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Operating
Principle

A communicating bypass chamber is connected to the vessel, and as the liquid
level in the tank rises or falls, a float with a built-in magnetic system inside the
chamber rises or falls with it. There is magnetic roller display, a column of magnetic
rollers which are white on one side and red on the other. As the float moves up or
down the bunched field of the permanent magnet mounted in its top section pulls
the rollers through a rotation of 180°, thus changing their color. As the float rises
the rollers are turned from white to red, and as the float falls, they are changed
back to white again. This means that at any given time the amount of liquid in the
tank is constantly represented by a red column.

Process connection —@

l Magnetic switch
(Right mount)

Rollers

Transmitter

Fig.1 Structure

Application

Available for applications in all areas of industry through use of highly corrosion
resistant materials, such as: chemical, petrochemical, natural gas, pharmaceutical
industry, marine exploration, shipbuilding, power plants, machinery manufacturing,
water purification devices, food and beverage etc.

Structure
and
installatio
n

Before installation, move off the bottom flange or thread cover, assembly the float
into the chamber body (be careful about the direction) and tight flange or thread
cover back. Mount the bypass chamber on the tank to be monitored using flange
thread or welded-end provided. Align the magnetic roller display by magnet
provided; level transmitter has been calibrated before leaving factory.

Warning! In the event that liquid in container is pressurized, toxic, flammable and
dangerous, it shall be emptied before the installation and flushed if necessary; and
installation shall not be performed until the inside of the container is cleaned.

Fig. 2 Installation schematic diagram




Technical Measuring range: L (according to actual dimension)/M: 0 ~ 300mm to 20000mm
parameter Max. indicator error: £10mm
Max. output error: +0.50%FS

Electrical Electric wiring can be carried out after installation of magnetic level gauges is
Connection | completed. During wiring, the cover of terminal box is opened at first, and then
introducing the cable into the terminal box via the cable port; the cables are wired
depending on type of transmitter and terminal box.

Note: The cable laying and electrical connection shall be performed by qualified
persons according applicable regulations of equipment. In the event that they are used
in intrinsic safety zones, they must be equipped with safety barrier or IS control circuit.
Warning! The current pulse signal may be failure due to longer cables or the signal
line is laid together with power line, so the shielded cable with grounding at one end
must be used.

Level
Transmitter

Sensor 3BL

-
BRo—| | 11~30V DC

1BK o

Transmitter

4 mA~20mA

Fig. 3 Electrical wiring diagram (common transmitter)

3BL |
Sensor |
R —l o 4 mA~20mA
I +
IBK ol T 11~30v D

|

Transmitter : Isolated Safety Barrier
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |

Hazardous Area | Safe Area
1
Fig. 4 Electrical wiring diagram (IS transmitter)

Sensor

1BL

2BR | 3BK
l‘|>6 ?5 04 ?3
\Y4

A

Transmitter J)Z $ 1

N E—

PROFIBUS-PA OR FOUNDATION FIELDBUS
Fig. 5 Electrical wiring diagram (FIELDBUS)




Safe Area ‘ Hazardous Area
I
\
Fildbus || piaobue| | Net
NIC Barrier ! Port
L4
! Intrinsically Safe Field Device

Fig. 6 Application diagram of isolated barrier (FISCO)

Terminal | Continuous signal 2-wire
1 3 5 1-2 system terminal

Terminal Upper switch signal terminal
3-4 (LED local display)

Terminal | Lower switch signal terminal
_ L 5-6 (LED local display)

Signal
Commissioning

Note: in the event that the transmitters are operating in dangerous zones, they shall
be moved to safe place for commissioning.

1.Commissioning of transmitter for analog signal output

During commissioning, making the float of transmitter operated at 0%, the value
indicated on the test ammeter shall be 4 mA. If the current has error, you can adjust
4mA potentiometer of the transmitter until the value of ammeter is 4mA; and then
make the float operate at 100%, at this time the value indicated on the ammeter shall
be 20mA. If the value has error, you can adjust the 20mA potentiometer of the
transmitter until the value is 20mA. Repeat the above-mentioned steps until the value
indicated on ammeter is correct and no adjustment is made any more.

Sensor

R=700Q
™

24V d.c.

