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Applicant: Endress+Hauser GmbH + Co. KG,  
 Hauptstrasse 1, D-79689 Maulburg, Germany 

Electrical Apparatus: Microwave unit Micropilot type series FMR5x-... 

 

Description of equipment 

The microwave units Micropilot, type series FMR5x are used for the contact less, continuous meas-
urement of liquid and solid media in explosion hazardous areas with gas or dust atmosphere. The 
microwave units Micropilot are suitable for use in explosion hazardous areas with gas atmosphere of 
EPLs Ga, Ga/Gb, Ga/Gb/Gc or Gc or for use in explosion hazardous areas with dust atmosphere of 
EPLs Da or Da/Db. 

Short microwave pulses are radiated from the antenna, reflected by the medium surface and picked up 
again by the antenna. The delay time between radiation and receiving is measured and converted into 
a signal to calculate the level. 

The microwave units Micropilot consist of various types of housings, electronic modules with optional 
surge protection adapted to the supply and evaluating circuits, different RF modules with associated 
antennas. The electronic versions provide different power and output signals (voltage values, voltage 
forms, protocols). There are mounting accessories available (e.g. mounting bracket, a mounting de-
vice and collar flanges in various sizes etc.). 

As an option, the microwave units Micropilot may be operated with the Remote Display FHX50 or with 
a surge protector module type OVP10 resp. OVP20 or with the modules TRM10 resp.TRM20 with 
screwed terminals. Herewith, the data in the certificates are to be respected. 

The relationship between the temperature classes and the maximum permissible ambient and process 
temperatures, depending on the used housing variants, I/O modules, RF modules and antennas as 
well as the use of a surge protection and the Remote Display FHX50 for the applied method of protec-
tion for explosion hazardous areas with gas or dust atmosphere is given in the temperature tables of 
the respective safety instructions XA… of the microwave units Micropilot types FMR5x-... . 

 

Type key 

Micropilot FMRxx, type series FMRxx-aabcdeffgghhh*+# 

xx  Probe type 
50, 51,52, 53, 54, 56 oder 57 

aa  Approval code 

 

IA  IECEx Ex ia IIC T6 Ga 

IB  IECEx Ex ia IIC T6 Ga/Gb 

IC  IECEx Ex d [ia] IIC T6 Ga/Gb 2) 

ID  IECEx Ex ic [ia Ga] IIC T6 Ga/Gb/Gc 1) 

IE  IECEx Ex ta IIIC T500 xx°C Da 2) 

IF  IECEx Ex ta IIIC Txx °C Da/Db 2) 

IG  IECEx Ex nA IIC T6 Gc 2) 

IH  IECEx Ex ic IIC T6 Gc 2) 

IL  IECEx Ex nA [ia Ga] IIC T6 Ga/Gb/Gc 1) 

IK  IECEx Ex ia IIIC T500 xx°C Da 

I2  
IECEx Ex ia IIC T6 Ga/Gb ;  
IECEx Ex ia IIIC Txx°C Da/Db 

I3  IECEx Ex d [ia] IIC T6 Ga/Gb ; 
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IECEx Ex ta IIIC Txx°C Da/Db 2 

I4  
IECEx Ex ia IIC T6 Ga/Gb,  
IECEx Ex d [ia] IIC T6 Ga/Gb 2) 

 

b  Power Supply, Output 

A  2-wire; 4-20mA HART 

B  2-wire; 4-20mA HART, switch output 

C  2-wire; 4-20mA HART, 4-20mA 

E  2-wire; FOUNDATION Fieldbus, switch output 

G  2-wire; 4-20mA PROFIBUS PA, switch output 

K  4-wire 90-253VAC, 4-20mA HART 

L  4-wire 10,4-48VDC, 4-20mA HART 

Y  Special version not relevant for safety; e.g. adjustment 

 

c  Display, Operation 

A  W/o LCD, via communication 

C  LCD SD02, push button + data backup function 

E  LCD SD03, touch control + data backup function 

L  Prepared for remote display FHX50 + M12 connection 

M  Prepared for remote display FHX50 + custom connection 

Y  Special version not relevant for safety; e.g. adjustment 

 

d  Housing 

A  GT19 dual compartment, Plastics PBT 

B  GT18 dual compartment, 316L 

C  GT20 dual compartment, Alu coated 

Y  Special version not relevant for safety; e.g. colour, coating, … 

 

e  Electrical Connection (cable glands) 

A  Gland M20, IP66/68 Type 4X/6P Encl. 

