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Levelflex M FMP40 4 to 20 mA HART

Brief Operating Instructions

s 002600 Levelflex M - Brief operating instructions [N
71079005 71079005

/\ Contrast: () +[=]) or [E]+(5)
A

008

@ [E [E] dist/
G meas value
roup
00 002 004 005 006 059 003 008
basic setup —»itank process H empty = full Hupper block. —Hmedium dist./
é properties cond. calibr. calibr. dist property meas value
01 T - partially - standard input E input F 0.1 -2 D, und D, are
safety settings filled - fast (see sketch) (see sketch) displayed
- fully change E flange:
flooded - slow ge: .
change UBl D, H‘n‘[——- reference pointof
- test: no filter 07~ g u ) measurement
SD.
03 032 033 034 D, I E
length [—»| probe probe — determine .| DK
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oC ! (333 = =100: unlocked LN = probe length - setting in 033
system reset 1100: locked UB = upper blocking distance - setting in 059
parameters customer UP = thickness upper medium
parameters) SD = safety distance - setting in 015

LOO-FMP4xIxx-19-00-00-en-004

Note!

These Operating Instructions explain how to install and commission the level transmitter. All
functions that are required for a typical measuring task are taken into account here.

In addition, the Levelflex M provides many other functions for optimizing the measuring point and
converting measured values. These functions are not included in these Operating Instructions.

An overview of all the device functions can be found on — 2 80.

The Operating Instructions BAO0O366F/00/EN "Description of Instrument Functions" provides an
extensive description of all device functions, which can be found on the enclosed CD-ROM.

The Operating Instructions can also be found on our homepage: www.endress.com

Endress+Hauser
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Safety instructions

Levelflex M FMP40 4 to 20 mA HART

1 Safety instructions

1.1 Designated use

The Levelflex M is a compact level transmitter for the continuous measurement of the total level
and the interface level in liquids. Measuring principle: guided level radar /
TDR: Time Domain Reflectometry.

1.2 Installation, commissioning and operation

The Levelflex M is desighed to meet state-of-the-art safety requirements and conforms to applicable
standards and EC regulations. If installed incorrectly or used for applications for which it is not
intended, however, it is possible that application-related dangers may arise, e.g. product overflow
due to incorrect installation or configuration. For this reason, installation, connection to the
electricity supply, commissioning, operation and maintenance of the measuring system must only
be carried out by trained, qualified specialists authorized to perform such work by the facility's
owner-operator. The specialist must have read and understood these Operating Instructions and
must follow the instructions they contain. Modifications and repairs to the device are permissible
only when they are expressly approved in the Operating Instructions.

1.3 Operational safety and process safety

Alternative monitoring measures must be taken to ensure operational safety and process safety
during configuration, testing and maintenance work on the device.

The measuring device meets the general safety requirements according to EN 61010-1 and the
EMC requirements of [EC/EN 61326 in addition to NAMUR Recommendations NE21 and NE43.

Hazardous areas

Measuring systems for use in hazardous environments are accompanied by separate "Ex
documentation", which is an integral part of this Operating Instructions. Strict compliance with the
installation instructions and ratings as stated in this supplementary documentation is mandatory.

m Ensure that all personnel are suitably qualified.
m Observe the specifications in the certificate as well as national and local standards and regulations.

Endress+Hauser
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Safety instructions

Endress+Hauser

1.4 Safety conventions and icons

In order to highlight safety-relevant or alternative operating procedures in the manual, the following
conventions have been used, each indicated by a corresponding symbol in the margin.

Safety instructions

AN\

Warning!
A warning highlights actions or procedures which, if not performed correctly, will lead to personal
injury, a safety hazard or the destruction of the device.

Y

Caution!
Caution highlights actions or procedures which, if not performed correctly, may lead to personal
injury or incorrect functioning of the device.

g

Note!
A note highlights actions or procedures which, if not performed correctly, can have an indirect effect
on operation or trigger an unexpected response on the part of the device.

Explosion protection

Explosion-protected, type-examined equipment
If the device has this symbol embossed on its nameplate, it can be used in a hazardous area or a
non-hazardous area, according to the approval.

Hazardous areas
This symbol is used in the drawings of these Operating Instructions to indicate hazardous areas.
Devices in hazardous areas, or cables for such devices, must have appropriate explosion protection.

X B @

Safe area (non-hazardous area)

This symbol is used in the drawings of these Operating Instructions to indicate non-hazardous areas.
Devices in the non-hazardous area also have to be certified if connecting cables lead into the
hazardous area.

Electrical symbols

Direct voltage
A terminal to which DC voltage is applied or through which direct current flows.

Alternating voltage
A terminal to which alternating voltage (sine-wave) is applied or through which alternating current
flows.

|||—

Ground connection
A grounded terminal which, as far as the operator is concerned, is grounded by means of a grounding
system.

Protective ground connection
A terminal which must be connected to ground prior to making any other connection to the
equipment.

Equipotential connection

A connection that has to be connected to the plant grounding system:

This may be a potential equalization line or a star grounding system depending on national or
company codes of practice.

Temperature resistance of the connection cables
States that the connection cables must be resistant to a temperature of at least 85 °C.

Safety instruction
For safety instructions refer to the manual for the appropriate device version.




Identification

Levelflex M FMP40 4 to 20 mA HART

2 Identification

2.1 Device designation

2.1.1 Nameplate

The following technical data are given on the device nameplate:

Order No Designation according to Directive 94/9/EC
(see Order Information) and designation of protection
4 N\
. @ ENDRESS+HAUSER Mdde in Germany
Serial number W | EVE|FLEX-M D{79689 Maulburg
~Qrder Code: \
Ser.-No- IPG8 / NEMA 6P
LN= PN=
[ Profibus PA
- Q [] Foundation Fieldbus O
Communication []90...253 VAC 3,5VA
variant and - % 10,5...32VDC 1W
16...3 VDC 0,8W
supply voltage !
pply voltag [~ 4. 20mA HART [ 2-wire A—{[ﬂ
TA >70°C - (é ] 4-wire . o
> IYmoairication
c € DIX= Lee sep. label Patents _>m
\_ Dat./jfisp.: D01301-A J

Reference to additional
safety-relevant documentation

LOO-FMP4xxxx-18-00-00-en-001

Information on the nameplate of the Levelflex M FMP40

2.1.2  Ordering structure

This overview does not mark options which are mutually exclusive.

10 Approval:

Non-hazardous area

Non-hazardous area, WHG

ATEX I 1/2G Ex ia IIC T6/IECEx Zone 0/1

ATEX 11 1/2D/IEC Ex td A20/21, Alu blind cover
ATEX II 2G Ex emb (ia) [IC T6/IECEx Zonel
ATEX I 1/3D/IEC Ex td A20/22

ATEX 11 1/2G Ex ia IIC T6, ATEX II 1/3D

ATEX1I 1/2G Ex ia IIC T6, WHG

ATEX 11 1/2G Ex d (ia) IIC T6/ IEC Ex d(ia) IIC T6
ATEX I 1/2G Ex ia IIC T6, ATEX I 1/3D, WHG
ATEX 113G ExnA Il T6

NEPSI Ex emb (ia) IIC T6

NEPSI Ex ia [IC T6

NEPSI Ex d (ia) [IC T6

NEPSI DIP

NEPSI Ex nA 11 T6

FM DIP CLII Div.1 Gr. E-G N.L.

EM IS CLLILII Div.1 Gr. A-G N.I,, zone 0, 1, 2
FM XP CLLILIII Div.1 Gr. A-G, zone 1, 2

CSA General Purpose

CSA DIP CLII Div.1 Gr. G + coal dust, N.I.

CSA IS CLLILII Div.1 Gr. A-D, G + coal dust, N.I., zone 0, 1, 2
CSA XP CLLILIII Div.1 Gr. A-D, G + coal dust, N.I., zone 1, 2
IEC Ex td A20/21, Alu blind cover

IEC Ex td A20/22

TIIS Ex ia IIC T4 (in preparation)

TIIS Ex d (ia) IIC T4

Special version, TSP-No. to be spec.

NCOCAMKZI<OUTZAOZEOOT T OQ®NONA®ON =T >
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Levelflex M FMP40 4 to 20 mA HART Identification
20 Probe:
A | Rope 4mm / 1/6", mainly liquid
B | Rope 6mm / 1/4", solid
H | Rope 6mm / 1/4", PA > steel, solid, T ., = 100°C / 212°F
P | Rod 6mm, liquid
1 | Rod 12mm, liquid
K | Rod 16mm, mainly liquid
L | Coax, liquid
Y | Special version, TSP-No. to be spec.
30 Probe length:
Al mm, rope 4mm, 316
B ... mm, rope 6mm, 316
Cl... inch rope 1/6", 316
DJ... inch, rope 1/4", 316
E ... mm, rope 6mm, PA > steel
F ... inch, rope 1/4", PA > steel
K. mm, rod 16mm, 316L
L .. mm, coax, 316L
M. inch, rod 16mm, 316L
N ... inch, coax, 316L
P ... mm, rod 6mm, 316L
R ... inch, rod 6mm, 316L
S |... mm, rod 16mm, 316L, 500mm divisible
T mm, rod 16mm, 316L, 1000mm divisible
Ul... inch, rod 16mm, 316L, 20in divisible
V.. inch, rod 16mm, 316L, 40in divisible
1. mm rod 12mm, AlloyC22
2 | mm coax, AlloyC22
3| inch, rod 12mm, AlloyC22
4 ... inch, coax, AlloyC22
Y | Special version, TSP-No. to be spec.
40 O-ring Material; Temperature:
2 | Viton; -30...150°C/-22...302°F
3 | EPDM; -40...120°C/-40...248°F
4 | Kalrez; -5...150°C/23...302°F
9 | Special version, TSP-No. to be spec.
50 Process Connection:
ACJ 1-1/2" 150Ibs RF, 316/316L flange ANSI B16.5
ACM 1-1/2" 1501bs, AlloyC22 >316/316L flange ANSI B16.5
AD] 1-1/2" 300Ibs RF, 316/316L flange ANSI B16.5
ADM 1-1/2" 3001bs, AlloyC22 >316/316L flange ANSI B16.5
AEJ 2" 1501bs RF, 316/316L flange ANSI B16.5
AEM 2" 1501bs, AlloyC22 >316/316L flange ANSI B16.5
AF 2" 3001bs RF, 316/316L flange ANSI B16.5
AFM 2" 3001bs, AlloyC22 >316/316L flange ANSI B16.5
ALJ 3" 1501bs RF, 316/316L flange ANSI B16.5
ALM 3" 1501bs, AlloyC22 >316/316L flange ANSI B16.5
AMJ 3" 3001bs RF, 316/316L flange ANSI B16.5
AMM | 3" 3001bs, AlloyC22 >316/316L flange ANSI B16.5
APJ] 4" 1501bs RF, 316/316L flange ANSI B16.5
APM 4" 1501bs, AlloyC22 >316/316L flange ANSI B16.5
AQJ 4" 3001bs RF, 316/316L flange ANSI B16.5
AQM | 4" 300Ibs, AlloyC22 >316/316L flange ANSI B16.5
AW] 6" 1501bs RF, 316/316L flange ANSI B16.5
AWM | 6" 1501bs, AlloyC22 >316/316L flange ANSI B16.5
A3] 8" 1501bs RF, 316/316L flange ANSI B16.5
CH DN40 PN25/40 B1, 316L flange EN1092-1 (DIN2527 C)
CFM DN40 PN25/40, AlloyC22 >316L flange EN1092-1 (DIN2527)
CqJ DN50 PN25/40 B1, 316L flange EN1092-1 (DIN2527 C)
CGM | DN50 PN25/40, AlloyC22 >316L flange EN1092-1 (DIN2527)
CMJ DN80 PN10/16 B1, 316L flange EN1092-1 (DIN2527 C)
CMM | DN80 PN10/16, AlloyC22 >316L flange EN1092-1 (DIN2527)
CSJ DN80 PN25/40 B1, 316L flange EN1092-1 (DIN2527 C)
CSM DNB80 PN25/40, AlloyC22 >316L flange EN1092-1 (DIN2527)
cqJ DN100 PN10/16 B1, 316L flange EN1092-1 (DIN2527 C)
COQM | DN100 PN10/16, AlloyC22 >316L flange EN1092-1 (DIN2527)
CTJ DN100 PN25/40 B1, 316L flange EN1092-1 (DIN2527 C)
Endress+Hauser 7
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Levelflex M FMP40 4 to 20 mA HART

50

60

70

80

90

Process Connection:

DN100 PN25/40, AlloyC22 >316L flange EN1092-1 (DIN2527)
DN150 PN10/16 B1, 316L flange EN1092-1 (DIN2527 C)
DN150 PN10/16, AlloyC22 >316L flange EN1092-1 (DIN2527)
DN200 PN16 B1, 316L flange EN1092-1 (DIN2527 C)

Thread 1SO228 G3/4, 316L

Thread 1SO228 G1-1/2, 316L

Thread 1SO228 G1-1/2, AlloyC22

Thread ANSI NPT3/4, 316L

Thread ANSI NPT1-1/2, 316L

Thread ANSI NPT1-1/2, AlloyC22

10K 40A RF, 316L flange JIS B2220

10K 40A, AlloyC22 >316L flange JIS B2220

10K 50A RF, 316L flange JIS B2220

10K 504, AlloyC22 >316L flange JIS B2220

10K 80A RF, 316L flange JIS B2220

10K 80A, AlloyC22 >316L flange JIS B2220

10K 100A RF, 316L flange JIS B2220

10K 100A, AlloyC22 >316L flange JIS B2220

Special version, TSP-No. to be spec.

CT™M
CWJ
CWM
CXJ]
CRJ
GRJ
GRM
CNJ
GNJ
GNM
KDJ
KDM
KEJ
KEM
KLJ
KLM
KPJ
KPM
YY9

Power Supply; Output:

2-wire; 4-20mA SIL HART

2-wire; PROFIBUS PA

2-wire; FOUNDATION Fieldbus

2-wire; 4-20mA HART, Interface measurement
4-wire 90-250VAC; 4-20mA SIL HART

4-wire 10.5-32VDC; 4-20mA SIL HART
Special version, TSP-No. to be spec.

~ T Q®TOw

Operation:

1

2
3
9

W/o display, via communication

4-line display VU331, Envelope curve display on site
Prepared for FHX40, Remote display (Accessory)
Special version, TSP-No. to be spec.

Type of Probe:

Compact, centering disk d=45mm, 316L, pipe diameter DN50/2"

Compact, centering disk d=75mm, 316L, pipe diameter DN80/3" + DN100/4"
Spacer, center rod d=45mm, 316L, pipe diameter DN50/2", spacer, 400mm

Spacer, center rod d=75mm, 316L,pipe diameter DN80/3" + DN100/4",
spacer,400mm

Remote, cable 3m, top, center d=45mm, centering disk d=45mm, 316L
pipe diameter DN50/2", 316L

G | Remote, cable 3m, top, center d=75mm, centering disk d=75mm, 316L,
pipe diameter DN80/3" + DN100/4", 316L

H | Remote, cable 3m, side, center d=45mm, centering disk d=45mm, 316L,
pipe diameter DN50/2"

[ | Remote, cable 3m, side, center d=75mm, centering disk d=75mm, 316L,
pipe diameter DN80/3" + DN100/4"

Compact, basic version

Spacer, 400mm

Remote, cable 3m, top entry
Remote, cable 3m, side entry
Special version, TSP-No. to be spec.

mo O w

3!