4 n;@ZOmA T

4mA  Potentiometer

20mA Potentiometer

NAransmitter

Fig. 8 Signal commissioning diagram (analog signal output)

2. Commissioning of HART® and Bus protocol digital signal output for transmitter
During commissioning, make the float of transmitter operated at 0% or any startup condition as
necessary, and then the output value of the transmitter on communication device shall be lower limit
value preset at startup condition of the transmitter. If the lower limit value has error, you can adjust
device shall be upper limit value preset on the condition of full range. If the upper limit value has error,
you can adjust with bus program until the upper limit value is reached. Repeat the above-mentioned
steps until the measured lower limit value and upper limit value of the transmitter comesponding to
startup and full range respectively are correct and do not require any adjustment any more.

10



1

Sensor o .
FIELDBUS Communication Device

3B 2BR

12,0, 0,
\Y4

Transmitt J’Z 431
I

PROFIBUS-PA or FOUNDATION FIELDBUS
Fig. 9 Signal commissioning diagram (digital signal output)

Note: for operation of transmitter with HART® communication protocol or other
programmable transmitter, you can read the attached instructions of transmitter or
refer to available website.

Magnetic
switch

Functioning point for on/off signal of switch has been preset before ex-works, and its
position is fixed according to liquid level control point. Wiring can be carried out after
installation of switch; during wiring, the cover of terminal box is opened at first, and
then introducing the cable into the terminal box via the cable port; the cables are
wired according to arrangement diagram of terminals, see Fig. 10.
Note: Magnetic switch is right side mounted of magnetic indicator as default (see Fig. 1),
for MA & MHT, change mount side may cause the NC & NO wire opposite, please test
signal before use, or contact manufacture, or specify the switch position in the order. When
chamber OD is 45mm, the distance of two magnetic switch point should bigger than
60mm, if not, please contact manufacture.
Note: cable routing and electric connection shall be carried out by qualified persons
according applicable regulations of equipment. Before test, move float in the chamber
for a cycle so that the switch status will be reset.
Warning! The current pulse signal may be failure due to longer cables or the signal
line is laid together with power line, so the shielded cable with grounding at one end
must be used.

BU(1)

BK(3) 4—‘

Fig. 10 Wiring indicator of magnetic switch

Circuit
Protection

1. Inductive load AC
O

S1

i
24~230VAC  RC-Modules | LI [

e

ey

Fig. 11 Contact protection circuit diagram (inductive load AC)

2. Inductive load DC
+ o

24~250V DC Shunt Diode /N /

e
Fig. 12 Contact protection circuit diagram (inductive load DC)




3. Capacitive load

S1 Rs
- L1 TI Rs=22 Ohm
C .
24V DC (47 Ohm with 10VA contacts)
SPS Ci=internal capacitance
o0
S1 Rs
o— ——
230V AC T Rs=220 Ohm
Ci=internal capacitance
o— Timer

Fig. 13 Contact protection

2.  Inductive

load DC

Warning!

The magnetic float switch with inductive load or capacitive load may result in the damage to the reed switch and
cause the failure of control circuit and damage to person or property. With inductive load AC,magnetic switches
have to be connected to a RC Network (Fig.11) .With inductive load DC, magnetic switches have to be connected
to a diode protection circuit (Fig.12) . In case of capacitive load, if the length of connecting cable is more than 50m
or PLC with capacitive input line is connected, it is necessary to connect with a resistance of 22Q .In case of
contact capacity is 10VA, magnetic switches have to be connected to a resistance of 47Q (Fig.13), in order to limit
the peak current. When connecting with a timer, a resistor of 220Q shall be connected.

4. Measurement with oscilloscope

1A
S1 ‘
+ O ‘ Without Current Limitation
C Re 4
24V DC | 3 ‘ With Current Limitation
Ru ‘ Not Allowed
o 1 e Allowed
T

3~10
T (KS)
Fig. 14 Contact protection circuit diagram (measurement with oscilloscope)

Warning! Overload of magnetic switch may cause damage to reed switch, and it may cause misoperation of
control circuit, and cause damage to property or hurt person.

Danger! In case of the failure, touching with the housing of the magnetic switch without earthing connection
may hurt person, even cause death. magnetic switches can only be put into operation with low-voltage
protection, or installed with earthing connection.

