B

Group C

Group D

IC (Instrinsically Safe only)

[IB + H2 (Explosion Proof / Flameproof only)
None

[<][=[=]=]=]=][=]~]m]e]=]

EIER - |

[<[[=][«]=]e]=]

Continued on next page...
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1 2 4 5 6 7 8 10 1 12 13 14 15 16 17 18 19 20 21 22
OO0 0000000000 LI 0
e rIrrrrrrrrrryr—y
o (onormeasrs

M| Millimeters (Metric)
@ Inches (US customary)

| o |Length (no decimal spaces) = |
(x| x | x| x| x| Rigid Pipe: 12 to 144 n

(code as 01200 to 14400)

[x ][ x ] x| x| x| Rigid Pipe: 305 to 3658 mm

(code as 00305 to 03658)

3

m
o

|E| Standard product

Accessories such as floats, cables, and remote displays have to be
ordered separately. All accessories are shown in the Accessories
Catalog (Part #551103).

*/ Contact factory for longer lengths
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5.6 Technical data

Level Qutput

Measured Variable Product level
Output Signal /Protocol Modbus RTU, DDA, Analog (4...20 mA), HART®
305 mm (12 in.) to 3658 mm (144 in.) (order length equals the measurement range / contact factory
Order Length
for longer lengths)
Inherent Accuracy +1 mm (0.039 in.)
Repeatability 0.001% ES. or 0.381 mm (0.015 in.) whichever is greater * (any direction)

Temperature Output

Measured Variable Average and multipoint temperatures (Modbus, DDA)
Single point temperature (Analog, HART®)

Temperature Accuracy (Modbus, DDA) 0.2 °C (0.4 °F) range -40...-20 °C (-40...-4 °F),
+0.1 °C (0.2 °F) range -20...+70 °C (-4...+158 °F),
+0.15 °C (0.3 °F) range +70...+100 °C (+158...+212 °F),
+0.5 °C (0.9 °F) range +100...+105 °C (+ 212 ...221 °F)

Temperature Accuracy (Analog, HART®) +0.28 °C (0.5 °F) range -40...+105 °C (-40...+221 °F)

Input Voltage 10.5...28 VDC
Fail Safe High, Full scale (Modbus, DDA)
Low, 3.5 mA default or High, 22.8 mA (Analog, HART®)
Reverse Polarity Protection Series diode
EMC EN 61326-1, EN 61326-2-3, EN 61326-3-2, EN 61000-6-2, EN 61000-6-3, EN 61000-4-2,

EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN 61000-4-6, EN 61000-4-8, EN 61000-4-11
Environmental

Enclosure Rating NEMA Type 4X, IP65
Humidity 0...100% relative humidity, non-condensing
Operating Temperatures Electronics: -40...+71 °C (-40...+160 °F)

Sensing element: -40...+125 °C (-40...+257 °F) (contact factory for specific temperature ranges)
Materials 316L stainless steel, Epoxy coated aluminum
Field Installation

Housing Dimensions Single cavity: 145 mm (5.7 in.) W x by 127 mm (5 in.) D x 109 mm (4.3 in.) H
Dual cavity: 117 mm (4.6 in.) W x by 127 mm (5 in.) D x 206 mm (8.1 in.) H
Stainless steel single cavity: 178 mm (7.1 in.) W x by 135 mm (5.3 in.) D x 153 mm (6 in.) H

Flexible hose 1 in. Adjustable MNPT or BSPP fitting, Flange mount

Connections 4 wire shielded cable or twisted pair

Electrical connections
Single and dual cavity % in. FNPT conduit opening, M20 for ATEX/IECEx/UKCA version
NEMA Type 4X Y in. FNPT conduit opening

Measured variables Product level, interface level and temperature

*/ Only with Temposonics recommended floats
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6.1 Training

Warning:

When the pipe/hose of the LP-Series level transmitter is installed or
removed from the tank the release of flammable vapors will occur.
Take all necessary precaution when installing or removing the level
transmitter due to the release of flammable vapors.

Installation should only be conducted by qualified service personnel
according to IEC 60079-14 and local regulations or Temposonics
trained service technicians. Temposonics offers web based and in
person training for installation, commissioning, maintenance, and
repair. Temposonics also offers factory direct services for these same
functions. Gontact Temposonics to discuss training or factory direct
services before starting.

6.2 Tools
e Channel Lock pliers
e Common head screwdriver, slotted screwdriver

 Additional tools may be needed dependent on MLG manufacturer

6.3 Installation steps

Caution

It is recommended that assembly and mounting of this transmitter
should not be done alone. To ensure proper and safe assembly of
the CHAMBERED transmitter, a minimum of two (2) individuals are
recommended. Gloves are also recommended. PPE is required for
work areas such as safety shoes, safety glasses, hard hat, and fire
resistant clothing.

1. Consult Section 4.3 before starting.

2. Perform steps 1-9 in section 8.4.1 for Modbus or DDA.
Perform steps 1-8 in section 8.4.2 for Analog.

3.CHAMBERED should come installed on MLG chamber. Typical
installation uses a mounting bracket or hose clamps to secure
CHAMBERED to MLG. Contact MLG manufacture for installation
details.

6.4 Mounting

The method of mounting the transmitter is dependent on the MLG in
which it is being used. Typical mounting of CHAMBERED is direct to

Caution

The ambient temperature rating, Ta= -40 °C (-40 °F) to 71°C
(160 °F), must not be exceeded due to the mounting of the level
transmitter to the MLG and exposure to the process temperature.

the MLG.

Direct mounting

In most applications, the CHAMBERED transmitter can be mounted
directly to the MLG via hose clamps. Consult the MLG manufacturer
for details.

Caution

When mounting the level transmitter to a MLG, a minimum spacing
of 5 inches shall be maintained between the enclosure head and the
pressure barrier. The enclosure and pressure barrier are identified in
the following depiction.

127 mm
| (5in.)
Electronic
Head
155 mm 195 mm
N 145 mm (6.11n.) (7710,
(5.7in.) Protection Protection
Method Method
Pressure lor X F
Barrier \l )
Inactive Zone (Circle one)
54 mm (2.1in.) 4'mA or 20 mA
Setpoint
Order Length
Standard
Measuring
Range
Order
length
(Circle one)
4 mA or 20 mA
Inactive Zone Setnoi
74mm (2.9in.) etpoint
74mm (2.91in.)
Standard

Fig. 7: CHAMBERED mounting, bottom flange
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Electronic
Head

127 mm
(5in.)

Pressure

Barrier >

e ——— (Circle one)
Inactive Zone 4 mA or 20 mA

54 mm (2.1in.)

Setpoint
Order Length
Standard

Measuring
Range

Order
length

(Circle one)
4 mA or 20 mA

Inactive Zone _
74 mm (2.91in.) Setpoint
74 mm (2.91n.)

Standard

Fig. 8: CHAMBERED mounting, top and bottom flange

7.1 Basic information

A typical intrinsically safe connection for the Level Plus® CHAMBERED
transmitter includes protective safety barriers, a power supply and a
reading or monitoring device. Refer to Agency information in chapter
13.

A typical Explosion proof/flameproof connection for the Level Plus®
CHAMBERED transmitter includes a power supply and a reading or
monitoring device. All cabling is in approved conduit with sealoffs
as specified by local electrical code. Refer to agency information in
chapter 13.

7.2 Safety recommendations

Be sure to:

1. Always follow applicable local and national electrical codes and
observe polarity when making electrical connections.

2. Never make electrical connections to the CHAMBERED transmitter
with power turned on.

3. Make sure that no wire strands are loose or sticking out of
the terminal block connection which could short and cause a
problem.

Level Plus® CHAMBERED
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4. Make sure that no wire strands, including shield, are in contact
with the electronic module enclosure.

5.The electronics module enclosure is grounded through internal
circuitry and is electrically isolated from the explosion proof
housing.

7.3 Industrial topologies

There are four topologies described and illustrated below. However,
the daisy chain topology is not recommended by Temposonics.

Point-to-point

The point-to-point topology consists of having only one device on the
loop as shown in Fig. 9. This topology is not usually used with a bus
network since it does not take advantage of placing multiple devices
onaloop.

PLC

Fig. 9: Point-to-point topology

Bus with spurs

The bus with spurs topology has a main trunk cable that has each
device connected via its own spur at a junction box as shown in Fig.
10. The bus with spurs and tree topologies can also be used together
to form a hybrid topology.

PLC

Fig. 10: Bus with spurs topology
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Tree alignment

The tree topology is very similar to the bus with spurs topology with
the main difference of having a common junction box for all of the
transmitters as shown in Fig. 11. Bus with spurs and tree topologies
can also be used together to form a hybrid topology.

PLC

Fig. 11: Tree topology

Daisy chain

The daisy-chain topology utilizes a single cable that is connected to
all of the transmitters with the cable being interconnected at each field
device. When using this topology make sure that the wiring practice
allows for one transmitter to be disconnected without disconnecting
the entire loop as shown in Fig. 12. Temposonics does not suggest
using the daisy-chain topology.

PLC

Fig. 12: Daisy-chain topology

7.4 Cable recommendations

Refer to ‘Table 2’ below for general requirements of cable types for the
Level Plus® CHAMBERED transmitter.

Cable specifications

Parameter
Minimum cable size

Specifitcation
©20.51...1.6 mm (24...14 AWG)
Single pair shielded or multiple pair with

Cable type overall shield; minimum 0.25 mm (0.010 in.)
insulation thickness
Capacitance Less than 98 pF/m (30 pF/ft)

Table 2: Cable specification and parameters

7.5 Electrical conduit

NOTICE

1. Tighten housing cover (both front and back covers if dual
cavity) to full stop against the O-ring.

2. Use side conduit entry only.

3.In high humidity areas, use a breather drain type conduit
sealing fitting to minimize moisture intrusion.

4.For Division Installations, an approved conduit seal is required
within 457 mm (18 in.) of the enclosure.

5.For Zone Installations, an approved conduit seal is required
within 50mm (2 in.) of the enclosure.

View shown with
cover removed

3/4 NPT or M20 conduit access
rUse NPT conduit fitting only!

Conduit
" (flexible or rigid)

Plugged entry
Do not use
(see notes)

Conduit from
control room

Conduit sealing fitting

NPT or BSPP Fitting

Do not over-tighten
compression fitting! N\

Do not remove cover with circuit energized in
hazardous locations!
Follow safe work procedures.

Interface floa
(ordered
separately)

Fig. 13: Electrical conduit installation
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7.6 Grounding

7.6.1 Safety grounding

Warning:
Grounding the transmitter through a threaded conduit connection

does not meet the requirements as a grounding of the sensor for
safety.

There are two methods to provide an earth ground connection to
the earth ground of the electronics. Either method must result in
a resistance of less than 1 Q. Refer to 'Table 3’ for safety barrier
references.

* Run an earth ground through the conduit and connect directly to the
earth ground lug inside the housing.

* Run an earth ground directly to the ground lug on the outside of the
housing.

7.6.2 Shield grounding

Warning:
The shield ground does not meet the requirements as grounding of

the sensor for safety.

Immunity performance of the sensor from external sources of
surge, burst, RF, radiated emissions and other noise is dependent
on a proper ground for the shield of the communications cable.
The communications cable shield should be of a braided type and
connected to the internal ground lug of the sensor housing.

Runs in a continuous metallic conduit

When installed inside a dedicated continuous metallic conduit,

the conduit provides a level of shielding protection from external
interference and a level of ground to the sensor housing. In this case
a foil type shielded cable with a drain wire connected to the internal
ground lug may be sufficient. Sharing of the metallic conduit with
other cables will result in loss of effective shielding performance of
the communication cable and possible degradation in performance
of the sensor. In this case a braided type shielded cable connected to
the sensor internal ground lug would be recommended. In all cases
paralleling the communications cable with any noise generating cable
inside of a conduit or with noise generating cables in close proximity
to the conduit may degrade the performance of the sensor.

Runs without a conduit

In some rare applications, or where safety may not be required, a
metallic conduit may not exist. The communications cable shield
should be of a braided type and connected to the internal ground lug
of the sensor housing. Alternatively a safety approved EMC Cable
Gland can be used for grounding the shield. Contact Temposonics for
information before using one of these cable glands.

NEC
Undesirable currents (ground loops) is a violation of the NEC and is a
safety hazard.
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1.7 Safety barriers

Refer to Table 3 for entity parameters and Table 4 for example safety
barriers.

Entity parameters

Ui =28 VDC
B li=100 mA
(D1|gr;’g1rl I?Tu)pph’ Ci=0.0pF
Li=0mH
Pi =700 mW
Ui =8.6 VDC
. o li=10 mA
([ggr;zarl Ii;To)mmumc.at'non Ci=0.0pF
Li=0.0 mH
Pi=21.5 mW
Ui =28 VDC
li=120 mA
anglé)rgloop) L
Li=5uH
Pi = 840 mW

Table 3: Safety barrier entity parameter references

Supplier STAHL STAHL STAHL

Tyoe 9001/01-280- |9001/51-280- {9001/01-086-
» 100-101 110-141 010-101

Maximum voltage PER'E 28 VDC 8.6 VDC

Maximum current

(each channel) 100 mA 110 mA 10 mA

Maximum power

(each channel) 700 mW 770 mW 21.5 mW

Number of channels § 1 1

Interface Modbus/DDA | HART® Modbus/DDA

Table 4: Safety barrier entity parameter references
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8.1 Training

Commissioning should only be conducted by qualified service
personnel according to IEC 60079-14 and local regulations or
Temposonics trained service technicians. Temposonics offers

web based and in person training for installation, commissioning,
maintenance, and repair. Temposonics also offers factory direct
services for these same functions. Contact Temposonics to discuss
training or factory direct services before starting.

8.2 Tools

 Channel Lock pliers

RS485 to USB Converter (Part # 380114)[Modbus and DDA]
Windows Based PC

* Linear Regulated Power Supply

LP Dashboard

HART® to USB Converter (Part # 380068)

8.3 Setup software

Temposonics offers Setup Software that is shipped with the level

transmitter and is also available for download from www.temposonics.

com. The Setup Software is to be used for installation, commissioning,

and troubleshooting. For further details on how to use the setup
software consult the Modbus Interface Manual (Part# 551700), the
DDA Interface Manual (Part# 551701), and HART® Interface Manual
(Part#: 551702).

For Additional details consult the protocol specific Modbus Interface
Manual (Part #551700), DDA Interface Manual (Part
#551701), and HART® Interface Manual (Part #551702).
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8.4 Commissioning steps
8.4.1 Modbus or DDA

1.Consult Section 4.3 before starting
2.Remove level transmitter from shipping container.
3.Mount on MLG and test unit with float from MLG
4.Connect power, RS485 to USB converter, and PC.
5.0pen LP Dashboard.
6. Establish Communication.
7.For DDA Interface — Set Address. Default 192.
8.For Modbus Interface — Set Address, Default address 247.
9. Disconnect Power and Communication.
10. Complete Installation in Section 6.4.
11. Have qualified technician perform hand measurement. Enter hand
measurement into LP Dashboard and calibrate.
12. Store all settings as backup file according to site name and
tank number.

8.4.2 HART®

4. Consult section 4.3 before starting.
5.Remove level transmitter from shipping container.
6. Mount on MLG and test with float from MLG.
7.Connect power, HART® to USB converter, and PC
8.0pen LP Dashboard.
9. Establish Communication.

10. Set/Update 4 and 20 mA setpoints

11. Disconnect Power and Communication.

12. Complete Installation in Section 6.4.

13. Have qualified technician perform hand measurement. Enter
hand measurement into LP Dashboard and calibrate.
14. Store all settings as backup file according to site name

and tank number



9.1 Training

Maintenance should only be conducted by qualified service personnel
according to IEC 60079-14 and local regulations or Temposonics
trained service technicians. Temposonics offers web based and in
person training for installation, commissioning, maintenance, and
repair. Temposonics also offers factory direct services for these same
functions. Contact Temposonics to discuss training or factory direct
services before starting.

9.2 Tools

 Channel Lock pliers
e Common head screwdriver, slotted screwdriver

9.3 Inspection

Below are some standard items that should be inspected on a
regular basis to make sure that the level transmitter and surrounding
environment are in operating condition.

» Hazardous Area Label is present and legible

» Hazardous Area approval is correct for installation
» There are no visible unauthorized modifications

* Electrical connections are tight

¢ Condition of enclosure O-ring is satisfactory

* No water ingress (white powder)

* No obvious damage to cable

* Sealing of conduit or cable gland is satisfactory

» Earth ground is satisfactory

* Single or Dual Cavity Enclosure threads are not damaged
* Housing and o-ring are not damaged or cracked

* No corrosion on visible parts

» Printed circuit boards are clean and undamaged

9.4 Preventative maintenance

Level Plus® level transmitters do not typically require preventative
maintenance but may require preventative maintenance dependent on
the application. For general purpose applications where there is no
potential for buildup on the flexible hose and/or float there is no need
for preventative maintenance but routine inspection is still suggested.
For severe service applications where there is potential for buildup
on the flexible hose and/or float then preventative maintenance is
required.
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10.1 RMA policy

Important:
Contact Technical Support or Customer Service for assistance if

you suspect that the transmitter is not working correctly. Technical
support can assist you with troubleshooting, part replacement, and
Returned Material Authorization (RMA) information if required.

All Level Plus® transmitters come with a two year limited warranty
from the factory shipment date. A Return Materials Authorization
(RMA) number is required and must accompany any transmitter
returns. Any unit that was used in a process must be properly cleaned
in accordance with OSHA standards, before it is returned to the
factory. A Material Safety Data Sheet (MSDS) must also accompany
the transmitter that was used in any process.

10.2 Training

Repair should only be conducted by qualified service personnel
according to IEC 60079-14 and local regulations or Temposonics
trained service technicians. Temposonics offers web based and in
person training for installation, commissioning, maintenance, and
repair. Temposonics also offers factory direct services for these same
functions. Contact Temposonics to discuss training or factory direct
services before starting.

10.3 Tools

* Channel Lock pliers

* Phillips head screwdriver, plus screwdriver

* Common head screwdriver, slotted screwdriver

* RS485 to USB Conververter (Part # 380114)
[Modbus and DDA]

* Windows Based PC

* Linear Regulated Power Supply

* HART® to USB Converter (Part # 380068)

10.4 Troubleshooting

Symptom Possible cause Action
No No power Check voltage at
communication transmitter

with transmitter Reference installation

drawing chapter 13

Wiring incorrect

Wrong address DDA factory default is
192’ Modbus factory

default is 247’

Confirm correct
software

Wrong software

Confirm software and
transmitter are same
protocol

Wrong protocol
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Symptom Possible cause Action
Missing Float not recognized Confirm that the float
magnet error is attached
or Alarm output  Float is in the dead Raise float to see if the
zone error stops
Wrong number of Confirm that the

floats selected

number of floats on
the transmitter and

the number of floats
the transmitter is
attempting to verify are
the same.