O A W N =

Housing; Cable Entry:

F12 Alu, coated IP68; gland M20

F12 Alu, coated IP68; thread G1/2

F12 Alu, coated IP68; thread NPT1/2

F12 Alu, coated IP68; plug M12

F12 Alu, coated IP68; plug 7/8"

T12 Alu, coated IP68; gland M20 (Ex d > thread M20)
T12 Alu, coated [P68; thread G1/2

T12 Alu, coated IP68; thread NPT1/2

T12 Alu, coated IP68; plug M12

T12 Alu, coated IP68; plug 7/8"

T12 Alu, coated IP68; gland M20 + OVP!)
T12 Alu, coated IP68; thread G1/2 + OVPY
T12 Alu, coated IP68; thread NPT1/2+OVPY
T12 Alu, coated IP68; plug M12 + OVP!)
T12 Alu, coated IP68; plug 7/8" + OVP!)

T O vMZZOR T D ODOO W >
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Levelflex M FMP40 4 to 20 mA HART Identification

90 Housing; Cable Entry:

F23 316L IP68; gland M20

F23 316L IP68; thread G1/2

F23 316L 1P68; thread NPT1/2
F23 316L IP68; plug M12

F23 316L IP68; plug 7/8"

Special version, TSP-No. to be spec.

= B~ WD =

100 Additional Option:
A | Basic version

B | EN10204-3.1 material, wetted parts, (316L wetted parts for rod/coax)
inspection certificate

C | EN10204-3.1 material, pressurized, (316L pressurized for rope version)
inspection certificate

H | 5-point lienearity protocol, see additional spec.

J | 5-point, 3.1, NACE, 5-point linearity protocol, see additional spec.
EN102043.1 material, NACE MR0175 (316L wetted parts),
inspection certificate

N | EN10204-3.1 material, NACE MRO175 (316L wetted parts)
inspection certificate

S | GL/ABS marine certificate
Special version, TSP-No. to be spec.

995 Marking:
1 | Tagging (TAG), see additional spec.
2 | Bus adress, see additional spec.

FMP40- Complete product designation

1) OVP = overvoltage protection

Endress+Hauser 9
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10

2.2 Scope of delivery

Caution!
It is essential to follow the instructions concerning the unpacking, transport and storage of
measuring devices given in the chapter "Incoming acceptance, transport, storage", — 2 12!

The scope of delivery consists:
m Assembled device
m Accessories (— [59)
m Endress+Hauser operating program on the enclosed CD-ROM
m Brief operating instructions KAOO283F/00/A2 (basic setup/troubleshooting), housed in the device
m Brief operating instructions KAO1050F/00/EN for quick commissioning
» Approval documentation: if this is not included in the operating manual
= CD-ROM with further documentation, e.g.

— Technical Information

— Operating Instructions

— Description of Instrument Functions

2.3 Certificates and approvals

CE mark, Declaration of Conformity

The device is designed to meet state-of-the-art safety requirements, has been tested and left the
factory in a condition in which it is safe to operate. The device complies with the applicable
standards and regulations as listed in the EC Declaration of Conformity and thus complies with the
statutory requirements of the EC directives. Endress+Hauser confirms the successful testing of the
device by affixing to it the CE mark.

2.4 Registered trademarks

KALREZ®, VITON®, TEFLON®
Registered trademark of E.I. Du Pont de Nemours & Co., Wilmington, USA

TRI-CLAMP®
Registered trademark of Ladish & Co., Inc., Kenosha, USA

HART®
Registered trademark of the HART Communication Foundation, Austin, USA

PulseMaster®
Registered trademark of Endress+Hauser GmbH+Co. KG, Maulburg, Germany

Endress+Hauser



Levelflex M FMP40 4 to 20 mA HART Installation

3 Installation
3.1 Quick installation guide

Mounting with threaded boss

F12/F23 or T12 housing
1. 1%" AF 60
2. %" AF50 é
Caution!
Use only the
:g threaded boss
Turn housing F12/F23 or T12 housing
To simplify access to the 2
display and the terminal compartment
Allen key
4mm/0.1"
1. When using an aramid fibre seal and a process pressure of 40 bar: 140 Nm
Maximum permissible torque: 450 Nm
2. When using an aramid fibre seal and a process pressure of 40 bar: 25 Nm
Maximum permissible torque: 45 Nm
Endress+Hauser 11
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12

3.2 Incoming acceptance, transport, storage

3.2.1 Incoming acceptance

Check the packaging and the contents for damage.
Check the shipment, make sure nothing is missing and that the scope of supply matches your order.

3.2.2  Transport

Caution!
Follow the safety instructions and transport conditions for devices of more than 18 kg,
Do not lift the measuring device by the probe rod in order to transport it.

3.2.3  Storage

Pack the measuring device so that is protected against impacts for storage and transport.
The original packing material provides the optimum protection for this.
The permissible storage temperature is -40 °C to +80 °C.

Endress+Hauser
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Installation

Endress+Hauser

3.3 Installation conditions

3.3.1 Dimensions

Housing dimensions

max. 110 (4.33) ‘ 65 (2.56) 78 (3.07)
@ ENDHESS«AUSE% ? goa
E [ [To I
o I o Y 8 @
; g ik
i < 3
Q wn
: -
F12 housing @
(Aluminium) ,
85 (3.35)
m (in)
LOO-F12xxxx-06-00-00-en-001
max. 100 (4.33) 94 (3.7) 65 (2.56) 78 (3.07)
—
777777 —_
- 2|
S
0
L 8 g
> ]
<
(- s~
©
—
T12 housing =
(Aluminium) Q
mm (in) 85 (3.35)
L00-T12xxxx-06-00-00-en-001
max. 94 (3.7) 93 (3.66)
-
0 —
-~ 2o}
< S
% S s
&% 2 5
~— w
s v
o
o
F23 housing
(316L)
mm (in) ‘

L00-F23xxxx-06-00-00-en-001
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Installation Levelflex M FMP40 4 to 20 mA HART

Process connection, probe type

F12/T12/ F23 housing
1
_______________________ .
! : “oy, !
: \Slarlantt 2”: : Variant “3” | “4”:
, Separator ! remote electronic
1
: o o top entry
I — o
| 0 ™
=i I
ER =0 e]
o
2
@ .88
= 4x08.5
g | = _ 3
§ : N 2603 1 & Variant “4”:
£, 213 remote electronic
g 2 : 221.9,] side entry
o o o
a3, ] &
5 3 I 8
0! 8 -
23
pa |
1 i
! 076 076 ' 976,
! . | 281
I_ ___________ L e e e e e e e e e e e q-—-———— !
1
1
:
[ttt ittt 1
1 ! 1
1 ! 1
\ I
Threaded connection
Threaded connection G1% (1%BSP) Flar:)%eeDL’;il\?e?léﬂtzoo
G% (% BSP) or 14NPT  sweo d
or %NPT SW 50 260
y [«
0 3 2
g —
reference point of | | [ | %
o measurement ] b
22 M5x0.8 & M10x1 —" N M10x1 ~
=2 E | M40x1 M40x1 Probe rods in Alloy C22
55 l-—--—-—--—--—-—--—-: ———————————————————————— 4 consist of 1 piece
2w Eu | (can not be dismantled)
oo Y DD
N i | T i
—EE ! | 1 .
£ coax probe
I § (§‘ rope probe rod probe coax probe for interface measurement
3 -~ Lo or steam boiler approval”
£ E - ! —
oL :
o o Q w o <
s § T 5
¥ o 3x 08 S 5
rope: = 2
24 mm/0.16" L RS 010 > <]
or =2 Q
26 mm/0.24” =) )
or ®
26 mm/0.24” + 2 mm/0,08” PA coating gi
E 26/0.24” (on % thread) €]
216/0.63” (on 1%%” thread
2 S . or flange) o)
- o internal thread: ; 221,3/0.84" (on %" thread) 242,4
39 e M14 on 4 mm/0.16” rope Li 2942,4/1.67” (on 1%%” thread o
— M20 on 6 mm/0.24” rope or flange)
1T
| «222/0.87" (on 4 mm/0.16" rope) 245 | 875
230/1.18” (on 6 mm/0.24” rope)
245 Option 80, feature “B, D, F, H*
@75 Option 80, feature “C, E, G, I

LOO-FMP4xIxx-06-00-00-en-00'

1) see SD0O0288F/00/EN "Steam boiler approval".
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34 General information on interface measurement

The Levelflex M with the "interface" electronics version is the ideal solution for measuring
interfaces. The device measures variable interfaces and variable total levels simultaneously.

gl ;% - £

T overall

level \

Dc,

”””””””””” i D ——

— interface ~

L0O-FMP4xIxx-15-00-00-en-001

In addition, the following general conditions must be observed for interface measurement:

m The DC of the upper medium must be known and constant. The DC can be determined with the
aid of the DC manual CPO0019F/00/EN. In addition, it is also possible to calculate the DC
automatically in FieldCare if the interface thickness is available and known, — [ 40.

m The DC of the upper medium may not be greater than 10.

m The DC difference between the upper medium and lower medium must be >10.

m The interface must have a minimum thickness of 60 mm.

= Emulsion layers in the vicinity of the interface can severely dampen the signal. However,
emulsion layers up to 50 mm are permitted.

m The measuring range for interface measurement is limited to 10 m. Larger measuring range
available on request.

15
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3.4.1 Electronics

The process variables are output using the dynamic variables of the HART protocol. The process
variables can be flexibly assigned to the dynamic variables (primary, secondary, tertiary, quaternary

value).

Dynamic variables of the
HART protocol

Possible process variable assignment

Comment

Primary value (PV)

m Interface (default)
m Total level
m Thickness of the upper medium (upper phase)

The "primary value" is permanently
assigned to the 4 to 20 mA current
output

Secondary value (SV)

= Total level (default)

m Interface
m Thickness of the upper medium (upper phase)

Tertiary value (TV) » Thickness of the upper medium -
(upper phase) (default)

m [nterface

m Total level

= Amplitude of the total level signal

Quaternary (4") value (QV) | Amplitude of the interface level signal No variable assignment

3.4.2  Using the HART loop converter HMX50

The dynamic variables of the HART protocol can be converted into individual 4 to 20 mA sections
using the HART loop converter HMX50. The variables are assigned to the current output and the
measuring ranges to the individual parameters in the HMX50.

HART
Power T Relay 1 | 9
+1 *I_ 1
ro ] A s
-3 +_ 1
! Relay 2 :16
4+—
[
5 : Z 17
- Current output 1 1
. . ﬁ
/I3
1
1
——=k 9

Current output 2 1

!

!

1

!

I

!

E

i

: 1 Sﬁ
I 1

Il 1

, Power / " 14
!

I

i

i

i

supply

1
15
Current output 3 |
/ puts)

Commubox
FXA195

24V DC

L0OO-FMP40xIx-04-00-00-en-004

Connection diagram for HART loop converter HMX50
Example: passive 2-wire device and current outputs connected as power source

The HART loop converter HMX50 can be acquired using the order number 71063562.
Additional documentation: TI00429F/00/EN and BAO0371F/00/EN.
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3.5 Special information on interface measurement

Installation in horizontal cylindrical, upright and underground tanks

m Use coax probes or rod probes in the bypass/stilling well. A segmented probe is available as a
special version for longer measuring ranges.

m Any distance from the wall is possible for coax probes or rod probes in the stilling well. In the case
of rod probes, it must be ensured that the probe does not come into contact with the wall.

VAATe

Ty
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L
0”;‘

TR
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555

Lot
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e
R

ST,

v
s

T
A

___‘
S04

&
o
i

I’;v,w‘uv‘

Installation in stilling well or bypass

= A rod probe can be used for pipe diameters
bigger than 40 mm.

= Rod probe installation can take place up to a
diameter size of 100 mm. In the event of
larger diameters, a coax probe is
recommended.

m Welded joints that protrude up to approx.
5 mm inwards do not affect the measurement.

m The pipe may not exhibit any steps in
diameter.

m [f a rod probe is used, the probe length must
be 100 mm longer than the lower disposal.

m In the case of rod probes, it must be ensured
that the probe does not come into contact
with the wall. If necessary, use a centering
disk at the end of the probe.

2y Notel

A plastic centering disk has to be used for
interface measurement ("Centering disks",
— B061).

% Note!

Rope and rod probes can only be freely installed in the tank under certain circumstances - please
contact your Endress+Hauser office.

\_min. 100

L00-FMP4xIxx-17-00-00-xx-003
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3.6 Installation instructions

3.6.1 Mounting kit

For the mounting, you will require the following tool:
m The tool for flange mounting
m For the mounting of threaded connection:
60 mm Open-end spanner for 12", 50 mm Open-end spanner for %"
m 4 mm (0.1") Allen wrench for turning the housing

3.6.2  Shortening probes

Note!
When shortening the probe: Enter the new length of probe into the Quick Setup which can be found
in the electronics housing under the display module.

LOO-FMP4xxxx- 16-00-00-xx-004

Rod probes

It is necessary to shorten a rod probe if the distance to the tank floor or outlet cone is less than
50 mm. The rods of a rod probe are shortened by sawing or separating at the bottom end.

Coax probes

[t is necessary to shorten a coax probe if the distance to the tank floor or outlet cone is less than
10 mm. Coax probes can be shortened a maximum of 80 mm from the end. They have centering
units inside which fix the rod centrally in the pipe. The centerings are held on the rod by flanges.
Shortening is possible up to approx. 10 mm below the centering.

Endress+Hauser
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3.6.3 Installation

Type of probe installation

Probes are mounted to the process connection with threaded connections or flanges and are usually
also secured with these.

Screw down

m Screw the Levelflex into the sleeve or secure
at the counterflange.

= Maximum permissible torque:
— G3/4" : 45 Nm
- G1-1/2": 450 Nm
When using an aramid fibre seal and a process
pressure of 40 bar: Hohten with th
- g?/f;znzs 11\4111(1)1 Nm r:gxazr(])r\:valll nuteonly

L0O0-FMP4xxxx-17-00-00-en-057

Screw in Levelflex

housing allignable

Standard installation

Using a coax probe offers great advantages when the viscosity of the product is < 500 ¢St and it is
certain that the product does not cause buildup:

m [nternals in the tank and nozzle dimensions do not have any impact on the measurement.

m Higher lateral load-bearing capacity than rod probes.

m [n the event of high viscosity levels, a rod probe for pipe diameters > 40 mm is recommended.

Measurement in corrosive liquids

To measure in corrosive liquids, use Levelflex M FMP41C.

3.6.4  Supporting probes against warping

For GL/ABS approval:
Rod probes & 16 mm < 1 m permissible, rod probes & 6 mm not permissible.
A support is required for coax probes > 1 m (see drawing).