B  Thread M20, IP66/68 Type 4X/6P Encl. 

C  Thread G1/2, IP66/68 Type 4X/6P Encl. 

D  Thread NPT1/2, IP66/68 Type 4X/6P Encl. 

I  Plug M12, IP66/68 Type 4X/6P Encl. 

M  Plug 7/8", IP66/68 Type 4X/6P Encl. 

Y  Special version not relevant for safety; e.g. adjustment 

 

ff  Antenna 

  Type specified in form, sizes, materials 

 

gg  Seal 

  
If available for specified type, materials, sizes, ….; any single letter or number or com-
bination 

 

hhh  Process Connection 

  
triple combinations of numbers or characters representing ANSI DIN JIS flange, 
threads, hygienic or other standardized process connections 
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*  Air Purge Connection  

  if available 

 

#  options 

  Options not mandatory (multiple selection possible) 

note  
1) 

ID, IL only in combination with a gastight feed through  
 
 

2) 
marking changes in combination with the display, operation mode: „L“ or „M“  

 

Approval 
code 

Power sup-
ply; output 

Display; 
Operation 

Marking 

IE x L or M IECEx Ex ta [ia] IIIC T500 xx°C Da 

IF x L or M IECEx Ex ta [ia Db] IIIC Txx°C Da/Db 

IG x L or M IECEx Ex nA [ia Ga] IIC T6 Gc 

IH x L or M IECEx Ex ic [ia Ga] IIC T6 Gc 

I3 x L or M 
IECEx Ex d [ia] IIC T6 Ga/Gb,  
IECEx Ex ta [ia Db] IIIC Txx°C Da/Db 

 

Electrical data 

I/O Interface 

Approval 
Code 

Power supply / Output  

(I/O Interface) 

Type of protection Electrical data/maximum values 

 Code Mode (func-
tional) 

Module 
Transmission 
Code (TRC) 

Supply/output  
(terminals 1 and 2) 

Supply/output  
(terminals 3 and 4) 

IA, IB, I2  

A 
4..20mA HART 

(IO210_2) 
21 

Ex ia IIC 

for connection to an intrinsical-
ly safe circuit, with the follow-
ing maximum values:  
Ui = 30 V 
Ii = 300 mA 
Pi = 1 W 
Li = 0 μH 
Ci = 12 nF 

non-existent  

IG Ex nA IIC 
UN = 35 V dc 

2)
 

IN = 4 to 20 mA non-existent 

IH 

Ex ic IIC 

for connection to an intrinsical-
ly safe circuit, with the follow-
ing maximum values:  
Ui = 35 V 
Ii = N/A 
(current controlled circuit) 
Pi = N/A 
Li = 0 μH 
Ci = 12 nF 

non-existent 

I2, IK 

Ex ia IIIC 

for connection to an intrinsical-
ly safe circuit, with the follow-
ing maximum values:  
Ui = 30 V 
Ii = 250 mA 
Pi = 0.6 W (Ta ≤ 85°C)  
Li = 0 μH 
Ci = 12 nF 

non-existent 

 

I4
1)
 

A 
4..20mA HART 

(IO211)  
02 Ex ia IIC 

for connection to an intrinsical-
ly safe circuit, with the follow-
ing maximum values:  

Not used 
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(for application / 
certificates 
which need I/O-
modules with 
galvanic sepa-
ration and use 
of 4...20mA 
HART in 1 
channel mode 
(switch termi-
nals closed) 

Ex ia IIIC 
Ui = 30 V  
Ii = 300 mA 
Pi = 1 W 
Li = 0 μH  
Ci = 5 nF  

ID 

Ex ic [ia Ga] IIC 

Ex ic 

for connection to an intrinsical-
ly safe circuit, with the follow-
ing maximum values:  
Ui = 35 V  
Ii = N/A  
(current controlled circuit)  
Pi = N/A  
Li = 0 μH  
Ci = 5 nF  

