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UNITED STATES
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Contact Information

GENERAL:

Tel: +1-919-677-0100

Fax: +1-919-677-2343
E-mail: info.us@mts.com
http://www.mtssensors.com

MAILING AND SHIPPING ADDRESS:

MTS Systems Corporation
Sensors Division

3001 Sheldon Drive

Cary, North Carolina, 27513, USA

CUSTOMER SERVICE:

Tel: +1-800-457-6620
Fax: +1-800-498-4442
E-mail: orders@mts.com

TECHNICAL SUPPORT AND APPLICATIONS:

24 Hour Emergency Technical Support
Tel: +1-800-633-7609
e-mail: levelplus@mts.com

GERMANY

OFFICE HOURS (EST):

Monday - Thursday: 8:00 a.m. to 5:00 p.m.
Friday: 8:00 a.m. to 4:00 p.m.

REMITTANCE ADDRESS:

MTS Systems Corporation
Sensors Division

NW 5872

P.0. Box 1450

Minneapolis, MN, 55486-5872

QUOTE AND CONTRACT TERMS & CONDITIONS:

The parties expressly agree that the purchase and use of Material and/
or Services from MTS Sensors Division are subject to MTS’ Terms and
Conditions, in effect as of the date of this document, which are located at
http://www.mtssensors.com/fileadmin/media/pdfs/Terms_and_Condi-
tions.pdf and are incorporated by reference into this and any ensuing
contract. Printed Terms and Conditions can be provided upon request
by emailing info.us@mtssensors.com or if you prefer, go to http://www.
mtssensors.com/index and click the Quote/Contract Terms and Condi-
tions link at the bottom of the page to download the PDF.

GENERAL:
Tel.:+49-2351-9587-0
Fax:+49-2351-56491

e-mail: info.de@mtssensors.com
http://www.mtssensor.de

MAILING AND SHIPPING ADDRESS:

MTS Sensor Technologie, GmbH & Co. KG
Auf dem Schiiffel 9
D - 58513 Liidenscheid, Germany

TECHNICAL SUPPORT AND APPLICATIONS:

Tel.:+49-2351-9587-0
e-mail: info.de@mtssensors.com
http://www.mtssensor.de

JAPAN

GENERAL:

Tel.: +81-42-775-3838

Fax: +81-42-775-5516

e-mail: info.jp@mtssensors.com
http://www.mtssensor.co.jp

MAILING AND SHIPPING ADDRESS:

MTS Sensors Technology Corporation
737 Aihara-cho, Machida-shi
Tokyo 194-0211, Japan

TECHNICAL SUPPORT AND APPLICATIONS:

Tel.: +81-42-775-3838
Fax: +81-42-775-5512
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Model MG Operation and Installation Manual
Reference Information

Notices used in this manual

This manual contains notices to highlight specific information as follows:
Notes:
These notices provide important tips, guidance, or advice.
Important:
These notices provide information that might help you avoid inconvenient or problem situations.
Attention:

These notices indicate possible damage to programs, devices, or data and is placed just
before the instruction or situation in which damage could occur.

Caution:

=
®
.2
Je—
s ©
=
D =
e
o2
oc =

These notices indicate situations that can be potentially hazardous to you. A Caution notice is placed just
before a description of a potentially hazardous procedure, step, or situation.

Related publications

The following publications are listed below by part number followed by description and are avail-
able in Adobe Acrobat Portable Document Format (PDF) at http://www.mtssensors.com/

550784 - Product Specification, Level Plus M-Series Digital

551103 - Level Plus Accessories Gatalog

551104 - Component Replacement Guide

550904 - Application Datasheet Rigid

550905 - Application Datasheet Sanitary

550906 - Application Datasheet 7/8” Flex

551410 - Brief Operation Manual for Safe Use

550791 (PT) - Operation and Installation Manual, Model MG in Portuguese
550791 (KOR) - Operation and Installation Manual, Model MG in Korean

For information about safe work procedures, refer to the following documentation:
National Electric Code ANSI/NFPA 70
CSA C22.1 Canadian Electrical Code

How this manual is organized

“Introduction”, provides an overview of the manual.

“Terms and Definitions”, provides definitions of terms used in this manual.

“Product Overview”, gives an overall product description for the Level Plus liquid-level transmitter, its specifications, use, output,
and electronics.

“Installation and Mounting”, provides detailed installation and mounting information.

“Electrical Connections and Wiring Procedures”, provides engineering specifications and wiring diagrams to assist in the
installation process.

“Maintenance and Field Service”, provides guidelines for general maintenance and procedures for replacing the

Model MG electronic module or level transmitter.

“Troubleshooting”, provides a list of symptoms, their possible cause and the action to be taken when troubleshooting the
transmitter.

“Quick Start-Up Guide, (Modbus and DDA)”, provides a list of steps to quickly set up your Modbus or DDA output.
“Modbus Interface”, provides information to communicate via the Modbus RTU protocol.

“Founpation™ fieldbus Interface”, provides information to communicate via the Founpation™ fieldbus protocol.

“DDA Protocol”, provides the DDA hardware and software environment overviews.

“Agency Information” provides comprehensive listings of agency approvals and stan-

dards, installation drawings, labels and applicable protocols.

Getting information, help, and service

You can get the latest ordering information and software updates by visiting www.mtssensors.com website
General contact information, shipping and office hours are available on page i.

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter | . |
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Introduction

Introduction

MTS is recognized as the pioneer, innovator and leader in magnetostrictive sensing. The new Level Plus® M-Series transmitter design repre-
sents a continuation of our on-going effort to provide effective, innovative and reliable products to the Liquid Level marketplace.

This manual will provide the following information about the Level Plus Model MG digital transmitter:

e Terms and definitions

e Product overview

* |Installation and mounting

» Electrical connections and wiring procedures
* Maintenance and field service

* Troubleshooting

e Quick start-up guide (Modbus and DDA)
* Modbus interface

* FOUNDATION™ fieldbus interface

* DDA interface

* Product certification

Public website support portal

Visit our support portal at http://www.mtssensors.com for:

 Building Level Plus M-Series model numbers
» Latest documentation releases

* Detailed ordering information

» Latest software updates

| 1 | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Model MG Operation and Installation Manual
Terms and Definitions

Terms and definitions reference

6A Heavy Qils — ‘Generalized Crude Qils’, Correction of Volume to
60 °F against API Gravity.

6B Light Qils — ‘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 VCF.

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 API for (6B).

D

DDA - ‘Direct Digital Access’ — The proprietary digital protocol
developed by MTS for use in intrinsically safe areas.

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

E

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 transmis-
sion 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 transmis-
sion of the explosion to the explosive gas atmosphere surrounding
the enclosure.

FOUNDATION™ fieldbus — An all digital, serial, two-way communica-
tions system that serves as the base-level network in a plant or factory
automation environment. Developed and administered by the fieldbus
FOUNDATION™,

G

GOVI-‘Gross Observed Volume of the Interface’ — The total volume of
the tank occupied by the interface liquid. The GOV/is 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).

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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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).

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 (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.

M

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 * 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 NSVPis calculated by multiplying the volume of the product
liquid by a volume correction factor based on temperature (GOVP *
VCF).

R

Reference Temperature — The temperature at which the density
measurement is given, the allowable values are 32 °F to 150 °F.

S

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

MTS Sensors
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Terms and Definitions

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 fable of measurement correlating the height of a ves-
sel to the volume that is contained at that height. The transmitter can
contain up to 100 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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Product Overview

Product overview

The Level Plus Model MG Liquid-Level transmitter is a continuous multi-functional magnetostrictive transmitter that provides product level,
interface level, and temperature to the user via Modbus, DDA, or FOUNDATION™ fieldbus output. Magnetostrictive technology is one of the most
accurate and repeatable level technologies available to date. MTS is the inventor and purveyor of magnetostrictive technology and has been

serving the level industry for over 35 years.
INDUSTRIES

Petroleum

Liquid petroleum gas
Pharmaceutical

Food & beverage
Chemical
Wastewater

Mining

Components

APPLICATIONS

FEATURES

B Tank farms B 3-in-1 measurement

B Terminals - Product level

B Bullet tanks - Interface level

B Spheres - Temperature level

B Separator tanks 100 Point strap table

B Battery tanks No scheduled maintenance or recalibration
W Storage tanks API temperature corrected volumes

Non-linearity +£1 mm
Field repairable

The Level Plus Model MG liquid level transmitter consists of four main components; a housing, outer pipe, float, and electronics. Varying the
components of the transmitter allows the transmitter to be customized to almost any application.

HOUSINGS

Level Plus Model MG transmitters are available in three housing configurations; NEMA Type 4X 316L stainless steel, explosion-proof single

and dual-cavity housings as shown below:

L

NEMA Type 4X 316L stainless-steel housing

Product

2

Single cavity explosion-proof housing

=
2
=
S
®
=
o

Dual cavity explosion-proof housing

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016

123 mm
(4.85in.) 0.D.

81 mm
(3.19in.)

152 mm

o S
(6in.) m% % in. NPT conduit access

. 123 mm
‘ (4.841in.) *‘

3/4in. NPT
conduit access
M20x1.5 (ATEX/IECEX)

121 mm
(4.751in.) 0.D.

3/4in. NPT
conduit access
M20x1.5
(ATEX/IECEX)

MTS Sensors
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OUTER PIPE CONFIGURATIONS

The outer pipe is constructed of a variety of configurations, shown below. Contact factory for other materials (such as Hastelloy C or Teflon).

3/4in. NPT

- f
Adjustable fitting 95 mm (3.751n.) 483 mm

: minimum (1.91in.) Typical

e

4

Sanitary process connnection
\ /_ (sanitary cap)
Tank flange —_

(provided by customer)

Pipe diameter (0.625 in. dia.)
/_ constructed of 316L stainless steel
Order length Pipe diameter

16 mm (0.625in.) Order length

74 mm (2.9 in.) min.
Egil Inacti*ve zone

v 5

Tip of transmitter —

Figure 1 5/8 in. diameter rigid outer pipe of 316L stainless steel Figure 2 5/8 in. diameter rigid outer pipe of polished 316L
stainless steel with sanitary process connection and end plug

1in. NPT Adjustable
compression fitting, male

304.8 mm (12n.) I
. .. 685.8mm (27.0in)
y i = L

A
\—Tank

flange

[

Order length

Product

=
2
=
o
®
>
o

Outer pipe 7/8” dia.
4 (316L stainless steel)

762 mm 127 mm
(3.0in.) (5.0in))
. R < D
ﬁ 50.8 mm IR
1Al yetmw] i
Bottom-fixing Hook Bottom-fixing Bottom-fixing Weight
Magnet

Figure 3 7/8 in. diameter flexible pipe of 316L stainless steel

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Product Overview, Components

FLOATS

Model MG transmitters offer numerous floats for different applications such as stainless steel, 3-A sanitary, hastelloy, Teflon, and Nitrophyl
for both product level and interface level. To be able to accurately detect the interface level there needs to be a difference of at least 0.05 in
specific gravities between the product and interface liquids. For detailed information about floats, refer to the ‘Accessories Catalog’, MTS part
number 551103.

For assistance with selecting a specific float for your application, please contact Technical Support with the following information:

* Specific gravity of liquid(s) being measured

 Process temperature * Process Opening Size

* Vessel pressure

For ATEX, IECEx, and CCoE approvals, Model MG transmitters should be used with a float having an offset weight and made of stainless steel

or Hastelloy C. This allows the float to stay in contact with the pipe to prevent the buildup of an electrostatic charge. For detailed information
about floats, refer to the ‘Accessories Catalog’, MTS part number 551103.

Non-metalic floats with a projected surface area of less than 5,000 mm?2 should only be used in Zone 0, Gas group IIA such as float part
numbers 201643-2, 201649-2, 201650-2, 201109, 251115 and 251116. All other non-metallic floats offered by MTS such as, 251939,
251119, 251120 and 252999, should not be used in a hazardous area application.

Projected
NITROPHYL FLOATS surface
Float and dimension reference area Part number
18 mm
—] |<—(.07 in.) dia. 201643-2
TR _\
v Magnet
76mm [\\\ 7
@in) \\p 2350 mm* - 901649-2
; ! Added weight
. .'\ for interface floats
31 mMm e o
4"(1.2 in.) dia. e
Projected
TEFLON FLOATS
Float and dimension reference st;rrf:;:e Part number
9"".” 18 mm
(035in.) = [—07inde 201109
I B v e N0
Tem Heanet 4635 mm? 251115
— 251116
(2.38in.) dia.
INTERNAL ELECTRONICS

All transmitters come with two electronic components of a sensing element and a board set. All sensing elements up to 300
inches (7620 mm) are rigid and greater lengths have flexible sensing elements. Flexible sensing elements are only available
under 300 inches (7620 mm) as special orders. The board set consists of a top board and bottom board that differ depend-
ing on the output. A temperature sensing function is optional with the Model MG transmitter. The temperature sensing device is
a digital thermometer (DT) mounted inside the transmitter’s pipe assembly. The DT is capable of an inherent accuracy of + 0.5 °F
(0.28 °C).

ACCESSORIES

MTS also offers a series of displays, housings, converters, and other accessories, please refer to the ‘Accessories Catalog’, MTS part number
551103.

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016
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Model MG Operation and Installation Manual
Theory of Operation, Accuracy and Warranty

Magnetostrictive M-Series transmitters precisely sense the position
of an external float by applying an interrogation pulse to a waveguide
medium. This current pulse causes a magnetic field to instantly sur-
round the waveguide. The magnet installed within the float also cre-
ates a magnetic field. Where the magnetic fields from the waveguide
and float intersect, a rotational force is created (waveguide twist).
This, in turn, creates a torsional-sonic pulse that travels along the
waveguide as shown in Figure 4.

The head of the transmitter houses the sensing circuit, which detects
the torsional-sonic pulse and converts it to an electrical pulse. The
distance from a reference point to the float is determined by measur-
ing the time interval between the initiating current pulse and the
return pulse and precisely knowing the speed of these pulses. The
time interval is converted into a level measurement.

Accuracy

Waveguide

Outer Pipe

Float
(maoves as level changes)

Float magnet

Magnetic field —
from float magnet

Waveguide twist —
(at intersection of
magnetic figkds)

Magnetic field from —__
interrogation pulse e ==

Figure 4 Theory of operation

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. MTS tolerances reflect a maximum non-

Warranty

linearity of 1 mm (0.039 in.). MTS is able to achieve such strict
tolerances by manufacturing all of its own waveguide from a pro-
prietary alloy and testing 100% of all transmitters before shipping.

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 Refurned
Material Authorization (RMA) information if required.

MTS Sensors

| 7]

All M-Series 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.

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Product Overview

Model number identification for FM and CSA approvals
TRANSMITTER MODEL

@

M = Magnetostrictive transmitter

TYPE = @ 2
G = Digital output level transmitter

AGENCY APPROVAL = I:l 3
A = FMandCSA 3 = 3A

OUTPUT = |_| 4
M = Modbus RTU data format
D = MTSDDA
F = FounpaTion™ fieldbus (XP only)

;ID

HOUSING TYPE
NEMA Type 4X, 316L stainless steel with NPT and internal C
terminal blocks (Intrinsically safe only)

B = Single cavity (explosion-proof and intrinsically safe) L = NEMA Type 4X, 316L with 6-pin connector
(Intrinsically safe only)

w
n

Dual cavity (explosion-proof and intrinsically safe)

ELECTRONICS MOUNTING

[ 1e

1 = Integral electronics
TRANSMITTER PIPE/HOSE = I:I 7
B = Industrial end-plug with stop collar F = Sanitary, drain-in-place, no hole, DN
C = Sanitary, T-bar, TB M = Flexible w/bottom fixing hook (stainless steel only)
D = Sanitary, drain-in-place, DP N = Flexible w/bottom fixing weight (stainless steel only)
E = Sanitary, clean-in-place, CP P = Flexible w/bottom fixing magnet (stainless steel only)
MATERIALS OF CONSTRUCTION (WETTED PARTS) (Note: contact factory for other materials) = I:I 8
1 = 316L stainless steel 3 = Hastelloy C C = GCRN Approved
2 = Electropolished 316L stainless steel Ra 15 A = Teflon
PROCESS CONNECTION TYPE - 1e
1 = NPT, adjustable fitting 6 = 150 Ibs. welded RF flange
4 = Sanitary, welded 7 = 300 Ibs. welded RF flange
5 = Sanitary, adjustable fitting 8 = 600 Ibs. welded RF flange
PROCESS CONNECTION SIZE - T
A = %in. (NPT for 58 in. pipe) F = 3in
B = 1in. (NPT for 78 in. hose) G = 4in.
C = 1%in H = 5in. (except sanitary)
— =
(1R D = 2in J = 6in
— Rl )
- E E = 2%in.
E d>> TEMPERATURE (DIGITAL THERMOMETERS) = I:l 1
o o 0 = None 5 = Five DTs, evenly spaced as API
1 = OneDT, fixed position § 6 = Five DTs, customer defined position #
2 = One DT, customer defined position t# K = Twelve DTs, evenly spaced per API
L = Twelve DTs, customer defined position #
Notes:
t If this DT option is selected, option “18 E ° must also be selected.
§ One DT at 203 mm (8 in.) from end of transmitter if the order length is less than 9144 mm (360 in.). If the length greater, One DT at
914 mm (36 in.) from the end of the transmitter.
UNIT OF MEASUREMENT = I:I 12
M = Metric (millimeters) Encode length in millimeters if using metric U = US Customary (inches) Encode length in inches if ordering
(XXXXX mm) in US Customary (XXX.XX in.)
LENGTH (Order length based on unit of measurement) =| | | | | | 13-17
= Rigid or Sanitary transmitter: 508 mm (20 in.) to = Flexible transmitter: 3048 mm (120 in.) to
7620 mm (300 in.) 22,000 mm (866 in.)

= Teflon transmitter: 508 mm (20 in.) to 6096 mm (240 in.)

SPECIAL - [ s

§ = Standard product E = Engineering special
(not affecting agency controlled parts or features)

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter |
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Model number identification for ATEX and IECEx based approval

TRANSMITTER MODEL

M = Magnetostrictive transmitter
TYPE
G = Digital output level transmitter
APPROVAL AGENCY
E = ATEX approved = CCoE approved B = INMETRO
H = |ECEx approved = KC approved
OUTPUT
M = Modbus RTU data format = FounbaTion™ fieldbus (Flameproof Only)
D = MTS DDA
— HOUSING TYPE
= Single Cavity (Flameproof IIB) = Single Cavity (ATEX, EEx ia IIB)
= Dual Cavity (Flameproof 11B) = Dual Cavity (ATEX, EEx ia IIB)
= NEMA 4X 316L SS with cable (ATEX, EEx ia I1A) = NEMA 4X, 316L SS with terminal block (ATEX, EEx ia
I1A
G = Single Cavity (ATEX, EEx ia IIA) = NE?\/IA 4X, 316L SS with terminal block (ATEX, EEx ia
]3]
H = Dual Cavity (ATEX, EEx ia I1A) )
P = NEMA 4X, 316L SS with cable (ATEX, EEx 1IB)
ELECTRONICS MOUNTING
1 = Integral electronics
TRANSMITTER PIPE/HOSE
B = Industrial end-plug with stop collar M = Flexible w/bottom fixing hook (stainless steel only)
C = Sanitary, T-bar, TB N = Flexible w/bottom fixing weight (stainless steel only)
D = Sanitary, drain-in-place, DP P = Flexible w/bottom fixing magnet (stainless steel only)
E = Sanitary, clean-in-place, CP L = Sanitary Special
F = Sanitary, drain-in-place, no hole, DN
MATERIALS OF CONSTRUCTION (WETTED PARTS) (Note: contact factory for other materials)
1 = Stainless steel, 1,4404 A = Teflon/FEP
2 = Stainless steel, 1,4404 electropolished (3A approved, Ra 15 finish)
3 = Hastelloy C
PROCESS CONNECTION TYPE
1 = NPT, adjustable fitting 7 = 300 Ib. welded RF flange
4 = Sanitary, welded 8 = 600 Ib. welded RF flange
5 = Sanitary, adjustable fitting 9 = DINflange welded according to specification
6 = 150 Ib. welded RF flange
PROCESS CONNECTION SIZE
A = %in. (NPT for 5% in. pipe) F = 3in
B = 1in. (NPT for 78 in. hose) G = 4in.
C = 1%in. H = 5in. (except sanitary)
D = 2in. J = 6in
E = 2%in.
| | ) Level Plus® _Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Product Overview

Model number identification continued

TEMPERATURE (DIGITAL THERMOMETERS) = I:I 11
0 = None 5 = Five DTs, evenly spaced as API
1 = One DT, fixed position§ 6 = Five DTs, customer defined position #
2 = One DT, customer defined position t K = Twelve DTs, evenly spaced per API

Note: L = Twelve DTs, customer defined position

H#lIf this DT option is selected, option ‘18 E * must also be selected

§ One DT at 203 mm (8 in.) from end of transmitter if the order length is less than 9144 mm (360 in.). If the length greater, One DT at
914 mm (36 in.) from the end of the transmitter.

UNIT OF MEASUREMENT [ e
M = Metric (millimeters) Encode length in millimeters if using metric U = US Customary (inches) Encode length in inches if ordering
(XXXXX mm) in US Customary (XXX.XX in.)
LENGTH (Order length based on unit of measurement) =| | | | | | 13-17
= Rigid or Sanitary transmitter: 508 mm (20 in.) to = Flexible transmitter: 3048 mm (120 in.) to
7620 mm (300 in.) 22,000 mm (866 in.) except ATEX EEx ia [IB max. length

13500 mm (531 in.)
= Teflon transmitter: 508 mm (20 in.) to 6096 mm (240 in.)

SPECIAL - e

S = Standard product E = Engineering special
(not affecting agency controlled parts or features)
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Model MG Operation and Installation Manual

Product Overview

Parameters
LEVEL OUTPUT

Measured
variable:

Output signal /
Protocol:

Order length:

Specifications

Product level and interface level

Modbus RTU, DDA or
FounpaTion™ fieldbus

Flexible hose:
(ATEX EEx ia |1B):
3048 mm (120 in.) to 13500 mm (531.5in.)
(All Else):
3048 mm (120 in.) to 22000 mm (866 in.) A §
A§
Rigid pipe: 508 mm (20 in.) to
7620 mm (300 in.) A §
Sanitary pipe: 508 mm (20 in.) to
7620 mm (3001in.) A §
A Contact factory for longer lengths.

§ Order length equals the measurement range plus
the inactive zone.

Inherent
accuracy: +1 mm (0.039 in.)
Hysteresis: 0.002% F.S. or 0.397 mm (1/64 in.)*
(any direction)
* Whichever is greater
Resolution: 0.025 mm (0.001 in.)
Calculated GOVP
variables: GOvI
GOVT
GOVU
NSVP
TEMPERATURE OUTPUT
Measured Average and multi-point temperatures
variable: Up to 12 Modbus
Up to 5, DDA and FounpaTion™ fieldbus
co Minimum length of 2032 mm (80 in.) for 12
temperature positions.
Temperature
accuracy:

+0.2 °C (0.4 °F) range -40 °C (-40 °F)

to -20 °C (-4 °F)*,

+0.1°C (0.2 °F) range -20 °C (-4 °F)

to 70 °C (158 °F)*,

+0.15 °C (0.3 °F) range 70 °C (158 °F)

to 100 °C (212 °F)*,

+0.5 °C (0.9 °F) range 100 °C (212 °F)

to 125 °C (257 °F)*,
* For models MGA, MGE, and MGH. All other models
+0.28 °C (0.5 °F)

Parameters Specifications
Lightning/ Stage 1:
Transient Line-to-ground surge suppression;
protection: IEC 61000-4-5
Stage 2:
Line-to-line and line-to-ground transient
suppressors; IEC 61000-4-4
CALIBRATION
Zero adjust
range: Anywhere within the active length
Span adjust
range: Full scale to 152 mm (6 in.) from zero
ENVIRONMENTAL
Enclosure rating:  NEMA Type 4X
Humidity: 0 to 100% relative humidity, non-
condensing
Operating Electronics*:
temperatures: -40 °C (-40 °F) to 71 °C (160 °F)

Vessel pressure:

Materials:

Sensing element:
-40 °C (-40 °F) to 125 °C (257 °F) ¢
Temperature element:
-40 °C (-40 °F) to 105 °C (221 °F)
O Contact factory for specific temperature ranges.

* Consult Agency Approvals section for approval
specific ambient temperature rating.

Industrial Rigid Pipe: 1000 psi (70 bar)
Sanitary Pipe: 435 psi (30 bar)
Teflon Pipe: 100 psi (7 bar)
Flexible Hose: 260 psi (18 bar)
Wetted parts: 316L stainless steel T
Non-wetted parts: 316L stainless steel,
Epoxy coated aluminum

1 Contact factory for alternative materials.

ELECTRONICS
Input voltage:

Fail safe:

Reverse polarity
protection:

MTS Sensors

Modbus and DDA:

10.510 30.1 Vdc

28 Vdc maximum for |.S. approval
FOUNDATION™ fieldbus:

9 to 32 Vdc bus powered

High, full scale

Series diode

FIELD INSTALLATION

Housing
dimensions:

Mounting:

Wiring:

Single cavity:

127 mm (5 in.) by 123 mm (4.85 in.)

121 mm (4.75in.) 0.D.

Dual cavity:

127 mm (5 in.) by 177 mm (6.95 in.)

121 mm (4.75in.) 0.D.

NEMA Type 4X:

81 mm (3.2in.) by 123 mm (4.85in.) 0.D.
Rigid pipe:

% in. Adjustable MNPT fitting, Flange and
Tri-Clamp® Mounts

Flexible hose:
1 in. Adjustable MNPT fitting, Flange
mount

Modbus and DDA:

4-wire connections plus earth ground.
Daniel Woodhead 6-pin male connector.
Integral cable with pigtails.

FOUNDATION™ fieldbus:
Type A fieldbus cable

ELECTRICAL CONNECTIONS

Single and Dual
Cavity:

NEMA Type 4X:

% in. FNPT conduit opening, M20 for ATEX/
IECEX/CCoE version

% in. FNPT conduit opening

[ 41|
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Model MG Operation and Installation Manual
Installation & Mounting

Installation and mounting

If the installation is going to occur in a hazardous area, completely read the Agency Information section before starting any work. The Agency
Information outlines additional regulations that need to be followed in order for the installation to comply with hazardous area regulations.

This section contains information about storing your transmitter (prior to installation) and detailed procedures for installing and mounting your
transmitter.

Storage

If storage is required prior to installation, store indoors in a dry environment at ambient temperature range not exceeding -40 °C (-40 °F) to
71 °C (160 °F).

Stilling wells and guide poles

Level Plus transmitters can be mounted in slotted or un-slotted stilling wells but a slotted stilling well is always preferred. Using a un-slotted
stilling well will negatively affect performance of any level device as the level in the stilling well will differ from the level in the tank. The Level
Plus transmitter can also be installed to one side of the stilling well to also allow for sampling and manual gauging from the same opening as
the automatic tank gauging. Contact Technical Support for details.

Level Plus transmitters do not require a stilling well for installation. Our transmitters are installed in numerous tanks without stilling wells with
no loss in performance due to our patented flexible waveguide and hose. A stilling well is highly recommended for agitated, turbulent, and/or
fast filling tanks.

Installation

The installation procedures below are illustrated using the adjustable NPT fitting for a threaded flange mount. The procedures will have to be
slightly adjusted if using a welded flange or sanitary tri-clamp mount.

RIGID PROBE

Tools Required:
e Channel lock pliers
e Common screwdriver
e 5/32in. Hex key (allen wrench)

Caution:

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

Perform the following steps to Install the Model MG Digital transmitter:

1. Remove the stop collar and E-ring. With assistance, feed the rigid pipe through the hole of the removed tank flange until the flange is
positioned near the top of the transmitter. Insert the threaded portion of the adjustable fitting into the customer supplied flange and
tighten (apply pipe thread sealant if required). Be careful not to drop the flange as it can damage the transmitter.

2. Slide the product float onto the rigid pipe. Slide the interface float (optional) onto the rigid pipe. Install stop collar 2 inches from the
bottom (see ‘Note’ below). Do not drop the float(s) or allow them to free fall along the rigid pipe as damage may result. Install
E-ring.

Note:

The stop collar can be removed or adjusted based on the float selected for the application. Please consult the factory for more information.

3. Slide float(s) back down to the stop collar to prevent them from free falling during installation into the tank. Insert the rigid pipe
(with floats) through the tank opening and lower the transmitter/float assembly into the tank until it rests on the bottom. DO NOT
DROP OR DAMAGE THE PIPE.

4. Secure the flange onto the tank mount.

5. Pull the transmitter upward so the end plug is just resting on the floor of the tank. Tighten the adjustable fitting to hold the transmitter
in place.

6. Terminate the field wire cables noting proper wire orientation.

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter | |
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FLEXIBLE PROBE

Caution:

When assembling and installing the Model MG transmitter, be careful not to allow the flexible hose to kink or be coiled in less than 16 in. (406.5 mm)
diameter. It is recommended that assembly and mounting of this transmitter should not be done alone. To ensure proper and safe assembly of the
Model MG transmitter, a minimum of two (2) individuals are recommended. Gloves are also recommended. PPE is required for work areas such as safe-
ty shoes, safety glasses, hard hat, and fire resistant clothing.

Tools Required:

e 9/16 in. Socket and ratchet
e Channel lock pliers
e 3/16 in. Hex key (allen wrench)

1. Remove the stop collar. With assistance, feed the flexible hose through the hole of the removed tank flange until the flange is
positioned at the rigid section of pipe near the top of the transmitter. Insert the threaded portion of the adjustable fitting into the
customer supplied flange and tighten (apply pipe thread sealant if required). Be careful not to drop flange on the flexible hose as
damage may result.

2. Slide the product float onto the flexible pipe. Slide the interface float (optional) onto the flexible pipe. Install stop collar 3 inches from
the bottom of rigid section (see ‘Note’ below). Do not drop float(s) or allow them to free fall along the flexible pipe as damage may
result.

Note:

The stop collar can be removed or adjusted based on the float selected for the application. Please consult the factory for more information.

3. Mount the hook, weight, or the magnet to the welded end-plug section of the pipe (this is the bottom rigid section of the pipe) using the
supplied nut, spacer and washer, tighten securely as shown in Figure 5. For the magnet, remove washer before installing in tank.

Flexible pipe Flexible pipe Flexible pipe

Welded Welded Welded
end-plug end-plug end-plug
! : Magnet Remove .
Weight et : washer Bot.tom-flxmg hook .
;] i, (mates with customer supplied
[J+— s\;)ac;,r [ ]~ Spacer hardware mounted in the
T Nut asher 0 e Washer tank bottom)
Transmitter retention Transmitter retention Transmitter retention using
using weight using magnet bottom-fixing hook

Figure 5. Bottom fixing hardware

DO NOT DROP OR DAMAGE THE PIPE
Important: Avoid kinking or bending the flexible pipe in less than 16 inch (406 mm) diameter or damage may result.

Mounting

4. Slide float(s) back down to the stop collar to prevent them from free falling during installation into the tank. Insert the flex pipe and
floats through the tank riser pipe and lower the transmitter/float assembly into the tank until it rests on the bottom. If you are using
a bottom-fixing hook, fasten the hook to the appropriate customer-supplied mating hardware at the tank bottom.

5. Secure the flange onto the tank riser pipe.

6. Pull the transmitter upward to straighten the flexible pipe until the resistance of the weight, magnet, or hook is felt without raising the
weight or magnet off the floor of the tank. Tighten the adjustable fitting to hold the transmitter in place.

