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Technical Information
Micropilot NMR81

Tank Gauging

Application

Micropilot NMR8x Series intelligent tank gauges are designed for high accuracy
liquid level measurement in storage and process applications. They fulfill the
exacting demands of tank inventory management, inventory control, custody
transfer, loss control, total cost saving, and safe operation.

Typical areas of application

= Precise level measurement of oil (fuels), chemicals, and alcohol in free space

= Tank mounted intelligence makes NMR8x ideal for single or multi-task
installations, measuring the liquid level and integrating a wide range of tank
sensor measurement functions including: Liquid level, Water level, Temperature
and Pressure.

Your benefits

= S[L2/3 certified as per IEC 61508 (Minimum, Maximum, Continuous level)

= Measures liquid level to an accuracy of +/- 0.5 mm (0.02 in) and integrates
temperature, water level, pressure, overfill prevention sensor

= Robust [P66/68, NEMA Type 4x/6P enclosure, stainless steel or aluminum and
with 2”(50mm) to 4”(100mm) antennas

= Wide range of output signals including V1, Modbus RS 485, and HART protocol

= Suitable for atmospheric and high pressure applications up to 16 bar/1.6 MPa/
232 psi
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Document information

Symbols used

Safety symbols

This symbol alerts you to a dangerous situation. Failure to avoid this situation will result in serious or
fatal injury.

A\ WARNING
This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in serious or
fatal injury.

A\ CAUTION
This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in minor or
medium injury.

NOTICE

This symbol contains information on procedures and other facts which do not result in personal
injury.

Electrical symbols
o

Alternating current

~

Direct current and alternating current

Direct current
L

Ground connection

A grounded terminal which, as far as the operator is concerned, is grounded via a grounding system.
@ Protective earth (PE)

Ground terminals that must be connected to ground prior to establishing any other connections.

The ground terminals are located on the interior and exterior of the device:
= Interior ground terminal: protective earth is connected to the mains supply.
= Exterior ground terminal: device is connected to the plant grounding system.

Tool symbols
S

Phillips head screwdriver

0~

Flat blade screwdriver

Qe

Torx screwdriver

O
Allen key

28

Open-ended wrench

Symbols for certain types of information and graphics

Permitted
Procedures, processes or actions that are permitted

M& Preferred
Procedures, processes or actions that are preferred

Forbidden

Procedures, processes or actions that are forbidden
B Tip

Indicates additional information

Endress+Hauser
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Reference to documentation

@«

Reference to graphic

>

Notice or individual step to be observed
1, 2,3

Series of steps

Lo

Result of a step

=5

Visual inspection

Operation via operating tool

Write-protected parameter

1,2,3,..
[tem numbers

A B,C, ...
Views

A\ — [@ Safety instructions

Observe the safety instructions contained in the associated Operating Instructions

E== Temperature resistance of the connection cables

Specifies the minimum value of the temperature resistance of the connection cables

Endress+Hauser
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Function and system design

Measuring principle

Micropilot is a directional level radar, operating based on the 'Frequency-Modulated Continuous
Wave" principle (FMCW). The radar emits a precise crystal-oscillated, continuously varying frequency
wave from the antenna. The wave is reflected off the product surface and received again by the radar
system.

A0023768

1 FMCW principle: Emission and reflection of the continuous wave.

R Reference point of the measurement
D  Distance between R and the product surface

The frequency of this wave is precisely modulated in the form of a sawtooth signal between two limit
frequencies f; and f:
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A0023771
2 FMCW principle: Results of the frequency modulation

1 Emitted signal
2 Received signal

Thus, at any given time the frequencies of the emitted and the received signal differ by
Af =k At

where At is the transit time and k is the known slope of the frequency modulation.
At, on the other hand, is determined by the distance D between the reference point R and the
product surface:

D=(cAt)/2

where c is the speed of propagation of the wave.

In summary, D can be calculated from the measured frequency shift Af. D is then used to calculate
the contents of the tank.

Endress+Hauser
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In addition to measuring the level, the device can also be used for the integration of tank sensors
into tank inventory systems. All measured and calculated values can be displayed at the built-in
display. Via a field communication protocol, they can be transferred to an inventory control system.

Integration of tank sensors

A B
HART 4-20 mA

1 gj]% ! O’l |

Integration of tank sensors with Micropilot (Example)

A0023767

3

A HART multidrop mode

B HART and analog mode

1 Pressure transmitter

2 Average temperature transmitter

3 Micropilot

4 Field protocol transmits data to an inventory control system

5 Inventory control system (e.g. Tankvision NXA820 or Tankvision Professional NXA85)

Endress+Hauser
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Measuring system = From single tank level measurement to the largest oil refinery applications, Endress+Hauser tank
gauging devices are an integral part of tank farm management solutions. A wide variety of data
output protocols are available for seamless integration into many commonly used systems.

= A primary example is Tankvision from Endress+Hauser. Tankvision is a scalable system offering
local tank management for multiple loops via Modbus or V1 protocols. Accumulated data is
available to DCS and other plant management systems via a Host Link.