Information on
Explosion-proof

1.Application of explosion-proof product shall be strictly in accordance with the following:

The explosion-proof product has been inspected by National Supervision and Inspection Center for
Explosion Protection and Safety of Instrumentation (NEPSI) and conforms to relative requirements in
standard GB/T 3836.1-2021, GB/T 3836.2-2021, and its explosion-proof mark is Ex d Il C T3 to T6
Gb

eAmbient temperature: -40°C to +60°C;

eThe principle of “DO NOT OPEN WHILE ENERGIZED” shall be adhered on site;

eOuter diameter of entry cable jacket shall be @8+1mm, be sure that the cable jacket is clamped
tightly.

eMake absolutely sure that housing of the product shall be ground reliably during using the product;
eThe relationship between temperature group and max. temperature of the medium to be measured
is as following:

Temperature group T3 T4 TS T6

Max. temperature of the medium
to be measured (‘C)

190 130 95 80

12



Information on
Explosion-proof

eDangerous corrosive gas to aluminum alloy shall not exist on the installation site;

eRepairing shall be carried out on safe site; repairing can be carried out only after making sure there
is no inflammable gas exists on site.

elInstallation, use, maintenance and inspection shall be carried out according to stipulations in Product instructions,
GB/T 3836.15-2017- Electrical apparatus for explosive gas atmospheres Part 15: Electrical installations in
hazardous areas(other than mines), GB50257-1996-Code for construction and acceptance of electric device for
explosion atmospheres and fire hazard electrical equipment installation engineering, GB/T 3836.13-2021-
Electrical apparatus for explosive gas atmospheres Part 13: Repair and overhaul for apparatus used in explosive
gas atmospheres and GB/T 3836.16-2017- Electrical apparatus for explosive gas atmospheres Part 16:
Inspection and maintenance of electrical installation (other than mines).

ePlastic material shall not be used for housing, connection of sensor and float.

2. Application of IS product shall be strictly in accordance with the following:

The IS product has been inspected by National Supervision and Inspection Center for Explosion
Protection and Safety of Instrumentation (NEPSI) and conforms to relative requirements in standard
GB/T 3836.1-2021, GB/T 3836.4-2021, and its explosion-proof mark is Ex ia IIC T3 to T6. The
product and safety barrier will comprise the IS explosion protection system.

@ Ambient temperature: -40°C to +60°C;

@ The relationship between temperature group and max. temperature of the medium to be
measured is as following:

Temperature group Tl T2 T3 T4 TS T6
Max. temperature of the medium
tobe measured (C) 440 290 190 130 95 80

@ IS parameters of magnetic switch are: Ui=30V,li=120mA,Pi=1.2W,Ci=0uF, Li=0OmH; IS parameters of Level
Transmitter are: Ui=30V,li=120mA,Pi=1.2W,Ci=0uF, Li=0mH;

@ Dangerous corrosive gas to housing of product shall not exist at the installation site;

@ The connection cable between the product and safety barrier is IS cable (must have insulated
shield), cross-sectional area of each core shall be more than 0.5 mm? and its earthing will earth at
safe site. Routing of cable shall be prevented from electromagnetic interference as far as possible;

@ No customer is allowed to change parts of the product. In case of any failure during the operation
of the product, the customer shall work together with manufacturer to solve the product and eliminate
the damage to product.

Installation, use, maintenance and inspection shall be carried out according to stipulations in Product
instructions, GB/T 3836.13-2021- Electrical apparatus for explosive gas atmospheres Part 13: Repair
and overhaul for apparatus used in explosive gas atmospheres, GB/T 3836.15-2017- Electrical
apparatus for explosive gas atmospheres Part 15: Electrical installations in hazardous areas(other
than mines), GB/T 3836.16-2017- Electrical apparatus for explosive gas atmospheres Part 16:
Inspection and maintenance of electrical installation (other than mines) and GB50257-1996-Code for
construction and acceptance of electric device for explosion atmospheres and fire hazard electrical
equipment installation engineering.

Ingressive
protection

In order to meet the ingress protection, select the appropriate cable according to the wire diameter
and explosion-proof grade of the cable gland. After wiring, tighten the cable gland with an open
wrench. The sealing parts of junction box cover shall be placed in a flat way, and junction box cover
shall be tightened with tools in uniform strength. The redundant electrical interface shall be sealed
with a screw plug and tightened.

Application

1. If there is any foreign substance such as scrap or iron powder inside the container when the
magnetic level gauges are operating, the channel for movement of float may be clogged, then the use
of the magnetic level gauges will be influenced;

2. When the magnetic level gauges operates, the allowable pressure limit of the magnetic level
gauges is stipulated in technical specification; if the pressure is above the specified limit, the
magnetic level gauges may be damaged;

3. The change of liquid level in container shall be stable when the magnetic level gauges operates, if
sudden change happens, the output of magnetic level gauges may be abnormal, at this time, the signal
can get right immediately after the level has settled down again.