Coax probes:

— N

__

LO0-FMP4xIxx-17-00-00-xx-004
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3.6.5 Replacing a displacement system in an existing displacer
chamber

The Levelflex M is a perfect replacement for a conventional displacer system in an existing displacer
chamber. In addition to the DIN and ANSI flanges, which are available as standard,
Endress+Hauser also offers flanges that suit Fischer and Masoneilan displacer chamber (special
product) for this purpose. Thanks to menu-guided local operation, commissioning the Levelflex M
only takes a few minutes. Replacement is also possible when partially filled, and wet calibration is
not required.

Your benefits:

» No moving parts, thus zero-maintenance operation.

m Not sensitive to process influences such as temperature, density, turbulence and vibrations.

m The rod probes can be shortened or replaced easily. In this way, the probe can be easily adjusted
on site.

LOO-FMP4x1xx-17-00-00-en-002

Planning instructions:

m [n normal cases, use a rod probe. When installing into a metal displacement housing up to
150 mm (100 mm for interface), you have all the advantages of a coax probe.

m [t must be ensured that the probe does not come into contact with the side wall. Where necessary,
use a centering disk at the lower end of the probe ("Type of Probe:", - B 6).

m A centering disk must be adapted as accurately as possible to the internal diameter of the displacer
chamber to also ensure perfect operation in the area of the probe end.

Additional information on interface measurement

m The pipe may not exhibit any steps in diameter. Use the coax probe where necessary.

m In the case of rod probes, it must be ensured that the probe does not come into contact with the
wall. If necessary, use a centering disk at the end of the probe.

Note!
A plastic centering disk has to be used for interface measurement ("Centering disks", — B 61).

Endress+Hauser
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3.6.6 Installing with heat insulation

m [f process temperatures are high, FMP40 must be included in normal tank insulation to prevent
the electronics heating up as a result of thermal radiation or convection.
m The insulation may not go beyond the points labeled "MAX" in the drawings.

Process connection with Process connection with flange
G¥%, G1'2, %NPT or 12NPT adapter DN40 to DN200
Q tank insulation
MAX N MAX

g
tank insulation

| [

max. 150° C (302° F) max. 150° C (302° F)

LO0-FMP40xxx-17-00-00-en-003 LOO-FMP40xxx-17-00-00-en-002
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3.6.7 Notes on special mounting situations

Installation at an angle

m For mechanical reasons, rod probes should be
installed as vertically as possible.

m With inclined installations the probe length
has to be adjusted in dependence to the
instalation angle.

—Upto1lm=30°
—-Upto2m=10°
-Uptodm=5°

/

/
mounting angle

LOO-FMP4xIxx-17-00-00-en-048

Separable probes

If there is little mounting space (distance to the
ceiling), it is advisable to use separable rod
probes (J16 mm).

® max. probe length 10 m (394 in)

® max. sideways capacity 20 Nm Q
m probes are separable several times with the /
lengths:
— 500 mm (19.68 in)

~ 1000 mm (39.37 in)

m torque: 15 Nm

Centering of probe end

If the centering disk is mounted at the end of the
probe, it enables a reliable measuring.

See "Ordering structure", - B 6.

Centering disk for rod probes:
m d = 45 mm (DN50 (2"))
m d =75 mm (DN8O (3") + DN100 (4")

Tightening torque
15 Nm + 5 Nm

LOO-FMP4xxxx-17-00-00-en-068

Endress+Hauser



Levelflex M FMP40 4 to 20 mA HART

Installation

Endress+Hauser

3.6.8 Installation with hard-to-reach process connections

For tight spaces or in the event of high temperatures, the electronics housing can be ordered with

a spacer tube or connecting cable (remote electronics).

Installation with a spacer tube

When installing, please observe the installation
instructions (— = 18) and the following points:
m After mounting, the housing can be turned
350° to make it easier to access the display
and the connection compartment.
m The max. measuring range is reduced to
34 m.

0

276

%se
e

e

@ 60,3

400

L00-FMP4xxxx-17-00-00-en-014
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Installation with remote electronics
m Wall and pipe bracket ist contained in the scope of delivery and already mounted.
m When installing, please observe the instructions, —» 5 18.
» Mount housing on a wall or pipe (vertically or horizontally) as shown in the diagram.
65, _ 78
wall ‘
b =
NN =0 |
N [ s 8 3
\ ~
,\,,#,
NH
~NIE .85
- ‘ 3
AN £ 52 2
| o
NN h 0
W,
88
4x08,5
94
65 78 0> 8
N
[ = ]
=
(o'
! & 3 K AT
pipe — 8 2 G;\\ 5
i Note min. 7:\/(
L P : bend radius!
o 38 / ]85 8 1
o éé \ 52 3
k,
276
94
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Note!

The protective hose cannot be disassembled at these points (1).

LOO-FMP4xxxx-17-00-00-en-01

The ambient temperature for the connecting pipe (2) between the probe and the electronics must
not exceed 105 °C. For the remote electronics, temperatures up to 280 °C or 400 °C (depending
on the device version) are admissible at the process connection. The version with remote electronics
consists of the probe, a connecting cable and the housing, If they are ordered as a complete unit they
are assembled when delivered.

Endress+Hauser
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3.6.9  Turning the housing

After mounting, you can turn the housing 350° in order make it easier to access the display and the
connection compartment. Proceed as follows to turn the housing to the required position:

m Undo the fixing screw (1)

m Turn the housing (2) in the required direction

m Tighten the fixing screw (1)

F12/F23 housing T12 housing

allen key
4 mm/0.1”

L00-FMP4xxxx-17-00-00-en-028

3.7 Post-installation check

After the measuring device has been installed, perform the following checks:

m [s the measuring device damaged (visual inspection)?

m Does the device correspond to specifications at the measuring point, including process
temperature and pressure, ambient temperature, measuring range, etc.?

m Are the measuring point number and labeling correct (visual inspection)?

m [s the measuring device adequately protected against rain and direct sunlight (— B 59)?

25
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4 Wiring

4.1 Quick wiring guide

Wiring in F12/F23 housing

@ Before connection please note the following:
e The power supply must be identical to the data on the

Caution! nameplate (1). [T I M
. . X - EVELFLEX-M 055080
e Switch off power supply before connecting up the device. 1 e G
er-No. P68 / NEMA 6P
e Connect Equipotential bonding to transmitter N
ground terminal (7) before connecting up the device. %I;ggﬁ 25 vaG ur o
e Tighten the locking screw (8): o' vfcmw Qe AT
. . TA >70°C Sns‘u il [— L )
It forms the connection between the probe and the housing ce Ox- femmeatonpatents =M1
ground potential. Dl :

When you use the measuring system in hazardous areas, make sure you comply with
national standards and the specifications in the safety instructions (XA's).
Make sure you use the specific cable gland.

A On devices supplied with a certificate, the explosion protection
is designed as follows:

e Housing F12 - Ex ia:
Power supply must be intrinsically safe.

e The electronics and the current output are galvanically
separated from the probe circuit.

Connect up the Levelflex M as follows:

Unscrew housing cover (2).

Remove any display (3) if fitted.

Remove cover plate from terminal compartment (4).

Pull out terminal module slightly using "pulling loop" (only 2-wire).

Insert cable (5) through gland (6).
A standard installation cable is sufficient if only the analogue signal is
used. Use a screened cable when working with a superimposed

communications signal (HART).

A Only ground screening of the line (7) on sensor side.

e Make connection (see pin assignment).

e Re-insert terminal module.

e Tighten cable gland (6). Max. torque 10...12 Nm!
e Tighten screws on cover plate (4).

e |nsert display if fitted.

e Screw on housing cover (2).

(on dust-Ex torque » 40 Nm).
power

o Switch on power supply. alternatively

-~ \———X/—- Commubox FXA195
Field Communicator
375, 475

test sockets for

1[2]3]4] B b

2-wire-version

testing

NG of the signal current
1

Sealed terminal
compartment

L0O-FMP40x1x-04-00-00-en-001
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Wiring in T12 housing

@ Before connection please note the following:

Caution! ° The power supply must be identical to the data on the

@ ENDRESS+HAUSER Made in Germany
nameplate (1 ) . LEVELFLEX-M 75689 Maulburg
Ordor oo
° Switch off power supply before connecting up the devicd. s - P68/ NEMA 6P
. . . . [ Profibus PA
° Connect Equipotential bonding to transmitter O SERFETICETY e}
ground terminal (7) before connecting up the device.. z:IZE 5258 ow q
TR — ] 20
° Tighten the locking screw (8): ToT00 o W
It form the connection between the probe and the (43 Datinsp

housing ground potential.

When you use the measuring system in hazardous areas, make sure you comply with 2
national standards and the specifications in the safety instructions (XA's).
Make sure you use the specific cable gland.

Connect up the Levelflex M as follows:

Before unscrew housing cover (2) at separate connection room’
turn off the power supply!

hd Insert cable (3) through gland (4).
A standard installation cable is sufficient if only the analogue
signal is used. Use a screened cable when working with a
superimposed communications signal (HART).

Only gournd screening of the line (5) on sensor side:

o Make connection (see pin assignment).

o Tighten cable gland (4).
Max. torque 10...12 Nm!

hd Screw on housing cover (2).
(on dust-Ex torque » 40 Nm).

hd Switch on power supply.

F-=]--- ZL -{ Commubox FXA195
Field Communicator
375, 475

. <

i @ i

i test sockets for testing
of the signal current

| (Pyof the sg

i

1

1

1

1

1

1]2]3]4] [ Sann
-

L- L+ I+

2-wire-version

LOO-FMP40xxx-04-00-00-en-002
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4.2 Connecting the measuring unit

Connection compartment

Three housings are available:
® Aluminum housing F12 with additionally sealed connection compartment for:
— Standard
— Exia
— Dust ignition-proof
» Aluminum housing T12 with separate connection compartment for:
— Standard
- Exe
- Exd
— Ex ia (with overvoltage protection)
— Dust ignition-proof
m Stainless steel 316L (1.4435) housing F23 for:
— Standard
— Exia
— Dust ignition-proof

F12 housing

| [ || S
EE@E
234

[ 1

T12 housing F23 housing

U ol

/

sealed terminal
compartment

U

28

LOO-FMR2xxxx-04-00-00-en-019

The device data are given on the nameplate together with important information regarding the
analog output and power supply.
Housing rotation with regard to the wiring, see "Turning the housing", — [ 25.

HART load

Minimum load for HART communication: 250 Q

Ground connection

A good ground connection has to be made to the ground terminal on the outside of the housing in
order to achieve EMC immunity.

Cable gland
Type Clamping area
Standard, Ex ia, IS Plastic M20x1.5 5to0 10 mm
Ex em, Ex nA Metal M20x1.5 710 10.5 mm
Terminals

For wire cross-sections of 0.5 to 2.5 mm?

Endress+Hauser
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Cable entry
Cable gland: M20x1.5 (only cable entry for Ex d)
Cable entry: G'2 or oaNPT
Supply voltage
HART, 2-wire
All the following values are the terminal voltages directly at the device:
Communication Current consumption Terminal voltage
HART 4 mA 16Vto36V
Standard
20 mA 7.5Vto36V
4 mA 16 Vto 30V
Exia
20 mA 75Vt030V
Ex em 4mA 16 V1030V
Exd 20 mA 11Vt030V
Fixed current, adjustable e.g. for solar power Standard 11 mA 10Vt 36V
operation (measured value transmitted via HART) Exia 11 mA 10Vto 30V
Standard 4 mAl 16Vto36V
Fixed current for HART Multidrop mode
Ex ia 4mAl 16Vto30V

1) Startup current 11 mA.

HART residual ripple, 2-wire: U, < 200 mV

Ss —

Current consumption

Communication Output current Current consumption Power consumption
o 1 . min. 60 mW,
HART, 2-wire 3.6 t0 22 mA max. 900 mW

1) For HART-Multidrop: start up current is 11 mA.

Overvoltage protection

If the measuring device is used for level measurement in flammable liquids which requires the use of
overvoltage protection according to EN/IEC 60079-14 or EN/IEC 60060-1 (10 kA, pulse 8/20 ys),

the following applies:

» The measuring device is used with integrated overvoltage protection with 600V gas tube surge
arrester in the T12 housing, refer to "Ordering structure", — 2 6

or

m This protection is achieved by the use of other appropriate measures (external protection devices

e.g. HAW5627).

Endress+Hauser
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4.2.1 HART connection with Endress+Hauser RMA422 / RN221N

HART
Field Communicator
375, 475

°| RMA422

RN221N

FieldCare

Commubox
FXA195

DC power supply
unit

or
PLC

4.2.2 HART connection with other supply units

L00-FMP40xIx-04-00-00-en-005

DC power supply
unit

or

PLC
4t°20mA'\ o [ [
FieldCare
HART
Field Communicator Cgr;zu&ox
375, 475
L00-FMP40x1x-04-00-00-en-006
Endress+Hauser
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4.3 Recommended connection

4.3.1 Potential equalization

Connect the potential equalization to the external ground terminal (1) of the transmitter.

F12/F23 housing T12 housing

L00-FMP41Cxx-17-00-00-en-003

4.3.2  Wiring a shielded cable

@ Caution!

In Ex applications, the device must only be grounded on the sensor side. Further safety instructions
are given in the separate documentation for applications in hazardous areas (— B 77).

4.4 Degree of protection

m With closed housing tested according to:
— [P68, NEMA 6P (24 h at 1.83 m under water)
— P66, NEMA 4X
= With open housing: IP20, NEMA1 (also ingress protection of the display)

4.5 Post-connection check

After wiring the measuring device, perform the following checks:
m [s the terminal assignment correct (— 226, 27)?
m [s the cable gland tight?
m [s the housing cover screwed tight?
m [f power is supplied:
[s the device ready for operation and is the liquid crystal display lit?

Endress+Hauser 31
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5 Operation

5.1 Quick operation guide

W ENDRESS + HAUSER

ot
/*ESCj
2x =) +]
fEscT ﬁEscj
) Sjo
| P
I, R Feturn Lo
< basic setur E ‘taﬂk zhare ‘*:E:P>{Prﬂuuzb FIoEEr, s skl Cpger+imn
" ouE Selectio
D safety setbings woEarh. Filled .« sLandard
Fulle Flooded faszt chande
length adiustment slow chande
testd no Filter
lirgarisslion [:] [:]

exbended caliber.

Selection and configuration in Operation menu:

1.) Change from Measured Value Display to Group Selection by pressing _J

2.) Press —Jor ) to select the required Function Group (e.g.. "basic setup (00)") and confirm by pressing
_£] = First function (e.g. "tank shape (002)") is selected.