15
M
o
‘14
12 _ 13 .
=0 =

A0027700

®

4 Integration of tank gauging devices into an inventory management system (typical example)

Proservo NMS8x

Pressure transmitter (e.g. Cerabar)
Temperature transmitter (e.g. Prothermo)
Tankside Monitor NRF81

Micropilot S FMR5xx

Micropilot NMIR8x

Field protocol (e.g. Modbus, V1)
Tankvision Tank Scanner NXA820
Ethernet

10 Ethernet switch

11 Internet Browser

12 Tankvision Data Concentrator NXA82 1
13 Tankvision Host Link NXA822

14 Modbus

15 DCSorPLC

O N WN
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Input/output

Level measurement Measured variable

The measured variable is the distance between a reference point (mounting flange) and a reflective
surface (e.g. product surface).
Maximum measuring range

The maximum measuring range depends on the dielectric constant €, of the measured medium and
on the size of the antenna:

AY B?

50 mm (2 in) 80 mm (3 in) 100 mm (4 in)
1.4t01.9°) 4m (13 ft) 15 m (49 ft) 25m (82 ft)
19to4 8 m (26 ft) 30 m (98 ft) 50 m (164 ft) ¥
4t0 10 20 m (66 ft) 60m (197 ft) ¥ 70 m (230 ft) 4
> 10 30m (98 ft) 70 m (230 ft) ¥ 70 m (230 ft) ¥
1) Dielectric constant €,

2) Antenna

3) For the measurement of absorbing gases either use a guided radar measuring device, measuring devices
with a different measuring frequency or another measuring principle.

4) For devices with Weight+Measure approval: Maximum measuring range: 30 m (98 ft)

ﬂ For dielectric constants (DC values) of many media commonly used in various industries refer
to:

= the Endress+Hauser DC manual (CPO1076F)

= the EndresstHauser "'DC Values App" (available for Android and iOS)

ﬂ For devices with Weight+Measure approval (option NTA, NTC, PTA or PTC of ordering feature
150 "Accuracy, Weight + Measure Approval’): Maximum measuring range:
0.8to 30 m (2.6 to 98 ft)

ﬂ The actual usable measuring range depends on additional criteria like the mounting location or
possible interference reflections.

ﬂ Minimum distance from flange to product surface: 0.8 m (2.6 ft)

For the measurement of absorbing gases either use a quided radar measuring device,
measuring devices with a different measuring frequency or another measuring principle.

This is the case for the following media, i. e.:
= Aceton

s Methyl chloride

s Methylethylketone

= Propylen oxide

= VCM (vinyl chloride monomere)

Contact Endress+Hauser, if you need to measure in one of these media. Together, we will find
the solution for your measuring task.

Operating frequency

DY 0?

NMR81 approx. 80 GHz
1) Device

2) Operating frequency

Endress+Hauser
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Transmitting power

pY p1? p2? AY
NMR81 6.3 mW 1.8 mW 63 pW
1) Device

2) Generated Peak Pulse Power

3) Radiated Peak Pulse Power

4) Average output power

Endress+Hauser
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HART Ex ia/IS active input

A0027364

5 HARTEXx ia/IS active input

E1 HART+
E2 HART -

The device has a HART Ex ia/IS active input. Additional features are provided if the following
Endress+Hauser devices are connected:

Prothermo NMT

The measured level is transmitted to the Prothermo. Prothermo uses this level to calculate the
average temperature of the product.

Technical data

s Transmitter power supply voltage
23.0V-380Q g

s Maximum load
500 Q including signal line

s Maximum current of all connected devices
24 mA

ﬂ The HART Ex ia/IS active input is available by default. It needs not to be chosen explicitly when
ordering a device.

10
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170 modules

Overview

6 Position of the I/0 modules in the terminal compartment

The terminal compartment contains up to four I/0 modules, depending on the order code.

= Modules with four terminals can be in any of these slots.
= Modules with eight terminals can be in slot B or C.

The exact assignment of the modules to the slots is dependent on the device version. For a
detailed description refer to the Operating Instructions of the device in question.

ﬂ The following restrictions apply when selecting the modules:
= The device may contain a maximum of four I/0 modules.
= A maximum of two I/0 modules with 8 terminals is possible.

Ordering feature 040: "Primary Output"

A0027363

NMx8x - xxxx XX XX XX ...
——

Ordering feature 050: 'Secondary 10 Analogue"

040
oV ‘NZ) ‘T3) ‘s‘*’
Modbus RS485 °)
Al ‘ 1 ‘ 4 ‘ 5> B14
v1®)
B1 ‘ 1 ‘ 4 ‘ 5 B15
4-20mA HART Ex d/XP°)
E1 ‘ 1 ‘ 8 ‘ 5 B16
4-20mA HART Ex i/1S *)
H1 ‘ 1 ‘ 8 ‘ 5 B16
WM550 )
c1 ‘ 1 ‘ 4 ‘ 5 BI15
1) Option
2) Number of I/0 modules
3) Number of terminals
4) Technical data
5) Type of I/0 module

NMx8x - xxxx XX XX XX ...
—~
050

Endress+Hauser
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Ordering feature 050: "Secondary IO Analogue"

