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1 INTRODUCTION

The site of these works is located at the Laidley Sewerage Treatment Plant, Back Flagstone Road,

Helidon. The purpose of this project was to:

1. Upgrade the Sodium Hyplochlorite Tank & dosing system by installing a 5,000L Tank, to suit the

anticipated duty expected over the next 25 years.

2. Bring the storage & dosing facilities into compliance with the current Australian Standards &

Codes of Practice.
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2 PRODUCT DATA SHEETS

2.1 HDPE TANK & BUND
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Tank Specification

Working Capacity 5,000 L

Documentation Design documentation, Producer statement, as-built
Drawings up to revision C.

Engineering standard DVS 2205, BS EN 12573

Design criteria Sodium Hypochlorite at 30°C

Specific Gravity 1.2

Dimensions Tank ID = 2010 mm, Apex Height = 2000 mm, O/A
Cylinder Height = 1685 mm
Flat Base

Material Black HDPE

Tank Connections Inlet DN50 PN16 PE Stub/ BR Galv. Steel
AS4087 PN 16

Outlet DN50 PN16 PE Stub/ BR Galv. Steel
AS4087 PN 16

Overflow DN80 PN16 PE Stub/ BR Galv. Steel
AS4087 PN 16

Vent DN25 PN16 PE Stub/ BR Galv. Steel
AS4087 PN 16)

Sight Glass DN25 Clear PVC with GF Ball Valve

Tank Identification Plaque

Testing Hydrostatic

Bund

Core filled concrete block wall 3610mm x 4210mm x 600mm internal.
Coating –Epigen 4029
Volume –9,119L
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2.2 ULTRASONIC SENSOR
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Notes on use

ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Display symbols

LEDs

Symbol Meaning

Operating mode of the instrument

User

User parameters can be edited. Service parameters are locked.

Diagnosis

The service interface is connected.

Service

User and service parameters can be edited.

Locked

All parameters are locked.

Locking state of the currently displayed parameter

Display parameter

The parameter can not be edited in the current operating mode of the instrument.

Editable parameter

The parameter can be edited.

Scroll symbols

Scroll list available

Indicates that the list contains more parameters than can be represented on the display. By pressing 

V or W repeatedly, all parameters of the list can be accessed.

Navigation in the envelope curve display

Move left

Move right

Zoom in

Zoom out

LED indicating the operating state (pos. (e) in the figure)

green normal measuring mode; no error detected

red (flashing)

Warning:

An error is detected but the measurement continues. Reliability of the measured value is no longer 

ensured.

red

Alarm:

An error is detected. The measurement is interrupted. The measured value assumes the value 

specified by the user (parameter "output on alarm").

off supply voltage missing

LEDs for the relays (pos. (f) in the figure)

yellow The relay is activated.

off The relay is de-activated (idle state).
5
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Notes on use

ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Parameter types

Display parameters

Editable parameters

L00-FMU90xxx-07-00-00-en-041

Parameters for which the  symbol is dis-

played in the left bottom corner of the display 

module, are either locked or display-only para-

meters.

L00-FMU90xxx-07-00-00-en-044

Parameters, for which the  symbol is dis-

played in the left bottom corner of the display 

module, can be entered for editing by pressing 

 .

The editing procedure depends on the type of 

parameter:

• when entering a selection parameter, the 

associated selection list appears (see below: 

"Editing a parameter with selection list").

• when entering a numerical or alphanume-

rical parameter, the text and number editor 

appears (see below: "Entering numbers and 

characters").
8
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The "flow" menu

ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
The "linearization" parameter set is used to calculate the flow from the measured level. The 

Prosonic S provides the following linearization types:

• pre-programmed flow curves for commonly used flumes and weirs

• a freely editable linearization table (up to 32 points)

• a flow formula Q = C(hα + γhβ) with freely selectable parameters

" Caution! 

Flow measurement always requires a linearization.

"type"

Use this parameter to select the type of linearization.

Selection:

• none

No flow linearization is performed.

! Note! 

If this option has been selected, nor further parameters are available. A flow measurement is only 

possible with one of the other options.

• flume/weir

In this type, the linearization is performed according to a preprogrammed linearization curve. The 

type of curve is selected in the "curve" parameter. Additionally, the "flow unit" has to be 

specified. The "max. flow" parameter displays the max. flow of the respective flume or weir. If 

required, this value can be adjusted (as well as the "width" of the weir).

• table

In this type, a linearization table consisting of up to 32 pairs of values "level - flow" is used. 

Additionally, the "flow unit" has to be specified. To enter and activate the table use the "edit" 

and "status table" parameters.

• formula

In this type, the linearization is performed according to the formula

Q = C(hα + γhβ).
The "alpha", "beta", "gamma" and "C" parameters appear, which are used to specify the 

details of the curve. Additionally, the "flow unit" and the "max. flow" of the weir or flume 

have to be specified.

"flow unit"

Use this parameter to select the desired flow unit.

! Note! 

After a change of the flow unit, the switching points of the limit relays have to be checked and 

adjusted if required.

"curve"

This parameter is available for the "flume/weir" linearization type.

It is used to select the type of flume or weir. After the selection, a second list appears with differnt 

sizes of the flume or weir8). When you have confirmed your selection, the Prosonic S returns to the 

"linearization" function.

"width"

This parameter appears for the curves "rectangular weir", "NFX" and "trapezoidal weir". It is 

used to specify the width of the respective weir.

"edit"

This parameter is used to enter or to view the linearization table. You have got the following options:

8) Tables of the flume and weir parameters can be found in the Appendix.
39
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The "flow" menu

ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
"lower limit"

Defines the lower limit for the measured value.

(only available for the options "low limit" and "low/high limit")

L00-FMU90xxx-19-00-00-yy-019

(1): lower limit; (2): upper limit

(a): limitation switched off; (b): limitation switched on

t

20mA
100%

0/4mA
0%

(2)

(1)

(a)

(a)

(b)

(b)
48
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"switch on border"

Specifies the switch-on border for the rate control (for details see section "limit control and rate 

control").

"hook up interval"

Specifies the time interval between the switching-on of the different pumps (for details see section 

"limit control and rate control").

"alternate"

Determines if an alternating pump control is to be performed.
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reset backlash starts

Resets the number of backlash starts to 0.

Selection:

• no

"backlash starts" keeps its value.

• yes

"backlash starts" is reset to 0.

last run time

Indicates how long the pump has been running since the last switch-on.
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"current turn down" (not present for "current span" = "fixed current HART")

Used to map only a part of the measuring range to the current output. The selected part is enlarged 

by this mapping.

"turn down 0/4 mA" (only for "current turn down" = "on")

Specifies the measured value for which the current is 0 or 4 mA (depending on the selected current 

span).

"turn down 20 mA" (only for "current turn down" = "on")

Specifies the measured value for which the current is 20 mA.

L00-FMU90xxx-19-00-00-yy-068

A: turn down 4mA ; B: turn down 20 mA

4

[mA]
20

100 [%, ...]0 A B
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"detection window"

Is used to switch the detection window on and off and to reset an existing detection window.

If this function is switched on, a window is defined surrounding the current level echo (typical 

width: 1 to 2.5 m; depending on the application parameters).

The window always moves togehter with a rising or falling echo.

Echos beyond the limits of the window are ignored for a certain time.

! Note! 

This parameter is set automatically according to the application parameters.

