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SAFETY INSTRUCTIONS 

Read the instructions in this manual carefully before installing or starting the system. 
Tomai AB will accept no liability for damages due to non -observance of this manual. 

Information in this manual is subject to change without notice and does not represent a 
commitment on the part of Tomai AB. 

No part of this manual may be reproduced or transmitted in any form or by any means, 
electronic or mechanical, without the prior written permission of Tomai AB. 

The following signs may occur within this manual or on the Polymer make -up unit: 

Electrical connections and maintenance must only be performed by qualified 
personnel ! 

Electrical elements have to be connected according to local regulations ! 

Attention ! / Important ! / Note ! 

Dangerous voltage ! 

Prior to use, read operation manual and observe safety regulations ! 

Do not open or remove safety shields while machine is in operation ! 

Moving parts ! 
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DESCRIPTION / FUNCTION 

DESCRIPTION 

* 

* 
* 

* 
* 
* 
* 

Tomai PolyRex is a turnkey, automatic machine for batch preparation of 
polymer solutions. 
Through batch preparation, the so- called short circuit effect is avoided. The 
polymer grains cannot pass the process without maturing. 
The vacuum conveyor ensures a dust free filling of the powder hopper. 
Tomal's proven double screw feeder supplies a constant discharge without 
pulsation. This, combined with high feeding accuracy, ensures consistent batch 
composition. 
The highly tested dissolver cone guarantees a clear solution without "fish- eyes ". 
Gentle agitation and pumping ensures the polymer chains remain undamaged. 
Each polymer unit is "wet tested" prior to despatch from the factory. 
Our range of options /special equipment and our flexibility enable us to adapt 
machines to the individual requirements of customers. 

Powder feeder - The feeder has a double screw type 182 Poly with a worm- geared motor. 
The feeder outlet has a gate, which effectively stops moisture from reaching the polymer 
powder. 

Dissolver cone - The cone is designed for an optimal dissolving of polymer powder. At the 
cone's outlet there is an ejector which effectively sucks down, mixes and transports the 
solution into the preparation tank. 

Water control - The armatures consist of a shut -off valve, a pressure switch, a manometer, a 
solenoid valve, and a reducing valve. If the water pressure drops, an alarm signal is given and 
the preparation cycle is shut off. When the water pressure rises, the preparation cycle 
continues automatically. If the required pressure (See chapter 6.) is not available, a water 
booster pump can be added. 

Preparation/Maturing tank - The tank is provided with a slow rotating agitator with a 
worm -geared motor, which gently agitates the polymer solution, a pressure transmitter 
(high/low level) and an emptying solenoid valve. The tank is also provided with cover incl. 
inspection lid. 

Stock/Dosing tank - The tank is provided with a pressure transmitter (low level /dry running 
protection for the dosing pump), shut -off valves for pump connection and bottom drain. 

Electrical equipment - All electrical equipment and interconnecting cables are fitted in 
accordance with SS- EN60204 -1. 

Materials - The powder feeder, the support stand and the powder hopper are made of carbon 
steel SS1312 (equals Euronorm FE 360 BFN) painted with 40.tm alkydprimer and 80 pm 
acryl top coat. The tanks, the agitator and the dissolver cone are made of stainless steel 
SS2333 (equalsAISI 304) and blasted with glass pellets. The water armatures and the ejector 
are brass, whilst all pipework is in PVC. 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 7 of 667



FUNCTION 

The low level in the preparation tank emits an impulse to start preparation, the solenoid valve 
for preparation water opens. 

The pressure switch will stop the preparation if the inlet water pressure will be to low: When 
the water pressure rises, the preparation cycle continues automatically. 

After a waterwhirl has formed in the dissolver cone the feeding starts. Polymer 
powder /(liquid polymer concentrate) is fed into the dissolver cone, after which the solution is 
mixed and transported to the preparation tank with help from the ejector. 

The concentration required is achieved by adding the correct amount of polymer for each 
batch. This is controlled by the PLC.(in the front of the control cabinet) 

When the high level in the preparation tank will be reached, the solenoid valve for preparation 
water closes. 

The solution is kept in motion in the preparation tank. Once matured the batch is now ready to 
be transferred to the stock tank. 

The low level in the stock tank will give a signal to the emptying solenoid valve in the 
preparation tank that will open. 

When a batch is transferred, the low -level switch in the preparation tank will be reached and 
the emptying solenoid valve closes. At the same time a new preparation cycle starts. 

The dry running level will protect the dosing pump from running dry. 

The stock solution is pumped from the stock tank to the dosing point. The optional dilution 
water system can be set at a regulating valve and read at a flow meter. 

The level switch in powder hopper will give an alarm at low level. 
For PLC: The present preparation will finish. Next preparation will not start before the power 
hopper is filled and the alarm reset. 

If liquid polymer concentrate will be used, see the manual for PLC, the preparation will be 
done in similar way. 
The pressure hose from the liquid concentrate pump will be connected to the dissolver cone. 
See manual for PLC. 
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PART LIST / DRAWINGS 

Spare parts order 
Only the use of original Tomal spare parts will ensure proper operation, reliability and long 
service life. 
When ordering a spare part, always state: 

1. Tomai order no. (front page of this manual). 
2. Project name (front page of this manual). 
3. Description from the part list below (item, quantity and type /size). 

n NOTE ! When ordering spare parts for the powder feeder or the agitator, see 
also the data sheets. 

Part list belonging to flow diagram No. 009532 -C- 53934 -A (2 units) 

ITEM QTY. DESCRIPTION TYPE, SIZE MANUFACTURER REMARK 

1 1 Hopper Not supplied by Tomai 

3 2 Powder level switch Rotonivo RN4001A0DB UWT 

4 1 Powder feeder 182 -Poly P D Tomai See also sep. drawing 

4:1 1 Motor IEC 63 L/4 0,18kW Nord 

4:2 1 Gearbox SK1SI40AD H n =l7rpm Nord 

4:3 1 Cylinder RT/57240/M/40 Norgren 

5 1 Flow washer 0 18x6,5mm t =1,5mm Tomai AB Dissolver cone 

6 1 Pressure reducing valve VM 7685 Y2" DN15 Ventim 

7 1 Solenoid valve 2/2 VM 8631, 1" DN25 Ventim Preparation water 
8 1 Water pressure switch 901.51 G 1/4" Becks 

9 1 Shut -off valve VM 4320, 1' /2" DN40 Ventim Water connection 

10 2 Solenoid valve 2/2 VM 8631, 1" DN25 Ventim Dilution water 

1I 2 Regulating valve VM 2241, 1" DN25 Ventim Dilution water 

12 2 Flow meter 650- 6500dm3/h, 
785.63.8.1.2 

SED Dilution water 

13 2 Non -return valve VM 6565, 1" DN25 Ventim Dilution water 

16 2 Static mixer 3000- 6000dm3/h, DN25 /7 Tomal 

17 1 Dissolver cone 0 300 DK - 65° Tomai 

18 1 Non -return valve VM 6565, 1'h" DN40 Ventim Ejector 

19 1 Shut -off valve VM 4320, l'h" DN40 Ventim Bottom drain 

20 1 Ejector RG5 No.: 3 BGV 0-- 
21 2 Non -return valve VM 6565, 1" DN25 Ventim Dosing pump 