Note!
The active selection is marked by a ¢ in front of the menu text.
3.) Activate Edit mode with *J or =,
Selection menus:
a) Select the required Parameter in selected function (e.g. "tank shape (002)") with =) or [*].
b) _¢] confirms selection = v/ appears in front of the selected parameter
c) _£] confirms the edited value = system quits Edit mode
d) )/ =) (= 5 4) interrupts selection =» system quits Edit mode
Typing in numerals and text:
a) Press *Jor =J to edit the first character of the numeral / text (e.g. "empty calibr. (005)")
b) &) positions the cursor at the next character =» continue with (a) until you have completed your input

c) if a€d symbol appears at the cursor, press Elto accept the value entered
- system quits Edit mode
d) *J/ =) (= ) interrupts the input, system quits Edit mode

4) Press £ to select the next function (e.g. "medium property (003)")

5) Press *J/ =) (= =) once =¥ return to previous function (e.g. "tank shape (002)")
Press *J/ =) (= = +)) twice = return to Group selection

6) Press *J/ =) (= J'4) to return to Measured value display

32

LOO-FMP4xIxx-19-00-00-en-002
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5.1.1 General structure of the operating menu

The operating menu is made up of two levels:

» Function groups (00, 01, 03, ..., 0C, OD):
The individual operating options of the device are split up roughly into different function groups.
The function groups that are available include: "Basic Setup", "Safety Settings", "Output",
"Display", etc.

» Functions (001, 002, 003, ..., 0D8, 0D9):
Each function group consists of one or more functions. The functions perform the actual operation
or configuration of the device. Numerical values can be entered here and parameters can be
selected and saved. The functions available for the "Basic Setup" (00) function group include:
"Tank Properties" (002), "Process Cond." (004), "Empty Calibr." (005), etc.

If, for example, the application of the device is to be changed, carry out the following procedure:
1. Select the "Basic Setup" (00) function group.
2. Select the "Tank Properties" (002) function (where the tank level is selected).

5.1.2  Identifying the functions

To simple orientation within the function menus, for each function a position is shown on the
display.

. Function
Function group

LOO-FMRxxxxx-07-00-00-en-005

The first two digits identify the function group:
= Basic Setup 00
m Safety Settings 01
= Length Adjustment 02

The third digit numbers the individual functions within the function group:
= Basic Setup 00 - m Tank Properties 002
= Process Properties 004

In the following section, the position is always indicated in brackets (e.g. "Tank Properties" (002))
after the function described.
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5.2 Display and operating elements

5.2.1 Liquid crystal display (LCD)

Four lines with 20 characters each. Display contrast adjustable through key combination.

LCD
(liquid crystal display)

ENDRESS + HAUSER

VKA

3 keys

snap-fit

LOO-FMP4xlxx-07-00-00-en-001

The VU331 LCD display can be removed to ease operation by simply pressing the snap-fit
(see graphic above). It is connected to the device by means of a 500 mm cable.

5.2.2 Display

Primary measuring value Position indicator

W ENDRESS + HAUSER

Description

5 4
4 |

Secondary measuring value Unit Symbol

Function groups -> Functions

[

ﬁ JW | e}
I Escj
e —[FGoo[=-J [+}{Fo00[Fo01[F002]F003[F004] ...
FGO1 —Lf‘ i LDj o
FGo2| — e B ) [+
FGO3

FGO4 -

[
g

*
Help text

= |Foos e
Envelope
FGo7 curve

L00-FMP4x1xx-07-00-00-en-002
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5.2.3  Display symbols

The following table describes the symbols that appear on the liquid crystal display:

Symbol Meaning

ALARM_SYMBOL
E This alarm symbol appears when the device is in an alarm condition.
If the symbol flashes, this indicates a warning.

LOCK_SYMBOL
This lock symbol appears when the device is locked, i.e. if no input is possible.

COM_SYMBOL
This communication symbol appears when data transmission via e.g. HART, PROFIBUS PA or
FOUNDATION Fieldbus is in progress.

5.2.4  Key assignment

The operating elements are located inside the housing and are accessible for operation by opening

the lid of the housing.

Function of the keys

Key(s) Meaning
IJ or EI Navigate upwards in the picklist.
Edit the numeric values within a function.
3 or @ Navigate downwards in the picklist.
Edit the numeric values within a function.
_‘—Jch [+] or @ Navigate to the left within a function group.

=

Navigate to the right within a function group, confirmation.

BandEJ
t]andﬁ]

Contrast settings of the LCD.

t] and ;] and E]

Hardware locking/unlocking

Following hardware locking, it is not possible to operate the device via the display or
communication! Unlocking can only be performed via the display. A release code must be
entered to do so.
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53 Local operation

5.3.1 Locking of the configuration mode

The Levelflex can be protected in two ways against unauthorized changing of device data,
numerical values or factory settings:

Function "Unlock Parameter" (0A4):

A value <>100 (e.g. 99) must be entered in the in the "Unlock Parameter" (0A4) in the
"Diagnostics" (0A) function group. The lock is shown on the display by the <& symbol and can be
released again either via the display or by communication.

Hardware locking:

The device is locked by pressing the +J,|~] and | £] keys at the same time.

The lock is shown on the display by the & symbol and can only be unlocked again via the display
by pressing the +J, -] and | =] keys at the same time again. It is not possible to unlock the hardware
by communication here. All parameters can be displayed even if the device is locked.

Press B, EJ and @ simultaneously

The LOCK_SYMBOL appears on the LCD

Endress+Hauser
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5.3.2  Unlocking the configuration mode

If an attempt is made to change parameters when the device is locked, the user is automatically
requested to unlock the device:

Function "Unlock Parameter" (0A4):

The Levelflex is released for operation by entering the release code (on the display or via
communication)

100 = for HART devices

Hardware unlocking:
After pressing the [ ], -] and &) keys at the same time, the user is asked to enter the release code

100 = for HART devices

Press t], u and E] simultaneously

Please enter release code and confirm with E]

Caution!

Changing certain parameters such as all sensor characteristics, for example, influences humerous
functions of the entire measuring system, particularly measuring accuracy. There is no need to
change these parameters under normal circumstances and, consequently, they are protected by a
special code known only to the Endress+Hauser service organization.

Please contact Endress+Hauser if you have any questions.
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5.3.3  Factory settings (reset)

Caution!

A reset sets the device back to the factory settings. This can lead to an impairment of the
measurement. Generally, you should perform basic setup again following a reset.

A reset is only necessary if the device...
® ... no longer functions

m ... must be moved from one measuring point to another

m ... is being de-installed/put into storage/installed

User input ("reset" (0A3)):

m 333 = customer parameters

333 = reset customer parameters

This reset is recommended whenever a device with an unknown "history" is to be used in an

application:

m The Levelflex is reset to the default values.

m Customer-specific interference echo suppression is not deleted.
m The mapping can be deleted in the "Cust. Tank Map" (055) function of the "Extended Calibr"

(05) function group.

m A linearization is switched to "Linear" although the table values are retained. The table can be
reactivated in the "Linearization" (04) function group.

List of functions that are affected by a reset:

m Tank Properties (002)
m Medium Propert. (003)
m Process Proper. (004)
m Empty Calibr. (005)

m Full Calibr. (006)

m [nstallation (007)

= Outp. on Alarm (010)
= Outp. on Alarm (011)
m Outp. Echo Loss (012)
m Delay Time (014)

m Safety Distance. (015)
m [n Safety Dist. (016)

m Probe (032)

m PV Assignment (035)
m SV Assignment (036)
m TV Assignment (037)
m Level/Ullage (040)

m Linearization (041)

m Customer Unit (042)

= Max. Scale (046)

m Diameter Vessel (047)

m Range of Mapping (052)
m Start Mapping (053)

m Offset (057)

m Output Damping (058)

= Low Output Limit (062)
m Current Output Mode (063)
m Fixed Curr. Value (064)
m 4mA Value (068)

m Language (092)

m Back to Home (093)

m Format Display (094)

= No of Decimals (095)

m Sep. Character (096)

m Display Layout (098)

m Unlock Parameter (0A4)
m Application Param. (0A8)
m Medium Propert. 2 (018)

m The mapping can be deleted in the "Cust. Tank Map" (055) function of the "Extended

Calibr" (05) function group.

m A complete "Basic Setup" (00) must be performed.
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54 Displaying and acknowledging error messages

Type of error

Errors that occur during commissioning or measuring are displayed immediately on the local
display. If two or more system or process errors occur, the error with the highest priority is the one
shown on the display.

The measuring system distinguishes between the following types of error:
= A (Alarm):
Device goes into a defined state (e.g. max 22 mA)
Indicated by a constant symbol .
(For a description of the codes, — B 65)
s W (Warning):
Device continues measuring, error message is displayed.
Indicated by a flashing & symbol.
(For a description of the codes, — B 65)
» E (Alarm / Warning):
Configurable (e.g. loss of echo, level within the safety distance)
Indicated by a constant/flashing symbol .
(For a description of the codes, — B 65)

Endress+Hauser

Error messages

Error messages appear as four lines of plain text on the display. In addition, a unique error code is

also output. A description of the error codes, — B 65.

» The "Diagnostics" (0A) function group can display the current error as well as the last error that
occurred.

m If several errors are pending, use | +] or -] to scroll through the error messages.

m The last error to occur can be deleted in the "Diagnhostics" (0A) function group "Clear Last.
Error' (0A2) function.

39



Operation

Levelflex M FMP40 4 to 20 mA HART

40

5.5 HART communication

Apart from local operation, you can also configure the measuring device and view measured values

by means of the HART protocol. There are two options available for operation:

m Operation via the universal handheld operating unit, the Field Communicator 375.

m Operation via the personal computer (PC) using an operating program (e.g. FieldCare: for
connection, — £ 30).

5.5.1 Operation with handheld terminal Field Communicator 375, 475

With the Field Communicator 375, 475 handheld terminal, you can configure all the device
functions via menu operation.

Note!
Further information on the HART handheld terminal is given in the appropriate Operating
Instructions included in the carrying case of the Field Communicator 375, 475.

5.5.2  Endress+Hauser operating program

The operating program FieldCare is an Endress+Hauser Plant Asset Management Tool based on
FDT technology. You can use Field-Care to configure all your Endress+Hauser devices, as well as
devices from other manufacturers that support the FDT standard. Hardware and software
requirements you can find on the internet:

www.endress.com — select your country — search: FieldCare — FieldCare — Technical Data.

FieldCare supports the following functions:

mOnline configuration of transmitters

mSignal analysis via envelope curve

mTank linearization

mLoading and saving of device data (upload/download)
mDocumentation of the measuring point

Connection options:
m HART via Commubox FXA195 and the USB port of a computer
= Commubox FXA291 with ToF Adapter FXA291 via service-interface

Menu-guided commissioning

Lenguage
08 o =1
Device Type:  Levelflex M outout cuments 15,54 ma messured valuer 72,16 %
odel: FHPax tagnoi e mesureddist.; 0,278 m
oresent errar: @ overspil proti:  standard
Label Yal Unit
:&Mt ) e b - protocoktsw-no.: |%01.04.02 HART
- (3 Matrix oroup sel.
EHJbasic setup 5 Ha
Bbprotacal+swno. 01.04.02 HART
tag no
EDtank properties standard
E5Pmedium property unknown
ESprocess propert. standard
Efbend of probe (a) free
Ebprobe length ot maified
Efprabe length 1,000 m
ESrempiy calibr 1,000 m
EShrul calbr, 1,000 m
b check distance manual
E§frange of mapping 1,000 m
b start mapping o
([ Dsafety settings
EHlength adjustment
FHJlinearisation
B (Qextended calbr
B Coutput
B dlisplay
E{Xdagnostics 3
sy stem parameters i
< 5
ohine |45 & @ B BasicSetup Step 16 ‘
=13 | KE [Comnected $ ?

LOO-FMP4xxxx-20-00-00-en-001
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Signal analysis via envelope curve

[DEMO_FMP.CR¥:
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i Fl= Edit View Device Gptions Envelope Window Help

—ioix|
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==Y e
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6 Commissioning

6.1 Function check

Make sure that all final checks have been completed before you start up your measuring point:
» Checklist "Post-installation check", — = 25.
» Checklist "Post-connection check", = B 31.

6.2 Switching on the measuring device

When the device is switched on for the first time, the following messages appear in a sequence of
5 s on the display: software version, communication protocoll and language selection

Select the language
(this message appears the first time the device is
switched on)

Select the basic unit
(this message appears the first time the device is
switched on)

The current measured values PV (interface layer) and SV
(level) are displayed in the standard settings

After @ is pressed, you reach the group selection.

This selection enables you to perform the basic setup
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6.3 Basic Setup

flange:
] reference point of
UB D, measurement
7
SD ,
A
D UB sD |y
|
2 Z 7/
LN UP
D,
L, UP
L fp— v |LN
- E
L,
L
E = empty calibr. (= zero) - setting in 005
F = full calibr. (= span) - setting in 006
D, = distance interface (distance flange / DK,) - display in 0A6
L, = levelinterface (distance probe end / DK;) - display in 0A5
D, = distance complete level - display in 0A5
L, = level complete - display in 0A6
LN = probe length - setting in 033
UB = upper blocking distance - setting in 059
UP = thickness upper medium
SD = safety distance - setting in 015
basic setup (standard)
Lank shars Frocess FroFerbies | | empta caliber. full calibr. urrer block.dist
rartislle Filled i Stoarclard g i ™
fully flooded
option (description see BA0O0366F/00/EN)
i' """ v o o o T o o - o o i
1o safets sellingds lirgarisslion exbended caliber, I
i Standard > > > wnw i
I I
I I

LOO-FMP4xIxx-19-00-00-en-001
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Caution!

The basic setup is sufficient for successful commissioning in most applications. The Levelflex is
precalibrated at the factory to the probe length ordered so that in most cases only the application
parameters that automatically adapt the device to the measuring conditions need to be entered.
For models with a current output, the factory adjustment for zero point "E" and span "F" is 4 mA
and 20 mA. For digital outputs and the display module, the factory adjustment for zero point "E"
and span "F" is 0 % and 100 %. A linearization function with a maximum of 32 points, which is
based on a table entered manually or semi-automatically, can be activated on site or via remote
operation. This function makes it possible to convert the level to volume and mass units and has a
uniform effect on the interface and the total level.

Complex measuring operations necessitate additional functions that the user can use to customize
the Levelflex as necessary to suit his specific requirements. The functions available to do this are
described in detail in BAOO366F/00/EN.

Comply with the following instructions when configuring the functions in the "Basic Setup" (00):

m Select the functions as described, — = 32.

m Certain functions (e.g. starting an interference echo mapping (053)) prompt you to confirm your
data entries. Press [ *] or -] to select "YES" and press | £] to confirm. The function is now started.

= [fyou do not press a key during a configurable time period (— function group "Display (09)") an
automatic return is made to the home position (measured value display).

Note!

m The device continues to measure while data entry is in progress, i.e. the current measured values
are output via the signal outputs in the normal way.

m [f the envelope curve mode is active on the display, the measured values are updated in a slower
cycle time. Thus, it is advisable to leave the envelope curve mode after the measuring point has
been optimized.

m [f the power supply fails, all preset and configured values remain safely stored in the EEPROM.

m All functions are described in detail, as is the overview of the operating menu itself, in
"BAOO366F - Description of Instrument Functions" on the enclosed CD-ROM.
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6.4 Basic Setup with the VU331

Function "Measured Value" (000)

This function displays the current measured value in the selected unit (see "Customer Unit" (042)
function). The number of digits after the decimal point can be selected in the

"No. of Decimals." (095) function.

The standard settings for PV and SV assignment are as follows:

PV corresponds to the interface layer; SV = total level

6.4.1 Function group "Basic Setup" (00)

CICG)

[Ty

Endress+Hauser

Function "Tank Properties" (002)

This function is used to select the tank properties.
Depending on the settings, the system searches for one (fully flooded) echo or 2 (partially filled)
echoes.

