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2120 Vibrating Fork Liquid Level Switch

A IMPORTANT NOTICE

Read this manual before working with the product. For personal and system safety, and
for optimum product performance, make sure you thoroughly understand the contents
before installing, using, or maintaining this product.

The United States has two toll-free assistance numbers and one International number.

Customer Central

1-800-999-9307 (7:00 a.m. to 7:00 P.M. CST)
International

1-(952) 906-8888

National Response Center

1-800-654-7768 (24 hours a day)

Equipment service needs

A CAUTION

The products described in this document are NOT designed for nuclear-qualified
applications. Using non-nuclear qualified products in applications that require nuclear-
qualified hardware or products may cause inaccurate readings.

For information on Emerson Process Management nuclear-qualified products, contact
your local Emerson Process Management Sales Representative.

A CAUTION

Rosemount pursues a policy of continuous development and product improvement. The
specification in this document may therefore be changed without notice. To the best of our
knowledge, the information contained in this document is accurate and Rosemount
cannot be held responsible for any errors, omissions or other misinformation contained
herein. No part of this document may be photocopied or reproduced without the prior
written consent of Rosemount.

ROSEMOUNT EMERSON.

www.rosemount.com Process Management
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SECTION 1 INTRODUCTION

Switch Overview . ... ... .. i e e e page 1-2
Rosemount 2120 Application and Mounting Examples ............. page 1-2
Handlingthe 2120 . ....... ... i et e e n e page 1-4
Device Identification ................. ... . . i i i page 1-5
Installation Considerations and Recommendations ................ page 1-6
Service SUPPOMt ... ... e e e e e page 1-8

Procedures and instructions in this manual may require special precautions to ensure the
safety of the personnel performing the operations. Information that raises potential safety
issues is indicated by a caution symbol (/) ). The external hot surface symbol (&) is used
when a surface is hot and care must be taken to award possible burns. If there is a risk of an
electrical shock the (A\ ) symbol is used. Refer to the safety messages listed at the
beginning of each section before performing an operation preceded by this symbol.

ACAUTION

Failure to follow these installation guidelines could result in death or serious
injury.

* Protection afforded by compliance to EN61010-1 (2001) may be impaired if the
equipment is not used as specified.

* The Rosemount 2120 is a liquid level switch. It must be installed, connected,
commissioned, operated and maintained by suitably qualified personnel only,
observing any national and local requirements that may apply.

» Ensure the wiring is suitable for the electrical current and the insulation is suitable for
the voltage, temperature and environment.

A\ External Surface may be hot.
» Care must be taken to avoid possible burns.
Process leaks could result in death or serious injury.
* Do not remove the level switch while in operation. Removing while in operation may
cause process fluid leaks.
/\ Electrical shock could cause death or serious injury.
« If the level switch is installed in a high voltage environment and a fault condition or
installation error occurs, high voltage may be present on switch leads and terminals.
» Use extreme caution when making contact with the leads and terminals.

ROSEMOUNT EMERSON.

www.rosemount.com Process Management
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ACAUTION

Any substitution of non-recognized parts may jeopardize safety and is under no
circumstances allowed.

Switch Overview

The Rosemount 2120 is a liquid point level switch based on the vibrating short fork
technology making it suitable for virtually all liquid applications. Complete range of process
connections, wide choice of housing and wetted parts materials, four different switching
functions, extended fork lengths, hazardous area and overfill approvals makes it
configurable to almost all requirements.

Mode switch,

adjustable time
Visible heartbeat dej|ay
LED

IP66/67 or NEMA4X
housings in plastic,

/aluminum or 316 SST

> \%Magnetic test

Direct Load, Relay PLC/PNP,
or IS NAMUR electronics >

point

Two cable/ conduit

entries—p - Threaded, Flanged, or

¢ 4—Hygienic Connections

Short fork length or Fast drip %
—> < fork design
extensions up to 118-in. (3 m) ) 9 g
) 8
' S
Wetted material in SST, Hastelloy or =)
Halar/PFA coating o
N

Short Fork Technology

The natural frequency (~1300Hz) of the fork is chosen to avoid interference from plant
vibration which may cause false switching. This also gives short fork length for minimal
intrusion into vessel and pipe. Using Short Fork Technology, the Rosemount 2120 is
designed for use in virtually all liquid applications. Extensive research has maximized the
operational effectiveness of the fork design making it suitable for almost all liquids, including
coating liquids (avoid bridging of forks), aerated liquids, and slurries.

Rosemount 2120 Application and Mounting Examples

For most liquids including coating and aerated liquids and slurries, the function is virtually
unaffected by flow, turbulence, bubbles, foam, vibration, solid particles, build-up (avoid
bridging of forks) or properties of the liquid. For use in Hazardous (IS or Exd) or safe area
and process temperatures up to 302°F (150°C).

Mount in any position in the tank or pipe. Mounting is by a wide range of threaded,
flanged, or hygienic connection.

1-2
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Overfill Protection

Spillage caused by overfilling can be hazardous to people and the
environment, resulting in lost product, and clean up costs. The 2120 is a
limit level switch with a built-in visible ‘heartbeat LED’ used to signal overfill
at any time.

Limit Detection

Often batch processing tanks contain stirrers/agitators to ensure mixing
and product ‘fluidity’. The standard user selectable time delay ranging from
0.3 to 30 seconds virtually eliminates the risk of false switching due to
splashing caused by stirrers/agitators.

Pipe Installation (Pump Protection)

Short forks mean minimum intrusion wetside and allow simple low cost
installation at any angle into your pipes or vessels. With the fork projecting
only 2-in. (50 mm) (dependent on connection type), the 2120 can be
installed in even small diameter pipes. By selecting the option of direct load
switching electronics, the 2120 is ideal for reliable pump control and can be
used to protect against pumps running dry.

High and Low Level Alarm
Maximum and minimum level detection in tanks containing many different
types of liquids are an ideal application for the 2120. The robust 2120
% operates continuously at temperatures up to 302°F (150°C) and operating
l pressure up to 1450 psig (100 barg) making it perfect for use as a high or

low level alarm.

Hygienic Applications

With the option of highly polished forks providing a surface finish (Ra)
better than 0.8um, the 2120 meets the principle design criteria of the most
stringent hygienic requirements used in food and beverage, and
pharmaceutical applications. Manufactured in stainless steel the 2120 is
robust enough to easily withstand steam cleaning (CIP) routines at
temperatures up to 302°F (150°C).

1-3
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Application Considerations:
» Ensure liquid is inside the temperature and pressure ranges (see specifications).
» Check that the liquid is inside recommended viscosity range 0.2 to 10,000 cP.

« Examples of products with too high of viscosity are chocolate syrup, ketchup, peanut
butter and bitumen. The switch will still detect these products but the drain time can be
very long.

« Check that the liquid density is above 37.5 Ib/ft® (600 kg/m?®).
» Examples of products with too low of density are acetone, pentane and hexane.
» Check for risk of build-up on the forks.

+ Avoid situations where drying and coating products may create excessive build-up.

* Ensure no risk of bridging the forks.

« If coating, bridging may occur ensure the Halar/PFA coated version is used to reduce
the risk of build-up.

» Examples of products that can create bridging of forks are dense paper slurries and
bitumen.

» Check the solids content in the liquid.
* Problems may occur if product coats and dries causing caking.
+ As a guideline maximum solid particle diameter in the liquid is 0.2-in. (5 mm).
+ Extra consideration is needed when dealing with particles bigger than 0.2-in. (5 mm),
consult factory.

* Foam
* In almost all cases the 2120 is insensitive to foams (do not see the foam as a liquid).

» However in rare occasions some very dense foams may be seen as liquid, known
example of this is found in ice-cream and orange juice manufacturing.

Handling the 2120
Figure 1-1. Do not hold the 2120 by forks. Figure 1-2. Do not alter the 2120 forks in any way.

=
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Device Identification
See Appendix B: Product Certifications for specific product approvals.

ROSEMOUNT

2120 Vibrating Fork Level Switch

www.rosemount.com

Diect Load
Switching

WARNING :J-J.
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Before Removing 3
N
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. i DIRECT LOAD SWITCHING S
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Supply  20-264v ac  ~ I
21204 EEEEE S | 50- 60Hz b
20-60Vdc ==
C € Output Rating:
T ] Loag 20 500m
99500200 WWW .rosemount.com
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Installation Considerations and Recommendations

Before you install the Rosemount 2120 Level Switch, consider specific installation
recommendations and mounting requirements.
+ Install in any orientation in tank containing liquid.
+ Always install in the normally “on” state. (See “Electrical Installation” on page 2-7)
* For high level the recommendation is Dry = on.
* For low level the recommendation is Wet = on.
» Always ensure the system is tested by using the local magnetic test point during
commissioning. (See “Magnetic Test Point” on page 3-1)
» Ensure sufficient room for mounting and electrical connection (See “Dimensional
Drawings” on page A-5 for switch dimensions.)
Figure 1-3. Ensure Adequate Space Outside Tank

/tl

ps

2120/2120_28aa.e

* Ensure that the forks do not come into contact with the tank wall or any internal fittings
or obstructions.

+ Avoid installing the 2120 where it will be exposed to liquid entering the tank at the fill
point.

+ Avoid heavy splashing on the forks.
+ Raising the time delay reduces accidental switching caused by splashing.