22 1 Dosing tank PR 4,0 - 2,0 m3 Not supplied by Tomai 
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23 1 Pressure transmitter MT30 0- 200mbar / 4 -20mA 
' /e" - DN20 

Endress + Hauser Low level/dry running 
protection 

25 1 Pressure transmitter MT30 0- 200mbar / 4 -20mA 
'/4" - DN20 

Endress + Hauser High /Low level 

26 1 Pressure gauge VM 9701 1/4" O63mm 0 -10 
bar 

Ventim 

27 1 Shut -off valve VM 4320, 11/4" DN32 Ventim Dosing pump 

28 1 Shut -off valve VM 4320 1" (DN 25) Ventim Metering gauge 

29 1 Cover PP Tomal 

30 1 Electrical cabinet 600x600x210mm T3732 -A 

600x600x210mm 13733 -A 

El- Andersson 

32 1 Maturing tank PR 4,0 - 2,0 m3 Not supplied by Tomal 

33 1 Agitator PR 4,0 Tomal See also sep. drawing 

33:1 1 Motor 80L/4 - 0,75kW Nord 

33:2 1 Gearbox SK1SM 63 AF n =55rpm Nord 

34 1 Solenoid valve 3/2 VM 8651,'/4" Ventim Feeder outlet 

35 1 Emptying valve VM3001 DN50 -Revo RS7 Ventim 

36 1 Metering gauge 080/90 1= 1075mm Tomal 

37 1 Solenoid valve 3/2 M/49MAZ 14J 24V AC Norgrens Butterfly valve (PR 3.0- 
8.4) 

38 1 Heating equipment PO 996800 2x 15W Calesco Foil Dissolver cone upper 
cover 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 11 of 667



L 
al 
> 
O 

á> 
w 

ícoi 

y 
> 
O 

L.r, 
M 
N 
O a 

> 

rn 

V 
N v 

LL 

> 

ro 
> 

T 
; 
o 

m 

o 
E 

~ 
>, 

v 
N 
G 
7 
N 

Z 

v 
G-1 n d 7 
N 

G! 

r0 

Á 

) 

ro 

Eo I- 
>, L 
v 
Gl 

O_ 
O. 

N 

Z 

v 
G-1 a 
O_ 
7 
N 

_d 
N ¡ 
N 

QI 
> 
w 

O 

= 

ro 

Eo I- 
>` 
2] 

v 
Gl 

d 
7 
N 

Z 

É z 15 

C 

o 
N N 
Os 
o, 

M 
O, O 
co 

Q 
I 

.1' 
rn 
a` 
uMi 

U 
I 

!'rl i l.(1 
o. ON 

C O 

o 
Os O 

G 

G N 

,ñ K 
N 
(,9 
Z 
D 

O 1 
Z 
O 

O 1 z 
D 

L' 
- 

:4 

O 
2 
X y 

CC T -, o.... a N 

c 7 
nN 7 ro c a v 
rYO 

o E 
no E l07 
ó+ L 

CU ro Ev ° o 
a d LL 

ID 
C 

p .: 

t 
!r1 

öl 
U1 

- 
z° 

LLJ I- 
S - 
Iz, 

c 
E d 
7 Q 

N 
MI 2 

w 
> 
ra 
> 

c c 
N 
O 
N 

ó, 
A 
O, 
0, 

i 
Gl î 

> 
> 

L 
N 
D 

Ga 

> 
ra 
> 
v 
ó c 
O 
V1 

: U < 

Y 
} 
C 

fO 
o 

G! 

O_ 

ál 
c 
Ñ V 
ú 

W 

w 

L 
> 
O 

ó, 
7 
ro 
rn 

G/ 
w F 
> 

> 

o 
i 

7 L 
N 

> 

> 

ó>>> } J L 
N 

` 
ra 
01 
ell 

N 

Gl 

O_ 

} 4- 
'E 

c 

G, 

N 

L 
a 

4- 
'E 
c 
ro 

} 
G, 

N 
L 
a 

Y i} 
s 
O 

Vl 

o_ 
E J 
o. 

c 
O 
D 

io 
> 
C L 

Gl 

C O. Z 

°_ 

w 

c 
'ro 

É 
° 
Yo 
m 

j 
w} 
o L 
J L 

V) 

ia 
> 
C L 

L> 
C 
O Z 

- 

w 
C 
VO 

`w 

N 
N 

O 

L; 
ro 

c 
O 

ÿ 
X 

E 

- 
N 

c 
_°- 
-.3 

D 

ro 
> 
C 

7 
ál 

C o 
Z 

L 
á 

"3 

cO 

Ö 

} 
Gl E 
3 
O ii 

á 

3} 
c o 

7 D? 
a/ 
> 
A 
> 
O, 
} 
rG 

O, 
Gl 

ro 

° 

> 
ro 
> v 
ó 
4J 
O 
N 

> j 
o 

J L 
N 

} 
Ñ 
CU j 
N 
Gl 

rz 

N 

M 3 

GJ 
> 
ro 
> 
v 
ó 

ai O 
N 

i 
O+ 
c 

7 v 
L 
7 

Gl 

a 

Gl L 
N 

ra 3 
; 
- 

LL 

O_ 

ál 

Cu 

w 
á 
3 
O d 

Lo 

r0 u v 
.E 

> 
al J 

á 
f1 
O 2 

= 

G 

w 
oH 

" 

., 

® 

IMI. 

CO 

W f 
CO 

Y 

o 
Z 

ï 
d, 
0 áo 

¿ z i 
w 
ó 

CO 

i 
Ú r- ,- - - N '- e- N N N N N N ' ó 

J 

O 
O, N GO N r N N N N - N 0 N ^ m ^ ,o m - ¡ O O, GO .o VI s 1,1 - 

l)1)N/)/)1)1)1I 

an4ou snoinagl inoton aiuti hue le sa6ueyp 1146i.1 ayj anJasaJ am c Y4_ 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 12 of 667



ñ 

E 

v 

Ñ 

z° 

E 

w 

Ñ 

z 

r°n 
E 

m° 

E 

ö 

rc 

. 
M 

m 
á 
GD r- o 0 

E 

ti 
E 

Ñ l 
0 

; 

á 

ö 

CO 

o, 

s W 
LL á 

ó 

á 

Ñ 

Y 
o 

CO J 

N 

N1 

o. 
J 

N 

L 
V 

Ó 

o 

o Q 

Q 

o 

o 

z° 

aniou snoinaud inotoM awi4 ie sa6uey) Jo1 41.16iJ ay4 anJasaJ aM n 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 13 of 667



 