Selection:

• off

• on

• reset

After selection of this option, the current window is reset, the level echo is looked for in the 

complete measuring range and a new window is defined surrounding the current level echo.
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"distance" (only for "external sensor control" = "value")

Defines the distance value if an signal is active at the external switch input.
158

Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 165 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 166 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 167 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 168 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 169 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 170 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 171 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 172 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 173 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 174 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 175 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 176 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 177 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 178 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 179 of 317



Operating menu

ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
173

Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 180 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 181 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 182 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 183 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 184 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 185 of 317



Operating menu

ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
179

Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 186 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 187 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 188 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 189 of 317



ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 190 of 317



Appendix

ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual
The pre-programmed curves can also be used for Khafagi-Venturi flumes with elevated walls. To do 

so, Qmax has to be adjusted ("linearization" function, "max. flow" subfunction):

! Note! 

After selecting the type of flume, Qmax can be adjusted to the flow conditions. Qmax defines the flow 

at which the output current is 20 mA.

Type of flume Hmax [mm] Qmax [m
3/h]

Khafagi-Venturi QV 302 330 81,90

Khafagi-Venturi QV 303 360 187,9

Khafagi-Venturi QV 304 460 359,9

Khafagi-Venturi QV 305 580 637,7

Khafagi-Venturi QV 306 580 748,6

Khafagi-Venturi QV 308 850 1790

Khafagi-Venturi QV 310 1200 3812

Khafagi-Venturi QV313 1350 5807

Khafagi-Venturi QV 316 1800 11110
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13.2 The formula for flow calculation

If you have selected the "formula" linearization type, the flow calculation is performed according to:

Q = C (hα + γhβ)

where:

• Q: the flow in m3/h

• C: a scaling parameter

• h: the upstream level

• α,β: the flow exponents

• γ: a weighting constant

Appropriate values of α, β, γ and C for the different types of flumes and weirs can be taken from the 

following tables.

Khafagi-Venturi flumes

Type Qmax [m
3/h] α β γ C

QV 302 40,09 1,500 2,500 0,0013140 0,0095299

QV 303 104,3 1,500 2,500 0,0004301 0,0238249

QV 304 231,5 1,500 2,500 0,0003225 0,0317665

QV 305 323,0 1,500 2,500 0,0002580 0,0397081

QV 306 414,0 1,500 2,500 0,0002150 0,0476497

QV 308 1024 1,500 2,500 0,0001613 0,0635329

QV 310 1982 1,500 2,500 0,0001290 0,0794162

QV 313 3308 1,500 2,500 0,0000992 0,1032410

QV 316 6181 1,500 2,500 0,0000806 0,1270659

ISO-Venturi flumes

Type Qmax [m
3/h] α β γ C

ISO 415 42,5 1,500 2,100 0,0009336 0,0146865

ISO 425 130,3 1,500 1,600 0,0959719 0,0214406

ISO 430 322,2 1,500 2,000 0,0032155 0,0379104

ISO 440 893,6 1,600 1,700 -0,2582633 0,0590888

ISO 450 1318,9 1,600 1,800 -0,0895791 0,0553654

ISO 480 1862,5 1,600 1,800 -0,0928186 0,0795737

British standard Venturi flumes (BS 3680)

Type Qmax [m
3/h] α β γ C

BST Venturi 4" 36,25 1,500 1,000 0,0000000 0,019732

BST Venturi 7" 90,44 1,500 1,000 0,0000000 0,034532

BST Venturi 12" 371,2 1,500 1,000 0,0000000 0,059201

BST Venturi 18" 925,7 1,500 1,000 0,0000000 0,088021

BST Venturi 30" 3603 1,500 1,000 0,0000000 0,148003
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Parshall flumes

Type Qmax [m
3/h] α β γ C

Parshall 1" 15,23 1,550 1,000 0,0000000 0,0048651

Parshall 2" 30,46 1,550 1,000 0,0000000 0,0097302

Parshall 3" 203,8 1,547 1,000 0,0000000 0,0144964

Parshall 6" 430,5 1,580 1,000 0,0000000 0,0249795

Parshall 9" 950,5 1,530 1,000 0,0000000 0,0495407

Parshall 1 ft 1704 1,522 1,000 0,0000000 0,0675749

Parshall 1,5 ft 2595 1,538 1,000 0,0000000 0,0924837

Parshall 2 ft 3498 1,550 1,000 0,0000000 0,1151107

Parshall 3 ft 5328 1,566 1,000 0,0000000 0,1575984

Parshall 4 ft 7185 1,578 1,000 0,0000000 0,1962034

Parshall 5 ft 9058 1,587 1,000 0,0000000 0,2329573

Parshall 6 ft 10951 1,595 1,000 0,0000000 0,2670383

Parshall 8 ft 14767 1,607 1,000 0,0000000 0,3324357

Palmer-Bowlus flumes

Type Qmax [m
3/h] α β γ C

Palmer-Bowlus 6" 37,94 0,200 2,000 0,01176 0,22063

Palmer-Bowlus 8" 68,62 0,200 2,000 0,00661 0,45306

Palmer-Bowlus 10" 150,55 0,200 2,000 0,00512 0,65826

Palmer-Bowlus 12" 215,83 0,200 2,000 0,0033 1,11787

Palmer-Bowlus 15" 376,97 0,200 2,000 0,00213 1,93489

Palmer-Bowlus 18" 499,86 0,200 2,000 0,00152 2,96269

Palmer-Bowlus 21" 871,05 0,200 2,000 0,00113 4,29769

Palmer-Bowlus 24" 1075,94 0,200 2,000 0,00091 5,73322

Palmer-Bowlus 27" 1625,58 0,200 2,000 0,00073 7,51238

Palmer-Bowlus 30" 2136,47 0,200 2,000 0,00061 9,57225

Rectangular weirs

Type Qmax [m
3/h] α β γ C

RectWT0/5H 1049 1,500 1,000 0,0000000 0,2067454

RectWT0/T5 11733 1,500 1,000 0,0000000 0,2067454
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Constricted rectangular weirs

Type Qmax [m
3/h] α β γ C

RectWThr 2H 51,18 1,500 1 0,0000000 0,038931336

RectWThr 3H 108,4 1,500 1 0,0000000 0,059018248

RectWThr 4H 289,5 1,500 1 0,0000000 0,077862671

RectWThr 5H 434,6 1,500 1 0,0000000 0,097949584

RectWThr 6H 613,3 1,500 1 0,0000000 0,118036497

RectWThr 8H 1493 1,500 1 0,0000000 0,156346588

RectWThr T0 2861 1,500 1 0,0000000 0,194656679

RectWThr T5 6061 1,500 1 0,0000000 0,3106200

RectWThr 2T 13352 1,500 1 0,0000000 0,4141600

Rectangular weirs according to French standard NFX

Type Qmax [m
3/h] α β γ C

NFX Rect T0/5H 2427,3 1,400 2,000 0,0107097 0,2801013

NFX Rect T0/T5 12582,5 1,500 0,000 0,0000000 0,1951248

Constricted rectangular weirs according to French standard NFX

Type Qmax [m
3/h] α β γ C

NFX RectWThr 2H 53,5 1,500 1,600 -0,1428487 0,0528094

NFX RectWThr 3H 111,7 1,500 1,600 -0,1115842 0,0744722

NFX RectWThr 4H 299,1 1,500 1,600 -0,0975777 0,0966477

NFX RectWThr 5H 445,8 1,500 1,600 -0,0884398 0,1187524

NFX RectWThr 6H 626,2 1,500 1,600 -0,0816976 0,1407481

NFX RectWThr 8H 1527,8 1,500 1,600 -0,0634245 0,1810272

NFX RectWThr T0 2933,8 1,500 1,600 -0,0671398 0,2285268

Trapezoidal weirs

Type Qmax [m
3/h] α β γ C

Trap.W T0/3H 1049 1,500 1,000 0,0000000 0,2067454

Trap.W T0/T5 11733 1,500 1,000 0,0000000 0,2067454

Triangular weirs

Type Qmax [m
3/h] α β γ C

V-Weir 22,5 276,0 2,500 1,000 0,0000000 0,0000313

V-Weir 30 371,2 2,500 1,000 0,0000000 0,0000421

V-Weir 45 574,1 2,500 1,000 0,0000000 0,0000651

V-Weir 60 799,8 2,500 1,000 0,0000000 0,0000907

V-Weir 90 1385 2,500 1,000 0,0000000 0,0001571
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British standard triangular weirs (BS 3680)