7. Terminate the field wire cables noting proper wire orientation.
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Mounting

The method of mounting the Level Plus M-Series transmitter is dependent on the vessel or tank in which it is being used, and what type of
transmitter is being mounted. There are three typical methods for mounting; threaded flange mounting, welded flange mounting, and sanitary
tri-clamp mounting.

THREADED FLANGE MOUNTING

In most applications, the Model MG transmitter can be mounted
directly to the tank or flange via a NPT threaded fitting, assuming
there is a proper threaded connection available. If the float will not fit
through the flange opening when the flange is removed, there must
be some alternative means to mount the float on the transmitter from
inside the vessel; this may require an access port nearby the entry
point of the transmitter as shown in Figure 6.

NPT fitting

Tank flange
< (customer supplied
or ordered separately)

Riser
/

»— Float access
port

Tip of transmitter

Figure 6. Threaded flange mounting for rigid (shown) and flexible pipe

WELDED FLANGE MOUNTING

The Model MG transmitter can also be mounted to a tank flange as
shown in Figure 7. First, install float(s) onto the transmitter. Second,
install the float retaining hardware on the tip of the transmitter. To
complete the installation, mount the transmitter, flange and float(s)
as a unit in to the tank.

Welding sleeve
28.6 mm
(1.13in.) dia

Riser

Mounting
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Bottom-fixing weight,
magnet or hook

Figure 7. Welded flange mounting for rigid and flexible (shown) pipe
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SANITARY TRI-CLAMP MOUNTING

In sanitary applications, the M-Series transmitter is mounted to the tank using a standard sanitary connection and clamp as shown in
Figure 8. In most cases it is not necessary to remove the float as the sanitary end-plug fitting is sized to allow installation with the float in place.
Please note that some sanitary end-plug styles have float(s) permanently mounted as shown in Figure 8. To install the clamp, the transmitter
and float(s) into the mating process connection and attach the sanitary tri-clamp.

123 mm
(4.851n.)
t
81 mm
152 mm (3.19in.)
(6.0in.)
l <— Cable

(Customer supplied)

Sanitary clamp
(Customer supplied) \ / Sanitary cap (welded to transmitter pipe)

X

"\_ Mating process connection
(Customer supplied)

view T Riser

Sanitary float
(Permanently mounted on some
transmitter pipe styles)

Tip of transmitter
Figure 8. M-Series Model MG transmitter. Tank mounted with sanitary connection
Inactive zone: Inactive zone: Inactive zone: Inactive zone:

81 mm (3.21in.) 74 mm (2.9in.) 81 mm (3.21in.) 74 mm (2.91n.)
from t|p typ|cal from t|p typlcal from tip (typical) from tip (typical)

CP DN
Sanltary Drain- |n place Clean-in-place Drain-in-place
with end plug™ no through hole

*This end plug style has permanently mounted floats. Floats cannot be removed from pipe.

Figure 9. End-plug options for transmitters in a sanitary pipe application

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Electrical connections and wiring procedures

A typical intrinsically safe connection for the Level Plus M-Series transmitter includes protective safety barriers, a power supply and a reading
or monitoring device. Refer to Agency information and Brief Operation Manual for Safe Use for detailed information.

A typical explosion proof connection for the M-Series transmitter includes a power supply and a reading or monitoring device connected using
explosion proof conduit. Refer to Agency information and Brief Operation Manual for Safe Use for detailed information.

Notes:

For explosion proof installation, safety barriers are not required and wiring shall be installed in accordance with the National Electric Code ANSI/NFPA 70,
Article 501-30 or the regional equivalent.

Safety recommendations for installation

Always follow applicable local and national electrical codes and observe polarity when making electrical connections. Never make electrical
connections to the M-Series transmitter with power turned on. Make sure that no wire strands are loose or sticking out of the terminal block
connection which could short and cause a problem. Make sure that no wire strands, including shield, are in contact with the electronic
module enclosure. The electronics module enclosure is grounded through internal circuitry and electrically isolated from the explosion-proof
enclosure.

Industrial topologies

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

POINT-TO-POINT

The point-to-point topology consists of having only one device on
the loop as shown in Figure 10. This topology is not usually used
with a bus network since it does not take advantage of placing

multiple devices on a loop.

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

Figure 11. The bus with spurs and tree topologies can also be used
together to form a hybrid topology.

TREE ALIGNMENT

PLC

Figure 10. Point-to-point topology

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 Figure 12. Bus with spurs and tree

topologies can also be used together to form a hybrid topology.
DAISY CHAIN

Figure 11. Bus with spurs topology

e

Figure 12. Tree topology

The daisy-chain topology utilizes a single cable that is connected to PLC

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 Figure 13. MTS does not

suggest using the daisy-chain topology.

PLC

eee

Figure 13. Daisy-chain topology
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Recommended cable types

Listed below are general requirements of cable types for the Level Plus Model MG digital transmitter.
CABLE RECOMMENDATION FOR MODBUS AND DDA
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Cable recommendation:

« Shielded, twisted pair, 24 AWG or heavier

e Minimum 85 °C temperature rating.

e Minimum 0.010 in. (0.25 mm) insulation thickness
« 30 picofarads/foot or less. (see Notes).

Notes:

1. The return conductor for the power supply circuit is connected to the shield at the safety barrier ground terminal. When determining the capacitance of
cable for the power supply circuit, use the manufacturer’s capacitance specifications shown for one conductor and the other conductor connected to
the shield.

2. Most cable manufacturers do not list inductance properties for cables. Where the inductance properties are unavailable, ISA RP12.6 (Installation of
Intrinsically Safe Instrument Systems in Class | Hazardous Locations) recommends the use of 0.2 pH (micro henries) per foot as a value for cable
inductance.

3. Termination and biasing of RS-485 data lines are as follows:

¢ Biasing - Each M-Series transmitter has internal high impedance biasing resistors (30K Q) on both RS-485 data lines. No
additional biasing resistors should be present on the connecting devices (PLC, DCS, PC, converter).

» Termination - Each M-Series transmitter has an internal termination resistor (100K Q) installed across the RS-485 signal lines.
No additional termination resistors are necessary in the connecting devices (PLC, DCS, PC, converter).

CABLE RECOMMENDATION FOR FounpATioN™ FIELDBUS

General requirements of cable types for the M-Series Parameter Value

FounpaTion™ fieldbus transmitter: Resistance 150/km to 150 Q/km

Type A, FOUNDATION™ fieldbus cable (see Table 1 to the right) Inductance 0.4mH/km to TmH/km
Capacitance 80nF/km to 200nF/km

Electrical conduit installation

Table 1. Type A cable

Important:

Seal all conduits within 18 inches.

Notes:

1. Use an explosion proof type conduit sealing fitting.

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

3. Do not over-tighten compression fittings.

4. Use side conduit entry only.

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

MTS Sensors

[ 17|

View shown with
cover removed

3/4 NPT conduit access
J~ Use NPT conduit fitting only!

Plugged entry
Do not use Conduit

(see notes) W« (flexible or rigid)

Conduit from
control room

fy*.__Explosionproof type
conduit sealing fitting
within 18" of housing

NPT Fitting
Do not over-tighten
compression fitting!

Do not remove coverwith circuitlive
in hazardous locations!
Follow safe work procedures.

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Electrical Connections and Wiring

Grounding

Note:

S

Grounding the transmitter through a threaded conduit connection does not provide sufficient ground.

o
(%)
c
=
B
(3
[T}
c
c
o
()

There are two methods to provide an earth ground to the earth ground of the electronics.
* Run an earth ground through the conduit and connect directly to the earth ground of the electronics
* Run an earth ground directly to the ground lug on the outside of the housing and connect the ground lug inside of the housing to the earth
ground of the electronics. Refer to Table 2and Table 3 below for a limited listing of possible barrier selections.

Safety barriers

Entity Parameter

FM Vmax =28 Vdc
Imax = 200 mA
Ci = 0pF
Li=0mH
ATEX Ui =28 Vdc
> 1i=200 mA
Ci = Negligibly low
Li = Negligibly low
CSA Vmax =30 Vdc
Imax = 100 mA
Li=0mH
Number of
Supplier = Type Maximum voltage = Maximum current Maximum power Maximum resistance  channels
STAHL 9001/01-280-165-101 28 Vdc 165 mA 1155 mW 198Q 1
STAHL 9001/01-280-110-101 28 Vidc 110 mA 770 mW 2940 1
MTL 728 28 Vdc 93 mA 651 mW 300Q 1
MTL 728+ 28 Vdc 93 mA 651 mW 300Q 1
MTL 7028+ 28 Vidc 93 mA 651 mW 300Q 1
MTL 7128+ 28 Vdc 93 mA 651 mw 300Q 1
MTL 7728+ 28 Vidc 93 mA 651 mW 300Q 1
Table 2. Power supply (+24 Vdc)
Maximum
current Maximum power  Maximum resistance  Number of
Supplier  Type Maximum voltage (each channel) (each channel) (each channel) channels
STAHL 9001/01-086-010-101 8.6 Vdc 10 mA 21.5 mW 963Q 1
STAHL 9002/11-120-024-001 12 Vdc 12 mA 70 mW 11560 2
MTL 764+ 12 Vdc 24 mA 72 mW 10750 2

Table 3. Communication lines (TX/RX+ and TX/RX-)

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter | |
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Maintenance and Field Service

Maintenance and field service

This section contains information about post installation maintenance and provides an overview of MTS Sensors’ repair and replacement
procedures.

General maintenance and field service requirements

Notes:

Please contact Technical Support or Customer Service for help when damage occurs in order to obtain a return materials authorization (RMA) number.
Packages without a RMA number may be rejected. 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 accompany material that was used in any media.

®
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FLOAT MAINTENANCE

o
®
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Level Plus M-Series transmitters use magnetostrictive technology and only have one moving part—the float. This technology ensures no
scheduled maintenance or recalibration is required. However, MTS recommends that you check the transmitter pipe annually for build up of
process material. Floats should move freely along the pipe. If they do not, routine cleaning should be performed.

FIELD SERVICE

If damage does occur to a M-Series transmitter, the transmitter can be serviced in the field with replacement parts. All electronic parts can
be changed in the field without having to open the process vessel. Please contact Technical Support and refer to the Transmitter Electronics
Replacement Guide (MTS part no. 551104) for detailed steps of field replacement.

SERVICE / RMA POLICY

If the customer suspects their transmitter is damaged or not functioning correctly, call MTS Technical Support for further instruction. If it is
necessary to return the transmitter to the factory, an RMA number is required and can only be issued by Technical Support. Product returns
that do not include an RMA will be returned to the customer. MTS evaluates the transmitter and advises the customer whether a repair or
replacement is necessary and any cost that might be incurred. If the customer declines repair/replacement or the transmitter has no fault
found, the unit is sent back as is and the customer is charged with a standard evaluation fee.

If the transmitter is under warranty and a manufacturer’s defect is detected, there will be no cost to the customer for repair or replacement. If
the transmitter is out of warranty or if the customer has damaged the transmitter, a repair or replacement quote will be provided. In specific
cases where the transmitter can not be removed and returned to the factory for evaluation, field evaluations can be performed on location

by an MTS technician. If field evaluation must be performed, the customer is responsible for all expenses incurred for travel, evaluation,
parts and repair time. However, if the transmitter is under warranty and the problem is due to a manufacturer’s defect, there is no cost to the
customer for replacement parts. To discuss all service options, contact Technical Support.

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Troubleshooting Procedures

Troubleshooting

Table 4 below contains troubleshooting information for the Model MG digital transmitter.

Troubleshooting procedures

Symptom
No communication with transmitter

Missing magnet error

Trigger level error

Volume calculation error

VICF error

Table 4. Troubleshooting reference

Possible Cause
No power
Wiring incorrect

Wrong address

Wrong software

Wrong protocol

Float not recognized
Float is in the dead zone
Wrong number of floats selected

Gain needs to be adjusted

SE is damaged

Min. trigger level too high

No strap table entered

Level outside range of strap table
Strap table incorrect

No VCF table entered

VCF table incorrect

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter | |
Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016 20

Action
Check voltage at transmitter

Reference installation drawing
(see’Electrical connections and wiring’)

DDA factory default is ‘192
Modbus factory default is ‘247’

Confirm correct software

Confirm software and transmitter are
same protocol

Confirm that the float is attached
Raise float to see if the error stops

Confirm that the number of floats on the

transmitter and the number of floats the

transmitter is attempting to verify are the
same.

Consult Factory

Consult Factory

Consult Factory

Enter strap table

Enter additional points in strap table
Check value entries

Enter VCF table

Check VCF value entries

MTS Sensors
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Quick Start-Up Guide - Modbus/DDA User Interface

Quick start-up guide (Modbus and DDA)

BEFORE YOU BEGIN
Note:

Default communication parameters
Modbus: 4800 BAUD 8, N,1
DDA: 4800 BAUD 8,E 1

You must use a RS-485 converter with “Send Data Control’ and the
M-Series Set-up Software to ensure proper operation.

Example:

B & B Electronics 485BAT3 (815-433-5100 www.bb-elec.com).

QUICK START-UP PROCEDURE

1. Connect +24 Vdc to terminals.
2. Connect data lines to terminals.
3. Connect the PC (or other device) to data lines.
(If you are using a PC, use a RS-232 to RS-485 converter. See Note above for more information.)
4. Turn on power to the transmitter.

9. Remove data lines.

10. Install the transmitter into the vessel (see Installation and mounting on page 11).
11. Reconnect power and data lines.

12. Verify communications with the host system (repeat step 5).

13. Calibrate current tank level (optional). Setup is complete.

5. Start the M-Series Setup Software. Click the ‘Data From Device’ tab. Click the ‘Device’ pull down menu (located in the upper right g'
corner of the window) to verify communications using factory default address ‘247’ for Modbus or factory default ‘7192 for DDA. .é

6. Change the address to one that is suitable for the installation network. S
7. Verify proper operation of product and or interface floats and temperature. ()
8. Turn off power to the transmitter. o
[X]
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Modbus User Interface

Modbus Interface

Notes:

Termination and biasing of RS-485 data lines are as follows:

* Biasing
Each M-Series transmitter has internal high impedance biasing
resistors (30K Q) on both RS-485 data lines. No additional biasing
resistors should be present on the
connecting devices (PLC, DCS, PC, Converter).

* Termination
Each M-Series transmitter has an internal termination resistor
(100K Q) installed across the RS-485 signal lines. No additional
termination resistors are necessary in the connecting devices (PLC,
DCS, PC, Converter).

MODBUS IMPLEMENTATION

The Modbus implementation for the M-Series digital transmitter
conforms to the ‘Modicon Modbus Protocol Reference Guide,
PIMBUS-300 Rev. G’ available from Modicon, Inc. The information
provided below assumes familiarity with the Modbus protocol as
outlined in this reference guide. All information provided applies to
Modbus RTU protocol only.

MODBUS FUNCTION CODES

Communication parameters:

Modbus: 4800 BAUD or 9600 8N, 1
(Reference) Monitor: Modbus RTU Variable BAUD Rate 8, E, 1

The following Modbus function codes are supported:

Function 03 - Read Holding Registers

Function 04 - Read Input Registers

Function 06 - Preset Single Register

Function 08 - Diagnostics (Subfunction 00, Return Query Data)

Function 08 - Diagnostics (Subfunction 01, Restart
Communications Option)

Function 08 - Diagnostics (Subfunction 04, Force Listen Only
Mode)

Function 16 - Preset Multiple Registers

Function 17 - Report Slave ID

Function 03 - Read Holding Registers

The device responds to this message by returning the contents of
the requested data register(s).
(See ‘Device Modbus Register Maps’ on page 22).

The following implementation-specific considerations apply:

e [fan unsupported or reserved register is requested, a maximum
negative value (8000H or 80000000H for paired registers) is
returned (See ‘Device Modbus Register Maps’ on page 212
for unsupported/reserved registers).

* |f a register contains an device error a maximum negative value
is returned.

* If a register is blank, indicating that the desired function is not

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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enabled (e.g., volume calculations) a value of 0000H is returned.
e Unsupported or reserved bits will always be set to 0. See ‘Device
Modbus Register Maps’ on page 22 for alarm bit definitions.

Function 04 - Read Input Registers

This function is handled exactly the same as Function 03. (Be advised
that all registers are read-only in this implementation).

Function 06 - Preset Single Registers

Confirmation of successful transmission is confirmed when the
device responds by echoing back what was sent.

Function 08 - Diagnostics (Subfunction 00, Return Query Data)

The device responds to this request with the following data:
Slave address: echoed
Function: 08H
Subfunction high: 00H
Subfunction low: 00H
Query data (16-bit): echoed
Error check: 16-bit CRC/8-bit LRC

Function 08 - Diagnostics
(Subfunction 01, Restart Communications Option)

Note:

The communications event log is not supported. The “Query data”
field is irrelevant (normally, FFOOH would clear the log).

|22 |

If the device is in listen-only mode, the device responds to this
message by switching out of listen-only mode - (resulting in no
response being sent to the request).

If the device is not in listen only mode, it responds as follows:
Slave address: echoed
Function: 08H
Subfunction high: 00H
Subfunction low: 01H
Query data (16-bit): echoed (0000H or FFOOH)
Error check: 16-bit CRC/8-bit LRC

Function 08 - Diagnostics
(Subfunction 04, Force Listen-Only Mode)

The device responds to this request by switching to listen-only
mode. Messages are still received and parsed, but no responses
are transmitted. To switch out of listen-only mode, issue a ‘Restart
Communications Option’ request (function 08, subfunction 01) or
cycle power.

Function 16 - Preset Multiple Registers

The device response returns the slave address, function code, start-
ing address, and quantity of registers preset.

MTS Sensors
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Modbus User Interface

MODBUS FUNCTION CODES (CONTINUED) Reported when:

Function 17 - Report Slave ID
* Afunction other than 03, 04, 06, 08, 16 or 17 is requested

The device responds to this request with the following data: « Function 08 is requested, and a subfunction other than 00, 01,
Slave address: echoed or 04 is requested

Function: 11H
Byte count: 05H Error code 02 (lllegal Data Address)

Slave ID: FFH Reported when:

Run indicator status: FFH (ON)

Additional data: ‘DMS’ * Function 03 or 04 is requested and the starting register number
Error check: 16-bit CRC/8-bit LRC is greater than 5198 (register greater than 35198 or 45198)

Modbus Exceptions
The following standard Modbus exceptions are implemented:
Error code 01 (lllegal Function) Reported when:
* Function 03 or 04 is requested and the number of data points
is greater than 800.

Error code 03 (lllegal Data Value)

DEVICE MODBUS REGISTER MAPS

Data Description Data Description
Modbus Data T denotes Note Modbus Data T denotes Note
Register = Address duplicate register Reference Register ~ Address duplicate register Reference
30001 0000 Product Level High 2, Page 26 30018 0017 Temperature Average
Word (x 1000) 3, Page 27 Low Word (x 10000)
30002 0001 Product Level Low 30019 0018 GOVP High Word 6, Page 27 .
Word (x1000) - 30020 0019 GOVP Low Word @
30003 0002 {,'\‘ltoerféa&e 1L§(‘)’g; High 30021 0020  GOVI High Word 7, Page 27 -8
(3]
30004 0003 Interface Level Low EERE GOVI Low Word 2
Word (x 1000) 30023 0022 GOVT High Word 8, Page 27 = O
30005 0004 Roof Level High Word  Inactive 30024 0023 GOVT Low Word ==
(x1000) 30025 0024 GOVU High Word 9, Page 27 —
30006 0005 Roof Level Low Word Inactive 30026 0025 GOVU Low Word
plery 30027 0026 NSVP High Word 10, Page 27

30007 0006 Temperature 1 High 4, Page 27
Word (x 10000)

30008 0007 Temperature 1 Low

30028 0027 NSVP Low Word
30029 0028 MASS High Word

Word (x 10000) 30030 0029 MASS Low Word
30009 0008 Temperature 2 High 30031 0030 Temperature 11, Page 27
Word (x 10000) Correction Method
30010 0009 Temperature 2 Low High Word
Word (x 10000) 30032 0031 Temperature
30011 0010 Temperature 3 High Correction Method
Word (x 10000) Low Word
30012 0011 Temperature 3 Low 30033 0032 API Gravity High
Word (x 10000) Word (x 100)
30013 0012 Temperature 4 High 30034 0033 API Gravity Low Word
Word (x 10000) (x 100)
30014 0013 Temperature 4 Low 30035 0034 Working Capacity
Word (x 10000) High Word (x 10)
30015 0014 Temperature 5 High 30036 0035 Working Capacity Low
Word (x 10000) Word (x 10)
30016 0015 Temperature 5 Low 30037 0036 TEC High Word 12, Page 27
Word (x 10000) (x 10000000)
30017 0016 Temperature Average 5, Page 27 30038 0037 TEC Low Word
High Word (x 10000) (x 10000000)

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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DEVICE MODBUS REGISTER MAPS (CONTINUED)

Data Description Data Description

Modbus Data T denotes Note Modbus Data T denotes Note
Register ~ Address duplicate register Reference Register = Address duplicate register Reference
30039 0038 Density High Word 13, Page 27 30202 201 Interface Level High
(x 100) Word (x1000) t
30040 0039 Density Low Word 30203 202 Interface Level Low
(x 100) Word (x1000) F
30041 0040  Reference Tempera- 14, Page 27 R el
ture High Word (x 10) 30205 204 g(OOf Lgvil Low Word Inactive
30042 0041 Reference Tempera-
ture Low Word (x 10) DA
- 30206 205 Temperature 1 High 4, Page 27
30043 0042 }\//Iolumle_zI 'C?]I%L\;Ianon 15, Page 27 Word (x10000)
Ddgiiligivord 30207 206 Temperature 1 Low
30044 0043 Volume Calculation Word (x10000)
Mode Low Word 30208 207 Temperature 2 High
30045 0044 Sphere Radius High 16, Page 27 Word (x10000)
Word (x 10) 30209 208 Temperature 2 Low
30046 0045 Sphere Radius Low Word (x10000)
Word (x 10) 30210 209 Temperature 3 High
30047 0046 Sphere Offset High 17, Page 27 Word (x10000)
Word (x 10) 30211 210 Temperature 3 Low
30048 0047 Sphere Offset Low Word (x10000)
Word (x 10) 30212 211 ngera%geog High
30049 0048 Average Interval High 18, Page 27 il )
— Word 30213 212 Temperature 4 Low
& 30050 0049 Average Interval L Word (x10000)
Lo . UBRE [ Lo 30214 213 Temperature 5 High
= & o , Word (x10000)
g - 30051 0050 Alarm/Status High 19, Page 27 30215 214 Temperature 5 Low
o0 Word Word (x10000)
-g E 30052 0051 Alarm/Status Low 30216 215 Temperature 6 H|gh
— Word Word (x10000)
30053 0052 VCF Calculation Error 20, page 29 30217 216 Temperature 6 Low
Status Word (x10000)
30054 0053 Volume Calculation 21, page 29 30218 217 sze(ra}g[)eog)High
Error Status ord (x
30055-  0054-  Reserved 22, page 29 30219 218 wmge(ra}ggeog)ww
30099 0098 ora (x
; 30220 219 Temperature 8 High
30100 0099 Le?gwhperature Units 23, page 29 Word (x10000)
. 30221 220 Temperature 8 Low
30101 0100 TLe(z)n\;Iperature Units Word (x10000)
. s 30222 221 Temperature 9 High
30102 0101 Density Units High 24, page 29 Worg (x10000) g
30103 0102 Density Units Low 30223 222 Temperature 9 Low
30104 0103 Volume Units High 25, page 29 Word (x10000) _
30105 0104 Volume Units Low 30224 223 W{fﬂge{;}%ﬂox High
30106 0105 Length Un?ts High 26, page 29 30225 994 Temperature 10 Low
30107 0106 Length Units Low Word (x10000)
30108 0107 Mass Units High 27, page 29 30226 225 Temperature 11 High
30109 0108 Mass Units Low — \T/VOFd (x1 000(131 ]
. emperature ow
30110 0109 ﬁgLrNeesv;/ Device 28, page 29 Word (x10000)
30200 199 Product Level High 2, Page 26 e R et no
L e 30229 228 Temperature 12 Lo
30201 200 Product Level Low petair W

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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DEVICE MODBUS REGISTER MAPS (CONTINUED)

Data Description Data Description
Modbus Data T denotes Note Modbus Data T denotes Note
Register  Address duplicate register Reference Register  Address duplicate register Reference
30230 229 Temperature Average 5, Page 27 30259 258 Sphere Radius Low
High Word (x10000) Word (x10) f
30231 230 Temperature Average 30260 259 Sphere Offset High 17, Page 27
Low Word (x10000) Word (x10) £
30232 231 GOVP High Word # 6, Page 27 30261 260 Sphere Offset Low
30233 232 GOVP Low Word # Word (x10) ¥
30234 233 GOVI High Word 7, Page 27 30262 261 Average Interval High 18, Page 27
30235 234 GOVI Low Word # Word
30236 235 GOVT HighWord+ 8, Page 27 e g el e
30237 236 GOVT Low Word £
264 2 Al tatus High 19, Page 27
30238 237 GOVU HighWordt 9, Page 27 3026 03 T S
80239 238 GOVU Low Word § 30265 264 Alarm/Status Low
30240 239 NSVP High Word 10, Page 27 Word
30241 240 NSVP Low Word £ 30266 265 VCF Calculation Error 20, page 28
30242 241 MASS High Word Status
30243 242 MASS Low Word % 30267 266 Volume Calculation 21, page 28
Error Status
30244 243 Temperature 11, Page 27
Correction Method 30300 299 Temperature Units 23, page 28
High Word High £
30245 244 Temperature 30301 300 Temperature Units
Correction Method Low % b
Low Word £ L 4
30302 301 Density Units High £ 24, page 28 o
30246 245 API Gravity High - g
e () = 30303 302 Density Units Low § <
30247 246 API Gravity Low Word =} 2
(I00)5E 30304 303 Volume Units High+ 25, page 28 [R=f=
30248 247 Working Capacity —
0 Ve Tz 30305 304 Volume Units Low ¥
30249 248 Working Capacity Low
LRl (910) 30306 305 Length Units High + 26, page 28
30250 249 TEC High Word 12, Page 27
(x10000000) 30307 306 Length Units Low £
30251 250 TEC Low Word
(x10000000) £ o
— 30308 307 Mass Units High £ 27, Page 27
30252 251 Density High Word 13, Page 27
(x100) 30309 308 Mass Units Low
fzee ) a2 gg%%t)yimw £t 30310 309 Set New Device 28, page 28
Address
30254 253 Reference 14, Page 27 31101 1100 Tank offset High 29, page 28
Temperature High (x 10)
Word (x10) £
30255 054 EE— 31102 1101 TanBOffset Low
Temperature Low (x10)
Word (x10) £ 31103 1102 Calibrate Using 30, page 28
30256 255 Volume Calculation 15, Page 27 ﬁ!”rr]e”t 1Pr°d“°t Level
Mode High Word # igh (x 1000)
; 31104 1103 Calibrate Using
HUESY 23 \,\//loc!g;nfo(ﬁlwggoin Current Product Level
: _ Low (x 1000)
30258 257 Sphere Radius High 16, Page 27 31105 1104 Calibrate Using 31, page 28

Word (x10) £ Current Interface

Level High (x 1000)

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Modbus User Interface

DEVICE MODBUS REGISTER MAPS (CONTINUED)

Modbus Data
Register = Address
31106 1105
31107 1106
31108 1107
31109 1108
31110 1109
31111 1110
31112 1111
31113 1112
31114 1113
31115 1114
31116 1115
31117 1116
31118 1117
31119 1118
31120 1119
31121 1120
31122 1121
31123 1122
31124 1123
31125 1124
31126 1125
31127- 1126 -
31998 1997
31999 1998
32000 1999
32001 2000

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter

Data Description
T denotes

duplicate register
Calibrate Using
Current Interface
Level Low (x 1000)
Calibrate Using
Current Roof Level
High (x 1000)
Calibrate Using
Current Roof Level
Low (x 1000)
Alarm Units High
Alarm Units Low
Interface High Alarm
High (x 100)
Interface High Alarm
Low (x 100)
Interface Low Alarm
High (x 100)
Interface Low Alarm
Low (x 100)
Product High Alarm
High (x 100)
Product High Alarm
Low (x 100)
Product Low Alarm
High (x 100)
Product Low Alarm
Low (x 100)
Roof High Alarm High
(x 100)
Roof High Alarm Low
(x 100)
Roof Low Alarm High
(x 100)
Roof Low Alarm Low
(x 100)
Temperature Average
High Alarm High
(x 100)
Temperature Average
High Alarm Low
(x 100)
Temperature Average
Low Alarm High (x
100)
Temperature Average
Low Alarm Low
(x 100)
Reserved

Number Of Strap
Table Entries High

Number Of Strap
Table Entries Low

Strap Table Level 1
High (x 10000)

Note
Reference

32, Page 29

33, Page 29

34, Page 29

35, Page 29

36, Page 29

37, Page 29

38, Page 29

39, Page 29

40, Page 29

41, Page 29

22, page 28

42, Page 29

43, Page 29

Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016
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Modbus
Register
32002
32003
32004
32005

32006

\

32199
32200
32201
32202
32203
32204
32205

32206

\

32399
32400
32401 -
34998
34999
35000
35001
35002

35003

Data

Address

2001

2002

2003

2004

2005

2199

2200

2201

2202

2203

2204

2205

2399
2400 -
4997
4998
4999
5000
5001

5002

Data Description
1 denotes
duplicate register

Strap Table Level 1
Low (x 10000)

Strap Table Level 2
High (x 10000)
Strap Table Level 2
Low (x 10000)
Strap Table Level 3
High (x 10000)

Strap Table Level 3
Low (x 10000)

Strap Table Level 100
High (x 10000)

Strap Table Level 100
Low (x 10000)
Strap Table Volume
1 High

Strap Table Volume
1 Low

Strap Table Volume
2 High

Strap Table Volume
2 Low

Strap Table Volume
3 High

Strap Table Volume
3 Low

Strap Table Volume
100 High (x 10000)

Strap Table Volume
100 Low (x 10000)

Reserved

Number Of VCF Table
Entries High

Number Of VCF Table
Entries Low

VCF Table Tempera-
ture 1 High (x 10000)

VCF Table Tempera-
ture 1 Low (x 10000)

V/CF Table Tempera-
ture 2 High (x 10000)

Note
Reference

44, Page 29

45, Page 29

46, Page 29

47, Page 29

48, Page 29

MTS Sensors
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DEVICE MODBUS REGISTER MAPS (CONTINUED)

Data Description Data Description
Modbus Data T denotes Note Modbus Data T denotes Note
Register  Address duplicate register Reference Register ~ Address duplicate register Reference
35004 5003 VCF Table Tempera- 35102 5101 VCF Table Correction

ture 2 Low (x 10000) 1 Low (x 10000)
35005 5004 VCF Table Tempera- 35103 5102 VCF Table Correction

ture 3 High (x 10000) 2 High (x 10000)
35006 5005 VICF Table Tempera- 35104 5103 VCF Table Correction

ture 3 Low (x 10000) 2 Low (x 10000)

I I 35105 5104 VCF Table Correction
Il Il 3 High (x 10000)

I I 35106 5105 VCF Table Correction
3 Low (x 10000)
v v [ [

35099 5098 VCF Table Tempera- 49, page 30 Il Il

ture 50 High Il [l
(x 10000)
35100 5099 VCF Table Tempera- * *
ture 50 Low (x 10000) 35199 5198 VCF Table Correction 51, page 30
35101 5100 VCIf Table Correction 50, page 30 50 High (x 10000)
1 High (x 10000) 35200 5199 VCF Table Correction
50 Low (x 10000)
SPECIAL/ADVANCED DIAGNOSTIC REGISTER MAPS
Modbus Data Data Description Note Modbus Data Data Description Note
Register  Address Reference Register  Address Reference
35201 5200 Num_Lineariztion_ 36001 6000 Lintable_Error200_Hi
EntriesTHi o Lintable_Error200_Lo
E“{’?—L”‘Lea”Z“O”— 36003  6002- Lintable_Slopel_Hi
ntries_Lo 6399 Lintable_Slope1_Lo
35203 5202 - Lintable_Level1_Hi 3 "
5999 Lintable_Levell Lo 36401 6400 Lintable_Slope200_Hi

Lintable_Slope200_Lo
35601 5600 Lintable_Level200_Hi
Lintable_Level200_Lo

35603 5602 - Lintable_Error1_Hi
5999 Lintable_Error1_Lo

HOW UNITS ARE USED

Registers that are read or preset are done so using the current unit type’s programmed unit.