L 
L 
o b 

Y 

ea 
lan 

CO 

Css 
VI 

ea 

CsI CNI 

trt 
Assl 

aft 

CO 

CO 
VI 

Q 
=O 

áo 

o 
N 
L 

X 
o 
L 

CO 

N 
L 

CO 

á á 
L 

á 

o 

Ñ 

ea 

É 

Q 

trt 

x¡ 

z 

3 

Ñ 

d d 

Ñ 

w 

z' 

asi 

Ñ 

cn 

z 

cn 

z ó 
Ñ 

á 

É 

o 
c 

Y 

E 
á 

Ñ 

a 

CO CO fsi 

T CV 
fsl CsI Ca 

aft 
Csi CsI 

an CD J esl 

a 

H1i 

Q 

o 
F 

..aamalt;l 

® 
O 

ra- Ltg 

á 

a 2 

'anlou snoiaaad lnoqyn au!' hue le sa6ueqa uol 4g6u agl aeuasau am 
-uoissiwaad uapan mo lnoglin dl.ied p.ngl e 04 ua passed uopaidoa aq lau óew pue (padaad ano suiew. 6uine,p sryl 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 14 of 667



View from 30° 

13 1 Washer agitator 010937 

12 1 Nordlock washer 010937 

11 1 Screw 010937 

10 1 Key 010937 

9 4/8 Washer 010937 

8 4 Nut 010937 

7 Screw 010937 

6 2 Nut 010937 

5 2 Clamping screw 010937 

4 Propeller 010937 

3 1 Locking ring 010937 

2 1 Agitator shaft 010937 

1 1 Motor +gearbox Nord 010937 

DetNo. Qty Denomination Material Modell or 
Olexnsion Remark 

Constructed 

JA 
Drawn 

JA 
Copy Controlled 

CS 
Standard Approved 

CS 
Scale 

1:10 - A4 
Replaces 

005788 -D 
Replaced of 

T O M A L® 
Polymer make -up unit PR 0.6 -8.4 
Agitator, Gear Nord 

METERING SYSTEMS Spare parts drawing 

010938 
Date 

2003 -11 -10 

Drawaq Mo 

010938 
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ProMinent® 
Group 

INSTALLATION 
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INSTALLATION 

UNLOADING 
The polymer machine is packed on pallets and is therefore possible to unload with a forklift. 
If an overhead crane is needed, straps shall be used, length = 3 -4 m. The straps can only be 
fastened to the lifting eye on the tanks and the beams at support stand. 

- PolyRex 0.6 - 3.0; both tanks are mounted upon each other. 
- PolyRex 4.0 - 8.4; both tanks are 2 separate parts. They must be mounted on site. 

The maturing tank with agitator must be mounted upon the dosing tank. 

NOTICE 
- Lifting, handling or fastening during the installation, straps must be used 

according to the picture beside. 

STORAGE 
During transport and later during storage the Polymer make -up unit must be protected 
against moisture, salt- water, rain, frost, dust, dirt and direct sunlight. 
The Polymer make -up unit can be stored for up to 2 years in dry and vented places 
without making any special arrangements. 
Storage outdoors is not recommended. 

ERECTION 

NOTE ! Everything shall be mounted according to the General Assembly 
Drawing 

Fastening: Expansion shell bolt shall be used. Size: M10x90. 

Mount the maturing tank on top of the dosing tank (when applicable). 
Mount the powder hopper on the support stand (when applicable). 
Mount the vacuum conveyor on top of the powder hopper (when applicable). 
Mount the pipe from the ejector to the maturing tank. 
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ELECTRICAL CONNECTIONS 

WARNING ! Electrical connections and maintenance must only be performed 
by qualified personnel ! 

Electrical elements have to be connected according to local regulations ! 

Connect: The agitator -motor to the electrical cabinet. 
Connect: Cable contact for the emptying solenoid valve. 
Connect: Supply voltage according to the electrical drawings. 
Connect: Cable contacts for the pressure transmitters. 
Connect: External protective conductor to an external noiseless earth conductor. 

PIPE CONNECTIONS 

NOTE ! See flow diagram and part list for all dimensions ! 

Connect: Water inlet. 
Connect: The dosing pump to the pump connection on the dosing tank. 
Connect: The dosing pump to the dilution water (when applicable). 
Connect: The static mixer (when applicable) or the dosing pump to your dosing point. 
Connect: Bottom drain valve to the sink. 
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BEFORE FIRST START 
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BEFORE FIRST START 

BEFORE START 

1.0 Check that the dissolver cone, ejector, tanks and pipe work are completely clean 
and free from dirt or foreign objects. 

1.1 Check that correct amount of oil is in the gearboxes. 

1.2 Connect/check: Voltage: 400/230 V 
Water pressure: Min. 3,5 bar 

Max. 6 bar 
Water consumption:Min. xx m3/h 
(Preparation water + dilution water, if included) 

1.3 Capacity test 

A capacity test of the feeding equipment for polymer has always to be 
carried out before start -up. 
See chapter 7 for more information. 

Powder feeder 
The feeder is a volumetric double screw feeder. 
The capacity of the feeder is set as [kg /time -unit] in the PLC -program. 
Different types of polymer has different volume weight, therefor is it important 
that a capacity test is done before starting up or when changing type of polymer. 

Note! 
Remember to adjust the polymer emulsion in the PLC program at start up or 
When changing type of polymer. 

Attention! 
The concentration of the stock solution can be set to maximum 1.0 %. 
To avoid major problems recommended maximum concentration is: 
- 0.5% when using powder feeder. 

The viscosity of the stock solution is never allowed to exceed 2000 cP. 
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START -UP / OPERATION 
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TO MAL® 
METERING SYSTEMS 

Quick Guide Siemens PLC 

This guide only indicates the most common used functions and start-up procedures. 
IMPORTANT! READ THE MANUAL AND OPERATING INSTRUCTIONS BEFORE STARTING UP THE EQUIPMENT! 

ProMinent® 
Group 

NOTE! Control mode switch should be set to "0" The display show "TOMAL AB SWEDEN" 

F1 

Parameter 
settings 

Selection of 
polymer 
(option) 

Adjusting of 
concentration 

Adjusting of 
dosing time 

Adjusting of 
batch size 

Adjusting of 
pm- rinsing 

level 
(start level) 

Adjusting of 
maturing time 

Adjusting 
running time 
for agitator 

Note 

F2 

Levels 

F3 

Capacity test 
Powder 
polymer 

Displaying 
test time 

Time setting 
powder test 

Weight of 
powder test 

Powder 
feeder 

capacity(kg/h) 

F4 

Capacity test 
Liquid 

polymer 

F5 
Shift + F1 

Capacity 
Dos. pump 

Displaying 
test time 

Time setting 
pump test 
(min 300 s) 

Pump 
Capacity 

F6 
Shift + F2 

Reserve 

57 
Shift + F3 

Interlocking 
display for 

alarms 

F8 
Shift + F4 

Lamp test 
Run. Hours 

Running time 
agitator 

Running time 
feeder 

Press F1 - F8 at the PLC display to select the required function. 