 Avoid product buildup.
» Ensure no risk of bridging the forks.
» Ensure there is sufficient distance between build-up on the tank wall and the fork.
» Ensure installation do not create tank crevices around the forks where liquid may

collect (important high viscosity and high density liquids).
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Figure 1-4. Example of ok and not ok build-up on tank wall.

0K X

o

F3 | =
el

» Extra consideration is needed if the plant vibration is close to the 1300 Hz operating

frequency of the 2120
» Avoid Long Fork Length and Vibration without Supporting the Fork

Figure 1-5. Support fork if high dynamic loads.

ol 1=

>3.28 ft ) ))
(1.0 m) )
| sk |])
(1.0m)

gl ))
)
' )

2120/fig9.eps

ps

2120/2120_29aa.e
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Switchpoint

In the top diagram a lower
density media will give
switchpoint closer to the
connection. A higher density
media will give switchpoint
closer to fork tip.

%0.039-in. (¥1 mm)

0.5-in. (13 mm)
Switchpoint (H,0) (SP)
0.5-in. (13 mm)
\,‘_\, Switching hysteresis (HY)

SP

——

0.5-in. (13 mm)

+0.039-in. (+1 mm)

2120/fig12.eps

Service Support

To expedite the return process outside of the United States, contact the nearest Rosemount
representative.

Within the United States, call the Rosemount National Response Center using the
1-800-654-RSMT (7768) toll-free number. This center, available 24 hours a day, will assist
you with any needed information or materials.

The center will ask for product model and serial numbers, and will provide a Return Material
Authorization (RMA) number. The center will also ask for the process material to which the
product was last exposed.

Rosemount National Response Center representatives will explain the additional
information and procedures necessary to return goods exposed to hazardous substance
can avoid injury if they are informed of and understand the hazard. If the product being
returned was exposed to a hazardous substance as defined by OSHA, a copy of the
required Material Safety Data Sheet (MSDS) for each hazardous substance identified must
be included with the returned goods.

Warranty

Emerson Process Management will replace a faulty or failed 2120 with a new unit provided
that the fault or failure is reported either directly or via an accredited representative, within 1
year from the date of supply, and the product has been installed and used in accordance
with Emerson Process Management instruction manual 00809-0100-4030. Emerson
Process Management reserves the right to examine such product and to refuse replacement
at its discretion if the above conditions are not met.

1-8
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Safety Messages ..........ciiiiiiiiiiiii it it page 2-1
Mechanical Installation ................ ... . . i, page 2-2
Correct Fork Alignment ............ ... it page 2-2

Cable Gland Orientation ............... ... .. it iiiiinnnnns page 2-4

Set Mode Switch / Switching TimeDelay ......................... page 2-4

LED Indication . .......... ... e page 2-6
Electrical Installation . ........... ... . page 2-7

Safety Messages

Procedures and instructions in this manual may require special precautions to ensure the
safety of the personnel performing the operations. Information that raises potential safety
issues is indicated by a caution symbol (A\). The external hot surface symbol (A)is used
when a surface is hot and care must be taken to award possible burns. If there is a risk of an
electrical shock the (A\ )symbol is used. Refer to the safety messages listed at the
beginning of each section before performing an operation preceded by this symbol.

ROSEMOUNT

www.rosemount.com

EMERSON.

Process Management
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Mechanical Installation

Figure 2-1. Sealing Figure 2-2. Tighten the Switch

NPT, -
BsPT (R} (][]

thread

PTFE
(Teflon)

Gasket

BSPP (G)
thread

%2}

0

<

| Seal (supplied in 2

02100-1020-0001) s

=2

S

N
Correct Fork Alignment

Ensure correct fork alignment.

f——
=

2]

&

©

o

= S

N

Alignment groove
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Rosemount 2120

Pipe Installation

Vessel Installation

2120/fig7.eps

2120/fig8.eps
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Cable Gland Orientation

2120/fig10.eps

Set Mode Switch / Switching Time Delay

Mode
Switch/Time
Delay

OPERATION MQ| PLC/PNP

2120/fig11.eps
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1. Mode switch
Dry on or wet on mode selection.
2. Switching time delay
0.3, 1, 3, 10, or 30 seconds time delay selection.

Figure 2-3. Mode Dry On, 1 second time delay (typical for high level applications)

e

a
Q
3
Secpnds Delay o
k)
5
Mode Dry ON §
N
Figure 2-4. Mode Wet On, 1 second time delay (typical for low level applications)
Mode Wet On
2
Q
3
: 2
Seconds Delay S
N

NOTE:
» There is a five second delay when switching between modes and time delays.
* The small cut-out in the rotating switch indicates the delay/mode chosen.
+ Recommended installation for high level is dry on and low level is wet on. Do not install
in the normally ‘off’ state.

2-5
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LED Indication

LED Flash Rate

Switch Status

Continuous

Output state is on

1 every second

Output state is off

1 every 2 seconds

Uncalibrated

1 every 4 seconds

Load fault; load current too high; load short circuit

2 times / second

Indication of successful calibration

3 times / second

Internal fault (micro, ROM, or RAM)

IR SR R

Off

Problem (e.g. supply)
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Electrical Installation
/\ Isolate supply before connecting the switch or removing the electronics.
@ The functional earth terminal must be connected to an external earthing system.
2120 Direct Load Switching
* Direct load switching (2-wire, Red label)

OPERATION MODE Direct Load
Dry On Mode Switching
@ LOAD LINE Dry ] ‘
Wet 1000

Y

WARNING i/_\j

IO ory HEER
Isolate Supply
Before Removin
1 2 3 g
PE ﬁR Fuse 2A(T) R = External load (must be fitted)
G d
(Ground) R = Charge externe (impératif)
Nt DPST R = Externe Last (muR installiert sein)
I R = Extern last (maste monteras som visas)
Neutral Live U =20 - 264V ~ (ac) (50/60Hz) R = Carga exterior (debeinstalarse)
lorr < 3MmA R = Externe belasting (moetaangesloten zijn)
I. =20 - 500mA _ ; . .
i=5A, 40ms R = Zewnetrzne obciazenie (musi byc podlaczone)
ov +v  U=20-60V(dc) = Load Off
lorr < 3MA
I, =20 - 500mA
i=5A, 40ms ﬁ =Load On
NOTE:

DPST = ‘Double Pole, Single Throw’ (on/off) switch - must be fitted for safe disconnection of
the power supply. Fit the switch as near to the 2120 as possible. Keep the switch free of
obstructions. Label the switch to indicate that it is the supply disconnection device for the
2120.

RELAY CONNECTION WARNING:

The Rosemount 2120 requires a minimum current of 3mA, which continues to flow when the
2120 is ‘off". If selecting a relay to wire in series with the 2120, the user must ensure that the
drop-out voltage of the relay is greater than the voltage which will be generated across the
relay coil when 3mA flows through it.

2-7
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High level Dry = ON

Seconds Delay

Low level Wet = ON

Seconds Delay

DPST\- =~~~

ov +V

DPST{===~

ov +V

LED on continuously

LED flashes every second

LED on continuously |LED flashes every second
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Rosemount 2120

2120 PNP/PLC Version

* PNP output for load switching and direct PLC switching (3-wire, Yellow label)

Earth

(Ground)

—
|_
c
<
Y
o}
7}
=
(I

+V.  O/P 0oV

U = 20 - 60V == (dc)
| <4mA + 1,

I max) = 0 - 500mA
7=5A, 40ms
Uoutony = U - 2.5V
IL orFy < 100pA

OPERATION MODE

Dry On Mode
Dry ]

e

Dry HHNN
Wet I

Wet On Mode

Wet 1000 |

Dry On

Seconds Delay

PLC/PNP

2-9
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High level Dry = ON Low level Wet = ON
Seconds Delay Seconds Delay

+ OUT - + OUT - + OUT - + OUT -
5
Q.
£
[0
=
2 <100uA
£
(@]
-
o
(]
©
o
zZ
o

LED on continuously |LED flashes every second

LED on continuously

LED flashes every second

2-10



Reference Manual

00809-0100-4030, Rev DA

June 2007

Rosemount 2120

2120 Relay Output

» Relay output, SPCO (Green label)

@ N L

OPERATION MODE

Dry On Mode

Dry 1]
Wet 1000 |

Y

Dry HHRN
Wet I

Wet On Mode

Seconds Delay

PE Fuse 0.5A (T)

N Live

ov +V

NOTE:

YN

U = 20 - 264V ~ (ac) (50/60Hz)
| < 6mA

U = 20 - 60V 7 (dc)
| < 6mA

ﬁ = Load Off
ﬁ =Load On

Unax = 250V ~ (ac)
lwax = 5A

Puax = 1250VA, cos ¢ = 1
Pwax = 1000VA, cos ¢ = 0.7

Unax = 60V 7% (dc)
Iwax = 5A, U <30V
Iuax = 1.5A, U <60V ==

DPST = ‘Double Pole, Single Throw’ (on/off) switch - must be fitted for safe disconnection of
the power supply. Fit the switch as near to the 2120 as possible. Keep the switch free of
obstructions. Label the switch to indicate that it is the supply disconnection device for the

2120.