Not used 

 

IC, I3, I4
1)
 

A 
4..20mA HART 

(IO212) 
03 

Ex d [ia] IIC 

UN = 35 V DC
2)
 

Um = 250 V  
Inom = 4 ... 20 mA  
Imax = 22 mA  
Pnom = 0,7 W  

Not used 

IE, IF, I3 

Ex ta IIIC 

UN = 35 V DC
2)
  

Um = 250 V  
Inom = 4 ... 20 mA  
Imax = 22 mA  
Pnom = 0,7 W  

Not used 

IG  

Ex nA IIC 

UN = 35 V DC
2)
  

Um = 250 V  
Inom = 4 ... 20 mA  
Imax = 22 mA  
Pnom = 0,7 W  

Not used 

IL 

Ex nA [ia Ga] IIC 

UN = 35 V DC
2)
  

Um = 250 V  
Inom = 4 ... 20 mA  
Imax = 22 mA  
Pnom = 0,7 W  

Not used 

 

IA, IB, IK, 
I2, I4

1)
 

B 
4..20mA 

HART+ switch 
(IO211) 

02 

Ex ia IIC 

Ex ia IIIC 

for connection to an intrinsical-
ly safe circuit, with the follow-
ing maximum values:  
Ui = 30 V  
Ii = 300 mA 
Pi = 1 W  
Li = 0 μH  
Ci = 5 nF  

for connection to an intrinsi-
cally safe circuit, with the 
following maximum values:  
Ui = 30 V  
Ii = 300 mA  
Pi = 0,7W/0,85W/1W

3)
 

Li = 0 μH  
Ci = 3 nF  
Ci = 5,28 nF (to ground)  

ID, IH 

Ex ic [ia Ga] IIC 

Ex ic IIC 

for connection to an intrinsical-
ly safe circuit, with the follow-
ing maximum values:  
Ui = 35 V  
Ii = N/A  
(current controlled circuit)  
Pi = N/A  
Li = 0 μH  
Ci = 5 nF  

for connection to an intrinsi-
cally safe circuit, with the 
following maximum values:  
Ui = 35 V  
Ii = N/A  
(current controlled circuit)  
Pi = 0.7W/0,85W/1W

3)
  

Li = 0 μH  
Ci = 3 nF 
Ci = 5,28 nF (to ground)  

 

IC, I3, I4
1)
 

B 
4..20mA 

HART+ switch 
(IO212) 

03 

Ex d [ia] IIC 

UN = 35 V DC
2)
 

Um = 250 V  
Inom = 4 ... 20 mA  
Imax = 22 mA  
Pnom = 0,7 W  

UN = 35 V DC
2)
  

Um = 250 V  
Pnom = 0,7 W  

IE, IF, I3 

Ex ta IIIC 

UN = 35 V DC
2)
  

Um = 250 V  
Inom = 4 ... 20 mA  
Imax = 22 mA  
Pnom = 0,7 W  

UN = 35 V DC
2)
  

Um = 250 V  
Pnom = 0,7 W  

IG  Ex nA IIC 
UN = 35 V DC

2)
  

Um = 250 V  
UN = 35 V DC

2)
 

Um = 250 V  
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Inom = 4 ... 20 mA  
Imax = 22 mA  
Pnom = 0,7 W  

Pnom = 0,7 W  

IL 

Ex nA [ia Ga] IIC 

UN = 35 V DC
2)
  

Um = 250 V  
Inom = 4 ... 20 mA  
Imax = 22 mA  
Pnom = 0,7 W  

UN = 35 V DC
2)
  

Um = 250 V  
Pnom = 0,7 W  

 

IA, IB, IK, I2 
I4

1)
 

C 

4..20mA 
HART+ 
4..20mA 
(IO214) 

04 

Ex ia IIC 

Ex ia IIIC 

for connection to intrinsically 
safe circuits, with the following 
maximum values:  
Ui = 30 V  
Ii = 300 mA  
Pi = 1 W  
Li = 0 μH  
Ci = 30 nF  

for connection to intrinsical-
ly safe circuits, with the 
following maximum values:  
Ui = 30 V  
Ii = 300 mA  
Pi = 1 W  
Li = 0 μH  
Ci = 30 nF  