Press ARROW buttons to get to the different sub -menus 

To change a setting, press ENTER, and the selected value will start to flash. 
Use the ARROW buttons ( Up and down) to get the required value. 
Confirm with ENTER. After confirmation the first sub -menu for the selected function 
will be displayed again. 
Repeat if more than one parameter is supposed to be changed. 

Leave the function by pressing the F- button for the specific function, 
The display should now show TOMAL AB SWEDEN 

F1 If the maturing tank do not have low level when changes are made, the changed 
parameters will be updated and activated after low level is reached. 

F3 Sub -menu 1 

Sub -menu 2 

Sub -menu 3 

After a sample bag is placed below the feeder outlet, the powder test can be started 
by pressing F1. 
If the powder test need to be stopped it can be done by pressing F2 

Set the test time as long as possible to get a good accuracy of the measure. 
Minimum test time is 20 sec. 
An average of at least three test samples are recommended. 
Set the average weight of the test samples. The weight is to be set in kg. 

F7 If an alarm is flashing in the display when a parameter is to be changed, press 
ENTER and then F7 
The alarm is now blocked and the display shows TOMAL AB SWEDEN 
The function menus are now available, Se also "alarm functions" for further info. 

Ouick guide PLC Simens S7 224 Cd3 071010.doc 
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TOIVIAL® 
METERING SYSTEMS 

Quick Guide Alarm Functions Siemens PLC 

This guide only indicates the most common alarms 
For further information about the alarms, see Operating manual Chap. 3 

ProMinent® 
Group 

When an alarm is activated the red LED at the control panel starts to flash and this window is shown in the PLC. 

! ! ! GENERAL ALARM ! ! ! 

Read = press "ENTER" 

Press ENTER for reading the alarm 
When an arrow is shown in the right side of the display there are more then one alarm activated. 

Check the different alarms with the ARROW buttons . 

ALTERNATIVE 
Press ENTER for reading the alarms. 

Block the alarms in the display by press F7. 

The alarms will now be blocked in the display for 30 min., but the LED will still indicate that the alarm is active. 

If the control mode switch is set in pos. "AUT" the display will show FEEDING TIME AND CONCENTRATI 
If the control mode switch is set in pos. "0" the display will show TOMAL AB SWEDEN 

Now it is possible to enter the function menus in the PLC and attend the alarms. 

During the blocking time it is also possible to change the parameter settings. 

To interrupt the blocking time (during the 30 minutes): 
Press F8.The alarm LED will light up for 2 sec. After that press F8 once again. 

Now the display shows "GENERAL ALARM ". 

Press ENTER to read the alarms. If there are more then one alarm, check them all with the ARROW buttons. 

PREPARATION WATER 
PRESSURE LOW 

If the incoming water pressure gets /is to low, an alarm 
will be given and the preparation stops. When the 
water pressure gets back the preparation will restart 
automatically. If the alarm remain or comes back 
frequently, check the water supply 
(If the machine is equipped with pneumatic valves 
there is a corresponding alarm for low air pressure.) 

WRONG CONCENTRATION 
WATER "OFF" TO EARLY 

If full level in maturing tank is reached before feeding 
time is timed out, there is an alarm given. The reason 
can be too high water flow, wrong value for capacity of 

the feeder, wrong feeder time or to many restarts after 
alarm "Low pressure ". 

LEVELSIGNAL ALARM 
PREPARATION /STOCKTANK 

If there are problems with the level transmitter or the 
signal cable, there is an alarm given. 
Check if: -There are any blockage of the transmitter, 
-Cable head is fasten, -There are no cable cuts 

OPTION 
OVERFILLING 

IN MIXING PIPE 
If the level in the mixing pipe gets to high the 
preparation stops. There will be three automatic 
restarts attempt, after that the preparation will not start 
again and an alarm will be given. Run the mixing 
pump in manual mode to empty the pipe 

DOS. PUMP PROTECTION 
STOCK TANK EMPTY 

If there are low -low level in dosing tank the dosing 
pump will stop and an alarm is given. The pump 
restarts automatic when the level is high enough. 
(Assumed the remote start signal is available in 

position "sign. "). The reason can be a too high out 
take of polymer solution. If the alarm remains, check: 
-Start signal of pump, -Why it does not transfer a 

new batch from the maturing tank. 

REFILL POWDER 
POLYMER 

If there are low level in powder hopper an alarm is 

given, the machine will finish the present batch 
without break. A new batch will not be started until 

the powder hopper is filled up again. 

MOTOR BREAK. TRIPPED 
PREPARATION 

The alarm concern either the feeder or the agitator 
(At options even pump for liquid polymer, transfer 
pump and mixing pump is concerned) 

OPTION 
VALVE FAULT 

If valves with limit switches has not changed to 
required position within three seconds from the vliP 
was affected, there will be given an alarm and the 
preparation stops. 

Ouick guide PLC Simens S7 224 G13 071010.doc 
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 TOMAL® 
METERING SYSTEMS 

ProMinente 
Group 

SIEMENS PLC S 224 V[:12. 19 

OPERATING INSTRUCTIONS 

Contents: 

1. START -UP 3. ALARM FUNCTIONS 
1:1 Before start -up 3:1 Interlocking/Acknowledging 
1:2 Interlocking of alarms 3:2 Motor protection 
1:3 Checking of rotation 3:3 Overfilling of the preparation tank 
1:4 Selection of polymer 3:4 Overfilling of the stock tank 
1:5 Adjusting of concentration - powder 3:5 Level signal alarm - preparation tank 
1:6 Filling of powder 3:6 Level signal alarm - stock tank 
1:7 Capacity test - powder feeder 3:7 Polymer dosing switched off 
1:8 Adjusting of concentration - liquid 3:8 Preparation water pressure low 
1:9 Capacity test - pump for liquid polymer 3:9 Incorrect concentration 
1:10 Commencing of preparation 3:10 Dosing pump protection (empty level) 
1:11 Dilution water 3:11 Liquid polymer container empty 
1:12 Dosing pump 3:12 Transfer pump protection (empty level) 
1:13 Capacity test -Dosing pump 3:13 Powder hopper empty 

3:14 Dosing pump alarm 
2. OTHER FUNCTIONS 3:15 Compressed air pressure low 

2:1 Levels /Overfilling protection 3:16 Vacuum conveyor running time 
2:2 Adjusting of dosing time 3:17 Motor protection vacuum conveyor 
2:3 Adjusting of maturing time 
2:4 Adjusting of batch size 
2:5 Adjusting of pre- rinsing level 
2:6 Agitator delayed off 
2:7 Running hours meters 
2:8 Adjusting running time for vacuum conveyor 

IMPORTANT! READ THE COMPLETE MANUAL BEFORE STARTING UP THE EQUIPMENT! 

Manual Siemens S224 Version 19_GB04I119(revB) .doc Page 1(14) 
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Page 2(14) 

1. START -UP 

NOTE ! Do not switch between "MAN" and "AUTO" during a batch sequence. 
The display keys have some delay reaction. 