Type Qmax [m
3/h] α β γ C

BST V-Weir 22,5 120,1 2,314 2,649,000 0,1430720 0,0000590

BST -Weir 45 237,3 2,340 2,610 0,2659230 0,0000880

BST V-Weir 90 473,2 2,314 2,650 0,1904230 0,0001980

Triangular weirs according to French standard NFX

Type Qmax [m
3/h] α β γ C

NFX V-Weir 30 375,9 2,400 2,800 0,0241095 0,0000616

NFX V-Weir 45 573,1 2,476 0,000 0,0000000 0,0000757

NFX V-Weir 60 793,1 2,486 0,000 0,0000000 0,0000983

NFX V-Weir 90 1376,7 2,491 0,000 0,0000000 0,0001653
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13.3 System error messages

13.3.1 Error signal

Errors occurring during commissioning or operation are signalled in the following way:

• Error symbol, error code and error description on the display and operating module

• Current output, configurable ("output on alarm" function).

– MAX, 110%, 22mA

– MIN, -10%, 3,6mA

– HOLD (the last value is held)

– user-specific value

• In the menu: "system information/error list/actual error"

13.3.2 Last error

To access a list of the last errors which have been cleared, go to "system information/error list/last 

error".

13.3.3 Types of errors

Type of error Display symbol Meaning

Alarm (A)

continuous

The output signal assumes a value which can be defi-

ned by the "output on alarm" function:

• MAX: 100%, 22mA

• MIN: -10%, 3,8mA

• Hold: last value is held

• user-specific value

Additionaly, an error message appears on the display.

Warning (W)

flashing

The instrument continues to measure.

An error message is displayed.
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13.3.4 Error codes

The error code consists of 6 digits with the following meaning:

• Digit 1: Type of error

– A: alarm

– W: warning

– E: error (the user can define if the error behaves like an alarm or a warning.)

• Digits 2 and 3:

indicate the input channel, output channel or the relay to which the error refers. "00" means that 

the error does not refer to a specific channel or relay.

• Digits 4-6:

indicate the error according to the following table.

Example:

W 01 641 • W: Warning

• 01: sensor input 1

• 641: loss of echo

Code Description of error Remedy

A 00 100 software version does not fit to hard-

ware version

A 00 101 checksum error full reset and recalibration required

A 00 102 checksum error full reset and recalibration required

W 00 103 initializing - please wait if the message does not disappear after a couple of seconds: 

replace electronics

A 00 106 downloading - please wait wait for completion of the download

A 00 110 checksum error full reset and recalibration required

A 00 111

A 00 112

A 00 114

A 00 115

electronics defective switch instrument off/on;

if the error persists:

call Endress+Hauser service

A 00 116 download error repeat download

A 00 117 hardware not recognised after exchange

A 01 121

A 02 121

current output 01 or 02 not calibrated call Endress+Hauser service

A 00 125 electronics defective replace electronics

A 00 152 checksum error full reset and recalibration required

W 00 153 initializing if the message does not disappear after a couple of seconds:

replace electronics

A 00 155 electronics defective replace electronics 

A 00 164 electronics defective replace electronics

A 00 171 electronics defective replace electronics

A 00 180 synchronization faulty check synchronization wiring (s. chapter "Wiring")

A 00 183 hardware not supported check if the installed board complies with the order code of 

the instrument;

call Endress+Hauser service

A 01 231

A 02 231

sensor 01 or 02 defective - check con-

nection

check for correct connection of the sensor

(s. chapter "Wiring")

A 00 250 failure in external temperature sensor check external temperature sensor and connection

A 01 281

A 02 281

temperature measurement 01 or 02 

defective - check connection

check for correct connection of the sensor

(s. chapter "Wiring")
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W 01 501

W 02 501

no sensor selected for channel 01 or 02 allocate sensor

(s. "level" or "flow" menu)

A 01 502

A 02 502

Sensor 01 or 02 not recognized Enter type of sensor manually

("level" or "flow" menu, submenu "basic calibration".

A 00 511 no factory calibration present

A 01 512

A 02 512

mapping in process wait for completion of mapping

W01 521

W02 521

new sensor 01 or 02 detected

W01 601

W02 601

non-monotonic linearisation curve for 

level 01 or 02

re-enter linearisation

(s. "level" menu")

W 01 602

W 02 602

W 01 603

W 02 603

non-monotonic linearisation for flow 01 

or 02

re-enter linearisation

(s. "flow" menu)

A 01 604

A 02 604

faulty calibration for level 01 or 02 adjust calibration

(s. "level" menu)

A 01 605

A 02 605

A 01 606

A 02 606

faulty calibration flow 01 or 02 adjust calibration

(s. "flow" menu)

W01 611

W02 611

linearisation points level 01 or 02: num-

ber < 2

enter further linearisation points

(s. "level" menu)

W01 612

W02 612

W01 613

W02 613

linearisation points flow 01 or 02: num-

ber < 2

enter further linearisation points

(s. "flow" menu)

W 01 620

...

W 06 620

pulse value too low for relay 01 - 06 check counting unit

(see "flow" menu, "flow counter" submenu)

E 01 641

E 02 641

no usable echo sensor 01 or 02 check basic calibration for the respective sensor

(s. "level" or "flow" menu)

A 01 651

A 02 651

Safety distane reached for sensor 01 or 

02 - danger of overfilling

Error disappears if the level is out of the safety distance again.