For example:
If the current unit type is ‘Length’ and you currently have selected ‘Feef as your unit, then the value returned will be in that unit. Make sure
the value programmed is also done so using that unit.

MODBUS REGISTER MAP NOTE REFERENCES

1. All registers can be accessed using either Modbus Function 03 For example:
(Read Holding Registers) or Modbus Function 04 Register 30001 (16-bit high word) = 0002H (Must be read
(Read Input Registers). However, all registers are read-only in first) Register 30002 (16-bit low word) = 3F8CH
this implementation. Long word (32-bit) = 00023F8CH (decimal 147340)
For example: Or:
Registers 30001 and 30002 (using Function 03) can also be Register 30001 (high word) =2
read as registers 40001 and 40002 (using Function 04). Register 30002 (low word) = 16268
Multiply register 30001 x 65536 : 2 x 65536 = 131072
2. Pairs of registers identified as ‘High Word and ‘Low Word Add result to register 30002 : 131072 + 16268 = 147340

must be read together reading the ‘High Word” first.
Both values need to be concatenated by the master to form a
32-bit unsigned ‘long word quantity.

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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DEVICE MODBUS REGISTER MAPS (CONTINUED)

3.

10.

11.

12.

13.

14.

15.

All registers identified as ‘(x 10)’,’(x 100)’,’(x 10000)’

(x 100000000) or ‘(x 1000)’ have been scaled (multiplied) by
a factor of 10, 100, 1000, 10000 or 10000000 before
transmission to preserve the fractional portion of the data
value. The master must divide these values by the scale factor
as necessary.

For example:

Register 30001 (16-bit high word) = 0002H

Long word (32-bit) = 00023F8CH (decimal 147340)
Divide by 1000, actual value = 147.340

Individual digital temperature

Average submerged temperature

GOVP = Gross Observed Volume Product
GOVI = Gross Observed Volume Interface
GOVT = Gross Observed Volume Total
GOVU = Gross Observed Volume Ullage
NSVP = Net Standard Volume of Product

Temperature Correction Method
There are five methods to choose from:
1 = (6A) Heavy Qils
2 = (6B) Light Qils
3 =(6C) Chemicals
4 = Chemicals with wider coefficients than 6C and a
movable reference temperature (6C Mod).
5 = Custom Table.

Thermal Expansion Coefficient (TEC)

Temperature correction method ‘6C’ uses the thermal expan-
sion coefficient of the product being measured to determine
the volume correction factor. Allowable values are 270.0 to
930.0. TEC Units are in 10E-6/Deg F.

Density

Temperature correction method ‘6C’ and ‘Custom Table
requires you to enter the density (at the given reference
temperature) of the product being measured for the net mass
calculation.

Reference Temperature
This is the desired base temperature for the VCF calculation
when Temperature Correction Method ‘6C Mod’is used.
Volume Calculation Mode
This is the mode you wish the volume calculations to be
performed by:

1 = Use Strap Table

0 = Use Sphere Calculation

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016
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16.

17.

18.

19.

Sphere Radius
The radius of the sphere when volume calculations are
performed (using the sphere calculation mode).

Sphere Offset
The offset of the sphere when volume calculations are
performed (using the sphere calculation mode).

Average Interval
All level, temperature and volume calculation can be
averaged using timed method. Allowable values are as
follows:

0 =1 second (default)

5 =5 seconds

10 = 10 seconds

15 =15 seconds

20 = 20 seconds

25 = 25 seconds

30 = 30 seconds

35 = 35 seconds

40 = 40 seconds

45 = 45 seconds

50 = 50 seconds

55 = 55 seconds

60 = 60 seconds

Alarm/Status bit definitions:
D1 Interface Alarm High
D2 Interface Alarm Low
D3 Product Alarm High
D4 Product Alarm Low
D5 Roof Alarm High
D6 Roof Alarm Low
D7 Average Temperature Alarm High
D8 Average Temperature Alarm Low
D9 Magnet Is Missing
D10 Digital Temperature 0 Error
D11 Digital Temperature 1 Error
D12 Digital Temperature 2 Error
D13 Digital Temperature 3 Error
D14 Digital Temperature 4 Error
D15 Digital Temperature Average Error
D16 — D32 Reserved

For each corresponding alarm bit:
0 = ALARM OFF
1 = ALARM ON
Reserved bits will always be set to 0 (OFF).

MTS Sensors
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20.

21.

22.

23.

24.

MTS Sensors

Volume Correction Factor Calculation Error Status.
This value can only be read. If there is no error performing
the volume correction factor then the value is zero otherwise,
the value is a non-zero code and one of the following:
1 = Invalid API value or invalid temperature input value for
6A or 6B VCF calculation.
2 = Invalid API value or invalid temperature input range for
6A VCF calculation.
3 = Invalid API value or invalid temperature input range for
6B VCF calculation.
4 = Invalid API value or invalid temperature input value for
6C VCF calculation.
5 = Invalid API value or invalid temperature range for 6C
VCF calculation.
6 = Invalid API value or invalid temperature range for 6C
Wide VCF calculation.
7 = Invalid delta temperature for 6C VCF calculation.
8 = Interpolation error, temperature value not found in the
table.
9 = Invalid or No VCF method selected.

Volume Calculation Error Status
This value can only be read. If there is no error performing the
volume calculations then the value is zero otherwise the value
Is a non-zero code and one of the following:

1 = Negative table entries are not allowed.

2 = Interpolation error, level value not found in the table.

3 = Sphere Calculation error, level exceeds sphere

radius x 2.
4 = Galculated a negative volume value.

Undefined or reserved registers within the register map will
return a maximum negative value (8000H, or 80000000H for
register pairs). Attempting to read registers outside the
register map (35798 or higher) will cause a Modbus Exception
Error Code 02 (/llegal Data Value) to be returned.

Temperature Units
The value for temperature units can be one of the following
codes:

0 = Celsius

1 = Fahrenheit

Density Units High
The value for density units can be one of the following codes:
0 = Grams/Milliliters
1 = Grams/Liter
2 = Kilograms/Cubic Meters
3 = Kilograms/Liter
4 = Pounds/Cubic Inch
5 = Pounds/Cubic Foot
6 = Pounds/Gallon
7 = Tonnes/Cubic Meter
8 = Tons/Cubic Yard

|29 |

25.

26.

27.

28.

29.

30.

31.

Model MG Operation and Installation Manual
Modbus User Interface

Volume Units
The value for volume units can be one of the following codes:
0 = Liters
1 = Cubic Millimeters
2 = Cubic Meters
3 = Gubic Inches
4 = Gubic Feet
5 = Gallons
6 = Barrels

Length Units
The value for length units can be one of the following codes:
0 = Millimeters
1 = Centimeters
2 = Meters
3 = Kilometers
4 = Inches
5 = Feet
6 = Yards

Mass Units
The value for mass units can be one of the following codes:
0 = Kilograms
1 = Grams
2 = Ounces
3 = Pounds
4 =Tons
5 =Tonnes

Set New Device Address
This register will program the new device address. Valid values
for Modbus are between: 1 —247.

Tank Offset

This is the value that will be added or subtracted from the level
measurements.

This allows the tank level reading to be calibrated to the users
hand gauged tank reading (or other reference guide).

(See notes 30, 31 and 32) for more information.

Calibrate Using Current Product Level

This is used to calibrate the level measurements. This allows
the user to enter the hand gauged tank reading (or other level
reference guide) of the Product and the device will calculate
the necessary calibration offset.

The calculated value will then be stored as the ‘Tank Offsef.
(See note 29)

Calibrate Using Current Interface Level

This is used to calibrate the level measurements. This allows
the user to enter the hand gauged tank reading (or other level
reference guide) of the Interface and the device will calculate
the necessary calibration offset.

The calculated value will then be stored as the ‘Tank Offsef.
(See note 29)

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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DEVICE MODBUS REGISTER MAPS (CONTINUED)

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016

Calibrate Using Current Roof Level

This is used to calibrate the level measurements. This allows
the user to enter the hand gauged tank reading (or other level
reference guide) of the Roof and the device will calculate the
necessary calibration offset.

The calculated value will then be stored as the ‘Tank Offset’.
(See note 29)

Alarm Units
This register programs the unit type for which you can
configure alarms. Product and Interface can be ‘Volume or
‘Length’ unit type, however Roof can only be ‘Length’ unit
type.
Valid Values are as follows:

2 = Volume Units Type.

3 = Length Units Type.

Interface High Alarm

The value for which the Interface cannot be >=. Make sure the
value is programmed in the current Alarm Units type.

(See Note 33)

Interface Low Alarm

The value for which the Interface cannot be <=.

Make sure the value is programmed in the current Alarm Units
type. (See Note 33)

Product High Alarm

The value for which the Product cannot be >=.

Make sure the value is programmed in the current Alarm Units
type. (See Note 33)

Product Low Alarm

The value for which the Product cannot be <=.

Make sure the value is programmed in the current Alarm Units
type. (See Note 33)

Roof High Alarm
The value for which the Roof cannot be >=.
This value can only be in unit type of Length. (See Note 33)

Roof Low Alarm
The value for which the Roof cannot be <=.
This value can only be in unit type of Length. (See Note 33)

Temperature Average High Alarm
The value for which the Average Temperature cannot be >=.

Temperature Average Low Alarm
The value for which the Average Temperature cannot be <=.

Number Of Strap Table Entries

This value specifies the number of strap table entries to be
used in the tank-strapping table.

Table sizes can range from 2 to 100 entries.

|30 |

43.

44,

45.

46.

47.

48.

Strap Table Level 1

This is the register for the first strap table level value entry.
Each register can be accessed individually (but programmed in
pairs) using the following formula:

Strap Table Level 1 High + ((Desired Entry #) * 2) - 2.

For example,
if you wanted to program the 50th table entry:
32000 + ((50 * 2) - 2) = 32098.

You can program the entire table by setting the strap table
Level 1 High register (32000) as your first register and a
length of 100 using Modbus Function 16. You could also use
Modbus Function 6 to program a single register pair.

Strap Table Level 100
This is the register for the last strap table Level value entry.
(See note 43) for details.

Strap Table Volume 1
This is the register for the first strap table volume value entry.
Each register can be accessed individually (but programmed in
pairs) using the following formula:
Strap Table Volume 1 High + ((Desired Entry #) *
For example,
If you wanted to program the 50th table entry:
32200 + ((50 * 2) - 2) = 32298.

2)-2

You can program the entire table by providing the strap Table
Volume 1 High register (32000) as your first register and

a length of 100 using Modbus Function 16. You could also use
Modbus Function 6 to program a single register pair.

Strap Table Volume 100
This is the register for the last strap table Volume value entry.
(See note 45) for details.

Number of VCF Table Entries

This value specifies the number of VCF table entries to be used
in the volume correction factor table.

Table sizes can range from 2 to 50 entries.

VCF Table Temperature 1
This is the register for the first VCF table Temperature value
entry.

Each register can be accessed individually (but programmed in
pairs) using the following formula:
VCF table Temperature 1 High + ((Desired Entry #) *2) — 2.

For example,

if you wanted to program the 25th table entry:

35000 + ((25 * 2) — 2) = 35048.

You can program the entire table by providing the VCF table

MTS Sensors
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Temperature 1 High register (35000) as your first register VCF table Correction 1 High + ((Enter Entry #) * 2) — 2.
and a length of 50 using Modbus Function 16. For example,

You could also use Modbus Function 6 to program a single if you wanted to program the 25th table entry:

register pair. 35100 + ((25 *2) — 2) = 35148.

49. VCF Table Temperature 50 You can program the entire table by providing the VCF table
This is the register for the last VCF table Temperature value Correction 1 High register (35100) as your first register and
entry. (See note 48) for more information. a length of 50 using Modbus Function 16.

You could also use Modbus Function 6 to program a single

50. VCF Table Correction 1 register pair.

This is the register for the first VCF table Correction value
entry. Each register can be accessed individually (but 51. VCF Table Correction 50
programmed in pairs) using the following formula: This is the register for the last VCF table Correction value entry.

(See note 50) for more information.
Formulas used in volume calculation

1. GOVP = GOVT - GOVI (two float system) 4. VOLUME CORRECTION FACTOR
GOVP = GOVT (one float system) VCF = EXP {- A(T) X (t-T) x [1 +(0.8 x A(T) x (t-T))]}
GOVT= GOVP + GOVI (two float system)
GOVT= GOVP (one float system) Where:
GOVU = WORKING CAPACITY - GOVT (one or two float t = any temperature*
system) T = BASE TEMPERATURE (60 DEGREES F)
A(T) = coefficient of thermal expansion at the base
The gross observed volume of the product (GOVP) is equal temperature T —
to the total volume of the tank (GOVT) minus the interface [«F)
volume (GOVI). The GOVT is measured by the product Where: g 8
float (the float closest to the flange of the transmitter) and the EXP is the exponential function (e*). » E
GOVl is measured by the interface float (the float closest to —] zl-:
the tip of the transmitter). The level information from the The coefficient of thermal expansion at the base g -E
transmitter is used along with the strap table to calculate the temperature is related to the density of the product at the O =
corresponding gross observed volumes. base temperature T by: —
2. NSVP =GOVP x VCF A (T) = [KO + K1 x DEN (T)] / [DEN (T) x DEN (T)]
The net standard volume of the product (NSVP) is equal to the
gross observed volume of the product (GOVP) multiplied by Where:
the volume correction factor (VCF). The VCF is calculated from Density is defined in units of KG/M?
thermal expansion properties of the product (programmed by KO and K1 are constants related to each product.
the user) and the temperature information from the gauge. *API 2540 states that temperature data is rounded to the
(see 4. VOLUME CORRECTION FACTOR) for details. nearest tenth (0.1) degree.
3. MASS = NSVP x DENSITY
The mass of the product (MASS) is equal to the net standard This section includes all the constants used by the software to
volume of the product (NSVP) multiplied by the density of the calculate the volume correction factors and valid ranges for the API
product (DENSITY) programmed by the user. (density) and temperature data.
Constants: KO = 341.0957
K1=0.0
Valid temperature range Valid gravity ranges (API)
0to +300.0 °F 0 to 40.0 °API
0to +250.0 °F 40.1 t0 50.0 °API
0to +200.0 °F 50.1 to 100.0 °API

Table 5. 6A heavy oils
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FORMULAS USED IN VOLUME CALCULATIONS (CONTINUED)

Valid temperature range Valid TEC ranges
Valid gravity range ° * R/ o

Product type Constants (AP) 0to +300.0 oF 270.0 t0 510.0 * 10E-6/ oF
Fuel oil KO = 103.8720 0.0 to 37.0 °API 010 +250.0°F 510.510530.0 * 10E-6/*F

K1 = 0.2701 0to +200.0 °F 530.5 to 930.0 * 10E-6/ °F

- o *For the transiti , A(T) = [K1 + KO (DEN (T) x DEN (T

Jet group E? ; 8300'301 0 37.110 47.9 °AP| **%C ies trr?g?fhleorrr;glrgiganéign c[oeffi+cient(of the( p)r())(duct b(eiZ\)é measured
Transition group KO = 1489.0670 48.0 to 52.0 °API Table 7. 6C chemicals

K1 =-0.0018684 . -
Gasoline KO = 192 4571 59 1 t0 85.0 °AP Valid temperature range Valid TEC ranges

K1=0.2438 0to +300.0 °F 100.0 t0 999.0 * 10E-6/ °F
Valid temperature ranges Valid TEC ranges *For the transition group, A(T) = [K1 + KO (DEN (T) x DEN (T))
0to +300.0 °F 010 40.0 °API Table 8. 6C MOD
0to +250.0 °F 40.1 t0 50.0 °API Note:
0to +200.0 °F 50.1 to 85.0 °API '

Volumetric modes 6C MOD and CUST TAB are not intended for
custody transfer applications since they do not follow API standard
2540 exactly. The software for 6C MOD incorporates a moveable
terperature reference and allows for a wider range of TEC values.

Table 6. 6B light oils

Installing the M-Series Digital Setup Software

Adjustments to the calibration and set up parameters of the transmitter can be performed using the M-Series Digital Setup Software package.
The software can be run from any PC using a RS-485 to RS-232 converter (See Table 9 MTS part number references). In the ‘MTS Digital
Gauge Configuration - Modbus -COM’ window, you will see two tabs labeled ‘Data From Device’ (see Figure 14 ) on page 32 and ‘Volume
Calculations’ (see Figure 15 on page 32). You will use these tabs to calibrate the transmitter and change setup parameters.

Note:
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You must use a RS-485 converter with ‘Send Data Control” when using the M-Series Digital Setup software to ensure proper operation.
Example: B & B Electronics 485BAT3 (815-433-5100 www.bb-glec.com).
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M-Series PC Digital Setup Software (Modbus)
CD and RS-485 to RS-232 converter M-Series PC Digital Setup Software (Modbus) CD RS-485 to RS-232 converter

Order number: 625051 Order number; 625052 Order number: 380075

Table 9. MTS part number references

Perform the following steps to install the transmitter setup software to establish communications with the transmitter:

1. Install Setup Software from the CD that came with your transmitter or go to www.mtssensors.com to download the latest version.

2. Connect transmitter to the RS-485 to RS-232 converter and attach the converter to your PC. Some PC’s will require an additional Serial
to USB converter.

3. Open the Software program.

4. Select COM Port. If you do not know which COM port to select, right click My Computer and select Properties -> Hardware Tab ->
Device Manager -> Ports (COM & LPT) to view the list.

5. Click the Device: pull-down window and select the ‘transmitter address’, the factory default for Modbus is 247.

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter | |
Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016 32 MTS Sensors
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INSTALLING THE SETUP SOFTWARE (CONTINUED)
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Figure 14. Data From Device tab window Figure 15. Volume Calculations tab window

Setting up and calibrating the Model MG digital transmitter

Pages 32 to 36 contain the following software parameter information for both ‘Data From Device’ and ‘Volume Calculations’ tabs:

DATA FROM DEVICE PARAMETERS: VOLUME CALCULATIONS PARAMETERS:

e Units  Correction Method * Sphere Offset

e Alarms e API Gravity *  Working Capacity

o Offset » Thermal Expansion Coefficient (TEC) e« Average Readings

* Address * Reference Temperature e Strap Table —

* Backup/Restore File ¢ Density (<]

e Adjust  Volume Correction Factor (VCF) g 8

e COM Port * Volume Calculation Mode n E

¢ Continuous Update e Sphere Radius —

. o O

 Data Logging =c
O =
=

DATA FROM DEVICE TAB
Units Alarms

To change Unit parameters, click the ‘Units’ button in the ‘Data From  To set the Alarms, select the ‘Alarms’ button in the ‘Data From
Device’ tab window. In the ‘Select Units’ window (See Figure 16) you  Device’ tab window. A high and low alarm is offered for the product,
can update units of measurement for length, temperature, volume, interface, and average temperature and can be set to either length
mass and density can be changed by selecting the appropriate units or volume units from the pull down menu (See Figure 17) .
parameter in the drop down menu, then click ‘Send’. A confirmation Each alarm needs to be checked and entered before you click the
popup window confirms the send is successful. ‘Send’ button. A confirmation popup window confirms the send is

- . successful.
ot
[Inches =l Al Unis T9%:  [Longth Unts =
Temperabure Lnits
™ Product Hi
| Fabuenhest =l : o
Vehume Uks I™ Product Low
[Gr = I intedace Hich |
T I intedacelon [
|Klbo|a'ns ﬂ Iz
Density Units r
|E|am-s pe rillfiter ﬂ I~ #wg Temp High [
I~ Avg Temp Low
_wme |
Send Chose
Figure 16. Select Units window

Figure 17. Alarm Configuration window
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DATA FROM DEVICE TAB (CONTINUED)

Calibration

When you click the ‘Offset’ button in the ‘Data From Device’ tab
window, the ‘Offsets’ window opens. There are two calibration
‘Offset Methods’ to choose from, ‘Enter Current Tank Level’ and
‘Enter Level Offset’. Click to open the ‘Offset Method:’ drop down
menu and select a calibration method. Choose either method ‘Enter
Current Tank Level’ or ‘Enter Current Interface Level’ and type a
value in the active field, then click the ‘Send’ button. A confirmation
popup window confirms the send is successful.

Difset Method:

Enter Cuirert Tank Level

& Enter Cunent Product Level i
" Enter Cument Interface Level
r ,7

Send

Figure 18. Offsets window - Enter Current Tank Level

When you choose Enter Level Offset’ from the ‘Offset Method:’
drop down menu, you can adjust the offset where the transmitters
zero point is located. This adjustment will significantly shorten
the span of the transmitter or counter inactive zones. Adjust the
value accordingly and click ‘Send’. A confirmation popup window
confirms the send is successful.

Offset Method: | [EEEREEIAIEES

* Entar Product Offsst

(" Entet Interface Difsat |

=

Figure 19. Offsets window - Enter Level Offset method

Address

To change the transmitter address, click the ‘Address’ button in the
‘Data From Device’ tab window. In the ‘Change Address’ window, type
the ‘New Address’ in the active field and click ‘Send’. A confirmation
popup window confirms the send is successful.

Change Address
Current Address: E

New Addiess: 2N

Figure 20. Change Address window - New Address entry

Cloze

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Backup / Restore File

If your electronics requires a replacement or if your current settings
need to be refreshed, it is recommended that you create a backup
or restoration file. To create a backup, click the ‘Backup/Restore’
button in the ‘Data From Device’ tab window . In the ‘Backup and
Restore Device Settings” window, click the ‘Get Data From Sensor’
button and ‘Save Settings to File’ button. When prompted, save
the file to a designated place where you can find it. To upload a file,
click the ‘Read Settings from File’ button and select your backup
file. Click ‘Write Data to Sensor’. A confirmation popup window
confirms the upload is successful.

Backup and Restore Device Settings

Key Waluse A
GRADIENT 9.010090
SERIAL_NUMBER 20072758
HARDWARE_REY 0
DTCOUNT 5
FLOAT_CONFIG 0
GAIN 240
MIN_TRIG_LEVEL H
DT_POSITIONT 126.974854
DT_POSITIONZ 253.975108
DT_POSITIONZ 482.575565
DT_POSITIONS 736.550673
DT_POSITIONS 965.176530
DT_SLOPE1 1.028783
DT_SLOPE2 1.033060 o~
4 >
Backup Funclions Restore Functions
| Get Data From Sensor l Read Settings From File ‘
Save Seltings To File Wite Data To Sensor ‘

Prink... | Cloze |

Figure 21. Backup and Restore Device Settings window

Adjust

To adjust the Gain, click the ‘Adjust’ button located in the ‘Data From
Device' tab window. The ‘Modbus Adjust Gain’ window displays dif-
ferent parameter settings depending on the firmware of the transmit-
ter. All transmitters will have the ability to adjust the ‘Gain’from this
menu. Other transmitters will have the ability to adjust the gain, and
display the following; magnet blanking, delta, and blanking reference.
None of these parameters should be changed without MTS Technical
Support and are password protected. ~mtsdda~

Modbus Adjust Gain
G
ﬂ:%"k Fi < Send

Magnet Blanking
(hesk 25 < Send
Deda: 0.25 < Send
Blanking Reference

" Product

< Send
& Intetface 4
Cloze

Figure 22. Modbus Adjust Gain window
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COM Port

To select the Setup Software communication port, click the ‘COM
Port’ button in the ‘Data From Device’ tab window. Select the
appropriate communication port and click ‘0K’.

|coms =]

118 Cancal

Figure 23. Select a COM Port window
Volume Calculations tah
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Continuous Update

To view realtime data using the Setup Software interface, select the
‘Continuous Update’ box. The Interval may be changed to slow down
updates but is not necessary.

Data Logging

To download a transmitter data log, Click ‘Select File’ in the ‘Data
From Device' tab window. Select an Excel file and check the ‘Log
Data to File’ box to save your data.

Note:

As a first step always press the ‘Read’ button to determine the trans-
mitter’s current configuration. After editing any parameters always
press the ‘Write’ button to program the transmitter.

Correction Method

The correction method is selected by clicking the pull down menu
and selecting the appropriate correction method. Available selections
include 6A (Heavy Qils), 6B (Light Qils), 6C (Chemical), 6C Mod,
Custom Table, and Disabled. If ‘Custom Table’is chosen, you must
click ‘Volume Correction Factor Table’ and enter the table.

API Gravity

Enter the ‘API gravity’ (normalized density) value for the product
being measured in the applicable field. Allowable values are:

6A - 0.0 deg to 100.0 deg API

6B - 0.0 deg to 85.0 deg API

TEC (Thermal Expansion Coefficient)

Temperature Correction Method ‘6C” uses the thermal expansion
coefficient of the product being measured to determine the volume
correction factor. Allowable values are 270.0 to 930.0. TEC units are
in 10 E-6/deg F. In the ‘TEC (6C) field, enter the appropriate value.

Reference Temperature

When selecting correction method 6C Mod you will need to enter
the desired base temperature for the volume calculations in the
‘Reference Temperature’ field. The allowable values are 32 deg F to
150 deg F.

Density

Entering a density is required when using Temperature Correction
Method ‘6C’ or ‘Custom Table’ for net mass calculations. The density
measurement should be entered as ‘LB/cu.ft’. at the given reference
temperature.

Volume Correction Factor Table

When Custom Table is chosen as the temperature correction method
the user has to enter the volume correction factor table. The table
will hold up to 50 entries of temperature points and correction fac-

MTS Sensors
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tors. Once the file is created it can be saved to a file and kept on
a computer for safe keeping or transferred to multiple transmitters.
Before closing the user must click ‘Send’ to send the VCF table to
the transmitter.

VCF Table

[} Temperatuie [C] Conechion Factor
| Add.. I Edit.. I Remowe: I
‘ Insedt Before. . | Insert After... I
Yarite: T File.. Riead From Fie...
==

Figure 24. Volume Correction Factor Table window

Volume Calculation Mode

Select between ‘Use Sphere’ and ‘Use Strap Table’ as the volume
calculation mode.

Sphere Radius
Enter the radius of the sphere the transmitter is mounted in.
Sphere Offset

In the ‘Sphere Offset field, enter the ‘sphere offset parameter’ which
is used to add or subtract a fixed volume from the calculated sphere
volume. This parameter is typically used to account for volume er-
rors created by non-uniform sphere geometry (i.e. Flat bottoms or
internal structures)

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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VOLUME CALCULATIONS TAB (CONTINUED)

Working Capacity

In the working capacity field, enter the volume of safe fill level
using the same units defined in the strap table. to calculate Gross
Observed Volume Ullage (GOVU).

Average Readings

In the ‘Average Ratings’ pull-down menu, select from preset
averaging for the data being calculated. Selections are available
from 5 to 60 seconds.

Strap Table

When selecting the ‘Use Strap Table' volume calculation mode
the user must enter a strap table. The model MG with Modbus is
capable of handling a 100 point strap table. To enter a strap table
click ‘Strap Table’ and click ‘Add’ to start entering each volume and
distance point. Once the strap table is entered save a copy to your
PC by clicking ‘Write to File.” Before closing the user must click
‘Send’ to send the strap table to the transmitter.

Straptable default password is ‘becareful’.
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FounDpATION™ fieldbus interface

FOUNDATION™ fieldbus is an open, integrated total architecture for information integration that is an all digital, two way communication
system. A differentiator for FOUNDATION™ fieldbus is it’s built in capability to distribute the control application across the network. The
model MG transmitter interfaces via H1 that interconnects field devices at 31.25 kbit/s.

The H1 FOUNDATION™ Fieldbus retains and optimizes the desirable features of the 4 to 20 mA analog system such as:

« Single loop integrity

* A standardized physical interface to the wire
» Bus-powered devices on a single wire pair
* Intrinsic safety options

Device description

The Device Description (DD) file provides information needed for a control system or host to understand the meaning of the data from the
field device. DD files are platform and operating system independent so any control system or host can operate a device if it has the device’s
DD files. The DD files are similar to the drivers that a PC uses to operate printers, USB’s, and other devices. Current DD files are available for
download from http://www.fieldbus.org.

Transducer block

The model MG transmitter contains two transducers blocks: Setup and Factory. All of the information and functions needed to setup,
calibrate, and troubleshoot the model MG are located in the transducer blocks. Please contact Technical Support for help before changing
parameters in the transducer blocks. Some of the parameters are password protected for the end users’ benefit.

SETUP TRANSDUCER BLOCK SETUP TRANSDUCER BLOCK
Index Parameter mnemonic Description Index Parameter mnemonic Description
1 ST_REV Dynamic variables (Setup transducer block)
2 TAG_DESC 13 PRODUCT_LEVEL_Al Output Level 1 (Product)
3 STRATEGY 14 INTERFACE_LEVEL_Al Output Level 2 (Interface)
4 ALERT_KEY 15 AVERAGE_TEMPERATURE  Qutput Average Temp
of submersed DTs =
2 MOk (B8 (Temperature sensors) =
6 BLOCK_ERR =
16 NSVP NSVP = GOVP x O w
7 UPDATE_EVT VCF(Volume Correction ——
8 BLOCK_ALM o) <3S
9 TRANDUCER DIRECTORY 17 GOVP GOVP = Total Volume - =] ?’
10 TRANSDUCEE TYPE Interface Volume % =
1 XD ERROR — 18 GOV GOVI = Interface Volume o
- 20 TEMPERATURE1 DT 1 L
12 COLLECT'ON_D'RECTORY (Temperature sensor 1)
21 TEMPERATURE2 DT 2
(Temperature sensor 2)
22 TEMPERATURE3 DT 3
(Temperature sensor 3)
23 TEMPERATURE4 DT 4
(Temperature sensor 4)
24 TEMPERATURES DT 5
(Temperature sensor 5)
25 GOVT GOVT = GOVP - GOVI
26 GOVU GOVU = Working capacity
- GOVT
27 MASS MASS = NSVP x Density

| | Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
MTS Sensors 37 Operation and Installation Manual, Document Number 550791 Revision K 07/13



fieldbus

=
—_—
=)
[—
=<t
a
—_—
— |
(o=
L

Model MG Operation and Installation Manual
FOUNDATION™ fieldbus User Interface

SETUP TRANSDUCER BLOCK

Index

Parameter mnemonic

Description

Setup parameters (Setup transducer block)

28

29
30
31

32

33

34

35

36

37

38

TEMP_CORR_METHOD

API_GRAVITY
WORKING_CAPACITY

TEC

DENSITY

REF_TEMPERATURE

VOL_CALC_MODE

SPHERE_RADIUS

SPHERE_OFFSET

AVERAGE_INTERVAL

ALARM_STATUS

There are five methods to
choose from:

1 = Heavy Oils

2 = Light Qils

3 = Chemicals

4 = Chemicals with wider
coefficients than 6C and
a movable reference
temperature

5 = custom table

Normalized Density value
Working capacity of tank

Thermal correction
method 6C uses the
thermal expansion
coefficient of the product
being measured to
determine the volume cor-
rection factor. Allowable
values are 270.0

t0 930.0 TEC Units. TEC
Units are in 10E-6/DegF.