1:1 BEFORE START -UP 

Open the inlet water valve. 

Check that all switches are at O. Check that all electrical connections to the pressure transmitters and agitator have been 

made. 

1:2 INTERLOCKING OF ALARMS 

Turn the SAFETY SWITCH to I. A general alarm will now flash on the display. The alarm must be locked out. 

Press ENTER to be able to read the alarm. 
If an arrow is shown in the display, more than one alarm is activated. Check other alarms by turning the alarm pages 
with the +4 keys. 
Press F7 (SHIFT F3) once. The alarms remain active but will not be displayed for the next 30 minutes. As indication of 
an active alarm, the red lamp on the front of the control panel will remain flashing. 

Now following appears in the display: 

F7 

F3 

V18..0 (V23.2) 

T O M A L A B S W E D E N 

P O L Y R E X V 1 9- y 

(The number combination = the type designation - depends on the model.) 

Set the CONTROL MODE switch to MAN. 
(Note: At first start, (test), before filling the hopper with polymer powder, set the CONTROL MODE to AUTO. The 

next batch starts after filling the hopper with powder or if the CONTROL MODE switch is set from AUTO to "0" and 

then back to AUTO again). 

The following display will now appear: 
V15.3 

A W P E>>> M A N. 
I 

P O W D E R 

1=RUNN U N N I N G 9 

alt. LIQUID POLYMER ONLY 
V15.2 

A W P E > > > M A N L I Q U I D 

1 = R U N N I N G 9 

Key: 
In the top field: 
A = agitator, press F I. 

W = preparation water, press F2. 
P = polymer feeding, press F3. 
E = draining of preparation tank, press F4. 

The digits under the letters in the bottom left field: 0 or clear = not running, 1 = running 

NOTE! 
In position MAN, the polymer feeding is interlocked by both the agitator and the preparation water. 

The pressure switch for preparation water only indicates alarm. 

1:3 CHECKING OF ROTATION 

Turn the CONTROL MODE switch to MAN. 

Press FI to start the agitator in the preparation tank. Check that the agitator is rotating clockwise. 
If the agitator is not rotating clockwise, the phase of the supply to the electrical cabinet must be reversed. 
NB! CONTACT A QUALIFIED ELECTRICIAN. 

Press Fl to stop the agitator. 
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1:4 SELECTION OF POLYMER (applies only where liquid polymer equipment is installed) 

If the polymer make -up unit is equipped for both powder and liquid polymers, the type of polymer, which is to be 
mixed, must first be selected. 
Set the CONTROL MODE switch to O. Press Fl to make the selection. 1= powder, 2 = liquid polymer. 

V14.7 

S E L E C T I O N O F P O L Y M E R 

P W D .= 1 L I Q.= 2 4r 

Press Enter. Select using the 4 key and exit by pressing Enter. 

Press Fl to quit the page. (NB! IF YOU SELECT LIOUID, TURN TO SECTION 1:8.) 

1:5 ADJUSTING OF CONCENTRATION - POWDER 

Set the CONTROL MODE switch to O. Press F I. 

All new adjustments at "FI" are activated by low (start) level in preparation tank. 
To set polymer solution concentration, press the 40 key. 
This calls up the following display: 

2,000 cP). The feeding time changes automatically. 

F5 

F1 

V14.6 

`P W D. F E E D. T I M E: s 

P R E P. C O N C E N T . l % 

Press Enter. Use the 49 keys to select the concentration and exit by pressing Enter.(max. concentration 1.0% or max. 

Press Fl to leave the page. 

1:6 FILLING OF POWDER 

Fill the powder hopper with polymer powder. The powder feeder must be stopped during filling. Because in running 
mode the powder feeder interlocks the vacuum conveyor. 

Where the equipment has a powder suction unit (option): Connect the hose between the unit and the powder hopper. 
(Check that the switch, mounted on the suction unit is at 1.) 
Adjust the length of the suction nozzle and insert the suction hose into the polymer bag. 
Set the VACUUM CONVEYOR switch on the electrical panel to 1. Suck polymer powder into the hopper. 
When the inspection glass shows that the max. level has been reached, turn off the suction unit. 

When using big bags (option): Lift the big bag and position it above the big bag bench. Thread the outlet funnel through 
the bench into the powder hopper. Open the bag so that powder can flow into the hopper. 

With automatic filling (option): Set the VACUUM CONVEYOR switch on the electrical panel to AUTO. 
Powder will now be sucked into the hopper. When the maximum level has been reached, the suction unit will shut off 
automatically. 
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1:7 CAPACITY TEST - POWDER FEEDER 

NOTE! 
Before the capacity test can be done, the powder hopper must be filled with polymer. 
You also need a balance and sampling scoop for this test. 

To ensure the polymer solution is at the correct concentration, a capacity test must be carried out. 
Start by checking/changing the test time as follows: 

Set the CONTROL MODE switch to O. Press F3 and then the 40 key. 
This calls up the following: 

V18.5 

P O W D R . T E S T T I M E 1 0 s 

F 1 = " O N " m n - m x . 9- 9 0 0 s 40 

The pre -set test time appears in the top left of the screen. To change the test time, press Enter. 
Use the Ty keys to set the time and confirm with Enter. 

When the time has been confirmed, the page shown below appears automatically: 

' F7' 

F3. 

V18.6 

R E S I D U A L P O W D E R T E S T 

T I M E : I IS F 2 = O F F 40 

Turn the powder feeder's SERVICE ISOLATOR to 1. (Only needed when liquid polymer pump is included) 

Remove the coned lid from the water supply funnel. Place the sampling scoop under the outlet. 

Commence the test/feeder by pressing Fl. Countdown commences is shown in the display. The test can be stopped by 

pressing F2. At the initial start-up, the first samples must be scrapped, as the complete feeder unit has not been filled 

with powder. Take 3 -5 successive samples and weigh them. 

When the average weight has been checked, use the 40 key to get to the following page: 

V18.4 

T E S T W E I G H T I I k g 

C A L C U L. P W D. T I M E I I s y 

Press Enter. Enter the average weight using the Ty keys and confirm with Enter. The calculated powder time is now 
automatically adjusted to give the right dosing time. 

To view the feeder's total capacity in kg/h, use the 40 to get to the following page: 

V18.2 

P O W D E R F E E D E R 

C A P A C I T. I I k g/ h rti 

On completion of the capacity test, press F3 to return to the start position. 

NOTE ! Replace the coned lid on the dissolver cone 

NOTE ! ON COMPLETING THE CAPACITY TEST, GO TO SECTION 1:10. 
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1:8 ADJUSTING OF CONCENTRATION- LIQUID 

Set the CONTROL MODE switch to O. Press Fl. 
Select liquid polymer. See 1.4 

To set polymer solution concentration, press the 9 key. 
This calls up the following display: 

V14.5 

L I Q. F E E D. T I M E: 
P R E P. C O N C E N T 

Press Enter. Use the +9 keys to select the concentration and exit by pressing Enter (max. concentration 1.0% or max. 
2,000 cP). 