Options:
= Partially Filled
= Fully flooded

Partially Filled

The system searches for 2 signals in the measuring range. The upper signal is assigned to the total
level and the lower signal to the level of the interface layer. The difference between the two levels
corresponds to the thickness of the upper medium (upper phase).

Fully Flooded

The biggest signal in the measuring range is evaluated. If the signal for the total level is within the
upper blocking distance, the signal detected corresponds to the level of the interface layer. If an echo
is not found, echo loss is detected.

Note!

m [f "fully flooded" is selected, it is absolutely essential that the upper signal for the total level is
within the upper blocking distance so that it is not evaluated incorrectly. The setting for the upper
blocking distance is an integral part of the basic setup if "fully flooded" is selected.

m A change in the total level when "fully flooded" is selected impacts the accuracy.
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Function "Process Propert." (004)

- =)

[y

W ENDRESS + HAUSER

46

B

Use this function to adapt the device reaction to the filling speed in the tank. The setting influences
an intelligent filter and affects the total level and interface layer level in the same way.

Options:

» Standard

m Fast change
m Slow change

m Test: no Filter

Options:

Standard

Fast Change

Slow Change

Test: No Filter

Application:

For all normal
applications with low to
medium filling speeds
and sufficiently large
tanks.

Small tanks, primarily
with liquids, at high
filling speeds.

Applications with slow
to medium filling
speeds.

Shortest reaction time:

= For test purposes

= Measurement in
small tanks at high
filling speeds, if "Fast
Change" setting is
too slow.

2-wire
electronics:

Dead time: 4 s
Rise time: 18 s

Dead time: 2 s
Rise time: 5 s

Dead time: 6 s
Rise time: 40 s

Dead time: 1 s
Rise time: 0 s

Function "Empty Calibr." (005)

This function is used to enter the distance from the flange (reference point of the measurement) to
the minimum level (= zero).

O

—=

E = empty calibration (= zero)

0%

LOO-FMP4xIxx-14-00-06-en-001
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. ENDRESS + HAUSER
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Function "Full Calibr." (006)

This function is used to enter the distance from the minimum level to the maximum level (= span).

=0
| i 100%

DK, F = full calibration (= span)

Fmax = E — upper blocking distance

DK,

0%

\%‘/

LOO-FMP4xIxx-14-00-06-en-002

Note!
The usable measuring range lies between the upper blocking distance and the probe end. The values
for empty distance "E" and span "F" can be set independetly of this.

Function "Upper Block. Dist" (059)

For rod and rope probes with lengths of up to 8 m, the upper blocking distance is preset to 0.1 m
on delivery.

Blocking distances and measuring range depending on probe type

At the lower end of the probe, accurate measuring is not possible, see section "Maximum measured
error", - [ 48.

FMPA40 (interface) Lljni[f] LII‘IHEI Uﬁl 1[:‘]

Coax probe 0,3 4 0
16 mm rod probe in the bypass 0,3 4 0,11
6 mm rod probe in the bypass 0,3 2 0.1
Rope probe in free field 2 0,3 109 0.1Y
1) The blocking distances indicated are preset. The upper blocking distance UB can be entered manually.

2) Measurements in free field available on request.

3) Larger measuring range available on request.

Note!
Reliable measurement cannot be guaranteed within the blocking distance.

47




Commissioning Levelflex M FMP40 4 to 20 mA HART

Maximum measured error

Typical data under reference operating conditions: DIN EN 61298-2, percentage values in relation
to the span.

Output: Digital Analog

Sum of non-linearity, non- Level (level and interface electronics versions): +0.06 %
repeatability and hysteresis — Measuring range up to 10 m: +3 mm
— Measuring range > 10 m: +0.03 %

For PA-coated rope probes:
— Measuring range up to 5 m: +5 mm
— Measuring range > 5 m: +0.1 %

Interface (only "K" interface measurement electronics version):

— Measuring range up to 10 m: +10 mm
If the thickness of the interface is < 60 mm, the interface can no longer
be differentiated from the overall level such that both output signals are
identical.

Offset/zero point +4 mm +0.03 %

If the reference conditions are not met, the offset/zero point arising from the mounting situation
may be up to 12 mm for rod probes. This additional offset/zero point can be compensated for by
entering a correction (function "Offset" (057)) during commissioning.

In the area around the lower probe end, the following measured error occurs for the
level measurement (level and interface electronics version):

rod probe and coax probe rope probe
Z 80 £ 80
3 2 1
g 2 60 7 —
8= 3= 1 - - >
§E & E 40 pe>7
c £ c E 1"
S » gw 209
o T o ] 1 - =
LT g b7 T R R
£ gz,
it E2 ol
8w e ® -40
5 5 60 ]
£ £ ]
2 ] @ .80
] 80 et LIS s B e e B B B L A B
distance from probe end [mm] distance from probe end [mm]

LOO-FMP4xxxx-05-00-00-en-001 LOO-FMP4xxxx-05-00-00-en-002

If the DC value is less than 7 for rope probes, then measurement is not possible in the area of the
tensioning weight (0 to 250 mm from end of probe; lower blocking distance).
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Deviating from this, the following measured error occurs for thin interface layers
(only "K" interface measurement electronics version):

rod probe (example), also valid for coax probe

7

/[

7

f No measurement lower medium

o
Sl ,-'""' possible in /
_.-’""f this area /

medium

maximum measured error
[mm]

200 60 0

A

thickness of upper medium Interface
[mm]

L0O-FMP4xIxx-05-00-00-en-001

Function "Medium Property" (003)

]

Use this function to enter the dielectric constant of the upper medium (upper phase).

Options:
= 2.00

The table below split the DC values by product group. However, it is not sufficient to assume a
typical value. For accurate interface measurement, it is necessary to determine the DC of the upper
medium (upper phase) as accurately as possible and enter the value in this function.

The DC of the upper medium must be known and constant. The DC can be determined with the
aid of the DC manual SD00106F/00/EN. In addition, it is also possible to calculate the DC
automatically in FieldCare if the interface thickness is available and known.

DC (€r) Typical liquids DC (€r) Typical liquids
— Benzene, styrene, toluene
1.4t01.6 — Liquefied gases, e.g. N,, CO, 2.5t04 — Furan
— Naphthalene
— Liquefied gas, e.g. propane — Chlorobenzene, chloroform
1610 1.0 — Solvent dt07 — Cellulose sprayA
— Freon — Isocyanate, aniline
— Palm oil
— Aqueous solutions (DC ca. 80)
1.9t02.5 — Mineral oils, fuels >7 — Alcohols
— Ammonia

% Note!

Due to the high diffusion rate of ammonia, it is recommended to use the FMP45 with gas-tight
bushing for measurements in this medium.
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Function "Distance/Measured Value"(008)

The measured distances from the reference point to the product level and the interface are shown.
Check whether the values correspond to the actual distances. The following cases can occur:

m Distances correct = continue with group selection

m Distance to level incorrect = empty tank/bypass and perform mapping over the entire probe
length (see BAOO366F/00/EN "Description of Instrument Functions").

m Distance to interface incorrect = check entry for "Medium Prop." (003).

After 3 s, the following message appears
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6.5 Envelope curve with VU331

After the basic setup, an evaluation of the measurement with the aid of the envelope curve
("Envelope Curve" (OE) function group) is recommended.

6.5.1 Function "Plot Settings" (OE1)

Here you can select which information is shown on the display:
» Envelope Curve

m Substracted Signal

= Mapping

Note!

The interference echo suppression (map) are explained in BAOO366F/00/EN "Description of
Instrument Function".

6.5.2  Function "Recording Curve" (OE2)

This function determines whether the envelope curve is read as
m Single Curve or
m Cyclic

Endress+Hauser

Note!

If the cyclic envelope curve mode is active on the display, the measured values are updated in a
slower cycle time. Thus, it is advisable to leave the envelope curve mode after the measuring point
has been optimized.
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6.6 Function "Envelope Curve Display" (OE3)

You can take the following information from the envelope curve display in this function:

cursor interface echo
level echo (electrical distance)
level echo ] empty calibr.
quality of
full calibr. evaluated echo

echo threshold

L=a ¥

envelope curve

maximum distance
of the plot

-: nin

minimum distance cursor interface echo distance
of the plot (physikal distance, level probe length

calculated with the aid

of the dc value)

mapping

substracted signal

LOO-FMP4xIxx-07-00-00-en-004

The difference curve (substracted signal) is generated from the difference between the envelope
curve and the mapping, and is used to determine levels and for additional calculations.

6.6.1 Envelope curve

The Levelflex emits individual pulses in quick succession and scans their reflection with a slightly
variable delay. The energy values received are ordered by their time-of-flight. The graphic
representation of this sequence is known as an "envelope curve".

6.6.2  Mapping (empty curve) and difference curve

To suppress interference signals, the envelope cutve is not directly evaluated in the Levelflex.
The mapping (empty curve) is first subtracted from the envelope curve.

The system looks for level echoes in the resulting difference curve.

Difference curve = envelope curve - mapping (empty curve)

The mapping (empty curve) should be a good representation of the probe and the empty tank or
silo. Ideally, only the signals from the medium being measured remain in the difference curve.

Endress+Hauser
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6.6.3  Mapping

m Factory mapping
Mapping (empty curve) is already available in the device when the device is delivered.

m Customer mapping
In a partially filled state, the distance up to 10 cm before the actual total level can be mapped
(range of mapping = actual distance from total level - 10 cm), or values > LN can be mapped in
the case of empty tanks.

® Dynamic mapping
[t is not static like factory and customer-specific interference echo suppression. Instead, it follows
directly from static mapping and constantly adapts to the changing features of the probe
environment during ongoing operation. Thus, dynamic mapping does not have to be recorded
explicitly.

6.6.4 Echo threshold

Mazximum points in the difference curve are only accepted as reflection signals if they are above a
specified threshold. This threshold depends on the location and is automatically calculated from the
ideal echo curve of the probe used. The calculation of the threshold in question depends on the
"Installation" customer parameter in the extended calibration function.

6.6.5 Navigation in the envelope curve display

With the aid of the navigation, the envelope curve can be scaled horizontally and vertically, or
moved to the right or to the left. The navigation mode that is currently active is indicated by an icon
in the top left-hand corner of the display.

\‘ Horizontal Zoom mode:

o En . .
"3 & - horizontal zoom in

A
- horizontal zoom out

Move mode:

=58 =88 - moved to the left

2= - moved to the right

Vertical Zoom mode:

Eb WL - vertical zoom (4 steps)

L0O-FMP4xIxx-07-00-00-en-005

Horizontal Zoom mode
Press +]or -], to get to the envelope curve navigation. You are in the Horizontal Zoom mode.
or i< is displayed.

You now have the following options:
m | +] increases the horizontal scale.
m -] reduces the horizontal scale.

LO0-FMP4xIxx-07-00-00-xx-001
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Move mode

You now have the following options:
" ;] moves the curve to the right.
m -] moves the curve to the left.

L00-FMP4xIxx-07-00-00-xx-002

Vertical Zoom mode

Press =] again to get to the Vertical Zoom mode. 1

1 is displayed.
You now have the following options:
m | +]increases the vertical scale.

m -] reduces the vertical scale.

The display symbol indicates the zoom mode that is currently active (i to 3:.3).

L00-FMP4xIxx-07-00-00-xx-003

Ending the navigation

m By pressing £ repeatedly, you change cyclically between the different modes of the envelope
curve navigation system.

m By pressing | +] and | -] simultaneously, you leave the navigation. The zoom and shift settings
configured are retained. The Levelflex does not use the standard display until you activate the
"Recording Curve" function (0E2) again.

U After 3 s, the following message appears

Endress+Hauser
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6.7 Basic Setup with the Endress+Hauser operating
program

To carry out the basic setup with the operating program, proceed as follows:
m Start the operating program and establish a connection.
m Select the "basic setup" function group in the navigation window.

The following display appears on the screen:

Basic Setup step 1/3:

m Measuring point

Sprache
OB E €& =]
jvice nane: Levefles M Int Zuordnung Sv;  Fllstand Zurdnung P Trennschicht

lessstelle: forioce i o I 72,44 % PY¥: T
ktueller Fehler: €3 Ausgangsstrom: 9,71 mA

Bezsichrer wert | Einhett
BB Gerate Einstellungen :
EHER Grundabglsich [ {.
Erprotokol+sw-nr. ¥D1,08.00 HART t ]

EPmessstele
Sechsker Eigen () teilbefilt

[ Messbedingungen Standard -z [ -
55 abaleich leer 0,500 o L 3k C
EPrabgleich voll 0,700 - 1

Profokoll+SW-Nr.:  |¥01,08.00 HART

Messstelle:

ERE)

EBlockd. Oben 0,000 m
EMedium Eigensch, 2,00
e Dielektrizitatsrechner f
EPoist. Trenns. 0,650 m
Ehoict. Filstand 0,395 m

=@ sicherheltseinst,

-1 Langenabaleich

B8 Linearisierung

- Eg enweit, Abgleich

=g Ausgang

1@ Anzeige |

@ Diagnose

- E@ System Parameter

=B Gerateinformation

FMP40 FMP41C FMP45

< >

Oniing @ 2y Grundshgleich 13 ‘
=5 £ | REE): [verbunden 8 32

LO0-fmp-Txxx-20-00-00-de-035

= With the button B you move to the next screen display.

% Note!

Each parameter that is changed must be confirmed with the RETURN key!
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Basic Setup step 2/3:

m Enter the application parameters:

Tank shape

— Medium property

Sprahe

OB E @& =]
evice name: Levelflex M Int  Zuordnung SY:
essstele: FVP4T e

Keueller Fehler: €)

Fillstand 2
40,44 % P

uordring PY; - Trennschicht

Vi 880 %

Ausgangsstrom: 5,41 mA

Bezeichner I

Wiert | Einheit

=BG

=)

£

erate Enstelng
Grundabaleich
Brprocokoll-+5-nr.

Ermessstelle

23 Messbedingungen

3 Abaleich leer

[ Abgleich voll

[EBlockd. Oben

(B Mecdium Eigensch.

[Brpist. Trenns.

[Epist. Fillstand

[ Thickness of upper product as ...

[ actual upper product thickness. .
Hew dielectric valus

g Apply the rew dielsctric value

& sicherheitseinst.

Langenabgleich
Linearisierung
erweit, Abgleich

5@ System Parameter
& Gerateinformation

¥01,08,00 HART

FUPAL

teibefull:

Standard
1,000 m
1,000 m
0,100 m
2,00
0,912
0,5%
0,317
0,000
0,00

2333

(1) Behdlter Eigen; | teilbefill 24 |I¥ 5
Messbedingungen: | Standard - .