Output Housing Part number
Modbus L 254731-7
DDA L 254731-8
SIL Single Loop A B,CD,E 254850-1
SIL Dual Loop A/B,C,D,E 254850-2
SIL Single Loop L 254850-5
SIL Dual Loop L 254850-6

Trigger level error  Gain needs to be
adjusted

Consult Factory

SE is damaged

Consult Factory

Min. trigger level too
high

Consult Factory

Volume No strap table entered

Enter strap table

calculation error .
Level outside range of

Enter additional points

strap table in strap table
Strap table incorrect Check value entries
V/CF error No VCF table entered Enter VCF table
V/CF table incorrect Check VCF value
entries

Table 5: Troubleshooting reference

10.5 Setup software

Temposonics offers Setup Software that is shipped with the level

transmitter and is also available for download from www.temposonics.
com. The Setup Software is to be used for installation, commissioning,

and troubleshooting. or further details on how to use the setup
software consult the Modbus Interface Manual (Part# 551700), the
DDA Interface Manual (Part# 551701), and HART® Interface Manual

(Part# 551702).

Below are the spare parts list for the LP-Series show as the display,
electronic module, sensing element, and flexible hose. Please contact
Temposonics Technical Support with any questions.

Spare part Part number

Display 254732
Output Housing Part number
HART® Single Loop A, B,C,D, E 254731-1
HART® Dual Loop A B, CD,E 254731-2
Modbus A,B,C,D,E 254731-3
DDA A,B,C,D,E 254731-4
HART® Single Loop L 254731-5
HART® Dual Loop L 254731-6

Sensing Element

Change third digit in Model Number from T to E.

For example, the sensing element for model number
LPTME1N11B5FFIAU50000S is LPEME1N11B5FFIAU50000S.

Flexible Hose

Change third digit in Model Number from T to P.

For example, the replacement flexible hose for model number
LPTME1N11B5FFIAU50000S is LPPME1N11B5FFIAU50000S.

CHAMBERED is available with multiple outputs including Modbus,
DDA, and HART®, This Operation and Installation Manual includes all
of these outputs. Each output has its own specialized Interface Manual
that should be consulted for additional information on the specific
output. For SIL consult the SIL Safety Manual, (Part #551851).

12.1 Modbus
Temposonics offers Modbus RTU over a RS485 half-duplex network.
For additional information consult Modbus Interface Manual
(Part #551700).

12.2 DDA
Temposonics offers DDA (Direct Digital Access) over a RS485 half-
duplex network. For additional information consult DDA Interface
Manual (Part #551701).

12.3 HART®

Temposonics offers HART® over a 4 to 20 mA signal. For additional
information consult HART® Interface Manual (Part #551702).
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13.1 Approvals overview

The Notified Body is designated in the 13" digit of the model number and the Protection Method is designated in the 14" digit of the model
number. These two digits of the model number specify the hazardous area approval that is provided with the selected level transmitter.

Shown below are the detailed approval information for the NEC, CEC, IEC, ATEX, and UKCA approvals. Temposonics additionally has approvals
under INMETRO, NEPSI, KC, CCoE, and CML (Japan). Please contact Temposonics with any questions about the hazardous approval needed.

Notified body Protection method

C =CEC | = Instrinsic Safety
F = Explosionproof /
Flame proof

E = ATEX | = Instrinsic Safety
F = Flame proof

F = NEC | = Instrinsic Safety
F = Explosionproof /
Flame proof

| =IEC | = Instrinsic Safety
F = Flame proof

B = INMETRO | = Instrinsic Safety

F = Flameproof

Table 6: Agency approvals, part 1

Classification

Class I, Division 1, Groups ABCD T4
Class I, Zone 0, Ex ia [IC T4 Ga
Ta =-50°C to 71°C IP65

Class I, Division 1, Groups BCD T6...T3
Ex db I1B+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C IP65

& 111G ExiallC T4 Ga
Ta =-50°C to 71°C IP65

& 111/2 G Ex db 1I1B+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C IP65

Class I, Division 1, Groups ABCD T4
Class I, Zone 0, AEx ia IIC T4 Ga
Ta = -50°C to 71°C IP65

Class I, Division 1, Groups ABCD T6...T3

Class I, Division 1, Groups BCD T6...T3

Class I, Zone 0/1, AEx db 11B+H2 T6...T3 Ga/Gb
Ta = -40°C to 71°C IP65

Exia llC T4 Ga
Ta =-50°C to 71°C P65

Ex db IIB+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C IP65

Exia lIC T4 Ga
Ta = -50°C to 71°C IP65

Ex db IIB+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C P65
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Standard

CAN G22.2 No. 157-92:2012

CSA C22.2 No. 1010.1:2004
CAN/CSA C22.2 No. 60079-0:2011
CAN/CSA C22.2 No. 60079-11:2014
CAN/CSA C22.2 No. 60529:2005

CSA C22.2 No. 0.4-04:R2013

CSA C22.2 No. 0.5:R2012

CSA C22.2 No. 0-10:R2015

CSA (22.2 No. 30:R2012
CAN/CSA G22.2 No. 60079-0:2015
CAN/CSA C22.2 No. 60079-1:2016
CAN/CSA 622.2 No. 60079-26:2016
CAN/CSA C22.2 No. 61010.1:2012
CSA C22.2 No. 60529:R2010

EN 60079-0:2018

EN 60079-11:2012

EN 60529:1991 + A1:2000

EN 60079-0:2018+A11:2018
EN 60079-1:2014

EN 60079-26:2015

EN 60529:1991 + A2:2013
FM 3600:2011

FM 3610:2010

FM 3810:2005

ANSI/ISA 60079-0:2013
ANSI/ISA 60079-11:2014
ANSI/IEC 60529:2004
FM 3600:2011

FM 3615:2006

FM 3810:2005

ANSI/ISA 60079-0:2013
ANSI/UL 60079-1:2015
ANSI/UL 60079-26:2017
ANSI/IEC 60529:2004
IEC 60079-0:2011

IEC 60079-11:2011

IEC 60079-0:2007-10
IEC 60079-1:2007-04
IEC 60079-26:2014-10
IEC 60529:2013

ABNT NBR [EC 60079-0
ABNT NBR IEC 60079-11
ABNT NBR [EC 60529
ABNT NBR [EC 60079-0
ABNT NBR IEC 60079-1
ABNT NBR [EC 60079-26
ABNT NBR [EC 60529

Continued on next page...
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Notified body Protection method

Classification

N = NEPSI | = Instrinsic Safety Exia IIC T4 Ga

F = Flameproof

C = CCoE/ | = Instrinsic Safety

PESO

F = Flameproof

T=CML/TIIS | =Instrinsic Safety

F = Flameproof

K=KC | = Instrinsic Safety

F = Flameproof

U = UKCA | = Instrinsic Safety

F = Flameproof

Table 7: Agency approvals, part 2

Ta =-50°C to 71°C 1P65

Ex db 11B+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C IP65
ExiallC T4 Ga

Ta =-50°C to 71°C I1P65

Ex db 11B+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C 1P65

ExiallC T4 Ga

Ta=-50°C to 71°C IP65

Ex db 11B+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C IP65

ExiallC T4 Ga
Ta =-50°C to 71°C 1P65

Ex db 11B+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C 1P65

ExiallC T4 Ga
Ta=-50°C to 71°C IP65

Ex db 1IB+H2 T6...T3 Ga/Gb
Ta =-40°C to 71°C IP65
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Standard

GB 3836.1-2010
GB 3836.4-2010
GB 3836.20-2010

GB 3836.1-2010
GB 3836.2-2010

IEC 60079-0:2011
IEC 60079-11:2011
Petroleum Rules 2002

IEC 60079-0:2007-10
|IEC 60079-1:2007-04
IEC 60079-26:2014-10
IEC 60529:2013
Petroleum Rules 2002

IEC 60079-0:2011
IEC 60079-11:2011

IEC 60079-0:2007-10
IEC 60079-1:2007-04
IEC 60079-26:2014-10
IEC 60529:2013

ABNT NBR IEC 60079-0
ABNT NBR IEC 60079-11
ABNT NBR IEC 60529

ABNT NBR IEC 60079-0
ABNT NBR IEC 60079-1
ABNT NBR IEC 60079-26
ABNT NBR IEC 60529
BS 60079-0:2018

BS 60079-11:2012

BS 60529:1991+A2:2013
BS 60079-0:2018

BS 60079-1:2014

BS 60079-26:2015

BS 60529:1991+A2:2013



13.2 Certificates

Downloadable copies of all certificates are located at
www.temposonics.com and can be downloaded on the product
specific landing page. If there is any difficulty in obtaining the
certificates from the web contact Temposonics Technical Support and
they will be sent electronically.

13.3 FM
13.3.1FMIS
13.3.1.1 Specific Conditions of Safe Use

1.When EPL Ga or Da is required, parts of the equipment containing
light metals (Aluminum or Titanium) shall be protected from
impact so that impact or friction sparks cannot occur, taking into
account rare malfunction. Measures to prevent impact or friction
sparks when using the equipment containing light metals include
but are not limited to
* Mounting the probe vertically
* No mechanical agitation shall be used
* Use of stilling wells to mitigate effect of agitation.
* Limit rate of change of level to values such that friction sparks

Level Plus® CHAMBERED
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cannot occur

2.The maximum permitted ambient temperature of the Level Plus

Digital/Analog Level Transmitter is 71 °C. To avoid the effects of
process temperature and other thermal effects care shall be taken
to ensure the surrounding ambient and the ambient inside the
transmitter housing does not exceed 71°C

3.Warning: The equipment contains non-metallic enclosure and

process parts. To prevent the risk of electrostatic sparking, the
non-metallic surface should only be cleaned with a damp cloth.
Painted surface of the equipment may store electrostatic charge
and become a source of ignition in applications with a low relative
humidity <~30% relative humidity where the painted surface is
relatively free of surface contamination such as dirt, dust or oil.
Cleaning of the painted surface should only be done with a damp
cloth.

4.The applicable temperature class, process temperature range and

1211

ambient temperature range of the equipment is as follows;
« T3 with Process Temperature Range of -40°C to 150°C

* T4 with Process Temperature Range of -40°C to 135°C

« T5 with Process Temperature Range of -40°C to 100°C

« T6 with Process Temperature Range of -40°C to 85°C

* Ambient Temperature Range -40°C < Ta< 71°C
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13.3.1.2 Labels

@
&

Temposonics, LLC
3001 Sheldon Dr.
Cary, NC 27513

Level Plus’ Transmitter

Model No:
Serial No:

Date :

FM18US0256X

US  INTRINSICALLY SAFE
APPROVED " GL.1, Div. 1, GR. ABCD
CL. |, Zone 0, AEx ia IIC T4 Ga
Ta =-50°C to +71°C ; IP65
when connected in accordance
with FM approved installation
drawing # 651543-1

WARNING: REFER TO INSTALLATION DRAWING FOR CAUTION/WARNINGS

P/N 551629-1 REV C

Fig. 14: Intrinsically Safe FM label, Modbus, or DDA, NEMA Housing
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Temposonics, LLC
3001 Sheldon Dr.
Cary, NC 27513

Level Plus’ Transmitter

Model No:
Serial No:

Date :

FM18US0256X

APPROVEgS INTRINSICALLY SAFE
CL. |, Div. 1, GR. ABCD
CL. |, Zone 0, AEx ia IIC T4 Ga
Ta =-50°C to +71°C ; IP65
when connected in accordance
with FM approved installation
drawing # 651544-1

WARNING: REFER TO INSTALLATION DRAWING FOR CAUTION

P/N 551641-1 REV C

Fig. 15: Intrinsically Safe FM label, HART®, NEMA Housing

1221

m Level Plus Transmitter @
&@‘ FM18US0256X >

Temposonics, LLC APPROVED

3001 Sheldon Drive, Cary, N.C. 27513

INSTALL PER DRAWING # 651543-1/ 651594-1
INTRINSICALLY SAFE SUPPLY VOLTAGE: 28 VDC
CL. |, Div. 1, GR. ABCD
CL. |, Zone 0, AEx ia IIC T4 Ga
Ta=-50°C TO +71°C; IP65
WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY
REFER TO INSTALLATION DRAWING FOR CAUTION/WARNINGS

P/N 551634-X Rev E

Fig. 16: Intrinsically Safe FM label, Modbus or DDA, Single or Dual Cavity Housing

m Level Plus Transmitter
&g' FM18US0256X >

Temposonics, LLC APPROVED

3001 Sheldon Drive, Cary, N.C. 27513

INSTALL PER DRAWING # 651544-1 / 651596-1
INTRINSICALLY SAFE SUPPLY VOLTAGE: 28 VDC
CL. 1, Div. 1, GR. ABCD
CL. 1, Zone 0, AEx ia IIC T4 Ga
Ta =-50°C TO +71°C ; IP65
WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY

REFER TO INSTALLATION DRAWING FOR CAUTION/WARNINGS P/N 551642-X Rev E

Fig. 17: Intrinsically Safe FM label, HART®, Single or Dual Cavity Housing
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13.3.1.3 Installation drawing

8

L 6

AGENCY CONTROLLED DRAWING (US). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

24VDC

COMMON ->

R ——|

Ri/Tx-p——

GROUND

SAFETY BARRIER

INTRINSICALLY SAFE
FM18US0256X
% CL.IDIV. 1, GR. ABCD
APPROVED CL. I Zone 0, AEx ia IIC T4 Ga
Ta = -50 to 71°C ; IP65

EARTH GROUND
(SEE NOTE 4)

SAFETY BARRIER

/N

I B

SAFETY BARRIER

EARTH GROUND
(SEE NOTE 4)

NON HAZARDOUS LOCATION

HAZARDOUS LOCATION

1.ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO
WHEN INSTALLING THE LEVEL SENSOR IN HAZARDOUS ENVIRONMENTS.
SEAL ALL CONDUITS WITHIN 457 MM(18").

2.LOOP CABLE MUST BE 24 AWG TO 14 AWG (.511MM? TO 1.6MM?)
SHIELDED TWISTED PAIR CABLE WITH SHIELD. CABLE CAPACITANCE
MUST BE LESS THAN 30 pF PER FOOT (98 pF PER M). CABLE SHIELD
IS CONNECTED TO SYSTEM GROUND IN NON-HAZARDOUS AREA. SEE
INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

3.THE RESISTANCE BETWEEN EARTH GROUND AND THE INTRINSICALLY
SAFE GROUND MUST BE LESS THAN 1 OHM.

4.THE TRANSDUCER FRAME SHALL BE GROUNDED TO EARTH GROUND
DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED.

5. CONTROL EQUIPMENT CONNECTED TO ASSOCIATED APPARATUS MUST
NOT USE OR GENERATE MORE THAN 250 VRMS OR VDC

6.ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING
MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT.

7.0NLY USE NEC (E.G FM) APPROVED BARRIERS.
8.ENTITY PARAMETERS:

SUPPLY:
Ui

Li=0pH
Pi= 0.0215 W

9.THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE

APPARATUS WITH ASSOCIATED APPARATUS WHEN THE FOLLOWING IS TRUE:

Vmax OR Ui 2 Voc, VT OR Uo;
Imax OR li 2 Isc, It OR lo;
Pmax OR Pi 2 Po;

Ca 2 Ci + Ccable;

La 2 Li + Lcable.

10.DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER
SIDE OF HOUSING (NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD).

EARTH TERMINAL-

AGENCY CONTROL LT
e 7

NOTES

11.INSTALLATION SHOULD BE IN ACCORDANCE WITH ANSI/ISA RP12.06.01
INSTALLATION OF INTRINSICALLY SAFE SYSTEMS FOR HAZARDOUS
(CLASSIFIED) LOCATIONS" AND THE NATIONAL ELECTRICAL CODE
(ANSI/NFPA 70).

12.THE MAXIMUM PERMITTED AMBIENT TEMPERATURE OF THE LEVEL PLUS
DIGITAL/ANALOG LEVEL TRANSMITTER IS 71 °C. TO AVOID THE EFFECTS OF
PROCESS TEMPERATURE AND OTHER THERMAL EFFECTS CARE SHALL BE
TAKEN TO ENSURE THE SURROUNDING AMBIENT AND THE AMBIENT INSIDE
THE TRANSMITTER HOUSING DOES NOT EXCEED 71°C

3.CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381MM(15")

4. WHEN EPL GA IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT
METALS (ALUMINUM OR TITANIUM) SHALL BE PROTECTED FROM IMPACT SO
THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO ACCOUNT
RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS
'WHEN USING THE EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE
NOT LIMITED TO:

= MOUNTING THE PROBE VERTICALLY

= NO MECHANICAL AGITATION SHALL BE USED

* USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.

= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS
CANNOT OCCUR

15.WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY.

16.WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE PARTS,
TO PREVENT THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC
‘SURFACE SHOULD ONLY BE CLEANED WITH A DAMP CLOTH. PAINTED
SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE AND
BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE
HUMIDITY <~30% RELATIVE HUMIDITY WHERE THE PAINTED SURFACE IS
RELATIVELY FREE OF SURFACE CONTAMINATION SUCH AS DIRT, DUST OR
OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE WITH A
DAMP CLOTH,

17.THE APPLICABLE TEMPERATURE CLASS, PROCESS TEMPERATURE RANGE
AND AMBIENT TEMPERATURE RANGE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 85°C
AMBIENT TEMPERATURE RANGE -40°C < TA<71°C

##2NO REVISIONS SHALL BE MADE WITHOUT THE NOTIFICATION TO APPROVAL AGENCY(S). "+

o oot o ooy o Aot o e G e EEE=)

T Caranaty | Crangs g | Foead | i

(ACP) INST DWG, LP 15 US DIGITAL

L USE ONLY TREF -

Fig. 18: Intrinsically Safe FM installation drawing, Modbus and DDA, Page 1
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L e e e e FIGURE 2
SOME COMPONENTS HIDDEN SOME COMPONENTS HIDDEN SINGLE CAVITY & NEMA HOUSING DUAL CAVITY HOUSING

DETAL B
SCALE 1.60: 1

DETAIL A
SCALE3: 1

DETALL D
SCALE 1.60: 1

DETALL C
SCALE2: 1

241

Level Plus® CHAMBERED

Operation Manual

NOTES: o PIN oINS PIN WIRING CHART (FOR NEMA GAUGE) TNST DWG, [P 15 US DIGITAL
1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM PIN ;wwmﬂm_wov» ]
0V PWR -
WARNING: o o+ e
CONDUIT SEALS REQUIRED WITHIN 457 MM (18") OF HOUSING. 3 m»xﬁwkx maxxmczo
8 T 7 T

6 5 RT & 3

Fig. 19: Intrinsically Safe FM installation drawing, Modbus and DDA, Page 2
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8

6 L

AGENCY CONTROLLED DRAWING (US). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

24VDC,

LOOP VOLTAGE

INTRINSICALLY SAFE
FM18US0256X

CL. 1, DIV. 1, GR. ABCD
APPROVED C|, T Zone 0, AEx ia IIC T4 Ga

Ta = -50 to 71°C ; IP65

NON HAZARDOUS LOCATION

HAZARDOUS LOCATION

b

INPUT 1

ONTROL-
INPUT 2

LOOP 1+
APPROVED
SAFETY BARRIER
LOOP 1-
EARTH GROUND
(SEE NOTE 4)
L00P 2+
APPROVED
SAFETY BARRIER
LOOP 2-
EARTH GROUND
(SEE NOTE 4)

1.ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO
WHEN INSTALLING THE LEVEL SENSOR IN HAZARDOUS ENVIRONMENTS.
SEAL ALL CONDUITS WITHIN 457 MM(18").