Temperature correction
method 6C and “custom
table” requires you to
enter the density

(at a given reference
temperature) of the
product being measured.

This is the desired base
temperature for the

VCF calculation when
Temperature

Correction Method 4 (6C
Wide) is used.

This is the mode you wish
the volume calculations to
be performed by:

1 = Use Strap Table

0 = Use Sphere Calcula-
tions

The radius of the sphere
when volume calculations
are performed

(using the sphere
calculation mode).

The offset of the sphere
when volume calculations
are performed

(using the sphere
calculation mode).

All level, temperature, and
volume calculations can
be averaged using timed
method.

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision K 7/13
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SETUP TRANSDUCER BLOCK
Index Parameter mnemonic
39 VVCF_COR_ERR_STATUS
40 VOL_CAL_ERR_STATUS
41 TEMP_UNITS

42 DENSITY_UNITS

43 VOLUME_UNITS

44 LENGTH_UNITS

45 MASS_UNITS

46 TANK_OFFSET

47 INTERFACE_TANK_OFFSET

Description

If there is no error
performing the volume
correction factor then the
value is zero

otherwise the value is a
non-zero code.

If there is no error
performing the volume
calculations then the value
is zero otherwise

the value is a non-zero
code.

Celsius, Fahrenheit

Grams per Mil-

liliter, Grams per Liter,
Kilograms per Cubic
Meter, Kilograms per Liter,
Pounds per Cubic Inch,
Pounds per Gubic Foot,
Pounds per Gallon, Metric
Tonnes per Cubic Meter,
Tons per Cubic Yard

Liters, Cubic Millimeters,
Gubic Meters, Cubic
Inches, Cubic Feet, Gal-
lons, or Barrels

Millimeters, Centimeters,
Meters, Kilometers,
Inches, Feet, or Yards

Kilograms, Grams,
Ounces, Pounds, Tons, or
Metric Tonnes

This is the value that will
be added or subtracted
from the level measure-
ment.

This allows the tank level
reading to be calibrated

to the users gauged tank
reading

(or other reference guide.)

This is the value that

will be added or sub-
tracted from the interface
measurement.

This allows the tank
interface reading to be
calibrated to the users
gauged tank reading (or
other reference guide.)

(Transducer block - Setup parameters continued on next page)
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SETUP TRANSDUCER BLOCK SETUP TRANSDUCER BLOCK

Index = Parameter mnemonic Description Index = Parameter mnemonic Description

Setup parameters (Setup transducer block) continued 59 NUM_STRAP_TAB_ The value specifies the

48 CAL_CURRENT_PROD_  Thisis used to calibrate EHIEES number of strap table
LEV the level measurement.

tank-strapping table.

This allows the user to Table size can range from

enter the hand gauged

tank reading (or other 210 100 entries
level reference guide) 60 - STRAP_TAB_LEVEL
of the Product and the 63
device will calculate the 64 - STRAP TAB VOL
necessary calibration 67 - =
offset. The calculated
value will then be stored 68 NUM_VCF_TAB_ENTRIES  The value specifies the
as the “Tank Offset”.) number of VCF table
entries to be used in the
49 CAL_CURRENT This is used to calibrate ;
INTER_LEV the level measurement. AN FEITEENI 1T

table. Table size can range

This allows the user to from 2 to 50 entries

enter the hand gauged

tank reading (or other 69-  VCF_TAB_TEMP
level reference guide) 70

of the Interface and the 71 - VCF TAB CORR
device will calculate the 79 -

necessary calibration
offset. The calculated

value will then be stored FACTORY TRANSDUCER BLOCK
as the “Tank Offset”.) Index ~ Parameter Mnemonic Description
50 ALARM_UNITS This parameter the unit 1 1ST REV
type for which you can =
program the alarm. 2 TAG_DESC
Product and Interface can 3 STRATEGY
be “volume” or “length”
unit types, however Roof 4 ALERT_KEY
can only be “Length” unit 5 MODE_BLK
51 INTERFACE_HI_ALM xpe. lue f hich th 6 BEOCERL
_HI_ e value for which the
Interface cannot be >=. 7 UPDATE_EVT
Make sure that the value 8 BLOCK_ALM =
is programmed in the =
current Alarm unit type. 9 TRANDUCER_DIRECTORY S v
52 INTERFACE_LO_ALM The value for which the i JREEITTER VS =3
Interface cannot be <=. 11 XD_ERROR g —
SELSUIE L2 12 COLLECTION_DIRECTORY = o
is programmed in the —
current Alarm unit type. 13 PASSWORD Password, 43991 g —
53 PRODUCT_HI_ALM The value for which the 14 REG_MEAS_LENGTH Length of the Transmitter L
Product cannot be >=. 15 REG_SER_NO Serial Number
Make sure that the value -
current Alarm unit type. 17 REG_GRADIENT Gradient
94 PRODUCT_LO_ALM The value for which the 18 REG NUM TEMPS Number of DT’s
Product cannot be <=. A . .
Make sure that the value 19 REG_S'GNAL_GA'N Slgna| Gain
is programmed in the 20 REG_MIN_TRIG_LEVEL Min Trigger Level
current Alarm unit type. .
Transmission Delay,
57 TEMP_AVR_HI_ALM The value for which the 21 REGLTRANSMITIRELAYES Fypiovei
AveragebTerﬂpefat“re 22 REG_SARA BLANKING  SARA Blanking
cannot be >=. 23 REG_MAGNET_BLANKING Magnet Blanking
58 TEMP_AVR_LO_ALM The value for which the 24 REG DELTA Delta
Average Temperature N -
cannot be <=. 25 EESE“ﬁIERASST—lNTER Measure Interface First

| | Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
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FACTORY TRANSDUCER BLOCK FACTORY TRANSDUCER BLOCK

Index Parameter Mnemonic Description Index Parameter Mnemonic

26 REG_FLOAT_CONFIG Float Configuration 36 REG_DIG_TEMP_PQ0S4

27 REG_DIG_TEMP_POS1 Digital Temp Position 1 37 REG_DIG_TEMP_INTER-
REG_DIG_TEMP_INTER- - CEPT4

28 CEPTH Digital Temp Intercept 1 38 REG_DIG_TEMP_SLOPE4

29 REG_DIG_TEMP_SLOPE1  Digital Temp Slope 1 39 REG_DIG_TEMP_P0S5

30 REG_DIG_TEMP_P0S?2 Digital Temp Position 2 40 REG_DIG_TEMP_INTER-
REG_DIG_TEMP_INTER- - CEPT5

&l CEPT2 Digital Temp Intercept 2 41 REG_DIG_TEMP_SLOPE5

32 REG_DIG_TEMP_SLOPE2  Digital Temp Slope 2 42 REG_TRIGGER_LEVO

33 REG_DIG_TEMP_PQS3 Digital Temp Position 3 43 REG_TRIGGER_LEVA1
REG_DIG_TEMP_INTER- - 44 REG_TRIGGER_LEV2

34 CEPT3 Digital Temp Intercept 3 45 REG. TRIGGER_LEV3

35 REG_DIG_TEMP_SLOPE3  Digital Temp Slope 3 46 NUM_TEMP_AVR_HI

Analog input function blocks

Description
Digital Temp Position 4

Digital Temp Intercept 4

Digital Temp Slope 4
Digital Temp Position 5

Digital Temp Intercept 5
Digital Temp Slope 5

Num Temp Average

The Model MG transmitter contains 6 Analog Inputs with the output
options of product, interface, average temperature, NSVP, GOVP,
and GOVI. The Interface and GOVI Analog Inputs require the trans-
mitter to be configured for measuring product and interface levels.
To perform a quick configuration of the function blocks configure

the following:

Channel Example 1: Output of product level
Analog Input Channel # Units Parameter
Product 1 Length units Channel
Interface 2 Length units Linearization Type
Average Temperature 3 Temperature units Transducer Scale: EU at 100%
NSVP 4 Volume units Transducer Scale: EU at 0%
GOVP 5 Volume units Transducer Scale: Units Index
GovI 6 Volume units Transducer Scale: Decimal

Output Scale: EU at 100%

Linearization Type Output Scale: EU at 0%

Direct Choose direct when the output is the transmitter’s Output Scale: Units Index
- HED — - Output Scale: Decimal

Indirect Choose indirect when the output is calculated

based off of the transmitter’s value and the relation-

ships is linear, i.e. 0 to 100% 7 !
Indirect Choose indirect square root when the output is ransmitter
Square calculated based off of the transmitter’s and the Parameter
Root output is the square root of the transmitter’s value. e

Linearization Type
Transducer Scale: EU at 100%

Transducer Scale and Output Scale

Direct Transducer Scale and Output Scale do not need to
be configured. Transducer Scale: EU at 0%
Indirect  The transducer scale should be set to the full Transducer Scale: Units Index

or operating range that the transmitter will see during

Indirect  yse. The output scale should contain the values Transducer Scale: Decimal
ggg’;‘re that would be outputted when the transducer scale Output Scale: EU at 100%

is at its minimum and maximum. The relationship

< Output Scale: EU at 0%
is linear.

Output Scale: Units Index

The Transducer Scale and Output Scale can also be configured Output Scale: Decimal

to display in set units and with a set number of significant digits.

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision K 07/13
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Transducer Scale units will be the same as the units programmed into
the transmitter; the default settings are Inches for length, Fahrenheit
for temperature, and Gallons for volume. Units can be changed
under MTS_SETUP_TB -> Setup Parameters -> Data from device
-> Units. It is best to double check the units in the transmitter and
the Transducer Scale incase someone has changed them accidently.

Configured Value
1 - Product
Direct

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Example 2: Output of Product Level in Percent for 10 m (33 ft.)

Configured Value
1 - Product
Indirect

396
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The Resource Block describes characteristics of the Fieldbus device such as the device name, manufacturer, and serial number.

A device has only one Resource Block.

LAS/Back-up LAS

The model MG transmitter is designed as a Link Master and can be used as a primary or secondary Link Active Scheduler (LAS). For the
majority of networks the host system will be the primary LAS with a field device acting as secondary LAS in the event that the primary LAS fails.
The typically use of the model MG transmitter will be as a secondary LAS for back-up.

Setup and calibration

Setup and Calibration can be conducted from any host with a different process. Below are common parameters that will need to be changed.
Please consult the Transducer Block section to locate the parameters. Specific parameters are password protected to keep users from ac-
cidently changing factory parameters that should not be changed unless advised by Technical Support.

Note:

will not negatively affect control of the plant.

The mode will have to be changed to Out of Service (O0S) when editing parameters. When making this change most host systems will warn you that this
may upset the process and create a dangerous situation in your plant. Before making the change to 00S, verify that taking the transmitter out of service

UNITS

The model MG transmitter allows the user to select the units for
length, temperature, volume, mass, and density.

TEMP_UNITS Celsius, Fahrenheit

DENSITY_UNITS Grams per Milliliter, Grams per Liter,
Kilograms per Cubic Meter, Kilograms
per Liter, Pounds per Cubic Inch, Pounds
per Cubic Foot, Pounds per Gallon, Metric
Tonnes per Cubic Meter, Tons per Cubic Yard

Liters, Cubic Millimeters, Cubic Meters,
Cubic Inches, Cubic Feet, Gallons, or Barrels

Millimeters, Centimeters, Meters, Kilometers,
Inches, Feet, or Yards

Kilograms, Grams, Qunces, Pounds, Tons,
or Metric Tonnes

VOLUME_UNITS
LENGTH_UNITS

MASS_UNITS

CALIBRATION

Calibration can be done either using the current tank level or entering
an offset for both the product and interface level. The TANK_OFFSET
and INTERFACE_TANK_OFFSET contain values that adjust the refer-
ence point for the zero point on the transmitter. By adjusting the
offsets up or down the user can change the value the transmitter
outputs. This process is harder then it sounds and Technical Support
should be contacted before proceeding.

An alternative method of calibration is to use CAL_CURRENT_PROD_
LEV and CAL_CURRENT_INTER_LEV to calibrate the product and
interface levels respectively. In order to do so the tank should be
static and the user can hand gauge the tank. The user can then take
the hand gauge measurement and input it into the transmitter. Make
sure that the level does not move from the time the measurement
is taken until the transmitter is calibrated. The transmitter will take
the current level that is entered and calculate the offsets for the user.

MTS Sensors
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VOLUME CALCULATION

The model MG will calculate the volume of the vessel using either
a sphere or a strap table formula. The user can choose which
method by selecting a 1 for Strap Table or a 0 for a Sphere under
VOL_CALC_MODE. When selecting to use the Sphere method the
user will have to enter the SPHERE_RADIUS and SPHERE_OFFSET.
Despite which method is chosen, the user should enter the WORK-
ING_CAPACITY and AVERAGE_INTERVAL.

When the user selects to calculate volume based off of a strap table
the user will need to enter the strap table. The first step is to enter
the NUM_STRAP_TAB_ENTRIES between 2 and 100. For each strap
table point the user will have to enter the STRAP_TAB_LEVEL and
STRAP_TAB_VOL for every entry.

TEMPERATURE CORRECTION METHOD

The TEMP_CORR_METHOD is selected by selecting the appropriate
correction method.
Available selections include:

1 = 6A (Heavy Qils)

2 = 6B (Light Qils)

3 =6C (Chemical)

4 = 6C Mod

5 = Custom Table

If Custom Table is chosen the user will need to enter the
NUM_VCF_TAB_ENTRIES.

Enter the API_GRAVITY (normalized density) value for the product
being measured in the applicable field. Allowable values are:

6A - 0.0 deg to 100.0 deg API
6B - 0.0 deg to 85.0 deg API

TEC (Temperature Correction Method) 6C uses the thermal expansion
coefficient of the product being measured to determine the volume

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision K 07/13
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correction factor. Allowable values are 270.0 to 930.0. TEC units are
in 10 E-6/deg F. In the TEC (6C) field, enter the appropriate value.

When selecting correction method 6C Mod you will need to enter
the desired base temperature for the volume calculations in the

REF_TEMPERATURE. The allowable values are 32 deg F to 150 deg F.

Entering a DENSITY is required when using Temperature Correction
Method 6C or Custom Table for net mass calculations. The density
measurement should be entered as LB/cu.ft. at the given reference
temperature.

MTS_SETUP_TB

FB dynamic variables
Other dynamic variables
Alarm Status
- Alarm Status
- VCF Calc Error Status
- Volume Calc Error
Setup Parameters
- Data from device
Units
- Length Units
- Temperature Units
- Volume Units
- Mass Units
- Density Units
Alarms
Offsets
- Enter Product Offset
- Enter Interface Offset
- Enter Current Product Level
- Enter Current Interface Level
- Volume Calculations
Temperature Correction Methods
- Temperature Correction Method
- API Gravity
- TEC (6C)
- Ref Temperature (6C Mod)
- Density
- Custom Table
-Num of VCF table entries
-Enter Custom Table
-VCF Corr Table: Temperature
-VCF Corr Table: Correction Factor
Volume Calculations
- Mode
- Working Capacity
- Average Interval

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision K 07/13

When the user selects to calculate temperature correction based
off of a custom table the user will need to enter the custom table.
The first step is to enter the NUM_VCF_TAB_ENTRIES between 2
and 50. For each custom table point the user will have to enter the
VCF_TAB_TEMP and VCF_TAB_CORR for every entry.

FOUNDATION fieldbus handheld menu tree

| |

MTS_FACTORY_TB
Password
Settings
- Gradient
- Serial Number
- Software Revision
- Number of DT’s
- Signal Gain
- Min Trigger Levels
- Transmission Delay
- SARA Blanking
- Magnet Blanking
- Delta
- Measure Interface First
Digital Temperature Setup
- Number of DT’s
- Enter Temperature Points
Float Configuration
Set Trigger Levels

MTS Sensors
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Data line termination and biasing:

Communication parameters:

Termination and biasing of RS-485 data lines are as follows:

* Biasing
Each M-Series transmitter has internal high impedance biasing
resistors (30K Q) on both RS-485 data lines. No additional biasing
resistors should be present on the connecting devices (PLC, DCS,
PC, converter).

* Termination
Each M-Series transmitter has an internal termination resistor
(100K Q) installed across the RS-485 signal lines. No additional
termination resistors are necessary in the connecting devices (PLC,
DCS, PC, converter).

Hardware and software environments

The 2-wire differential communication interface and all data transmissions
must be at half duplex. Only one device (either the master or a

single transmitter) can transmit data at any given time. BAUD rate
limitations are listed below.

Modbus: 4800 or 9600 BAUD 8,N,1
DDA: 4800 BAUD 8,E 1
(Reference) Monitor:  Modbus RTU Variable BAUD Rate 8,E 1

The Level Plus Model MG digital transmitter operates in a net-
worked, intrinsically safe RS-485 DDA software environment. This
environment supports up to 8 multi-dropped transmitters on one
communication line. The network requires a 4-wire bus to provide
both power and communications to each of the transmitters located
in the hazardous area. The transmitters are connected in multi-point
configuration (see Figure 25).

The RS-485 network operates in a master/slave mode where the mas-
ter (host computer or similar type network controller) interrogates
each slave (DDA transmitter) for a specific type of data. Each slave
has a unique switch programmable hardware address that is issued

safety barrier
(3 required)

Figure 25. Typical Electrical Connections - Intrinsically Safe System

MTS Sensors

1
+24 Vdc 1
power |
1
supply % |
}
1
|SB* ———  4-wire bus
T |—> Upto8
¥ 2 M-Series digital
RS-485 i Maximum stub H  transmitters
Examples: — length = 200 feet (DDA interface)
PG, PLC, DCS Approved intrinsic

Intrinsically
safe area

General application

ry

by the host computer to activate a particular transmitter. In addition,
the DDA hardware supports a command decoder that supports up to
128 different commands. The host computer interrogates a transmit-
ter for data by sending an address byte, followed immediately by a
command byte. The addressed transmitter will ‘wake up’, identify
itself by transmitting an echo of its own local address followed by
the received command, and then perform the requested action. After
the requested action has been completed, the data (if any) will be
transmitted back to the host computer on the RS-485 network. Refer
to Section ‘DDA Command decoder examples’ on page 43 for more
information.

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
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DDA command decoder examples

SERIAL DATA TRANSMISSION FORMAT

Example 1:
0 X X X X X X X X P 1

D1 bit Stop bit

Start bit Parity bit

D8 bit

After the DDA address decoder circuitry receives the 11-bit word, an
even parity check is performed across the 8-bit data field. If a parity
error is found, the word is ignored and the decoder circuitry resets
for the next transmission. If the parity check is good, the decoder cir-
cuitry checks for a valid address byte. The address decoder circuitry
uses the ‘D8’ bit to distinguish the difference between address bytes
and command bytes. Address bytes are defined as having the most
significant bit ‘D8’ set equal to one. Valid address byte values include
‘CO” hex to ‘FD’” hex (192 to 253 decimal). Address byte values from
80 hex to ‘BF hex are reserved for future use, address byte values ‘FE’
and ‘FF hex are reserved for test functions. (see Example 2).

ADDRESS BYTE

Example 2:
X X X X X X X 1

D8 bit =1
(8-bit word - shown as D1 bit)

If the received address byte matches the local DDA address, the DDA
power supply circuitry is activated. If a valid address byte has been
command.

DDA/Host computer communication protocol

found, the decoder circuitry checks to see if the next received word is
a command byte. Valid command byte values include ‘00’ hex to ‘7F
hex (0 to 127 decimal). In addition, all data byte values are restricted
to be within ‘00" hex and ‘7F hex (see Example 3).

COMMAND BYTE (AND DATA BYTES)

Example 3:
X X X X X X X 0

D8 bit=1
(8-bit word - shown as D1 bit)

Again, an even parity check is performed on the command byte.
If the parity check is good, the eight bit data word is latched into
a command buffer. This buffer is read by the DDA software to
determine which command to execute. If the parity check fails, the
command byte is rejected and the old command (from the previous
interrogation sequence) will be left in the command buffer. The DDA
hardware cannot determine if the current command was possibly
rejected. The host computer must then verify if the correct command
was received by reading the echo of the address byte and command
byte sent by the DDA transmitter. This is the only guaranteed way to
determine that both the address and command bytes were received

properly.

This method also insures proper verification, even if the parity check
fails to detect a multiple bit data error in either the address byte
or command byte. If the host computer determines that either the
address byte or command byte has been corrupted, it must wait
the proper time-out period and ignore the received message from
the DDA transmitter that was improperly interrogated. The time-out
period is variable and is based on the duration of the selected DDA

The DDA/Host computer communication protocol consists of two
parts: the interrogation sequence generated by the host computer
and the data response generated by the interrogated DDA transmitter.
The host interrogation sequence always consists of an address byte
followed immediately by a command byte (see Example 4).

DDA/HOST COMMUNICATION

Example 4:
<address byte><command byte>

00 Hex to 7F Hex (0 to 127 decimal)

CO Hex to FD Hex (192 to 253 decimal)

The maximum delay between the address byte and the command
byte is 5 milliseconds. The DDA transmitter will not receive the new
command byte if this delay period is exceeded (and the old com-
mand byte will be left in the command buffer). See previous section
for additional information on verification of the Address/Command
bytes. An example of an interrogation sequence to access a transmit-
ter programmed for address ‘FO" hex (see Example 5).

The transmitter response consists of several components. After a
transmitter has been interrogated, the transmitter first responds by
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transmitting its own local address and the command that was re-
ceived from the host computer. This re-transmission of the transmit-
ter address and received command serves two purposes. The first
being a simple identification that the correct transmitter received the
correct command and that it is currently active. The second purpose
is to reset the DDA Address/Command decoder circuitry for the next
interrogation sequence.

INTERROGATION DATA SEQUENCE

Example 5:
<F0><0A>
Command 0A Hex (10 decimal)
Address FO Hex (240 decimal)
Note:

If the DDA transmitter does not respond to the first interrogation by the
host, the Address/Command decoder will be left in an intermediate state.
If this occurs, the host will have to reinterrogate the respective transmitter
to reset the Address/Command decoder circuitry and then interrogate the
respective transmitter again to perform a new transmitter measurement.
This hardware feature must be considered when writing software commu-
nication drivers to access DDA transmitter data.

m

MTS Sensors



Model MG Operation and Installation Manual
DDA User Interface

DDA/Host computer communication protocol (Continued)

After the DDA transmitter has retransmitted its local address and
received command, it will perform the requested measurement as
defined by the received command. After the requested measurement
has been completed, the data for that measurement will be trans-
mitted to the host in a predefined format including certain control
characters. The DDA transmitted data format begins with a ‘start of
text’*STX’ character (STX = 02 hex). The ‘STX’character set is imme-
diately followed by the requested data and then terminated with an
‘end of text’ ‘ETX’ character set (ETX = 03 hex). Certain commands al-
low multiple data fields to be transmitted within one transmitted data
sequence. For these data transmissions, each data field is separated
by an ASCII colon “:* character (: = 3A hex), (see Examples 6 and 7).

Single field data transmission
Example 6:
<STX><dddd.ddd><ETX>

Multiple field data transmission
Example 7:
<STX><dddd.ddd:dddd.ddd:dddd.ddd><ETX>

All transmitted data will consist of 7-bit ASCII characters limited to
hex values between ‘00’ hex and ‘7F’ hex (i.e. data bit D8 = 0).

After a DDA transmitter has completed a data transmission, the
host must wait 50 milliseconds before another interrogation can
be performed. This delay is required to enable the previously inter-
rogated transmitter to go into sleep mode and release the network
communication lines.

All DDA control commands support a checksum calculation function,
Data Error Detection (DED) that allows the host computer (master)
to check the integrity of the transmitted data. The actual checksum
value that is transmitted is the compliment (2’s compliment) of the
calculated value. The checksum scheme is based on a 16-bit sum-
mation of the hex data within the transmitted block (including ‘STX’
and ‘ETX’ character sets) without regard to overflow. The two byte
result of the adding process is then complimented and appended to
the transmitted data block.

This compliment process makes the final checksum comparison
more efficient in that the checksum result added to its compliment
will always result in a zero sum for uncorrupted data transmissions.
Checksum data (two hex bytes) can range from ‘0000’ hex to ‘FFFF’
hex. Since the communication network only allows transmitted data
values between ‘00’ and ‘7F hex, special processing is required on
the hex checksum value before it can be transmitted.

This two byte hex value must first be converted to numeric (decimal)
ASCII characters before transmission. For example, a checksum
value of ‘FFFF’ hex would be transmitted as ASC/I 65535. The host
computer would then have to convert ASCIl 65535 back to FFFF hex
and perform its own checksum calculation and comparison for the
received data from the DDA transmitter. An example is shown (see
Example 8) of a single field data transmission including checksum
data and an sample checksum calculation.

Checksum calculation

MTS Sensors

Example 8:
<STX><dddd.ddd><ETX><cccee>

Append checksum value

Note:
The appended checksum value will always consist of five decimal (ASCII)
characters ranging from 00000 to 65535. The checksum function can be
enabled or disabled.

Message transmitted from DDA transmitter (command 12 Hex):
<S§TX><265.322.109.456><ETX>64760

Hex character equivalent of transmitted data record including <STX> and
<ETX> characters:
02, 32, 36, 35, 2E, 33, 32, 32, 3A, 31, 30, 39, 2E, 34, 35, 36, 03

Two byte Hex summation of data: 0308 Hex
Two’s compliment: FCF8 Hex
Convert to decimal ASCII: 64760

To verify transmitted data from the DDA transmitter, perform the two
byte Hex summation over the data record (including ‘<STX>’ and
‘<ETX>’) shown in (Example 8). The result in this example is 0308
Hex. Then convert the decimal ASCII checksum value back to Hex
(for example, 64760 to FCF8 Hex). Add the Hex summation value
to the Hex checksum value and the result will be zero (disregarding
overflow) for uncorrupted data. 0308 Hex + FCF8 Hex = 0000 Hex.

Note:

Cyclic Redundancy Check (CRC) error checking will be offered
at a later date. A command switch will be defined that will let
the DDA data be transmitted with CRC error checking instead of
checksum error checking. The checksum calculations will use
the CRC-CCITT defined polynomial with a 16-bit CRC result. This
16-bit CRC value will be appended to each transmitted message.
Since the communication network only allows transmitted data
values between 00 and 7F hex, special processing is required on
the 16-bit hex CRC value before it can be transmitted. This 16-bit
(two byte) hex value must first be converted to numeric (decimal)
ASCII characters before transmission. For example, a checksum
value of ‘FFFF’ hex would be transmitted as ASCII 65535.

|45 |
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NETWORK PROTOCOL/TIMING CONSIDERATIONS [ i

The DDA network has several timing constraints that
must be considered when designing and coding com-
munication drivers. The DDA network follows the RS-485
standard which defines a multi-drop communication
interface that uses differential drivers and receivers

Many available communication cards (line drivers) for use with the host comput-

er device use a special control line input to control the enabling and disabling of the
RS-485 driver. Typically this input is connected to the computers RTS or DTR com-
munication port control line. The computer can then control the state of the driver by
operating in half-duplex mode. When using the RS-485 toggling the RTS or DTR signal lines via software control. An example of this control
standard configuration, each device’s driver and receiver | method is shown in (Figure 27). Other control methods are also used depending on
are wired together (see Figure 26). the manufacturer of the equipment.

Each device drive on the network must be disabled (high
impedance) except when the device is ready to transmit
data. In order to keep devices from transmitting data at
the same time, one device is selected as the host (or
master). In a DDA network, the host computer (or other
communication interface) is the master, and controls the
communication timing and protocol. The DDA transmit-
ters act as slave devices, only transmitting data when
requested by the host computer device. In this case, the
host computer enables its driver and transmits the ‘Ad-

DDA
transmitter

Microprocessor

Host DDA
dress/Command’ interrogation sequence. Enable computer transmitter
control
Data (RX/TX+)
After the Address/Command has been completely IN; E’ 1

RX/TX-
transmitted, the host disables its driver to allow ( )
reception of the data from the DDA transmitter. The 831;1

transmitter with the matching address then becomes
active, enables its driver and transmits the Address/
Command echo followed by the requested data.

Microprocessor

S
To other
DDA transmitters

The transmitter then disables its driver and goes back Figure 26. RS-485 Multi-drop example

into gleep mode. Smce_ all dewqes operate independently, |<_ __ITS - m|<_
certain timing constraints are imposed on the protocol
tg eliminate multiple devices from transmitting data  qrq onrol |<_T2 |<_T4_>|
simultaneously. of host driver _’|
Data Command i
L . . tra itted
Network protocol timing sequences (interrogation se- by host : T8 T10
quences) are shown in (Figure 27. This time line repre- device | To—> =TT [+~ [T
sentation of data transmission sequences also provides Data —| (hddress Y(Commandy{__Datay——
information about host computer control of the RS-485 ”a”g;‘gtgg :
communication card and also illustrates driver enabled ~ transmitter 7,

control through the RTS control line.
The following steps provide an interrogation sequence example:

1. The start of the sequence begins when the host enables its
RS-485 driver to transmit the Address/Command bytes
(see time line “TO’ in Figure 27).

2. After the driver is enabled, the host performs a small time
delay ‘T1°. In this example, the host enables the driver
by raising the RTS control line of the computer to the active

(enabled) state. This typically requires no more than 1 milli- 4.

second. If the communication lines are extremely long,
additional time may be required due to the additional
capacitance of the wires.

3. The host then transmits the address byte followed immedi-
ately by the command byte. For 4800 Baud transmission
rates, the time to transmit one byte (11-bit word size) is
fixed at 2.3 milliseconds. Then time delays ‘T2’ and ‘T4’ are
fixed at 2.3 milliseconds. Time delay ‘T3’ is the interbyte
transmission time. Normally this is at least one bit time
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Figure 27. Network protocol timing information

(0.21 milliseconds @ 4800 Baud) which is controlled by

the computer communication hardware. Sometimes

software overhead can extend this delay. The maximum
permissible delay for period ‘T3’ is 5 milliseconds. Then the
total maximum delay for periods

‘T2, T3, T4’ is 9.6 milliseconds.

After the host transmits the address and command bytes, the
host disables its driver to allow the transmitter to transmit the
Address/Command echo and the requested data.

Before the driver is disabled, the software must insure that
the command byte has been completely transmitted. This can
be done by observing control flags from ‘UART’ of the
communication port, such as Transmit Register Empty (TRE)
and Transmit Holding Register Empty (if the UART is double
buffered). Software delay methods based on maximum
character transmission times for 4800 Baud rates can also be
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Interrogation sequence examples (Continued)
used but are less reliable. Once it has been verified that the
command byte ‘0’ has been completely transmitted, an
additional delay should be added before the driver is disabled.

This delay ‘TS’ will insure that data has propagated the
network wiring before the driver goes to the high impedance
(disabled) state. A delay period of ‘TS’ = 1 millisecond is
adequate for most long cable runs. The maximum delay
allowed for ‘T5’ is based on the fact that time period ‘T6’ is
fixed in the DDA hardware to be 22 (+/-2) milliseconds. The
host driver should be disabled well before (at least 5
milliseconds) the DDA transmitter enables its driver and
begins transmission of the Address/Command echo.
Assuming the maximum delay of 5 milliseconds for period
‘T3, and 2.3 milliseconds for ‘T4’, and that the host driver
should be disabled for 5 milliseconds before the transmitter
begins transmitting data, the maximum delay for ‘T5’ then is
7.7 milliseconds.

Note:

If “T3’ is less than 5 milliseconds, then the maximum delay for ‘TS’ can
be extended by the difference (5 milliseconds - T3 actual).