4. The surrounding environment shall have no obvious magnetic field when the magnetic level gauges
operates, so as to avoid affecting the magnetic filed of the switch.

5. The power supply shall be stable when operation of magnetic level gauges, and electric shield
shall be taken into consideration for signal transmission.

6. It is the prerequisite of normal operation of the magnetic level gauges that the installation is firm
and wiring is reliable.

7. Install float into the chamber before operating of the level gauge, and put the

heavier side upwards.

8. Before operating of the level gauge, open upper connection valve which in 2
gaseous phase slowly, then open lower connection valve which in liquid phase
slowly.

9. For heating jacket type level gauge, the vapor shall enter slowly at
beginning, after the temperature in jacket stable, turn on the entry completely,
otherwise the chamber may damage because of steam water hammer.

10. For low temperature insulate level gauge, the only allowable hoisting
position is process connection tube, see the figure. Any other position is
forbidden to hoisting strictly, otherwise the protect case or inner insulate, valve
would be damaged. The center of the level gauge shall be maintained as
vertical as possible. Avoid any impact or bump during the hoisting to prevent @C
protect case of level gauge damaged. ¢

Top

Allow to
hoisting

ote:

@ Strong vibration at the time of operation of magnetic level gauges shall be Bottom
avoided;

@ The magnetic level gauges must not be operated at and nearby strong magnetic
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@ The protective measures shall be also taken for electric system of magnetic level gauges against
rain and sunshine.

Maintenance

1. In general, no special maintenance is necessary for magnetic level gauges when operation. In the
event that fluidity and cleanliness of working medium is not good, regular cleaning shall be carried out
for magnetic level gauges;

2. In the case of lengthy stoppages of the magnetic level gauges after running, be sure to clean the
working medium on the surface of the magnetic level gauges;

3. If the magnetic level gauges is shut down for a longer period of time, the float has to be separated properly
from the magnetic switch, in order to prevent electric attraction of magnetism of float and cause long-term static
working of magnetic switch and affect its performance.

4. Low density level gauge designed to renewable inner parts for the convenience of maintenance.
(fig.15).

Troubleshoot-
ing

1. If the magnetic level gauges cannot operate normally, the check shall be carried out according to
the following steps:
@ Check seals at the connect of magnetic level gauges; Low-temperature coating products shall be
guided by special tools, and the guiding tools and placement are shown in (fig.16).
@ Check float of magnetic level gauges for damage or spalling;
@ Check connection of signal transmission of magnetic level gauges for breaking and damage;
2. Check wearing parts of magnetic level gauges: (including: float, reed switch)
@ If the liquid level changes at the rating point in tank while output of magnetic switch has no
response, check float for damage; if the float is in a good condition, then make the simulated liquid
level of float move upwards and downwards manually, at this time, observe whether the output signal
has change, if no, it means the reed sensor of the magnetic switch has been damaged;
@® When the liquid in container varies and move smoothly, and position with output of magnetic
switch is not in the preset point, check the retainer on switch sensor for loosens or falls off, if has,
make it reset and then the magnetic switch operate again.
3. If the transmitter cannot operate normally, the check shall be carried out according to the following
steps:
@ Check float for damage or spalling;
@ Check connection of signal transmission of transmitter for breaking and damage;
@ Check wearing parts of transmitter for damage (including: float, reed resistance induction circuit,
transmitter module).
@ If the tank contains liquid while the output signal of the transmitter is the initial value all the time,
check the float for damage; if the float is in good condition, move the float manually for simulation of
the level upwards and downwards, and observe the output, if the output has no change, then check
whether output resistance value changes in the leads of sensor of the transmitter, if it has change,
then it means the transmitter has been damaged or the connection between the sensor and
transmitter is incorrect; if not, then it means the sensor has been damaged or wiring inside the sensor
is incorrect;
Note: if the magnetic level gauges cannot operate normallv after above-mentioned inspection and repairing,
please contact manufacturer.

Float channel

Fig. 15 Structure Fig. 16 Cryogenic bag to cover the products
for the guide tool

Warranty

Under the prerequisite that users operate the product according to stipulations in relative documents,
within the guarantee period of 12 months from shipping date, if the products cannot operate normally
due to quality issues or be not in accordance with technical conditions stipulated in documents, they
can be repaired or replaced free of charge.

Accessories

Packing list; product instructions; product certificate; additional fittings or accessories to be ordered
by customer.

pecial ; This | is subject to Chinese, English is only for reference.
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