2.LOOP CABLE MUST BE 24 AWG TO 14 AWG (.511MM? TO 1.6MM?)
SHIELDED TWISTED PAIR CABLE WITH SHIELD. CABLE CAPACITANCE
MUST BE LESS THAN 30 pF PER FOOT (98 pF PER M). CABLE SHIELD
IS CONNECTED TO SYSTEM GROUND IN NON-HAZARDOUS AREA. SEE
INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

3.THE RESISTANCE BETWEEN EARTH GROUND AND THE INTRINSICALLY
SAFE GROUND MUST BE LESS THAN 1 OHM.

4.THE TRANSDUCER FRAME SHALL BE GROUNDED TO EARTH GROUND
DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED.

5. CONTROL EQUIPMENT CONNECTED TO ASSOCIATED APPARATUS MUST
NOT USE OR GENERATE MORE THAN 250 VRMS OR VDC

6.ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING
MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT.

7.0NLY USE NEC (E.G FM) APPROVED BARRIERS.

8. APPROVED LOOP SEPARATION METHODS:
*RUN LOOPS IN SEPARATE CABLES
“RUN LOOPS IN SEPARATE GROUNDED SHIELDS

mmzji_u»m»;mqumm>o:_.oo_u.
=28VDC

= 120 mA

Ci = OpF

Li =5pH

Pi =840 mW

10.DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER
SIDE OF HOUSING (NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD).

EARTH TERMINAL-

AGENCY CONTROL LT
NALUSE OND

NOTES

11.INSTALLATION SHOULD BE IN ACCORDANCE WITH ANSI/ISA RP12.06.01
INSTALLATION OF INTRINSICALLY SAFE SYSTEMS FOR HAZARDOUS
(CLASSIFIED) LOCATIONS" AND THE NATIONAL ELECTRICAL CODE
(ANSI/NFPA 70).

12.THE MAXIMUM PERMITTED AMBIENT TEMPERATURE OF THE LEVEL PLUS
DIGITAL/ANALOG LEVEL TRANSMITTER IS 71 °C. TO AVOID THE EFFECTS OF
PROCESS TEMPERATURE AND OTHER THERMAL EFFECTS CARE SHALL BE
TAKEN TO ENSURE THE SURROUNDING AMBIENT AND THE AMBIENT INSIDE
THE TRANSMITTER HOUSING DOES NOT EXCEED 71°C

3.CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381MM(15")

4. WHEN EPL GA IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT
METALS (ALUMINUM OR TITANIUM) SHALL BE PROTECTED FROM IMPACT SO
THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO ACCOUNT
RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS
'WHEN USING THE EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE
NOT LIMITED TO:

= MOUNTING THE PROBE VERTICALLY

= NO MECHANICAL AGITATION SHALL BE USED

* USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.

= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS
CANNOT OCCUR

15.WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY.

16.WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE PARTS,
TO PREVENT THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC
‘SURFACE SHOULD ONLY BE CLEANED WITH A DAMP CLOTH. PAINTED
SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE AND
BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE
HUMIDITY <~30% RELATIVE HUMIDITY WHERE THE PAINTED SURFACE IS
RELATIVELY FREE OF SURFACE CONTAMINATION SUCH AS DIRT, DUST OR
OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE WITH A
DAMP CLOTH,

17.THE APPLICABLE TEMPERATURE CLASS, PROCESS TEMPERATURE RANGE
AND AMBIENT TEMPERATURE RANGE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 85°C
AMBIENT TEMPERATURE RANGE -40°C < TA<71°C

##2NO REVISIONS SHALL BE MADE WITHOUT THE NOTIFICATION TO APPROVAL AGENCY(S). "+

MACHINNG NOTES

X3

Fig. 20: Intrinsically Safe FM installation drawing, HART®, Page 1
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8 | 7 6 5 ¢w

| 1

A

SINGLE CAVITY HOUSING NEMA HOUSING FIGURE 1
FRONT VIEW gt
SOME COMPONENTS HIDDEN SOME COMPONENTS HIDDEN

SINGLE CAVITY & NEMA HOUSING

DETAL B
SCALE 1.60: 1

DETAILL A
SCALE3:1

DETAIL C
SCALE2: 1

NOTES:
1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM

WARNING:
CONDUIT SEALS REQUIRED WITHIN 457 MM (18") OF HOUSING.

DUAL CAVITY HOUSING
SOME COMPONENTS HIDDEN

WIRING CHART (i

FOR NEMA GAUGE)

FIGURE 2
DUAL CAVITY HOUSING

DETAIL D
SCALE 1.60: 1

TACP) INST DWG, LP IS US ANALOG

B T 7 T 3 5 RT

EARTH GROUND
3

Fig. 21: Intrinsically Safe FM installation drawing, HART®, Page 2
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13.3.2 FM XP 13.3.2.2 Labels
13.3.2.1 Specific Conditions of Safe Use m Level Plgﬂigizsiz.imer
| |
) . ) . 0SB, G T
1.Warning: The equipment contains non-metallic enclosure and ol e oy LT
process parts. To prevent the risk of electrostatic sparking, the
non-metallic surface should only be cleaned with a damp cloth. O O
Painted surface of the equipment may store electrostatic charge L IO o Ay 0 S WACPHESORE 004 1 0
. e . . . . . To = -40°CT0 +71°C; IP 65 MAX. PRESSURE 435 PS| (FLEX SENSOR)
and become a source of ignition in applications with a low relative IPUL 281 (1 20mH)
HH H HAH H H WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
humidity <~30% relative humidity where the painted surface is PRESENT. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm OF
i i i i i THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 18 INCHES
relatn{ely free of syrface contamination such as dirt, dqst or ail. OF THE ENCLOSURE. PN SSIATE Rer €
Cleaning of the painted surface should only be done with a damp
cloth. Fig. 22: Explosion proof, FM label, Modbus or DDA Housing Option G, H, or L
2.Cables shall be rated > 5°C above maximum ambient
temperature.
3.To maintain the ingress protection rating of P65, Teflon tape m Level Plu®Transmitter
(3 wraps) or pipe dope shall be used. Refer to Installation L B FUSTA2X %
Instructions. 3001 Sheldon riv, Cary, .. 27513 APPROVED
4.The equipment can be installed in the boundary wall between
a Zone 0 area and the less hazardous area, Zone 1. In this O O
configuration, the process connection is installed in a Zone 0 ?Pi"?éf"i%?"{s%?%?ﬁ ii;v,»;;g;-;;gggw e e e
area, while the transmitter housing is installed in a Zone 1 area. L0 R —
i i i 1 WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
Refer to mstallatlon instructions. PRESENT. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm OF
5. Flexible gauges have a minimum bend diameter of 381mm (15 THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 18 INCHES
’ i h ) OF THE ENCLOSURE. P/N 551474-X Rev C
inches).
6. Flamepaths not for repair. Fig. 23: Explosion proof, FM label, Modbus or DDA, Housing Option D, E

7.The applicable temperature class, process temperature range and
ambient temperature range of the equipment is as follows;

T3 with Process Temperature Range of -40°C to 150°C P,? Level Plu®Transmitter

* T4 with Process Temperature Range of -40°C to 135°C LS FT6usD242X %

« T5 with Process Temperature Range of -40°C to 100°C sl v G 2513 HPOLED

 T6 with Process Temperature Range of -40°C to 85°C
¢ Ambient Temperature Range -40°C < Ta< 71°C O O
8. When mounting on a MLG (magnetic level gauge) make sure the MM LL LAO s
. . v . Ta = -40°CT0 +71°C; IP 65 MAX. PRESSURE 435 PSI (FLEX SENSOR)
electronic head and pressure barrier have a minimum spacing of eyt =2y (12
H H H WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
5 mches. See Installatlon Manual fOl’ dEtall' PRESENT. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm OF

9 When EPL Ga or Da iS required par’[S Of the equipment Containing THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 18 INCHES

U . o OF THE ENCLOSURE. P/N 551495-X Rev C

light metals (Aluminum or Titanium) shall be protected from

impact so that impact or friction sparks cannot occur, taking into Fig. 24: Explosion proof, FM label, HART®, Housing Option G, H, or L
account rare malfunction. Measures to prevent impact or friction

sparks when using the equipment containing light metals include P,? Level Plu®Transmitter
but are not limited to: LS FI6UsD242X %
. Mounting the probe Vertica”y 3001 Sheldon Drive, Cary, N.C. 27513 APPROVED
* No mechanical agitation shall be used
* Use of stilling wells to mitigate effect of agitation. O O
* Limit rate of change of level to values such that friction sparks EAPOSONFIOUFFOK L1 D168 MCO 613 ISTAL I # 65155361597

WS ACCOTCRS "R PESURE 45 P L2 SES08)

cannot occur HPULZ28) (1204 o
WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
PRESENT. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm OF
THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 18 INCHES
OF THE ENCLOSURE. P/N 551495-X Rev C

Fig. 25: Explosion proof, FM label, HART®, Housing Option D, E
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13.3.2.3 Installation Drawing

8 L

1 | 6 L

S ¢V

AGENCY CONTROLLED DRAWING

24vDC
CCOMMON-

EARTH GROUND

RX/Tx+

Rx/Tx-

EARTH GROUND

NON HAZARDOUS LOCATION

(US). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

Ts
APPROVED

CONDUIT SEAL

! HAZARDOUS LOCATION

FM16US0242X

EXPLOSION PROOF

CL. I, DIV. 1, GR. ABCD T6...T3

CL. 1, DIV. 1, GR. BCD T6...T3

CL. 1, ZN. 0/1, AEx db IIB+H2 T6...T3 Ga/Gb
Ta = -40°C to +71°C ; IP65

CONDUIT SEAL

SEE NOTE 1 EARTH TERMINAL

127mm [5"

*

MINIMUM
1 ZONE 1

SEE NOTE 8
ZONE 0

NOTES:

1. ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO WHEN INSTALLING THE LEVEL
SENSOR IN HAZARDOUS ENVIRONMENTS. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN
50mm (2") OF THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 457mm

(18") OF THE ENCLOSURE.

2. DUAL-CAVITY ENCLOSURES:

CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER SIDE OF HOUSING

(NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD). SEE FIGURE 2 ON PAGE 2

3. CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381mm (15")

4. WARNING: TO PREVENT IGNITION OF FLAMMABLE OR COMBUSTIBLE ATMOSPHERES,

DISCONNECT POWER BEFORE SERVICING

5. WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE AND PROCESS PARTS, TO PREVENT
THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC SURFACE AND PROCESS PARTS SHOULD ONLY
BE CLEANED WITH A DAMP CLOTH. PAINTED SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE

AND BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE HUMIDITY <~30% RELATIVE

HUMIDITY WHERE THE PAINTED SURFACE IS RELATIVELY FREE OF SURFACE CONTAMINATION
SUCH AS DIRT, DUST OR OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE

WITH A DAMP CLOTH.

6. CABLES SHALL BE RATED > 5°C ABOVE MAXIMUM AMBIENT TEMPERATURE.

7. TO MAINTAIN THE INGRESS PROTECTION RATING OF IP65, TEFLON TAPE (3 WRAPS) OR PIPE DOPE SHALL
BE USED. REFER TO INSTALLATION INSTRUCTIONS.

8. THE EQUIPMENT CAN BE INSTALLED IN THE BOUNDARY WALL BETWEEN A ZONE 0 AREA AND THE

LESS HAZARDOUS AREA, ZONE 1. IN THIS CONFIGURATION, THE PROCESS CONNECTION IS INSTALLED

IN A ZONE 0 AREA, WHILE THE TRANSMITTER HOUSING IS INSTALLED IN A ZONE 1 AREA.

9. THE APPLICABLE TEMPERATURE CLASS OF THE EQUIPMENT, AMBIENT TEMPERATURE RANGE,

AND MAXIMUM PROCESS TEMPERATURE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C to +150°C

T4 WITH PROCESS TEMPERATURE RANGE OF -40°C to +135°C

T5 WITH PROCESS TEMPERATURE RANGE OF -40°C to +100°C

T6 WITH PROCESS TEMPERATURE RANGE OF -40°C to +85°C

AMBIENT TEMPERATURE RANGE -40°C<Ta<+71°C

10. WHEN MOUNTING ON A MAGNETIC LEVEL GAUGE MAKE SURE THE ELECTRONIC HEAD AND PRESSURE

BARRIER HAVE A MINIMUM SPACING OF 5 INCHES. SEE INSTALLATION MANUAL FOR DETAIL

11. FLAMEPATHS ARE NOT FOR REPAIR

12. WHEN EPL Ga IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT METALS (ALUMINUM OR TITANIUM)
SHALL BE PROTECTED FROM IMPACT SO THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO
ACCOUNT RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS WHEN USING THE
EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE NOT LIMITED TO:

= MOUNTING THE PROBE VERTICALLY

= NO MECHANICAL AGITATION SHALL BE USED

= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.

= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS CANNOT OCCUR

#+4NO REVISIONS SHALL BE MADE WITHOUT THE NOTIFICATION TO APPROVAL AGENCY(S).***

ACP)T

NST DWG, LP XP US DIGITAL

Fig. 26: Explosion proof, FM Installation Drawing, Modbus and DDA, Page 1
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| 2 L 1

FIGURE 1
FRONT VIEW SINGLE CAVITY HOUSING

SOME COMPONENTS HIDDEN

DETALL B
SCALE 160 1

DETAIL A
SCALE3:1

NOTES:
1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM
WARNING:

FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm (2") OF THE ENCLOSURE.
FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 457mm (18") OF THE ENCLOSURE.

DUAL CAVITY HOUSING FIGURE 2

SOME COMPONENTS HIDDEN

DUAL CAVITY HOUSING

DETAIL D
SCALE 160 1

[ACP) INST DWG, LP XP US DIGITAL

8 7 6 5 NT

Fig. 27: Explosion proof, FM Installation Drawing, Modbus and DDA, Page 2
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] | 7

1 6 1

s 4

AGENCY CONTROLLED DRAWING (US). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

LOOP 1+

LOOP 1-

EARTH GROUND

LOOP 2+

LOOP 2-

EARTH GROUND

NON HAZARDOUS LOCATION

s
APPROVED

CONDUIT SEAL

FM16US0242X

EXPLOSION PROOF

CL.I, DIV. 1, GR. ABCD T6...T3

CL.I, DIV. 1, GR. BCD T6...T3

CL. 1, ZN. 0/1, AEx db 1IB+H2 T6...T3 Ga/Gb
Ta = -40°C to +71°C ; IP65

| CONDUIT SEAL

HAZARDOUS LOCATION

SEE NOTE 1 EARTH TERMINAL

H

127mm [5"]

J

MINIMUM

| ZONE 1
SEE NOTE 8

ZONE 0

NOTES:

1. ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO WHEN INSTALLING THE LEVEL
SENSOR IN HAZARDOUS ENVIRONMENTS. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN
50mm (2") OF THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 457mm
(18") OF THE ENCLOSURE.

2. DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER SIDE OF HOUSING
(NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD). SEE FIGURE 2 ON PAGE 2

3. CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381mm (15")

4. WARNING: TO PREVENT IGNITION OF FLAMMABLE OR COMBUSTIBLE ATMOSPHERES,
DISCONNECT POWER BEFORE SERVICING

5. WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE AND PROCESS PARTS, TO PREVENT
THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC SURFACE AND PROCESS PARTS SHOULD ONLY
BE CLEANED WITH A DAMP CLOTH. PAINTED SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE
AND BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE HUMIDITY <~30% RELATIVE
HUMIDITY WHERE THE PAINTED SURFACE IS RELATIVELY FREE OF SURFACE CONTAMINATION
SUCH AS DIRT, DUST OR OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE
WITH A DAMP CLOTH.

6. CABLES SHALL BE RATED > 5°C ABOVE MAXIMUM AMBIENT TEMPERATURE.

7. TO MAINTAIN THE INGRESS PROTECTION RATING OF P65, TEFLON TAPE (3 WRAPS) OR PIPE DOPE SHALL
BE USED. REFER TO INSTALLATION INSTRUCTIONS

8. THE EQUIPMENT CAN BE INSTALLED IN THE BOUNDARY WALL BETWEEN A ZONE 0 AREA AND THE
LESS HAZARDOUS AREA, ZONE 1. IN THIS CONFIGURATION, THE PROCESS CONNECTION IS INSTALLED
IN A ZONE 0 AREA, WHILE THE TRANSMITTER HOUSING IS INSTALLED IN A ZONE 1 AREA.

9. THE APPLICABLE TEMPERATURE CLASS OF THE EQUIPMENT, AMBIENT TEMPERATURE RANGE,
AND MAXIMUM PROCESS TEMPERATURE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C to +150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C to +135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C to +100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C to +85°C
AMBIENT TEMPERATURE RANGE -40°C<Ta<+71°C

10. WHEN MOUNTING ON A MAGNETIC LEVEL GAUGE MAKE SURE THE ELECTRONIC HEAD AND PRESSURE
BARRIER HAVE A MINIMUM SPACING OF 5 INCHES. SEE INSTALLATION MANUAL FOR DETAIL

11. FLAMEPATHS ARE NOT FOR REPAIR

12. WHEN EPL Ga IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT METALS (ALUMINUM OR TITANIUM)
SHALL BE PROTECTED FROM IMPACT SO THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO
ACCOUNT RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS WHEN USING THE
EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE NOT LIMITED TO:
= MOUNTING THE PROBE VERTICALLY
= NO MECHANICAL AGITATION SHALL BE USED
= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.
= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS CANNOT OCCUR

*++*NO REVISIONS SHALL BE MADE WITHOUT THE NOTIFICATION TO APPROVAL AGENCY(S).***
gt o coeay e (e R E I RS

G

WACHNNG NOTES ww T e
: miinSie.

Fig. 28: Explosion proof, FM Installation Drawing, HART®, Page 1
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8 7 6 5 ¢w

4 3 L

FIGURE 1

FRONT VIEW SINGLE CAVITY HOUSING

SOME COMPONENTS HIDDEN

DETALL B
SCALE 160 1

DETAIL A
SCALE3:1

©  |I]voop 1+
®  |/ooe -
©  |II]woor 2+
0O Moo

NOTES:
1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM
WARNING:

FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm (2") OF THE ENCLOSURE.
FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 457mm (18") OF THE ENCLOSURE.