5. The transmitter will begin to transmit the Address/Command
echo in 22 (+/- 2) milliseconds after the address byte is
received from the host computer. This is defined as period
‘T6’ and is fixed by the DDA hardware. Based on a Baud rate
of 4800, the address echo is transmitted in 2.3 milliseconds
(period ‘T7’). The interbyte delay period ‘T8’ for the DDA
transmitter is fixed at 0.1 milliseconds and the command
echo is transmitted 2.3 milliseconds (period ‘T9’).

6. Period ‘T10’ is the time required for the DDA electronics
to perform the requested command. This is a variable

Model MG Operation and Installation Manual
DDA User Interface

delay based on the command requested. The typical
transmitter response time for each command is listed in
section 11.4 DDA command definitions’.

7. Period ‘T11° is the time required for the DDA electronics to
transmit the data for the requested command. This is a
variable delay based on the command requested. The
typical data transmission time for each command is listed
in section ‘711.4 DDA command definitions’.

8. After the transmitter has completed the data transmission
for the requested command, it will disable its driver and
go back to inactive mode. The transmitter electronics
require 50 milliseconds to transition from active mode to
inactive mode. Another transmitter (or the same transmitter)
cannot be interrogated until time period ‘T12’ = 50 milli-
seconds has elapsed.

9. Repeat the sequence for the next transmitter.

Other protocol considerations

1. The transmitted ASCII data from the DDA transmitter may
contain data fields with ‘Exxx’ error codes. All DDA error codes
are preceded by ASCII ‘E’ (45 hex, 69 decimal). Communica-
tion interface drivers must parse and handle DDA error codes
properly or data processing errors could result. For additional
information about DDA error codes, (see page 54 ).

2. Use the DDA ‘Data Error Detection’ function to verify the
integrity of the data transmitted from the transmitter.

3. Certain RS-485 communication cards and (RS-232 to RS-485
converter cards) allow user control of the receiver function.
This feature must be considered when developing com-
munication drivers. Due to the half-duplex RS-485 loopback
wire connections, all data that is transmitted by the host
computer device will be ‘echoed’ into the receiver inputs.

If the receiver function is enabled, then the host transmitted
data along with the DDA transmitter transmitted data will be
received into the computer receive buffer.

DDA Command definitions (includes protocol information)

SPECIAL CONTROL COMMANDS

Command 00 Hex (0 Dec) - Transmitter disable command

This command can be used to disable an active transmitter (force
transmitter back to sleep mode). This command does not need to
be preceded by an address byte and can only be issued when DDA
transmitters are not transmitting data. This ‘disabled’ command is
typically used with other commands that could leave the transmitter
in active mode, i.e. certain memory transfer commands, test mode
commands, etc.

Note:

During normal mode operation, a DDA transmitter will force itself back
into sleep mode if any data is transmitted on the network by any other
device. This is a safety feature added to the firmware to avoid data colli-
sions on the network.

MTS Sensors
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Command 01 Hex (1 Dec): Module identification command

Data format: <STX><DDA><ETX><cccee>

 Fixed length record containing 3 ASCII characters ‘<DDA>’

« Five (5) character checksum appended after ‘<ETX>’character set

Command 02 Hex (2 Dec):
Data format:

Change address
<SOH><ddd><EOT>

» Fixed length record with three (3) characters
¢ The data field is the new address

¢ The data range is the new address

¢ The data range is from 192 - 253

e ‘<SOH>’is ASCII 01 Hex

e ‘<EOT>’ is ASCII 04 Hex

o Default Address is ‘192’

Command 03 Hex - Command Hex 09 - Not Defined
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LEVEL COMMANDS

Command 0A Hex (10 Dec):  Output level 1 (product) at 0.1 inch

resolution (with checksum)

Data format: <STX><dddd.d><ETX><cccece>

* Variable length record with one (1) to four (4) characters to the left of
decimal character

* Fixed at one (1) character to the right of decimal character

 Five (5) character checksum appended after the ‘<ETX>’

character set

Note:

<cccee> Checksum characters are only appended if the Data Error

Detection (DED) function is enabled.

Command 0B Hex (11 Dec):  Output level 1 (product) at 0.01 inch
resolution (with checksum)

Data format: <STX><dddd.dd><ETX><cccee>

* Variable length record with one (1) to four (4) characters to the left of
decimal character

» Fixed at two (2) characters to the right of decimal character

« Five (5) character checksum appended after the ‘<ETX>’ character set

Command OC Hex (12 Dec):  Output level 1 (product) at
0.001 inch resolution (with checksum)

Data format: <STX><dddd.ddd><ETX><cccece>

» Variable length record with one (1) to four (4) characters to the left of
decimal character
* Fixed at three (3) characters to the right of decimal character

Data characters can include the following:

e 0through9

* (-) minus sign

* (.) decimal point

* (E) ASCII 45 Hex precedes all error codes

e (:) ASCII 3A Hex is used as a data field separator for multiple data
field transmissions

* (space) ASCII 20 Hex space character

data field
e Level 1, level 2 data fields separated by ASCII colon (:) character
« Five (5) character checksum appended after the ‘<ETX>’ character set

Command 11 Hex (17 Dec):  Output level 1 (product) and level 2
(interface) at 0.01 inch resolution
(with checksum)

Data format: <STX><dddd.dd:dddd.dd><ETX><cceee>

* Variable length record with one (1) to four (4) characters to the left of
each decimal character in each data field

» Fixed at two (2) characters to the right of each decimal character in each
data field.

e Level 1, level 2 data fields separated by ASCII colon (:) character

« Five (5) character checksum appended after the ‘<ETX>’ character set

Command 12 Hex (18 Dec):  Output level 1 (product) and level 2

(interface) at 0.001 inch resolution

(with checksum)

Data format: <STX><dddd.ddd:dddd.ddd><ETX><cceee>

* Variable length record with one (1) to four (4) characters to the left of
each decimal character in each data field

» Fixed at three (3) characters to the right of each decimal character in
each data field

e Level 1, level 2 data fields separated by ASCII colon (:) character

« Five (5) character checksum appended after the ‘<ETX>’ character set

Command 13 Hex - Command 18 Hex - Not Defined
TEMPERATURE COMMANDS

Command 19 Hex (25 Dec):  Average Temperature at 1.0 °F resolution
(with checksum)

Data format: <STX><dddd><ETX><cccec>

* Variable length record with one (1) to four (4) characters
 Five (5) character checksum appended after the ‘<ETX>’ character set

Command 0D Hex (13 Dec):  Output level 2 (interface) at 0.1 inch
resolution (with checksum)

Data format: Same as Command 0A
Command OE Hex (14 Dec):  Output level 2 (interface) at 0.01 inch
resolution (with checksum)

Data format: Same as Command 0B
Command OF Hex (15 Dec): ~ Output level 2 (interface) at 0.001 inch
resolution (with checksum)

Data format: Same as Command 0C
Command 10 Hex (16 Dec):  Output level 1 (product) and level 2
interface at 0.1 inch resolution
(with checksum)

Data format: <STX><dddd.d:dddd.d><ETX><ccecee>

* Variable length record with one (1) to four (4) characters to the left of
each decimal character in each data field

» Fixed at one (1) character to the right of each decimal character in each

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
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Note:

Average temperature is the average temperature reading from all DTs sub-
merged by approximately 1.5 inches of product.

r

Command 1A Hex (26 Dec):  Average temperature at 0.2 °F resolution
(with checksum)

Data format: <STX><dddd.d><ETX><cccee>

* Variable length record with one (1) to four (4) characters to the left of
decimal character

» Fixed at one (1) character to the right of decimal character

« Five (5) character checksum appended after the ‘<ETX>’ character set

Command 1B Hex (27 Dec):  Average temperature at 0.02 °F resolution
(with checksum)

<STX><dddd.dd><ETX><cccee>

* Variable length record with one (1) to four (4) characters to the left of
decimal character

» Fixed at two (2) characters to the right of decimal character

« Five (5) character checksum appended after the ‘<ETX>’ character set

Data format:

MTS Sensors
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TEMPERATURE COMMANDS (CONTINUED) Command 20 Hex (32 Dec):
Average and individual DT temperature at 0.2 °F resolution
Command 1C Hex (28 Dec): (with checksum).
Individual DT temperature at 1.0 °F resolution (with checksum) Data format:
Data format: <STX><dddd.d:dddd.d:dddd.d-dddd.d:dddd.d:dddd.d><ETX><cccee>
<STX><dddd:dddd:dddd:dddd:dddd><ETX><ccccc> « Variable length record with one (1) to four (4) characters to the left of
* Variable length record with one (1) to four (4) characters in each data decimal character in each data field
field * Fixed at one (1) character to the right of each decimal character in each
» Variable number of data fields (up to 5) separated by ASCII colon data field
(:) characters. Number of data fields is based on the number of DTs ¢ Variable number of data fields (up to 6) separated by ASCII colon (:)
programmed in DDA transmitter memory characters. The number of data fields is based on the number of DTs
» First data field is always DT #1, second data field is DT #2, etc programmed in DDA transmitter memory (number of DTs + 1)

* Five (5) character checksum appended after the ‘<ETX>’ character set The first data field is always the average of the individual DTs

submerged by at least 1.5 inches of product
Command 1D Hex (29 Dec):

Individual DT & ture at 0.2 °F resoluti ith check » The second data field is always DT #1, third data field is DT #2, ... etc
Data form:l' vidual DT temperature at 0.2 ° resolution (with checksum) * Five (5) character checksum appended after the ‘<ETX>’ character set

<STX><dddd.d:dddd.d:dddd.d:dddd.d:dddd.d><ETX><ccece>
Command 21 Hex (33 Dec):

« Variable length record with one (1) to four (4) characters to the left of AV(‘erage and individual DT temperature at 0.02 °F resolution
decimal character in each data field (with checksum).

) ) ) ) Data format:
* Fixed at one (1) character to the right of each decimal character in each <STX><dddd.dd-dddd. dd-dddd.dd-dddd. dd-dddd.dd-dddd. dd><ETX><cceee>

data field
» Variable number of data fields (up to 5) separated by ASCII colon » Variable length record with one (1) to four (4) characters to the left of
(:) characters. Number of data fields is based on the number of DTs decimal character in each data field
programmed in DDA transmitter memory » Fixed at two (2) characters to the right of each decimal character in each
» First data field is always DT #1, second data field is DT #2,...etc data field
* Five (5) character checksum appended after the ‘<ETX>’ character set * Variable number of data fields (up to 6) separated by ASCII colon (:)

characters. The number of data fields is based on the number of DTs
Command 1E Hex (30 Dec):

o ) ) programmed in DDA transmitter memory (number of DTs + 1)
Individual DT temperature at 0.02 °F resolution (with checksum) ) o N
Data format: * The first data field is always the average of the individual DTs

<STX><dddd.dd:dddd.dd-dddd. dd:dddd. dd-dddd. det><ETX><cocces submerged by at least 1.5 inches of product
* The second data field is always DT #1, third data field is DT #2, ... etc

Five (5) character checksum appended after the ‘<ETX>’ character set

» Variable length record with one (1) to four (4) characters to the left of
decimal character in each data field
« Fixed at two (2) characters to the right of each decimal character ineach ~ Command 22 Hex - Command 24 Hex - Reserved
data field Command 25 Hex (37 Dec):
« Variable number of data fields (up to 5) separated by ASCII colon Fastlal;z'arage ‘f"t';]d ’I;’d’l':’d”a/ DT temperature at 1.0 °F
(:) characters. Number of data fields is based on the number of DTs resolution (with checksum)
) ) Data format: Same as command 1F Hex
programmed in DDA transmitter memory
o First data field is always DT#1, second data field is DT #2,...etc
* Five (5) character checksum appended after the ‘<ETX>’ character set

Command 26 Hex - Command 27 Hex - Not defined

Command 1F Hex (31 Dec): MULTIPLE OUTPUT COMMANDS
Average and individual DT temperature at 1.0 °F resolution (LEVEL AND TEMPERATURE)
(with checksum).
Data format: Command 28 Hex (40 Dec):  Level 1 (product) at 0.1 inch resolution, = 0
<STX><dddd:dddd:dddd:dddd:dddd:dddd><ETX><cceee> and average temperature at 1.0 °F g (L]
resolution (with checksum) o 1
* Variable length record with one (1) to four (4) characters in each data Data format: <STX><dddd.d-dddd><ETX><cccee> <C ;
field » Variable length record with one (1) to four (4) characters to the left of (=) 'E'
* Variable number of data fields (up to 6) separated by ASCII colon (:) decimal character in first data field a—
characters. The number of data fields is based on the number of DTs » Fixed at one (1) character to the right of decimal character in first data
programmed in DDA transmitter memory (number of DTs + 1) field
* The first data field is always the average of the individual DTs * Variable length record with one (1) to four (4) characters in second data
submerged by at least 1.5 inches of product field
* The second data field is always DT #1, third data field is DT #2, ... etc e Level 1 temperature data fields separated by ASCII colon (:) character
* Five (5) character checksum appended after the ‘<ETX>’ character set  Five (5) character checksum appended after the ‘<ETX>’ character set

| | Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
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MULTIPLE OUTPUT COMMANDS (CONTINUED)

Command 29 Hex (41 Dec):  Level 1 (product) at 0.01 inch resolution,

and average temperature at 0.2 °F

resolution (with checksum)

<STX><dddd.dd:dddd.d><ETX><cccee>

» Variable length record with one (1) to four (4) characters to the left of
decimal character in first data field

» Fixed at two (2) characters to the right of decimal character in first data
field

» Variable length record with one (1) to four (4) characters to the left of
decimal character in second data field

» Fixed at one (1) character to the right of decimal character in second
data field.

e Level 1, temperature data fields separated by ASCII colon (:) character.

 Five (5) character checksum appended after the ‘<ETX>’ character set

Data format:

Command 2A Hex (42 Dec):  Level 1 (product) at 0.001 inch resolution,
and average temperature at 0.02 °F
resolution (with checksum)

Data format: <STX><dddd.ddd:dddd.dd><ETX><cccee>

» Variable length record with one (1) to four (4) characters to the left of
decimal character in first data field

* Fixed at three (3) characters to the right of decimal character in first
data field

» Variable length record with one (1) to four (4) characters to the left of
decimal character in second data field

» Fixed at two (2) characters to the right of decimal character in second
data field

e Level 1, temperature data fields separated by ASCII colon (:) character

 Five (5) character checksum appended after the ‘<ETX>’ character set

Command 2B Hex (43 Dec):
Level 1 (product), level 2 (interface) at 0.1 inch
resolution, and average temperature at 1.0 °F
resolution (with checksum)

Data format: <STX><dddd.d:dddd.d:dddd><ETX><ccecee>

» Variable length record with one (1) to four (4) characters to the left of
decimal character in first data field

» Fixed at one (1) character to the right of decimal character in first data
field

» Variable length record with one (1) to four (4) characters to the left of
decimal character in second data field

» Fixed at one (1) character to the right of decimal character in second
data field

* Variable length record with one (1) to four (4) characters in third data
field

o Level 1, level 2, temperature data fields separated by ASCII colon (:)
character

* Five (5) character checksum appended after the ‘<ETX>’ character set

Command 2C Hex (44 Dec):
Level 1 (product), level 2 (interface) at 0.01 inch
resolution, and average temperature at 0.2 °F
resolution (with checksum)

Data format: <STX><dddd.dd:dddd.dd:dddd.d><ETX><cccee>

* Variable length record with one (1) to four (4) characters to the left of
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decimal character in first data field

» Fixed at two (2) characters to the right of decimal character in first data
field

» Variable length record with one (1) to four (4) characters to the left of
decimal character in second data field

» Fixed at two (2) characters to the right of decimal character in second
data field

» Variable length record with one (1) to four (4) characters to the left of
decimal character in third data field.

* Fixed at one (1) character to the right of decimal character in third data
field

o Level 1, level 2, temperature data fields separated by ASCII colon (:)
character

* Five (5) character checksum appended after the ‘<ETX>’ character set

Command 2D Hex (45 Dec): Level 1 (product), level 2 (interface) at
0.001 inch resolution, and average temperature at 0.02 °F resolution (with
checksum)

Data format: <STX><dddd.ddd:dddd.ddd:dddd.dd><ETX><cccee>

» Variable length record with one (1) to four (4) characters to the left of
decimal character in first data field.

* Fixed at three (3) characters to the right of decimal character in first
data field.

» Variable length record with one (1) to four (4) characters to the left of
decimal character in second data field.

» Fixed at three (3) characters to the right of decimal character in second
data field.

» Variable length record with one (1) to four (4) characters to the left of
decimal character in third data field.

» Fixed at two (2) characters to the right of the decimal character in third
data field.

o Level 1, level 2, temperature data fields separated by ASCII colon (:)
character.

 Five (5) character checksum appended after the ‘<ETX>’ character set

Command 2E Hex - Command 30 Hex - Not Defined
Command 31 Hex - Command 40 Hex - Reserved for factory use

HIGH-LEVEL MEMORY READ COMMANDS

Read ‘number of floats and number of DTs’
control variables
<STX><d:d><ETX><cccee>

Command 4B Hex (75 Dec):

Data format:

» Fixed length record with one (1) character in each field.

» The first data field is the number of floats, second data field is the
number of DTs

* Five (5) character checksum appended after the ‘<ETX>’ character set

Command 4C Hex (76 Dec):
Data format:

Read ‘gradient’ control variable
<STX><d.ddddd><ETX><cccee>

» Fixed length record with seven (7) characters (including decimal point).
* Five (5) character checksum appended after the ‘<ETX>’ character set
Command 4D Hex (77 Dec):  Read float zero position data

(float #1 and #2)
<STX><dddd.ddd:dddd.ddd><ETX><cccee>
(Continued on next page)

Data format:

MTS Sensors
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HIGH-LEVEL MEMORY READ COMMANDS (CONTINUED) field is ASCII ‘0°

Command 4D Hex (77 Dec): continued * See write command (5A Hex) for field value assignments
 Five (5) character checksum appended after the ‘<ETX>’ character set
» Variable length record with one (1) to four (4) characters to the left of

decimal character in first data field. The data may include an ASCII (-) Command 51 Hex (81 Dec):  Read hardware control code #1
negative sign character (2D Hex) in the first character position Data format: <STX><ddddda><ETX><ccoee>
* Fixed at three (3) characters to the right of decimal character in first * Fixed length record with six (6) characters
data field * The hardware control code controls various functions in the DDA
» Variable length record with one (1) to four (4) characters to the left of electronic hardware
decimal character in second data field. The data may include an ASCII(-) ¢ The hardware control code must match the hardware control code
negative sign character (2D Hex) in the first character position stamped on the transmitter label; the control code on the label is
» Fixed at three (3) characters to the right of decimal character in second preceded by ‘CC’ (for example, CC001122)
data field « Five (5) character checksum appended after the ‘<ETX>’ character set
* Float #1, float #2 data fields separated by ASCII colon (:) character * For additional information about the hardware control code, (see section
* Five (5) character checksum appended after the ‘<ETX>’ character set 8, Quick Start-up Guide Modbus and DDA)
Command 4E Hex (78 Dec): Command 52 Hex (82 Dec):  Not defined
Read DT position data (DTs 1 - 5)
Data format: Command 53 Hex (83 Dec):  Reserved for factory use

<STX><dddd.d:dddd.d:dddd.d:dddd.d:dddd.d><ETX><cceee>

Command 54 Hex (84 Dec):  Not defined
» Variable length record with one (1) to four (4) characters to the left of ( )

decimal character in each data field
* Fixed at one (1) character to the right of decimal character in each data HIGH-LEVEL MEMORY WRITE COMMANDS
field

) . Command 55 Hex (85 Dec): Write ‘number of floats and number of DTs’
* Variable number of data fields (up to 5) separated by ASCII colon (:)

control variables

characters. The number of data fields is based on the ‘number of DTs’ Host Issued Command (Part 1)
control variable. (see command 4B Hex) Data format: <addr><commands>
* The first data field is always DT #1, second field is always DT #2,...etc. * ‘<addr>’ is the DDA transmitter address
« Five (5) character checksum appended after the ‘<ETX>’ character set e ‘<command>’ is DDA command 55
o After the address and command byte have been transmitted by the host,
Note: the respective DDA transmitter will ‘wake up’ and retransmit (echo)
DT position data is referenced from the mounting flange of the transmitter the local DDA address and received command. The DDA transmitter
housing. DT #1 is the DT closest to the tip of the transmitter. will remain active, waiting for the second part of the memory write
command to be issued by the host. If the second part of the memory
Command 4F Hex (79 Dec): write command is not received within 1.0 seconds (see note below), or

Read factory serial number data and software version number the command is not received in the proper format, the DDA transmitter
Data format: will cancel the current command sequence and go back to sleep mode.
<STX><ddddd....ddddd:Vd.ddd><ETX><cccee>

» Fixed length record of 50 characters to the left of the colon character Note:
and 6 characters to the right of the colon character (57 total) The time-out timer function can be enabled or disabled.
* Five character checksum appended after the ‘<ETX>’ character set

Host Issued Command (Part 2)
Command 50 Hex (80 Dec):
Read firmware control code #1 Data format: <SOH><d:d><EOT>

Data format:

S
<STX><d A ded d><ETX><Ceoees * Fixed Ien.gth record with two (2) data fields a 8
e ‘<SOH>"is ASCII 01 Hex - E
» Fixed length record with one (1) character in each data field » The first data field contains the ‘number of floats’ value to be written to <C ;
» First data field is the control variable for the data error detection (DED) the ‘number of floats’ control variable. This variable is limited to a value (=) 'E'
mode of 1 or 2 (ASCII) a—
» The second data field is the control variable for the communication * The second data field contains the ‘number of DTs’ value to be written to
time-out timer (CTT) the ‘number of DTS’ control variable. This variable is limited to a value
¢ The third data field is the control variable for temperature data units between 0 and 5 (ASCII)
* The fourth data field is the control variable for linearization enable/ e ASClI colon (:) is the ‘number of floats/number of DTs’ field separator.
disable e ‘<EOT>’ is ASCII 04 Hex
« The fifth data field is the control variable for innage/ullage level output DDA Transmitter Response (verification sequence)

« The sixth data field is reserved for future use; the output value for this Data format: <STX><d:d><ETX><cocee>

| | Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
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HIGH-LEVEL MEMORY WRITE COMMANDS (CONTINUED)

* Fixed length record with two (2) data fields

e ‘<8TX>’ is ASCII 02 Hex

* The first data field contains the ‘number of floats’ value to be written to
the ‘number of floats’ control variable. This variable is limited to a value
of 1 or 2 (ASCII)

* The second data field contains the ‘number of DTs’ value to be written to
the ‘number of DTS’ control variable. This variable is limited to a value
between 0 and 5 (ASCII)

* ASClI colon (:) is the ‘number of floats/number of DTs’ field separator

e ‘<ETX>’ is ASCII 03 Hex

» ‘<ccece>’ is a five (5) character checksum appended after the ‘<ETX>’
character set

Host Issued Command (Part 3)
Data format: <ENQ>

* ‘<ENQ>’ is ASCII 05 Hex. This character set is sent by the host to initiate
the EEPROM write cycle. After the EEPROM memory locations have
been successfully written to, the DDA transmitter will respond back to
the host with a ‘ACK’ character set signifying the memory write cycle
was successful, or with a ‘NAK’ character signifying the memory write
cycle was unsuccessful. See DDA transmitter response below.

e EEPROM write time is 10 milliseconds per byte. The ‘ACK/NAK’
response will not be transmitted by the DDA transmitter until the
memory bytes have been written and verified or a memory write error
has caused the DDA transmitter to time-out.

Note:

EEPROM write time is 10 milliseconds per byte. The ACK/NAK response
will not be transmitted by the DDA transmitter until the memory bytes have
been written and verified or a memory write error has caused the DDA
transmitter to time-out.

DDA Transmitter Response:
Data format: <ACK>

1. Host issued command (Part 1): <address><command>
2. DDA transmitter response: <address><command> echo
3. Host issued command (Part 2):

data to be written (including necessary control characters)
4. DDA transmitter response: verification sequence
5. Host issued command (Part 3): <ENQ>
6. DDA transmitter response: <ACK> or <NAK>

Descriptions for other high level memory write commands will include
only the Data format for Part 2 of each host issued command.

Command 56 Hex (86 Dec): Write “gradient’ control variable

Data format: <SOH><d.ddddd><EOT>

» Fixed length record with one data field

e ‘<SOH>"is ASCII 01 Hex

* The fixed length data field contains the ‘gradient’ value to be written to
the ‘gradient’ control variable. This variable is limited to a value between
7.00000 and 9.99999 (ASCII)

e ‘<EOT>’ is ASCII 04 Hex

Command 57 Hex (87 Dec): Write float zero position data
(float #1 or #2)
Data format: <SOH><c:dddd.ddd><EOT>

* Variable length record with two (2) data fields

* The first data field contains one character that controls which zero
position memory location is written to (i.e., float #1 or float #2). This
control character is limited to a value of 1 or 2 (ASCII)

* The second data field contains the ‘zero position’ data value to be
written to the ‘zero position’ memory location. This is a variable length
data field with one (1) to four (4) characters to the left of the decimal
character and fixed at three (3) characters to the right of the decimal
character. The data may include the ASCII (-) negative sign character
(2D Hex) in the first position. The zero position data is limited to a value
between -999.999 and 9999.999 (ASCII)

e ‘<EOT>’ is ASCII 04 Hex

e ‘<ACK>’ is ASCII 06 Hex. This character set is sent by the DDA
transmitter to confirm to the host that the EEPROM memory write cycle
was completed successfully.

Note:

Zero position is referenced from the mounting flange of the transmitter
housing.

Data format: <NAK><Exxx><ETX><cceee>

* ‘<NAK>’ is ASCII 15 Hex. This character set is sent by the DDA
transmitter to confirm to the host that the EEPROM memory write cycle
was not completed successfully.

o ‘<Exxx>’ is an error code defining the memory write error that occurred
during the EEPROM write cycle. ‘E’” is ASCII 45 Hex and xxx’is the
numeric ASCII error code ranging from 000 to 999. For additional
information about DDA error codes, (see section X.X).

e ‘<ETX>’ is ASCII 03 Hex

» ‘<cocce>’ is a five character checksum appended after the ‘<ETX>’
character set

* Value can range from 00000 to 65535.

All high level memory write commands adhere to the communication se-
quence as described above, and consist of the following six components:
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Command 58 Hex (88 Dec): Write float zero position data
(float #1 or #2) using DDA calibrate mode.

Data format: <SOH><c:dddd.ddd><EOT>

* Variable length record with two (2) data fields

* The first data field contains one character that controls which zero
position memory location is written to (i.e., float #1 or float #2). This
control character is limited to a value of 1 or 2 (ASCII)

* The second data field contains the ‘current float position’ data value
to be used to calculate the ‘zero position’ value that is to be written to
the ‘zero position” memory location. This is a variable length data field
with one (1) to four (4) characters to the left of the decimal character
and fixed at three (3) characters to the right of the decimal character.
The data may include the ASCII (-) negative sign character (2D Hex) in
the first position. The ‘current float position’ data is limited to a value
between -999.999 and 9999.999 (ASCII)

e ‘<EOT>’ is ASCII 04 Hex

MTS Sensors



HIGH-LEVEL MEMORY WRITE COMMANDS (CONTINUED)

Command 59 Hex (89 Dec):  Write DT position data (DT1-5).

Data format: <SOH><c:dddd.d><EOT

* Variable length record with two (2) data fields

» The first data field contains one (1) character that controls which ‘DT
position” memory location is written to (i.e. DT position #1, 2, 3, 4 or 5)

 This control character is limited to a value between 1 and 5 (ASCII)

* The second data field contains the ‘DT position’ data value to be written
to the respective ‘DT position” memory location. This is a variable length
data field with one (1) to four (4) characters to the left of the decimal
character and fixed at one (1) character to the right of the decimal
character. The DT position data is limited to a value between 0.0 and
9999.9 (ASCII)

e ‘<EOT>’ is ASCII 04 Hex

Write firmware control code #1
<SOH><d.d:d.d:d.d><E0T>

Fixed length record with one character in each data field

e ‘<SOH>"is ASCII 01 Hex

» The first data field is the control variable for the data error detection
(DED) function. This variable can have a value of 0, 1, or 2. A value of 0
enables the DED function, using a 16-bit checksum calculation. A value
of 1 enables the DED function, using a 16-bit CRC calculation. A value
of 2 disables the DED function

* The second field is the control variable for the communication time-out
timer (CTT) function. This variable can have a value of 0 or 1. A value of
0 enables the CTT function, and a value of 1 disables the CTT function

¢ The third data field is the control variable for temperature data units
This variable can have a value of 0 or 1. A value of 0 enables Fahrenheit
temperature units. A value of 1 enables Celsius temperature units

* The fourth data field is the control variable for linearization control. This
variable can have a value of 0 or 1. A value of 0 disables linearization of
the level data. A value of 1 enables linearization

* The fifth data field is the control variable for innage/ullage level output.
This variable can have a value of 0,1 or 2. A value of 0 enables normal
innage level output. A value of 1 enables ullage level output and a
value of 2 enables ullage level output with reversed DT submersion
processing. Mode 2 is used for inverted transmitter applications where
the transmitter is installed from the bottom of the tank

* The sixth data field is reserved for future use. The data value for this
field must be ‘0’ (ASCII 30 Hex)

e ‘<EOT>’ is ASCII 04 Hex

Command 5A Hex (90 Dec):
Data format:

Command 5B Hex (91 Dec):
Data format:

Write hardware control code #1
<SOH><dddddd><EOQT>

* Fixed length record with six (6) characters

* ‘<SOH>’is ASCII 01 Hex

* The hardware control code controls various functions in the DDA
electronic hardware

¢ The hardware control code must match the hardware control code
stamped on the transmitter label. The control code on the label is
preceded by ‘CC’ (i.e. CC001122)

e ‘<EOT>’ is ASCII 04 Hex

MTS Sensors
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Command 5C Hex (92 Dec):  Not Defined

Command 5D Hex (93 Dec):  Reserved for factory use

Command 5F Hex - 7F Hex - Reserved for future use

DIAGNOSTIC/SPECIAL COMMAND SET

enum alarmStatusBits

INTERFACE_ALARM_HIGH = 0x0001
INTERFACE_ALARM_LOW = 0x0002
PRODUCT_ALARM_HIGH = 0x0004
PRODUCT_ALARM_LOW = 0x0008
ROOF_ALARM_HIGH =0x0010
ROOF_ALARM_LOW = 0x0020
AVG_TEMP_ALARM_HIGH = 0x0040
AVG_TEMP_ALARM_LOW = 0x0080
MAGNET_IS_MISSING =0x0100
DIG_TEMPO_ERROR = 0x0200
DIG_TEMP1_ERROR = 0x0400
DIG_TEMP2_ERROR = 0x0800
DIG_TEMP3_ERROR =0x1000
DIG_TEMP7_ERROR = 0x2000
DIG_AVG_TEMP_ERROR = 0x4000
DELIVERY_IN_PROGRESS = 0x8000
TRIGGER_LEVEL_ERROR = 0x10000
EEPROM_ERROR = 0x20000

DDA ERROR CODES

All error codes are preceded by a capital letter ‘E> ASCII (45 hex)
and are in the form of ‘Exxx’where %xx’can be any number from
‘000 to ‘999’. Error codes can be embedded in any data field within
a transmitted record. Certain DDA commands can generate multiple
error codes. Refer to the following examples:

Command 0A Hex:
<STX><Exxx><ETX><cccee>

Command 2D Hex:
<STX><Exxx:Exxx:ddd.dd><ETX><cceee>

Command 1E Hex:
<STX><E203:dddd.dd:dddd.dd:E207:dddd.dd><ETX><cccee>

E102:  Missing Float(s) (Level 1 or Level 2)
The number of floats measured by the hardware is less than the ‘number of
floats’ control variable.