Possibly, the function "acknowledge alarm" must be used

(s. "safety settings" menu)

E 01 661

E 02 661

temperature sensor 01 or 02 too high

W 01 682

W 02 682

Current 01 or 02 out of measuring 

range

Perform basic calibration;

check linearisation

W01 691

W02 691

filling noise detected sensor 01 or 02

W00 692 backwater detected

(if backwater detection is active)

W00 693 dirt detected

(if dirt detection is active)

W 01 701 Operating hours alarm pump 1 ctrl 1 Reset operating hours

W 02 701 Operating hours alarm pump 1 ctrl 2 Reset operating hours

W 01 702 Operating hours alarm pump 2 ctrl 1 Reset operating hours

W 02 702 Operating hours alarm pump 2 ctrl 2 Reset operating hours

W 01 703 Operating hours alarm pump 3 ctrl 1 Reset operating hours

W 02 703 Operating hours alarm pump 3 ctrl 2 Reset operating hours

W 01 704 Operating hours alarm pump 4 ctrl 1 Reset operating hours

W 02 704 Operating hours alarm pump 4 ctrl 2 Reset operating hours

Code Description of error Remedy
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W 01 705 Operating hours alarm pump 5 ctrl 1 Reset operating hours

W 02 705 Operating hours alarm pump 5 ctrl 2 Reset operating hours

W 01 706 Operating hours alarm pump 6 ctrl 1 Reset operating hours

W 02 706 Operating hours alarm pump 6 ctrl 2 Reset operating hours

W 01 711 Failure of pump 1 ctrl 1 check pump1)

W 02 711 Failure of pump 1 ctrl 2 check pump1

W 01 712 Failure of pump 2 ctrl 1 check pump1

W 02 712 Failure of pump 2 ctrl 2 check pump1

W 01 713 Failure of pump 3 ctrl 1 check pump1

W 02 713 Failure of pump 3 ctrl 2 check pump1

W 01 714 Failure of pump 4 ctrl 1 check pump1

W 02 714 Failure of pump 4 ctrl 2 check pump1

W 01 715 Failure of pump 5 ctrl 1 check pump1

W 02 715 Failure of pump 5 ctrl 2 check pump1

W 01 716 Failure of pump 6 ctrl 1 check pump1

W 02 716 Failure of pump 6 ctrl 2 check pump1

W00 801 simulation level swichted on switch off level simulation

(s. "level" menu)

W01 802

W02 802

simulation sensor 01 or 02 switched on switch off simulation

W01 803

W02 803

W01 804

W02 804

simulation flow switched on switch off simulation

(see "flow" menu)

W01 805 simulation current 01 switched on switch off simulation

(s. "output/calculations" menu)

W02 806 simulation current 02 switched on switch off simulation

(see "output/calculations" menu)

W01 807

...

W06 807

simulation relay 01 - 06 switched on switch off simulation

W01 808

W02 808

sensor 01 or 02 switched off switch on sensor

(see "device properties/sensor management" menu)

W01 809

W02 809

current calibration D/A active

A 00 820

...

A 00 832

Different units for calculation of average 

value, sum, difference or rake control

Check the units of the respective basic calibrations

(s. "level" or "flow" menu)

1) After a repair of the pump the pump control must be reset (chapter 5.3.2) or the FMU90 must be switched off and 

on.

Code Description of error Remedy
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13.4 Default block configuration (HART)

13.4.1 Function blocks

The Prosonic S contains various function blocks. During the commissioning procedure the blocks 

are linked to each other in order to perform the desired measuring task. Depending on the 

instrument version and installation environment, the following function blocks may occur:

Signal inputs

• Sensor 1

• Sensor 2 (if selected in the product structure)

Signal evaluation (calculation of the measured value)

• Level 1

• Level 2 (for instruments with 2 current outputs)

• Flow 1 (for flow instruments)

• Flow 2 (for flow instruments)

Controls

• Pump control

• Rake control

• Backwater detection

Signal output

• Display

• Current output 1 with HART

• Current output 2 (if selected in the product structure)

• Relay 1

• Relay 2 (for instruments with 3 or 6 relays)

• Relay 3 (for instruments with 3 or 6 relays)

• Relay 4 (for instruments with 6 relays)

• Relay 5 (for instruments with 6 relays)

• Relay 6 (for instruments with 6 relays)

13.4.2 Operating mode = "level"

1 sensor input / 1 current output

(FMU90 - *****1*1****)

L00-FMU90xxx-19-00-00-de-079

Sensor 1 Level 1 Current output 1
+HART

FDU9x

Display

Relay 1Alarm
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1 sensor input / 2 current outputs

(FMU90 - *****1*2****)

L00-FMU90xxx-19-00-00-de-088

2 sensor inputs / 2 current outputs

(FMU90 - *****2*2****)

L00-FMU90xxx-19-00-00-de-080

13.4.3 Operating mode = "level + flow"

1 sensor input / 2 current outputs

(FMU90 - *****1*2****)

L00-FMU90xxx-19-00-00-de-092

Sensor 1

Level 1

Level 2

Current output 1
+HART

Current output 2FDU9x

Display

Relay 1Alarm

Sensor 1 Level 1

Level 2

Current output 1
+HART

Current output 2Sensor 2

FDU9x

FDU9x

Display

Relay 1Alarm

Sensor 1

Flow 1

Level 1

Current output 1
+HART

Current output 2FDU9x

Display

Relay 1Alarm
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2 sensor inputs / 2 current outputs

(FMU90 - *****2*2****)

L00-FMU90xxx-19-00-00-de-091

13.4.5 Operating mode = "flow + backwater"

2 sensor inputs / 2 current outputs

L00-FMU90xxx-19-00-00-de-096

Sensor 1 Flow 1

Flow 2

Current output 1
+HART

Current output 2Sensor 2

FDU9x

FDU9x

Display

Relay 1Alarm

Sensor 1

Flow 1

Sensor 2

FDU9x
(upstream water)

FDU9x
(downstream water)

Display

Backwater detection

Relay 1Alarm

Curent output 1
+ HART

Curent output 2
Backwater ratio

(h2/h1)
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13.5 Default block configuration (Profibus DP)

The Prosonic S contains various function blocks. During the commissioning procedure the blocks 

are linked to each other in order to perform the desired measuring task. Depending on the instru-

ment version and installation environment, the following function blocks may occur:

Signal input

• Ultrasonic Sensor Block (US)

• Digital Output Block (DO)

Measured value calculation

• Level Block (LE)

• Flow Block (FS)

• Flow Block with BAckwater Detection (FB)

• Flow Block with Averaged Level (FA)

Siganl output

• Analog Input Block (AI)

• Digital Input Block (DI)

Calculations

• Sum Block Level (SL)

• Average Block Level (AL)

• Difference Block Level 1 - 2 (DL)

• Difference Block Level 2 - 1 (LD)

• Sum Block Flow (SF)

• Average Block Flow (AF)

• Difference Block Flow 1 - 2 (DF)

• Difference Block Flow 2 - 1 (FD)

Counters

• Totalizator Block (TO)

• Daily Counter Block (DC)

• Impulse Counter (IC)

Limits

• Limit Block (LS)
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13.5.1 Operating Mode = " Level"

1 sensor input

L00-FMU90xxx-19-00-00-yy-097

2 sensor inputs

L00-FMU90xxx-19-00-00-yy-100

FDU9x

US1 LE1 AI1

Bus

Temperatur

Distanz
AI2

AI3

FDU9x

FDU9x

US1

US2

LE1

LE2

AI1

AI2

Temperatur

Temperatur

Distanz

Distanz

AI3

AI4

AI5

AI6

LS1

LS2

LS3

LS4

LS5

LS6

SL

AL

DL

AI7

AI8

AI9
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13.5.2 Operating Mode = "Flow"

1 sensor input

L00-FMU90xxx-19-00-00-yy-098

FDU9x

US1 FS1 AI1

Temperatur

Wert

Wert

Übertrag

Übertrag

Distanz
AI2

AI3

TO1

DC1

TO2

DC2

TO3

DC3

AI5

AI7

AI6

AI8
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13.5.3 Operating Mode = " Flow + Level"

1 sensor input

L00-FMU90xxx-19-00-00-yy-099

FDU9x

US1 FS1

LE1

AI1

AI2

Temperatur

Distanz
AI3

AI4

TO1

DC1

TO2

DC2

TO3

DC3

AI5

AI7

AI6

AI8
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13.5.4 Operating Mode = "Flow + Backwater"

2 sensor inputs

L00-FMU90xxx-19-00-00-yy-104

FDU9x

FDU9x

US1

US2

LE1

FB1

AI3

AI5

AI4

TO1

TO2

TO3

DC1

DC2

DC3

IC1

IC2

IC3

LS1

LS2

LS3

LS4

LS5

LS6

AI2

AI1

AI7

AI9

AI8

AI10
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6 Endress+Hauser

Operating frequency

Output

Signal transmission analogue voltages

Power supply

Power supply supplied by the transmitter FMU90

Sensor heater (for FDU91) The FDU90 and FDU91 sensors are optional available in a version with heater. The power for this heater must 

be provided by an external power supply unit. The supply voltage is connected to the brown (BN) and blue 

(BU) strands of the sensor cable.