= Type of I/0 module:
1 x"Ex d/XP 4-20mA HART + RTD input"
= Option
Al
= Number of /0 modules
1
= Number of terminals
1x8
= Technical data = 16
= Type of I/0 module:
2 x"Ex d/XP 4-20mA HART + RTD input
= Option
A2
= Number of /0 modules
2
= Number of terminals
2x8
= Technical data = 16
= Type of I/0 module:
1 x"Ex i/IS 4-20mA HART+ RTD input"
= Option
Bl
= Number of /0 modules
1
= Number of terminals
1x8
= Technical data = 16
= Type of I/0 module:
2 x"Ex i/1S 4-20mA HART+ RTD input"
= Option
B2
= Number of /0 modules
2
= Number of terminals
2x8
= Technical data = 16
= Type of I/0 module:
1 x"Ex i/IS 4-20mA HART + RTD input"
1 x"Ex d/XP 4-20mA HART + RTD input"
= Option
C2
= Number of /0 modules
2
= Number of terminals
2x8
= Technical data = 16
= Type of I/0 module:
none
= Option
X0
= Number of I/0 modules
0
= Number of terminals
0
= Technical data -

Ordering feature 060: 'Secondary 10 Digital Exd"

NMx8x - xxxx xx xx XX ...
—
060

12
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Ordering feature 060: "Secondary IO Digital Exd"
= Type of I/0 module:
1 x"2x relay + 2x discrete I/0"
= Option
Al
s Number of I/0 modules
1
s Number of terminals
1x4
= Technical data > 18
= Type of I/0 module:
2 x"2x relay + 2x discrete [/0"
= Option
A2
s Number of I/0 modules
2
s Number of terminals
2x4
= Technical data > 18
= Type of I/0 module:
3 x "2x relay + 2x discrete [/0"
= Option
A3
s Number of I/0 modules
3
s Number of terminals
3x4
= Technical data > 18
= Type of I/0 module:
1x "Modbus RS485"
= Option
B1
s Number of I/0 modules
1
s Number of terminals
3x4
= Technical data > 14
= Type of I/0 module:
1x "Modbus RS485"
1 x"2x relay + 2x discrete [/0"
= Option
B2
s Number of I/0 modules
2
s Number of terminals
2x4
s Technical data
> 14
> 18
= Type of I/0 module:
1x "Modbus RS485"
2 x"2x relay + 2x discrete [/0"
= Option
B3
s Number of I/0 modules
3
s Number of terminals
3x4
s Technical data
> 14
> 18

Endress+Hauser
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= Type of I/0 module:
1 x"WM550"
= Option
El
= Number of I/0 modules
1
= Number of terminals
1x4
= Technical data - 15
= Type of I/0 module:
1 x"WM550"
1 x"2x relay + 2x discrete [/0"
= Option
E2
= Number of I/0 modules
2
= Number of terminals
2x4
= Technical data = 15
= Type of I/0 module:
1 x"WM550"
2 x"2x relay + 2x discrete I/0"
= Option
E3
= Number of /0 modules
3
= Number of terminals
3x4
= Technical data = 15
= Type of I/0 module:
none
= Option
X0
= Number of /0 modules
0
= Number of terminals
0
= Technical data -

"Modbus RS485": Technical data

Number of units
Maximum 15 instruments per loop

Baud rate: Selectable
= 600 bit/s

= 1200 bit/s

= 2400 bit/s

= 4800 bit/s

= 9600 bit/s

= 19200 bit/s

Parity: Selectable
= Odd

= Even

= None

Cable
3-wire, with screening
The screening must be connected inside the housing

Termination resistors
To be set as required in specific environments

Topology
= Serial bus
= Tree structure

Transmission distance
Maximum 1200 m (3900 ft) including limbs or branches;

14
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branches under 3 m (9.8 ft) are negligible

Instrument address
Each transmitter has an individual bus address configured in the software of the transmitter

Isolation
Bus inputs are electrically isolated from the other electronics

Error on alarm
Error message classified according to NAMUR NE 107

"V1": Technical data

Number of units
Maximum 10 instruments per loop

Baud rate: Selectable
3300 bit/s

Cable
® 2-wire twisted pair, screening recommended
= )-wire, unscreened

Termination resistors
Not required

Topology
= Serial bus
= Tree structure

Transmission distance
Maximum 6 000 m (19 700 ft)

Instrument address
Each transmitter has an individual bus address configured in the software of the transmitter

Isolation
Serial communication circuit isolated from other circuits

Error on alarm
Error message classified according to NAMUR NE 107

WM550: Technical data

Number of units
Maximum 15 Y instruments per loop

Baud rate: Selectable
= 600 bit/s

= 1200 bit/s

= 2400 bit/s

= 4800 bit/s

Cable

= 2-wire twisted pair, unscreened (recommended)

= 2-wire, screened or unscreened

Topology

Current loop or 2 redundant current loops (requires 2 I/0 modules WM550)

Transmission distance
Maximum 7 000 m (22967 ft)

Instrument address
Each transmitter has an individual bus address configured in the software of the transmitter

Isolation
Serial communication circuit isolated from other circuits

Error on alarm
Error message classified according to NAMUR NE 107

1) The maximum number of devices depends on the maximum output voltage of the master and the voltage drop of slaves. For NXA820 with Nxx8x
devices, a maximum number of 12 devices is guaranteed

Endress+Hauser
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"4-20mA HART" I/0 module (Ex d/XP or Ex i/IS): Technical data

General data
Number of units
Maximum 6 instruments per loop

Baud rate: Selectable
1200 bit/s

Cable
= 2-wire twisted pair, screened
= Core cross section: 0.2 to 2.5 mm? (24 to 13 AWG)

Topology
= Serial bus
= Tree structure

Transmission distance
Maximum 1200 m (3900 ft)

Instrument address

Each transmitter on a signal loop has an individual bus address. This is defined within the
transmitter software and / or auxiliary configuration environment such as host system or Field
Communicator 475.