E201:  No DTs Programmed

A request for temperature data has been made with the ‘number of DTS’
control variable set to equal zero (0) or all programmed DTs are set inactive
(for example, DT position data is set equal to zero (0.000)).

E212: DT Communication Error
The indicated DT is not active (for example, DT position data is set equal to
zero (0) or is not responding).

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
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Model MG Digital setup software installation, setup and calibration

Adjustments to the calibration and set up parameters of the transmitter can be performed using the M-Series Digital Setup Software package.
The software can be run from any PC using a RS-485 to RS-232 converter (see Table 10 MTS part number references). In the ‘MTS Digital
Gauge Configuration - DDA -COM’ window, you will see one tab labeled ‘Data From Device’ (see Figure 28). You will use this tab and its but-
ton selections to calibrate the transmitter and change setup parameters.

Note:

You must use a RS-485 converter with ‘Send Data Control” when using the M-Series Digital Setup software to ensure proper operation.
Example: B & B Electronics 485BAT3 (815-433-5100 www.bb-elec.com).

Level Plus M-Series PC Digital Setup Software (DDA) CD
Order number: 625053

RS-485 to RS-232 converter
Order number: 380075

Table 10. MTS part number references
DATA FROM DEVICE TAB

Perform the following steps to install the transmitter setup software
to establish communications with the transmitter:

1. Install Setup Software from the CD that came with your
transmitter or go to www.mtssensors.com to download the
latest version.

2. Connect transmitter to the RS-485 to RS-232 converter and
attach the converter to your PC. Some PC’s will require an
additional Serial to USB converter.

3. Open the Software program.

4. Select COM Port. If you do not know which COM port to
select, right click My Computer and select Properties ->
Hardware Tab -> Device Manager -> Ports (COM & LPT) to
view the list.

5. Click the ‘Data From Device’ tab, click the Device: pull-down
and select the ‘transmitter address’, the factory default for
DDA'is 192 (see Figure 26).

Parameter settings and calibration is performed from within the
Data From Device tab window (see Figure 28).

DATA FROM DEVICE tab options:
* Calibrate * Change Address
* Adjust settings

* COM port

« Backup and restore device settings
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Figure 28. Data from device tab
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CALIBRATION

When you click the ‘Calibrate’ button in the ‘Data From Device’ tab
window, the ‘Calibrate DDA Device’ window opens. There are two
calibration ‘Float Methods’ to choose from, ‘Enter Float Positions
(Calibrate)’ and ‘Enter Float Zero Positions’. Click the ‘Offset
Method:’ drop down menu to select a calibration method. Type a
value in the active field, then click the ‘Send’ button. A confirmation
window displays when the send is successful.

Ealitirate 1A Devics

Figure 29. Calibrate DDA Device window - Offset Method

When you choose Enter Float Zero Positions’ from the ‘Offset
Method.’ drop down menu, you can adjust the offset where the
transmitters zero point is located. This adjustment will significantly
shorten the span of the transmitter or counter inactive zones. Adjust
the value accordingly and click ‘Send’. A confirmation window
displays when the send is successful.

Catibrate BOK Dewice

e = 5
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Figure 30. Calibrate DDA Device - Offset Method
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CHANGE ADDRESS

To change the transmitter address, click the ‘Change Address’ but-
ton in the ‘Data From Device' tab window. In the ‘Change Address’
window, type the ‘New Address’ in the active field and click ‘Change’.
A popup window confirms the change is successful.

Change Address

Current Address: |17
Mew Address; (132

Figure 31. Change Address window - New Address entry
BACKUP AND RESTORE DEVICE SETTINGS

If your electronics requires a replacement or if your current settings
need to be refreshed, it is recommended that you create a backup
or restoration file. To create a backup, click the ‘Backup/Restore’
button in the ‘Data From Device’ tab window . In the ‘Backup and
Restore Device Settings” window, click the ‘Get Data From Sensor’
button and ‘Save Settings to File’ button. When prompted, save the
file to a designated place where you can find it.

To upload a file, click the ‘Read Settings from File’ button and select
your backup file. Click ‘Write Data to Sensor’. A popup window
confirms the upload is successful.

Backup and Restore Device Settings

(4= Walue ~
GRADIENT 9.01009

FLOAT_COUNT 2

DT_COUNT 5

SERIAL_MUMBER 1

GAIN 00000

DEVICE_TYPE 1

NUM_GAUGES 8

MUM_TEMP_&YGES 10

DT_POS1 5.0

DT_POS2 10.0

DT_POS3 19.0

DT_POS4 2.0

DT_POSH 380

DT_INTERCEPT1 - BEEETE 5
< | BB

Backup Functions 1 Restore Functions

Get Data From Senzor Fead Settings From File

Save Settings To File wiite Data To Sensar

Frirt... Cloze

ot
at |

Figure 32. Backup and Restore Device Settings window
Adjust settings

To adjust settings, click the ‘Adjust’ button located in the ‘Data From
Device' tab window (see Figure 28). The ‘Adjust DDA Gain’ window
displays different parameter settings. All transmitters will have the

MTS Sensors
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ability to adjust the ‘Gain, SARA Blanking and Magnet blanking’from
this menu. These parameters are password protected, changes will
require assistance from MTS Technical Support .

Adjust LITA Ciain

Gain

[ 12eF ) - « ond
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Figure 33. Adjust DDA Gain window
COM PORT

To select the Setup Software communication port, click the ‘COM
Port’ button in the ‘Data From Device’ tab window. Select the
appropriate communication port and click ‘0K’.

Select A COM Port

| COMS |

0 Cancel

Figure 34. Select a COM Port window
CONTINUOUS UPDATE

To view realtime data using the Setup Software interface, select the
‘Continuous Update’ box. The Interval may be changed to slow down
updates but is not necessary.

DATA LOGGING
To download a transmitter data log, Click ‘Select File’ in the ‘Datfa

From Device' tab window. Select an Excel file and check the ‘Log
Data to File’ box to save your data.
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 — Agency Information
o
o= QI |
g < gency approvais
R F/CsA
<2
= FM/CSA SPECIFIC MODEL MG NUMBER REQUIRED AS SHOWN ON PAGE 8.
Model  Approval Type Classification Standard
MGAM  Explosion Proof Class I, Division 1, Groups B, C, D FM 3600:2011
MGAD Class Il, Division 1, Groups E, F, G FM 3615:2006
Division 1, Type 4X CSA C22.2 No. 0-M91 (R2001)
Ta=71°C CSA C22.2 No. 30-M1986
Intrinsically Class 1, Division 1, Groups A, B, C, D FM 3610:2010
Safe Class Il, Division 1, Groups E, F, G CSA C22.2 No. 157-92
Division 1, Type 4X
Ta=71°C
MGAF Explosion Proof Class I, Division 1, Groups B, G, D FM 3600:2011
Class Il, Division 1, Groups E, F, G FM 3615:2006
Division 1, Type 4X CSA C22.2 No. 0-M91 (R2001)
Ta=71°C CSA C22.2 No. 30-M1986
ATEX

ATEX SPECIFIC MODEL MG NUMBER REQUIRED AS SHOWN ON PAGE 9.

Model  Approval Type Classification Standard
MGEM  Flame Proof FM13ATEX0050X EN 60079-0:2012
MGED & 111/2 G EN 60079-1:2007
Ex d 1B T4 Ga/Gh EN 60079-26:2007
Ta=-20°Cto40°C
Intrinsically PTB 04 ATEX 2028X EN 50014:1997+A1+A2
Safe & 111/2Gbzw. 112 G EN 50020:2002
EEx ia 11B T4 bzw. EEX ia 1A T4 EN 50284:1999
Ta=-20°Ct080°C
MGEF Flame Proof FM13ATEX0050X EN 60079-0:2012
& 111/2 G EN 60079-1:2007
Ex d 1B T4 Ga/Gb EN 60079-26:2007

Ta=-20°Cto40°C

CCOE

CCOE USES ATEX SPECIFIC MODEL NUMBER AS SHOWN ON PAGE 9.

Model Approval Type Classification Standard
MGP Flame Proof P336577/1 EN 60079-0: 2012
Ex d 1B T4 Ga/Gb EN 60079-1:2007

Ta=-20°Cto40°C EN 60079-26:2007

KC

KC USES IECEX SPECIFIC MODEL NUMBER AS SHOWN ON PAGE 9, CONSULT 550720 (KOR) FOR DETAILS

Model Approval Type Classification Standard
MGK Flame Proof 14-KB4B0-0300X Announcement No. 2013-54
Ex d IIB T4 Ga/Gb of Ministry of Employment

Ta =-20° C to 40° C and Labor
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IECEX

IECEX SPECIFIC MODEL MG NUMBER REQUIRED AS SHOWN ON PAGE 9.

Model Approval Type Classification Standard

MGHM  Flame Proof IECEx FMG 13.0019X IEC 60079-0:2011

MGHD Ex d 1B T4 Ga/Gb IEC 60079-1:2007

MGHF Ta=-20°Cto40°C IEC 60079-26:2006
INMETRO

INMETRO USES ATEX SPECIFIC MODEL NUMBER AS SHOWN ON PAGE 9, CONSULT 550720 (PT) FOR DETAILS

Model Approval Type Classification Standard
MGB Flame Proof TUV 14.0935 ABNT NBR IEC 60079-0:2008
Ex d IIB T4 Ga/Gb ABNT NBR IEC 60079-1:2009 e
IP66 ABNT NBR IEC 60079-26:2008
Ta =-20° C to 40° C Portaria INMETRO no 179 de
18/05/2010
NEPSI

NEPSI USES FM/CSA SPECIFIC MODEL MG NUMBER REQUIRED AS SHOWN ON PAGE 8.

Model  Approval Type Classification Standard
MGAM  Flame Proof Ex d [IB T4 Gb GB3836.1-2010
MGAD Ta=-20°Cto 60°C GB3836.2-2010
Intrinsically Exia lIC T4 GB3836.1-2000
Safe Ta=-20°Cto60°C GB3836.4-2000
MGAF  Flame Proof Ex d 1IB T4 Gb GB3836.1-2010
Ta=-20°Ct060°C GB3836.2-2010

ABS

MTS Sensors has Type Approval on the MG level transmitter. Please see attached certificate or listing on
the ABS website for more details.

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Agency Information, FM/CSA for Modbus and DDA

Hazardous area installation
FM/CSA FOR MODBUS AND DDA

AGENCY CONTROLLED DRAWING. NO CHANGES WITHOUT PRIOR AGENCY APPROVAL
HAZARDOUS LOCATION (SEE SHEET 2 FOR MODEL NUMBER/ HAZARDOUS LOCATION BREAKDOWN)

NON HAZARDOUS |  MODBUS, DDA
LOCATION | CLASSL DV 1, GROUPS A B, C & D
CLASS I DIV 2, GROUPS A, B, C & D
| Cuass . GROUPS E F.& G.
| cussm
|
24-26 oo »—| BARRER L A\ 24 AWG OR HEAVIER
SEE NOTE 1] 1 TWISTED PAIR CABLE
| WITH SHIELD
| SEE NOTE 2
|
COMMON- > |
Y
t <D
|
= |
EARTH GROUND |
(SEE NOTE 4) |
|
|
|
|
SARRER VA 24 AWG OR HEAVIER
RX/TX+ >— SEE OTE 1 f TWISTED PAIR CABLE
| &S
1
SAFETY |
RX/TX= SEE NOTE 1 T
|
! P
|
|
GROUND " DETALL A
= | usTD I
oy | NEMA 4X VERSION %I
| ()
|
|
|
|
|
NON HAZARDOUS |
AREA |
|
|
|

NOTES:

1. SAFETY BARRIERS ARE FMRC APPROVED AND/OR CSA CERTIFIED
(AS APPUCABLE) WITH ENTITY PARAMETERS AND MUST BE USED
IN AN APPROVED CONFIGURATION WHERE THE FOLLOWING
CONDITIONS ARE MET:

— Voc, OR Vt OF THE BARRIER COMBINATION IS LESS THAN Vmax
OF THE TRANSMITTER.

— Isc, OR It OF THE BARRIER COMBINATION IS LESS THAN

Imax OF THE TRANSMITTER

— Ca OF THE BARRIER COMBINATION IS GREATER THAN THE
TOTAL Ci OF THE TRANSMITTERS PLUS THE CABLE CAPACITANCE.
— La OF THE BARRIER COMBINATION IS GREATER THAN THE
TOTAL Li OF THE TRANSMITTERS PLUS THE CABLE CAPACITANCE.

TRANSMITTER ENTITY PARAMETERS:
Vmox = 28 V

Imax = 200mA

Ci=0

=0

2. POWER SUPPLY CABLE MUST BE 24 AWG OR HEAVIER, SHIELDED
TWISTED PAIR CABLE. CABLE CAPACITANCE MUST BE LESS THAN
30 pF PER FOOT. CABLE SHIELD IS CONNECTED TO SYSTEM
GROUND AT SAFETY BARRIER END ONLY. SEE INSTALLATION
MANUAL FOR ADDITIONAL CABLE INFORMATION.

COMMUNICATIONS CABLE MUST BE 24 AWG OR HEAVIER,
SHIELDED TWISTED PAIR CABLE. CABLE CAPACITANCE

MUST BE LESS THAN 30 PF PER FOOT. CABLE SHIELD IS
CONNECTED TO SYSTEM GROUND AT SAFETY BARRIER END ONLY.
SEE INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

THE WIRE CONNECTION BETWEEN EARTH GROUND AND THE
WR;N? BARRIER GROUND TERMINAL MUST BE LESS THAN 1

w

»

o

MAXIMUM APPROVED NUMBER OF DDA GAUGES FOR INTRINSICALLY
SAFE WIRING NETWORKS IS 8. SEE OPERATION AND INSTALLATION
MANUAL FOR SYSTEM CONFIGURATIONS AND RESTRICTIONS.

CONNECTION TO EARTH GROUND FOR TRANSIENT PROTECTION
CIRCUITRY.

GROUND SCREW PROVIDED TO CONNECT GAUGE HOUSING TO
EARTH GROUND.

THE TRANSDUCER FRAME SHALL BE GROUNDED TO EARTH GROUND
DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED
AND SHALL BE AT THE SAME POTENTIAL AS THE SAFETY BARRIER
GROUND ELECTRODE.

9. ELECTRONIC EQUIPMENT CONNECTED TO ASSOCIATED
APPARATUS MUST NOT USE OR GENERATE MORE THAN
250 VOLTS RMS.

10. CABLE SETS THAT ARE RUN TOGETHER MUST HAVE
SUFFICIENT INSULATION TO WITHSTAND 250 VOLTS RMS
BETWEEN SETS.

11. ALL WIRING MUST MEET THE REQUIREMENTS OF THE NEC OR CEC
PART I (WHICHEVER IS APPLICABLE) AND ANY LOCAL CODES.

o

N

®

12. DUST TIGHT SEAL AT CONDUIT ENTRY REQUIRED IN CLASS Il OR
CLASS Il LOCATIONS.

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

werge | B |o= ey 650838 [

uonew.ojuj

Rauaby

Figure 35. Modbus and DDA installation drawing

MTS Sensors
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Agency Information, FM/CSA for Modbus and DDA —
=
INSTALLATION DRAWING NOTES (FIGURE 35) e S
TR=
&)
<2
Approval agency  Approval type Ground connection =
Model number FM CSA EX IS Approval classification (Figure references)
MGA _B X X X CL.1,DIV.1,GR.B,C,D Figure 36
CL. I, DIV. 1, GR. E,F,G CLASS llI
X X X CL.1,DIV.1,GR.A,B,C,D
CL. 11, DIV. 1, GR. E,F,G CLASS Il
MGA_C X X X CL.1,DIV.1,GR.B,C,D Figure 37
CL. I, DIV. 1, GR. E,F,G CLASS III
X X X CL.1,DIV.1,GR.A,B,C,D
CL. 1, DIV. 1, GR. E,F,G CLASS Il
MGA _L X X X CL.1,DIV.1,GR.A,B,C,D Figure 38
MGA _3 X X X CL.1,DIV.1,GR.A,B,C,D Figure 39

CL. 11, DIV. 1, GR. E,F,G CLASS IlI

Table 11. Product Model / Hazardous location breakdown, Modbus DDA

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Agency Information, FM/CSA for Modbus and DDA

WIRING CONNECTIONS
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/— Ground screw

0000000
N_830060 4"
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. o
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482009 N/d

Figure 36. Single cavity housing

Note:

Ground screw provided in housing to connect gauge housing to earth ground.

|_—— Ground screw

Figure 37. Dual cavity housing

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Agency Information, FM/CSA for Modbus and DDA

WIRING CONNECTIONS (CONTINUED)

Note:
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The transient protection pin on the connector (pin 6) is designated as the enclosure earth ground and should be at the same potential as the zener
barrier earth ground.

Wiring diagram (MG_ _L)

PIN 1 PIN 5 Pin number Signal
PIN 2 Pin 1 24 \/dc Power
Pin 2 0 Vdc Power
PIN 3 PIN 4 Pin 3 Earth ground
Pin 4 RX TX+
PIN 6 Pin 5 RX TX -
Pin 6 Transient protection

Figure 38. NEMA housing with connector

Note:

On customer installed cable version, customer to attach earth ground lead to connector as shown below and install transient protection lead (cable
shield) with ground screw, lock washer, terminal cup, and bracket as shown above.

GROUND SCREW CONNECTION
CONNECTION FOR MG_ _3 BY CUSTOMER

Figure 39. NEMA housing with terminal block

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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NON HAZARDOUS

AGENCY CONTROLLED DRAWING. NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

HAZARDOUS LOCATION (SEE SHEET 2 FOR MODEL NUMBER/ HAZARDOUS LOCATION BREAKDOWN)

MODBUS, DDA

NON HAZARDOUS
AREA

SEE NOTE 6

TRANS. PROT.

TANKSIDE
EARTH
GROUND

- . o O SN
o \
W 4

<t
[=]
[=]
=
=
©
o
S
=
=
=
E
o
= |
] LOCATION | @1 1/2 6 resp. Il 2 G EEx ia B T4 resp. EEx ia IIA T4
(=] |
(=) |
= |
& _
SAFETY
n 24-26 VDC+ >—| SHERRER t VA 0,22M* (16 AWG) OR HEAVIER
> TWISTED PAR CABLE WITH SHIELD
i | SEE NOTE 2
(=] |
w |
< COMMON- > “
= ¢ >
=T |
= = I
= EARTH GROUND |
— (SEE NOTE 4) _
g |
= _
o
— |
£ |
= SAFETY
o RY/TKH D BARRIER VAN 0,22M" (16 AWG) OR HEAVIER
= SEE NOTE 1 T TWISTED PAIR CABLE WITH SHIELD
® | SEE NOTE 3
= | S— |
<<
| g L
RX /T~ SEE NOTE 1 f
|
| ||
|
| DETAL A \— SEE NOTE 7
GROUND }
= | SEE NOTE 11
= . UsTD 1l
| &
Feb T | M 3 NEMA 4X VERSION
|
| I 4
|
|
| 2% GROUND
| =X LUG
GROUND
“ b GROUND LUG
|
|
|
MG — _ G
MG D T H We-c-h
Mg _ _R MG ZZ 4
Me _ _C McZZ~5
mp——

NOTES:

1. SAFETY BARRIERS ARE ATEX CERTIFIED WITH ENTITY PARAMETERS
AND MUST BE USED IN AN APPROVED CONFIGURATION WHERE
THE FOLLOWING CONDITIONS ARE MET:

— Voc, OR Vt OF THE BARRIER COMBINATION IS LESS THAN Vmax
OF THE TRANSMITTER.

= Isc, OR It OF THE BARRIER COMBINATION IS LESS THAN

Imax OF THE TRANSMITTER

— Ca OF THE BARRIER COMBINATION IS GREATER THAN THE
TOTAL Ci OF THE TRANSMITTERS PLUS THE CABLE CAPACITANCE.
— La OF THE BARRIER COMBINATION IS GREATER THAN THE
TOTAL Li OF THE TRANSMITTERS PLUS THE CABLE CAPACITANCE.

TRANSMITTER ENTITY PARAMETERS:
Vmax = 28 V

Imax = 200mA

Ci = NEGLIBILY LOW

Li = NEGLIBLY LOW

2. POWER SUPPLY CABLE MUST BE 0,22M% (e.g. 1,32MM* AWG 16)
OR HEAVIER, SHIELDED TWISTED PAIR CABLE. CABLE CAPACITANCE
MUST BE LESS THAN 160 pF PER METER. CABLE SHIELD IS
CONNECTED TO SYSTEM GROUND AT SAFETY BARRIER END ONLY.
SEE INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

. COMMUNICATIONS CABLE MUST BE 0,22M, ao‘m‘)m_ ,32MM* AWG 16)
OR HEAVIER, SHIELDED TWISTED PAIR CABLE. LE CAPACITANCE
MUST BE LESS THAN 160 PF PER METER. CABLE SHIELD IS
CONNECTED TO SYSTEM GROUND AT SAFETY BARRIER END ONLY.
SEE INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

“w

>

THE WIRE CONNECTION BETWEEN EARTH GROUND AND THE
wpﬂm.? BARRIER GROUND TERMINAL MUST BE LESS THAN 1

o

MAXIMUM APPROVED NUMBER OF DDA GAUGES FOR INTRINSICALLY
SAFE WIRING NETWORKS IS 8. SEE OPERATION AND INSTALLATION
MANUAL FOR SYSTEM CONFIGURATIONS AND RESTRICTIONS.

CONNECTION TO EARTH GROUND FOR TRANSIENT PROTECTION
CIRCUITRY.

GROUND SCREW PROVIDED TO CONNECT GAUGE HOUSING TO
EARTH GROUND.

THE TRANSDUCER FRAME SHALL BE GROUNDED TO EARTH GROUND
DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED
AND SHALL BE AT THE SAME POTENTIAL AS THE SAFETY BARRIER
GROUND ELECTRODE.

ELECTRONIC EQUIPMENT CONNECTED TO ASSOCIATED
APPARATUS MUST NOT USE OR GENERATE MORE THAN
250 VOLTS RMS.

10. CABLE SETS THAT ARE RUN TOGETHER MUST HAVE
SUFFICIENT INSULATION TO WITHSTAND 250 VOLTS RMS
BETWEEN SETS.

L

N

®

©

11. ALL WIRING MUST MEET THE REQUIREMENTS OF THE INTERNATIONAL|

AND/OR LOCAL ELECTRIC CODES SUCH AS NEC, CEC AND IEC.

12. DUST TIGHT SEAL AT CONDUIT ENTRY REQUIRED IN CLASS Il OR
CLASS Il LOCATIONS.

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

DESowIon
l SENSORS DIVISION

REREARGH UANELE PR, HORM GARALWA £7798

™= INSTALLATION DRAWING

INTRINSICALLY SAFE
M-SERIES DIGITAL

* 650838—2 ["A

ATEX, IECEx, and CCoE for Modbus and DDA

uonew.ojuj

Rouaby

ATEX IS for Modbus and DDA installation drawing

Figure 43a.

MTS Sensors

[ |

Operation and Installation Manual, Document Number 550791 Revision K 07/13

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter



Model MG Operation and Installation Manual

uoljew.oyuj

Agency Information, ATEX, IECEx, and CCoE for Modbus and DDA

Rauaby

INSTALLATION DRAWING NOTES (CONTINUED)

AGENCY CONTROLLED DRAWING. NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

24-26 VDC +

COMMON-

RX/TX+

RX/TX—

|
GROUND %L

NON HAZARDOUS
LOCATION

HAZARDOUS LOCATION (SEE SHEET 2 FOR MODEL NUMBER/ HAZARDOUS LOCATION BREAKDOWN)
MODBUS, DDA
FLAMEPROOF FOR Ex d IIB T4 (SINGLE & DUAL CAVITY HOUSING ONLY)

A\ 24 AWG OR HEAVIER

TWISTED PAIR CABLE
WITH SHIELD
SEE NOTE 2

b —

I

(SEE NOTE 4)

> 24 AWG OR HEAVIER

SEE NOTE 3

2!
-
52

g

!

|
|
|
|
|
|
|
1
+
|
t
|
|
EARTH GROUND |
|
|
|
|
“
!
|
|
!
|
|
|

D
(SEE NOTE 4)

NON HAZARDOUS

|
|
|
|
|
|
|
|
|
|
AREA |
|
|
|
|

a¥

SEE NOTE 6

DETAL A

SEE NOTE 5

NOTES:
. WIRING SHALL BE INSTALLED IN ACCORDANCE WITH THE COUNTRY IN USE

2.

“

>

o o

N

©

. CONNECTION TO EARTH GROUND FOR TRANSIENT PROTECTION CIRCUITRY.
. THE CUSTOMER SHOULD CONNECT THE OUTSIDE GROUND LUG TO THE SAFETY

MWW CANADIAN ELECTRICAL CODE, PART 1, NATIONAL ELECTRIC CODE
I/NFPA 70 ARTICLE 504—30). SEAL ALL CONDUITS WITHIN 18",

POWER SUPPLY CABLE MUST BE 24 AWG OR HEAVIER, SHIELDED TWISTED
PAIR CABLE. CABLE CAPACITANCE MUST BE LESS THAN 30 pF PER FOOT.
CABLE SHIELD IS CONNECTED TO SYSTEM GROUND AT BARRIER

END ONLY. SEE INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

COMMUNICATIONS CABLE MUST BE 24 AWG OR HEAVIER, SHIELDED TWISTED
PAIR CABLE. CABLE CAPACITANCE MUST BE LESS THAN 30 PF PER FOOT.
CABLE SHIELD IS CONNECTED TO SYSTEM GROUND AT SAFETY BARRIER END
ONLY. SEE INSTALLATION MANUAL FOR ADDITIONAL CABLE INFORMATION.

THE WIRE CONNECTION BETWEEN EARTH GROUND AND THE SAFETY
BARRIER GROUND TERMINAL MUST BE LESS THAN 1 OHM.

EARTHING GROUND SYSTEM.

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

ELECTRONIC EQUIPMENT CONNECTED TO ASSOCIATED APPARATUS MUST NOT
USE OR GENERATE MORE THAN 250 VOLTS RMS.

CABLE SETS THAT ARE RUN TOGETHER MUST HAVE SUFFICIENT INSULATION TO
WITHSTAND 250 VOLTS RMS BETWEEN SETS.

CAUTION: IN HAZARDOUS LOCATIONS, KEEP COVER TIGHT WHILE CIRCUITS ARE LIVE.

') INSTALLATION DRAWING
FLAMEPROOF

" 651056 |"A

Figure 43b. ATEX, IECEx, and CCoE Flameproof for Modbus and DDA installation drawing

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter

Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016
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Agency Information, ATEX, IECEx, and CCoE for Modbus and DDA

INSTALLATION DRAWING NOTES (CONTINUED)

Model Approval Agency

Number

Modbus/ PTB FM FM PESO
DDA (ATEX)  (ATEX) (IECEx) (CCoE)
MGH _B X

MGH _C X

MGE _B X

MGE _C X

MGP_B X
MGP_C X
MGE _F X

MGE _G X

MGE _H X

MGE _P X

MGE _R X

MGE _S X

MGE _4 X

MGE _5 X

Approval Type

Intrinsically
Safe

Flame
Proof

X

X

Approval classifications

Ex d 11B T4 Ga/Gb

Ex d 11B T4 Ga/Gb

@II 1/2 G Ex d 11B T4 Ga/Gb

@II 1/2 G Ex d 11B T4 Ga/Gb

Ex d 1IB T4 Ga/Gb
Ex d 1B T4 Ga/Gb

@II 1/2 G bzw.
@II 1/2 G bzw.
@II 1/2 G bzw.
@II 1/2 G bzw.
@II 1/2 G bzw.
@II 1/2 G bzw.
@II 1/2 G bzw.
@II 1/2 G bzw.

Figure 43¢ ATEX, IECEx, and CCoE for Modbus and DDA installation drawing (continued)

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016
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112 G EExia A T4

12 GEExiallAT4

I12 GEExiallA T4

12 GEExiallBT4

112 G EExiallB T4

12 GEExiallBT4

112 G EExiallB T4

12 GEExiallAT4

Ground
Connection
(Figure
reference)

Figure 45

Figure 46
Figure 45
Figure 46

Figure 45
Figure 46
Figure 44

Figure 45
Figure 46
Figure 44
Figure 45
Figure 46
Figure 44

Figure 44

MTS Sensors



Model MG Operation and Installation Manual

Agency Information, ATEX, IECEx, and CCoE for Modbus and DDA g
WIRING AND CONNECTIONS 5"%
@ E
Wiring diagram (MGE_F, MGE _P) 2 S
Wire color Signal E
Red 24 \Vdc Power
Black 0 Vdc Power
Blue Earth ground
White RX TX+
Green RX TX -
Drain wire Transient protection
Note:

On customer installed cable version, customer to attach earth ground lead to connector as shown below and install transient protection lead (cable shield)
with ground screw, lock washer, and bracket as shown above.

—

SEE WIRING
CHART BELOW

Figure 44. NEMA housing with terminal strip or integral cable

Note:
Ground terminal provided in housing to connect gauge housing to earth ground.

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Model MG Operation and Installation Manual
Agency Information, ATEX, IECEx, and CCoE for Modbus and DDA

WIRING AND CONNECTIONS (CONTINUED)
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/— Ground terminal

Figure 45. Single cavity housing

Note:

Ground terminal provided in housing to connect gauge housing to earth ground.

|_—— Ground terminal

Figure 46. Dual cavity housing

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Model MG Operation and Installation Manual
Special Conditions, ATEX, IECEx, and CCoE for Modbus and DDA

SPECIAL CONDITIONS FOR USE
e Model MG sensors may only be connected to certified intrinsically safe circuits (Ex ia or Ex ib).

 The electronics housing is to be installed in zone 1 (category 2G, EPL Gb}. The sensor pipe/hose may be installed in zone 0
(category 1, EPL Ga} if not restricted below.
* Equipotential bonding shall be installed inside and outside the hazardous area along the cable for supply and data.
* Float usage:
- Metallic floats may only be used if they have a weight offset (asymmetric weight distribution).
- Metallic floats on non-metallic pipes may not be used.
- Aluminum floats may not be used.
* Plastic floats may only be installed in hazardous areas which require apparatus of category 1G (for zone 0} with explosion group IIA.
Plastic floats may not be used on non-metallic pipes.
» Sensors with flexible measuring hoses:
- The hose has to be mechanically protected from external impacts which may affect its function as separation wall.
- Avoid kinking or bending the flexible hose in less than 16 inch (406 mm) diameter.
* Consult MTS if dimensional information on flameproof joints are necessary.
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NOTES:
AGENCY CONTROLLED DRAWING. NO CHANGES WITHOUT PRIOR AGENCY APPROVAL 1. GABUNG SHALL BE FOUNDATION FIELDBUS H1 TYPE CABLE.
HAZARDOUS LOCATION (SEE SHEET 4 FOR MODEL NUMBER/ HAZARDOUS LOCATION BREAKDOWN) 2. A TERMINATOR S NEEDED AT EACH END OF A FIELDBUS
CLASS I, DIV 1, GROUPS B, C & D (RIGHT ANGLE FITTING VERSION GROUPS C & D ONLY) BETWEEN FIELDBUS NETWORK SEGMENTS.

CLASS 1, GROUPS E F.& G. 3. (S) SHIELD IS CONNECTED TO EARTH GROUND AT ONE POINT
CLASS M ONLY, USUALLY AT THE CONTROL ROOM FIELDBUS POWER
CONDITIONER.