Technical data

• 24 VDC ±10 %; residual ripple < 100 mV

• 250 mA per sensor

Note!

• If the sensor heater is applied, the integrated temperature sensor can not be used. Instead, an external 

temperature sensor (Pt100 or FMT131 from Endress+Hauser) must be used. The transmitter FMU90 is 

available in a version with an input for the external temperature sensor. For details refer to Technical 

Information TI00397F.

• The power for the sensor heater can be supplied by the power supply RNB130 from Endress+Hauser 

( ä 31 "Accessories").

Sensor Operating frequency

FDU90 90 kHz

FDU91 43 kHz

FDU91F 42 kHz

FDU92 30 kHz

FDU93 27 kHz

FDU95 - *1***

(low temperature version)
17 kHz

FDU95 - *2***

(high temperature version)
18 kHz

FDU96 11 kHz
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Connection hints Caution!

• In order to avoid interference signals, the sensor cables should not be laid parallel to high voltage electric 

power lines. The cables may not be laid in the proximity to frequency converters.

• The cable screen serves as a return cable and must be connected to the transmitter without any electrical 

break. With the pre-assembled cables, the screen ends in a black strand (BK). With the extension cable, the 

screen must be twisted together and connected to the "BK" terminal. The cable screen must not be 

connected to the local potential equalization.

Warning!

• The sensors FDU83, FDU84, FDU85 and FDU86 with an ATEX, FM or CSA certificate are not certified for 

connection to the FMU90 transmitter.

• for the sensors FDU91F/93/95/96 and FDU83/84/85/86:

The ground lead (GNYE) must be connected to the local potential equalization after a maximum distance 

of 30 m (98 ft). This can be done either

– at the terminal box or

– at the transmitter FMU90 or in the cabinet (if the distance to the sensor does not exceed 30 m (98 ft)).

Note!

For easier mounting it is advisable to use the sensors FDU90/91/92 and FDU80/80F/81/81F/82 with a 

maximum cable length of 30 m (98 ft) as well. For longer distances an extension cable with a terminal box 

should be used.

Extension cables for the 

sensors

For distances up to 30 m (98 ft) the sensor can be directly connected by the sensor cable. For longer distances, 

it is recommended to use an extension cable. The extension cable is connected via a terminal box. The total 

length (sensor cable + extension cable) may be up to 300 m (984 ft).

Caution!

If the terminal box is installed in explosion hazardous areas, all applicable national guidelines must be observed.

Suitable extension cables can be obtained from Endress+Hauser ( ä 31 "Accessories")

Alternatively, cables with the following properties can be used:

• Number of cores according to the connection diagram ( ä 7 "Connection diagram")

• braided wire screen for the yellow (YE) and red (RD) core (no foil screen)

• Length: up to 300 m (984 ft), sensor cable + extension cable

• Cross section: 0.75 mm2 to 2.5 mm2 (18 to 14 AWG)

• up to 8  per core

• max. 60 nF (between core and screen)

• for FDU91F/93/95/96 and FDU 83/84/85/86: The earth lead must not be within the screening.
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Environment

Ingress protection Tested according to IP68/NEMA6P (24 h at 6 ft under water surface)

Vibration resistance DIN EN 600068-2-64; 20 to 2000 Hz; 1 (m/s2)2/Hz; 3x100 min.

Storage temperature Identical to process temperature, see below

Thermal shock resistance According to DIN EN 60068-2-14; examination to min/max process temperature; 0.5 K/min; 1000 h

Electromagnetic compatibility Electromagnetic compatibility according to all relevant requirements of the EN 61326- series and NAMUR 

recommendation EMC (NE21). For details see declaration of conformity. 

With respect to interference emission the devices meet the requirements of class A and are only provided for 

use in an "industrial environment"!

Process

Process temperature, 

Process pressure
Sensor Process temperature Process pressure (abs.)

FDU90 40 to +80 °C (40 to +176 °F) 0.7 to 4 bar (10.15 to 58 psi)

FDU91 40 to +80 °C (40 to +176 °F)1)

1) In order to avoid ice build-up, the sensors FDU90 and FDU91 are available in a version with integrated sensor 

heater ( ä 6). If this heater is used, an external temperature sensor has to be applied for time-of-flight 

correction. The transmitter FMU90 is available in a version with an input for the external temperature sensor. 

For details refer to Technical Information TI00397F.

0.7 to 4 bar (10.15 to 58 psi)

FDU91F

-40 to +105 °C (-40 to +221 °F)

(30 min/135 °C (275 °F))2)

for Ex instruments: -40 to +80 °C (-40 to +176 °F)

2) Only valid for Tri-clamp and flush mounting

0.7 to 4 bar (10.15 to 58 psi)

FDU92
40 to +95 °C (40 to+203 °F)

for Ex instruments: -40 to +80 °C (-40 to +176 °F)
0.7 to 4 bar (10.15 to 58 psi)

FDU93
40 to +95 °C (40 to +203 °F)

for Ex instruments: -40 to +80 °C (-40 to +176 °F)
0.7 to 3 bar (10.15 to 43.5 psi)

FDU95 - *1***

(low temperature version)
40 to +80 °C (40 to +176 °F) 0.7 to 1.5 bar (10.15 to 22 psi)

FDU95 - *2***

(high temperature version)

40 to +150 °C (40 to +302 °F)

for Dust-Ex versions: 40 to +130 °C
0.7 to 1.5 bar (10.15 to 22 psi)

FDU96

40 to +150 °C (-40 to +302 °F)

for Dust-Ex or Gas-Ex versions:

40 to 140 °C (40 to +284 °F)

0.7 to 3 bar (10.15 to 43.5 psi)
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Dimensions FDU91F

L00-FDU91Fxx-06-00-00-xx-001

A: Cable gland for approval versions FDU91F-C/D/E/G/H/J/R/U/V

B: Conduit connection NPT 1/2" for approval versions FDU91F-Q/S

The conduit connection is partly potted (half-filled).

Dimensions FDU92

L00-FDU92xxx-06-00-00-xx-001

A: Cable gland for approval versions FDU92-C/D/E/G/H/J/R/U/V/1

B: Conduit connection NPT 1/2" for approval versions FDU92-Q/S

The conduit connection is partly potted (half-filled).

Dimensions FDU93

L00-FDU93xxx-06-00-00-xx-001

A: Cable gland for approval version FDU93-C/D/E/G/H/J/R/U/W/1

B: Conduit connection NPT 1/2" for approval versions FDU93-P/T

The conduit connection is partly potted (half-filled).
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Dimensions FDU95

L00-FDU95xxx-06-00-00-xx-001

A: Cable gland for approval versions FDU95-C/D/E/H/J/R/U/W/1

B: Conduit connection NPT 1/2" for approval versions FDU95-P/T

The conduit connection is partly potted (half-filled).