Qnline

RS <5 B B Gundabgleich 213

J
% 3

|28 FERr [vetbunden

Basic Setup step 3/3:

m Enter the application parameters:
Empty calibration

Full calibration

Upper blocking distance
Medium property

Dist. Level

LOO-fmp-Ixxx-20-00-00-de-036

<

BB Sicherhetseinst.
B Langenabgleich
it

Linearisierung

T2 erweit, Abgleich
Ausgang

2 Anzeige

T Diagnose

T System Parameter

Gerateinformation

Sprache
OFE €& =
e Levelflex MInt Zuordnung 5V: Fallstand s W e T
lessstells: B 72,43 % PY: 35,69 %
bktueller Fehler: € Ausgangsstrom: 3,71 mé
Bezechner I U (1) Abgleich leer: 0,900 m
[=HER Gerate Einstelungen e
S Grundabglech (2) Abgleich voll: 0,700 n
Brprotokoll+5u-fir ¥01,08.00 HART
Ehtessstelle (3} Blockd. Oben: 0,000 mn
[EBehaker Eigen. (a) teibefill:
[ Messbedingungen Standard (3) (4) Medium Eigensch.; [2,00 &
S abaleich leer 0,900 m
B abgleich vol 0,700 m Dielekriziatsrechners
EPBlockd. Oben 0,000 m (5)
EMedium Eigensch. 2,00 (5) Dist. Trenns.: 0,650 m O
e Dielektrizitatsrechner 1
[Shoist. Trenns. 0,650 m (2) ( ) () Dist, Fullstand: 0,398 m Oy
Eoist. Fillstand 0,393 m

Dicke des oberen Mediums wie ausgegeben vom Gerét:

Anderweitia ermittelte Dicks des oberen Mediums:

Heue D

Speichern neus Dislekirizitatskonstante:

Online

25 & B By Grundableich 3/3

0,213 m
0,000 m

0,00

| S| FER [verbunden

@ 5|

L00-fmp-Txxx-20-00-00-de-039
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6.7.1 Signal analysis via envelope curve

After the basic setup, an evaluation of the measurement using the envelope curve is recommended.

Sprache Datel  HOlFLrve
SFCE LS/ DEE v a«nwm ® FEO e By
T Parameter
Name Wl ~
Zuordnung PY Trernschicht
300,00 Zuordnung 5V Filktand
Zuordnung TV obere Phase
PV 16.38 %
sv 4613 %
200,00 ™ 23750
0V fbmplTren) £9.000 my
Dist. Trenns: 0502 m
abs. ampl.in 94
10000 ) o507k e 00m) Dist. Filstand 033 m
abs. ampl. v 07
Behalter Eigen telbefiit
(0.99m, 1465 14) Messbedingungen Standard
.00 (000 DO “*—Q-q_\—///— Medium Eigensch. 200
Medium Eigensch2 47.00
Blockd. Oben 0100 m
Ausgangsshiom 662 mh
det. signals 2Echos
e EOP evalusiion on v
Kurven:
200,00 = Hilkurve
W hap
B Differenzkuve
30000 B Schwells Echo
O™ Schuelle Sondenende
. OO 1dedl Echo
-400.00) E 1
oo 020 040 060 080 100 nl
Daten an Cursorpostion Geratedten Kuvendaien
Cursard Gerdlename:  Levelllex M Int HART FMP 4% | Nummer: 13413
Cursor2 Taghame:  MESSLABOR 13.11.2007 09:12:02
i, Sererrummer Rlestzeit
Idealer Echoibbst 000
Anmerkungen
Hiillkurve

LO0-fmp-Ixxx-20-00-00-de-034

6.7.2  User-specific applications (operation)

For details of setting the parameters of user-specific applications, see separate documentation
BA00366F/00/EN "Description of Instrument Functions" on the enclosed CD-ROM.
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7 Maintenance

The Levelflex M measuring device requires no special maintenance.

7.1 Exterior cleaning

When exterior-cleaning the Levelflex M, always use cleaning agents that do not attack the surface
of the housing and the seals.

7.2 Repairs

The Endress+Hauser repair concept assumes that the measuring devices have a modular design and
that customers are able to undertake repairs themselves ("Spare Parts", — 2 69). Please contact
Endress+Hauser Service for further information on service and spare parts.

7.3 Repairs to Ex-approved devices

When carrying out repairs to Ex-approved devices, please note the following:

m Repairs to Ex-approved devices may only be carried out by trained personnel or by
Endress+Hauser Service.

m Comply with the prevailing standards, national Ex-area regulations, safety instructions (XA) and
certificates.

m Only use genuine spare parts from Endress+Hauser.

m When ordering a spare part, please note the device designation on the nameplate. Only replace
parts with identical parts.

m Carry out repairs according to the instructions. On completion of repairs, carry out the specified
routine test on the device.

m Only Endress+Hauser Service may convert a certified device into a different certified version.

m Document all repair work and conversions.

7.4 Replacement

After a complete Levelflex M or electronic module has been replaced, the parameters can be
downloaded into the device again via the communication interface. As a prerequisite, the data have
to have been uploaded to the PC beforehand using FieldCare.

Measurement can continue without having to carry out a new calibration.

® You may have to activate linearization (see BAOO366F/00/EN on the enclosed CD-ROM.)
m New interference echo suppression (see Basic Setup)

After a probe or the electronics have been replaced, a new calibration must be carried out. This is
described in the repair instructions.
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8 Accessories

Various accessories, which can be ordered separately from Endress+Hauser, are available for the
Levelflex M.

8.1 Weather protection cover

A Weather protection cover made of stainless steel is recommended for outdoor mounting
(order code: 543199-0001). The shipment includes the protective cover and tension clamp.

F12 / T12 housing

LOO-FMR2xxxx-00-00-06-en-001
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8.2

Remote display and operation FHX40

mm (in)

Micropilot M
Levelflex M
Prosonic M

Wall-mounting
(without mounting bracket)

Separate housing
FHX40 (IP 65)

Pipe-mounting
(mounting bracket and plate
supplied optionally,

s. product structure)

180 (7.09)
160 (6.3)

88
118 (4.65)

‘

106 (4.71)

max. 80 (3.15) ',
min. 30 (1.18)

96 (3.78 ‘

122 (4.8)

pipe

Technical data (cable and housing) and product structure

LOO-FMxxxxxx-00-00-06-de-003

Mazx. cable length

20 m (65 ft)

Temperature range

-30 °C to +70 °C (22 °F to +158 °F)

Degree of protection

[P65/67 (housing); IP68 (cable) acc. to IEC 60529

Materials

Housing: AlSil2; cable glands: nickle plated brass

Dimensions [mm (in)]

122x150x80 (4.8x5.91x3.15) / HxWxD

010

020

030

Approval:

= O®RZaYvoOen >

Non-hazardous area

ATEX II 2G Ex ia [IC T6

ATEX II 2D Ex ia IIIC T80°C
IECEx Zonel Ex ia IIC T6/T5

FM IS Cl. I Div.1 Gr. A-D, zone 0
CSAIS CL. I Div.1 Gr. A-D, zone 0
CSA General Purpose

TIIS Ex ia [IC T6

NEPSI Ex ia IIC T6/T5

Special version, TSP-No. to be spec.

Cable:

1 | 20m / 65ft; for HART

5 | 20m / 65ft; for PROFIBUS PA/FOUNDATION Fieldbus
9 | Special version, TSP-No. to be spec.

Additional option:

A | Basic version

B | Mounting bracket, pipe 1"/ 2"

Y | Special version, TSP-No. to be spec.

FHX40 -

Complete product designation

For connection of the remote display FHX40 use the cable which fits the communication version of
the respective device.
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8.3 Centering disks

If the probes with rod version are used in stilling well or bypass, it must be ensured that the probe
does not come into contact with the wall. The centering disk fixes the rod probe in the middle of
the pipe.

8.3.1 Centering disk PEEK 01.89 - 3.74 inch

The centering disk is suitable for probes with a rod diameter of & 0.63 in and can be used in pipes
from DN40 (1'2") up to DN100 (4"). Markings on the 4-leg centering disk ensure a simple tailoring.
Hence the centering disk can be adapted to the pipe diameter.

See also Operating Instruction BAO0377F/00/EN.

m PEEK (statically dissipative)
m Measuring range: —60 °C to +250 °C

Order-no. 71069064

Note!

If the centering disk is inserted in an bypass, it must be positioned below the lower bypass outlet.
The has to be accounted for when choosing the probe length.

Generally, the centering disk should not be mounted higher than 50 mm from the probe end.

It is recommended not to insert the PEEK centering disk in the measuring range of the rod probe.

YN
N—
€
N~——
~|
(¢
o
[Te)
% ]
g @48
275
295

8.3.2  Centering disk PFA ©1.46 inch

The centering disk is suitable for probes with a rod diameter of 0.63 inch (also coated rod probes)
and can be used in pipes from DN40 (12") upto DN50 (2").
See also Operating Instruction BAOO378F/00/EN.

m Measuring range: -200 °C to +150 °C
Order-no. 71069065

A
T
IR

37
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8.4

Screw in flange FAX50

LO0-FMU30xxx-00-00-00-xx-001

015 Diameter; Material
BR1 | DN50PN10/16 A, Steel, Flange EN1092-1
BS1 | DN80 PN10/16 A, Steel, Flange EN1092-1
BT1 | DN100 PN10/16 A, Stahl, Flansch EN1092-1
JF1 2" 1501bs FF, Steel, Flange ANSI B16.5
JG1 | 3" 1501bs FF, Steel, Flange ANSI B16.5
JH1 | 4" 1501bs FF, Steel, Flange ANSI B16.5
JK2 | 8" 1501bs FF, PP, max. 3bar abs / 44psia, Flange ANSI B16.5
XIF | UNI Flange 2"/DN50/50, PVDF, max. 3bar abs/44psia, suitable for 2" 1501bs/DN50 PN16/10K 50
XIG | UNI Flange 2"/DN50/50, PP, max. 3bar abs/44psia, suitable for 2" 1501bs/DN50 PN16/10K 50
Xl UNI Flange 2"/DN50/50, 316L, max. 3bar abs/44psia, suitable for 2" 1501bs/DN50 PN16/10K 50
XJF | UNI Flange 3"/DN80/80, PVDF, max. 3bar abs/44psia, suitable for 3" 1501bs/DN80 PN16/10K 80
XJG | UNI Flange 3"/DN80/80, PP, max. 3bar abs/44psia, suitable for 3" 1501bs/DN80 PN16/10K 80
XJJ UNI Flange 3"/DN80/80, 316L, max. 3bar abs/44psia, suitable for 3" 1501bs/DN80 PN16/10K 80
XKF | UNI Flange 4"/DN100/100, PVDF, max. 3bar abs/44psia, suitable for 4" 150lbs/DN100 PN16/10K 100
XKG | UNI Flange 4"/DN100/100, PP, max. 3bar abs/44psia, suitable for 4" 1501bs/DN100 PN16/10K 100
XKJ | UNI Flange 4"/DN100/100, 316L, max. 3bar abs/44psia, suitable for 4" 1501bs/DN100 PN16/10K 100
XLF | UNI Flange 6"/DN150/150, PVDF, max. 3bar abs/44psia, suitable for 6" 1501bs/DN150 PN16/10K 150
XLG | UNI Flange 6"/DN150/150, PP, max. 3bar abs/44psia, suitable for 6"/DN150 PN16/10K 150
XLJ | UNI Flange 6"/DN150/150, 316L, max. 3bar abs/44psia, suitable for 6" 1501bs/DN150 PN16/10K 150
XMG | UNI Flange DN200/200, PP, max. 3bar abs/44psia, suitable for DN200 PN16/10K 200
XNG | UNI Flange DN250/250, PP, max. 3bar abs/44psia, suitable for DN250 PN16/10K 250
YYY | Special version, to be specified
020 Sensor connection
A | Thread ISO228 G3/4
B | Thread ISO228 G1
C | Thread 1SO228 G1-1/2
D | Thread 1SO228 G2
E | Thread ANSI NPT3/4
F | Thread ANSI NPT1
G | Thread ANSI NPT1-1/2
H | Thread ANSI NPT2
Y | Special version, to be specified
FAX50 Complete product designation
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8.5 Commubox FXA195 HART

For intrinsically safe HART communication with FieldCare via the USB interface.
For details refer to TI00404F/00/EN.

8.6 Commubox FXA291

The Commubox FXA291 connects Endress+Hauser field devices with a CDI interface

(= Endress+Hauser Common Data Interface) to the USB port of a personal computer or laptop.

For details refer to TI00405C/07/EN.

Note!
For the device you need the "ToF adapter FXA291" as an additional accessory.

8.7 ToF adapter FXA291

The ToF adapter FXA291 connects the Commubox FXA291 via the USB port of a personal
computer or laptop to the device. For details refer to KAOO271F/00/A2.
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9.1

Troubleshooting

Troubleshooting instructions

Levelflex M -Trouble Shooting

'Trouble shooting’ in OM

Check voltage and
Instrument does compare it with the Not ok Connect the Instrument works? Read
not respond "] specifications on the correct voltage . Y
nameplate.
ok [#
A
Check the polarity .
of the voltage. Not ok o| Correct the polarity Ready
ok |
Y
Check power connection | Not ok
to electronic board p| Connectplug Instrument works? Ready
ok |
R Yes k
Values on display X ol
invissible »| Contrast: &) + ) » Ready
No Not ok L
Check plug contact Notok [ Connect the plug Ready
of the display. correctly
ok
4
Output current between Yes The display is possibly defective.
3.6 ...22mA? Contact Endress+Hauser Service
< ‘ No
4 Ye
es
Not ok
Output current 4.| Check cabling otox Cotl)'lriict the
<3.6 MA? (2 wire) cabling
ok |4
v
Possibly defective electronics
Contact Endress+Hauser Service
v
HART Is the communication
communication Yes | resistor installed Not ok Install the fuse e
does not » according to the (see the OM) Communication ok? Ready
function om?
No
ok |
<
4
Is the Commubox Not ok Connect the
connected according Commubox Ready
to the OM? (see the OM)
ok <
4
Is the switch on the Not ok v
Commubox for oto Set the switch i anti es
selecting HART correctly Communication ok? Ready
in the correct position? No
ok » Contact Endress+Hauser Service
Communication Yes
;Ia Serwcfe adapter p-| Check configuration Notok I Correct configuration
oes not function of COM port on PC
Contact Endress+Hauser Service
A4
Instrument Yes
measures Check basic setup Not ok Repeat
incorrectly > basic setup Measurement ok? Ready
ok. |
<
4
Proceed according
to section

LOO-FMP4xxxx-19-00-00-en-101
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9.2