Press Fl to leave the page. 

1:9 CAPACITY TEST - PUMP FOR LIQUID POLYMER (measuring vessel required for this test) 

Important! Before starting the test, check that the pump and the suction hose are full of polymer! 

Disconnect the hose at the pump. Manually fill the hose with liquid polymer and reconnect. 

To ensure the polymer solution is at the correct concentration, a capacity test must be carried out. 
Start by checking/changing the test time as follows: 

Set the CONTROL MODE switch to O. Press F4 and then the 9 key. 
This calls up the following: 

V15.0 

L I Q . T E S T T I M E 

F 1 = " O N " m n - m x . 9- 9 0 0 s 40 

The pre -set test time appears in the top left of the screen. To change the test time, press Enter. 
Use the T9 keys set the time and confirm with Enter. 

When the time has been confirmed, the page shown below appears automatically: 

V15.1 

L I Q. P L M. E M U L S. I I% 

R E S I D . s F 2= O F F y 

Check that the percentage ( %) value of emulsion corresponds with the concentration of the goods. If the value requires 
altering, press Enter. Adjust using the +9 keys and confirm with Enter. 

Turn the SERVICE ISOLATOR for liquid polymer pump to 1. 

Lead the hose from the pump into the sampling beaker. Start the test/ pump by pressing Fl. Countdown commences and 
is shown in the display. The test can be stopped by pressing F2. Take 3 -5 successive samples and record their 
volumes. 

When the average volume has been checked, use the 9 key to get to the following page: 

V16.7 

T E S T Q U A N T . I I I t 

C A L C U L . L I Q. T I M E I I s 40 

Press Enter. Use the ilk 9 keys to enter the average volume and confirm with Enter. The calculated liquid polymer time 
is now automatically adjusted to give the right dosing time. 

Manual Siemens S224 Version 19_GB041119(revB) .doc 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 63 of 667



Page 6(14) 

To view the pump's total capacity in It/h, use the 4 key to get to the following page: 

V17.0 

L I Q U I D P O L Y M E R P U M P 

C A P A C I T. I t / h 40 

On completion of the capacity test, press F4 to return to the start position. 

1:10 COMMENCING OF PREPARATION 

Check that the connection for remote on /off, if it is not to be used, is linked on connection block. 
(Refer to the wiring diagram for the connection block number.) 

If any basic parameters should be adjusted during start-up, go directly to pos. 2:2 - 2:6. Change if required a parameter 
and then return to this page. 

Set the CONTROL MODE switch to AUTO. This calls up the following display: 

WITH POWDER POLYMER 

WITH LIQUID POLYMER 

V15.5 

A W P E> A U T. P R E P 

0 1 0 0 = R U N. P O W D E R 

V15.4 

A W P E> A U T. P R E P 

0 1 0 0 1= R U N. L I Q U I D 

Key: 
In the top field: A = agitator, W = water, P = polymer, E = draining 
The figures under the letters in the bottom left field: CLEAR or 0 = not operating, 1= operating 
The top right field shows: current mixture concentration. 
The bottom right field shows: remaining time for polymer feeding. 

The polymer make -up unit will now run a mixing cycle in accordance with the set values. 

When mixing is complete, the solution will, (before being drained off), mature in the preparation tank. 
(Maturing starts when polymer dosing is finished.) 
To view the remaining maturation time, press the + key. The following is shown in the display: 

V18.7 

R E S I D U A L M A T U R I N G 

T I M E :I m i n u t e 

s 

% 

s 4' 

y 

When the maturing time is complete, and the low level in stock tank is reached, the agitator stops and the batch drains 
into the stock tank. 
When draining is complete, a new preparation cycle begins. 

1:11 DILUTION WATER 

Set the DILUTION WATER switch to MAN. 
With the switch at AUTO, dosing of dilution water is started by a remote switch or, alternatively, the dosing pump (if 
installed). 
To obtain the desired concentration, set dilution water dosing by adjusting the flow meter via the control valve. 
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1:12 DOSING PUMP 

NOTE ! Check that the ball valve from the dosing pump's stock tank is open. 

With frequency control: 
Set the FREQUENCY CONVERTER switch on the electrical panel to 1. Check that the control panel is in "REMOTE" 
mode. 

If remote start/stop is possible and there is a 4 - 20mA signal for adjusting capacity, set the DOSING PUMP switch to 
SIGN. 

If there is only a remote start/stop capability, set the DOSING PUMP switch to MAN. In this mode, frequency can be 
adjusted via the potentiometer in the electrical panel. 

With mechanical variator: 
Set the DOSING PUMP switch to AUTO. 
This presupposes that the pump will be started/stopped by a remote ON /OFF. In MAN mode, the dosing pump starts 
immediately. 

1:13 CAPACITY TEST -DOSING PUMP 

NOTE ! Check that the dosing pump is filled with polymer and is in operation. 

To check dosing pump capacity, proceed as follows: 
Start the dosing pump. 
Set the CONTROL MODE switch to O. Press F5 (Shift + Fl). The display now shows: 

giXEDV 

V22.2 

D O S . P U M P C A P A C . T E S T 

F 1 = O N F 2= O F F y 

The pre -set test time is shown in the bottom right field. 

To change the test time, press the 4 key. The display now shows: 

V23.6 

Min. time 300 sec. 

D O S . P U M P C A P A C . T E S T 

T I M E S E T T I N G Is 

To change the test time, press Enter. Adjust the test time using the +40 keys and confirm with Enter. 

Start the capacity test by pressing F1. 
The pre -set test time will now count down to O. 

When count down has finished, capacity can be read by pressing the 40 key twice. 
This calls up the following: 

V23.5 

D O S I N G P U M P C A P A C I T Y 

F 2= A C K N O WI Il t / h+ 
Read the value. Press F2 to acknowledge the measured value. 
Depending on pump type, flow may need to be adjusted. Carry out a new test as above. 

Press F5 (Shift + Fl) to leave the page. 
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2:1 LEVELS /OVERFILLING PROTECTION 

Besides high/low levels in the preparation tank and low /running empty protection for the stock tank, there are also pre- 
programmed levels for overfilling protection for both tanks. 
The following levels can be read from the display: 

The current levels (litres) in the preparation and stock tanks. 
Alt. 1 With the CONTROL MODE switch at 0, press F2. 
Alt. 2 With the CONTROL MODE switch at AUTO, press the 4 key twice. 
Alt. 3 With the CONTROL MODE switch at MAN, press the 40 key. 

V18.3 

P R E P . A C T . L E V . I t 

S T C K. A C T. L E V. It+ 

The current levels (mm) in the preparation and stock tanks. 
Alt. 1 With the CONTROL MODE switch at 0, press F2 and then the 9 key. 
Alt. 2 With the CONTROL MODE switch at AUTO, press the 4 key 3 times. 
Alt. 3 With the CONTROL MODE switch at MAN, press the 9 key twice. 