DUAL CAVITY HOUSING
SOME COMPONENTS HIDDEN

FIGURE 2
DUAL CAVITY HOUSING

DETAIL D
SCALE 160 1

[ACP) INST DWG, LP XP US ANALOG

8 7 6 5 NT

Fig. 29: Explosion proof, FM Installation Drawing, HART®, Page 2
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Level Plus® CHAMBERED
Operation Manual

13.4 FMC
13.4.1 FMC IS
13.4.1.1 Specific conditions of safe use

1.When EPL Ga or Da is required, parts of the equipment containing
light metals (Aluminum or Titanium) shall be protected from
impact so that impact or friction sparks cannot occur, taking into
account rare malfunction. Measures to prevent impact or friction
sparks when using the equipment containing light metals include
but are not limited to:
* Mounting the probe vertically
* No mechanical agitation shall be used
* Use of stilling wells to mitigate effect of agitation.
* Limit rate of change of level to values such that friction sparks

cannot occur

2.The maximum permitted ambient temperature of the Level Plus
Digital/Analog Level Transmitter is 71 °C. To avoid the effects of
process temperature and other thermal effects care shall be taken
to ensure the surrounding ambient and the ambient inside the
transmitter housing does not exceed 71°C

3.Warning: The equipment contains non-metallic enclosure and
process parts. To prevent the risk of electrostatic sparking, the
non-metallic surface should only be cleaned with a damp cloth.
Painted surface of the equipment may store electrostatic charge
and become a source of ignition in applications with a low relative
humidity <~30% relative humidity where the painted surface is
relatively free of surface contamination such as dirt, dust or oil.
Cleaning of the painted surface should only be done with a damp
cloth.

4.The applicable temperature class, process temperature range and
ambient temperature range of the equipment is as follows;
« T3 with Process Temperature Range of -40°C to 150°C
* T4 with Process Temperature Range of -40°C to 135°C
« T5 with Process Temperature Range of -40°C to 100°C
« T6 with Process Temperature Range of -40°C to 85°C
* Ambient Temperature Range -40°C < Ta < 71°C
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13.4.1.2 Labels

Level Plus® CHAMBERED
Operation Manual

Level Plus’ Transmitter

™
3

Temposonics, LLC
3001 Sheldon Dr.
Cary, NC 27513

Model No:
mdéle No:

Serial No:
Numéro de série:

Date :

@ FM18CA0122X
ZPPROVED INTRINSICALLY SAFE
CL. |, Div. 1, GR. ABCD

CL. |, Zone 0, Ex ia lIC T4 Ga
Ta =-50°C to +71°C ; IP65

when connected in accordance with FM approved
installation drawing # 651543-2

lorsqu'il est connecté en conformité avec FM approuvé
le plan d'installation # 651543-2

WARNING: REFER TO INSTALLATION DRAWING FOR CAUTION/WARNINGS
AVERTISSEMENT : se référer au schéma d'installation a la prudence / AVERTISSEMENTS

P/N 551629-2 REV E

Level Plus’ Transmitter

)
S

Temposonics, LLC
3001 Sheldon Dr.
Cary, NC 27513

Model No:
glodéle No:

Serial No:
Numéro de série:

Date :

FM18CA0122X

CAPPRO\/ED INTRINSICALLY SAFE
CL. I, Div. 1, GR. ABCD
CL. 1, Zone 0, Exia lIC T4 Ga
Ta=-50°C to +71°C ; IP65

when connected in accordance with FM approved
installation drawing # 651544-2

lorsqu'il est connecté en conformité avec FM approuvé
le plan d'installation # 651544-2

WARNING: REFER TO INSTALLATION DRAWING FOR CAUTION/WARNINGS
AVERTISSEMENT : se référer au schéma d'installation & la prudence / AVERTISSEMENTS

P/N 551641-2 REV E

Fig. 30: Intrinsically Safe FMC label, Modbus and DDA, NEMA Housing

Fig. 31: Intrinsically Safe FMC label, HART®, NEMA Housing

Lo Level Plus Transmitter ¢
w FM18CA0122X 2
APPROVED

Temposonics, LLC
3001 Sheldon Drive, Cary, N.C. 27513

2 LPXXXXXXX XXX XXX XXX XXXX
B XXXXXXXXX XX-XX

REFER TO INSTALLATION DWG #651543-2/651594-2 FOR CAUTION/WARNINGS
WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY

Avertissement : Se référer au document DWG # 651543-2/651594-2 précautions d'installations
ATTENTION : La de la sécurité é

INTRINSICALLY SAFE: CL. I, Div. 1, GR. ABCD, CL. | Zone 0, Ex a IIC T4 Ga
Ta =-50°C TO {71°C ; IP65 P/N 551702-X Rfv 4

® L)

Fig. 32: Intrinsically Safe FMC label, Modbus and DDA, Single and Dual Cavity Housing

o Level Plus Transmitter ¢
w FM18CA0122X 2
APPROVED

Temposonics, LLC
3001 Sheldon Drive, Cary, N.C. 27513

LPXXXXXX XXX XXX XXX XXXXX
O B XXXXXXXXX XX-XX

— REFER TO INSTALLATION DWG #651544-2/651596-2 FOR CAUTION/WARNINGS
WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY

Avertissement : Se référer au document DWG # 651544-2/651596-2 précautions d'installations
ATTENTION : La de la sécurité é

INTRINSICALLY SAFE: CL. I, Div. 1, GR. ABCD, CL. | Zone 0, Ex ia IIC T4 Ga

Ta=-50°C TO +71°C ; IP65 P/N 551704-X Rfv 4
N

LY w
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Fig. 33: Intrinsically Safe FMC label, HART®, Single and Dual Cavity Housing
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AGENCY CONTROLLED DRAWING (CANADA). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL
AGENCE DESSIN controlée ( CANADA ) . AUCUN CHANGEMENT sans I'accord préalable AGENCE APPROBATION

INTRINSICALLY SAFE (INTRINSEQUEMENT SUR)

FMISCADLZ2X ( Q ) NOTES: (FOR NOTES IN FRENCH SEE PAGE 3, NOTES POUR VOIR EN FRANGAIS PAGE 3)
D CL. 1, DIV. 1, GR. ABCD o
APPROVED CL. I Zone 0, Ex ia IIC T4 Ga 1.ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO 11.FOR INSTALLATION WITHIN CANADA SEE, CANADIAN ELECTRICAL CODE,

Ta = -50 to 71°C : P65 WHEN INSTALLING THE LEVEL SENSOR IN HAZARDOUS ENVIRONMENTS. CSANo. C22.1

SEAL ALL CONDUITS WITHIN 457 MM(18").
! 12.THE MAXIMUM PERMITTED AMBIENT TEMPERATURE OF THE LEVEL PLUS

2.LOOP CABLE MUST BE 24 AWG TO 14 AWG (.511MM? TO 1.6MM?)

DIGITAL/ANALOG LEVEL TRANSMITTER IS 71 °C. TO AVOID THE EFFECTS OF

SHIELDED TWISTED PAIR CABLE WITH SHIELD. CABLE CAPACITANCE PROCESS TEMPERATURE AND OTHER THERMAL EFFECTS CARE SHALL BE
SAFETY BARRIER | MUST BE LESS THAN 30 pF PER FOOT (98 pF PER M). CABLE SHIELD TAKEN TO ENSURE THE SURROUNDING AMBIENT AND THE AMBIENT INSIDE
24v00) IS CONNECTED TO SYSTEM GROUND IN NON-HAZARDOUS AREA. SEE THE TRANSMITTER HOUSING DOES NOT EXCEED 71°C
Barridre de sécurité | INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION
13.CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381MM(15"
| 3.THE RESISTANCE BETWEEN EARTH GROUND AND THE INTRINSICALLY
SAFE GROUND MUST BE LESS THAN 1 OHM. 14. WHEN EPL GA IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT
| METALS (ALUMINUM OR TITANIUM) SHALL BE PROTECTED FROM IMPACT SO
4.THE TRANSDUCER FRAME SHALL BE GROUNDED TO EARTH GROUND THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO ACCOUNT
counion > | DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED. RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS
el WHEN USING THE EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE
f < | 5. CONTROL EQUIPMENT CONNECTED TO ASSOCIATED APPARATUS MUST NOT LIMITED TO:
—= NOT USE OR GENERATE MORE THAN 250 VRMS OR VDC = MOUNTING THE PROBE VERTICALLY
EARTH GROUND | = NO MECHANICAL AGITATION SHALL BE USED
(SEE NOTE 4) 6.ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING = USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.
. | MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT. = LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS
CANNOT OCCUR
(Voir note 4) | 7.0NLY USE CEC APPROVED BARRIERS. q
15.WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY.
| 8.ENTITY PARAMETERS:
16.WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE PARTS,
| SUPPLY: TO PREVENT THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC
Ui = 28VDC SURFACE SHOULD ONLY BE CLEANED WITH A DAMP CLOTH. PAINTED
7 =100MA SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE AND
SAFETY BARRIER ) Ci=0pF BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE
RT>——] o Li=0pH HUMIDITY <~30% RELATIVE HUMIDITY WHERE THE PAINTED SURFACE IS
Barriere de sécurite Pi=07W Pi= 0.0215 W RELATIVELY FREE OF SURFACE CONTAMINATION SUCH AS DIRT, DUST OR
I OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE WITH A
9.THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE DAMP CLOTH. S|
L APPARATUS WITH ASSOCIATED APPARATUS WHEN THE FOLLOWING IS TRUE:
| 17.THE APPLICABLE TEMPERATURE CLASS, PROCESS TEMPERATURE RANGE
Vmax OR Ui 2 Voc, VT OR Uo; AND AMBIENT TEMPERATURE RANGE OF THE EQUIPMENT IS AS FOLLOWS;
| Imax OR i > Isc, It OR lo; T3 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 150°C
Pmax OR Pi 2 Po; T4 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 135°C
| Ca> Ci+ Ccable; T5 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 100°C
SAFETY BARRIER La=Li+Lcable. T6 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 85°C
RNTx > : AMBIENT TEMPERATURE RANGE -40°C < TA < 71°C
Barriere de sécurite 10.DUAL-CAVITY ENCLOSURES:
| CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER
SIDE OF HOUSING (NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD). o
|
GROUND T
EARTH GROUND 7
(SEE NOTE 4)
TERRE 7

( Voir note 4 ) |

NON HAZARDOUS LOCATION HAZARDOUS LOCATION

NON ZONE DANGEREUSE | ZONE DANGEREUSE

BORNE DE TERRE

AGENCY CONTROL ST
“INTERNAL USE ONL

RS I3

MACHINNG NOTES

Level Plus® CHAMBERED
13.4.1.3 Installation Drawing

Operation Manual
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Fig. 34: Intrinsically Safe FMC installation drawing, Modbus and DDA, Page 1



Level Plus® CHAMBERED

Operation Manual
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4 3 |

1

SINGLE CAVITY HOUSING NEMA HOUSING FIGURE 1
SOME COMPONENTS HIDDEN TOP ViEW SINGLE CAVITY & NEMA HOUSING

SOME COMPONENTS HIDDEN

(Seule cavité & NEMA LOGEMENT)

DETAL B
SCALE 1.60: 1

DETALL A
SCALE3: 1

DETALL C
SCALE2:1

NOTES:

1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM
Le client doit relier la masse LUG a I'extérieur pour le systéme au sol SECURITE DE TERRE

WARNING:
CONDUIT SEALS REQUIRED WITHIN 457 MM (18") OF HOUSING.
Etanchéité des conduits requis dans les 457 mm ( 18 " ) DU LOGEMENT

DUAL CAVITY HOUSING
SOME COMPONENTS HIDDEN

WIRING CHART (FOR NEMA GAUGE)

[ WIRECOLOR | SIGNAL |

TABLE

FIGURE 2

DUAL CAVITY HOUSING
(Cavité double LOGEMENT)

DETAL D
SCALE 1.60: 1

= TACP]

PINZ SIGNAL

TNST DWG, LP 15 CA DIGITAL

8 T 7 T 6 B NT

Fig. 35: Intrinsically Safe FMC installation drawing, Modbus and DDA, Page 2
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Level Plus® CHAMBERED

Operation Manual

NOTES:
1. La réglementation doit étre respectée suivant les codes locaux et nationaux

LORS D'INSTALLATION DU CAPTEUR DE NIVEAU DANS DES ENVIRONNEMENTS DANGEREUX.
Sceller tous les conduits & moins de 457 mm (18").

Etre inférieure a 30 pF PAR PIED (98 pF PAR M). Le blindage du cable est raccordé
Ala terre EN ZONE NON DANGEREUSE. VOIR manuel d'installation
INFORMATIONS de cable supplémentaire.

3. La résistance entre la TERRE ET la zone INTRINSEQUE
Doit étre inférieure a 1 ohm.

4. Le boltier du capteur doit étre relié & la TERRE directement ou par
L'équipement sur lequel il est monté.

5. Equipement de commande r

4 l'appareil associé ne doit pas utiliser ou générer plus de 250 VRMS OU VDC

6 Le plan d'installation associé du fabricant de I'appareil doit tre suivi lors de linstallation de cet équipement
7. UTILISER UNIQUEMENT DES BARRIERES APPROUVEES CEC.

8. PARAMETRES :
SUPPLY: Rx/Tx-

Pi=0.7W Pi=0.0215W Pi=0.0215 W

9. Le concept de I'entité permet linterconnexion de I'appareil de sécurité intrinséque avec un appareil associé lorsque la suivante est vraie
Vmax or Ui > Voc, Vt or Uo;
> Isc, It or lo;

La > Li+ Lcable.

10. ENCEINTES 4 cavité double : Les raccordements clients, seront effectués au bornier d'alimentation sur le cté du LOGEMENT boitier (pas au bornier
carte d'interconnexion)

11. Pour une INSTALLATION AU CANADA, suivre LE CODE CANADIEN DE L'ELECTRICITE,
CSANo C22.1.

12. La TEMPERATURE AMBIANTE maximum autorisé pour le capteur LEVEL PLUS version DIGITAL ou ANALOGIQUE est de 71 C. Pour éviter les effets
de Ia température sur le processus des protections thermiques doivent étre prises pour assurer la température ambiante environnante et ainsi qu' lintérieur
du boitier du capteur la température ne doit pas dépasser 71 C°

13. ATTENTION : Le flexible du capteur a un rayon minimum de courbure de 381 mm (15 ")

14. Lorsqu'un EPL Ga est requis, les piéces de 'équipement contenant des métaux légers (aluminium ou titane) doivent étre protégées contre les chocs afin
que les étincelles d'impact ou de friction ne puissent pas se produire, en tenant compte des rares dysfonctionnements. Les mesures pour viter les étincelles
dimpact ou de friction lors de lutilisation de 'équipement contenant des métaux légers comprennent, mais sans s'y limiter:

- Montage vertical de la sonde

- Aucune agitation mécanique ne doit étre utilisée

- Utilisation de puits d'immobilisation pour atténuer Ieffet de I'agitation.

- Limitez le taux de changement de niveau & des valeurs telles que les étincelles de friction ne peuvent pas se produire

15. ATTENTION : La tion de peut la sécurité

16,AVERTISSEMENT: LEQUIPEMENT CONTIENT DES PIECES DE COFFRET NON METALLIQUES POUR PREVENIR LES RISQUES
DETINCELLEMENT ELECTROSTATIQUE. LA SURFACE NON METALLIQUE NE DOIT ETRE NETTOYEE QUE AVEC UN CHIFFON HUMIDE. La surface
peinte de 'équipement peut stocker une charge électrostatique et devenir une source d'inflammation dans les applications avec une humidité relative faible
<~ 30% d'humidité relative ol a surface peinte est relativement exempte de contamination de surface telle que Ia saleté, la poussiére ou Iuile. Le nettoyage

de la surface peinte ne doit étre effectué qu'avec un chiffon humide.
17. La Classe De Température Applicable, La Plage De Températures De Procédé Et La Plage De Tempé Ambiantes De L'Equi Sont Les
Suivantes;

T3 Avec Plage De Températures De Process De -40 ° C A 150 ° C
T4 Avec Plage De Températures De Process De -40 © C A 135 ° C
T5 Avec Plage De Températures De Process De -40 © C A 100 ° C
T6 Avec Plage De Températures De Process De -40 ° CA 85 ° C
Plage De Température Ambiante -40 ° C <Ta <71° C

Released

Tie (ACP) INST DWG, LP 1S CA DIGITAL
Do

651543-2

MACHINNG NOTES

Fig. 36: Intrinsically Safe FMC installation drawing, Modbus and DDA, Page 3
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8 L 7 L 6 | 5 ¢w 4 3

AGENCY CONTROLLED DRAWING (CANADA). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL
AGENCE DESSIN controlée ( CANADA ) . AUCUN CHANGEMENT sans I'accord préalable AGENCE APPROBATION

INTRINSICALLY SAFE

FM18CA0122X
> CL.1, DIV. 1, GR. ABCD
apoRoven  CL.1Zone 0, Ex ia IIC T4 Ga
Ta = -50 to 71°C ; IP65

NON HAZARDOUS LOCATION

NON ZONE DANGEREUSE

HAZARDOUS LOCATION

NON ZONE DANGEREUSE

NOTES: (FOR NOTES IN FRENCH SEE PAGE 3, NOTES POUR VOIR EN FRANCAIS PAGE 3)

1.ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO
WHEN INSTALLING THE LEVEL SENSOR IN HAZARDOUS ENVIRONMENTS.
SEAL ALL CONDUITS WITHIN 457 MM (18").

2.LOOP CABLE MUST BE 24 AWG TO 14 AWG (.511MM? TO 1.6MM?)
SHIELDED TWISTED PAIR CABLE WITH SHIELD. CABLE CAPACITANCE
MUST BE LESS THAN 30 pF PER FOOT (98 pF PER M). CABLE SHIELD
IS CONNECTED TO SYSTEM GROUND IN NON-HAZARDOUS AREA. SEE
INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

3.THE RESISTANCE BETWEEN EARTH GROUND AND THE INTRINSICALLY
SAFE GROUND MUST BE LESS THAN 1 OHM.

4.THE TRANSDUCER FRAME SHALL BE GROUNDED TO EARTH GROUND
DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED.

5. CONTROL EQUIPMENT CONNECTED TO ASSOCIATED APPARATUS MUST
2400 LO0P 1+ NOT USE OR GENERATE MORE THAN 250 VRMS OR VDC
APPROVED
SAFETY BARRIER 6.ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING
MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT.
sécurité approuvé
LOOP VOLTAGE />\/\|ﬁ BARRIERE L00P 1 7.0NLY USE CEC APPROVED BARRIERS.
r%;or 8. APPROVED LOOP SEPARATION METHODS:
INPUT 1 *RUN LOOPS IN SEPARATE CABLES
*RUN LOOPS IN SEPARATE GROUNDED SHIELDS
EARTH GROUND 9. ENTITY PARAMETERS EACH LOOP:
(SEE NOTE 4) =28 VDG
li =120 mA
TERRE Ci = OpF
( Voir note 4 ) Li =5pH
Pi =840 mW
10.DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER
SIDE OF HOUSING (NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD).
LOOP 2+
APPROVED
SAFETY BARRIER
sécurité approuvé
BARRIERE Laop 2.
ONTROL
WeuT 2
EARTH GROUND
(SEE NOTE 4)
TERRE
( Voir note 4 )

ARTH TERMINAL-

BORNE DE TERRE

ASENCY CONTIOLIET
= -~

11.FOR INSTALLATION WITHIN CANADA SEE, CANADIAN ELECTRICAL CODE,
CSA No. C22.1

12.THE MAXIMUM PERMITTED AMBIENT TEMPERATURE OF THE LEVEL PLUS
DIGITAL/ANALOG LEVEL TRANSMITTER IS 71 °C. TO AVOID THE EFFECTS OF
PROCESS TEMPERATURE AND OTHER THERMAL EFFECTS CARE SHALL BE
TAKEN TO ENSURE THE SURROUNDING AMBIENT AND THE AMBIENT INSIDE
THE TRANSMITTER HOUSING DOES NOT EXCEED 71°C

13.CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381MM(15")

14. WHEN EPL GA IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT
METALS (ALUMINUM OR TITANIUM) SHALL BE PROTECTED FROM IMPACT SO
THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO ACCOUNT
RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS
WHEN USING THE EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE
NOT LIMITED TO:
= MOUNTING THE PROBE VERTICALLY
= NO MECHANICAL AGITATION SHALL BE USED
= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.
= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS

CANNOT OCCUR

5.WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY.