Isolation
Bus inputs are electrically isolated from the other electronics

Input data

Input operating modes

= 4.20mA input (1 external device)

= HART master+4..20mA input (1 external device)
= HART master (up to 6 external devices)

Internal load (to ground)
400Q

Measuring range
0to 26 mA

Accuracy
+15 pA (after linearization and calibration)

Connection of a Prothermo NMT
The measured level is transmitted to the Prothermo. Prothermo uses this level to calculate the
average temperature of the product.

Connection of a RTD temperature probe
2-, 3- or 4-wire connection

Output data

Output operating modes

= 4..20mA output

= HART slave +4..20mA output

Output current
3 to 24 mA

Accuracy
+15 pA (after linearization and calibration)

Error on alarm
HART error message classified according to NAMUR NE 107

Data for passive usage (input or output)
= Minimum terminal voltage

10.4V?
= Maximum terminal voltage

29v?

2) Observing these values is mandatory in order to ensure correct measured value information.

16 Endress+Hauser
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C 123 45678

B 12345678

Ty

—————

|7

Passive input or output: Use terminals 1 and 2

Data for active usage (input or output)
s Transmitter power supply voltage
(Ex d/XP)
18.5V-360Q - Ljpaq
s Transmitter power supply voltage
(Ex 1/1S)
20.0V-360Q - Ijpaq
= Qutput load
max. 500 Q including signal line 3

A0033030

C 12345678

B 12345678

(i

®38

Active input or output: Use terminals 2 and 3

3) Observing this value is mandatory in order to ensure correct measured value information.

A0033031

Endress+Hauser
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"Digital I/0 module": Technical data

Output
s Relay switching power for resistive load
s 30 VDC @ 2 A
s 250 VDC @ 0.1A
= 250 VAC @ 2 A
= Relay type
= normally open;
= can be set to 'normally closed" by a software option 4

Input
= Maximum pick-up voltage
= 250 VAC
= 250 VDC
» Minimum pick-up voltage
= 25 VAC
= 5 Vpc
= Current consumption at maximum voltage
= <1mA (DC)
= <2 mA (AC)

4) In case of a power supply failure, the switching state is always "open’, irrespectiv of the selected software option.

18 Endress+Hauser
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Power supply

Terminal assignment

E;

A0026372

9 Terminal compartment (typical example) and ground terminals

Terminal area A/B/C/D (slots for I/0 modules)

Module: Up to four I/0 modules, depending on the order code
= Modules with four terminals can be in any of these slots.

s Modules with eight terminals can be in slot B or C.

The exact assignment of the modules to the slots is dependent on the device version. For a
detailed description refer to the Operating Instructions of the device in question.

Terminal area E

Module: HART Ex i/IS interface
= E1: H+

= E2: H-

Terminal area F

Remote display

® F1:V¢c (connect to terminal 81 of the remote display)

= F2:Signal B (connect to terminal 84 of the remote display)
= F3:Signal A (connec t to terminal 83 of the remote display)
» F4:Gnd (connect to terminal 82 of the remote display)

Terminal area G (for High voltage AC power supply and Low voltage AC power supply)
s G1:N

= (G2:not connected

= G3:L

Terminal area G (for Low voltage DC power supply)

= G1:L-

= (G2: not connected

= G3:L+

Terminal area: Protective ground
Module: Protective ground connection (M4 screw)

S

A0018339

10 Terminal area: Protective ground

Endress+Hauser 19
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Remote display and operating module DKX001

B A ¢

A0037025

11 Connection of the remote display and operating module DKX001 to the Tank Gauging device (NMR8x,
NMS8x or NRF8x)

1 Remote display and operating module
Connecting cable
3 Tank Gauging device (NMR8x, NMS8x or NRF8x)

N

ﬂ The remote display and operating module DKX001 is available as an accessory. For details refer
to SD01763D.

ﬂ » The measured value is indicated on the DKX001 and on the local display and operating
module simultaneously.
= The operating menu cannot be accessed on both modules at the same time. If the operating
menu is entered in one of these modules, the other module is automatically locked. This
locking remains active until the menu is closed in the first module (back to measured value
display).

Supply voltage

High voltage AC power supply:
Operational value:
100 to 240 V¢ (- 15 % + 10 %) =85 to 264 V¢, 50/60 Hz

Low voltage AC power supply:
Operational value:
65 Vac (-20% +15%) =52 to 75 V¢, 50/60 Hz

Low voltage DC power supply:
Operational value:
2410 55 Vpc (-20% +15 %) =19 to 64 Vpc

Power consumption

Maximum power varies depending on the configuration of the modules. The value shows maximum
apparent power, select the applicable cables accordingly. The actual consumed effective power is
12 W.

High voltage AC power supply:
28.8VA

Low voltage AC power supply:
21.6 VA

Low voltage DC power supply:
13.4W

20

Endress+Hauser



Micropilot NMR81

Cable entries

nl)

Ordering feature 090 "Electrical Connection Cable entries (with blind plugs) 2)

7 x thread M20

7 x thread M25

7 x thread G1/2

7 x thread G3/4

7 x thread NPT1/2

m | m|lo|lo|w| >

7 x thread NPT3/4

=

Position 090 of the order code, e.g. NMx8x-XXXXXXXXXXXXXA...