V18.1 

P 

S 

R 

T 

E 

C 

P. 
K. 

A 

A 

C 

C 

T. 
T. 

L 

L 

E 

E 

V E 

V E 

L 

L 

mm 
mm 40 

Preparation tank's stop /high level in mm and litres. 
Alt. 1 With the CONTROL MODE switch at 0, press F2 and then (twice) the 9 key. 
Alt. 2 With the CONTROL MODE switch at AUTO, press the 4 key 4 times. 
Alt. 3 With the CONTROL MODE switch at MAN, press the 4 key 3 times. 

F6' 

F2' 

V22.1 

P 

P 

R 

R 

E 

E 

P . 

P. 
S 

S 

T 

T 

O 

O 

P 

P 

LV. 
LV. 

I t 

mm 40 

Preparation tank's start/low level and stock tank's low -low level (running empty level) in mm. 
Alt. 1 With the CONTROL MODE switch at 0, press F2 and then (3 times) the 40 key. 
Alt. 2 With the CONTROL MODE switch at AUTO, press the 4' key 5 times. 
Alt. 3 With the CONTROL MODE switch at MAN, press the 40 key 4 times. 

F6 

F2 

V22.0 

P R P. S T A R T L E V. m m 

S T O C K L O W - L O W m m y 
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2:2 ADJUSTING OF DOSING TIME 

All new changes under "Fl" are activated by low (start) level in preparation tank. 
In the previously performed capacity test, the PLC calculated the correct dosing time for obtaining the correct 
concentration of solution. If a check shows that solution concentration is not the same as that previously set, this can be 
corrected by adjusting the dosing time as follows: 
Set the CONTROL MODE switch to O. Press Fl and then the y key. 
- If the polymer make -up unit is delivered for both powder polymer and liquid polymer you have to press 4 twice. 
- If the polymer make -up unit is delivered only for powder polymer or liquid polymer you have to press 40 once. 

The display now shows: 

Powder 

Liquid 

F5 

F1 

F5 

V14.3 

C A 

A D 

L 

J 

C 

U 

U 

S 

L. 
T. 

P 

P 

W 

W 

D. 
D . 

T I 

T I 

M E 

M E 

s 

s 

V14.4 

C A 

A D 

L 

J 

C 

U 

U 

S 

L. 
T . 

L 

L 

I 

1 

Q. 
Q . 

T I 

T I 

M E 

M E 

s 

s 40 

Press Enter. Adjust the dosing time. Confirm with Enter. Press FI to leave the page. 

2:3 ADJUSTING OF MATURING TIME 

Set the CONTROL MODE switch to O. Press Fl and then (6 times) the 4 key. The display now shows: 

V16.6 

M A T U R . T I M E A F T . F I N S H 

P O L Y M . F E E D I N G I 

Press Enter. Set the desired maturing time. Confirm with Enter. Press Fl to leave the page. 

2:4 ADJUSTING OF BATCH SIZE 

To mix smaller batches, adjust as follows: 
Set the CONTROL MODE switch to O. Press FI and then the 40 key to page "batch size ". The display now shows: 

V14.2 

F5 

F1 
B A T C H S I Z E I t 

m i n . I max. I t y 

Press Enter. Adjust batch size by pressing the Ty keys. Batch size can be adjusted between min. and max. value. 
Confirm with Enter. Press Fl to leave the page. 

When the batch size has been changed, the parameters for dosing time and tank levels are automatically adjusted, and 
activated by low (start) level in preparation tank. 
The pre- rinsing level need to be adjusted manually (See section2:5). 

2:5 ADJUSTING OF PRE -RINSING LEVEL 

In certain cases, e.g. high water flow or reduced batch size, pre- rinsing level must be adjusted. 
Set the CONTROL MODE switch to O. Press F1 and then (3 times) the 40 key. The display now shows: 

V14.1 

P R E P A R A T I O N W A T E R 

P R E- R I N S. L E V E LI m m 40 

Press Enter. Set the desired pre- rinsing level. Confirm with Enter. Press FI to leave the page. 
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2:6 AGITATOR DELAYED OFF 
The polymer make -up unit is supplied with the agitator set to run continuously except during drainage to the stock tank. 
If you want a delayed stop of the agitator you can set a time, which starts to count down after the high level in the 
preparation tank is reached. 
If the actual consumption is lower than the capacity of the machine, the agitator will run for a longer time. To protect the 
polymer solution the agitator should then have a delayed stop. 

Set the CONTROL MODE switch to O. Press FI and use they key to get to the following display: 

F5 

F1 

V16.2 

A G I T A T O R D E L A Y " O F F " 

9 9 9 = N O " S T O P " r lrr 

Press Enter. Use the Ty keys to set the desired running time (min. 5 min. - max. 32767 min.). 
Confirm with Enter. Press FI to leave the page. 

2:7 RUNNING HOUR METERS 

To view the total running times for the agitator, feeder and liquid polymer pumps, proceed as follows: 

Agitator: With the CONTROL MODE switch in any position, press F8. The red and green light will come on for 2 sec. 
and the display will then show: 

v.16.5 

T TOTAL O T A L A G I T A T R 

I h I-1 m y 

Feeder: Press the + key. The display now shows: 

v.16.4 

T TOTAL O T A L P O W D ER R 

I h 

Liquid polymer pump: Press they key twice. The display now shows: 

v.16.0 

I R S T TOTAL O T A L L I Q U I D 

I h I-1 m y 

Digit 3 in the left window resets the total running time. 

When running times have been checked, press F8 to leave the page. 

2:8 ADJUSTING RUNNING TIME FOR VACUUM CONVEYOR 
Option: Vacuum conveyor with automatic start/stop. (The feeder interlocks the vacuum conveyor.) 

In manual -mode: 
At the first filling of the hopper, the powder vacuum conveyor can runs in the manual mode until the high level (level 
switch) in the hopper is reached. 

In automatic -mode: 
The Vacuum conveyor shall start the filling of the hopper after the feeding time is finished. 
The high -level switch will stop the vacuum conveyor when the full level in the hopper is reached. If the vacuum 
conveyor will be running more than 10 minutes before the high -level will be reached an alarm will be given. The 
running time for vacuum conveyor can be changed: 

Set the CONTROL MODE switch to O. Press F1 and use the + key to get to the following display: 
V22.5 

F5 

F1 
V A C U U M C O N V E Y O R 

M A X. R U N. T I M E 

Press Enter. Use the Ty keys o set the desired running time. 
Confirm with Enter. Press F1 to leave the page. 
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'u 
3:1 INTERLOCKING /ACKNOWLEDGING 

A total alarm signal from the PLC can be taken as potential free contact on connection block in the electrical panel. 
Individual alarms can be read from the PLC display only. 
When an alarm is tripped, a text flashes automatically on the display. 

v.16.3 

I I G E N E R A L A L A R M ! I 

r e a d = p r e s s " E N T E R " 

Press ENTER to be able to read the alarm. 
If an arrow is shown in the display, more than one alarm is activated. Check other alarms by turning the alarm pages 

with the Ty keys. 