ID, IH 

Ex ic [ia Ga] IIC 

Ex ic IIC 

for connection to intrinsically 
safe circuits, with the following 
maximum values: 
 Ui = 30 V  
Ii = N/A  
(current controlled circuit)  
Pi = N/A  
Li = 0 μH  
Ci = 30 nF 

for connection to intrinsical-
ly safe circuits, with the 
following maximum values:  
Ui = 30 V  
Ii = N/A  
(current controlled circuit)  
Pi = N/A  
Li = 0 μH  
Ci = 30 nF  

 

IC, IE, IF, I3, 
I4

1) 
 

C 

4..20mA 
HART+ 
4..20mA 
(IO215) 

05 

Ex d [ia] IIC 

Ex ta IIIC 

UN = 10.4 ... 30 V dc
2)
 

Um = 250 V  
IN = 4 ... 20 mA  
Imax = 22 mA  
PN = 0.7 W  

UN = 10.4 ... 30 V dc
2)
 

Um = 250 V  
IN = 4 ... 20 mA  
Imax = 22 mA  
PN = 0.7 W  

IG 

Ex nA IIC 

UN = 10.4 ... 30 V dc
2)
 

IN = 4 ... 20 mA  
Imax = 22 mA  
PN = 0.7 W  

UN = 10.4 ... 30 V dc
2)
 

IN = 4 ... 20 mA  
Imax = 22 mA  
PN = 0.7 W  

IL 

Ex nA [ia Ga] IIC 

UN = 10.4 ... 30 V dc
2)
 

Um = 250 V  
IN = 4 ... 20 mA  
Imax = 22 mA  
PN = 0.7 W  

UN = 10.4 ... 30 V dc
2) 

Um = 250 V  
IN = 4 ... 20 mA  
Imax = 22 mA  
PN = 0.7 W  

 

IA, IB, IK; 
I2; I4

1)
 

E,G 
Fieldbus +  

switch 
(IO220_2) 

26 

Ex ia IIC 

Ex ia IIIC 

FISCO field device 

or  

for connection to an intrinsical-
ly safe circuit, with the follow-
ing maximum values:  
Ui = 30 V 
Ii = 300 mA 
Pi = 1.2 W 
Li = 10 μH 
Ci = 5 nF 

passive: 
for connection to intrinsical-
ly safe circuits, with the 
following maximum values:  
Ui = 30 V 
Ii = 300 mA 
Pi = 1.0 W 
Li = 0 μH 
Ci = 3 nF  
Ci = 5.28 nF (to ground) 
 
Uo = negligible low 
Io = negligible low 
Po = negligible low 

ID, IH 

Ex ic [ia Ga] IIC 

Ex ic IIC 

FISCO field device 

or  

for connection to an energy 
limited circuit, with the follow-
ing maximum values  
Ui = 32 V  
Ii = N/A  
(current controlled circuit)  
Pi = N/A  
Li = 10 μH  
Ci = 5 nF  

passive:  
for connection to an intrinsi-
cally safe circuit, with the 
following maximum values:  
Ui = 35 V  
Ii = 300 mA  
Pi = 0.7/0.85/1.0 W 
Li = 0 μH  
Ci = 3 nF  
Ci = 5.28 nF (to ground)  
 
Uo = negligible low 
Io = negligible low 
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Po = negligible low 

 

IC, IE, IF; 
I3, I4

1)
 

E,G 
Fieldbus +  

switch 
(IO221_2) 

27 

Ex d [ia] IIC 

Ex ta IIIC 

UN = 9..32 V dc
2)
 

Um = 250 Vac  
PN ≤ 880 mW  
Fieldbus  

UN = 10.4..35 V dc
2)
 

Um = 250 Vac  
PN = 0.7/0.85/1.0 W

3)
  

IG  
Ex nA IIC 

UN = 9..32 V dc 
2)
  

Um = 250 Vac  
PN ≤ 880 mW  

UN = 10.4 ... 35 V dc
2)
  

Um = 250 Vac  
PN ≤ 0.7/ 0.85/ 1.0 W

3)
  

IL  

Ex nA [ia Ga] IIC 

U = 9..32 V dc
2)
  