NON HAZARDOUS
LOCATION

HOST LINKING
DEVICE NERUIRATOR 4. CONNECTION TO SHEELD FOR TRANSENT PROTECTION CIRCUMTRY.

H1 FIELDBUS SEGMENT

R= 900 -~ 1000 5. GROUND SCREW PROVIDED TO CONNECT GAUGE HOUSING TO
> > > C= 0-224F EARTH GROUND. THE TRANSDUCER FRAME SHALL BE GROUNDED

+ 2 T DIRECTLY OR THROUGH THE EQUIPMENT ON WHICH IT IS MOUNTED.|
R 6. ELECTRONIC EQUIPMENT CONNECTED TO ASSOCIATED
SEE NOTE 2 APPARATUS MUST NOT USE OR GENERATE MORE THAN

9-32 V BUS +

Model MG Operation and Installation Manual

Agency Information, FM/CSA FOUNDATION™ fieldbus

c 250 VOLTS RMS.

7. CABLE SETS THAT ARE RUN TOGETHER MUST HAVE
SUFFICIENT INSULATION TO WITHSTAND 250 VOLTS RMS
BETWEEN SETS.

v,
4\ P?iﬁaggﬂimmmocﬁggingox&
V|%|;H [>— ~|q\|in > (RHCFEVER 1S APPLICABLE) LOCAL CODES.

8. DUST TIGHT SEAL AT CONDUIT ENTRY REQUIRED IN CLASS I OR
CLASS Wil LOCATIONS.

BUS —

oL

EARTH GROUND
(SEE NOTE 3)

SEE NOTE 4 SEE NOTE 4 SEE NOTE 4

|
|
|
|
|
|
T
|
|
|
|
|
.
T
|
|
|
|
|
|
|
|
|
NON HAZARDOUS |
AREA |
|
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NO REWSIONS TO BE MADE WITHOUT NOTIFICATION OF APPROVAL AGENCY(S)
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FM/CSA installation drawings for FOUNDATION™ fieldbus
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Figure 51. FOUNDATION™ fieldbus installation drawing
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Agency Information, FM/CSA FOUNDATION™ fieldbus

INSTALLATION DRAWING NOTES

) Approval

Model number Approval agencies types Ground connection
FOUNDATION™ fieldbus FM CSA EX Approval classifications (Figure references)
MGAFB X X X CL.1,DIV.1,GR.B,C,D Figure 54

MGASB CL. Il, DIV. 1, GR. E,F,G CLASS IlI

MGAFC X X X CL.1,DIV.1,GR.B,C,D Figure 55

MGASC CL. 1l, DIV. 1, GR. E,F,G CLASS IlI

MGAFL Figure 52

MGAF3 Figure 53

Figure 51b. FOUNDATION™ fieldbus installation drawing (continued)

WIRING CONNECTIONS

Note:

er earth ground.

The transient protection pin on the connector (pin 4) is designated at the enclosure earth ground and should be at the same potential as the zener barri-

Wiring diagram (Reference Figure 51)

Pin No.  Signal Wire color

1 BUS - Blue

2 BUS + Brown

3 N/C Bare (Shield/Drain)
4 EMC GND Green/Yellow

Detail A-A

Pin 4 .
Pin 3
Pin 1 @
Pin 2
See wiring diagram table

Figure. 52. NEMA housing with connector (Not Agency Approved)

MTS Sensors | 69 |
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Model MG Operation and Installation Manual
Agency Information, FM/CSA for FOUNDATION™ fieldbus

WIRING CONNECTIONS (CONTINUED)

Note:

When the customer is installing the cable, the customer will attach the earth ground lead to the connector as shown in Figure 53 and install transient the
protection lead (cable sheild) with the ground screw, lockwasher, terminal cup, and bracket as shown in Detail A.

[ =
.2
W L
=N
o E
o) =
<2
[ =

Detail A

]

See wiring diagram

2|

BUS -

[ E]
U =] | [sus +

See wiring diagram

Figure 53. NEMA housing with terminal block (Not Agency Approved)

Note:

Ground screw provided in housing to connect gauge housing to earth ground.

BUS -
BUS +

Ground screw
Figure 54. Single cavity housing

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter | |
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WIRING CONNECTIONS (CONTINUED)

Note:
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Ground screw provided in housing to connect gauge housing to earth ground.

Ground screw

Figure. 55. Dual cavity housing
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Agency Information, ATEX, IECEx, and CCoE for FOUNDATION fieldbus

9-32 V BUS +

AGENCY CONTROLLED DRAWING. NO CHANGES WITHOUT PRIOR AGENCY APPROVAL

NON HAZARDOUS

LOCATION

HOST LINKING
DEVICE

HAZARDOUS LOCATION (SEE SHEET 2 FOR MODEL NUMBER/ HAZARDOUS LOCATION BREAKDOWN)

FOUNDATION FIELDBUS
FLAMEPROOF FOR Ex d IIB T4 (SINGLE & DUAL CAVITY HOUSINGS ONLY)

H1 FIELDBUS SEGMENT

N\ N\ VAN

U

BUS -

Y LYV Y

|||—<

EARTH GROUND
(SEE NOTE 3)

NON HAZARDOUS

AREA

SEE NOTE 2

NOTES:

1. CABLING SHALL BE FOUNDATION FIELDBUS H1 TYPE CABLE.
SEE INSTALLATION MANUAL FOR ADDTIONAL CABLE INFORMATION.

2. A TERMINATOR IS NEEDED AT EACH END OF A FIELDBUS
BETWEEN FIELDBUS NETWORK SEGMENTS.

u‘%ﬂnmbﬁggaggeﬁgnai
ILY, USUALLY AT THE CONTROL ROOM FIELDBUS POWER
‘CONDITIONER.

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

5. ELECTRONIC EQUIPMENT CONNECTED TO ASSOCIATED APPARATUS MUST
NOT USE OR GENERATE MORE THAN 250 VOLTS RMS.

6. CABLE SETS THAT ARE RUN TOGETHER MUST HAVE SUFFICIENT
INSULATION TO WITHSTAND 250 VOLTS RMS BETWEEN SETS.

7. WIRING SHALL BE INSTALLED IN ACCORDANCE WITH THE COUNTRY IN USE
(eg CANADAN ELECTRICAL CODE, PART 1, NATIONAL ELECTRIC CODE
ANSI/NFPA 70 ARTICLE 504-30). SEAL ALL CONDUITS WITHIN 18",

8. CONDUIT SEALS ARE REQUIRED WITHIN 18" OF HOUSING.

9. CAUTION: IN HAZARDOUS LOCATIONS, KEEP COVER TIGHT WHILE CIRCUITS
ARE LIVE.

SEE NOTE 4

DETAL A

TAGP) INSTALLATION DRAWING
FLAVEPROOF
M-SERIES FOUND. FIELDBUS

651056—1 |4

ATEX, IECEx, and CCoE installation drawings for FOUNDATION™ fieldbus

uonew.ojuj

Rouaby

Figure 57. FOUNDATION™ fieldbus Flameproof installation drawing

MTS Sensors

| 72|
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Agency Information, ATEX, IECEx, and CCoE for FOUNDATION™

fieldbus

INSTALLATION DRAWING NOTES

Approval agencies

Model number FM FM PESO
FOUNDATION™ fieldbus (ATEX) (IECEx)  (CCoE)

MGHFB X
MGHSB

MGHFC X
MGHSC

MGEFB X
MGESB

MGEFC X
MGESC

MGPFB X
MGPSB

MGPFC X
MGPSC

Approval
types

Flame Proof
X

X

Figure 57b. FOUNDATION™ fieldbus installation drawing (continued)

MTS Sensors

| 73

Approval classifications
Ex d 1B T4 Ga/Gb

Ex d 11B T4 Ga/Gb

&I126
Ex d IIB T4 Ga/Gb

EN126
Ex d IIB T4 Ga/Gb

Ex d 11B T4 Ga/Gb

Ex d 11B T4 Ga/Gb

Ground
connection
(Figure references)
Figure 58

Figure 59

Figure 58

Figure 59

Figure 58

Figure 59

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
Operation and Installation Manual, Document Number 550791 Revision N (EN) 02/2016
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Model MG Operation and Installation Manual
Agency Information, ATEX, IECEx, and CCoE for FOUNDATION™ fieldbus

WIRING CONNECTIONS

Note:
Ground screw provided in housing to connect gauge housing to earth ground.
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8388388

8338883

O

Ground lug

Figure 58. Single cavity housing

Note:

Ground screw provided in housing to connect gauge housing to earth ground.

Ground lug

Figure. 59. Dual cavity housing

Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Special Conditions, ATEX, IECEx, and CCoE FOUNDATION fieldhouse

SPECIAL CONDITIONS FOR USE
* Model MG sensors may only be connected to certified intrinsically safe circuits (Ex ia or Ex ib).
 The electronics housing is to be installed in zone 1 (category 2G, EPL Gb}. The sensor pipe/hose may be installed in zone 0
(category 1, EPL Ga} if not restricted below.
* Equipotential bonding shall be installed inside and outside the hazardous area along the cable for supply and data.
* Float usage:
- Metallic floats may only be used if they have a weight offset (asymmetric weight distribution).
- Metallic floats on non-metallic pipes may not be used.
- Aluminum floats may not be used.
Plastic floats may only be installed in hazardous areas which require apparatus of category 1G (for zone 0} with explosion group lIA.
Plastic floats may not be used on non-metallic pipes.
e Sensors with flexible measuring hoses:
- The hose has to be mechanically protected from external impacts which may affect its function as separation wall.
- Avoid kinking or bending the flexible hose in less than 16 inch (406 mm) diameter.
Consult MTS if dimensional information on flameproof joints are necessary.
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Model MG Operation and Installation Manual
Agency Information, ATEX Approval

Physikalisch-Technische Bundesanstalt P-I-B

Braunschweig und Berlin

) EC-TYPE-EXAMINATION CERTIFICATE

(Translation)

(2) Equipment and Protective Systems Intended for Use in
Potentially Explosive Atmospheres - Directive 94/9/EC

(3) EC-type-examination Certificate Number:

PTB 04 ATEX 2028 X
(4) Equipment: Level transmitter Level Plus M-Series, types M ....
(5) Manufacturer: MTS Sensor Technologie GmbH & Co.KG
(6) Address: Auf dem Schiiffel 9, 58513 Ludenscheid, Germany

(7) This equipment and any acceptable variation thereto are specified in the schedule to this certificate and
the documents therein referred to.

(8) The Physikalisch-Technische Bundesanstalt, notified body No. 0102 in accordance with Article 9 of the
Council Directive 94/9/EC of 23 March 1994, certifies that this equipment has been found to comply with
the Essential Health and Safety Requirements relating to the design and construction of equipment and
protective systems intended for use in potentially explosive atmospheres, given in Annex Il to the
Directive.

The examination and test results are recorded in the confidential report PTB Ex 04-21300.

(9) Compliance with the Essential Health and Safety Requirements has been assured by compliance with:
EN 50014:1997 + A1 + A2 EN 50020:2002 EN 50284:1999

(10) If the sign "X" is placed after the certificate number, it indicates that the equipment is subject to special
conditions for safe use specified in the schedule to this certificate.

(11) This EC-type-examination Certificate relates only to the design, examination and tests of the specified
equipment in accordance to the Directive 94/9/EC. Further requirements of the Directive apply to the
manufacturing process and supply of this equipment. These are not covered by this certificate.

(12) The marking of the equipment shall include the following:

&) 111/2 G resp. 112G EExia lIB T4 resp. EEx ia lIA T4
Braunschweig, July 08, 2004

sheet 1/3

EC-type-examination Certificates without signature and official stamp shall not be valid. The certificates may be circulated
only without alteration. Extracts or alterations are subject to approval by the Physikalisch-Technische Bundesanstalt.
In case of dispute, the German text shall prevail.

Physikalisch-Technische Bundesanstalt * Bundesallee 100 * D-38116 Braunschweig

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter | |
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Physikalisch-Technische Bundesanstalt P-rB

Braunschweig und Berlin
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(13) SCHEDULE
(14) EC-TYPE-EXAMINATION CERTIFICATE PTB 04 ATEX 2028 X
(15) Description of equipment

The level transmitter Level Plus M-Series types M ... is used for the continuous measurement of
levels or for the interface detection of liquids in containers in the hazardous area.

The level transmitters consist of a housing for the electronics, the process connection elements
and the sensor element with float.

Depending on the design, the level sensors are used in hazardous areas of explosion group Il A

(marking @ 112G or 2G  EExia llA T4) or explosion group |IB (marking @ 12 G or
2G EExiallB T4). For variants reference is made to the type code.

Category-1/2-apparatus

The housing for the electronics will be installed in hazardous areas which require apparatus of
category 2. The process connection elements will be mounted into the partition which separates
areas from each other requiring apparatus of category 2 or 1. The sensor element will be
installed in areas which require category-1-apparatus.

Category-2- apparatus

The level transmitters will be installed in hazardous areas for category-2-apparatus.

The assignment of maximum permissible ambient temperature and supplied power shall be
taken from the table below.

Electrical data

Supply and data type of protection Intrinsic Safety EExia lIB resp. EExia lIA
circuits resp. EEx ib lIB resp. EEx ib IIA
Only for connection to certified intrinsically safe circuits.

Maximum values:

Uy = 28 V
I, =200 mA
Ci negligibly low
L; negligibly low

sheet 2/3

EC-type-examination Certificates without signature and official stamp shall not be valid. The certificates may be circulated
only without alteration. Extracts or alterations are subject to approval by the Physikalisch-Technische Bundesanstalt.
In case of dispute, the German text shall prevail.

Physikalisch-Technische Bundesanstalt « Bundesallee 100 + D-38116 Braunschweig
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Physikalisch-Technische Bundesanstalt P-I-B

Braunschweig und Berlin
SCHEDULE TO EC-TYPE-EXAMINATION CERTIFICATE PTB 04 ATEX 2028 X
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total power ZP ambient temperature at the electronics
1,3W -20...+40°C
1,2W -20 ... +60 °C
1,0W -20..+80°C

For applications requiring category-1-apparatus the process pressure of the media shall range
from 0.8 up to 1.1 bar and the medium temperature from -20 up to +60 °C (atmospheric
condiditons). In case of a deviation from these conditions at the sensor element it shall be
considered that the sensor (even in case of fault) does not show any self-heating and that the
operating company is responsible for the safe operation of the system as regards the
pressures / temperatures of the media used. The manufacturer's specifications shall be
considered in this process.

(16

—

Test report PTB Ex 04-21300

(17) Special conditions for safe use

1. Since the supply and data circuits of the level transmitters are operationally grounded,
equipotential bonding shall be installed inside and outside the hazardous area along the
cable run of the supply and data circuits.

2. Level transmitters equipped with plastic floats may be installed only in hazardous areas
which require apparatus of category 1/ explosion group lIA.

(18) Essential health and safety requirements
met by compliance with the standards mentioned above

Braunschweig, July 08, 2004

sheet 3/3

EC-type-examination Certificates without signature and official stamp shall not be valid. The certificates may be circulated
only without alteration. Extracts or alterations are subject to approval by the Physikalisch-Technische Bundesanstalt.
In case of dispute, the German text shall prevail.

Physikalisch-Technische Bundesanstalt » Bundesallee 100 * D-38116 Braunschweig
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1 EC-TYPE EXAMINATION CERTIFICATE

2 Equipment or Protective systems intended for use in Potentially

Explosive Atmospheres - Directive 94/9/EC
EC-Type Examination Certificate No: FM13ATEX0050X

Equipment or protective system: Model MG and MR Liquid Level Transmitters
(Type Reference and Name)

5 Name of Applicant: MTS Systems Corporation
6 Address of Applicant: 3001 Sheldon Drive
Cary, NC 27513
USA
7 This equipment or protective system and any acceptable variation thereto is specified in the schedule to this

certificate and documents therein referred to.

8 FM Approvals Ltd, notified body number 1725 in accordance with Article 9 of Directive 94/9/EC of 23 March
1994, certifies that this equipment has been found to comply with the Essential Health and Safety Requirements
relating to the design and construction of equipment intended for use in potentially explosive atmospheres given
in Annex Il to the Directive.

The examination and test results are recorded in confidential report number:
3047518 dated 11" November 2013

9 Compliance with the Essential Health and Safety Requirements, with the exception of those identified initem 15
of the schedule to this certificate, has been assessed by compliance with the following documents:

EN60079-0: 2012, EN60079-1: 2007, EN60079-26: 2007, EN60529:1991 + A1: 2000

10 If the sign X’ is placed after the certificate number, it indicates that the equipment is subject to special
conditions for safe use specified in the schedule to this certificate.

11 This EC-Type Examination certificate relates only to the design, examination and tests of the specified
equipment or protective system in accordance to the directive 94/9/EC. Further requirements of the Directive
apply to the manufacturing process and supply of this equipment or protective system. These are not covered by
this certificate.

12 The marking of the equipment or protective system shall include:

@ I11/2G Exd IIB T4 Ga/Gb Ta = -20°C to +40°C; IP66

‘er@fmapprovals.com,

=GB
2013.11.12 155035

Mick Gower
Certification Manager, FM Approvals Ltd.

Issue date: 12" November 2013

THIS CERTIFICATE MAY ONLY BE REPRODUCED IN ITS ENTIRETY AND WITHOUT CHANGE

FM Approvals Ltd. 1 Windsor Dials, Windsor, Berkshire, UK. SL4 1RS
T: +44 (0) 1753 750 000 F: +44 (0) 1753 868 700 E-mail: atex@fmapprovals.com www.fmapprovals.com

F ATEX 020 (May/12) Page 10of 3
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Agency Information, ATEX Approval

SCHEDULE {Cjﬂﬁwmwm

to EC-Type Examination Certificate No. FM13ATEX0050X

13 Description of Equipment or Protective System:

The Model MG and MR Liquid Level Transmitters are 4-20 mA level transmitters. The electronics are housed in
either a single cavity or dual cavity enclosure manufactured by Adalet and ATEX-certified under DEMKO 07
ATEX 0622294U as Ex d IIC/IIB+H2 Gb; IP66. The enclosures are supplied with either blind or window covers.
The sensor housing (probe) are of two constructions: rigid or flexible. Both assemblies feature a welded end
cap and a welded stainless steel adapter which provides a % inch NPT connection to the electronics enclosure.
The rigid probe is constructed of either stainless steel, Hastelloy C-276 or Monel K-500. The flex probe is a
stainless steel, all welded annularly corrugated hose with a stainless steel overbraid. An independent float
containing permanent magnets rides on the outside of the sensor housing.

The Model MG and MR Liquid Level Transmitters operate on 10.5 to 30 Vdc (100 mA maximum). The
transmitters are intended for use in an ambient temperature of -20°C to +40°C and with process temperatures
up to +125°C at a pressure of 1000 psi (rigid probes) or 435 psi (flex probes).

MGabcdefghijkl. Liquid Level Transmitter.

a = Agency approval E or H.

b =OutputM, D, F, S, T or X.

¢ = Housing type B, C, V or W.

d = Electronics mounting 1, 3, 4, 5 or 6.

e = Sensor pipe B,C, D, E, F, M, N, P or R.

f = Material of construction 1, 2, 3, 9 or A.

g = Process connection type 1, 4, 5, 6, 7, 8, 9 or X.

h = Process connection size A, B, C,D, E, F, G, H, J or X.

i = Digital thermometer 0, 1,2,5,6,7,8,9,A,B,C,D,E,F, G, H, J,Kor L.
j = Unit of measure M or U.

k = Length (five digits maximum representing sensor length in millimeters or inches).
| = Special E or S.

MRabcdefghijkl. Liquid Level Transmitter.

a = Agency approval E or H.

b = Output 1, 2, 3, 4 or X.

¢ =Housing type B, C,D, E, V, W, Y or Z.

d = Electronics mounting 1, 3, 4, 5 or 6.

e = Sensor pipe B,C,D, E,F, H, J, KorR.

f = Material of construction 1, 2, 3, 9 or A.

g = Process connection type 1, 4, 5,6, 7, 8, 9 or X.

h = Process connection size A, B, C, D, E, F, G, H, J or X.
i=RTDO, 1o0r2.

j = Unit of measure M or U.

k = Length (five digits maximum representing sensor length in millimeters or inches).
| = Special E or S.

14 Special Conditions for Safe Use:

Consult the manufacturer if dimensional information on the flameproof joints is necessary.

15 Essential Health and Safety Requirements:

The relevant EHSRs that have not been addressed by the standards listed in this certificate have been identified
and assessed in the confidential report identified in item 8.

THIS CERTIFICATE MAY ONLY BE REPRODUCED IN ITS ENTIRETY AND WITHOUT CHANGE

FM Approvals Ltd. 1 Windsor Dials, Windsor, Berkshire, UK. SL4 1RS
T: +44 (0) 1753 750 000 F: +44 (0) 1753 868 700 E-mail: atex@fmapprovals.com www.fmapprovals.com

F ATEX 020 (May/12) Page 2 of 3
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SCHEDULE FM Approvals

to EC-Type Examination Certificate No. FM13ATEX0050X

16 Test and Assessment Procedure and Conditions:

This EC-Type Examination Certificate is the result of testing of a sample of the product submitted, in
accordance with the provisions of the relevant specific standard(s), and assessment of supporting
documentation. It does not imply an assessment of the whole production.

Whilst this certificate may be used in support of a manufacturer’s claim for CE Marking, FM Approvals Ltd
accepts no responsibility for the compliance of the equipment against all applicable Directives in all
applications.

This Certificate has been issued in accordance with FM Approvals Ltd’s ATEX Certification Scheme.

17 Schedule Drawings
A list of the significant parts of the technical documentation is annexed to this certificate and a copy has
been kept by the Notified Body.

18 Certificate History
Details of the supplements to this certificate are described below:

Date Description

12" November 2013 | Original Issue.

THIS CERTIFICATE MAY ONLY BE REPRODUCED IN ITS ENTIRETY AND WITHOUT CHANGE

FM Approvals Ltd. 1 Windsor Dials, Windsor, Berkshire, UK. SL4 1RS
T: +44 (0) 1753 750 000 F: +44 (0) 1753 868 700 E-mail: atex@fmapprovals.com www.fmapprovals.com

F ATEX 020 (May/12) Page 3 of 3
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CSA INTERNATIONAL
e

Certificate of Compliance

Certificate: 1002006 (LR 81728) Master Contract: 156704
Project: 2472822 Date Issued: February 6, 2012
Issued to: MTS Systems Corporation

Sensors Division

3001 Sheldon Dr

Cary, NC 27513

USA

Attention: Birch Bulkowski

The products listed below are eligible to bear the CSA Mark shown

Dawrelynw Smithv

® Issued by: Darrelyn Smith

PRODUCTS

CLASS 2258 02 - PROCESS CONTROL EQUIPMENT - For Hazardous Locations

CLASS 2258 04 - PROCESS CONTROL EQUIPMENT - Intrinsically Safe, Entity - For
Hazardous Locations

CLASS 2258 02
Class I, Groups B, C and D; Class II, Groups E, F and G; Class III; Enclosure 4X:

denote electronics options, housing type, mounting, materials, process connections and sensor length.
- M-SERIES Digital Level Gauge, Types MGAx#xxxxxxxxxxxxx where # =B, C, D, E, 6 or 7, rated 32Vdc,

100 mA max; Suffixes in Type number denote electronics options, output, mounting, materials, process
connections and sensor length.

Class I, Division 2, Groups A, B, C and D; Enclosure 4X:
- M-SERIES Digital Level Gauge, Types MGAx#xxxxxxxxxxxxx, where # = A, B, C, D, E, 3, 6, 7, or 9; rated

30 Vdc max., 100 mA; Suffixes in Type number denote electronics options, output, mounting, materials, process
connections and sensor length.

CLASS 2258 04

DQD 507 Rev. 2009-09-01
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Certificate: 1002006 (LR 81728) Master Contract: 156704

Project: 2472822 Date Issued: February 6, 2012

Class I, Groups A, B, C and D; Class II, Groups E, F and G; Class III; Enclosure 4X:

connected per installation Drawing 650805, Temp. Code T4; suffixes in Type number denote electronics
options, housing type, mounting, materials, process connections and sensor length.

- MC420 Level Gauge, rated 36V dc, 4-20 mA; intrinsically safe when connected per installation Drawing
650805, Temp. Code T4.

- M-SERIES Digital Level Gauge, Types MGAXx#xXXXXXXXXXXxxX, where # = A, B, C, D, E, L, 3,6, 7,8, or 9
(MGAXL and MGAX8 suitable for Class I locations only); rated 30 Vdc max., 100 mA; intrinsically safe when

connected per installation drawing 650838, temp. code T4; suffixes in Type number denote electronics options,
output, mounting, materials, process connections and sensor length.

Class I, Groups A, B, C and D; Enclosure 4X:
- M-SERIES USTD/PTM Level Gauge, Type MUAxUxxxxxxxxxxxx; rated 30 Vdc max., 100 mA;

intrinsically safe when connected per installation drawing 650844, temp. code T4; suffixes in Type number
denote electronics options, output, mounting, materials, process connections and sensor length.

Class I, Groups A, B, C and D:

- M-SERIES Digital Level Gauge, Type MVUxxxS; rated 30 Vdc max., 100 mA; intrinsically safe when
connected per installation drawing 650838, temp. code T4; xxx in Type number denotes sensor length.

APPLICABLE REQUIREMENTS

CSA Std C22.2 No. 0-10- General Requirements - Canadian Electrical Code Part 11

CSA Std C22.2 No. 25-1966 (R 2009) - Enclosures for Use in Class II, Groups E, F and G Hazardous Locations
CSA Std C22.2 No. 30-M1986 (R 2007) - Explosion-Proof Enclosures for Use in Class I Hazardous Locations
CAN/CSA-C22.2 No. 94-M91(R 2006) - Special Purpose Enclosures

CSA Std C22.2 No. 142-M1987 (R 2009) - Process Control Equipment

CAN/CSA-C22.2 No. 157-92 (R 2006) - Intrinsically Safe and Non-incendive Equipment for Use in Hazardous
Locations

CSA Std C22.2 No. 213-M1987 (R 2008)- Non-Incendive Electrical Equipment for Use in Class I Division 2
Hazardous Locations

DQD 507 Rev. 2009-09-01 Page: 2
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Agency Information, FM Approval

FM Approvals

1151 Boston Providence Turnpike

P.O. Box 9102 Norwood, MA 02062 USA

T: 781762 4300 F: 781-762-9375 www.fmapprovals.com

CERTIFICATE OF COMPLIANCE

HAZARDOUS (CLASSIFIED) LOCATION ELECTRICAL EQUIPMENT

This certificate is issued for the following equipment:

MGAabcdefghijk. M-Series Digital Level Transmitters.
XP/1/1/BCD/T6Ta=71°C;DIP/ILIII/EFG/T6 Ta = 71°C; Type 4X
IS/LILIN/ 1/ ABCDEFG /T4 Ta =71°C - 650838; Entity; Type 4X
NI/1/2/ABCD/ T4 Ta=71°C; Type 4X

Entity Parameters:

Viax = 28 V, Iyax= 200 mA, C;=0 pF, L;=0 mH.

a=OutputM, D, O,NorT.

b = Housing Type A, B, C,D, E, L, 3,6,7,80r9 (A, 3,9 are IS only) (L, 8 are IS, Class | only) (B, C, D,
E, 6, 7 are XP or IS).

¢ = Electronics Mounting 1, 3, 4, 5 or 6.

d = Sensor Pipe B,C,D,E,F, M,N,P,R, S, T,U, 1,2 0or 3.

U
e = Material of Construction 1, 2, 3,9, A or C.
f = Process Connection Type 1, 4,5, 6,7, 8 or X
g = Process Connection Size A, B, C, D, E, F, G, H, J or X
h=DTO0,1,2,5,6,7,8,9,A,B,C,D,E,F,G,H, J,KorL

i = Unit of Measure M or U.
j =Length.
k = Special S, E or R.

MGAabcdefghijk. M-Series Digital Level Transmitters.
XP/1/1/BCD/T6Ta=71°C;DIP/ILII/1/EFG/T6 Ta=71°C; Type 4X
a=OutputM,D,F,O,N,SorT.

b = Housing Type B, C, D, E, 6 or 7.

¢ = Electronics Mounting 1, 3, 4, 5 or 6.
d = Sensor pipe B, C, D, E, F, M, N, P,
e = Material of Construction 1,2, 3 .

f = Process Connection Type 1, 4, 5,6,7, 8 or X.

g = Process Connection Size A, B, C, D, E, F, G, H, J or X.
h=DTO0,1,2,5,6,7,8,9,A,B,C,D,E,F,G,H, J

i = Unit of Measure Mor U .

j =Length.

k = Special S, E or R.

3006790

EM Approvals
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EM Approvals

USTD Il abcdef M-Series Digital Level Transmitters.
IS/1/1/ABCD /T4 Ta=71°C - 650838; Entity; Type 4X
Entity Parameters:

Viax = 28 V, Iyax =200 mA, C;= 0 pF, L;=0 mH.

a = Unit of Measure. M or U.

b = Length (X through XXXX).

¢ = Process connection type H or A.

d =Cable SorC.

e = Output D or M.

MRabcdefghijkS. M-Series Level Transmitters.
XP/1/1/BCD/T6 Ta=71°C

DIP/ILINI/1/EFG/T6 Ta=71°C; Type 4X
IS/LILII/1/CDEFG /T4 Ta=71°C — 650805-1 Entity; Type 4X
Entity Parameters:

Vyax = 28 V, lyax = 118 mA, C;= 0 pF, L;= 220 pH.

a = Agency Approval A, F, X.

b = Output 1, 2, 3 or 4.

¢ = Housing type A,B, C, D, E,L,Mor3,V,W, YorZ (A, L, Mor 3 intrinsically safe only).
d = Electronics mounting 1, 2, 3, 4, 5, 6.

e = Sensor pipe B,C,D, E,F,H,J,K,L,R,S, T, U, 1,2 o0r 3.

f = Material of construction 1, 2, 3, 9, A or C.

g = Process connection type 1, 3, 4, 5,6, 7, 8 or X.

h = Process connection size A, B, C, D, E, F, G, H, J or X.
i=RTDO, 1or 2.

j = Unit of measure M or U.

k = Length

| = Special S or E.

MRabcdefghijkl. M-Series Level Transmitters.
XP/1/1/BCD/T6Ta=71°C

DIP/ILIN/1/EFG/T6 Ta=71°C; Type 4X
IS/LILII/1/DEFG/ T4 Ta=71°C — 650805-1 Entity; Type 4X
Entity Parameters:

VMax= 28 V, IMax= 118 mA, Ci =0 HF, Li =220 UH

a = Agency Approval A, F, X.

b = Output 1, 2, 3 or 4.

c = Housing type A, B, C, D, E,L,Mor3,V,W, YorZ (A, L, M or 3 intrinsically safe only).
d = Electronics mounting 1, 2.

e = Sensor pipe B,C,D,E,F,H,J,K,L,R,S, T,U, 1, 2o0r 3.

f = Material of construction 1, 2, 3,9, Aor C.

g = Process connection type 1, 3,4, 5,6, 7, 8 or X.

h = Process connection size A, B, C, D, E, F, G, H, J or X.
i=RTDO, 1 or 2.

j = Unit of measure M or U.

k = Length

| = Special S or E.

MC420abc. M-Series Level Transmitters.

IS/LILII/ 1/ CDEFG/ T4 Ta=71°C — 650805-1 Entity; Type 4X

Entity Parameters: VMax = 28 V, IMax = 118 mA, Ci = 0 pF, Li = 220 pH.
a = Length 011 to 216.

b = Agency Approval F.

c=Options S, N, 1, 2, 3.