16.WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE PARTS,
TO PREVENT THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC
SURFACE SHOULD ONLY BE CLEANED WITH A DAMP CLOTH. PAINTED
SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE AND
BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE
HUMIDITY <~30% RELATIVE HUMIDITY WHERE THE PAINTED SURFACE IS
RELATIVELY FREE OF SURFACE CONTAMINATION SUCH AS DIRT, DUST OR
OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE WITH A
DAMP CLOTH.

17.THE APPLICABLE TEMPERATURE CLASS, PROCESS TEMPERATURE RANGE
AND AMBIENT TEMPERATURE RANGE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 85°C
AMBIENT TEMPERATURE RANGE -40°C < TA<71°C

SHALL BE THE

TO APPROVAL AGENCY(S).***

TACP] INST DWG, LP 1S CA ANALOG

Fig. 37: Intrinsically Safe FMC installation drawing, HART®, Page 1
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SINGLE CAVITY HOUSING NEMA HOUSING FIGURE 1 DUAL CAVITY HOUSING FIGURE 2
SOME Con e D0EN TOP VIEW SINGLE CAVITY & NEMA HOUSING SOME COMPONENTS HIDDEN DUAL CAVITY HOUSING
SOME COMPONENTS HIODEN (Seule cavité & NEMA LOGEMENT) (Cavité double LOGEMENT)

DETALL B
DETALL A SCALE 1.60: 1

SCALE3: 1

DETALL D
SCALE 1,60 1

(d  [fI-ooe 1+
(0 |[oop 2+
0O MLoop2-

DETAL C
SCALE2:1

WIRING CHART (FOR NEMA GAUGE)

NOTES:

1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM

1381

Le client doit relier la masse LUG & I'extérieur pour le systéme au sol SECURITE DE TERRE ,zw,a DWG, LPIS CA ANALOG

PIN %

WARNING:

MACHINNG NOTES

CONDUIT SEALS REQUIRED WITHIN 457 MM (18") OF HOUSING.

Etanchéité des conduits requis dans les 457 mm ( 18 " ) DU LOGEMENT
EARTH GROUND

Level Plus® CHAMBERED

Operation Manual

g T 7 T B 5 Av B 3 ¢ ST

Fig. 38: Intrinsically Safe FMC installation drawing, HART®, Page 2
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NOTES:

1. La réglementation doit étre respectée suivant les codes locaux et nationaux

LORS D'INSTALLATION DU CAPTEUR DE NIVEAU DANS DES ENVIRONNEMENTS DANGEREUX.
Sceller tous les conduits & moins de 457 mm (18 " ).

2. Boucle de cable doit étre de 24 AWG a 14 AWG (.511MM2 a 1.6MM2)
Paire Torsadée Blindée avec le bouclier. La capacité du cable devra
ieure a 30 pF PAR PIED (98 pF PAR M). Le blindage du cable est raccordé

Etre inf
A la terre EN ZONE NON DANGEREUSE. VOIR manuel d'installation
INFORMATIONS de cable supplémentaire.

3. La résistance entre la TERRE ET la zone INTRINSEQUE
Doit étre inférieure a 1 ohm.

4. Le boitier du capteur doit étre relié a la TERRE directement ou par
L'équipement sur lequel il est monté.

5. Equipement de commande re

a l'appareil associé ne doit pas utiliser ou générer plus de 250 VRMS OU VDC
6 Le plan d'installation associé du fabricant de I'appareil doit &tre suivi lors de l'installation de cet équipement

7. UTILISER UNIQUEMENT DES BARRIERES APPROUVEES CEC

8. approuvent les méthodes de séparation Loop:

*BOUCLES RUN dans des cables séparés
*BOUCLES RUN Shields terre séparés

9. Paramétres d'entité chaque boucle:
Ui =28 VDC

Pi =840 mW

10. ENCEINTES a cavité double : Les raccordements clients, seront effectués au bornier d'alimentation sur le coté du
LOGEMENT boitier (pas au bornier carte d'interconnexion)

11. Pour une INSTALLATION AU CANADA, suivre LE CODE CANADIEN DE L'ELECTRICITE,
CSA No C22.1.

12. La TEMPERATURE AMBIANTE maximum autorisé pour le capteur LEVEL PLUS version DIGITAL ou
ANALOGIQUE est de 71 C°. Pour éviter les effets de la température sur le processus des protections thermiques
doivent étre prises pour assurer la température ambiante environnante et ainsi qu'a l'intérieur du boitier du capteur la
température ne doit pas dépasser 71 C°

13. ATTENTION : Le flexible du capteur a un rayon minimum de courbure de 381mm (15 ")

14. ATTENTION : Le boitier de I'appareil contient de I'aluminium et est considéré
CONSTITUER UN RISQUE potentiel de générer des étincelles en cas de choc ou de frottement. VEUILLEZ EN TENIR
COMPTE LORS DE L'INSTALLATION ET UTILISATION POUR EVITER choc ou frottement

15. ATTENTION : La substitution de composants peut compromettre la sécurité intrinséque.

5. ATTENTION: Pour éviter l'inflammation d'atmosphéres inflammables ou combustibles,
DEBRANCHEZ L'ALIMENTATION AVANT D'INTERVENIR

17. ATTENTION : I'équipement contient DES PIECES NON METALLIQUE, POUR EVITER
LE RISQUE ELECTROSTATIQUE, étincelles. La surface non métallique doit SEULEMENT Etre nettoyée avec un
chiffon humid

Rleased

651544-2

CP) INST DWG, LP IS CA ANALOG

GHINING NOTES

g%

Fig. 39: Intrinsically Safe FMC installation drawing, HART®, Page 3
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13.4.2 FMC XP
13.4.2.1 Specific Conditions of Safe Use

1.Warning: The equipment contains non-metallic enclosure and
process parts. To prevent the risk of electrostatic sparking, the
non-metallic surface should only be cleaned with a damp cloth.
Painted surface of the equipment may store electrostatic charge
and become a source of ignition in applications with a low relative
humidity <~30% relative humidity where the painted surface is
relatively free of surface contamination such as dirt, dust or oil.
Cleaning of the painted surface should only be done with a damp
cloth.

2.Cables shall be rated > 5°C above maximum ambient
temperature.

3.To maintain the ingress protection rating of IP65, Teflon tape
(3 wraps) or pipe dope shall be used. Refer to Installation
Instructions.

4.The equipment can be installed in the boundary wall between
an EPL Ga area and the less hazardous area, EPL Gb. In this
configuration, the process connection is installed in EPL Ga, while
the transmitter housing is installed in EPL Gb. Refer to installation
instructions.

5. Flexible gauges have a minimum bend diameter of 381mm
(15 inches).

6. Flamepaths not for repair.

7.The applicable temperature class, process temperature range and
ambient temperature range of the equipment is as follows;
« T3 with Process Temperature Range of -40°C to 150°C
* T4 with Process Temperature Range of -40°C to 135°C
« T5 with Process Temperature Range of -40°C to 100°C
« T6 with Process Temperature Range of -40°C to 85°C
* Ambient Temperature Range -40°C < Ta < 71°C

8.When mounting on a MLG (magnetic level gauge) make sure the
electronic head and pressure barrier have a minimum spacing of
5 inches. See Installation Manual for detail.

9.When EPL Ga or Da is required, parts of the equipment containing
light metals (Aluminum or Titanium) shall be protected from
impact so that impact or friction sparks cannot occur, taking into
account rare malfunction. Measures to prevent impact or friction
sparks when using the equipment containing light metals include
but are not limited to:
* Mounting the probe vertically
* No mechanical agitation shall be used
* Use of stilling wells to mitigate effect of agitation.
* Limit rate of change of level to values such that friction sparks

cannot occur

1401

13.4.2.2 Labels

Lovel Plus®Trunssr5|xmer 7

Temghsonics, LLC
3001 Bheldon Drive, Cary, N.C. 27513 APPROVED|

INSTALL PER # 651552-2/651595-2

MAX. PRESSURE 1000 PSI RIGID SENSOR)

MAX. PRESSURE 435 PSI (FLEX SENSOR)
U= 28 (120mA)max

INP

OUTPYT: RS485
EXPLOSIONPROOF CL.1,DIV. 1, 6R. BCD T6..T3
Ex db 11B+H2T6...T3 Ga/6h
Ta=-40°Cto +71°C; IP 65

WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
PRESENT. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm OF
THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 18 INCHES
OF THE ENCLOSURE ATTENTION : NE PAS OUVRIR UNE ATMOSPHERE EXPLOSIVE PRESENT.
POUR INSTALLATIONS DE ZONE, UN SORTIE EST INSTALLE DANS LES 50 mm DE L'ENCEINTE.
POUR INSTALLATIONS DE DIVISION, ALE SORTIE EST INSTALLE DANS LES 18 POUCES DE L' EN(EIHTE

4\

Fig. 40: Explosion proof, FMC label, Modbus or DDA Housing Option G, H, or L

I.evel PlusTransmitter 7
FM16CA0T30X

C
Temgpsonics, LLC
3001 Sheldon Drive, Cary, N.C. 27513 APPROVED|

INSTALL PER # 651552-2/651595-2
MAX. PRESSURE 1000 PSI (RIGID SENSOR)
MAX. PRESSURE 435 PSI (FLEX SENSOR)
INPUT: 28V (120mA)max

OUTPT: RS485
EXPLOSIONPROOF (L. 1,DIV.1, 6R. BCD T6..T3
Ex db 118-+H2 T6...T3 Ga/6b
Ta=-40°Cto +71°C; IP 65

WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
PRESENT. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm OF
THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 18 INCHES
OF THE ENCLOSURE ATTENTION : NE PAS OUVRIR UNE ATMOSPHERE EXPLOSIVE PRESENT.
POUR INSTALLATIONS DE ZONE, UN SORTIE EST INSTALLE DANS LES 50 mm DE L'ENCEINTE.
POUR INSTALLATIONS DE DIVISION, ALE SORTIE EST INSTALLE DANS LES 18 POUCES DE L'ENCEINTE

551706-X Rev C

@\

Fig. 41: Explosion proof, FMC label, Modbus or DDA, Housing Option D, E

N

I.evel PlusTransmitter
FM16CA0T30X

C
Temghsonics, LLC
3001 Sheldon Drive, Cary, N.C. 27513 APPROVED|

INSTALL PER # 651552-2/651595-2
MAX. PRESSURE 1000 PSI (RIGID SENSOR)
MAX. PRESSURE 435 PSI (FLEX SENSOR)
INPUT: 28V (120mA)max

OUTPT: RS485
EXPLOSIONPROOF (L. 1,DIV.1, 6R. BCD T6..T3
Ex db 118-+H2 T6...T3 Ga/6b
Ta=-40°Cto +71°C; IP 65

WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
PRESENT. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm OF
THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 18 INCHES
OF THE ENCLOSURE ATTENTION : NE PAS OUVRIR UNE ATMOSPHERE EXPLOSIVE PRESENT.
POUR INSTALLATIONS DE ZONE, UN SORTIE EST INSTALLE DANS LES 50 mm DE L'ENCEINTE.
POUR INSTALLATIONS DE DIVISION, ALE SORTIE EST INSTALLE DANS LES 18 POUCES DE L'ENCEINTE

551706-X Rev C

@\

Fig. 42: Explosion proof, FMC label, HART®, Housing Option G, H, or L

Level PluTransmitter 7
FMI6CAOT30X

Tempsonics, LLC
3001 Sheldon Drive, Cary, N.C. 27513 APPROVED|

INSTALL PER # 651553-2/651597-2
MAX.[PRESSURE 1000 PS| (RIGID SENSOR)
MAX. PRESSURE 435 PS (FLEX SENSOR)
INPUT 28V (120mA)max

OUTRYT: 4-20mA
EXPLOSIONPROOF (L. 1, DIV. 1, GR. BCD T6..T3
Ex db 11B-+H2 T6..T3 6o/Gh
Ta=-40°C1o +71°C; 1P 65

WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
PRESENT. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm OF

YTHE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 18 INCHES
OF THE ENCLOSURE ATTENTION : NE PAS OUVRIR UNE ATMOSPHERE EXPLOSIVE PRESENT.

POUR INSTALLATIONS DE ZONE, UN SORTIE EST INSTALLE DANS LES 50 mm DE L'ENCEINTE.

POUR INSTALLATIONS DE DIVISION, ALE SORTIE EST INSTALLE DANS LES 18 POUCES DE L EN(EIHTE

@\

Fig. 43: Explosion proof, FMC label, HART®, Housing Option D, E
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13.4.2.3 Installation drawing
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AGENCY CONTROLLED DRAWING (CANADA). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL
AGENCE DESSIN controlée ( CANADA ) . AUCUN CHANGEMENT sans l'accord préalable AGENCE APPROBATION

24 VDG

CCOMMON-

EARTH GROUND

Rx/Tx+

Rx/Tx-

EARTH GROUND

NON HAZARDOUS LOCATION

NON ZONE DANGEREUSE

@ FM16CA0130X
N EXPLOSION PROOF
APPROVED CL. I, DIV. 1, GR. BCD T6...T3

Ex db IIB+H2 T6...T3 Ga/Gb
Ta = -40°C to +71°C ; IP65

7 CONDUIT SEAL
| JOINT DE CONDUIT

| CONDUIT SEAL
JOINT DE CONDUIT

| SEE NOTE 1

VO NOTE 1 EARTH TERMINAL

BORNE DE TERRE

o
T
2 e

HAZARDOUS LOCATION

! ZONE DANGEREUSE

a

127mm [5"] MINIMUM
k 1 EPLGb

SEE NOTE 8

VOIR NOTE 8

EPL Ga

NOTES (NOTES POUR VOIR EN FRANCAIS PAGE 3):

1. ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO WHEN INSTALLING THE LEVEL
SENSOR IN HAZARDOUS ENVIRONMENTS. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN
50mm (2") OF THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 457mm
(18") OF THE ENCLOSURE.

2. DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER SIDE OF HOUSING
(NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD). SEE FIGURE 2 ON PAGE 2

3. CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381mm (15")

4. WARNING: TO PREVENT IGNITION OF FLAMMABLE OR COMBUSTIBLE ATMOSPHERES,
DISCONNECT POWER BEFORE SERVICING

5. WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE AND PROCESS PARTS, TO PREVENT
THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC SURFACE AND PROCESS PARTS SHOULD ONLY
BE CLEANED WITH A DAMP CLOTH. PAINTED SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE
AND BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE HUMIDITY <~30% RELATIVE
HUMIDITY WHERE THE PAINTED SURFACE IS RELATIVELY FREE OF SURFACE CONTAMINATION
SUCH AS DIRT, DUST OR OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE
WITH A DAMP CLOTH.

6. CABLES SHALL BE RATED > 5°C ABOVE MAXIMUM AMBIENT TEMPERATURE.

7. TO MAINTAIN THE INGRESS PROTECTION RATING OF IP65, TEFLON TAPE (3 WRAPS) OR PIPE DOPE SHALL
BE USED. REFER TO INSTALLATION INSTRUCTIONS.

8. THE EQUIPMENT CAN BE INSTALLED IN THE BOUNDARY WALL BETWEEN A ZONE 0 AREA AND THE
LESS HAZARDOUS AREA, ZONE 1. IN THIS CONFIGURATION, THE PROCESS CONNECTION IS INSTALLED
IN A ZONE 0 AREA, WHILE THE TRANSMITTER HOUSING IS INSTALLED IN A ZONE 1 AREA.

9. THE APPLICABLE TEMPERATURE CLASS OF THE EQUIPMENT, AMBIENT TEMPERATURE RANGE,
AND MAXIMUM PROCESS TEMPERATURE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C to +150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C to +135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C to +100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C to +85°C
AMBIENT TEMPERATURE RANGE -40°C<Ta<+71°C

10. WHEN MOUNTING ON A MAGNETIC LEVEL GAUGE MAKE SURE THE ELECTRONIC HEAD AND PRESSURE
BARRIER HAVE A MINIMUM SPACING OF 5 INCHES. SEE INSTALLATION MANUAL FOR DETAIL

11. FLAMEPATHS ARE NOT FOR REPAIR

12. WHEN EPL Ga IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT METALS (ALUMINUM OR TITANIUM)
SHALL BE PROTECTED FROM IMPACT SO THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO
ACCOUNT RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS WHEN USING THE
EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE NOT LIMITED TO:
= MOUNTING THE PROBE VERTICALLY
= NO MECHANICAL AGITATION SHALL BE USED
= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.
= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS CANNOT OCCUR

*++#NO REVISIONS SHALL BE MADE WITHOUT THE NOTIFICATION TO APPROVAL AGENCY(S).***

S8

G oTES i T = I

Modbus and DDA, Page 1
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Explosion proo
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DUAL CAVITY HOUSING
FRONT VIEW FIGURE 1 SOME COMPONENTS HIDDEN FIGURE 2

SOME COMPONENTS HIDDEN SINGLE CAVITY HOUSING DUAL CAVITY HOUSING
Enceintes a Cavité Simple Enceintes a Cavité Double

DETALL B
SCALE 160 1

DETAIL A
SCALE3:1

O |IRxTx+

DETAIL D
SCALE 160 1

NOTES:

1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY
EARTHING GROUND SYSTEM ) |
Le client doit relier la masse LUG a I'extérieur pour le systéme au sol SECURITE DE TERRE

WARNING:
FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm (2") OF THE ENCLOSURE.
FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 457mm (18") OF THE ENCLOSURE.
AVERTISSEMENT: ) 7
POUR INSTALLATIONS DE ZONE, UN SORTIE EST INSTALLE DANS LES 50mm (2 POUCES) DE L'ENCEINTE.
POUR INSTALLATIONS DE DIVISION ALE SORTIE EST INSTALLE DANS LES 457mm (18 POUCES) DE L'ENCEINTE

Feased

TACP) INSTDWG, LP XP CA DIGITAL

DWGNo

651552-2

Level Plus® CHAMBERED

Operation Manual

8 T 7 T 6 T 5 NT 0 3
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Fig. 45: Explosion proof, FMC Installation Drawing, Modbus and DDA, Page 2
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NOTES:
. La réglementation doit étre respectée suivant les codes locaux et nationaux
LORS D'INSTALLATION DU CAPTEUR DE NIVEAU DANS DES ENVIRONNEMENTS DANGEREUX.
POUR INSTALLATIONS DE ZONE, UN SORTIE EST INSTALLE DANS LES 50 mm DE L'ENCEINTE.
POUR INSTALLATIONS DE DIVISION ALE SORTIE EST INSTALLE DANS LES 457mm (18") DE L'ENCEINTE

N

ENCEINTES a cavité double : Les raccordements clients, seront effectués au bornier d'alimentation sur le cété du LOGEMENT boitier
(pas au bornier carte d'interconnexion)

w

. ATTENTION: LES INSTRUMENTS FLEXIBLES AVEC UN RADIODE MINIMUM DE 381mm (15 ")

IS

. ATTENTION: Pour éviter l'inflammation d'atmosphéres inflammables ou combustibles,
DEBRANCHEZ L'ALIMENTATION AVANT D'INTERVENIR

o

AVERTISSEMENT: L'EQUIPEMENT CONTENUE DES PIECES ET PROCEDES NON-METALLIQUES POUR PREVENIR

LE RISQUE D'ECLAIRAGE ELECTROSTATIQUE. LA SURFACE ET LES PIECES DE PROCEDURE NON METALLIQUES DOIVENT SEULEMENT
EFFECTEZ UN PANNEAU DE PLAISIR. LA SURFACE PEINTEE DE L'EQUIPEMENT PEUT CONSERVER LE CHARGE ELECTROSTATIQUE

ET DEVENIR UNE SOURCE D'ALLUMAGE DANS DES APPLICATIONS AVEC UNE HUMIDITE BASSE RELATIVE <~ 30% RELATIVE

HUMIDITE OU LA SURFACE PEINTURE EST RELATIVEMENT LIBRE DE CONTAMINATION DE SURFACE

TELS QUE LA VIANDE, LA POUSSIERE OU L'HUILE. LE NETTOYAGE DE LA SURFACE PEINTURE DOIT ETRE FAIT

AVEC UN PANNEAU DE PLAISIR.

o

. CABLES doit étre évalué¢> 5C DESSUS MAXIMUM TEMPERATURE AMBIANTE.