Dimensions FDU96

L00-FDU96xxx-06-00-00-xx-001

A: Cable gland for approval versions FDU96-C/D/E/F/H/J/R/W/1

B: Conduit connection NPT 1/2" for approval versions FDU96-K/L/P/T

The conduit connection is partly potted (half filled).
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Sensor Weight (including 5 m (16 ft) cable)

FDU90 • approx. 0.9 kg (1.98 lbs) without flooding protection tube

• approx. 1.0 kg (2.21 lbs) with flooding protection tube

FDU91 approx. 1.1 kg (2.43 lbs)

FDU91F approx. 1.6 kg (3.53 lbs)

FDU92 approx. 2 kg (4.41 lbs)

FDU93 approx. 2.9 kg (6.39 lbs)

FDU95 approx. 4.5 kg (9.92 lbs)

FDU96 approx. 5 kg (11.03 lbs)
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L00-FDU9xxxx-16-00-00-xx-002

Note!

The chemical compatibility of the sensors must be checked before installation with compatibility charts.

Connecting cable 5 to 300 m (16 to 984 ft)

for cable length > 30 m (> 98 ft), an extension cable is recommended.

In this case, the total length (sensor cable + extension cable) must not exceed 300 m (984 ft).

Pos. Part FDU93 FDU95 FDU96

1 Sensor UP (Unsaturated polyester resin)

2 Cable gland CuZn nickel-plated

3 Adpater CuZn nickel-plated

4 O-ring VMQ

5 Sealing VMQ

6 Screws V2A

7 Nameplate 304 (1.4301)

8 Membrane ALU with PFA coated

FDU95 - *1***

(low temperature version): 316L 

(1.4404) and PE coated

FDU95 - *2***

(high temperature version): 316L 

(1.4404)

ALU with 

PFA coated

FDU93 FDU96FDU95

7 7

4 5
5

3 3 32 2 2

1 1

1
6 6

6

8
8

8

5 5

6

7

5

5 4
4

6

Cable Material

for FDU90/91/91F/92/93 PVC

for FDU95/96 VMQ
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Certificates and Approvals

CE mark The measuring system meets the legal requirements of the EC-guidelines. Endress+Hauser confirms the 

instrument passing the required tests by attaching the CE-mark.

Ex approval The available certificates are listed in the ordering information. Note the associated safety instructions (XA) and 

control or installation drawings (ZD).

Warning!

• Measuring systems for use in hazardous environments are accompanied by separate "Ex documentation", 

which is an integral part of this Operating Manual. Strict compliance with the installation instructions and 

ratings as stated in this supplementary documentation is mandatory.

– Ensure that all personnel are suitably qualified.

– Observe the specifications in the certificate as well as national and local standards and regulations. 

• The transmitter may only be installed in suitable areas.

• Sensors with a certificate for hazardous areas may be connected to a transmitter without a certificate.

• For FM approvals:

Unauthorized substitution of components may impair the suitability for Division 1 or Division 2.

• Do not disconnect equipment unless the area is known to be non-hazardous.

Note!

The sensor must be installed and used in a way that eliminates any danger. Possible installation positions: in 

tanks, vessels, silos, over stockpiles, open channels, weirs or other bins.

External standards and 

guidelines

EN 60529

Protection class of housing (IP code)

EN 61326 series

EMC product family standard for electrical equipment for measurement, control and laboratory use

NAMUR

User association for automation technology in process industries
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Ordering information

Product structure FDU90 010 Approval

C IEC Ex ta/tb IIIC Da/Db, IEC Ex ma IIC T5 Gb

D IEC Ex ma IIC T5 Gb

E ATEX II 1/2D Ex ta/tb IIIC, ATEX II 2G Ex ma IIC T5

G ATEX II 3G Ex nA II T6

H ATEX II 3D 

J ATEX II 2G Ex ma IIC T5

Q FM Cl.I,II,III Div.1+2 Gr.A-G, zone 1,2,21,22 

R Non-hazardous area

S CSA C/US Cl.I,II,III Div.1+2 Gr.A-G, zone 1,2 

U CSA General Purpose

V TIIS Ex is IIC T6 (in preparation)

1 NEPSI Ex ma II T5, DIP A20/21 IP65 

2 NEPSI Ex ma II T5 

020 Process connection (threaded boss)

G Thread ISO228, PVDF; rear side G1, front side G1-1/2

N Thread ANSI, PVDF; rear side NPT1, front side NPT1-1/2

W Ceiling mounting; front side G1-1/2

030 Cable length

1 5 m/16 ft

2 10 m/32 ft

3 15 m/49 ft

4 20 m/65 ft

5 25 m/82 ft

6 30 m/98 ft

8 ... m (variable length, up to 300 m)

A ... ft (variable length, up to 985 ft)

035 Heater

A W/o

B Connection to 24 VDC

Note Technical Information FMU90! (Temperature compensation)

040 Additional option

A Basic version

B Flooding protection tube

L 5-point linearity protocol 

(only to order with FMU9x transmitter + 5-point linearity protocol

895 Marking

Z1 Tagging (TAG)

FDU90 - product designation
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Product structure FDU91 010 Approval

C IEC Ex ta/tb IIIC Da/Db, IEC Ex ma IIC T6 Gb

D IEC Ex ma IIC T6 Gb

E ATEX II 1/2 D Ex ta/tb IIIC, ATEX II 2G Ex ma IIC T6

G ATEX II 3G Ex nA II T6 

H ATEX II 3D 

J ATEX II 2G Ex ma IIC T6

Q FM Cl.I,II,III Div. 1+2 Gr.A-G, zone 1,2,21,22

R Non-hazardous area

S CSA Cl.I,II,III Div.1+2 Gr.A-G, zone 1,2

U CSA General Purpose

V TIIS Ex is IIC T6

1 NEPSI Ex ma II T6, DIP A20/21 IP65 

2 NEPSI Ex ma II T6 

020 Process connection (threaded boss)

G Thread ISO228 G1, PVDF

N Thread ANSI NPT1, PVDF

030 Cable length

1 5 m/16 ft

2 10 m/32 ft

3 15 m/49 ft

4 20 m/65 ft

5 25 m/82 ft

6 30 m/98 ft

8 ... m (variable length, up to 300 m)

A ... ft (variable length, up to 985 ft)

035 Heater

A w/o

B Connection to 24 VDC

Note Technical Information FMU90! (Temperature compensation)

040 Additional option

A Basic version

L 5-point linearity protocol 

only to order with FMU9x transmitter + 5-point linearity protocol

995 Marking

1 Tagging (TAG)

FDU91 - product designation
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Product structure FDU91F 010 Approval

C IEC Ex ta/tb IIIC Da/Db, IEC Ex ma IIC T6 Gb

D IEC Ex ma IIC T6 Gb

E ATEX II 1/2 D Ex ta/tb IIIC, ATEX II 2 G Ex ma IIC T6

G ATEX II 3G Ex nA II T6 

H ATEX II 3D 

J ATEX II 2G Ex ma IIC T6

Q FM Cl.I,II,III Div. 1+2 Gr.A-G, zone 1,2,21,22

R Non-hazardous area

S CSA Cl.I,II,III Div.1+2 Gr.A-G, zone 1,2

U CSA General Purpose

V TIIS Ex is IIC T6 (in preparation)