2-11
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High level Dry = ON Low level Wet = ON
NC C NO NC C NO NC C NO NC C NO

i

LED on continuously

LED flashes every second

o

LED on continuously

LED flashes every second

2-12
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2120 Intrinsically Safe NAMUR
* Intrinsically safe NAMUR (Blue label and cassette)

OPERATION MODE

Dry On Mode

= + Dry ]
Wet 1000 |

[/C{o N'[..-Bl Seconds Delay

Intrinsically Safe
EN 50227/ NAMUR

8V
dc

ION =22..25

i t IOFF =0.8..1.0

Isolating amplifier to NAMUR (IEC60947-5-6, EN50227)

Interface selon NAMUR (IEC60947-5-6)

Galvanisch getrennter Verstarker nach NAMUR
(IEC60947-5-6)

Version med isolerande NAMUR-férstarkare enligt
(IEC 60947-5-6)

Amplificador de isolamento NAMUR (IEC60947-5-6)

Isolatie versterking tot NAMUR (IEC60947-5-6)

Bariera zgodna z NAMUR (IEC60947-5-6)

EEOOOO®

NOTES:
This I.S. cassette can not be interchanged with any other cassette.

See Appendix B for I.S. approvals.
This |.S. cassette requires an Isolating Amplifier.
Do not exceed 8V dc.
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High level Dry = ON Low level Wet = ON
Seconds Delay Seconds Delay
- +
>2.2 mA <1.0 mA >2.2 mA <1.0 mA

LED on continuously

LED flashes every second

LED on continuously

LED flashes every second
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SECTION 3 SERVICE & TROUBLESHOOTING

Magnetic TestPoint ......... ... .. . i e page 3-1
Inspection . ....... ... e e page 3-2
2120 Maintenance . . . .. ..ot e e e page 3-2
Troubleshooting . .......... .. i i i e e n s page 3-3
Spare Parts ............ i et e e e e e page 3-3
Replacement and Calibration of Electronic (PCB) Cassettes ........ page 3-4

Magnetic Test Point

A magnetic test point is on the side of the housing allowing a functional test of the 2120. By
touching a magnet on the target the 2120 output will change state for as long as the magnet

is present.

\ MAGNETIC

TEST POINT ()]

=

N~

o

S

NO MAGNET WITH MAGNET N

._/L___ —
T P
ROSEMOUNT
EMERSON.

www.rosemount.com Process Management
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Inspection
* Visually examine the 2120 for damage. If it is damaged, do not use.

» Ensure the lid and cable glands are fitted securely.
» Ensure the LED flash rate is 1 Hz or continually on. If anything else is demonstrated see

“LED Indication” on page 2-6.
( J J
— O O

ps

2120/2120_27aa.e

2120 Maintenance

2120/fig18a, fig18b, fig18c.eps

NOTE
If using a brush to clean, ensure it is of a soft type.

3-2
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Troubleshooting
If there is a malfunction, see Table 3-1 for information on possible causes.

Table 3-1. Troubleshooting chart.
Fault Symptom/Indication Action/Solution

Does not switch « No LED; no power « Check the power supply; (check load on

direct load switching electronics model)
» LED 3 flashes per second * Internal failure; contact supplier
* LED 1 flash every 2 seconds + Uncalibrated; return to supplier

» LED 1 flash every 4 seconds + Load fault; load current too high, load short
circuit; check installation

» Fork damaged * Replace
» Thick encrustation on forks * Clean the fork with care

» 5second delay on changing « Wait 5 seconds

mode/delay
Incorrect switching e Dry = On, Wet = On set » Set the correct mode on electronics insert
correctly
Faulty switching « Turbulence + Set a longer switching time delay
« Excessive electrical noise » Suppress the cause of the interference

Spare Parts

See “Spare Parts and Accessories” on page A-11.

3-3
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Replacement and Calibration of Electronic (PCB) Cassettes

When replacing a damage or faulty cassette, it is necessary to calibrate the cassette with
the operating frequency of the fork assembly. This is a list of actions required to enable
calibration to occur. Please make sure you understand them prior to starting. Calibration
sequence steps 3 to 13 are time dependent and must be carried out within the noted times.
The time dependency and switching sequence is to prevent an accidental calibration
occurring.

If this replacement is taking place in a (Potentially Explosive Atmosphere) Hazardous Area,
a suitably qualified person must carry it out. All work in hazardous areas must be carried out
in accordance to local code of practice. For general hazardous area requirements for this
equipment, refer to Appendix B: Product Certifications.

This calibration routine takes a bit of practice; do not be surprised if the unit does not
calibrate after the first attempt.
Replacement Sequence

On I.S. units, it is recommended that replacement and calibration be performed in a safe
(non-hazardous) area.

NOTE:

I.S. cassettes can only be replaced with I.S. cassettes.

Non-I.S. cassette types can be interchanged with other non-1.S. cassettes, but a new label
must be fitted and the original part number transferred to the new label.

Before starting the replacement and calibration procedure, ensure that any controlled
process will not be adversely affected.
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To replace the cassette, do the following:

1. Isolate and disconnect the power to the 2120. Insulate ends of the wires.
NOTE:
On relay units, there may be more than one power source.

2. Remove the screwed-on lid and disconnect the wires, noting connections (Figure 3-1).
Also, note the exact Mode switch position (Figure 3-2) on the cassette that is to be
replaced.

3. Remove and retain the two fixing screws from the base of the cassette and unplug the
cassette.

4. Plug in the replacement cassette, refit the screws, reconnect the wires and set the Mode
switch to Wet = ON with a one second delay (Figure 3-3).

5. Reconnect the power to the unit. (Reverse Step 1).
Figure 3-1. Cassette to be replaced.

Figure 3-2. Mode switch set to Dry = ON, 1 second delay. This is an example of how the existing cassette
may look. Take note of the actual setting.

Dry On Iii Iii

Seconds Delay

Figure 3-3. Mode switch of replacement cassette set to Wet = ON, 1 second delay.

Dry On Iiiii
| —

NOTE:

Switching time delay: 0.3, 1, 3, 10 or 30 seconds
(mode switch selection)

Status Indication LED: On continuous: Output ON
One flash per second: Output OFF

One flash every 4 seconds: Load Fault

(Current too high, short circuit or load omitted)

Seconds Delay
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Calibration Sequence
To calibrate the cassette, do the following:

1. Ensure that the sensor forks are dry and the mode switch is set to Wet = On,
time delay 1 second.

2. Check that the LED is flashing at one flash per second. If it is on continuously,
proceed to step 8.

3. Apply magnet to test point. With the housing conduit nearest to you, the test point can be
found halfway down the housing on the right hand side in line with the PCB cassette. On
the external housings, a target indicates this. (see page 3-1).

After a one second delay, the LED will light continuously.
Within three seconds rotate the Mode switch two steps clockwise.
After a two second delay, the LED will go out.

Within three seconds, rotate the Mode switch two steps anti-clockwise.
Proceed to step 13.

8. Apply magnet to test point, indicated by a target on external label (see page 3-1).
9. After a one second delay, the LED will flash at one flash per second.

10. Within three seconds, rotate the Mode switch two steps clockwise.

11. After a two second delay, the LED will go out (stop flashing).

12.Within three seconds, rotate the Mode switch two steps anti-clockwise.

13. After a two second delay, the LED should flash twice per second.

14.1f the LED is flashing twice per second, the calibration has occurred correcily.
Remove the magnet. After a one second delay, the unit will return to normal operation.
Proceed to step 17.

15.1f the LED is flashing once per second or it is on continuously, the calibration has failed. If
this occurs, remove the magnet, wait ten seconds and then repeat from step 2 onwards.

16.If the LED stays off after the two second delay of step 13, the sensor is not working
correctly. Check that the sensor forks are clean and dry. Also, check that there is nothing
jammed in or touching the sensor. If no fault is found with the sensor, the entire unit
should be returned for repair.

17.Set the Mode switch to the original setting noted in step 2 of the Replacement Sequence.
Wait five seconds for the new setting to be acted upon.

18.Replace the lid and check the system works.

No o k&
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APPENDIX A REFERENCE DATA

Specifications ............. . e page A-1
Dimensional Drawings . .. ......... ittt e page A-5
Ordering Information ........... ... ... .. i page A-8
Specifications

Physical

Product

Rosemount 2120 Liquid Level Switch

Measuring principle
Vibrating Fork

Applications
Most liquids including coating liquids, aerated liquids, and slurries

Mechanical

Housing/Enclosure

Housing Code A D X Y S T
Al alloy ASTM B26
Housing material Nylon PA66 30%GF 356-T6, LM25 TF, or 316C12 Stainless Steel
A360.0
LED Window PMMA none none
Conduit Entry M20 | Y2-in. NPT | M20 3/4-in. NPT M20 | 34-in. NPT
Ingress Protection IP66/67 to EN60529 | P66/ S D, IPG6/ Sl S0,

Connections
See “Process Connection Size / Type” on page A-8

Extended Lengths
Available as standard to a maximum 118-in. (3000 mm), other on request

Process Material

316L Stainless Steel (1.4404), Hastelloy C or Halar (ECTFE) / PFA co-polymer coating (39.37-in. [1000
mm] max). Hand polished to better than 0.8LLm option available for hygienic connections. Gasket material
for “/4-in. and 1-in. BSPP (G) is Non-asbestos BS7531 Grade X carbon fiber with rubber binder.

Dimensional Drawings
See “Dimensional Drawings” on page A-5

ROSEMOUNT EMERSON

www.rosemount.com Process Management
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Performance

Hysteresis (water)
10.039-in. (£ Tmm) nom.

Switching Point (water)
0.5-in. (13 mm) from tip (vertical) / from edge (horizontal) of fork
(this will vary with different liquid densities).

Functional

Maximum Operating Pressure
Final rating depends on tank connection

Threaded Connection

See Figure A-1.
Note: Clamp gland (02120-2000-0001), see page A-11, limits the maximum operating pressure to
18.85 psig (1.3 barg).