Um = 250 Vac  
PN ≤ 880 mW  
Fieldbus  

UN = 10.4..35 V dc
2)
  

Um = 250 Vac  
PN = 0.7/0.85/1.0 W

3)
  

 

IC, IE, IF, 
IG, IL, I3 

L 
4-wire DC + 

4..20mA HART 
(IO410) 

08 

Ex d [ia] IIC 

Ex ta IIIC 

Ex nA IIC 

Ex nA [ia Ga] IIC 

UN = 22 V dc
2)
 

Um = 250 V 
Imax = 22 mA 

UN = 10.4 ... 48 V dc
2)
 

Um = 250 V 
IN = 112 mA 
Imax = 300 mA 
PN = 1328 mW 

 

IC, IE, IF, 
IG, IL, I3 

 K 
4-wire AC + 

4..20mA HART 
(IO411) 

09 

Ex d [ia] IIC 

Ex ta IIIC 

Ex nA IIC 

Ex nA [ia Ga] IIC 

UN = 22 V dc
2)
 

Um = 250 V 
Imax = 22 mA 

UN = 90 ...253 V ac
2)
 

50/60 Hz; 
Um = 250 V 
IN = 25 mA 
Imax = 160 mA 
PN = 1540 mW 

Note:  1) Multiple marking; type of protection selected for first installation must be indicated and shall not 
     be changed  
 2) Specifies maximum value, which includes 10% tolerance in mains voltage 
 3) Different Pi values are applicable resulting in different maximum surface temperatures, refer to  
     thermal data. 

 
The power supply and signal output circuits of the I/O interfaces (Power supply / Output) with the order 
code B, C, E, G, K, L and A combined with I/O module TRC02 and TRC03 are safely galvanically iso-
lated up to a peak voltage of 375 V from the intrinsically safe interface circuits and the other circuits 
and are separated up to a voltage of 500 VAC from ground potential. 
 
The power supply and signal output circuit of the I/O interface (Power supply/Output) with the order 
code A combined with TRC21 is electrically connected to the intrinsically safe interface circuit and 
isolated from ground potential up to a voltage of 500 VAC. 
 
Service Interface (CDI) of the Main boards Type MB 10 [TRC11] or Type MB20 [TRC12] 
The type of protection of the service interface, which is intended for connection to the Endress + 
Hauser service interface FXA291 or any other interface is dependent on the "Approval Code" of the 
level gauges Micropilot type series FMR5x-... 
If the interface is used in type of protection Intrinsic Safety Ex ia IIC/IIIC, the following maximum val-
ues are valid: 
 Uo = 7.3 V 
 Io = 100 mA 
 Po = 160 mW 
 Ci = 0 nF 
 Li = 0 mH 
 The permissible external inductance and capacitance values are listed in the table below: 

Lo 
(mH) 

5,00 2,00 1,00 0,50 0,20 0,10 0,05 0,02 0,01 0,005 0,002 0,001 

Co 
(μF) 

0,73 1,20 1,60 2,00 2,60 3,20 4,00 5,50 7,30 10,00 12,70 12,70 
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or  
 
for connection to an intrinsically safe circuit  
maximum value:  
 
 Ui = 7.3 V 
The rules for the interconnection of intrinsically safe circuits shall be observed.  
 
 
If the interface is used in type of protection Intrinsic Safety Ex ic IIC the following maximum values are 
valid: 
 Uo = 7.3 V;  
 Ui = 7.3 V  
The rules for the interconnection of intrinsically safe circuits shall be observed.  
 
 
If the interface is used in type of protection for non sparking devices „Ex nA“ or for devices with dust 
explosion protection by enclosure „Ex ta“, the following maximum value is valid:  
 UN = 6.5 V 
 
 
Interface of the display of the Mainboards Type MB 10 [TRC11] or Typ MB20 [TRC12] 
 
The type of protection for the interface of the display depends on the "Approval Code" of the micro-
wave units Micropilot type series FMR5x-... .  
 
If the interface is used in type of protection Intrinsic Safety Ex ia IIC/IIIC, the following maximum val-
ues are valid: 
 Uo = 7.3V 
 Io = 327 mA 
 Po = 800 mW 
 Iopeak = 1.65 A 
 Ui = 7.3 V 
 The rules for the interconnection of intrinsically safe circuits shall be observed. 
 