~

. POUR MAINTENIR LA NOTATION DE PROTECTION DE INGRESS IP65, du ruban téflon (3 BANDES) ou PIPE DOPE DEVRA ETRE UTILISE.
CONSULTER LES INSTRUCTIONS D'INSTALLATION.

. L'EQUIPEMENT PEUT ETRE INSTALLE DANS LE MUR DE LIMITE ENTRE UNE ZONE 0 ET LA
ZONE MOINS DANGEREUSE, ZONE 1. DANS CETTE CONFIGURATION, LA CONNEXION DU PROCESSUS EST INSTALLEE
DANS UNE ZONE 0, LORSQUE LE BOITIER DE L'EMETTEUR EST INSTALLE DANS UNE ZONE DE LA ZONE 1

®

©

. LA TEMPERATURE CLASSE APPLICABLE DE L'EQUIPEMENT , TEMPERATURE AMBIANTE RANGE,
ET MAXIMUM PROCESSUS TEMPERATURE DE L'APPAREIL EST CE QUI SUIT ;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C to +150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C to +135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C to +100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C to +85°C
AMBIENT TEMPERATURE RANGE -40°C<Ta<+71°C

10.LORS DU MONTAGE SUR UNE JAUGE DE NIVEAU MAGNETIQUE, ASSUREZ-VOUS QUE LA TETE ELECTRONIQUE ET LA PRESSION
BARRIERE A UN ESPACEMENT MINIMUM DE 5 POUCES. VOIR LE MANUEL D'INSTALLATION POUR DETAIL

11.CHEMIN DE FLAMME NE SONT PAS A REPARER

1

N

. Lorsqu'un EPL Ga est requis, les piéces de I'équipement contenant des métaux légers (aluminium ou titane) doivent étre protégées contre les chocs
afin que les étincelles d'impact ou de friction ne puissent pas se produire, en tenant compte des rares dysfonctionnements. Les mesures pour éviter les
étincelles d'impact ou de friction lors de sation de I'équipement contenant des métaux Iégers comprennent, mais sans s'y limiter:

- Montage vertical de la sonde

- Aucune agitation mécanique ne doit étre utilisée

- Utilisation de puits d'immobilisation pour atténuer I'effet de I'agitation.

- Limitez le taux de changement de niveau a des valeurs telles que les étincelles de friction ne peuvent pas se produire

Fig. 46: Explosion proof, FMC Installation Drawing, Modbus and DDA, Page 3
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AGENCY CONTROLLED DRAWING (CANADA). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL
AGENCE DESSIN contrélée ( CANADA ) . AUCUN CHANGEMENT sans I'accord préalable AGENCE APPROBATION

<a>

APPROVED

LOOP 1+ |
LOOP 1- |

EARTH GROUND

CONDUIT SEAL
| JOINT DE CONDUIT

LOOP 2+

LOOP 2- |

EARTH GROUND |

FM16CA0130X

EXPLOSION PROOF

CL. I, DIV. 1, GR. BCD T6...T3
Ex db IIB+H2 T6...T3 Ga/Gb
Ta = -40°C to +71°C ; IP65

| -CONDUIT SEAL

NON HAZARDOUS LOCATION HAZARDOUS LOCATION

NON ZONE DANGEREUSE ! ZONE DANGEREUSE

JOINT DE CONDUIT

SEE NOTE 1
VOIR NOTE 1 EARTH TERMINAL

BORNE DE TERRE

J

%, &,
XV e w8

O

H

127mm [5"] MINIMUM

J

| EPL
b SEE NOTE 8

EPL Ga VOIR NOTE 8

NOTES (NOTES POUR VOIR EN FRANCAIS PAGE 3):

1. ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO WHEN INSTALLING THE LEVEL
SENSOR IN HAZARDOUS ENVIRONMENTS. FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN
50mm (2") OF THE ENCLOSURE. FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 457mm
(18") OF THE ENCLOSURE.

2. DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER SIDE OF HOUSING
(NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD). SEE FIGURE 2 ON PAGE 2

3. CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381mm (15'

4. WARNING: TO PREVENT IGNITION OF FLAMMABLE OR COMBUSTIBLE ATMOSPHERES,
DISCONNECT POWER BEFORE SERVICING

5. WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE AND PROCESS PARTS, TO PREVENT
THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC SURFACE AND PROCESS PARTS SHOULD ONLY
BE CLEANED WITH A DAMP CLOTH. PAINTED SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE
AND BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE HUMIDITY <~30% RELATIVE
HUMIDITY WHERE THE PAINTED SURFACE IS RELATIVELY FREE OF SURFACE CONTAMINATION
SUCH AS DIRT, DUST OR OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE
WITH A DAMP CLOTH.

6. CABLES SHALL BE RATED > 5°C ABOVE MAXIMUM AMBIENT TEMPERATURE.

7. TO MAINTAIN THE INGRESS PROTECTION RATING OF P65, TEFLON TAPE (3 WRAPS) OR PIPE DOPE SHALL
BE USED. REFER TO INSTALLATION INSTRUCTIONS

8. THE EQUIPMENT CAN BE INSTALLED IN THE BOUNDARY WALL BETWEEN A ZONE 0 AREA AND THE
LESS HAZARDOUS AREA, ZONE 1. IN THIS CONFIGURATION, THE PROCESS CONNECTION IS INSTALLED
IN A ZONE 0 AREA, WHILE THE TRANSMITTER HOUSING IS INSTALLED IN A ZONE 1 AREA.

9. THE APPLICABLE TEMPERATURE CLASS OF THE EQUIPMENT, AMBIENT TEMPERATURE RANGE,
AND MAXIMUM PROCESS TEMPERATURE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C to +150°C
T4 H PROCESS TEMPERATURE RANGE OF -40°C to +135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C to +100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C to +85°C
AMBIENT TEMPERATURE RANGE -40°C<Ta<+71°C

10. WHEN MOUNTING ON A MAGNETIC LEVEL GAUGE MAKE SURE THE ELECTRONIC HEAD AND PRESSURE
BARRIER HAVE A MINIMUM SPACING OF 5 INCHES. SEE INSTALLATION MANUAL FOR DETAIL

11. FLAMEPATHS ARE NOT FOR REPAIR

12. WHEN EPL Ga IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT METALS (ALUMINUM OR TITANIUM)
SHALL BE PROTECTED FROM IMPACT SO THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO
ACCOUNT RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS WHEN USING THE
EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE NOT LIMITED TO:

= MOUNTING THE PROBE VERTICALLY

= NO MECHANICAL AGITATION SHALL BE USED

= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.

= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS CANNOT OCCUR

=+*NO REVISIONS SHALL BE MADE WITHOUT THE NOTIFICATION TO APPROVAL AGENCY(S).***

Fig. 47: Explosion proof, FMC Installation Drawing, HART®, Page 1
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8 7 6 5 ¢w L 1
FIGURE 1 DUAL CAVITY HOUSING FIGURE 2
SOME COMPONENTS HIDDEN
SOME CONPONITS HIDDEN SINGLE CAVITY HOUSING DUAL CAVITY HOUSING

Enceintes a Cavité Simple

DETALL B
SCALE 160 1

DETAIL A
SCALE3:1

©  |I]voop 1+
®  |/ooe -
©  |II]woor 2+
0O Moo

NOTES:

1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY
EARTHING GROUND SYSTEM i i
Le client doit relier la masse LUG a I'extérieur pour le systéme au sol SECURITE DE TERRE

WARNING:
FOR ZONE INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 50mm (2") OF THE ENCLOSURE.
FOR DIVISION INSTALLATIONS, A SEAL SHALL BE INSTALLED WITHIN 457mm (18") OF THE ENCLOSURE.
AVERTISSEMENT:
POUR INSTALLATIONS DE ZONE, UN SORTIE EST INSTALLE DANS LES 50mm (2 POUCES) DE L'ENCEINTE.
POUR INSTALLATIONS DE DIVISION ALE SORTIE EST INSTALLE DANS LES 457mm (18 POUCES) DE L'ENCEINTE

Enceintes & Cavité Double

DETAIL D
SCALE 160 1

Raleasad

8 T 7 T 3 T 5 NT

Fig. 48: Explosion proof, FMC Installation Drawing, HART®, Page 2
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NOTES:

N

3.

4.

3

o

N

®

©

10

1"

12.

. La réglementation doit étre respectée suivant les codes locaux et nationaux

LORS D'INSTALLATION DU CAPTEUR DE NIVEAU DANS DES ENVIRONNEMENTS DANGEREUX.
POUR INSTALLATIONS DE ZONE, UN SORTIE EST INSTALLE DANS LES 50 mm DE L'ENCEINTE.
POUR INSTALLATIONS DE DIVISION ALE SORTIE EST INSTALLE DANS LES 457mm (18") DE L'ENCEINTE

ENCEINTES a cavité double : Les raccordements clients, seront effectués au bornier d'alimentation sur le cété du LOGEMENT boitier
(pas au bornier carte d'interconnexion)

. ATTENTION: LES INSTRUMENTS FLEXIBLES AVEC UN RADIODE MINIMUM DE 381mm (15 ")

ATTENTION: Pour éviter I'inflammation d'atmosphéres inflammables ou combustibles,
DEBRANCHEZ L'ALIMENTATION AVANT D'INTERVENIR

. AVERTISSEMENT: L'EQUIPEMENT CONTENUE DES PIECES ET PROCEDES NON-METALLIQUES POUR PREVENIR

LE RISQUE D'ECLAIRAGE ELECTROSTATIQUE. LA SURFACE ET LES PIECES DE PROCEDURE NON METALLIQUES DOIVENT SEULEMENT
EFFECTEZ UN PANNEAU DE PLAISIR. LA SURFACE PEINTEE DE L'EQUIPEMENT PEUT CONSERVER LE CHARGE ELECTROSTATIQUE

ET DEVENIR UNE SOURCE D'ALLUMAGE DANS DES APPLICATIONS AVEC UNE HUMIDITE BASSE RELATIVE <~ 30% RELATIVE

HUMIDITE OU LA SURFACE PEINTURE EST RELATIVEMENT LIBRE DE CONTAMINATION DE SURFACE

TELS QUE LA VIANDE, LA POUSSIERE OU L'HUILE. LE NETTOYAGE DE LA SURFACE PEINTURE DOIT ETRE FAIT

AVEC UN PANNEAU DE PLAISIR.

. CABLES doit étre évalué> 5C DESSUS MAXIMUM TEMPERATURE AMBIANTE.

POUR MAINTENIR LA NOTATION DE PROTECTION DE INGRESS IP65, du ruban téflon (3 BANDES) ou PIPE DOPE DEVRA ETRE UTILISE.
CONSULTER LES INSTRUCTIONS D'INSTALLATION.

. L'EQUIPEMENT PEUT ETRE INSTALLE DANS LE MUR DE LIMITE ENTRE UNE ZONE 0 ET LA

ZONE MOINS DANGEREUSE, ZONE 1. DANS CETTE CONFIGURATION, LA CONNEXION DU PROCESSUS EST INSTALLEE
DANS UNE ZONE 0, LORSQUE LE BOITIER DE L'EMETTEUR EST INSTALLE DANS UNE ZONE DE LA ZONE 1

LA TEMPERATURE CLASSE APPLICABLE DE L'EQUIPEMENT , TEMPERATURE AMBIANTE RANGE,
ET MAXIMUM PROCESSUS TEMPERATURE DE L'APPAREIL EST CE QUI SUIT ;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C to +150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C to +135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C to +100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C to +85°C
AMBIENT TEMPERATURE RANGE -40°C<Ta<+71°C

.LORS DU MONTAGE SUR UNE JAUGE DE NIVEAU MAGNETIQUE, ASSUREZ-VOUS QUE LA TETE ELECTRONIQUE ET LA PRESSION
BARRIERE A UN ESPACEMENT MINIMUM DE 5 POUCES. VOIR LE MANUEL D'INSTALLATION POUR DETAIL

.CHEMIN DE FLAMME NE SONT PAS A REPARER

Lorsqu'un EPL Ga est requis, les piéces de I'équipement contenant des métaux légers (aluminium ou titane) doivent étre protégées contre les chocs
que les étincelles d'impact ou de ft n ne puissent pas se produire, en tenant compte des rares dysfonctionnements. Les mesures pour éviter les
celles d'impact ou de friction lors de isation de I'équipement contenant des métaux légers comprennent, mais sans s'y limiter:

- Montage vertical de la sonde

- Aucune agitation mécanique ne doit étre utilisée

- Utilisation de puits d'immobilisation pour atténuer I'effet de I'agitation.

- Limitez le taux de changement de niveau a des valeurs telles que les étincelles de friction ne peuvent pas se produire

[P XP CAANALOG

MACHINNG NOTES
558

Fig. 49: Explosion proof, FMC Installation Drawing, HART®, Page 3
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13.5 ATEX/IECEX/UKCA 13.5.1.2 Labels

13.5.1 ATEX/IECEX/UKCA IS

13.5.1.1 Specific conditions of safe use
n Level Plus ®Transmitter
1.When EPL Ga or Da is required, parts of the equipment containing c
light metals (Aluminum or Titanium) shall be protected from u
impact so that impact or friction sparks cannot occur, taking into Temposonics, LLC UK c €
account rare malfunction. Measures to prevent impact or friction 3001 Sheldon Dr.
sparks when using the equipment containing light metals include Cary, NC 27513 1725 2809
but are not limited to: Model No:
* Mounting the probe vertically
« No mechanical agitation shall be used Serial No:
* Use of stilling wells to mitigate effect of agitation. Date :
* Limit rate of change of level to values such that friction sparks
cannot ocecur FM14ATEX0068X
IECEx FMG 14.0032X
FM22UKEX0069X
2.The maximum permitted ambient temperature of the Level Plus #;Ggﬁ'g't'fg;%a P
Digital/Analog Level Transmitter is 71 °C. To avoid the effects of when connected in accordance
process temperature and other thermal effects care shall be taken with FM approved installation
to ensure the surrounding ambient and the ambient inside the drawing #£51543-3
transmitter housing does not exceed 71°C WARNNG REFER TO INSTALLATION CRAWNG FOR CALTIONWARNNGS
3.Warning: The equipment contains non-metallic enclosure and P/N 551629-3 REV E

process parts. To prevent the risk of electrostatic sparking, the
non-metallic surface should only be cleaned with a damp cloth.
Painted surface of the equipment may store electrostatic charge
and become a source of ignition in applications with a low relative  Fig. 50: Intrinsically Safe ATEX, IECEx, and UKCA label, Modbus and DDA, NEMA Housing
humidity <~30% relative humidity where the painted surface is
relatively free of surface contamination such as dirt, dust or oil.
Cleaning of the painted surface should only be done with a damp
cloth.

4.The applicable temperature class, process temperature range and m Level Plus® Transmitter
ambient temperature range of the equipment is as follows; &\5‘
T3 with Process Temperature Range of -40°C to 150°C Temposonics, LLC
* T4 with Process Temperature Range of -40°C to 135°C 3001 Sheldon Dr.
* T5 with Process Temperature Range of -40°C to 100°C Cary, N 21513 EE c €
 T6 with Process Temperature Range of -40°C to 85°C 1725 2809

¢ Ambient Temperature Range -40°C < Ta < 71°C
Model No:

Serial No:

Date :

FMI1LATEX0068X
IECEx FMG 14.0032X
FM22UKEX0069X

11 GExiallCT4 Ga

Ta=-50°Cto +71°C; IP65
when connected in accordance
with FM approved installation
drawing # 651544-3

WARNNG REFER TO INSTALLATION DRAWNS FOR CAUTIONAARNINGS
P/N 551641-3 REV E

Fig. 51. Intrinsically Safe ATEX, IECEx, and UKCA label, Modbus and DDA, NEMA Housing
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Ter posonics, LLC Level HL5® Transmitter UK |
cA

3001 Sheldon Dr. FMI4ATEX0068X
Cary, NC. 27513 IECEx FMG14.0032X 1725 2809
N FM22UKEX0069X ‘
L PO X
AT XOOOXXXX XX-XX 6

INSTALL PER DRAWING # 651543-3 / 651594-3
SUPPLY VOLTAGE: 28 VDC

WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY
REFER TO INSTALLATION DRAWING FOR CAUTION/WARNINGS

€& 11 GExiallC T4 Ga

Ta = -50°C T0,+71°C ; IP65 PIN 551703-X Rev 6

Fig. 52: Intrinsically Safe ATEX, IECEx, and UKCA label, Modbus and DDA, Single and Dual Cavity Housing

Termposonics, LC | evel Plus’ Tranaitter UK c €

3001 Sheldon Dr. FMI4ATEX0068X cA

Cary, NC. 27513 IECEx FMG14.0032X 1725 2809
N FM22UKEX0069X ‘
. L PO

D XXXXXXXXX XX-XX {%

INSTALL PER DRAWING # 651544-3 / 651596-3
SUPPLY VOLTAGE: 28 VDC

WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY
REFER TO INSTALLATION DRAWING FOR CAUTION/WARNINGS

&) 11 GExiallC T4 Ga

Ta = -50°C T0+71°C ; IP65 P/N 551705-X Rev

Fig. 53: Intrinsically Safe ATEX, IECEx, and UKCA label, Modbus and DDA, Single and Dual Cavity Housing
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13.5.1.3 Installation drawing

8

L i

6

5

¥ . ;

AGENCY CONTROLLED DRAWING (ATEX/IEC/UKCA). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

e C€

1725 2809

24 VDC>——|

SAFETY BARRIER

INTRINSICALLY SAFE
FM14ATEX0068X
IECEx FMG 14.0032X
FM22UKEX0069X

@..»0@%:01@

Ta = -50 TO 71°C; IP65

COMMON ->

.