1 NEPSI Ex ma II T6, DIP A20/21 IP65 

2 NEPSI Ex ma II T6 

020 Process connection

F for slip-on flange, 316L, accessory FAU80A

G Thread ISO228 G1, 316L

N Thread ANSI NPT1, 316L

S Tri-Clamp ISO2852 DN101,6 (4"), 316L, 3A

T Tri-Clamp ISO2852 DN88,6 (3½"), 316L, 3A

030 Cable length

1 5 m/16 ft

2 10 m/32 ft

3 15 m/49 ft

4 20 m/65 ft

5 25 m/82 ft

6 30 m/98 ft

8 ... m (variable length, up to 300 m)

A ... ft (variable length, up to 985 ft)

040 Additional option

A Basic version

B EN10204-3.1 material, wetted parts, (316L wetted parts); inspection certificate

L 5-point linearity protocol 

(only to order with FMU9x transmitter + 5-point linearity protocol)

995 Marking

1 Tagging (TAG)

FDU91F - product designation
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Product structure FDU92 010 Approval

C IEC Ex ta/tb IIIC Da/Db, IEC Ex ma IIC T6 Gb

D IEC Ex ma IIC T6 Gb

E ATEX II 1/2 D Ex ta/tb IIIC, ATEX II 2 G Ex ma IIC T6

G ATEX II 3G Ex nA II T6 

H ATEX II 3D 

J ATEX II 2G Ex m IIC T6

Q FM Cl.I,II,III Div. 1+2 Gr.A-G, zone 1,2,21,22

R Non-hazardous area

S CSA Cl.I,II,III Div.1+2 Gr.A-G, zone 1,2

U CSA General Purpose

V TIIS Ex is IIC T6

1 NEPSI Ex ma II T6, DIP A20/21 IP65 

2 NEPSI Ex ma II T6 

020 Process connection (threaded boss)

G Thread ISO228 G1, PVDF

N Thread ANSI NPT1, PVDF

030 Cable length

1 5 m/16 ft

2 10 m/32 ft

3 15 m/49 ft

4 20 m/65 ft

5 25 m/82 ft

6 30 m/98 ft

8 ... m (variable length, up to 300 m)

A ... ft (variable length, up to 985 ft)

040 Additional option

A Basic version

L 5-point linearity protocol 

(only to order with FMU9x transmitter + 5-point linearity protocol)

995 Marking

1 Tagging (TAG)

FDU92 - product designation

ST53 Laidley STP - Hypochlorite Tank Replacement - OM Manual

Q-Pulse Id: TMS1599 Active: 27/04/2016 Page 249 of 317



Prosonic S FDU90/91/91F/92/93/95/96

Endress+Hauser 27

Product structure FDU93 010 Approval

C IEC Ex ta/tb IIIC Da/Db

D IEC Ex ma IIC T6 Gb, IEC Ex ta/tb IIIC Da/Db

E ATEX II 1/2 D Ex ta/tb IIIC

G ATEX II 3G Ex nA II T6

H ATEX II 3D 

J ATEX II 1/2 D Ex ta/tb IIIC, ATEX II 2 G Ex ma IIC T6

P FM Cl.I,II,III Div. 1+2 Gr.A-G, zone 2,21,22

R Non-hazardous area

T CSA Cl.II,III Div.1 Gr.E-G, zone 2

U CSA General Purpose

W TIIS dust-Ex DP12 (in preparation)

1 NEPSI DIP A20/21 IP65

2 NEPSI Ex ma II T6, DIP A20/21 IP65 

020 Process connection (threaded boss)

G Thread ISO228 G1, UP

N Thread ANSI NPT1, UP

030 Cable length

1 5 m/16 ft

2 10 m/32 ft

3 15 m/49 ft

4 20 m/65 ft

5 25 m/82 ft

6 30 m/98 ft

8 ... m (variable length, up to 300 m)

A ... ft (variable length, up to 985 ft)

040 Additional option

A Basic version

L 5-point linearity protocol 

(only to order with FMU9x transmitter + 5-point linearity protocol)

995 Marking

1 Tagging (TAG)

FDU93 - product designation
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Product structure FDU95 010 Approval

C IEC Ex ta/tb IIIC Da/Db

D IEC Ex ma IIC T6 Gb, IEC Ex ta/tb IIIC Da/Db

E ATEX II 1/2 D Ex ta/tb IIIC

H ATEX II 3D 

J ATEX II 1/2 D Ex ta/tb IIIC, ATEX II 2G Ex ma IIC T6

P FM Cl.II Div.1 Gr.E-G, zone 2,21,22

R Non-hazardous area

T CSA Cl.II Div.1 Gr.E-G, zone 2

U CSA General Purpose

W TIIS dust-Ex DP12 (in preparation)

1 NEPSI DIP A20/21 IP65

2 NEPSI Ex ma II T6, DIP A20/21 IP65 

015 Temperature; blocking distance; material

1 -40 ... +80°C/176°F; 70 cm/2.3ft; membrane: 316L; PEcoated

2 -40 ... 150°C/302°F; 90 cm/2,9ft; membrane: 316L

020 Process connection (threaded boss)

G Thread ISO228 G1, UP

N Thread ANSI NPT1, UP

030 Cable length

1 5 m/16 ft

2 10 m/32 ft

3 15 m/49 ft

4 20 m/65 ft

5 25 m/82 ft

6 30 m/98 ft

8 ... m (variable length, up to 300 m)

A ... ft (variable length, up to 985 ft)

040 Additional option

A Basic version

L 5-point linearity protocol 

(only to order with FMU9x transmitter + 5-point linearity protocol)

995 Marking

1 Tagging (TAG)

FDU95 - product designation
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Product structure FDU96 010 Approval

C IEC Ex ta/tb IIIC Da/Db

D IEC Ex ma IIC T6 Gb, IEC Ex ta/tb IIIC Da/Db

E ATEX II 1/2 D Ex ta/tb IIIC, -40 ... +140 °C

F ATEX II 1/2 D Ex ta/tb IIIC, -40 ... +80 °C

H ATEX II 3D 

J ATEX II 1/2 D Ex ta/tb IIIC, ATEX II 2 G Ex ma IIC T6

K FM Cl.I,II,III Div.1+2 Gr.A-G, LT; Ambient temperature: -40 ... +80 °C (176 °F), zone 2,21,22

L CSA Cl.II,III Div.1 Gr.E-G, LT; Ambient temperature: -40 ... +80 °C (176 °F), zone 2

P FM Cl.I,II,III Div.1+2 Gr.A-G, HT; Ambient temperature: -40 ... +140 °C (284 °F), zone 2,21,22

R Non-hazardous area

T CSA Cl.II,III Div.1 Gr.E-G, HT; Ambient temperature: -40 ... +140 °C (284 °F), zone 2

U CSA General Purpose

W TIIS dust-Ex DP12 (in preparation)

1 NEPSI DIP A20/21 IP65 

2 NEPSI Ex ma II T6 DIP A20/21 IP65

020 Process connection (threaded boss)

G Thread ISO228 G1, UP

S Thread ISO228 G1, 304

N Thread ANSI NPT1, UP

V Thread ANSI NPT1, 304

030 Cable length

1 5 m/16 ft

2 10 m/32 ft

3 15 m/49 ft

4 20 m/65 ft

5 25 m/82 ft

6 30 m/98 ft

8 ... m (variable length, up to 300 m)

A ... ft (variable length, up to 985 ft)

040 Additional options

A Basic version

L 5-point linearity protocol 

(only to order with FMU9x transmitter + 5-point linearity protocol)

995 Marking

1 Tagging (TAG)

FDU96 - product designation
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Accessories

Extension cable for sensors

Total length (sensor cable + extension cable)*: up to 300 m (984 ft)

* The sensor cable and the extension cable are of the same type.