 
If the interface is used in type of protection Intrinsic Safety Ex ic [ia] IIC, the following maximum values 
are valid:  
 Uo = 7.3V 
 Io = 327 mA 
 Po = 800 mW 
 Iopeak = 1.65 A 
 Ui = 7.3 V 
 The rules for the interconnection of intrinsically safe circuits shall be observed. 
 
If the interface is used in type of protection for devices of dust explosion protection by enclosure „Ex ta 
[ia]“ or in application for non sparking devices „Ex nA [ia] IIC“, the following maximum values are valid: 
 Uo =7.3V 
 Io = 327 mA 
 Po = 800 mW 
 Iopeak = 1.65 A 
 Ui = 7.3 V 
 The rules for the interconnection of intrinsically safe circuits shall be observed. 
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Special conditions for safe use 

1) Electrostatic charging of plastic surfaces of the microwave units Micropilot type series 
FMR5x-… 

a. The microwave units Micropilot type series FMR5x-... in the version with a plastic enclosure 
(enclosure-ordercode GT19) contain plastic surfaces that may be electrostatically charged. 
During operation of the mentioned microwave units Micropilot type series FMR5x-... in explo-
sion hazardous areas with gas or dust atmosphere the risk of electrostatic charging of these 
enclosure parts, caused by friction, cleaning, maintenance and operation in fluid flows, is to be 
considered. They shall not be operated near processes which are strongly charge generating 
(warning label). 

b. The microwave units Micropilot type series FMR50-aabcdeBMgghhh * + # ... in all types of 
housing contain plastic surfaces that may be electrostatically charged. During operation of the 
mentioned level gauges Micropilot in explosion hazardous areas with gas atmosphere the risk 
of electrostatic charging of these enclosure parts, caused by friction and cleaning is to be con-
sidered (warning label). 

c. The microwave units Micropilot type series FMR50/56-aabcB/CeBNgghhh*+#... and 
FMR50/56-aabcB/CeBRgghhh*+#... in the version with a stainless steel enclosure (enclosure-
ordercode GT18) or aluminum enclosure (enclosure-ordercode GT20) include plastic surfaces 
which may be electrostatically charged. They are suitable for operating in potentially explosive 
atmospheres with dust atmosphere or in areas with gas atmosphere group IIA, even in the 
presence of strong charge generating processes, if any conductive parts are connected elec-
trically to the equipotential bonding. 

d. The microwave units Micropilot type series FMR51/54/57-… in the version with a stainless 
steel enclosure (enclosure-ordercode) GT18 or aluminum enclosure (enclosure-ordercode 
GT20) and the flexible sealing contain plastic surfaces that may be electrostatically charged. 
They are suitable to be operated in all explosion hazardous areas with gas atmosphere or dust 
atmosphere, even in the presence of strong charge generating processes, if any conductive 
parts are connected electrically to the equipotential bonding. 
 

e. The microwave units Micropilot type series FMR53-… in the version with a stainless steel en-
closure (enclosure-ordercode GT18) or aluminum enclosure (enclosure-ordercode GT20) and 
non-conductive rod, tube, screw in adapter and cladding and microwave units Micropilot types 
FMR52-... in the version with stainless steel enclosure (enclosure-ordercode GT18) or alumi-
num enclosure (enclosure-ordercode GT20) contain plastic surfaces that may be electrostati-
cally charged. They are suitable to be operated in explosion hazardous areas with dust at-
mosphere, even in the presence of strong charge generating processes, if any conductive 
parts are connected electrically to the equipotential bonding. 
 

f. The microwave units Micropilot type series FMR53-… in all enclosure versions and non-
conductive rod, tube and screw in adapter and cladding contain plastic surfaces that may be 
electrostatically charged. If they are operated in explosion hazardous areas with gas atmos-
phere, the danger of electrostatic charging of these enclosure parts, caused by friction and 
cleaning is to be considered (warning label). 
 