EARTH GROUND |
(SEE NOTE 4)

RxTxr >——|

SAFETY BARRIER

[ |

Rl Tx->——]

SAFETY BARRIER

GROUND

EARTH GROUND
(SEE NOTE 4) |

NON HAZARDOUS LOCATION |

HAZARDOUS LOCATION

/

1.ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO
WHEN INSTALLING THE LEVEL SENSOR IN HAZARDOUS ENVIRONMENTS.
SEAL ALL CONDUITS WITHIN 50 mm (2") OF ENCLOSURE.

2.LOOP CABLE MUST BE 24 AWG TO 14 AWG (0.511 mm? TO 1.6 mm?)
SHIELDED TWISTED PAIR CABLE WITH SHIELD. CABLE CAPACITANCE
MUST BE LESS THAN 30 pF PER FOOT (98 pF PER M). CABLE SHIELD
IS CONNECTED TO SYSTEM GROUND IN NON-HAZARDOUS AREA. SEE
INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

3.THE RESISTANCE BETWEEN EARTH GROUND AND THE INTRINSICALLY
SAFE GROUND MUST BE LESS THAN 1 OHM.

4.THE TRANSDUCER FRAME SHALL BE GROUNDED TO EARTH GROUND
DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED.

5. CONTROL EQUIPMENT CONNECTED TO ASSOCIATED APPARATUS MUST
NOT USE OR GENERATE MORE THAN 250 VRMS OR VDC

6.ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING
MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT.

7.ONLY USE ATEX/IEC/UKCA APPROVED BARRIERS.
8.ENTITY PARAMETERS:

RX/TX-: RX/TX+:
Ui=86V Ui=86V
1i =10 mA i =10 mA
Ci=0pF Ci=0pF
Li=0pH Li=0pH

Pi =700 mW Pi=215mW Pi=215mW

9.THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE

APPARATUS WITH ASSOCIATED APPARATUS WHEN THE FOLLOWING IS TRUE:

Vmax OR Ui 2 Voc, Vt OR Uo;

La2Li+ Lcable.

10.DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER
SIDE OF HOUSING (NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD).

ARTH TERMINAL-

RNy CONTFOL
2!

NOTES

11.FOR INSTALLATION WITHIN THE EUROPEAN UNION, SEE EN 60079-14.
FOR INSTALLATION WITHIN THE UK, SEE BS 60079-14.

12.THE MAXIMUM PERMITTED AMBIENT TEMPERATURE OF THE LEVEL PLUS
DIGITAL/ANALOG LEVEL TRANSMITTER IS 71°C. TO AVOID THE EFFECTS OF
PROCESS TEMPERATURE AND OTHER THERMAL EFFECTS CARE SHALL BE
TAKEN TO ENSURE THE SURROUNDING AMBIENT AND THE AMBIENT INSIDE
THE TRANSMITTER HOUSING DOES NOT EXCEED 71°C

13.CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381 mm (15'

4. WHEN EPL Ga IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT
METALS (ALUMINUM OR TITANIUM) SHALL BE PROTECTED FROM IMPACT SO
THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO ACCOUNT
RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS
WHEN USING THE EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE
NOT LIMITED TO:

= MOUNTING THE PROBE VERTICALLY

= NO MECHANICAL AGITATION SHALL BE USED

= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION

= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS
CANNOT OCCUR

5.WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY.

16.WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE PARTS,
TO PREVENT THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC
SURFACE SHOULD ONLY BE CLEANED WITH A DAMP CLOTH. PAINTED
SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE AND
BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE
HUMIDITY <~30% RELATIVE HUMIDITY WHERE THE PAINTED SURFACE IS
RELATIVELY FREE OF SURFACE CONTAMINATION SUCH AS DIRT, DUST OR
OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE WITH A
DAMP CLOTH.

17.THE APPLICABLE TEMPERATURE CLASS, PROCESS TEMPERATURE RANGE
AND AMBIENT TEMPERATURE RANGE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 85°C
AMBIENT TEMPERATURE RANGE -50°C < Ta < 71°C

***NO REVISIONS SHALL BE MADE WITHOUT THE NOTIFICATION TO APPROVAL AGENCY(S).***

s Do

Intrinsically Safe ATEX, IECEx, and UKCA installation drawing, Modbus and DDA, Page 1

Fig. 54.
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SNSLEGAT LU FIGURE 1 FIGURE 2
SOME COMPONENTS HIDDEN ToP VIEW SINGLE CAVITY & NEMA HOUSING DUAL CAVITY HOUSING

SOME COMPONENTS HIDDEN

DETAL B
DETALL A SCALE 1.60: 1

SCALE3: 1

@ m Rx/Tx-

DETALL D
SCALE 1.60: 1

DETALL C
SCALE2:1

1501

NOTES: PIN PIN PINS PIN WIRING CHART (FOR NEMA GAUGE)
1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM 7 e
0 VPWR
WARNING: o2 o EirES
CONDUIT SEALS REQUIRED WITHIN 50 mm (2") OF HOUSING. 4 i

Level Plus® CHAMBERED

Operation Manual

B T 7 T 3 5 NT T 3

Fig. 55: Intrinsically Safe ATEX, IECEx, and UKCA installation drawing, Modbus and DDA, Page 2
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AGENCY CONTROLLED DRAWING (ATEX/IEC/UKCA). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

24 VDC

LOOP VOLTAGE

ek C€

1725 2809

NON HAZARDOUS LOCATION

INTRINSICALLY SAFE
FM14ATEX0068X
IECEx FMG 14.0032X
FM22UKEX0069X

E)uiceiancrica
Ta = -50 TO 71°C; IP65

HAZARDOUS LOCATION

INPUT 1

ONTROL-
INPUT 2

| LOOP 1+

APPROVED ,

SAFETY BARRIER |
i LOOP 1-

|

|

EARTH GROUND

(SEE NOTE 4) |

|

|

|

|
| LOOP 2+

APPROVED I

SAFETY BARRIER |
LOOP 2

I

|

|

EARTH GROUND
(SEE NOTE 4) |

1.ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO
WHEN INSTALLING THE LEVEL SENSOR IN HAZARDOUS ENVIRONMENTS.
SEAL ALL CONDUITS WITHIN 50 mm (2").

2.LOOP CABLE MUST BE 24 AWG TO 14 AWG (0.511 mm? TO 1.6 mm?)
SHIELDED TWISTED PAIR CABLE WITH SHIELD. CABLE CAPACITANCE
MUST BE LESS THAN 30 pF PER FOOT (98 pF PER M). CABLE SHIELD
IS CONNECTED TO SYSTEM GROUND IN NON-HAZARDOUS AREA. SEE
INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

3.THE RESISTANCE BETWEEN EARTH GROUND AND THE INTRINSICALLY
SAFE GROUND MUST BE LESS THAN 1 OHM.

4. THE TRANSDUCER FRAME SHALL BE GROUNDED TO EARTH GROUND
DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED.

5. CONTROL EQUIPMENT CONNECTED TO ASSOCIATED APPARATUS MUST
NOT USE OR GENERATE MORE THAN 250 VRMS OR VDC

6.ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING
MUST BE FOLLOWED WHEN INSTALLING THIS EQUIPMENT.

7.0NLY USE ATEX/IEC/UKCA APPROVED BARRIERS.

8. APPROVED LOOP SEPARATION METHODS:
*RUN LOOPS IN SEPARATE CABLES
*RUN LOOPS IN SEPARATE GROUNDED SHIELDS

o.mzdjn)ﬁ»gm‘_‘mmmm»OIrOO_u_
Ui =28 VDC
i = 120 mA

Pi =840 mW
10.DUAL-CAVITY ENCLOSURES:

CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER
SIDE OF HOUSING (NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD).

B

ASENCY CONTIOLIET

NOTES

11.FOR INSTALLATION WITHIN THE EUROPEAN UNION, SEE EN 60079-14.
FOR INSTALLATION WITHIN THE UK, SEE BS 60079-14.

12.THE MAXIMUM PERMITTED AMBIENT TEMPERATURE OF THE LEVEL PLUS
DIGITAL/ANALOG LEVEL TRANSMITTER IS 71°C. TO AVOID THE EFFECTS OF
PROCESS TEMPERATURE AND OTHER THERMAL EFFECTS CARE SHALL BE
TAKEN TO ENSURE THE SURROUNDING AMBIENT AND THE AMBIENT INSIDE
THE TRANSMITTER HOUSING DOES NOT EXCEED 71°C

13.CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381 mm (15")

14. WHEN EPL Ga IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT
METALS (ALUMINUM OR TITANIUM) SHALL BE PROTECTED FROM IMPACT SO
THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO ACCOUNT
RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS
WHEN USING THE EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE
NOT LIMITED TO:
= MOUNTING THE PROBE VERTICALLY
= NO MECHANICAL AGITATION SHALL BE USED
= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.
= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS

CANNOT OCCUR

15.WARNING: SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY.

16.WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE PARTS,
TO PREVENT THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC
SURFACE SHOULD ONLY BE CLEANED WITH A DAMP CLOTH. PAINTED
SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE AND
BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE
HUMIDITY <~30% RELATIVE HUMIDITY WHERE THE PAINTED SURFACE IS
RELATIVELY FREE OF SURFACE CONTAMINATION SUCH AS DIRT, DUST OR
OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE WITH A
DAMP CLOTH.

17.THE APPLICABLE TEMPERATURE CLASS, PROCESS TEMPERATURE RANGE
AND AMBIENT TEMPERATURE RANGE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C TO 85°C
AMBIENT TEMPERATURE RANGE -50°C < Ta<71°C

SHALL BE THE

TO APPROVAL AGENCY(S).***

Crananay [ Crange e | eeed e o

Fig. 56: Intrinsically Safe ATEX, IECEx, and UKCA installation drawing, HART®, Page 1
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SINGLE CAVITY HOUSING NEMA HOUSING FIGURE 1 DUAL CAVITY HOUSING FIGURE 2

FRONT VEW TOPVEW SINGLE CAVITY & NEMA HOUSING SOME COMPONENTS HIDDEN DUAL CAVITY HOUSING

SOME COMPONENTS HIDDEN

SOME COMPONENTS HIDDEN

DETAL B
SCALE 1.60: 1

DETALL A
SCALE3: 1

DETALL D
SCALE 1.60: 1

DETALL C
SCALE2:1

o wie— e Grous—]
NOTES: .

1521

PIN WIRING CHART (FOR NEMA GAUGE)
PIN PINS

1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM D

WARNING: PIN 2 PIN 4
CONDUIT SEALS REQUIRED WITHIN 50 mm (2") OF HOUSING. 3

Level Plus® CHAMBERED

Operation Manual
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Fig. 57: Intrinsically Safe ATEX, IECEx, and UKCA installation drawing, HART®, Page 2



13.5.2 ATEX/IECEX/UKCA XP

13.5.2.1 Specific Conditions of Safe Use

1.Warning: The equipment contains non-metallic enclosure and
process parts. To prevent the risk of electrostatic sparking, the
non-metallic surface should only be cleaned with a damp cloth.
Painted surface of the equipment may store electrostatic charge
and become a source of ignition in applications with a low relative
humidity <~30% relative humidity where the painted surface is
relatively free of surface contamination such as dirt, dust or oil.
Cleaning of the painted surface should only be done with a damp
cloth.

2.Cables shall be rated > 5 °C above maximum ambient
temperature.

3. To maintain the ingress protection rating of IP65, Teflon tape
(3 wraps) or pipe dope shall be used. Refer to Installation
Instructions.

4.Equipment can be installed in a boundary wall configuration
where the process connection is installed as Category 1G
equipment while the transmitter housing is installed as Category
2G equipment. Refer to installation instructions.

5. Flexible gauges have a minimum bend diameter of 381mm (15
inches).

6. Flamepaths not for repair.

7.The applicable temperature class, process temperature range and
ambient temperature range of the equipment is as follows;
T3 with Process Temperature Range of -40 °C to 150 °C
T4 with Process Temperature Range of -40 °C to 135 °C
 T5 with Process Temperature Range of -40 °C to 100 °C
« T6 with Process Temperature Range of -40 °C to 85 °C
* Ambient Temperature Range -40 °C < Ta< 71 °C

8.When mounting on a MLG (magnetic level gauge) make sure the
electronic head and pressure barrier have a minimum spacing of
5inches. See Installation Manual for detail.

9.When EPL Ga or Da is required, parts of the equipment containing
light metals (Aluminum or Titanium) shall be protected from
impact so that impact or friction sparks cannot occur, taking into
account rare malfunction. Measures to prevent impact or friction
sparks when using the equipment containing light metals include
but are not limited to:
* Mounting the probe vertically
* No mechanical agitation shall be used
* Use of stilling wells to mitigate effect of agitation.
* Limit rate of change of level to values such that friction sparks

cannot occur

Level Plus® CHAMBERED
Operation Manual

13.5.2.2 Labels

Tertposonics, LLC L evel Plus” Tranamitter EE (

3001 Sheldon Dr. FMI6ATEX0068X

Cary, NC.27513USA  |ecEx FMG16.0033X 1725 2809
\ FM22UKEX0070X

— LPXXXXOOOKXXXKKXXXXKXX

T X0000KX XX-XX {EQ

/26
x) Ex db I1B+H2 T6..T3 Ga/Gb
Ta = -40°C to +71°C ; IP65
INPUT: 28V (120mA) max
OUTPUT: RS485
WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS
4/~ PRESENT. POTENTIAL ELECTROSTATIC CHARGING HAZARD - SEE INSTRUCTIONS

MAX PRESSURE 1000 PSI (RIGID SENSOR)
MAX PRESSURE 435 PSI (FLEX SENSOR)
INSTALL PER DRAWING # 651552-3/651595-3

\ P/N 551707-X Rev E

Fig. 58: Flameproof, ATEX/IECEx and UKCA label, Modbus or DDA Housing Option D, E, G,

H, orlL

Temposonics, LLC | evel Plus® Transmitter

gg“‘ SNhf;ldz%r},gU A FMI6ATEX0068X
. L > IECEx FMG16.0033X

\ FM22UKEX0070X

LPXXXXXXXXXXXXXXXXXXXX
T XO000KKXX XX-XX

11726
x) Ex db 11B+H2 T6..T3 Ga/Gb
Ta = -40°C to +71°C ; IP65

INPUT: 28V (120mA) max
OUTPUT: 4-20mA

|/A\, WARNING: DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE IS

4> PRESENT. POTENTIAL ELECTROSTATIC CHARGING HAZARD - SEE INSTRUCTIONS

\ PIN SS1709-X Rev E

ek CE

1725 28T9

<

MAX. PRESSURE 1000 PS| (RIGID SENSOR)
MAX PRESSURE 435 PSI (FLEX SENSOR)
INSTALL PER DRAWING # 651553-3/651597-3

Fig. 59: Flameproof, ATEX/IECEx and UKCA label, HART®, Housing Option D, E, G, H, or L
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13.5.2.3 Installation drawing

8 | 7 | 6 1 5 ¢V

AGENCY CONTROLLED DRAWING (ATEX/IEC/UKCA). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

UKk FM16ATEX0068X 1126
CA IECEX FMG 16.033X Ex db IIB+H2 T6...T3 Ga/Gb
1725 2809 | M22UKEX0070X Ta = -40°C to +71°C ; IP65
I
|
24VDC 7
COMMON- |
EARTH GROUND 7
7 CONDUIT SEAL
|
|
|
|
|
Rx/Tx+ 7
Ru(Tx- |
EARTH GROUND |
|
|
|
| CONDUIT SEAL
| SEE NOTE 1 EARTH TERMINAL
|
|
|
|
| (o]
|
NON HAZARDOUS LOCATION HAZARDOUS LOCATION

127mm [5"] MINIMUM
SEE NOTE 10 [ EPL Gb
I CATEGORY 2
EPL Ga
— CATEGORY 1

SEE NOTE 8

NOTES:
1. ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO WHEN INSTALLING THE LEVEL
SENSOR IN HAZARDOUS ENVIRONMENTS. SEAL ALL CONDUITS WITHIN 50mm (2") OF THE ENCLOSURE.

2. DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER SIDE OF HOUSING
(NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD). SEE FIGURE 2 ON PAGE 2

3. CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381mm (15")

4. WARNING: TO PREVENT IGNITION OF FLAMMABLE OR COMBUSTIBLE ATMOSPHERES,
DISCONNECT POWER BEFORE SERVICING

5. WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE AND PROCESS PARTS, TO PREVENT
THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC SURFACE AND PROCESS PARTS SHOULD ONLY
BE CLEANED WITH A DAMP CLOTH. PAINTED SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE
AND BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE HUMIDITY <~30% RELATIVE
HUMIDITY WHERE THE PAINTED SURFACE IS RELATIVELY FREE OF SURFACE CONTAMINATION
SUCH AS DIRT, DUST OR OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE
WITH A DAMP CLOTH.

6. CABLES SHALL BE RATED > 5°C ABOVE MAXIMUM AMBIENT TEMPERATURE.

7.TO MAINTAIN THE INGRESS PROTECTION RATING OF IP65, TEFLON TAPE (3 WRAPS) OR PIPE DOPE SHALL
BE USED. REFER TO INSTALLATION INSTRUCTIONS.

8. THE EQUIPMENT CAN BE INSTALLED IN THE BOUNDARY WALL BETWEEN AN EPL Ga AREA AND THE
LESS HAZARDOUS AREA, EPL Gb. IN THIS CONFIGURATION, THE PROCESS CONNECTION IS INSTALLED
IN EPL Ga, WHILE THE TRANSMITTER HOUSING IS INSTALLED IN EPL Gb. REFER TO INSTALLATION
INSTRUCTIONS.

EQUIPMENT CAN BE INSTALLED IN A BOUNDARY WALL CONFIGURATION WHERE THE PROCESS CONNECTION
IS INSTALLED AS CATEGORY 1G EQUIPMENT WHILE THE TRANSMITTER HOUSING IS INSTALLED AS
CATEGORY 2G EQUIPMENT. REFER TO INSTALLATION INSTRUCTIONS.