Hygienic Connection
435 psig (30 barg)

Flanged Connection
See Figure A-1 and Table A-1 (whichever one is lower).

Table A-1. Maximum Flange Pressure Rating

Standard Class/Rating SST Flanges
ANS| 150 Ib. 275 psig
ANSI 300 Ib. 720 psig!"
ANSI 600 Ib. 1,440 psig"
DIN PN 10/16 10/16 barg®
DIN PN 25/40 25/40 barg®
DIN PN 64 64 barg®
DIN PN 100 100 barg®

(1) At 100°F (38°C), the rating decreases with increasing temp.
(2) At 248°F (120°C), the rating decreases with increasing temp.

Figure A-1. Process Pressure

1450 (100)

1160 (80) e

Process Pressure psig (barg)

a

0(0) 2
-14.5 (-1.0) i | 3
-40 0 122 302 8'

(-40) (0) (50) (150) T

S

Process Temperature °F (°C) &

A-2
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Temperature
See Figure A-2.

Figure A-2. Temperature

3
w 176 (80)
g
2
© 122 (50)
g
n
£ 0(0) &
= | ¢
£ -40 (-40) i <
.9 | | L} FI
< -40 0 140 302 S
< (-40) (0)  (60) (150) S
S
N

Process Temperature °F (°C)

Liquid Density
Minimum 37.5 Ib/ft3 (600 kg/m?)

Liquid Viscosity Range
0.2 to 10,000 cP (centiPoise)

Solids Content and Coating
Maximum recommended diameter of solid particles in the liquid is 0.2-in. (5 mm).
For coating product, avoid bridging of forks.

Switching Delay
User selectable 0.3, 1, 3, 10, 30 seconds delay dry to wet/wet to dry

CIP (Clean In Place) Cleaning
Withstands steam cleaning routines up to 302°F (150°C)

A-3
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Electrical

Switching Mode
User selectable (Dry = on or Wet = on)

Protection
Reverse polarity insensitive. Missing load / short circuit protection

Terminal Connection (wire diameter)
Max. 0.1-in? (2.5 mm?) (Note national regulations)

Conduit Plugs/Cable Gland

Metal Exd Housing:

» Conduit entries for explosion proof areas are shipped with two brass conduit plugs.

Plastic Housing:

+ The direct load, PNP/PLC and IS electronics are shipped with one PA66!") cable gland and one
blanking plug.
+ The relay units are shipped with two PA66(") cable glands.

Grounding
The 2120 should always be grounded either through the terminals or using the external ground

connection provided.

Electrical Connections
* Direct load switching (two-wire)
» Solid state PNP output for direct interface to PLC’s (three wire)
» SPCO single relay for voltage free contacts
* Intrinsically Safe (IS) NAMUR to DIN 19234, IEC 60947-5-6

(1) Cable diameter 0.2 to 0.3-in. (5 to 8 mm)

A-4
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Dimensional Drawings
Threaded Mounting

Aluminum/SST

Glass Filled Nylon Glass Filled Nylon
— A @
! — A A é
. B B - B g
At Cable entry Q
N&20x1 S5or o
/4-in NPT 3
5.60 I
(142) 'Cable é Q) re &
Gland N
Cable entry ]
\;£Z§g£;‘£ ) AFF M20X1.5 or in, S
3 NPT o
14- or I
- 1.575 (40) A/F <
1-in. 2.72 1}73 8 hexagon — 3/4- or— g
(69) (44) 279 1-n. g
E (M) ] LS 69) Jfo.
0.51(13) | - 24'2? so"f1h(13') .
. p LI Switchpoin
?T(r Switchpoint 91 (23) * | p
0.51(13) 0.51(13)
~—(29) Sw-itchpoint Dimensions are in inches (millimeters)
Table A-2. Fork Length. Dimensions are in inches (millimeters)
Standard Length Minimum Length Maximum Length
Thread Code A Code E (M) Code E (M)
/4-in. 1.73 (44) 3.74(95) 118.11 (3000)
1-in. 1.73 (44) 3.70 (94) 118.11 (3000)
Table A-3. Housing Dimensions. Dimensions are in inches (millimeters)
Material A B (o3

Glass Nylon 3.52 (90) 4.02 (102) 4.72 (120)

Aluminum 2.68 (68) 4.02 (102) 6.14 (156)

316 Stainless Steel 2.76 (70) 4.13 (105) 6.30 (160)

A-5
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Flange Mounting
Glass filled nylon housing shown.
o A__.
B
C \
Cable 2
Gland @
©
3
o
o
N
S
- ]
E (M) S
Note
?tr Dimensions are in
inches (millimeters)
e
0.51 (13)__| |
; ; 114 0.51(13)
Switchpoint |l 59"  Switchpoint
Table A-4. Dimensions are in inches (millimeters)
Standard Length Minimum Length Maximum Length
Material Code H Code E (M) Code E (M)
Stainless Steel 4 (102) 3.50 (89) 118.11 (3000)
Halar/PFA co-polymer 4 (102) 3.50 (89) 39.37 (1000)
coated
Table A-5. Housing Dimensions. Dimensions are in inches (millimeters)
Material A B Cc
Glass Nylon 3.52 (90) 4.02 (102) 6.30 (160)
Aluminum 2.68 (68) 4.02 (102) 6.14 (156)
Stainless Steel 2.76 (70) 4.13 (105) 7.87 (200)

(1) WillLvary with ﬂang]e, rating and thickness. “C” is nominal maximum thickness and allows a flange up to
1.77-in. (45 mm) thick. This equates to a 4-in. ANSI, 600/b. RF.
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Hygienic Fitting
Glass filled nylon housing shown.
3.52 3.56
" (90) o0 " (90)
102 1%2) . 4.02 ‘(102) . . 402(102) .
- mm +be. TN
4.96 (1 (126)
(126) S | 4.96 F 1-in.
Gind (126) BSPP |
— Cable  °TN9 Cable
1.5-or 2-in. Gland sea Gland
E (M) Tri-Clamp (L AN
2.52 1.5 or 2-in. (40) AIF
(64) 1 b3 Tri-Clamp :(;78; Hexagon
1.73 (44) [
“@ | iy
6 S 0.51 (13—~  0.91 0.51(13) | L.} 0.91
y . Switchpoint (23) 0.51(13)  Switchpoint | | (23)
0.51 (13)] L (L Switchpoint 0.51 (13)
Switchpoint../_1.14  0.51 (13) Switchpoint

(29)

Table A-6. Dimensions are in inches (millimeters)
Standard Length

Connection
Tri-Clamp

Switchpoint ~ Note
P Dimensions are in inches (millimeters)

O-ring Seal (1-in. BSPP)

Code A
1.7 (44)
1.7 (44)

Minimum Length

Code E (M)

4.13 (105)

NA

Maximum Length

Code E (M)

118.11 (3000)

NA

A-7

pPs

2120/2120_05aa, 2120_10aa, 2120_20aa.e
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Ordering Information

Model Product Description
2120 Vibrating Fork Liquid Level Switch
Code Material of Construction: Process Connection/Fork
D 316L Stainless Steel (1.4404)

N 316L SST (1.4404) with NACE compliance to MR 0175:2003 (ISO 15156:2003),
MR 0103-2003

F®) Halar/PFA, coated 316L SST (1.4404)

c Hastelloy C, solid Hastelloy
Threaded

0A 3/4-in. BSPT (R) thread

0B 3/4-in. BSPP (G) thread

oD 3/4-in. NPT thread

1A 1-in. BSPT (R) thread

1B 1-in. BSPP (G) thread

1D 1-in. NPT thread

Hygienic Fitting
1P 1-in. BSPP (G), O-ring

5R 1.5-in. (38 mm) Tri-Clamp
2R 2-in. (51 mm) Tri-Clamp
ANSI Flanges

5G 1.5-in. ANSI, 150 Ib. RF
5H 1.5-in. ANSI, 300 Ib. RF

5J 1.5-in. ANSI, 600 Ib. RF
2G 2-in. ANSI, 150 Ib. RF
2H 2-in. ANSI, 300 Ib. RF
2J 2-in. ANSI, 600 Ib. RF
3G 3-in. ANSI, 150 Ib. RF
3H 3-in. ANS]I, 300 Ib. RF
3J 3-in. ANSI, 600 Ib. RF
4G 4-in. ANSI, 150 Ib. RF
4H 4-in. ANSI, 300 Ib. RF
4J 4-in. ANSI, 600 Ib. RF

DIN (EN) Flanges

5K DN40, PN 10/16
5L DN40, PN 25/40
5M DN40, PN 64
5N DN40, PN 100
2K DN50, PN 10/16
2L DN50, PN 25/40
2M DN50, PN 64
2N DN50, PN 100
7K DNG65, PN 10/16
7L DNG65, PN 25/40
™ DNG65, PN 64
7N DN65, PN 100
3K DN80, PN 10/16
3L DN80, PN 25/40
3M DN80, PN 64
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3N DN80, PN 100
4K DN100, PN 10/16
4L DN100, PN 25/40
4M DN100, PN 64
4N DN100, PN 100
Other Process Connection
XX®) Customer Specific