The entries NOT having I/0 modules inside will be directly assembled with 316L blind plugs without
adapters. For details of module positions, refer to the chapter for "Slots for I/0 modules" in Operating
Instructions.

N

ﬂ For the following devices with TIIS Ex d approval, cable glands are attached to the device (see
position 010 of the order code). These cable glands must be used.
= Micropilot NMIR81-TA...
= Micropilot NMR81-TC...
= Micropilot NMR81-TE...

Cable specification

Terminals

Wire cross section 0.2 to 2.5 mm? (24 to 13 AWG)

Use for terminals with function: Signal and power supply
= Spring terminals (NMx8x-xx1...)

= Screw terminals (NMx8x-xx2...)

Wire cross section max. 2.5 mm? (13 AWG)
Use for terminals with function: Ground terminal in the terminal compartment

Wire cross section max. 4 mm?2 (11 AWG)
Use for terminals with function: Ground terminal at the housing
Power supply line

Standard device cable is sufficient for the power line.

Analog signal lines

Screened cable must be used for:

= the 4 to 20 mA signal lines.

= the RTD connection.

Digital I/0 signal lines

= Shielded cable is recommended if using the relays.

= Observe the grounding concept of the plant.

HART communication line

Shielded cable is recommended if using the HART protocol. Observe the grounding concept of the
plant.

Modbus communication line

= Observe the cable conditions from the TIA-485-A, Telecommunications Industry Association.
= Additional conditions: Use shielded cable.

V1 communication line

= 2-wire twisted pair, screened or unscreened cable
= Resistance in one cable: < 120 Q
= Capacitance between lines: < 0.3 pF

Endress+Hauser

21




Micropilot NMR81

WM550 communication line

= 2-wire twisted pair, unscreened cable

= (Cross section minimum 0.5 mm? (20 AWG)
= Maximum total cable resistance: < 250 Q

= Cable with low capacitance

Overvoltage protection

On the communication and power lines; according to [EC 60060-1 /DIN 60079-14:
10 kA, 8720 ps, 10 pulses according to IEC 60060-1 / DIN 60079-14

22
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Performance characteristics

Sampling rate

>33s71

Reference operating
conditions

According to OIML R85 (2008)

= Temperature: -25 to +55 °C (-13 to 131 °F)

= Atmospheric pressure

= Relative humidity (air): 65 % +15 %

= Medium with good reflectivity and calm surface

= Signal beam hits the tank wall only at one side

= No major interference reflections inside the signal beam

Measured value resolution

< 0.1 mm (0.004 in)

Maximum measured error

The following values are valid for a measuring distance up to 30 m (100 ft)

Ordering feature 150 "Accuracy, Weight + Measure Approval" ) Maximum measured error

= [TA: Maximum performance, 10-point calibration certificate
= NTA: Maximum performance, NMi type approval
= PTA: Maximum performance, PTB type approval

+0.5 mm (+0.02 in)

s [TC: Standard version, 10-point calibration certificate
s NTC: Custody transfer type approval according to NMi
= PTC: Custody transfer type approval according to PTB

+1 mm (+£0.04 in)

= [CR: Standard version, w/o calibration certificate
= [CW: Standard version, 3-point calibration certificate
= [CX: Standard version, 5-point calibration certificate

+1 mm (+0.04 in)

1) Position 21 to 23 in the order code (e.g. NMR8X-XXXXxxXxXXXXXXXXXXXxXICR...)

Hysteresis 0.2 mm (0.008 in)
Repeatability 0.2 mm (0.008 in)
Linearity Within maximum measured error

Long-term drift

Within the specified error of measurement

Influence of ambient
temperature

Within the specified accuracy according to OIML R85 (2008)

Endress+Hauser
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Installation

Installation conditions

Mounting position

General conditions

= Do not install in the centre of the tank.

= Do not install above a filling stream.

= Avoid any tank installations (e.g. limit switches, temperature probes) within in the signal beam.

Emitting angle

- @
W—Z-D-tan2

A0042277

12 Relationship between beam angle a, distance D and beam diameter W. Distance A is the minimum
distance to the tank wall (or other installations). Distance A equals the half of beam diameter W

The beam angle is defined as the angle a where the energy density of the radar waves reaches half
the value of the maximum energy density (3-dB-width). Microwaves are also emitted outside the
signal beam and can be reflected off interfering installations.