3006790
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FM Approvals

Equipment Ratings:

MGA — Explosionproof for Class I, Division 1, Groups B, C, D; Dust-Ignitionproof for Class I, Il Division 1,
Groups E, F & G; Intrinsically Safe for Class |, II, lll Division 1, Groups A, B, C, D, E, F & G Hazardous
(Classified) outdoor (Type 4X) locations in accordance with Entity requirements and MTS Installation
Drawing 650838

USTD Il - Intrinsically Safe for Class I, Division 1, Groups A, B, C, D Hazardous (Classified) outdoor
(Type 4X) locations in accordance with Entity requirements and MTS Installation Drawing 650838

MR - Explosionproof for Class |, Division 1, Groups B, C, D; Dust-Ignitionproof for Class I, Il Division 1,
Groups E, F & G; Intrinsically Safe for Class |, Il, Il Division 1, Groups C, D, E, F & G Hazardous
(Classified) outdoor (NEMA Type 4X) locations in accordance with Entity requirements and MTS
Installation Drawing 650805-1

MR - Explosionproof for Class |, Division 1, Groups B, C, D; Dust-Ignitionproof for Class I, Ill Division 1,
Groups E, F & G; Intrinsically Safe for Class I, Il, lll Division 1, Groups D, E, F & G Hazardous
(Classified) outdoor (NEMA Type 4X) locations in accordance with Entity requirements and MTS
Installation Drawing 650805-1

MC420 - Intrinsically Safe for Class |, Il, 11l Division 1, Groups C, D, E, F & G Hazardous (Classified)
outdoor (NEMA Type 4X) locations in accordance with Entity requirements and MTS Installation Drawing
650805-1

FM Approved for:

MTS Systems Corporation
Sensors Division

Cary, NC

USA

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter | |
Operation and Installation Manual, Document Number 550791 Revision K 07/13 86 MTS Sensors



Model MG Operation and Installation Manual
Agency Information, FM Approval

| =
-2
u-l—l
=
o E
3 =
<S
=

EM Approvals

This certifies that the equipment described has been found to comply with the following
Approval Standards and other documents:

Class 3600 2011
Class 3610 2010
Class 3615 2006
Class 3810 2005
ANSI/NEMA 250 1991
Original Project ID: 3006790 Approval Granted: March 27, 2000

Subsequent Revision Reports / Date Approval Amended

Report Number Date Report Number Date
3008314 July 17, 2000 3041372 March 26, 2012
3008777 September 8, 2000 3045596 June 14, 2013
3009320 October 23, 2000

3011770 September 24, 2001

3010813 November 26, 2001

3013732 March 18, 2002

3014667 October 25, 2002

031113 November 26, 2003

040115 February 2, 2004

040624 July 7, 2004

040830 October 1, 2004

050915 September 22, 2005

060424 May 4, 2006

060619 August 9, 2006

070917 September 20, 2007

071024 October 29, 2007

080310 March 31, 2008

080430 July 24, 2008

100720 August 31, 2010

FM Approvals LLC

O-g M{WW‘WK 14 June 2013

J.E. Marquedant Date
Group Manager, Electrical

| | Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter
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BEXPLO?l?EI PROTECTION

EB¥LE) OF CONFORMITY

Cert NO.GYJ13.1037X
This is to certify that the product

Multifunctional Magnetostrictive Level Plus Liquid Level
Transmitter
manufactured by MTS Systems Corporation

(Address:3001 Sheldon Drive, Cary, NC 27513, USA)
which model is MGAH Bl § series

Ex marking Exd IIB T4 Gb
product standard /

drawing number 401673, 401678

has been inspected and certified by NEPSI, and that it conforms
to GB 3836.1-2010,GB 3836.2-2010

This Approval shall remain in force until  2018.02.26

Remarks 1.Conditions for safe use are specified in the attachment to this ceriificate.
2.8ymbol "X" placed after the certification number denotes specific conditions of use,
which are specified in the attachment to this certificate.
3.Model designation is specified in the attachment to this certificate.

on Centre for
Instrumentation

103 Cao Bao Road httpa/fwww.nepsi.org.cn Tel: +86 21 64368180
Shanghal 200233, China Emall: Info@nepsi.org.cn Fax: +8621 64844580
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Bi W& & & i
i 5 GYJ13.1037X

Bl MTS Systems Corporation &l s B = &

(b, 3001 Sheldon Drive, Cary, NC 27513, USA)

# R 2 ThbEs BB R
B S 4 % MGARBERS

B5 # ¥ & Exd [IBT4Gb

[l 0 i S

E # 4% = 401673, 401678

SEREEEACHAEENSERER, BILLRES
e GB 3836.1-2010. GB 3836.2-2010 o
4% B % Bt aE .

FifE &% 201328278 2201842828

& F L REEMIERNEDEE R

2ERMSRE " RRERANEEERNRES ARLEERME.
3. SRR A AE R

o4& A
SN SUT AR — RN RT R

Hitik: EHFHWE 1038 ﬁ]ﬂl:_: www.nepsi.org.cn FRifi: +86 21 84368180
hié: 200233 Emalliinfa@ nepsai.arg.cn fE. +86 21 64844580
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National Supervision and Inspection Centre for
Explosion Protection and Safety of Instrumentation

(GYJ13.1037X) (Attachment I )

Attachment I to GYJ13.1037X

MGAE B § series Multifunctional Magnetostrictive Level Plus Liquid Level Transmitter, manufactured by MTS
Systams Corporation, has been certified by National Supervision and Inspection Center for Explosicn Protection
and Safety of Instrumentation (NEPSI). The Multifunctional Magnetostrictive Level Plus Liquid Level Transmitter
accords with following standards:

GB3836.1-2010  Explosive atmospheres-Part 1: Equipment - General requirements

GB3836.2-2010  Explosive atmospheres-Part 2: Equipment protection by flameproof enclosures “d"
Multifunctional Magnetostrictive Level Plus Liquid Level Transmitter has the Ex marking Exd 11 B T4 Gb.

The cerificate number s GYJ13.1037x.

The cartifed type codes are:

MGAF B &

H indicates cufput, which could be M or D.

[ indicates housing configuration, which could be B or C.

Blindicates other informations such as electranic mounting, sensor pipe, material of construction and so on,

1. Special conditions for safe use

The suffix *X" placad after the certificate number indicates that this product is subject to special conditions for safe

Lse:

® The values of the flamepaths ase different from the standard values given in GB3236.2-2010. Repair of the
equipment is only allowed when done by the manufacturer or authorized representative,

& When used in hazardous location, electrostatic discharge should be avoided.

2. Conditions for safe use

2.1 The external earih connection facility shall be connected reliably,

9.2 The amblent temperature of the Multifunctional Magnelostrictive Level Plus Liquid Level Transmitter is -20°C
to +60°C, ]

2.3 Obey the waming "DO NOT OPEN WHEN ENERGIZELD'.

Page 1 of 2

Level Plus® Liquid-Level Sensors M-Series Model MG Digital Transmitter | |
Operation and Installation Manual, Document Number 550791 Revision K 07/13 90 MTS Sensors



Model MG Operation and Installation Manual
Agency Information, NEPSI XP Approval

S
.
:N
TR =
T3) b=
< 2
=

(GYJ13.1037X) (Attachment [ )

2.4 3/4-14NPT Cabls entry or blanking element, certified by notified body with type of protection Exd 11C Gb or
Ex d 1B Gb in accordance with GB3A236.1-2010 and GB3836.2-2010, should be applied when instaliation in
hazardous location, The IP code should be IPEE/PST, redundancy cable entry should be closed by blanking
element.

25 Forbid end user to change the configuration to ensure the equipment’s explosion protection performance.

26 When Instaliation, use and maintenance of Multifunctional Magnetostrictive Level Plus Liquid Level
Transmitter, observe following standards

GB3836.13-1957 “Electrical apparatus for explosive gas atmospheres Part 13:Repair and overhaul for apparatus
used in exphosive gas almospheres”

(3B3836.15-2000 “Electrical apparatus for explosive gas atmospheres Part 15:Electrical installations in
hazardous area (ofher than minss)”

(3B3836.16-2006 "Electrical apparatus for explosive gas atmospheres  Part 16:Inspection and maintenance of
electrical Installation (other than mines)”

GB50257-1995 "Code for construction and acceplance of electric device for explosion atmospheres and fire

hazard electrical equipment installation engineering” J’@%
i e .

3. Manufacturer's Resposibility | e
3.1 Special condition for safe usa specified above should be included in the instruction manual. Qﬁ&
3.2 Manufacturing should be done according to the documentation approved by NEPSI.
3.3 Following items should be added to the nameplate

a) NEPS! lngo

b) Ex marking

c) Certificate number

d} Ambient temperature range

Paga 2 of 2
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National Supervision and Inspection Centre for
Explosion Protection and Safety of Instrumentation

(GYJ13.1037X) {Attachment [ )

GYJ13.1037XPi & R AE R4 1

fIMTS Systems Corporation’l:i=IMGAR B B 7% DhiBR S gt it (LU
Bty . SR EG ML R B AR (NEPSD) K3, & LUF B
HEfE

GB3836.1-2010 MHELEFFHE F1ifar. @& dF K

GB3836.2-2010 SMEFERREE W28 mFEHEIEE “d” RIPMTES

Fe LB hEx d 1B T4 Gb, P& HAlES HGYJI13.1037X,

AT 7= S LR RS R

MGABBB: It @m
Bt fessds 5, W AMED: gg
BitAeshusity, T 4BIC ﬁ. wi

Biodede g s, dAER. BB ILLEN.

—\ R E &Y
i 15 80 X R ) = 5 LA e R R SR
o 7™ AR 4 [ 2 30 5 GB3836.2-201 045 HE o [ LS it S/ e A AECAN R (R
SOV i R LA A AT 4
® 7 Sh7E i B AR FHY s T4 T 4R AR W e B R B

s EREAERTN

1. HiGIitat AR I T, e a BT AR b

2. WO TR R A R -20°C ~+60'C.,

3. A ER R, RS A e TR B

4. bz RS A AR A S E SRR LA, 155 GB3836.1-2010.
GB3836.2-2010. B4 MEx d |l C GbEKEx d 11 B Gb ELERLL LK A1 3/4-14 NPT ()il
AN R, REAECE D 5N, AR LA O BUR S A R i

W1 m H2H
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(GYJ13.1037X) (Attachment [ )
5. FAAE BATRERCE i i ORI, I (R A A AR TR iE AT
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6. R, (T R R 8 B R . GB3836.13-1997 MR
PRIRHE A R A A B3 E: BEIEE OB A e R AR . GB3836.15-2000
“HOIFYEMUR R B R AR S fEPR AT (IR T .
GB3836.16-2008 “HUEMESUHIRETR G H168 s A RREMR R OF
W BRAE) " JRGBS0257-1996 1 e e TS IR0 SRS B B o O I
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2. Bl T s A i EINEPSHA T M S S e R

3. R E R R A
a) NEPSIHATEE

b) PR E
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IECEXx Certificate
of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

tor ubes and delails of the IECEx Schema visit wash ioce com

Cerfificate No.: |IECEx FMG 13.0019X Issue Moo O Cerlificate history
Issue No. 0 (2013-11-15)
Status: Currant Page 1ol 3
Date of Isswe: 2013-11-15
Applicant MTS Systems Corp

3001 Sheldon Drive
Cary, NC 27513

United States of Amarica
Elecirical Apparatus: Meodal MG and MR Liquid Level Transmitters
Optional accassory
Type of Protection Flameproof, "d"
Marking: Ex d IR T4 Ga/Gb Ta = -20°C to +40°C; IP6E
Approved for issue on behalf of the IECEx J.E.Marquadant
Certification Bogy.!
Paasition: Group Manager - Ebacincal
Signature:
(for primted version)
Date:

1. This certificate and schedule may only be reproduced in full.
2. Thas carificate is not transferabla and ramains the proparly of tha issuing body
3. The Status and aulthenticity of this certificale may be verified by visiting the OMcal IECEx Website

Cerificate issued by

FM Approvals LLC
1151 Boslon-Provid Tumpike .
o < Rl
United Statas of Amarica

L i _J
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IECEx Certificate
of Conformity

Cerlificate No: IECEx FMG 13.00139X Issue No: 0
Date of Issue: 2013-11-15 Page 2 of 3
Manufaciurer MTS Systems Comp

3001 Sheldon Drive

Cary, NC 27513

United States of Amearca

Additional Manufaciunng
location(s)

This cerificale is issued as verification that a sampla(s). representative of production, was assessed and tested and found to comply with the
IEC Standard list below and that the manufacturer's quality system, relafing io the Ex products covared by this cerificale, was assessed and
found to comply with the IECEx Quality system requirements. This cerificate [$ granted subject to the condilions as set oul in IECEx
Scheme Rules, IECEx 02 and Operational Documents as amendead.

STANDARDS:
The electrical apparatus and any accoptable variatons (o it specified in the schadule of this cerificate and the identified documents, was
found to comply with the following standards:

IEC BOOTS-0 : 2011 Explosive atmospheres - Part 0. General requirements

Edition 6.0

IEC 6007%-1 : 2007-04 Explosive atmospheres - Part 1: Equipment protection by flameproof enclosures “d”
Edition:&

|EC BOOTS-26 - 2008 Explosive atmospheres - Part 26: Equipment with equipment profection level (EPL) Ga
Edition:2

This Cerlificate doss not indicate comphiance with elecirical safely and performance requirements other than those expressly included in the

Standards bsted above.

TEST & ASSESSMENT REPORTS:
A samplafs) of the equipment listed has successfully met the examinalion and tesl requiremeants as recorded in

Tes! Repaorl

USIFMGIEXTR 13.0018/00

Qualily Assessment Report:

DE/PTRIQAR 13 Q006/00

| | Level Plus® Liquid-Level Transmitters M-Series Model MG Digital Transmitter
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Certificate Neo: IECEx FMG 13,0013 Issue Mo 0

Date of 1ssue: 2013-11-15 Page 3of 3
Schadule

EQUIPMENT:

Eguipment and systems coverad by this cerfificate are as follaws:

MGabedefghifkl. Liquid Level Transmitter.

a = Agency approval E or H.

b=C0ulput M, D, F, 3 Tar X

¢ = Housing typa B, C. Vor W.

d = Electronics mounting 1, 3, 4, Sar &,

&= Sensorpipe B, C, D E. F. M N PorR.

f= Material of construction 1, 2, 3, 8 or &,

g = Process connaction type 1.4, 5, 6, 7. 8, 9or X,

h = Process connection size & B, C. D, E,F, G, H, Jor X

i = Digital thermomater 0, 1,2, 5,6 7. 8.9 A B C D.E F, G H. J KorlL.
J = Unit of measure M or U.

k = Length {five digits maximum representing sensor bength in millimeters or inches),

| = Special Eor 5. MRabodefghikd. Liquid Level Transmittara = Agency approval E or Hb = Qutput 1, 2, 3, 4 or X.c = Housing type B, C,
D, E V. W, Y or Z.d = Electronics mounting 1, 3, 4, 5or 8. = Sensor pipe B, C, D, E, F, H. J, K or R.f = Material of construction 1, 2, 3, 9 or
A.g = Process connection type 1, 4, 5,6, 7, 8, 9 or X.h = Process conneclion size A B, C. D E.F, G, H, Jor Xi=RTD O, 1.0r 2j = Unit of
measure M or ULk = Length (five digits maximum representing sensor length in millimeters or inches).| = Special E or 5.

CONDITIONS OF CERTIFICATION: YES as shown below:
Consull the manufacturer if dimensional information on the lameproof joints is necessary,
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SENSORS

EC13.003A

EG-Konformitatserkldrung
EC Declaration of Conformity
Déclaration CE de Conformité

MTS Sensor Technologie GmbH & Co. KG, Auf dem Schiiffel 9, 58513 Lildenscheid, GERMANY

erklart als Hersteller oder dessen Bevollmachtigter in alleiniger Verantwortung, dass die Produkte
declares as manufacturer or as his authorized representative in sole responsibility that the products
déclare en qualité de fabricant ou de san mandataire sous sa seule responsabilité que les produits

Liquid Level Sensors MGA x a xcooocooooxx witha=F, G, H,P,R, S, 4,5

den Vorschriften folgender Europé&ischen Richtlinien entsprechen:
comply with the regulations of the following European Directives:
soni conformes aux prescriptions des directives européennes suivantes :

94/9/EC Geréte und Schutzsysteme zur Verwendung in explosionsgefahrdeten Bereichen
Equipment and protective systems for use in potentially explosive atmospheres
Appareils et systémes de protection a étre utilisés en atmosphéres explosibles

2004/MM08/EC Elekiremagnetische Vertraglichkeit
Electromagnetic Compatibitity
Compatibilité électromagnétique

Angewandte harmonisierte Normen:

Applied harmonized standards:

Normes harmonisées appliquées :
EN 50014:1997 + A1 + A2, EN 50020:2002, EN 50284:1999
EN 61326-1:2006

EG-Baumusterpriifbescheinigung:

EC type examination certificate: PTB 04 ATEX 2028 X

Certificat de 'examen CE de type :

ausgestellt durch /issued by / exposé par: Physikalisch-Technische Bundesanstalt (PTB)
Braunschweig, GERMANY

Benannte Stelle fur Qualitétstiberwachung: Physikalisch-Technische Bundesanstalt {PTB)

Notified body for guality assurance control: Braunschweig, GERMANY

Organisme notifié pour I'assurance qualité :
Kennnummer / Ident number / Numéro d'identification : 0102

Kennzeichnung / Marking / Marquage . & 11 112G EExia IIB T4 resp.
&' Il 2G EEx ia IIB T4 resp.
& 11126 EEx ia 1A T4 resp.
& 112G EExia lA T4

Ladenscheid, 2013-03-15
MTS Sensor Technologie GmbH & Co. KG

VAL e Oy ol

Tomas Muckenhaupt’ Dr. Dieter Kéngeter
Head of Quality Management ATEX representative person
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SENSORS EC13.018A

EC Declaration of Conformity
EG-Konformitatserklarung
Déclaration CE de Conformité

MTS Systems Corporation « 3001 Sheldon Drive + Cary, NC 27513 « USA

declares as manufacturer in sole responsibility that the liquid level sensor type
erklart als Hersteller in alleiniger Verantwortung, dass der Fillstandsensor Typ
déclaré en qualité de fabricant sous sa seule responsabilité que le capteur de niveau type

Level Plus MGabcd...

a=E,H; b=D,F,M,S,T,X; ¢c=B,C,V,W;
d=1,

3,4,5,6;

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

94/9/EC Equipment and protective systems for use in potentially explosive atmospheres
Gerate und Schutzsysteme zur Verwendung in explosionsgeféahrdeten Bereichen
Appareils et systemes de protection a étre utilisés en atmosphéres explosibles

2004/108/EC Electromagnetic Compatibility
Elektromagnetische Vertraglichkeit
Compatibilité électromagnétique

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

EN 60079-0:2012, EN 60079-1:2007, EN 60079-26:2007, EN 60529:1991 + A1:2000
EN 61326-1:2006, EN 61326-2-3:2006

EC Type Examination Certificate: FM 13 ATEX 0050 X
EG-Baumusterpriifbescheinigung:
Certificat de I'examen CE de type:

ausgestellt durch / issued by / exposé par: FM Approvals Ltd., Windsor, Berkshire, UK (1725)
Notified body for quality assurance control:

Benannte Stelle fir Qualitatstiberwachung: Physikalisch-Technische Bundesanstalt (PTB)
Organisme notifié pour I'assurance qualité: Braunschweig, Germany (0102)

Kennzeichnung / Marking / Marquage: &) 111/2G Ex d IIB T4 Ga/Gb

-20°C < Tamb < +40°C; IP66

Lidenscheid, 2013-12-17

MTS Sensor Technologie GmbH & Co. KG

S Y_M?C")‘ P
7. lsmcep i —
Dipl.-Ing. Thomas Muckenhaupt

Quality Management
ATEX Representative
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GOVERNMENT OF INDIA
MINISTRY OF COMMERCE & INDUSTRY
PETROLEUM AND EXPLOSIVES SAFETY DRGANISATION (PESOD)
(Formerky Department of Explosives)
CGO COMPLEX SEMINARY HILLS
NAGPUR 440006
Lerer No: APVHOY M/ 104:3456T(PI365TT)
Email :explosives@explosives gov.in
Phone/Fax Wo. 25102482310577
Dated : 2952014
Te
Mz, MTS Systerns Corporation,
_'.,:'n.l'.i. Ehelilin : _
Cary, NC 27513,
Usa,

Sub:Approval of Model MG and MR Ligquid Level Transmitter -under Petroleum Rules. 2002,

car Sins),

Please refe- 1o atter Mo NIL gated 080572014 from M/, SERVOCONTROLS & Hydraulies {I)Pw
Lid. BELGAUM on the above subject.

: The following Flame Proof equipment(s) manufectured by you eccording to EN 60075-0 ; 2012, EN
606791 : 2007 & EN 60079-26 : 2007 standards and covered under FM Approvals Lid,, UK Test repors
mentioned below is approved for use in Zone 1 of Gas Group [1B hazardous areas coming under the purview of
the Perroleum Rules, 2002 ediministered by this Organization,

7 AR CCEs :
E ST Safety Test : Drawing
r.Nd Descripticn e Jdn;:ﬂ;:trinn House Test Report No. po oo
: . ; M ww A8 per
" MModel MG and MR Liquid Exd IR T4 = a1 3ATEXD0S0X
b Level Transmitter Ga/Gh Ta FA36377:1 ‘Ll]:]”r{g]s O 1201172013 T:’;ﬁ

This Approval is granted subject 1o observance of the following conditions: -

J. Thedesign and construction of the equipment shall ke strietly in accordance with description. condition

and drawings as mentioned in the FM Approvals Lid., UK Test Reports referred 1o above

I}, The equipment ghall be used only with approved type of accessories 2nd associated apperatus

1}, Each equipment shall be marked either by raised lettering cast integrally or by plate attached 1o the
mmli G0 T 0 1 incdigane conapicuotsly
{a) Name of the menufacturer
(k) Narme and number by which the equipment is identified
(¢} Numbper & Date of the test Report of the FM Approvals Lid,, UK applicable to the ¢quipment
{d) CCEs [dentification Nurnber of this leiter by which use of the appuratus is upproved

4}, A certificate to the affect that the equipment has been manufacnured surietly in aceordance with the
drawing referred tc in the FM Approvals Lid,, UK test report and is identical with the ore t=sted and
ot =* T Approvals Lid., UK shall be furnished with each squlpment

3). The custormer shiall be supplied the copy of this letter, an extrazt of the conditions end mainteénance
chedule, if any recommended by FM Approvals Lid., UK in their test reports and copy of instructions
booklet detailing operation and maintenance of the equipnient 6 as 1o maintain j1s Flame Proof safcty
charecterestics

1-d K¥H+d LIACHIASHT odH #OIET #1022 RRH OB
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Vmmmie, o i oce and maintonance of sublect equipment shall be locked after by your
represzntetive Mis. SERVOCONTROLS & Hydravlics (T)Pvt Tud.. Survey No. 683, Industrial Estate,
Lidvembag. BELGAUM, BELGAUNM (Dist.), Kamataka (Stae)

This Approval alse cavers the permissible variation as approved under the FM Approvals Lud.
LK test report referred above . This approval mey be deemed to have peen revoked with immediate
effect at any time, if any of the conditions subject to which approval has been granted is violated or no
.oimipten wti Che approval may also be amended or withdrawn ol any time, (feonsidered necessary
the interest of safety,

The field performance report from actual users /your customers of the subject equipment may
please be collected and furnished to this office for verification and record at reguiar intervals

This approval is otherwise vilid & period of five vears from the date of istue

Yours faithiully,

;J.J\f'

V. B. MIN])
Controlier of Explosives
for Chief Controller of Explosives
Nagpur

ooy
was . Lnied Controller of Explosives, South Circle, Chennal
Fii's SERVOCONTROLS & Hydraulics (INPvt Ltd., Survey No. 683, Industrial Estats, Lidvamba
BRELGAUM Distt BELGAUM(Karnataka).
for Chief Gﬁ:ﬂ:'n!]e: of Explosiy
LY
LY
2+d ¥Hd4 LIACH3ISHT JH #DIET #1702 ReW DE
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Confirmation of Product Type Approval
Please refer to the "Service Restrictions" shown below to determine if Unit Certification is required for this product.

This certificate reflects the information on the product in the ABS Records as of the date and time the certificate is
printed.

Pursuant to the Rules of the American Bureau of Shipping (ABS), the manufacturer of the below listed product held
a valid Manufacturing Assessment (MA) with expiration date of 09/SEP/2019. The continued validity of the
Manufacturing Assessment is dependent on completion of satisfactory audits as required by the ABS Rules.

And; a Product Design Assessment (PDA) valid until 03/AUG/2019 subject to continued compliance with the Rules
or standards used in the evaluation of the product.

The above entitle the product to be called Product Type Approved.

The Product Design Assessment is valid for products intended for use on ABS classed vessels, MODUs or facilities
which are in existence or under contract for construction on the date of the ABS Rules used to evaluate the
Product.

ABS makes no representations regarding Type Approval of the Product for use on vessels, MODUs or facilities
built after the date of the ABS Rules used for this evaluation.

Due to wide variety of specifications used in the products ABS has evaluated for Type Approval, it is part of our
contract that; whether the standard is an ABS Rule or a non-ABS Rule, the Client has full responsibility for
continued compliance with the standard.

Product Name: Level Transmitter
Model Name(s): MG Series
Presented to:

MTS SYSTEMS CORP., SENSORS DIVISION
3001 SHELDON DR.

CARY

United States

Intended Service: Tank Monitoring for Marine and Offshore Applications.

Description: MG Liquid Level Transmitters.

Tier: 3

Ratings: Please see Manufacturer's Data Sheet Document Part Number 550784 Rev. K,

dated 07/14 (US) for additional ratings and international Standard Information.

Service Restrictions: Unit Certification is not required for this product. If the manufacturer or purchaser
request an ABS Certificate for compliance with a specification or standard, the
specification or standard, including inspection standards and tolerances, must be
clearly defined. Equipment is not to be used in hazardous locations unless certified
and approved for the particular atmosphere and application.

Comments: The Manufacturer has provided a declaration about the control of, or the lack of
Asbestos in this product. Each particular installation is to be approved in
conjunction with the relevant level indication system. If installed on U.S. flagged
vessels, ATEX Directive certified equipment should be either replaced or proven to
have been tested to the IEC 60079 series standards by an independent laboratory
accepted by the U.S. Coast Guard.

Notes / Documentation: Supporting Documentation: EC-Type Examination Certificate No.
FM13ATEX0050X, dated 12 Nov. 2013; CSA International Test Report
No.1221977,DQD 507.10 Rev. 2005-08-31; MTS Digital Series Long Gauge Test,

09/25/2014 1:59:55 PM Copyright 2001 American Bureau of Shipping. All rights reserved. Page 1 of 2
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Confirmation of Product Type Approval

Please refer to the "Service Restrictions" shown below to determine if Unit Certification is required for this product.

This certificate reflects the information on the product in the ABS Records as of the date and time the certificate is
printed.

Pursuant to the Rules of the American Bureau of Shipping (ABS), the manufacturer of the below listed product held
a valid Manufacturing Assessment (MA) with expiration date of 09/SEP/2019. The continued validity of the
Manufacturing Assessment is dependent on completion of satisfactory audits as required by the ABS Rules.

And; a Product Design Assessment (PDA) valid until 03/AUG/2019 subject to continued compliance with the Rules
or standards used in the evaluation of the product.

The above entitle the product to be called Product Type Approved.

The Product Design Assessment is valid for products intended for use on ABS classed vessels, MODUs or facilities
which are in existence or under contract for construction on the date of the ABS Rules used to evaluate the
Product.

ABS makes no representations regarding Type Approval of the Product for use on vessels, MODUs or facilities
built after the date of the ABS Rules used for this evaluation.

Due to wide variety of specifications used in the products ABS has evaluated for Type Approval, it is part of our
contract that; whether the standard is an ABS Rule or a non-ABS Rule, the Client has full responsibility for
continued compliance with the standard.

Product Name: Level Transmitter
Model Name(s): MG Series
Presented to:

MTS SYSTEMS CORP., SENSORS DIVISION
3001 SHELDON DR.

CARY

United States

Intended Service: Tank Monitoring for Marine and Offshore Applications.

Description: MG Liquid Level Transmitters.

Tier: 3

Ratings: Please see Manufacturer's Data Sheet Document Part Number 550784 Rev. K,

dated 07/14 (US) for additional ratings and international Standard Information.

Service Restrictions: Unit Certification is not required for this product. If the manufacturer or purchaser
request an ABS Certificate for compliance with a specification or standard, the
specification or standard, including inspection standards and tolerances, must be
clearly defined. Equipment is not to be used in hazardous locations unless certified
and approved for the particular atmosphere and application.

Comments: The Manufacturer has provided a declaration about the control of, or the lack of
Asbestos in this product. Each particular installation is to be approved in
conjunction with the relevant level indication system. If installed on U.S. flagged
vessels, ATEX Directive certified equipment should be either replaced or proven to
have been tested to the IEC 60079 series standards by an independent laboratory
accepted by the U.S. Coast Guard.

Notes / Documentation: Supporting Documentation: EC-Type Examination Certificate No.
FM13ATEX0050X, dated 12 Nov. 2013; CSA International Test Report
No.1221977,DQD 507.10 Rev. 2005-08-31; MTS Digital Series Long Gauge Test,

09/25/2014 1:59:55 PM Copyright 2001 American Bureau of Shipping. All rights reserved. Page 1 of 2
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SENSORS

USA

MTS Systems Corporation
Sensors Division

3001 Sheldon Drive

Cary, N.C. 27513, USA
Tel. +1919677-0100

Fax +1919677-0200
info.us@mtssensors.com
Www.mtssensors.com

LOCATIONS

GERMANY

MTS Sensor Technologie
GmbH & Co. KG

Auf dem Schiiffel 9

58513 Lidenscheid, Germany

Tel. +4923519587-0

Fax +49 235156491
info.de@mtssensors.com
www.mtssensor.de

JAPAN

MTS Sensors Technology Corp.

737 Aihara-machi,
Machida-shi,

Tokyo 194-0211, Japan
Tel. +8142775-3838
Fax +8142775-5512
info.jp@mtssensors.com
www.mtssensor.co.jp

FRANCE

MTS Systems SAS

Zone EUROPARC Batiment EXA 16
16/18, rue Eugéne Dupuis

94046 Creteil, France

Tel. +33 158 4390-28

Fax +33 158 4390-03
info.fr@mtssensors.com
www.mtssensor.com

ITALY

MTS Systems Srl.Sensor Division
Via Diaz,4

25050 Provaglio d‘Iseo (BS), Italy
Tel. +39030 988 3819

Fax +39 030982 3359
info.it@mtssensors.com
www.mtssensor.com

CHINA

MTS Sensors

Room 504, Huajing Commercial Center,
No. 188, North Qinzhou Road

200233 Shanghai, China

Tel. +86 21 6485 5800

Fax +86 21 6495 6329
info.cn@mtssensors.com
www.mtssensors.cn

MTS, Temposonics and Level Plus are registered trademarks of MTS Systems
Corporation. All other trademarks are the property of their respective owners.
Printed in USA. Copyright © 2016 MTS Systems Corporation. All Rights
Reserved in all media.

All specifications are subject to change. Contact MTS for specifications and
engineering drawings that are critical to your application. Drawings contained
in this document are for reference only. Go to http://www.mtssensors.com for
the latest product information.
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