System error messages

Code Description Possible cause Remedy
A102 Checksum error Device was switched off before data could | Reset
general reset & new calibr. | be stored; Avoid EMC problems;
required EMC problem if alarm prevails after reset,
EEPROM defective exchange electronics
W103 Initializing - please wait EEPROM storage not yet finished Wait a few seconds;
If error prevails, exchange
electronics
A106 Downloading - please wait | Processing data download Wait until warning disappears after
the download procedure
A110 Checksum error Device was switched off before the data | Reset
general reset & new calibr. | were saved Avoid EMC problems;
required EMC problem if alarm prevails after reset,
EEPROM defective exchange electronics
Alll Electronics defective RAM defective Reset
If alarm prevails after reset,
exchange electronics
Al113 Electronics defective ROM defective Reset
If alarm prevails after reset,
exchange electronics
All4 Electronics defective EEPROM defective Reset
If alarm prevails after reset,
exchange electronics
Al15 Electronics defective General hardware problem Reset
If alarm prevails after reset,
exchange electronics
Al16 Download error Checksum of stored data not correct Restart download of data
Repeat download
Al121 Electronics defective No factory calibration present Contact service
EEPROM cleared
W153 Initializing - please wait Initialization of electronics Wait a few seconds; if warning
prevails, switch off device and
switch it on again
A160 Checksum error Device was switched off before the data | Reset
general reset & new calibr. | were saved Avoid EMC problems;
required EMC problem If alarm prevails after reset,
EEPROM defective exchange electronics
Al64 Electronics defective Hardware problem Reset
If alarm prevails after reset,
exchange electronics
Al71 Electronics defective Hardware problem Reset
If alarm prevails after reset,
exchange electronics
A221 Probe pulse deviation from | HF module or cable between HF module | Check contacts on HF module
average values and electronics defective If fault cannot be eliminated:
Replace HF module
A261 HF cable defective HF cable defective or HF connector Check HF connector, replace cable
removed if defective
W275 Offset too high Temperature at the electronics too high or | Check temperature, replace
HF module defective HF module if defective
W512 Recording of mapping - Mapping active Wait a few seconds until alarm
please wait disappears
W601 Linearization ch1 curve not | Linearization not monotone increasing Correct table

monotone
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Code Description Possible cause Remedy
Woll Less than 2 linearization Number of linearization coordinates Correct table
points for channel 1 entered < 2
W621 Simulation ch. 1 on Simulation mode is switched on Switch off simulation mode
E641 No usable echo Echo lost due to application conditions or | Check basic setup
channel 1 Check calibr. buildup Clean probe (cf. Operating
Probe defective Instructions)
W650 | Signal/noise ratio too low | Noise amplitude too high Eliminate electromagnetic
or no echo interference
E651 Level in safety distance - Level in safety distance Alarm will disappear as soon as the
risk of overspill level leaves safety distance
Perform a reset if necessary
A671 Linearization chl not Linearization table is in edit mode Switch on linearization table
complete, not usable
We681 Current ch1 out of range Current out of valid range Check calibration and linearization

(3.8 mA t0 20.5 mA)

Endress+Hauser
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9.3 Application errors

Error Output Possible cause Remedial action
A warning or alarm Depends on configuration See table of error See table of error messages
is pending messages (— B65)
(= 265)
When "fully flooded" is The total level is Yes | 1. Increase "Upper Block Dist."
selected in "Tank g detected outside the —> (059)
Properties" (002), the BDl d E m/ft "Upper Block

measured value jumps
during draining
operations

Distance" (059).

2. '"Partially Filled" setting in

expected "Tank Properties" (002)
\\

t—>
When "Partially Filled" The total level runs Yes | Reduce "Upper Block Dist." (059)
is selected in "Tank into the set "Upper —>
Properties" (002), the Block Distance" (059).
measured value jumps “expected
during filling
operations actual

t—

Slope error in interface
measured value

Wrong DC value setin | Yes | Check the DC value setting in
"Medium Properties" —> | "Medium Properties" (003).
(003)

actual

Endress+Hauser 67



Troubleshooting

Levelflex M FMP40 4 to 20 mA HART

Error

Possible cause

The measured values
for the interface and

Echo threshold for the
total level too high

the total level are /
identical - éxf) e—(ﬁea'
_______ actual
t—>
If the interface layers The thickness of the
are thin, the total level upper phase is less
jumps to the interface than
level 60 mm.
-“j - expected
actual
t

Interface measured
value jumps

Emulsion layer present

Yes

Yes

Yes

Remedial action

Check the DC value setting in
"Medium Properties" (003).

Interface measurement is only
possible if the thickness of the
interface is greater than 60 mm.

Emulsion layer affects the
measurement. Please contact
Endress+Hauser.
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9.4 Spare Parts

An overview of the spare parts for your device is available in the internet at www.endress.com.
To obtain information on the spare parts, proceed as follows:

1. Go to "www.endress.com" and select your country.

2. Click "Instruments".

]

| About us Automation | Services | Industries

Home

3. Enter the product name into the "product name" field.
Endress+Hauser product search

Via product name
Enter the product name

| Start search

4.  Select the device.
Click the "Accessories/Spare parts" tab.

General | Technical | Documents!
information information Software

Accessories’

| Service Spare parts

b Accessories

« All Spare parts
F Housinghousing accessories ! i 3
» Sealing ol
» Cover ;
» Terminal module
» HF module
k Electronic
k Power supply
k Antenna module

Advice 1|1J’2|b|@

Here you'll find a list of all available accessories and spare parts. To only view
acceszories and spare parts specific to your product(s), please contact us and ask about our Life Cycle Management
Service.

6. Select the required spare parts (You may also use the overview drawing on the right side of the
screen.)

When ordering spare parts, always quote the serial number indicated on the nameplate. As far as
necessary, the spare parts also include replacement instructions.
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9.5 Return

The following procedures must be carried out before a transmitter is sent to Endress+Hauser e.g.

for repair or calibration:

m Remove all residue which may be present. Pay special attention to the grooves for seals and
crevices which could contain fluid residues. This is particularly important if the substance is
hazardous to health, e.g. flammable, toxic, caustic, carcinogenic, etc.

m Always enclose a duly completed "Declaration of Contamination" form (a copy of the
"Declaration of Contamination" is included at the end of these Operating Instructions).

Only then can Endress +Hauser transport, examine and repair a returned device.

m Enclose special handling instructions if necessary, for example a safety data sheet as per

EN 91/155/EEC.

Additionally specify:

m The chemical and physical properties of the fluid

m A description of the application

m A description of the error that occurred (specify error code if possible)
m Operating duration of the device

9.6 Disposal

In case of disposal please separate the different components according to their material consistence.

9.7 Software history

Date Software | Software modifications Documentation Description of
version Instrument Functions
02.2008 |01.08.00 | Original-Software. BA363F/00/en/03.08 BA366F/00/en/01.08
Bedienbar {iber: 71060231 71060890
— FieldCare BA363F/00/en/03.09
— HART-Communicator 375 mit Rev. 1, | 71074941
DD 1. BA00363F/00/EN/13.10
71120264

9.8 Contact addresses of Endress+Hauser

Contact addresses can be found on our homepage: www.endress.com/worldwide. If you have any
questions, please do not hesitate to contact your Endress+Hauser representative.
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10 Technical data

10.1 Additional technical data

10.1.1 Input

Measured variable

The measured variable is the distance between the reference point (see Fig.,, - [ 14) and the
product surface. The level is calculated taking into account the empty distance entered "E" (see Fig.,
— [43). Alternatively, the level can be converted to other variables (volume, mass) by means of
linearization (32 points).

10.1.2  Output

Output signal

4 to 20 mA (invertible) with HART protocol

Signal on alarm

Error information can be accessed via the following interfaces:
m [ocal display:
— Error symbol (— B 35)
— Plain-text display
= Current output, signal on error can be selected (e.g. according to NAMUR recommendation NE43)
m Digital interface

Linearization

Endress+Hauser

The linearization function of the Levelflex M allows the conversion of the measured value into any
unit of length or volume and mass or %. Linearization tables for calculating the volume in cylindrical
tanks are preprogrammed. Other tables of up to 32 value paris can be entered manually or semi-
automatically. The creation of a linearization table with FieldCare is particularly convenient.
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10.1.3 Performance characteristics

Reference operating

m Temperature = +20 °C 5 °C

conditions m Pressure = 1013 mbar abs. =20 mbar
» Humidity = 65 % £20 %
m Reflection factor > 0.8 (surface of the water for coax probe, metal plate for rod and rope probe
with min. 1 m &)
m Flange for rod or rope probe > 30 cm &
m Distance to obstructions > 1 m
m For interface measurement:
— Coax probe
— DC of the lower medium = 80 (water)
— DC of the upper medium = 2 (oil)
Resolution m Digital: 1 mm

» Analog: 0.03 % of the measuring range

Maximum measured error

Is in the Function group "Basic Setup" (00) as of — 2 48.

Reaction time

The reaction time depends on the configuration.

Shortest time:
m 2-wire electronics: 1 s

Influence of ambient
temperature

72

The measurements are carried out in accordance with EN 61298-3:
m Digital output:
— Average Ty: 0.6 mm/10 K, max. +3.5 mm over the entire temperature range -40 °C to +80 °C

2-wire:
m Current output (additional error, in relation to the span of 16 mA):
— Zero point (4 mA)
Average Ty: 0.032 %/10 K, max. 0.35 % over the entire temperature range -40 °C to +80 °C
— Span (20 mA)
Average Ty: 0.05 %/10 K, max. 0.5 % over the entire temperature range -40 °C to +80 °C
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10.1.4 Operating conditions: environment

Ambient temperature range

Ambient temperature at the electronics: -40 °C to +80 °C. The function of the LCD display is
restricted at T, <-20 °C and T, > +60 °C. A weather protection cover should be used for outdoor
operation if the device is exposed to direct sunlight.

Ambient temperature limits

If temperatures above 80 °C are present at the process connection, the permitted ambient
temperature is reduced according to the following diagram (temperature derating):

max. ambient temperature 80 °C with ‘
o °C with separate
TICl A housing
80 ---ﬁT,F_-__:_.T.._.___ __________ (75 °C with distance
.....-T.::_.—_._:_':\ sleeve
60 | "**®\65 °C standard compact
F12/T12 housing
40 1 60 °C standard compact
F23 housing
01
-40 ‘ ‘ ‘ ‘ ‘ ‘ >
-40 0 50 80 100 150 T [°C]
max. process connection temperature
LOO-FMP41xxx-05-00-00-en-001
Storage temperature -40 °C to +80 °C

Climate class

DIN EN 60068-2-38 (test Z/AD]

Degree of protection

» With closed housing tested according to:
— [P68, NEMA 6P (24 h at 1.83 m under water)
— P66, NEMA 4X
m With open housing: IP20, NEMA1 (also ingress protection of the display)

Vibration resistance

DIN EN 60068-2-64 / IEC 68-2-64: 20 to 2000 Hz, 1 (m/s?)?/Hz

Cleaning the probe

Depending on the application, contamination or build-up can accumulate on the probe. A thin, even
layer only influences measurements on the probe. Thick layers can dampen the signal and then
reduce the measuring range. Severe, uneven build-up, adhesion e.g. through crystallization, can
lead to incorrect measurement. In this case, we recommend that you use a non-contact measuring
principle, or check the probe regularly for soiling.

Electromagnetic compatibility
(EMC)

Endress+Hauser

Electromagnetic compatibility to EN 61326 and NAMUR Recommendation EMC (NE21). Details are
provided in the Declaration of Conformity. A standard installation cable is sufficient if only the analog
signal is used. Use a shielded cable when working with a superimposed communication signal (HART).

When installing the probes in metal and concrete tanks and when using a coax probe:

m Interference emission to EN 61326 - x series, Class A equipment.

m Interference immunity to EN 61326 - x series, requirements for industrial areas and NAMUR
Recommendation NE21 (EMC)

The measured value can be affected by strong electromagnetic fields when installing rod probes
without a shielding/metal wall, e.g. plastic, and in wooden silos.

m Interference emission to EN 61326 - x series, Class A equipment.

m Interference immunity: the measured value can be affected by strong electromagnetic fields.
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10.1.5 Operating conditions: process

Process temperature range

S}

The maximum permitted temperature at the process connection (see Figure for measuring point) is
determined by the O-ring version ordered:

O-ring material Min. temperature Max. temperature !)

FKM (Viton) -30 °C +150 °C

EPDM -40 °C +120°C

FFKM (Kalrez) -5°C?2 +150 °C

1) For PA-coated probes, the maximal admissible temperature is 100 °C.
2) The min. temperature of FFKM can be -15 °C if the max. temperature of +80 °C is not exceeded.
Note!

The medium temperature can be higher. The metal uninsulated probes are only insulated in the area
of the bushing. Thus, there is no danger of electrostatic charging.

Process pressure limits

S}

All models: -1 to 40 bar.

The specified range may be reduced by the selected process connection. The pressure rating (PN)
specified on the flanges refers to a reference temperature of 20 °C, for ASME flanges 100 °F.
Obsetve pressure-temperature dependency.

Please refer to the following standards for the pressure values permitted for higher temperatures:

m EN 1092-1: 2001 Tab. 18
With regard to their temperature stability properties, the materials 1.4404 and 1.4435 are
grouped under 13EOQ in EN 1092-1 Tab. 18. The chemical composition of the two materials can
be identical.

m ASME B 16.5a - 1998 Tab. 2-2.2 F316

m ASME B 16.5a - 1998 Tab. 2.3.8 N10276

m JIS B 2220

Note!
All Levelflex probes have two levels of sealing. There is an O-Ring seal and a molded seal behind it.

Dielectric constant

74

m With coax probe: gr > 1.4
m Rod probe: gr> 1.6
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10.1.6 Mechanical construction

Material

Refer to TIO0358F/00/EN, chapter "Material (not in contact with process)" and "Material (in

contact with process)".

Probe length tolerance

Rod probes / coax probes

Over Im 3m 6 m
Up to Im 3m 6m
Admissible tolerance (mm) -5 -10 -20 -30
Weight Levelflex M FMP40 FMP40 FMP40
+ rod probe 6 mm + rod probe 16 mm Coax probe
Weight for F12 or T12 Approx. 4 kg Approx. 4 kg Approx. 4 kg
housing + + +
Approx. 0.2 kg/m Approx. 1.6 kg/m Approx. 3.5 kg/m
Probe length Probe length Probe length
+ + +
Weight of flange Weight of flange Weight of flange
Weight for F23 housing Approx. 7.4 kg Approx. 7.4 kg Approx. 7.4 kg
+ + +
Approx. 0.2 kg/m Approx. 1.6 kg/m Approx. 3.5 kg/m
Probe length Probe length Probe length
+ + +
Weight of flange Weight of flange Weight of flange
Process connection See "Ordering structure", — B 6.
Seal See "Ordering structure", — B 6.
Probe See "Ordering structure", » =5 6.

Endress+Hauser
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10.1.7 Certificates and approvals

CE mark

The measuring system meets the legal requirements of the applicable EC guidelines. These are listed
in the corresponding EC Declaration of Conformity together with the standards applied.
Endress+Hauser confirms successful testing of the device by affixing to it the CE mark.

Overspill protection

WHG, See "Ordering structure", — = 6 (see ZE00256F/00/DE).
SIL 2, for 4 to 20 mA output signal (see SDO0174F/00/EN "Functional Safety Manual").

Telecommunications

Complies with "Part 15" of the FCC rules for an "Unintentional Radiator". All probes meet the
requirements for a "Class A Digital Device".
All probes mounted in metal tanks also meet the requirements for a "Class B Digital Device".