Beam diameter W as a function of beam angle a and measuring distance D:

NMR81
st 50 mm (2 in) 80 mm (3 in) 100 mm (4 in)
a? 7 4 3
D? w4
5m (16 ft) 0.61m (2 ft) 0.35m (1.1 ft) 0.26 m (0.9 ft)
10m (33 ft) 1.22 m (4 ft) 0.7 m (2.3 ft) 0.52 m (1.7 ft)
15 m (49 ft) 1.83 m (6 ft) 1.05m (3.4 ft) 0.79 m (2.6 ft)
20 m (66 ft) 2.44 m (8 ft) 1.4m (4.6 ft) 1.05m (3.4 ft)
25m (82 ft) 3.05m (10 ft) 1.74m (5.7 ft) 1.31m (4.3 ft)
30 m (98 ft) 3.66 m (12 ft) 2.09m (6.9 ft) 1.57 m (5.2 ft)
1) Antenna size
2) Beam angle
3) Measuring distance
4) Beam diameter

24
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Minimum distance (A) to tank wall or other installations

NMR81
st 50 mm (2 in) 80 mm (3 in) 100 mm (4 in)
a? 7 & 3°
D> AY

5m (16 ft) 0.31m (1ft) 0.17 m (0.6 ft) 0.13 m (0.4 ft)
10 m (33 ft) 0.61m (2 ft) 0.35m (1.1 ft) 0.26 m (0.9 ft)
15 m (49 ft) 0.92 m (3 ft) 0.52 m (1.7 ft) 0.39m (1.3 ft)
20 m (66 ft) 1.22 m (4 ft) 0.7 m (2.3 ft) 0.52 m (1.7 ft)
25 m (82 ft) 1.53 m (5 ft) 0.87 m (2.9 ft) 0.65m (2.1 ft)
30 m (98 ft) 1.83 m (6 ft) 1.05 m (3.4 ft) 0.79 m (2.6 ft)

Antenna size

Beam angle
Measuring distance
Minimum distance

W

Mounting nozzle

e

@D Inner nozzle diameter
Hpax Maximum nozzle length

A0032956

oDV

M (Hpay) ?

50 mm (2 in) >

80 mm (3 in) ?

100 mm (& in) *

> 45 mm (1.77 in); < 75 mm (2.95 in)

600 mm (24 in)

> 75 mm (2.95in); < 95 mm (3.74 in)

1000 mm (40 in)

1700 mm (68 in)

>95mm (3.74in); < 150 mm (5.91 in)

1250 mm (50 in)

2150 mm (86 in)

2850 mm (114 in)

> 150 mm (5.91in)

1850 mm (74 in)

3200 mm (128 in)

4300 mm (172 in)

1) Inner nozzle diameter

2) Maximum nozzle length (Hp,,,). In case of longer nozzles, a reduced measuring performance is to be

expected.

3) Feature 100 of the product structure: Antenna AB
4) Feature 100 of the product structure: Antenna AC
5) Feature 100 of the product structure: Antenna AD

Endress+Hauser
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Vertical alignment of the 50mm(2") and 80mm(3") antenna

For optimum measuring accuracy the antenna must be installed at right angles to the medium
surface. An adjustable seal is available for the alignment > B8 50.

Vertical alignment of the 100mm (4") antenna

For optimum measuring accuracy the antenna must be installed at right angles to the medium
surface. For this purpose the 100mm(4") antenna always has an alignment unit. A level tool
indicating the correct alignment is attached to the alignment tool.

[

A0027776

13 Alignment unit of the 100mm(4") antenna

1 Level tool indicating the correct alignment
a  Alignment angle; Gpg, =25 °
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Environment

Ambient temperature range

Device

-40 to +60 °C (40 to +140 °F)

Display module

-20to +70 °C (-4 to +158 °F)

E] The readability of the display may be impaired at temperatures outside this
temperature range.

Ambient temperature limits

The following diagrams take into account only functional aspects. There may be further
restrictions for certified device versions. Please refer to the separate Safety Instructions.

Device configuration

The ambient temperature limits depend on the I/0 modules present in the slots of the terminal
compartment. Data are given for the following five typical configurations:

w O O
N ()
w w
1/0 configuration I =N
o T |on
o o
~ ~
[0} ©
A0023888
1 (worst case) v v v v
2 (best case) - - - -
3 v - _
4 - - -
5 v - v

Endress+Hauser
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With a temperature (T,) at the process connection the admissible ambient temperature (T,) is
reduced according to the following diagram (temperature derating):

Ambient temperature limits for NMR81

pi— ?)

TP
P5 P4

Temperature unit: °C (°F) A0019351
1/0 configuration P1 P2 P3 P4 P5

T, T, T, T, T, T, T, T, T, T,
1 -40 55 55 55 200 48 200 -40 -40 -40

(-40) | (131) | (131) | (131) | (392) | (119) | (392) | (-40) | (-40) | (-40)

2 -40 60 60 60 200 55 200 -40 -40 -40
(-40) | (140) | (140) | (140) | (392) | (131) | (392) | (-40) | (-40) | (-40)

3 -40 55 55 55 200 51 200 -40 -40 -40
(-40) | (131) | (131) | (131) | (392) | (124) | (392) | (-40) | (-40) | (-40)

4 -40 60 60 60 200 53 200 -40 -40 -40
(-40) | (140) | (140) | (140) | (392) | (128) | (392) | (-40) | (-40) | (-40)

5 -40 55 55 55 200 50 200 -40 -40 -40
(-40) | (131) | (131) | (131) | (392) | (122) | (392) | (-40) | (-40) | (-40)

Classification of
environmental conditions
according to DIN EN
60721-3-4

4K5, 4K6, 4B1, 4M7, 472, 473, 478

Storage temperature

-50to +80°C (-58to +176 °F)

Humidity

<95 %

Degree of protection

= [P68/66 according to DIN EN 60529
= Type 6P/4x according to NEMA 250

Shock resistance

= 30 g (18 ms) according to DIN EN 60068-2-27 (1993)
= (lassification according to DIN EN 60721-3-4: 4M7