g. The microwave units Micropilot type series FMR54-… in all enclosure versions with enameled 
horn antenna and in the version with planar antenna contain enclosure parts that may be elec-
trostatically charged. During operation of the mentioned microwave units Micropilot type series 
FMR54-… in explosion hazardous areas with gas atmosphere the danger of electrostatic 
charging of these enclosure parts, caused by friction and cleaning is to be considered (warn-
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ing label). 
 

h. The horn antenna coverage includes plastic surfaces that may be electrostatically charged. It 
is suitable to operate in explosion hazardous areas with dust atmosphere or in potentially ex-
plosive areas with gas atmosphere group IIA and IIB as an accessory to the microwave unit 
Micropilot type series FMR5x-..., even in the presence of strong charge-generating processes, 
if all conductive parts of the microwave unit Micropilot types FMR5x-... are connected electri-
cally to the equipotential bonding. 
 

2) Isolated installation 
If the conductive enclosure / antenna parts of the microwave units Micropilot type series FMR5x-... 
in an application as a EPL Ga- or Ga/Gb-equipment cannot be connected to the local equipotential 
bonding (isolated installation), these conductive parts have to be electrostatically connected to the 
equipotential bonding (resistance ≤ 1 MΩ). 

3) Impact and friction sparks 
In the application as EPL Ga-1 equipment the microwave units Micropilot type series FMR5x-… in 
the versions in which the material aluminum is used, shall be installed in such a way that sparking 
as a result of impact or friction between aluminum and steel (with the exception of stainless steel 
if the presence of rust particles can be excluded) is excluded. 
 

4) Over voltage protection 
The surge modules OVP10 (TRC16) or OVP20 (TRC17) to be used as an option meet the re-
quirements of EN 60079-14, section 12.3. In applying these modules the power supply and signal 
output circuits of the I/O interface (Power supply/Output) are considered as isolated from earth , 
although the used 600 VAC gas discharge tubes (connected to the potential equalization) may 
trigger at 420 VAC due to their tolerances. 
For operation of the overvoltage protection modules OVP type OVP10 resp. OVP20 in the enclo-
sures of the microwave units Micropilot type series FMR5x ... the details of the temperature tables 
in the respective safety instructions XA … of the microwave units Micropilot FMR5x-... are to be 
considered.  
 

5) Chemical resistance 
For applications in areas with gas atmosphere requiring equipment of EPL Ga or EPL Ga/Gb all 
parts of the microwave units Micropilot type series FMR5x-... in contact with the media may be 
used only in such media against which the wetted parts are sufficiently resistant. 
 

6) Scavenge junction 
If the microwave units Micropilot type series FMR57-… with scavenge junction are used in explo-
sion hazardous areas with gas atmosphere, requiring EPL Ga/Gb-equipment, the installation shall 
have an enclosure protection on min. IP 67 according to EN 60529 in the closed state. After re-
moving the scavenge junction the opening has to be locked with a suitable plug, so that the de-
gree of protection IP 67 is maintained. 
 

7) Alignment unit 
The microwave units Micropilot type series FMR57-... in the version with alignment unit are to be 
installed in a way that after the alignment of the antenna via the pivot bracket and after the tighten-
ing of the clamping flange or the setting of the clamping ring by the hexagon-nut (torque 65-85 
Nm) an adjustment of the position of the alignment unit is no longer possible and the degree of 
protection IP 67 is fulfilled. 
 

8) Antenna extension 
The microwave units Micropilot type series FMR5x-... in the version with antenna extension are to 
be installed in such a way that contact between the sensor and the tank wall with consideration of 
the built-in parts of the tank and the flow conditions inside the tank can be excluded with sufficient 
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certainty. 
 

9) Microwave units Micropilot type series FMR5x-… with approval code ID und IL 
The microwave units Micropilot type series FMR5x-... with approval code ID and IL are qualified 
for installation in the partition wall, which separates the explosion hazardous areas for equipment 
of EPL Ga and Gc, since by construction measures within the enclosure of the microwave units 
guarantee the necessary separation between the zones. For the process fitting, a degree of pro-
tection of at least IP 67 according to EN/IEC 60529 is to be fulfilled. In the area of the process 
connection outside of the equipment it is to guarantee by suitable measures that the explosion 
hazardous area complies with Zone 2, e.g. by natural ventilation. 
 