Code Electronic Type Available for Certifications
S Direct load switching (2-wire) 20-264Vac 50/60Hz, 20-60 Vdc NA, E1, E5, E6, E7, G5, G6
B PNP/PLC low voltage switching (3 wire) 20 to 60Vdc NA, E1, E5, E6, E7, G5, G6
R Relay (SPDT/SPCO) NA, E1, E5, E6, E7, G5, G6

c® IS NAMUR (EEx ia) (wetted parts) 11,13, 15, 16, 17
1 Standard surface finish All
2 Hand polished (Ra <0.8 ym) Hygienic Connection Only
Code Product Certifications Available for Electronic Available for Housing
NA No Hazardous Locations S,B,R A, D
Certifications
G5 FM Ordinary Locations S,B,R Y, T

(unclassified, safe area)

G6® CSA Ordinary Locations S,B,R Y, T
(unclassified, safe area)
E1 ATEX Flameproof S,B,R X, S
E5®) FM Explosion Proof S,B,R Y, T
E6™ CSA Explosion Proof S,B,R Y, T
E7 IECEx Flameproof S,B,R X, S
11 ATEX Intrinsic Safety C A, D
13 NEPSI Intrinsic Safety C A, D
15 FM Intrinsic Safety C A, D
16 CSA 1.S. and non-incendive C A, D
17 IECEX Intrinsic Safety C A, D
Code Housing Available for Certifications
A Glass Filled Nylon, M20 conduits/cable threads NA, I1, 13, 15, 16, I7
D Glass Filled Nylon, T/2-in. NPT conduits/cable threads NA, 11, 13,15, 16, 17
X Aluminum Alloy, M20 conduits/cable threads E1, E7
Y Aluminum Alloy, 3/4-in. NPT conduits/cable threads E5, G5, E6, G6
S Stainless Steel M20 conduits/cable threads E1, E7
T Stainless Steel %/4-in. NPT conduits/cable threads E5, G5, E6, G6
Code Fork Length Available Connection
A Standard length 1.7-in. (44 mm) All except flanged models
H®@ Standard length flange 4.0-in. (102 mm) All flanged models
B®@ Ext 5.9-in. (150 mm) All except Tri-clamp 5R and 2R
c@ Ext 11.8-in. (300 mm) All except Tri-clamp 5R and 2R
D@ Ext 19.7-in. (500 mm) All except Tri-clamp 5R and 2R
L® Semi-ext 4.6-in. (116 mm) 1A, 1B, and 1D
Specific Extended Fork Length
E® Extended, Customer Specified Length in Tenth of Inches All except 1-in. BSPP
O-ring seal 1P.
M® Extended, Customer Specified Length in Millimeters All except 1-in. BSPP
O-ring seal 1P.

xxxx'9  Specific customer specified length in inches or millimeters
(only if fork length E or M is selected)
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Code Options
Calibration Data Certification
Q4 Certificate of functional test
Material Traceability Certification
Q8" Material Traceability Certification per EN 10204 3.1B
Special Procedures
p101 Hydrostatic testing
Overfill
u12 DIBt/WHG Overfill protection
Tag Plates
ST Tag plate SST engraved plate (maximum 16 digits)
WT Tag plate hand written waxed paper (maximum 40 digits)

Typical Model: 2120D0AC111 AAQ8 ST

(1) Only available for wetted parts.

(2) Not available for hand polished wet side.

(3) Halar/PFA copolymer coating is not available on threaded options.

(4) Only available of BSPT and NPT threaded process connection code 0A, 0D, 1A, and 1D as standard.

Other upon request.

(5) Other process connections available upon request.

(6) Rosemount 2120 IS Namur Vibrating Fork Level Sensor Models 2120***C**I** has demonstrated proven
reliability. It is manufactured and supported in a manner suitable for applications up to SIL 2 of IEC 61508 as a
Type B Safety Related Subsystem when configured as a high level alarm in conjunction with a Namur Barrier.

(7) See Appendix B: Product Certifications. E5 includes G5 requirements. G5 is for use in unclassified, safe area
locations only.

(8) See Appendix B: Product Certifications. E6 includes G6 requirements. G6 is for use in unclassified, safe area
locations only.

(9) Only available with stainless steel material of construction D and glass nylon housing A and D.

(10)Minimum length available for connection “/4-in. threaded is 3.8-in. (95 mm), for 1-in. threaded is 3.7-in.

(94 mm), for flanged is 3.5-in. (89 mm) and Tri-Clamp is 4.1-in. (105 mm). Maximum length up to 118.1-in.
(3000 mm) except for Halar/PFA copolymer coating and hand polished process is 39.4-in. (1000 mm).
Example: Code E1181 is 118.1 inches. Code M3000 is 3000 millimeters.

(11)Option limited to units of no more than 59.1-in. (1500 mm) extended lengths.

Option not available for Halar/PFA coating.
(12)Option not available for Stainless Steel housing code S and T.
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Spare Parts and Accessories

Part Number Spares and Accessories

02100-1000-0001 Seal for 1-in. BSPP (G1A).
Material: Non-asbestos BS7531 grade X carbon fiber with rubber binder

154

&)

l:li:0-12 (3)
02100-1010-0001 Hygienic adaptor boss 1-in. BSPP. Material: 316 SS fitting. Viton ‘O’ ring

3
oas [ 0% ,
(4.5) | ‘* 1-in.
BSPP
2.36 / 1T-54
60) T B9
|

02100-1020-0001 2-in. (51 mm) Tri-clamp kit including vessel fitting, clamp ring, seal.
Material: 316 St. steel, NBR Nitrile

2 T

o <

02100-1030-0001 Telescopic test magnet

02100-1040-0001 Seal for %/4-in. BSPP (G3/4A)
Material: Non-asbestos BS7531 grade X carbon fiber with rubber binder.

126

&)

«— =0.08(2)

02120-2000-0001 Adjustable clamp gland for 1-in. extended lengths.
Material: 316 St. steel, (Si) Silicone rubber seal
1-in.
Pmax = 1.3 barg
—— Tmax = 257°F (125°C)

1Y/2-in.

=——=  BSPP

02120-2000-0002 Adjustable clamp gland for 1-in. extended lengths.
Material: 316 St. steel, (Si) Silicone rubber seal

1-in. Pmax = 1.3 barg

Tmax = 257°F (125°C)

1/, :
1'/2-in.
== NPT

A-11
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Part Number

02120-3000-0001
02120-3010-0001
02120-3020-0001
02120-3030-0001
02120-3040-0001
02120-3050-0001
02120-3060-0001

NOTE:

Spares and Accessories

Replacement Cassettes Available for Housing
Direct load switching (2 Wire) (Red) (See page 2-7) A D, X S
PNP/PLC cassette (Yellow) (See page 2-9) A /D, X, S
Intrinsically safe cassette (Blue) (See page 2-13) A, D

Relay output cassette (Green) (See page 2-11) A D, X, S

FM Exd Direct load switching (2 Wire) (Red) (See page 2-7) Y, T

FM Exd PNP/PLC cassette (Yellow) (See page 2-9) Y, T

FM Exd Relay output cassette (Green) (See page 2-11) Y, T

I.S. cassettes can only be replaced with I.S. cassettes. Non-I.S. cassette types can be
interchanged with other non-I.S. cassettes, but the new label must be fitted and the original
part number transferred to the new label.

A-12
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APPENDIX B PRODUCT CERTIFICATIONS

Approved Manufacturing Locations . ............................ page B-2
Ordinary Location Certificationfor FM .......................... page B-1
Ordinary Location Certificationfor CSA ......................... page B-1
European Directive Information ...................... .. ... ..., page B-1
Overfill protection ......... ... .. i i i i iiiinnnnns page B-2
Hazardous Locations Certifications ............................. page B-2
North American and Canadian Approvals ........................ page B-2
European Approvals . ...........uiiiiiinnnnnnnaaii it page B-10
International Electrotechnical Commission (IEC) Approvals ........ page B-14
National Supervision and Inspection Centre (NEPSI) Approvals ..... page B-18

Ordinary Location Certification for FM

G5  Project ID: 3024095

The switch has been examined and tested to determine that the design meets basic electrical,
mechanical, and fire protection requirements by FM, a nationally recognized testing laboratory
(NRTL) as accredited by the Federal Occupational Safety and Health Administration (OSHA).

Ordinary Location Certification for CSA

G6 Certificate Number 06 CSA 1796535

The switch has been examined and tested to determine that the design meets basic electrical,
mechanical, and fire protection requirements by CSA, a nationally recognized testing laboratory as
accredited by the Standards Council of Canada (SCC).

European Directive Information

The EC declaration of conformity for all applicable European directives for this product can be found on
the Rosemount website at www.rosemount.com. A hard copy may be obtained by contacting your local
sales office.

ATEX Directive (94/9/EC)

Complies with the ATEX Directive.

Pressure Equipment Directive (PED) (97/23/EC)

2120 is outside the scope of PED Directive.

L.V. Directive

EN61010-1 Pollution degree 2, Category Il (264V max), Pollution degree 2, Category Il (150V max)
Electro Magnetic Compatibility (EMC) Directive

EN61326 Emissions to Class B.
Immunity to industrial location requirements.

Vibration Resistance
EN60721 level 3M6/4M6

ROSEMOUNT EMERSON

www.rosemount.com Process Management
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CE-mark

Complies with applicable directives (EMC, ATEX, LVD)
Overfill protection

Option available for DIBt/WHG

Approved Manufacturing Locations
Slough, UK; Chanhassen, USA; and Singapore, Singapore.