Vibration resistance

= 20to 2000 Hz, 1 (m/s?)2/Hz according to DIN EN 60068-2-64 (1994)
= This corresponds to an acceleration value of 4.5 g and fulfills class 4M7 of DIN EN 60721-3-4
(1995)

Electromagnetic = Transient emissions according to DIN EN 61326, class B

compatibility (EMC) = Interference resistance according to DIN EN 61326, Appendix A (Industry use) and NAMUR
recommendation NE21
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Process
Process temperature range Device Process temperature range
NMR81 -40 to +200 °C (=40 to +392 °F)
Process pressure range Device Process pressure range
NMR81 -1to +16 bar (-14.5 to +232 psi)
Dielectric constant Application Dielectric constant
Free space g 214 R
1) For the dependence of the measuring range on the dielectric constant: > B 8

For dielectric constants (DC values) of many media commonly used in various industries refer

to:

= the Endress+Hauser DC manual (CPO1076F)
= the Endress+tHauser "DC Values App" (available for Android and i0S)

Endress+Hauser
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Custody transfer approval

Ordering feature 150 Accuracy properties

"Accuracy, Weight +

Measure Approval" L)

ICR Standard version (+1 mm), without calibration certificate

ICW Standard version (+1 mm), 3-point calibration certificate

ICX Standard version (+1 mm), 5-point calibration certificate

ITA Maximum performance (+0.4 mm), 10-point calibration certificate

ITC Standard version (+1 mm), 10-point calibration certificate

NTA Maximum performance (+0.5 mm), type approval according to NMi, OIML R85,
API 3.1B, ISO4266, factory calibration certificate

NTC Custody transfer (+1 mm) type approval according to NMi, OIML R85, API 3.1B,
1SO4266, factory calibration certificate

PTA Maximum performance (+0.5 mm), PTB type approval, factory calibration
certificate

PTC Custody transfer (+1 mm) type approval per PTB, factory calibration certificate

1) Position 21 to 23 in the order code (e.g. NMR8x-xxxxxxxxxxxxxxxxxxxxICR...)

Micropilot NMR8x that are certified for Custody Transfer applications are calibrated on a
certified production rig. The production rig reference standard is a laser tracker with an
absolute accuracy of £0.016 mm and a resolution of 0.0001 mm. Calibration is performed at 10
equally-spaced measuring points over the full measuring range.

The Maximum Permissible Error (MPE) is £0.5 mm (+0.02 in) for Maximum performance
models, and £1 mm (+0.04 in) for Custody transfer models. The resultant Factory Calibration
Certificate is included in the scope of delivery along with the respective type approval

certificate.

30
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Mechanical construction

Dimensions

Housing

® 14

taken into account in this drawing.

Process connection and sensor

A0023482

Dimensions of the electronics housing; unit of measurement: mm (in); adapters for cable entries are not

A B
A ! A L ] i [
0]
@
= <
[e0]
| AS -
0 —— g9 O |
. —
R=>-= - ]
~N n
<
O
! o
v
o45 (1.77 275 (2.95
oE oE

:
% l

15  Antenna size; unit of measurement: mm (in)

A

B
C
R

Antenna: 50mm/2"

Antenna: 80mm/3"

Antenna: 100mm/4"

Reference point of the measurement

Flanges according to ASME B16.5. Pressure rating 150 lbs

A0023871

pY E?
le 3II 4" 6Il 8ll 10“

b 19.1 mm 23.9 mm 23.9 mm 25.4 mm 28.4 mm 30.2 mm
(0.75in) (0.94 in) (0.94 in) (11in) (1.12 in) (1.191in)

OE ©152.4 mm ¢190.5 mm ©0228.6 mm ©279.4 mm 0342.9 mm 0406.4 mm
(6in) (7.5 in) (9 in) (111in) (13.5in) (16 in)

1) Dimension

2) Nominal diameter

Endress+Hauser
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Flanges according to ASME B16.5. Pressure rating 300 lbs

pY E?
2II 3II 4“ 6II 8Il 10"
b 22.4mm (0.88in) |28.4mm (1.12 in) 31.8 mm (1.251in) | 36.6 mm (1.44 in) - |-
OE ®165.1 mm (6.5in) | 209.5 mm ®254 mm (10in) |®»317.5 mm - -
(8.25 in) (12.5in)
1) Dimension
2) Nominal diameter
Flanges according to EN1092-1 (suitable for DIN2527). Pressure rating PN10 and PN16 */
hE E>
DN50 DN80 DN100 DN150 DN200 DN250
b 18 mm 20 mm 20 mm 22 mm 24 mm 26 mm
(0.71in) (0.79 in) (0.79 in) (0.87 in) (0.94 in) (1.02 in)
OE ®165 mm ®200 mm $220 mm ®285 mm ®340 mm ®405 mm
(6.5 in) (7.87 in) (8.66 in) (11.2 in) (13.4 in) (15.9 in)

1) Ordering feature 140 (position 18 to 20 of the order code)
2) Dimension
3) Nominal diameter