Protective cover for FDU90 

and FDU91

for Sensor Material Cable type Order code

• FDU90

• FDU91

• FDU92

PVC LiYCY 2x(0.75) 71027742

• FDU91F

• FDU93

• FDU95

PVC (40 to +105 °C)

(40 to +221 °F)
LiYY 2x(0.75)D+1x0.75 71027743

• FDU95

• FDU96

Silicone (40 to +150 °C)

(40 to +302 °F)
Li2G2G 2x(0.75)D+1x0.75 71027745

• FDU90/FDU91

with heater
PVC LiYY 2x(0.75)D+2x0.75 71027746

• Material: PVDF

• Order code: 52025686

L00-FDU9xxxx-06-00-00-xx-003

FDU91 FDU90
9

0
 (
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4
)
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 (
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Mounting Frame

A0019279

Wall Bracket

A0019350

Height Material Weight Order Code

700 (27.6) galv. steel
3.2 kg (7.06 lbs)

919791-0000

700 (27.6) 316Ti (1.4571) 919791-0001

1400 (55.1) galv. steel
4.9 kg (10,08 lbs)

919791-0002

1400 (55.1) 316Ti (1.4571) 919791-0003

mm (in)

Material Weight Order Code

galv. steel
1.4 kg (3.09 lbs)

919792-0000

316Ti (1.4571) 919792-0001
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Alignment unit FAU40 For measurements in solids, usage of the alignment unit FAU40 is recommended. It is designed for simple 

mounting and alignment of a FDU sensor on the product surface and can be used for zone separation in 

explosion hazardous areas.

L00-FAU40xxx-06-00-00-xx-001

1 Cable gland M20x1.5 (present if selected in the product structure)

2 Sealant here

3 Two Allen screws for height adjustment [8 Nm ±2 (5.900 lbf ft)]

4 Ground pin

5 O-ring 

6 Seal supplied with the sensor, must be used for applications in ATEX zone 20

7 Screw for lateral movement [18 Nm ±2 (13.276 lbf ft)]

8 Mounting grooves (present in the UNI flange)

The alignment unit can be rotated up to 15°.

For further information see Technical Information T00179F.

Product structure

5
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8
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(0
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7
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4
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010 Process connection (Flange)

1 Welding flange, 304/1.4301

2 UNI flange 2"/DN50/50, 304, max. 1.5 bar abs./22psia

suitable for 2" 150lbs / DN50 PN16 / 10K 50

020 Sensor connection

S Thread G1, cable gland M20, 304/1.4301

G Thread G1, cable gland M20, galvanised steel

N Thread NPT1, cable entry3/4, galvanised steel

FAU40 - product designation
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Power supply RNB130 for the 

FDU90/FDU91 sensor heater

Technical data

• Primary switched-mode power supply

• Input: 100 - 240 V AC

• Output: 24 V DC connection, max. 30 V in the event of a fault

• Connection to monophased a.c. networks or to two phase conductors of three-phase supply networks

(TN, TT or IT networks as per VDE 0100 T 300/IEC 364-3) with 100 - 240 V AC nominal voltage

For further information see Technical Information TI00120R.

Product structure

IP66 protective housing for 

the power supply RNB130

Order code: 51002468

For additional information refer to Technical Information TI00080R.

Documentation

Technical Information TI00397F

Technical Information for the transmitter Prosonic S FMU90

TI00179F

Technical Information for the alignment unit FAU40

Operating instructions 

(for transmitter FMU90)

Depending on the instrument version, the following operating instructions are supplied with the Prosonic S 

FMU90:

These operating instructions describe installation and commissioning of the respective version of the 

Prosonic S. It contains those functions from the operating menu, which are required for a standard measuring 

task. Additional functions are contained in the "Descripiton of Instrument Functions" (BA00290F, see below).

010 Approvals

A Non-hazardous area

020 Connection

1 Screw strip

3 Screw connection, power terminal block

030 Version

A Standard

RNB130 - complete product designation

Operating instructions Output Application Instrument version

BA00288F

HART

• level measurement

• alternating pump control

• screen and rake control

FMU90 - *******1****

FMU90 - *******2****

BA00289F

• flow measurement

• backwater and dirt detection

• totalizers and counters

FMU90 - *2*****1****

FMU90 - *4*****1****

FMU90 - *2*****2****

FMU90 - *4*****2****

BA00292F

PROFIBUS DP

• level measurement

• alternating pump control

• screen and rake control

FMU90 - *******3****

BA00293F

• flow measurement

• backwater and dirt detection

• totalizers and counters

FMU90 - *2*****3****

FMU90 - *4*****3****
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Description of Instrument 

Functions (for transmitter 

FMU90)

BA00290F

contains a detailed description of all functions of the Prosonic S and is valid for all instrument versions. A PDF 

file of this document can be found

• on the CD-ROM, which is supplied together with the instrument

• in the internet at see: www.en.endress.com ➞ Download

Safety Instructions The following Safety Instructions are supplied with certified versions of the sensors. If the sensors are used in 

hazardous areas, comply with all the specifications in these Safety Instructions.

Sensor version Certificate Safety Instructions

ATEX

• FDU90 - J...

• FDU91 - J...

• FDU91F - J...

• FDU92 - J...

• II 2 G  Ex ma IIC T5 Gb (FDU90)

• II 2 G  Ex ma IIC T6 Gb (FDU91/91F/92)
XA00321F

• FDU90 - E...

• FDU91 - E...

• FDU91F - E...

• FDU92 - E...

• FDU93 - J...

• FDU95 - J...

• FDU96 - J...

• II 2 G  Ex ma IIC T5 Gb (FDU90)

• II 2 G  Ex ma IIC T6 Gb (FDU91/91F/92/93/95/96)

• II 1/2 D  Ex ta/tb IIIC Txx°C Da/Db IP68

• II 2 D  Ex tb IIIC Txx°C Db IP68

XA00322F

• FDU93 - E...

• FDU95 - E...

• FDU96 - E...

• II 1/2 D  Ex ta/tb IIIC Txx°C Da/Db IP68

• II 2 D  Ex tb IIIC Txx°C Db IP68
XA00323F

IEC Ex

• FDU90 - C...

• FDU91 - C...

• FDU91F - C...

• FDU92 - C...

• FDU93 - D...

• FDU95 - D...

• FDU96 - D...

• IEC Ex ma IIC T5 Gb (FDU90) 

• IEC Ex ma IIC T6 Gb (FDU91/91F/92/93/95/96)

• IEC Ex ta/tb IIIC Txx°C Da/Db IP68

• IEC Ex tbIIIC Txx°C DbIP68

XA00481F

• FDU90 - D...

• FDU91 - D...

• FDU91F - D...

• FDU92 - D...

• IEC Ex ma IIC T5 Gb (FDU90)

• IEC Ex ma IIC T6 Gb (FDU91, FDU91F, FDU92)
XA00482F

• FDU93 - C...

• FDU95 - C...

• FDU96 - C...

• IEC Ex ta/tb IIIC Txx°C Da/Db IP68

• IEC Ex tbIIIC Txx°C Db IP68
XA00483F
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