9. THE APPLICABLE TEMPERATURE CLASS OF THE EQUIPMENT, AMBIENT TEMPERATURE RANGE,
AAND MAXIMUM PROCESS TEMPERATURE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C to +150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C to +135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C to +100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C to +85°C
AMBIENT TEMPERATURE RANGE -40°C < Ta < +71°C

10. WHEN MOUNTING ON A MAGNETIC LEVEL GAUGE MAKE SURE THE ELECTRONIC HEAD AND PRESSURE
BARRIER HAVE A MINIMUM SPACING OF 5 INCHES. SEE INSTALLATION MANUAL FOR DETAIL

11. FLAMEPATHS ARE NOT FOR REPAIR

12. WHEN EPL Ga IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT METALS (ALUMINUM OR TITANIUM)
SHALL BE PROTECTED FROM IMPACT SO THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO
AACCOUNT RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS WHEN USING THE
EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE NOT LIMITED TO:

* MOUNTING THE PROBE VERTICALLY

= NO MECHANICAL AGITATION SHALL BE USED

= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.

= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS CANNOT OCCUR

(OTIFICATION TO APPR

[ACP) INST DWG, LP XP ATEX DIGITAL

Fig. 60: Flameproof, ATEX, IECEx, and UKCA Installation Drawing, Modbus and DDA, Page 1
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Level Plus® CHAMBERED

FIGURE 1 DUAL CAVITY HOUSING FIGURE 2
FRONT VIEW SINGLE CAVITY HOUSING SOME COMPONENTS HIDDEN DUAL CAVITY HOUSING

SOME COMPONENTS HIDDEN

DETALL B
SCALE 160 1

DETAIL A
SCALE3:1

DETAIL D
SCALE 160 1

NOTES:

1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM

WARNING:
CONDUIT SEAL REQUIRED WITHIN 50mm (2") OF THE ENCLOSURE.

1651

Fig. 61: Flameproof, ATEX, IECEx, and UKCA Installation Drawing, Modbus and DDA
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1 6 1
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AGENCY CONTROLLED DRAWING (ATEX/IEC/UKCA). NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

LOOP 1+

LOOP 1-

EARTH GROUND

LOOP 2+

LOOP 2-

EARTH GROUND

NON HAZARDOUS LOCATION

IECEx FMG 16.033X
FM22UKEX0070X

mm n m FM16ATEX0068X

1725 2809

CONDUIT SEAL

HAZARDOUS LOCATION

1126
Ex db IIB+H2 T6...T3 Ga/Gb
Ta = -40°C to +71°C ; IP65

CONDUIT SEAL

SEE NOTE 1 EARTH TERMINAL

127mm [5"] MINIMUM
SEE NOTE 10 L EPL Gb
| CATEGORY 2
EPL Ga
— CATEGORY 1

SEE NOTE 8

NOTES:
1. ALL NATIONAL AND LOCAL CODES AND REGULATIONS MUST BE ADHERED TO WHEN INSTALLING THE LEVEL
SENSOR IN HAZARDOUS ENVIRONMENTS. SEAL ALL CONDUITS WITHIN 50mm (2") OF THE ENCLOSURE.

2. DUAL-CAVITY ENCLOSURES:
CUSTOMER CONNECTIONS WILL BE MADE AT TERMINAL BLOCK ON POWER SIDE OF HOUSING
(NOT TO TERMINAL BLOCK ON INTERCONNECT BOARD). SEE FIGURE 2 ON PAGE 2

3. CAUTION: FLEXIBLE GAUGES HAVE A MINIMUM BEND RADIUS OF 381mm (15")

4. WARNING: TO PREVENT IGNITION OF FLAMMABLE OR COMBUSTIBLE ATMOSPHERES,
DISCONNECT POWER BEFORE SERVICING

5. WARNING: THE EQUIPMENT CONTAINS NON-METALLIC ENCLOSURE AND PROCESS PARTS, TO PREVENT
THE RISK OF ELECTROSTATIC SPARKING. THE NON-METALLIC SURFACE AND PROCESS PARTS SHOULD ONLY
BE CLEANED WITH A DAMP CLOTH. PAINTED SURFACE OF THE EQUIPMENT MAY STORE ELECTROSTATIC CHARGE
AND BECOME A SOURCE OF IGNITION IN APPLICATIONS WITH A LOW RELATIVE HUMIDITY <~30% RELATIVE
HUMIDITY WHERE THE PAINTED SURFACE IS RELATIVELY FREE OF SURFACE CONTAMINATION
SUCH AS DIRT, DUST OR OIL. CLEANING OF THE PAINTED SURFACE SHOULD ONLY BE DONE
WITH A DAMP CLOTH.

6. CABLES SHALL BE RATED > 5°C ABOVE MAXIMUM AMBIENT TEMPERATURE.

7. TO MAINTAIN THE INGRESS PROTECTION RATING OF P65, TEFLON TAPE (3 WRAPS) OR PIPE DOPE SHALL
BE USED. REFER TO INSTALLATION INSTRUCTIONS.

8. THE EQUIPMENT CAN BE INSTALLED IN THE BOUNDARY WALL BETWEEN AN EPL Ga AREA AND THE
LESS HAZARDOUS AREA, EPL Gb. IN THIS CONFIGURATION, THE PROCESS CONNECTION IS INSTALLED
IN EPL Ga, WHILE THE TRANSMITTER HOUSING IS INSTALLED IN EPL Gb. REFER TO INSTALLATION
INSTRUCTIONS.

EQUIPMENT CAN BE INSTALLED IN A BOUNDARY WALL CONFIGURATION WHERE THE PROCESS CONNECTION
IS INSTALLED AS CATEGORY 1G EQUIPMENT WHILE THE TRANSMITTER HOUSING IS INSTALLED AS
CATEGORY 2G EQUIPMENT. REFER TO INSTALLATION INSTRUCTIONS

9. THE APPLICABLE TEMPERATURE CLASS OF THE EQUIPMENT, AMBIENT TEMPERATURE RANGE,
AND MAXIMUM PROCESS TEMPERATURE OF THE EQUIPMENT IS AS FOLLOWS;
T3 WITH PROCESS TEMPERATURE RANGE OF -40°C to +150°C
T4 WITH PROCESS TEMPERATURE RANGE OF -40°C to +135°C
T5 WITH PROCESS TEMPERATURE RANGE OF -40°C to +100°C
T6 WITH PROCESS TEMPERATURE RANGE OF -40°C to +85°C
AMBIENT TEMPERATURE RANGE -40°C < Ta < +71°C

10. WHEN MOUNTING ON A MAGNETIC LEVEL GAUGE MAKE SURE THE ELECTRONIC HEAD AND PRESSURE
BARRIER HAVE A MINIMUM SPACING OF 5 INCHES. SEE INSTALLATION MANUAL FOR DETAIL

11. FLAMEPATHS ARE NOT FOR REPAIR

12. WHEN EPL Ga IS REQUIRED, PARTS OF THE EQUIPMENT CONTAINING LIGHT METALS (ALUMINUM OR TITANIUM)
SHALL BE PROTECTED FROM IMPACT SO THAT IMPACT OR FRICTION SPARKS CANNOT OCCUR, TAKING INTO
ACCOUNT RARE MALFUNCTION. MEASURES TO PREVENT IMPACT OR FRICTION SPARKS WHEN USING THE
EQUIPMENT CONTAINING LIGHT METALS INCLUDE BUT ARE NOT LIMITED TO:

= MOUNTING THE PROBE VERTICALLY

= NO MECHANICAL AGITATION SHALL BE USED

= USE OF STILLING WELLS TO MITIGATE EFFECT OF AGITATION.

= LIMIT RATE OF CHANGE OF LEVEL TO VALUES SUCH THAT FRICTION SPARKS CANNOT OCCUR

*#**NO REVISIONS SHALL BE MADE WITHOUT THE NOTIFICATION TO APPROVAL AGENCY(S).***

A

MACHINNG NOTES
)

Fig. 62: Flameproof, ATEX, IECEx, and UKCA Installation Drawing, HART®, Page 1
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3 | 2

L 1

FIGURE 1
FRONT VIEW SINGLE CAVITY HOUSING

SOME COMPONENTS HIDDEN

DETAIL B
SCALE 160 1

DETAIL A
SCALE3: 1

(0  |[Ioor 1+
(0  |[Ioor 2+

NOTES:
1. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY EARTHING GROUND SYSTEM

WARNING:
CONDUIT SEAL REQUIRED WITHIN 50mm (2") OF THE ENCLOSURE.

DUAL CAVITY HOUSING
SOME COMPONENTS HIDDEN

FIGURE 2
DUAL CAVITY HOUSING

DETAIL D
SCALE 160 1

Fig. 63: Flameproof, ATEX, IECEx, and UKCA Installation Drawing, HART®, Page 2
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-3 Temposonics

13.5.3 EC Declaration of conformity
EU Declaration of Conformity | EU Konformitatserklarung | Déclaration UE de Conformité

Temposonics LLC, 3001 Sheldon Drive, Cary NC 27513, USA EU21.501B

declares as manufacturer in sole responsibility that the products
erklart als Hersteller in alleiniger Verantwortung, dass die Produkte
déclare en qualité de fabricant sous sa seule responsabilité que les produits

comply with the regulations of the following European Directives:
den Vorschriften folgender europdischer Richtlinien entsprechen:
sont conformes aux prescriptions des directives européennes suivantes :

2014/34/EU Equipment and protective systems for use in potentially explosive atmospheres
Gerate und Schutzsysteme zur Verwendung in explosionsgefahrdeten Bereichen
Appareils et systémes de protection a étre utilisés en atmosphéres explosibles

2014/30/EV Electromagnetic Compatibility
Elektromagnetische Vertraglichkeit
Compatibilité électromagnétique

2011/65/EU Restriction of the use of hazardous substances in electrical and electronic equipment
Beschrankung der Verwendung gefahrlicher Stoffe in Elektro- und Elektronikgeraten
Limitation de I'utilisation de substances dangereuses dans les équipements électriques et électroniques

Applied harmonized standards:
Angewandte harmonisierte Normen:
Normes harmonisées appliquées :

EN 60079-0:2018, EN 60079-11:2012, EN 60079-26:2015, EN 60529:1991+A1:2000+A2:2013,
EN 61326-1:2013, EN 61326-2-3:2013, EN IEC 63000:2018

EU type examination certificate:

EU-Baumusterpriifbescheinigung: FM14ATEX0068X
Certificat de I'examen CE :
issued by / ausgestellt durch / exposé par: FM Approvals Europe Ltd.
Dublin, Ireland, One Georges Quay Plaza, D02 E440
Notified body for quality assurance control: FM Approvals Europe Ltd.
Benannte Stelle fiir Qualitatsiiberwachung: Dublin, Ireland, One Georges Quay Plaza, D02 E440

Organisme notifié pour I'assurance qualité :

Ident number / Kennnummer / Numéro d'identification : 2809
11 GExiallCT4 Ga
Marking/Kennzeichnung / Marquage : Ta=-50°Cto+71°C

Cary, 2022-01-26

Industrial Engineering Manager
EX Authorized Representative

I Temposonics LLC - 3001 Sheldon Drive - Cary, NC 27513 - USA
T
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AN AMPHENOL COMPANY

EU Declaration of Conformity | EU Konformitdtserkldarung | Déclaration UE de Conformité

Temposonics LLC, 3001 Sheldon Drive, Cary NC 27513, USA EU21.502A

declares as manufacturer in sole responsibility that the products
erkldrt als Hersteller in alleiniger Verantwortung, dass die Produkte
déclare en qualité de fabricant sous sa seule responsabilité que les produits

Level Plus LPT x_x_x_x_x_x_x_x_x_E_F_x_x_x_x_x_x_x_x (Tank Slayer)

Level Plus LPR x_x_x_x_x_x_x_x_x_E_F_x_x_x_x_x_x_x_x (RefineME)

Level Plus LPS x_x_x_x_x_x_x_x_x_E_F_x_x_x_x_x_x_x_x (SoClean)

Level Plus LPC x_x_x_x_x_x_x_x_x_E_F_x_x_x_x_x_x_x_x (Chambered)

Level Plus LPLx_x_x_x_x_x_E_F_x_x_X_x_X_X_X_X_X_x_x_x_x (LevelLimit)

comply with the regulations of the following European Directives:
den Vorschriften folgender europdischer Richtlinien entsprechen:
sont conformes aux prescriptions des directives européennes suivantes :

2014/34/EU Equipment and protective systems for use in potentially explosive atmospheres
Gerdte und Schutzsysteme zur Verwendung in explosionsgefahrdeten Bereichen
Appareils et systémes de protection a étre utilisés en atmosphéres explosibles

2014/30/EU Electromagnetic Compatibility
Elektromagnetische Vertraglichkeit
Compatibilité électromagnétique

2011/65/EU Restriction of the use of hazardous substances in electrical and electronic equipment
Beschrankung der Verwendung gefahrlicher Stoffe in Elektro- und Elektronikgerdten
Limitation de l'utilisation de substances dangereuses dans les équipements électriques et électroniques

Applied harmonized standards:
Angewandte harmonisierte Normen:
Normes harmonisées appliquées :

EN 60079-0:2018, EN 60079-1:2014, EN 60079-26:2015, EN 60529:1991+A1:2000+A2:2013,
EN 61326-1:2013, EN 61326-2-3:2013, EN IEC 63000:2018

EU type examination certificate:

EU-Baumusterpriifbescheinigung: FM16ATEX0068X
Certificat de I'examen CE :
issued by / ausgestellt durch / exposé par: FM Approvals Europe Ltd.
Dublin, Ireland, One Georges Quay Plaza, D02 E440
Notified body for quality assurance control: FM Approvals Europe Ltd.
Benannte Stelle fir Qualitatsiiberwachung: Dublin, Ireland, One Georges Quay Plaza, D02 E440

Organisme notifié pour I'assurance qualité :

Ident number / Kennnummer / Numéro d’identification : 2809

Marking/Kennzeichnung / Marquage : &n 1/2 G Ex db lIB+H; 76...T3 Ga/Gb
Ta=-40°Cto +71°C
Cary, 2021-11-30

Yt Vi,

Uwe Viola
Industrial Engineering Manager
EX Authorized Representative

I - Tempesonics LLC - 3001 Sheldon Drive - Cary, NC 27513 - USA
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UKCA Declaration of Conformity UC22.001A

Temposonics LLC, 3001 Sheldon Drive, Cary NC 27513, USA
declares as manufacturer in sole responsibility that the products

Level Plus LPT x_x_x_Xx_x_X_X_X_X_U_F_x_x_x_x_x_x_x_x_x_x (Tank SLAYER®)

Level Plus LPR x_x_X_X_x_X_X_X_X_U_F_x_x_x_x_x_x_x_x_x_x (RefineME®)

Level Plus LPS x_x_x_x_x_x_X_x_x_U_F_x_x_x_x_x_x_x_x_x_x (SoClean®)

Level Plus LPC x_x_x_x_x_Xx_X_x_x_U_F_x_x_x_x_x_x_x_x_x_x (CHAMBERED)

Level Plus LPL x_x_x_x_x_x_U_F_x_x_x_x_x_x_x_x_X_x_x_x_x (LevelLimit)
comply with the regulations of the following British Standards Directives:
Equipment and Protective Systems Intended for Use in Potentially Explosive Atmospheres Regulation 2016
Electromagnetic Compatibility Regulations 2016
The Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment Regulations 2012

Applied harmonized standards:

BS 60079-0:2018, BS 60079-1:2014, BS 60079-26 :2015, BS 60529:1991+A1:2000+A2:2013,
BS 61326-1:2013, BS 61326-2-3:2013, BS 50581:2012

UKCA type examination certificate:

Notified body for quality assurance control:

Ident number:

Marking:

Cary, 2022-05-02
Temposonics LLC, 3001 Sheldon Drive, Cary NC 27513, USA

/

Uwe Viola
Industrial Engineering Manager
EX Authorized Representative

|

FM22UKEX0070X

FM Approvals Ltd.
Windsor, Berkshire, United Kingdom

1725

Ex db 1IB+H2 T6...T3 Ga/Gb
Ta=-40°Cto +71°C; IP65S

Temposonics LLC - 3001 Sheldon Drive - Cary, NC 27513 - USA
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Temposonics LLC, 3001 Sheldon Drive, Cary NC 27513, USA
declares as manufacturer in sole responsibility that the products
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UC22.002A

Level Plus LPT x_x_x_x_x_Xx_X_X_X_U_F_x_x_x_x_x_x_x_x_x_x (Tank SLAYER®)

Level Plus LPR x_x_x_x_X_X_X_X_X_U_F_x_x_x_x_x_x_x_x_x_x (RefineME®)

Level Plus LPS x_x_x_x_x_x_x_x_x_U_F_x_x_x_x_x_x_x_x_x_x (SoClean®)

Level Plus LPCx_x_x_x_x_x_x_x_x_U_F_x_x_x_x_x_x_x_x_x_x (CHAMBERED)

Level Plus LPL x_x_x_x_x_x_U_F_x_x_x_x_x_X_X_X_X_x_x_x_x (LevelLimit)

comply with the regulations of the following British Standards Directives:

Equipment and Protective Systems Intended for Use in Potentially Explosive Atmospheres Regulation 2016

Electromagnetic Compatibility Regulations 2016

The Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment Regulations 2012

Applied harmonized standards:

BS 60079-0:2018, BS 60079-11:2012, BS 60529:1991+A1:2000+A2:2013,

BS 61326-1:2013, BS 61326-2-3:2013, BS 50581:2012

UKCA type examination certificate:

Notified body for quality assurance control:

Ident number:

Marking:

Cary, 2022-05-02
Temposonics LLC, 3001 Sheldon Drive, Cary NC 27513, USA

/e
Uwe Viola

Industrial Engineering Manager
EX Authorized Representative

FM22UKEX0069X

FM Approvals Ltd.
Windsor, Berkshire, United Kingdom

1725

ExiallCT4 Ga
Ta =-50°C to +#71°C; IP65

I m Temposonics LLC - 3001 Sheldon Drive - Cary, NC 27513 - USA
()



UNITED STATES
Temposonics, LLC
Americas & APAC Region

3001 Sheldon Drive

Cary, N.C. 27513

Phone: +1919677-0100

E-mail: info.us@temposonics.com

GERMANY
Temposonics
GmbH & Co. KG
EMEA Region & India

Auf dem Schiiffel 9

58513 Liidenscheid

Phone: +492351 9587-0

E-mail: info.de@temposonics.com

ITALY
Branch Office

Phone: +39 030988 3819
E-mail: info.it@temposonics.com

FRANCE
Branch Office

Phone: +33 614 060 728
E-mail: info.fr@temposonics.com

UK
Branch Office

Phone: +44 79 21 83 05 86
E-mail: info.uk@temposonics.com

SCANDINAVIA
Branch Office

Phone: +4670 29 91 281
E-mail: info.sca@temposonics.com

CHINA
Branch Office

Phone: +86 2124151000/24151001
E-mail: info.cn@temposonics.com

JAPAN
Branch Office

Phone: +81 36416 1063
E-mail: info.jp@temposonics.com

temposonics.com

o
Y

Temposonics

AN AMPHENOL COMPANY
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