Flanges according to EN1092-1 (suitable for DIN2527). Pressure rating PN25 and PN40 "/

hE E?
DN50 DN80 DN100 DN150 DN200 | DN250
b 20mm (0.791in) |24 mm (0.94in) |24 mm (0.94in) |28 mm (1.1in) - -
OE ¢165 mm ©200 mm 0235 mm ©300 mm - -
(6.5in) (7.87 in) (9.25in) (11.81in)
1) Ordering feature 140 (position 18 to 20 of the order code)
2) Dimension
3) Nominal diameter
Flanges according to JIS B2220. Pressure rating 10 K
D2 EY
50A 80A 100A 150A 200A 250A
b 16 mm 18 mm 18 mm 22 mm 22 mm 24 mm
(0.63 in) (0.711in) (0.711n) (0.87 in) (0.87 in) (0.94 in)
OE ®155 mm ¢185 mm 0210 mm 0280 mm 330 mm 0400 mm
(6.1 in) (7.28in) (8.27 in) (111in) (13 in) (15.7 in)

1) Ordering feature 140 (position 18 to 20 of the order code)
2) Dimension
3) Nominal diameter
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Flanges according to JPI 75-15. Pressure rating 150 lbs (A) / 300 Ibs (B) D

D? E?
80A 100A 150A

AY

b 23.9 mm (0.94 in) 23.9 mm (0.94 in) 25.4 mm (1 in)

OE ©190.5 mm (7.5 in) 0228.6 mm (9 in) ®279.4 mm (11 in)
B~

b 28.4 mm (1.12 in) 31.8 mm (1.25 in) 25.4 mm (1 in)

OE $209.5 mm (8.25 in) #254 mm (10 in) #279.4 mm (11 in)
1) Ordering feature 140 (position 18 to 20 of the order code)

2) Dimension

3) Nominal diameter
4) Pressure rating 150 lbs

5) Pressure rating 300 lbs

Endress+Hauser
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B LT e12(047)
/\,: j\r\r\‘ \\

UNI flanges
A-A
M80x1.5 1
- ZM7
/ =
o
2 S
[e0]
C

| | 026 (1.02)

oK

oD

223 (0.91)

\,/ |

16  UNI flanges

B UNIflange DN150/6"/150
C  UNIflange DN200/8Y200
D UNIflange DN250/10'/250

UNI flange DN150/6"/150
= Option of ordering feature 140 ("Process Connection") 2

RKJ
= Suitable for

= DN150, PN10/16 (EN1092-1)
= NPS 6"Cl. 150 (ASME B16.5)
= 10K 150A (JISB2220)

s @D

280 mm (11.0 in)
s OK

240 mm (9.45 in)
= Material

1.4301

5)

Position 18 to 20 of the order code)

A0027691
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UNI flange DN200/8"/200

= Option of ordering feature 140 ("Process Connection") %)
RLJ

= Suitable for
= DN200, PN10/16 (EN1092-1)
= NPS 8"Cl. 150 (ASME B16.5)
= 10K 200A (JIS B2220)

s 0D
340 mm (13.4 in)

» 0K
294.5mm (11.6in)

= Material
1.4301

UNI flange DN250/10"/250

= Option of ordering feature 140 ("Process Connection") >
RMJ

= Suitable for
= DN250, PN10/16 (EN1092-1)
= NPS 10" ClL. 150 (ASME B16.5)
= 10K 250A (JIS B2220)

s 2D
405 mm (15.9 in)

s K
358 mm (14.1in)

= Material
1.4301

Weight

= Housing with electronics:
= Aluminum housing: approx. 12 kg (26 1b)
= Stainless steel housing: approx. 21 kg (46 1b)
= Sensor and process connection: 6 to 36 kg (13 to 80 Ib); dependent on the device version

Materials

Materials of housing

Housing

Cover

Cover lock

Tag for measuring point label

Pressure release stopper for Ex i/IS chamber

Pressure release stopper for Ex d/XP chamber

Nameplate

Dummy screws for weather protection cover

Dummy plug, cable gland or adapter. Depending on device version
0 Ground terminal

= WO 0O NN =

A0027788
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1 Housing

= Aluminum housing type, RAL 5012 (blue):
= Housing: AC 43000 T6; AlSi10Mg (< 0,1 % Cu)
= Coating: Polyester

= Stainless steel housing type: 316L (1.4404)

2 Cover

= Aluminum housing type cover, RAL 7035 (grey): AC 43000 T6; AlSi10Mg (< 0,1 % Cu)
= Stainless steel housing type cover: 316L (1.4404)

s Window: Glass

= Seal: FVMQ

» Thread-coating: Graphite-based lubricant varnish

3 Cover lock
= Capstan screw: 316L (1.4404)
= Clamp: 316L (1.4435)

4 Tag for measuring point label
316L (1.4404)

5 Pressure release stopper for Ex i/IS chamber
316L (1.4404)

6 Pressure release stopper for Ex d/XP chamber
= Stopper: 316L (1.4404)
= O-ring: EPDM

7 Nameplate

= Aluminum housing type:
Sticker: Plastic

= Stainless steel housing type:
= Nameplate: 316L (1.4404)
= Groove pins: 316Ti (1.4571)

= Sealing screw: A4

= O-ring: FKM

8 Dummy screws for weather protection cover

s Screw: A4-70

= O-ring: EPDM

9 Dummy plug, cable gland or adapter ®
= Dummy plug

= 1.4435

= [D-PE
= Adapter:

= Ms/Ni (TIIS)

» 1.4404 (other versio