Hazardous Locations Certifications
North American and Canadian Approvals

Factory Mutual (FM) Explosion Proof Approval

E5 Project ID: 3024095
Explosion Proof for Class I, Div. 1, Groups A, B, C and D
Temperature Class:
T6 (Tymp -40°C to +75°C)

Enclosure: Type 4X

Canadian Standards Association (CSA) Explosion Proof Approval

E6 Project ID: 1796535
Explosion Proof for Class I, Div. 1, Groups A, B, C and D
Temperature Class:
T6 (Tamp -40°C to +75°C)

Enclosure: Type 4X

Instructions specific to hazardous area installations

1. The equipment may be used with flammable gases and vapors with apparatus Class 1,
Div 1, Groups A, B, C and D.

2. The equipment is certified for use in ambient temperatures of -40°F to +176°F
(-40°C to +80°C) and with a maximum process temperature of 150°C.

3. Installation of this equipment shall be carried out by suitably trained personnel, in
accordance with the applicable code of practice.

4. Inspection and maintenance of this equipment shall be carried out by suitably trained
personnel, in accordance with the applicable code of practice.

5. The user should not repair this equipment.

6. The certification of this equipment relies upon the following materials used in its
construction:

Body: Aluminum Alloy (ASTM B26 356-T6, LM25 TF, or A360.0) or
Stainless Steel 316C12
Lid: Aluminum Alloy (ASTM B26 356-T6, LM25 TF, or A360.0) or
Stainless Steel 316C12
Switch: Stainless steel 316 Type or Hastelloy C276 UNS N10276 or equivalent
Switch Filling: Perlite
Lid Seal: Silicone

B-2
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If the equipment is likely to come into contact with aggressive substances, it is the
responsibility of the user to take suitable precautions that prevent it from being adversely
affected, thus ensuring that the type of protection is not compromised.

Aggressive substances:  e.g. acidic liquids or gases that may attack metals, or
solvents that may affect polymeric materials

Suitable precautions: e.g. regular checks as part of routine inspections or
establishing from the material’s data sheet that it is resistant
to specific chemicals

NOTE:

The metallic alloy used for the enclosure material may be at the accessible surface of this
equipment; in the event of rare accidents, ignition sources due to impact and friction sparks
could occur. This shall be considered when the 2120 is installed in locations that specifically
require Class 1, Div 1 equipment.

7. ltis the responsibility of the user to ensure:

a. That the joint requirements between the switch and the vessel tank are compatible
with the process media.
b. That the joint tightness is correct for the joint material used.

8. The switch fork is subjected to small vibration stresses as part of its normal function. As
this provides a partition wall, it is recommended that the fork should be inspected every 2
years for signs of defects.

9. ltis the responsibility of the user to ensure that only suitably certified cable entry devices
will be used when connecting this equipment.

10. Technical data:

Coding: Class 1, Div 1, Groups A, B, C, and D
T6 (Ta = -40°F to + 167°F [-40°C to + 75°C])
T4 (Ta = -40°F to + 257°F [-40°C to +125°C])
T3 (Ta = -40°F to + 302°F [-40°C to +150°C])
Ta = the higher of the process or ambient temperature.

For electrical details and pressure ratings, refer to Section 2: Installation and
Appendix A: Reference Data.
11. Cable selection:

It is the responsibility of the user to ensure that suitably temperature rated cable is used.
The table below is a guide to selection:

T Class Cable Temperature Rating
T6 Above 185°F (85°C)
T5 Above 212°F (100°C)
T4 Above 275°F (135°C)
T3 Above 320°F (160°C)
12. Conduits:

Seal all conduits at enclosure wall.
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13.Label and certification plate details. Typical arrangement shown. Sensor specific details
omitted.

W rosemount g

ROSEMOUNT 2120
EXPLOSION PROOF VIBRATING FORK LEVEL SWITCH

SWITCH TYPE #i###i#### MODEL No 2120
SUPPLY #HHHHEHAHEHEHE

OUTPUT #HHEHHHHHHHEH

ROSEMOUNT 2120

EXPLOSION PROOF VIBRATING FORK LEVEL SWITCH

SERIAL No. ##5H5H#

YEAR #HHHAHEREHE
MAX POWER st

EMRC APPROVED FOR:- MAX WP, AT 20° C (bar) fsss APPROVED FOR-
Class | Div 1 Groups AB,C& D MAX PROCESS TEMP (°C) ### Class | Div 1 Groups ABC, & D
TEMPERATURE CLASS TEMPERATURE CLASS
O Té (Tamb 40°C 10 +75°C) O O 16 ramb-40Cto 4750 O
T4 (Tamb 40°C to +125°C) T4 (Tamb 40°C to +125°C)
T3 (Tamb -40°C to +150°C) Enclosure: Type 4 T3 (Tamb 40°C to +150°C) Enclosure: Type 4X

~
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Factory Mutual (FM) Intrinsically Safe Approval

15 Project ID: 3024095
Intrinsically Safe for Class I, Div. 1, Groups A, B, C and D
Class |, Zone 0, AEx ia lIC
Temperature Code:
T5 (Tymp -40°C to +80°C, Tproc < 80°C)

Control Drawing: 71097/1154

Ui=15V, [i=32 mA, Pi=0.1 W, Ci=211 nF, Li=0.06 mH
NOTE
A NAMUR isolating amplifier must be used for intrinsic safety.

Canadian Standards Association (CSA) Intrinsically Safe Approval

16 Certificate Number: 06 CSA 1796535
Intrinsically Safe for Class I, Div. 1, Groups A, B, C and D
Class |, Zone 0, Exia lIC
Temperature Code:
T5 (Tamp -40°C to +80°C, Tproc < 80°C)

Control Drawing: 71097/1179

Ui=15V, li=32 mA, Pi=0.1 W, Ci=211 nF, Li=0.06 mH
NOTE
A NAMUR isolating amplifier must be used for intrinsic safety.

Canadian Standards Association (CSA) Non-Incendive Approval

16 Certificate Number: 06 CSA 1796535
Non-Incendive for Class I, Div. 2, Groups A, B, C and D
Temperature Code:
T5 (Tymp -40°C to +80°C, Tproc < 80°C)

Control Drawing: 71097/1187
Ui=15V, li=32 mA, Pi=0.1 W, Ci=211 nF, Li=0.06 mH

NOTE
A NAMUR isolating amplifier must be used for compliance with the non-incendive approval.

Instructions specific to hazardous (classified locations) area installations

Model numbers covered:
2120XXXCXI5AX, 2120XXXCXI5DX, 2120XXXCXIBAX, 2120XXXCXI6DX
(“X” indicates options in construction, function and materials.)

The following instructions apply to equipment covered by FM and CSA Approvals:

1. The Intrinsically Safe approved Rosemount 2120 may be used in hazardous locations
with flammable gases and vapors Class 1 Division 1 Groups ABC and D, and Class 1
Zone 0 Group |IC when installed in accordance with control drawing 71097/1154
(Figure B-1 on page B-7), or 71097/1179 (Figure B-2 on page B-8).

2. The Non-Incendive approved Rosemount 2120 may be used in hazardous locations
with flammable gases and vapors Class 1 Division 2 Groups ABC and D when installed
in accordance with control drawing 1097/1187 (Figure B-3 on page B-9).

3. The apparatus electronics is only certified for use in ambient temperatures in the range
of -40°C to +80°C. It should not be used outside this range. However, the switch may be
located in the process medium which may be at a higher temperature than the
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electronics but must not be higher than the Temperature Class for the respective process
gas/medium.

Process Temperature Temperature classes
176°F (80°C) T1,T2,T3,T4,T5
239°F (115°C) T1, T2, T3, T4,
302°F (150°C) T1,T2, T3

It is a condition of the Approval that the temperature of the electronics housing is in the
range of -40°F to +176°F (-40°C to +80°C). It must not be used outside this range. It will
be necessary to limit the external ambient temperature if the process temperature is
high. (See Technical Data below.)

Suitably trained personnel shall carry out installation in accordance with the applicable
code of practice.

The user should not repair this equipment.

If the equipment is likely to come into contact with aggressive substances, it is the
responsibility of the user to take suitable precautions that prevent it from being adversely
affected, thus ensuring that the type of protection is not compromised.

Aggressive Substances — e.g. acidic liquids or gases that may attack metals or
solvents that may affect polymeric materials.

Suitable Precautions — e.g. regular checks as part of routine inspections or
establishing from the material’s data sheet that it is resistant to specific chemicals.

If the enclosure is made of an alloy or plastic material, the following precautions must be
observed:
a. The metallic alloy used for the enclosure material may be at the accessible surface of

this equipment; in the event of rare accidents, ignition sources due to impact and
friction sparks could occur.

b. Under certain extreme circumstances, the non-metallic parts incorporated in the
enclosure of the Rosemount 2120 may generate an ignition-capable level of
electrostatic charge. Therefore, when they are used for applications that specifically
require group Il equipment, the Rosemount 2120 shall not be installed in a location
where the external conditions are conducive to the build-up of electrostatic charge on
such surfaces. Additionally, the Rosemount 2120 shall only be cleaned with a damp
cloth.

Technical Data:

I.S. Approval: Class 1 Division 1 Groups ABC and D, Class 1 Zone 0 AEx ia lIC

Non-Incendive Approval: Class 1 Division 2 Groups ABC and D

T5 (Ta = -40°F to +176°F [-40°C to +80°C])

T4 (Ta = -40°F to +239°F [-40°C to +115°C])

T3 (Ta = -40°F to +302°F [-40°C to +150°C])

Ta = the higher of the process or ambient temperature.