Standards and guidelines
applied

76

The European directives and standards applied can be taken from the associated EC Declarations of
Conformity. In addition, the following also applied for Levelflex M:

EN 60529
Protection class of housing (IP-code)

NAMUR - international user association of automation technology in process industries
= NE21

Electromagnetic compatibility (EMC) of industrial process and laboratory control equipment.
= NE43
Standardization of the signal level for the failure information of digital transmitters.
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Ex approval The devices are certified for use in hazardous areas. The Safety Instructions to be observed are
enclosed and referenced on the nameplate:
m Europe: EC type-examination certificate, Safety Instructions XA
= USA: FM Approval, Control Drawing
m Canada: CSA Certificate of Compliance, Control Drawing
m China: NEPSI Explosion Protection Certificate of Conformity, Safety Instructions XA
m Japan: TIIS Certificate for Ex-apparatus

Correlation of the certificates (XA, ZD, ZE) to the device:

Feature

JUBLIEA
496237
485237
42110z
49110z
4viiaz
4eL1az
40110z
46010z
4.0L0Z
490Ldz
41200z
4€800Z
42800z
41800z
408007
48,00z
42,007
49.00z
45,00z
498EVvX
418EVX
408EVX
46.EVX
482EWX
4926WX
4812vX
40€EVX
4212vX
4912vX
4G12vX
4€12vX
dhievX
4212vX
4€L1¥X
HELLVX
H42LLvX
4891LV¥X
491X
4991 ¥X
4991¥X
4791VX

Non-hazardous area

NEPSI Ex emb (ia) IIC T6

Non-hazardous area, WHG

IATEX 11 3G Ex nA Il T6

NEPSI Exia lIC T6

NEPSI Ex d(ia) IIC T6

*TIIS Exia IIC T4

TIIS Ex d (ia) IIC T4

FM DIP CLII Div.1 Gr. E-G N.I.

CSA General Purpose

ICSA DIP CLII Div.1 Gr. G + coal dust, N.I.

NEPSI DIP

NEPSI Ex nA Il T6

FM IS CLLILIII Div.1 Gr. A-G N.I., zone 0, 1, 2

FM XP CLLILIII Div.1 Gr. A-G, zone 1, 2

CSA IS CLLILII Div.1 Gr. A-D, G + coal dust, N.I., zone 0, 1, 2
(CSA XP CLLILIIDiv.1 Gr. A-D, G + coal dust, N.I., zone 1, 2
IEC Ex td A20/21, Alu blind cover

IEC Ex tD A20/22

ATEX Il 1/2G Ex ia IIC T6 / IECEx zone 0/1

IATEX Il 1/2D/IEC Ex td A20/21, Alu blind cover "

IATEX 1l 2G Ex emb (ia) [IC T6 / IECEx zone 1

ATEX 11 1/3D/ IEC Ex td A20/22 ")

IATEX Il 1/2G Ex ia lIC T6, ATEX Il 1/3D

ATEX Il 1/2G Ex ia IIC T6, WHG

IATEX Il 1/2G Ex d (ia) IC T6 / IEC Ex d (ia) IIC T6

ATEX Il 1/2G Ex ia IIC T6, ATEX Il 1/3D, WHG

2-wire 4-20mA SIL HART

2-wire PROFIBUS PA

60 2-wire FOUNDATION Fieldbus

Power supply
Output: [4-wire 90-250VAC 4-20mA SIL HART
4-wire 10.5-32VDC 4-20mA SIL HART
2-wire 4-20mA HART, Interface

Q(Tm[o|>
x

x
x

10
Approval:

x
x
x

B3
x
x
x
x

X[X[X|X
X[ X[ X]|Xx
XX XX

X[ X[ X[ X]|X
x
B3
x
x
XX
x
x
x
x
x
x
x
x
B3

B3
X
X
3

without display, via communication

4-line display VU331

applicable for FHX40

F12 Alu, coated IP68 gland M20

F12 Alu, coated IP68 thread G1/2

F12 Alu, coated IP68 thread NPT1/2

F12 Alu, coated IP68 Plug M12

F12 Alu, coated IP68 Plug 7/8"

T12 Alu, coated IP68 gland M20

T12 Alu, coated IP68 thread G1/2

T12 Alu, coated IP68 thread NPT1/2

T12 Alu, coated IP68 Plug M12

90 T12 Alu, coated IP68 Plug 7/8"

Housing,

Cable entry: T12 Alu, coated IP68 gland M20 + OV
T12 Alu, coated IP68 thread G1/2 + OV

T12 Alu, coated IP68 thread NPT1/2+0V

T12 Alu, coated IP68 Plug M12 + OVP

T12 Alu, coated IP68 Plug 7/8" + OV

F23 316L IP68 gland M20

F23 316L IP68 thread G1/2

F23 316L IP68 thread NPT1/2

F23 316L IP68 Plug M12

F23 316L IP68 Plug 7/8"

70
Operation:

x
X[ X[ XX

X[XTXTX[XTX] XX

X[X[X|X
X[ XXX

X[ XXX XX[X]X
x
X[ XXX

X[ XXX XX[X]X

x
x

X[ XXX X[X]X
x
XX XTX[X[X[X

X[XTX]X]X
x

X[ XX X]|X

X[ X[ X]X]X
x

X[XTX]X]X
x

X[ X[ X]X]|X

XXX XX

x
x
x

x

x
X[XTX[X]X

x

x

x

X[ X[ X[ X]X
XXX X]X
XXX X][X
XXX X][X
XXX X[X
XXX X][X
XXX X][X

als|w(v|a|Tlo|lo|zZz|Z2|r|X|e|zT|lo|m|o|lo|w|(>|lw|v|2|X[T|o|T|Oo|m|o|~|o|a|ls|w|v]|a(x|S|<|c|H|o|x|o|T]|Zz|Z2|(r|X]|<

XXTXTX[X[XX[X]X]X

XX XX X[X]X]|X]X][X

XXX X[X[X]X]|X]X]|X
x

XXX XX
XXX X[X
XXX X|[X
XXX X|X
XXX X[X
XXX X|[X
XXX X|X
XXX XX

1) Housing F12/F23/T12-OVP: In combination with electronics B, D or F supply intrinsically safe.
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10.1.8 Additional documentation

Additional documentation This Additional documentation can be found on our product pages on www.endress.com.
m Technical Information (TI00358F/00/EN)
m Safety Manual "Functional safety manual" (SD00174F/00/EN)
m Certificate "Allgemeine bauaufsichtliche Zulassung" (approval from the German Institute of
Structural Engineering) (ZE0O0256F/00/DE)
m Brief operating instruction (KAO1050F/00/EN)
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11 Appendix

11.1  HART operating menu (display module)

Ibasic setup 00 tank properties 002 process proper. 004 empty calibr. 005 full calibr. 006 upper block.dist 059 medium cond. 003 f|———
partially filled standard enter value enter value 0.1 2
fully flooded fast change
slow change
test: no filter

|safety settings 01 output on alarm 010 L outp. echo loss 012 delay time 014 safety distance 015 in safety dist. 016 |———
MIN -10% 3.6mA alarm in case of echo loss from blocking distance alarm
MAX 110% 22mA hold warning
hold self holding
user specific output on alarm 011
enter value

llength adjustment 03 probe 032 probe length 033 i
covered determine length 034 I
length 0K
length
free -] probe leng 033 o0 short
too long
|Iinearisation 04 level/ullage. 040 linearisation 041 customer unit 042
level CU linear customer unit 042
ullage CU horizontal ovl _r -
orizontal Cy customer unit 042 linearisation next point 045
manual r
table on TabNo 043 no
Level 044
clear table Volum 045
yes
level DU A 4
ullage DU
|extended calibr. 05 Selection 050 L] range of mapping 052 start mapping 053 dist./meas.value 008
mapping J input of mapping no Level and Interface
range yes are displayed
common P Installation 007
delete map. pres. Map dist. 054 delete map. 051 byp./pipe/coax —|
m— free in tank
is displayed no
yes —|
Joutput 06 PV Select 035 SV Selcet 036 TV Select 037 PV and SV 038 H»{ TV and QV 039
interface interface interface
level level level ¢
upper phase upper phase upper phase
ampl. level Jcommun.address 060 | no. of preambels 061 low output limit 062
off
|enve|ope curve OE plot settings OE1 recording curve 0E2 on
envelope curve single curve
substracted signal cyclic
mapping
Idisplay 09 language 092 back to home 093 format display 094 no.of decimals 095 P sep. character 096 display layout 098 |———
English enter time decimal X . point PV + SV
Deutsch Default: 900 s 1/16” XX , comma PV + SV altern
Francais XXX PV only
Espanol XXXX
Italiano
Nederlands
Katakana (japanese)
| diagnostics 0AjH present error 0A0 | previous error 0A1JH] clear lasterror A2 |- reset 0A3 unlock parameter  0A4 f-»measured dist. ~ 0A5 f|———
for reset code for enter code
see manual see manual
Isystem parameter 0C|H{tag no. 0co} »{ protocol + sw-no.0C2 P serial no. 0C4 | distance unit 05—

Note! The default values of the parameters are typed in boldface.

LOO-FMP4xIxx-19-00-01-en-003
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| dist./meas.value 008 »
Level and Interface
are displayed
Jackn. alarm 017 »
no
yes
»
max. scale 046 »
———PJmax. scale 046 |-»{ diameter vessel 047 | >
[
o
—
(&)
> D
[«b)
w
(@}
=
o
S
S
———»{medium property2 018 echo quality 055 echo quality 056 offset 057 output damping 058} » o
80.00 is displayed is displayed will be added to the -
dielectric constant measured level E
lower phase =
n
[«b)
[a'm
 curr. output mode 063 J PLsimulation 065 067 |—>
standard
fixed current P fixed cur. value 064 sim. off
current turn down sim. level simulation value 066
-LI sim. volume
4 mA value 068 |-]20 mA value 069 sim. level interface
sim. volume interface
»
>
 display test 097 »
off
on
4’|dist. interface 0A6 application par. 0A8 »
not modified
modified
download mode ~ 0C8 »

Endress+Hauser

LOO-FMP4xIxx-19-00-02-en-003
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11.2 Patents

This product is protected by at least one of the following patents.
Further patents are pending,

m US 5,601,251 2 EP 0 780 664
m US 5,827,985 2 EP 0 780 664
m US 5,884,231 2 EP 0 780 665
m US 5,973,637 2 EP 0 928 974
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Index
A (0)
ACCESSOTIES .« v v et et e e 59 Operating menu . .......ovvevrvrvnenenenenennnn. 33
Alarm . . e 39 Operation .....oviv i e 32, 36
Application eIrors « .« v vt 67 Operational safety .. ..o, 4
B Ordering Structure. . ..o v ve et i 6
BasiC SEtUDP .+« v oottt e e 43, 45 P
Potential equalization ................ ... ... ..., 31
C Process Properties . ...... ..o 46
CEmark......oooiiiiiii 10 PrOCESS SATELY . o v vttt e e e 4
Centering diskS . .o .o v et e 61
COMMISSIONING . + v v v ettt e et e e 42 R
COmMMUDOXK. « vttt ettt e et 63 Repairs . ...ove 58
ConNeCtion . oo vttt e e e 30 Repairs to Ex-approved devices ..................... 58
Connection compartment . ...........c.ovivuunnnn.. 28 Replacement . ......coviiiiii i 58
ReSel. . vt 38
D Return. .....ovii i 70
Declaration of Conformity............. ..., 10 RMAAD 30
Degree of protection . ............ ... 31 RN22IN 30
Designated USe . oo vvvv ettt 4
DIMENSIONS . « .« v v e ee e ee e e e 13 S
DISPlaY &+ vt e 34 Safety conventionsandicons.............ooiiin.. 5
Service interface FXA201. ... ... ... ... L., 63
E Software history. . . ... oo e e 70
Empty calibration . .......... ... i 46 SPAre Parts ...ttt 69
Envelope curve. ... 51 SYStem eITOT MESSAZES .« « v v v evvv e eeee e eeeeeeeeess 65
Error messages .. ....covuiinin i 39, 65
EX QPPIOVAL. « o o vveee e e e e e e 77 T
Exterior cleaning. .. ........co i 58 TI2housing ... oovvie e 27
Tank Properties . . .. vvvvenn i e 45
F Technicaldata. .. ......covininni .. 71
FlZhousing ..ot 26 Troubleshooting ............c.ooiiiiiiinennnnn... 64
F23housing ... 26 Troubleshooting inStructions . . ..................... 64
FHXA0 ..o 60 Turmng thehousing .........oovvviiiininn. 11,25
Field Communicator 375,475, ... ... ... oL, 40
Full Calibration . . . ..o vvvveee e 47 | U
Unlock parameter . ......c.vein i iienenn 37
H
HART ..o e 28, 30, 40 \"/
I VU3 oo e 51
Installation ... ......c.ouvrei i 11 \'\
Warning . ...ovve i 39
K Weather protection cover ...........covuiuinn... 59
Key assignment. ... 35 WITING. « o ottt e e e 26
L
LOCK . o 36
M
Maintenance. . .. .vv vt e 58
Medium Properties . .. ... 49
Menu SITUCTUTE . + v v v e e ettt ie e e ee e 80
N
Nameplate . ....ouviir it e 6
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P/SF/Konta XIV

Endress+Hauser

People for Process Automation

Declaration of Hazardous Material and De-Contamination
Erklarung zur Kontamination und Reinigung

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#

RA N | | | | | | | | clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

0 ° Bitte geben Sie die von E+H mitgeteilte Riicklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch aulSen auf der Verpackung. Nichtbeachtung dieser Anweisung fiihrt zur Ablehnung ihrer Lieferung.

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material

and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the

packaging.

Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, bendtigen wir die unterschriebene

"Erklérung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt aulSen an der
Verpackung an.

Type of instrument / sensor Serial number
Gerdte-/Sensortyp Seriennummer

[] Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerdt in Schutzeinrichtungen

Process data/ Prozessdaten Temperature / Temperatur: [°F] [°C] Pressure / Druck [psi] [Pa]
Conductivity / Leitfahigkeit [uS/cm]  Viscosity / Viskositét [cp] [mm’/s]
Medium and warnings y. _ A
Warnhinweise zum Medium _ _ _ y. X L ]
X . P . . harmful/ * -
Medium /concentration | Identification | flammable toxic corrosive irritant other harmless
Medium /Konzentration|  CAS No. entziindlich giftig dtzend ggggg{%lfﬁ- sonstiges* |unbedenklich
reizend

Process

medium

Medium im

Prozess

Medium for

process cleaning

Medium zur

Prozessreinigung

Returned part

cleaned with

Medium zur

Endreinigung

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosiv; brandfordernd; umweltgeféhrlich; biogeféhrlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.

Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Description of failure / Fehlerbeschreibung

Company data / Angaben zum Absender

Company / Firma Phone number of contact person / Telefon-Nr. Ansprechpartner:

Address / Adresse Fax / E-Mail

Your order No. / lhre Auftragsnr.

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”

“Wir bestétigen, die vorliegende Erkldrung nach unserem besten Wissen wahrheitsgetreu und vollstandig ausgefiillt zu haben. Wir bestétigen
weiter, dass die zuriickgesandten Teile sorgféltig gereinigt wurden und nach unserem besten Wissen frei von Riicksténden in gefahrbringen-
der Menge sind.”

(place, date / Ort, Datum) Name, dept./Abt. (please print / bitte Druckschrift) Signature / Unterschrift
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