10) Remote Display FHX 50 
The regulations for installation in the safety instructions XA01053F-x or XA001055F-x of the Re-
mote Display FHX50 (IECEx DEK12.0046X) and in the safety instructions XA ... to the respective 
microwave units Micropilot type series FMR5x-… are to be considered. 
In applications where a surge protector according to IEC/EN60079-14 section 12.3 is necessary 
for the safe operation of the microwave units Micropilot FMR5x-…, for normal operating a risk as-
sessment with respect to overvoltage influence is necessary using the remote displays FHX50 
with the microwave unit Micropilot type series FMR5x-… . For short-term service and control ac-
tivities it is allowed to operate the remote displays FHX50 with the level transmitters Micropilot 
type series FMR5x-... . 
When operating the Remote Display FHX50 with microwave units Micropilot type series FMR5x-… 
with the plastic enclosure enclosure-ordercode GT19 the temperature tables in the safety instruc-
tion s XA ... of the microwave units Micropilot FMR5x-… types are to be considered. 
 

11) CDI / Interface Service / CDI 
For normal operation of the microwave units Micropilot type series FMR5x-..., in applications 
where a surge protector according to IEC/EN 60079-14 section 12.3 is required, the service inter-
face / CDI interface shall be operated with further apparatus only after a risk assessment has been 
carried out. For short-term service and control activities the operation of additional equipment at 
the service interface / CDI interface is allowed. 
 

12) Module with screw terminals TRM10 or TRM20 
When operating the modules with screw terminals TRM10 or TRM20 in enclosures of the micro-
wave units Micropilot type series FMR5x-... the details of the temperature tables of the respective 
safety instructions XA… of the microwave units Micropilot FMR5x-... are to be considered.  
 

13) Microwave units Micropilot type series FMR5x-I4aabcdeffgghhh*+#… 
When the microwave units Micropilot type series FMR5x-I4aabcdeffgghhh*+#… (marking Ex [ia] 
IIC T6 Ga/Gb and Ex d [ia] IIC T6 Ga/Gb) are put into service for the first time, the user has to se-
lect the mode of the first use on the label (see the relevant safety instructions XA ...). In the appli-
cation Ex d [ia] IIC T6 certified associated accessories (e.g. cable and cable glands and seals) are 
to be used for the enclosure, that meet the requirements of type of protection Flameproof Enclo-
sure "d". 
 

14) Microwave units Micropilot type series FMR5x-… with enclosure enclosure-ordercode B 
(GT18) und C (GT20) 
If the enclosures of the microwave units Micropilot type series FMR5x-… with enclosure-
ordercodes B (GT18) and C (GT20) are used in microwave units Micropilot type series FMR5x-… 
with approval codes IC, IE, IF, IG, IL, IK, I2, I3 and I4 , separately certified accessories, such as 
cable glands and seals are to be used, appropriate for the applied type of protection.  
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Applicant: Endress+Hauser GmbH + Co. KG,  
 Hauptstrasse 1, D-79689 Maulburg, Germany 

Electrical Apparatus: Microwave unit Micropilot type series FMR5x-... 

 

 

Manufacturing locations  

 

1. Endress+Hauser GmbH+Co. KG 
Hauptstraße 1 
79689 Maulburg 
Germany 

2. Endress+Hauser GmbH+Co. KG 
Miramstraße 87 
34123 Kassel 
Germany 

3. Endress+Hauser (Suzhou) 
Automation Instrumentation Co. Ltd. 
China – Singapore 
Industrial Park (SIP) 
Su-Hong-Zhong-Lu, No. 491 
Jiangsu Province, 215021 Suzhou 
P.R. China 

4. Endress+Hauser (India) 
Automation Instrumentation Pvt. Ltd. 
M-192, Waluj MIDC, Aurangabad – 431 136 
Maharashtra State 
India 

5. Endress+Hauser (USA) 
Automation Instrumentation Inc. 
2340 Endress Place 
Greenwood, Indiana 46143 
USA 

6. Endress+Hauser Yamanashi Co. Ltd. 
862-1, Sakaigawa-cho, Fuefuki-shi 
406 0846 Yamanashi 
Japan  

 