Input parameters: Vmax:15V, Imax:32mA, Pi:100mW, Ci:211nF, Li:60uH

Temperature:Process (Tp) -40°C to 150°C

External (Ta) -40°C to +80°C (up to Tp=80°C, reducing linearly to 50°C at Tp=150°C)

Materials: Refer to Part numbering identification chart.
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Figure B-3. CSA Non-Incendive Control Drawing
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European Approvals

ATEX Flame Proof Approvals

E1 Certificate: Sira 05ATEX1129
Flame Proof:
ATEX Marking @ 111/2GD
EEx d IIC T6 (Tamb -40°C to +75°C)

Instructions specific to hazardous area installations
(Reference European ATEX Directive 94/9/EC, Annex I, 1.0.6.)

The following instructions apply to the 2120 covered by certificate number
Sira 05ATEX1129:

1. The equipment may be used with flammable gases and vapors with apparatus groups
lIA, IIB & IIC and with temperature classes T1, T2, T3, T4, T5 & T6.

2. The equipment is certified for use in ambient temperatures of -40°C to +80°C and with a
maximum process temperature of 150°C.

3. The equipment has not been assessed as a safety related device (as referred to by
Directive 94/9/EC Annex I, clause 1.5).

4. Installation of this equipment shall be carried out by suitably trained personnel, in
accordance with the applicable code of practice.

5. Inspection and maintenance of this equipment shall be carried out by suitably trained
personnel, in accordance with the applicable code of practice.

6. The user should not repair this equipment.

7. The certification of this equipment relies upon the following materials used in its
construction:
Body: Aluminum Alloy (ASTM B26 356-T6, LM25 TF, or A360.0), or St. Steel 316C12
Lid: Aluminum Alloy (ASTM B26 356-T6, LM25 TF, or A360.0), or St. Steel 316C12
Switch: Stainless steel 316 Type or Hastelloy C276 UNS N10276 or equivalent
Switch Filling: Perlite
Lid Seal: Silicone
If the equipment is likely to come into contact with aggressive substances, it is the

responsibility of the user to take suitable precautions that prevent it from being adversely
affected, thus ensuring that the type of protection is not compromised.

Aggressive substances:e.g. acidic liquids or gases that may attack metals, or solvents
that may affect polymeric materials

Suitable precautions:e.g. regular checks as part of routine inspections or establishing
from the material’s data sheet that it is resistant to specific chemicals

Note:

The metallic alloy used for the enclosure material may be at the accessible surface of
this equipment; in the event of rare accidents, ignition sources due to impact and friction
sparks could occur. This shall be considered when the 2120 is being installed in
locations that specifically require group Il, category 1G equipment.

8. ltis the responsibility of the user to ensure:
a. That the joint requirements between the switch and the vessel tank are compatible

with the process media.

b. That the joint tightness is correct for the joint material used.
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9. The switch fork is subjected to small vibration stresses as part of its normal function. As
this provides a partition wall, it is recommended that the fork should be inspected every 2
years for signs of defects.

10.1t is the responsibility of the user to ensure that only suitably certified cable entry devices
will be utilized when connecting this equipment.

11. Technical data:
Coding: 111/2G D
EEx d IICT6 (Ta = -40°C to + 75°C)
T4 (Ta =-40°C to +125°C)
T3 (Ta =-40°C to +150°C)
Ta = the higher of the process or ambient temperature.

For electrical details and pressure ratings, refer to Section 2: Installation and
Appendix A: Reference Data.

12.Label and certification plate details.
Typical arrangement shown. Sensor specific details omitted.

W .rosem ount.cop,

ROSEMOUNT 2120

FLAMEPROOF VIBRATING FORK LEVEL SWITCH

SWITCH TYPE ittt MODEL No 21 20#HEHEHERERER
SUPPLY ssaHHs R SERIAL No. ##H##HH}

OUTPUT #HHHHHHHHHH YEAR $HHEHHAHHE

MAX W.P. AT 20° C (bar) ####
()  MAXPROCESS TEMP (°C) #### O

WARNING

DO NOT OPEN WHEN AN EXPLOSIVE
ATMOSPHERE MAY BE PRESENT

Ceere AN REwiehon

ENCL. IP66/67

nosmouur »

Surr,
8Ly TemperaTURE AT

13.Cable selection.

It is the responsibility of the user to ensure that suitably temperature rated cable is used.
The table below is a guide to selection:

T Class Cable Temperature Rating

T6 85°C
T5 100°C
T4 135°C
T3 160°C
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ATEX Intrinsically Safe Approval

11 Certificate: Sira 05ATEX2130X
Intrinsic Safety:
ATEX Marking &) 111 GD
EEx ia [IC T5 (Tymp -40°C to +80°C)

Ui=15V, [i=32 mA, Pi=0.1 W, Ci=12 nF, Li=0.06 mH

NOTE
A NAMUR isolating amplifier must be used for intrinsic safety.

Instructions specific to hazardous area installations

Model numbers covered: 2120XXXCXI1XX
(“X” indicates options in construction, function and materials.)

The following instructions apply to equipment covered by certificate Sira 05ATEX2130X:

1. The 2120 I.S. may be used in a hazardous area with flammable gases and vapors with
apparatus groups lIC, IIB and IIA and with temperature classes T1, T2, T3, T4 and T5.

2. The apparatus electronics is only certified for use in ambient temperatures in the range
of -40°C to +80°C. It should not be used outside this range. However, the switch may be
located in the process medium which may be at a higher temperature than the
electronics but must not be higher than the Temperature Class for the respective process
gas/medium.

Process Temperature Temperature classes
80°C T1,T2, T3, T4, T5
115°C T1, T2, T3, T4,
150°C T1,T2, T3

It is a special condition of the certification that the temperature of the electronics housing
is in the range of -40°C to +80°C. It must not be used outside this range. It will be
necessary to limit the external ambient temperature if the process temperature is high.
(See Technical Data below.)

3. Suitably trained personnel shall carry out installation in accordance with the applicable
code of practice.

4. The user should not repair this equipment.

5. If the equipment is likely to come into contact with aggressive substances, it is the
responsibility of the user to take suitable precautions that prevent it from being adversely
affected, thus ensuring that the type of protection is not compromised.

Aggressive Substances — e.g. acidic liquids or gases that may attack metals or
solvents that may affect polymeric materials.

Suitable Precautions — e.g. regular checks as part of routine inspections or establishing
from the material's data sheet that it is resistant to specific chemicals.

6. If the enclosure is made of an alloy or plastic material, the following precautions must be
observed:

a. The metallic alloy used for the enclosure material may be at the accessible surface of
this equipment; in the event of rare accidents, ignition sources due to impact and
friction sparks could occur. This shall be considered when the 2120 is being installed
in locations that specifically require group Il, category 1G equipment.
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b. Under certain extreme circumstances, the non-metallic parts incorporated in the
enclosure of the 2120 may generate an ignition-capable level of electrostatic charge.
Therefore, when they are used for applications that specifically require group Il,
category 1 equipment, the 2120 shall not be installed in a location where the external
conditions are conducive to the build-up of electrostatic charge on such surfaces.
Additionally, the 2120 shall only be cleaned with a damp cloth.

7. Technical Data:
Coding: 111 G D, EExia lIC T5 (Ta = -40°C to + 80°C)
T4 (Ta =-40°C to + 115°C)
T3 (Ta =-40°C to + 150°C)
Ta = the higher of the process or ambient temperature.
Input parameters: Ui:15V, 1i:32mA, Pi:100mW, Ci:12nF, Li:60uH
Temperature: Process (Tp) -40°C to 150°C
External (Ta) -40°C to +80°C (up to Tp=80°C, reducing linearly to 50°C at Tp=150°C)
Materials: Refer to Part numbering identification chart.
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International Electrotechnical Commission (IEC) Approvals
IECEx Flame Proof Approvals

E7

Certificate: IECEx SIR 06.0051

Flame Proof and Dust:

Zone 0/1

Ex d IIC T6 (Tamb -40°C to +75°C)

Ex tD A21 T85°C (Tamb -40°C to +75°C) IP6X

Instructions specific to hazardous area installations

1.

2.

The equipment may be used with flammable gases and vapors with apparatus groups
lIA, 1IB & IIC and with temperature classes T1, T2, T3, T4, T5 & T6.

The equipment is certified for use in ambient temperatures of -40°C to +80°C and with a
maximum process temperature of 150°C.

Installation of this equipment shall be carried out by suitably trained personnel, in
accordance with the applicable code of practice.

Inspection and maintenance of this equipment shall be carried out by suitably trained
personnel, in accordance with the applicable code of practice.

The user should not repair this equipment.

The certification of this equipment relies upon the following materials used in its
construction:

Body: Aluminum Alloy (ASTM B26 356-T6, LM25 TF, or A360.0), or St. Steel 316C12
Lid: Aluminum Alloy (ASTM B26 356-T6, LM25 TF, or A360.0), or St. Steel 316C12
Switch: Stainless steel 316 Type or Hastelloy C276 UNS N10276 or equivalent
Switch Filling: Perlite

Lid Seal: Silicone

If the equipment is likely to come into contact with aggressive substances, it is the

responsibility of the user to take suitable precautions that prevent it from being adversely
affected, thus ensuring that the type of protection is not compromised.

Aggressive substances:e.g. acidic liquids or gases that may attack metals, or solvents
that may affect polymeric materials

Suitable precautions:e.g. regular checks as part of routine inspections or establishing
from the material’'s data sheet that it is resistant to specific chemicals

Note:

The metallic alloy used for the enclosure material may be at the accessible surface of
this equipment; in the event of rare accidents, ignition sources due to impact and friction
sparks could occur. This shall be considered when the 2120 is being installed in
locations that specifically require zone 0 equipment.

It is the responsibility of the user to ensure:

a. That the joint requirements between the switch and the vessel tank are compatible
with the process media.

b. That the joint tightness is correct for the joint material used.

The switch fork is subjected to small vibration stresses as part of its normal function. As

this provides a partition wall, it is recommended that the fork should be inspected every 2

years for signs of defects.

It is the responsibility of the user to ensure that only suitably certified cable entry devices

will be utilized when connecting this equipment.
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10. Technical data:
Coding: Zone 0/1
Ex d IIC T6 (Ta = -40°C to + 75°C)
Ex d IIC T4 (Ta = -40°C to +125°C)
Ex d IIC T3 (Ta = -40°C to +150°C)
Ex tD A21 T85°C (Tamb -40°C to +75°C) IP6X
Ex tD A21 T135°C (Tamb -40°C to +125°C) IP6X
Ex tD A21 T160°C (Tamb -40°C to +150°C) IP6X
Ta = the higher of the process or ambient temperature.

For electrical details and pressure ratings, refer to Section 2: Installation and
Appendix A: Reference Data.

11. Label and certification plate details.
Typical arrangement shown. Sensor specific details omitted.

Sa.0semount cg o~

ROSEMOUNT 2120

FLAMEPROOF VIBRA TING FORK LEVEL SWIT CH

WARNING

DO NOT OPEN WHEN AN EXPLOSIVE
ATMOSPHERE MAY BE PRESENT
CONDUIT REFER TO
ENTRIES M20 INSTRUCTION
ENCL. IP66/67 MANUAL

. ROSEMOUNT®

3
Suy Made In UK o®
8Ly TempesruRE RTED

Manufactured by Mobrey Ltd, Slough, SL1 4UE
ZONE 0/1 IECEx SIR 06.0051
(O ExdICTEEXIDA2 TBFC (40°C<Tas+75°C) RETF(;ER
Exd IC T4 Ex D A21 T135°C (-40°C S Ta< +125°C)  \ianUAL
Ex d IIC T3 Ex tD A21 T160°C (-40°C < Ta < +150°C)
Model No.

12.Cable selection.

It is the responsibility of the user to ensure that suitably temperature rated cable is used.
The table below is a guide to selection:

T Class Cable Temperature Rating

T6 85°C
T5 100°C
T4 135°C
T3 160°C
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IECEX Intrinsically Safe Approval

17 Certificate: IECEx SIR 06.0070X
Intrinsically Safe and Dust:
Exia lIC T5, Ex iaD 20 T85 (T5p -40°C to +80°C)
Ui=15V, [i=32 mA, Pi=0.1 W, Ci=12 nF, Li=0.06 mH

NOTE

A NAMUR isolating amplifier must be used for intrinsic safety.

Instructions specific to hazardous area installations

1. The 2120 |.S. may be used in a hazardous area with flammable gases and vapors with
apparatus groups lIC, IIB and IIA and with temperature classes T1, T2, T3, T4 and T5.

2. The apparatus electronics is only certified for use in ambient temperatures in the range
of -40°C to +80°C. It should not be used outside this range. However, the switch may be
located in the process medium which may be at a higher temperature than the
electronics but must not be higher than the Temperature Class for the respective process
gas/medium.

Process Temperature Temperature classes
80°C T1,T2, T3, T4, T5
115°C T1, T2, T3, T4,
150°C T1,T2, T3

It is a special condition of the certification that the temperature of the electronics housing
is in the range of -40°C to +80°C. It must not be used outside this range. It will be
necessary to limit the external ambient temperature if the process temperature is high.
(See Technical Data below.)

3. Suitably trained personnel shall carry out installation in accordance with the applicable
code of practice.

4. The user should not repair this equipment.

5. If the equipment is likely to come into contact with aggressive substances, it is the
responsibility of the user to take suitable precautions that prevent it from being adversely
affected, thus ensuring that the type of protection is not compromised.

Aggressive Substances — e.g. acidic liquids or gases that may attack metals or
solvents that may affect polymeric materials.

Suitable Precautions — e.g. regular checks as part of routine inspections or establishing
from the material's data sheet that it is resistant to specific chemicals.

6. If the enclosure is made of an alloy or plastic material, the following precautions must be
observed:

a. The metallic alloy used for the enclosure material may be at the accessible surface of
this equipment; in the event of rare accidents, ignition sources due to impact and
friction sparks could occur. This shall be considered when the 2120 is being installed
in locations that specifically require Zone 0 equipment.

b. Under certain extreme circumstances, the non-metallic parts incorporated in the
enclosure of the 2120 may generate an ignition-capable level of electrostatic charge.
Therefore, when they are used for applications that specifically require group II,
category 1 equipment, the 2120 shall not be installed in a location where the external
conditions are conducive to the build-up of electrostatic charge on such surfaces.
Additionally, the 2120 shall only be cleaned with a damp cloth.
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7. Technical Data:
Coding:
Exia lIC T5, Ex iaD 20 T85 (Ta = -40°C to + 80°C)
Exia lIC T4, Ex iaD 20 T120 (Ta = -40°C to + 115°C)
Exia IIC T3, Ex iaD 20 T155 (Ta = -40°C to + 150°C)
Ta = the higher of the process or ambient temperature.
Input parameters: Ui:15V, 1i:32mA, Pi:100mW, Ci:12nF, Li:60uH
Temperature: Process (Tp) -40°C to 150°C
External (Ta) -40°C to +80°C (up to Tp=80°C, reducing linearly to 50°C at Tp=150°C)
Materials: Refer to Part numbering identification chart.
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National Supervision and Inspection Centre (NEPSI) Approvals

NEPSI Intrinsically Safe Approval

13 Certificates:
GYJ06530 (when manufactured in Slough, UK)
GYJ06531 (when manufactured in Singapore, Singapore)
Intrinsic Safety:
Exia lIC T5 (Tymp -40°C to +60°C)

Ui=15V, [i=32 mA, Pi=0.1 W, Ci=12 nF, Li=0.06 mH
NOTE
A NAMUR isolating amplifier must be used for intrinsic safety.

2120 Series Rosemount 2120 Vibrating Fork Liquid Level Switch (hereinafter Level Switch),
manufactured by Mobrey Limited, has been certified National Supervision and Inspection
Center for Explosion Protection and Safety of Instrumentation (NEPSI).

Level Switch accords with GB 3836.1-2000 and GB 3836.4-2000 standards. Level Switch
has protection type of Ex ia lIC T3~T5, and also consisted of Intrinsic Safety certificate
numbers GYJ06530 (when manufactured in Slough, UK) and GYJ06531 (when
manufactured in Singapore, Singapore).

The user should take note of the following special conditions for safe use:

1. The ambient temperature range is (-40~+60) °C.
2. The temperature class depends on the temperature of process medium as following:

Temperature Maximum temperature of

Class process medium (°C)
T3 150
T4 115
T5 80

3. Safety parameters: Ui=15V, li=32 mA, Pi=0.1 W, Ci=12 nF, Li=0.06 mH

4. The cable entry of Level Switch should be protected to ensure the degree of protection of
the enclosure IP 20(GB4208-1993) at least.

5. The application of Level Switch with non-metallic housing should observe the warning:
“Caution- Risk of electrostatic charge build-up on plastic surfaces. Clean only with
damp cloth”.

6. The terminals of Level Switch should be connected to associated apparatus certified by
NEPSI in accordance with GB 3836.1-2000 and GB 3836.4-2000 to establish intrinsic
safety system, it has to fulfill the following requirements:

Uo<Ui lo<li PosPi Cox=Cc+Ci Lo=Lc+Li

NOTE:

Cc, Lc is the distributed capacitance and inductance of the cables.

Uo, lo, Po is the maximum output parameters of associated apparatus.
Co, Lo is the maximum external parameters of associated apparatus.

7. The cables between Level Switch and associated apparatus should be shielded cables
(the cables must have an insulated shield). The cable core section area should be
greater than 0.5mm?. The shielded has to be grounded reliably. The wiring has to not be
affected by electromagnetic disturbance.
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8. Associated apparatus should be installed in a safe location, and during installation,
operation and maintenance, the regulations of the instruction manual have to be strictly
observed.

9. End users are not permitted to change any components inside.

10.When installation of, use and maintenance of Level Switch, the following standards are
to be observed:
* GB3836.13-1997

"Electrical apparatus for explosive gas atmosphere Part 13: Repair and overhaul for
apparatus used in explosive gas atmosphere".

+ GB3836.15- 2000
"Electrical apparatus for explosive gas atmosphere Part 15: Electrical installations in
hazardous area (other than mines)".

+ GB50257- 1996
"Code for construction and acceptance of electric device for explosive atmospheres
and fire hazard electrical equipment installation engineering”.

11. Label and certification plate details.
Typical arrangement shown. Sensor specific details omitted.

Bititbrai: Exiall CT3~TS
BB rA%AE: GYJ06530
PREER NG -40°C~+60°C
A BHL

U= 15V I = 32mA Pi= 0.1W
C;=12nF L;=0.06mH

NOTE:
Certificate No. is GYJ06530 when manufactured in Slough, UK.

Certificate No. is GYJ06531 when manufactured in Singapore, Singapore.
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