ALT. 1 

Press ENTER to be able to read the alarm. 
Read the alarm -text. 
Determine and remedy the cause of the alarm. 

ALT. 2 

Press ENTER to be able to read the alarms. 
Interlock the alarm by pressing F7 (shift +F3). (The alarm will be locked out for 30 min. but the alarm lamp will 
continue to flash.) 
It is now possible to go into the PLC's pages, determine and remedy the cause (within 30 min.). 
If the cause of the alarm has not been remedied, the same flashing page (!!GENERAL ALARM!!) will appear. 

Repeat the procedure. 

To be able to see the alarms before the 30 -min period of lockout is expired: 
- Press F8 (shift +F4) once. 
- Wait 2 sec. During the 2 seconds, a lamp test procedure of the RUNNING and GENERAL ALARM lamps in the 
control panel front is made. 
- Press F8 (shift +F4) again. 
- Now it is possible to see the General alarm again. Press ENTER to read the alarms. If more than one alarm is 

activated, check the other alarms by turning the alarm pages with the +40 keys. 

The different alarms are: 

3:2 MOTOR PROTECTION 

v.21.7 

M O T O R B R E A K. T R I P P E D 

P R E P A R A T I O N 

This alarm indicates that motor protection for either the feeder or the agitator has been tripped. (Includes pump for 
liquid polymer and transfer pump if these options are installed.) Remedy: Follow the procedure in ALT.1. 

3:3 OVERFILLING OF THE PREPARATION TANK 

v.21.6 

O V E R F I L L I N G 

P R E P A R A T I O N T A N K 

Overfill protection is activated when the relevant level is reached in the preparation tank. Remedy: Follow the 

procedure in ALT.2. 
Set the CONTROL MODE switch in MAN. Open the drain valve by pressing F4. 
Press F4 to close the valve. 
(If transport pump is installed: The pump starts /stops by pressing "F4" button. 
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3:4 OVERFILLING OF THE STOCK TANK 

v.21.1 

O V E R F I L L I N G 

I N S T O C K T A N K 

Overfill protection is activated when the relevant level is reached in the stock tank. Remedy: Follow the procedure in 

ALT.1. 
Open the bottom drain valve (ball valve) and drain a suitable amount. 
(If dosing pump is installed: Start the dosing pump manually. 

3:5 LEVEL SIGNAL ALARM - PREPARATION TANK 

v.21.3 

L E V E L S I G N A L A L A R M 

P R E P A R A T I O N T A N K 

If there is a problem with the level sensor (or the signal cable to this) in the preparation tank, an alarm is activated 
Remedy: Follow the procedure in ALT.2. If it proves necessary to remove the level sensor, set the CONTROL MODE 
switch to MAN. Open the drain valve by pressing F4. Press F4 to close the valve. By transfer pump drain the 
preparation tank manually 

3:6 LEVEL SIGNAL ALARM - STOCK TANK 

v.20.3 

L E V E L S I G N A L A L A R M 

S T O C K T A N K 

If there is a problem with the level sensor (or the signal cable to this) in the stock tank, an alarm is activated 
Remedy: If it proves necessary to remove the level sensor, open the bottom drain valve (ball valve) and drain a suitable 
amount. Next, follow the procedure in ALT.1. 

3:7 POLYMER DOSING SWITCHED OFF 

v.21.0 

P O L Y M E R F E E D I N G 

N O C O N N E C T E D 

If the control switch for the feeder (or liquid polymer pump, if installed) is not in the on position, an alarm is activated 
Remedy: Turn the control switch to 1 and then follow the procedure in ALT.1. 

3:8 LOW WATER PRESSURE ON THE PREPARATION WATER 

v.20.1 

P R E P A R A T I O N W A T E R 

P R E S S U R E L O W 

If the pressure of incoming water falls below 2 bars, an alarm is activated and mixing stops. 
Remedy: Check that the ball valve for incoming water is fully open. If it is, check the water pressure. (If a fall in water 
pressure is only temporary, mixing will recommence as soon as pressure exceeds 2.5 bars. The alarm will, however, 
remain active to indicate the occurrence of a problem.) Next, follow the procedure in ALT.1. 
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3:9 INCORRECT CONCENTRATION 

v.20.4 

W R O N G C O N C E N T R A T I O N 

W A T E R " O F F " T O E A R L Y 

An alarm will be given if at incorrect concentration. 

Incorrect concentration will come up if the feeder do not complete the dosing time until full level is reached in 

preparation tank 
This can depend on a too high water flow or incorrect settings for the capacity of the feeder. 

Remedy: Follow the procedure in ALT.2. 
Set the CONTROL MODE switch to MAN, and drain incorrect batch. 

3:10 DOSING PUMP PROTECTION (EMPTY LEVEL) 

v.20.0 

D O S . P U M P P R O T E C T I O N 

S T O C K T A N K E M P T Y 

If the level in the stock tank falls to the dosing pump's running empty level, an alarm is activated and: the dosing pump is 
stopped. 

ALARMS FOR INSTALLED OPTIONS: 

3:11 LIQUID POLYMER CONTAINER EMPTY 

v.20.5 

L I Q U I D P O L Y M E R 

B O X E M P T Y 

If the level in the liquid polymer box is too low an alarm is activated (alt. if dry running protection is installed at liquid 
polymer concentrate pump -same alarm ). The liquid polymer pump and preparation cycle stops immediately. 
Remedy: Change to a new liquid polymer box and then follow the procedure in ALT.1. 

3:12 TRANSFER PUMP PROTECTION (EMPTY LEVEL) 

v.21.4 

T R A N S F . P U M P P R O T E C T. 
P R E P A R . T A N K E M P T Y 

If the level in the preparation tank falls to the transfer pump's running empty level, an alarm is activated and the transfer 
pump is stopped. 
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3:13 POWDER HOPPER EMPTY 

v.21.2 

R E F I L L P O W D E R 

P O L Y M E R 

If the level in the powder hopper is too low, an alarm is activated. Mixing will continue until a new batch will be made. 
Mixing will then stop. Remedy: Add powder and then follow the procedure in ALT.1. 

3:14 DOSING PUMP ALARM 

v.21.5 

D O S I N G P U M P 

F A U L T 

If the polymer make -up unit is equipped with a dosing pump, an alarm is activated when motor protection is tripped or 
when the frequency converter (if fitted) ceases to function. Remedy: Follow the procedure ALT.1. 

3:15 COMPRESSED AIR PRESSURE LOW 

v.22.7 

C O M P R E S S E D . A I R 

P R E S S U R E L O W 

If there are any air -controlled valves in the equipment and air pressure falls too low, preparation stops and an alarm is 

activated. If pressure is reinstated, mixing recommences but the alarm remains active to indicate the occurrence of a 

problem. 
Remedy: Follow the procedure in ALT.1. 

3:16 VACUUM CONVEYOR RUNNING TIME 
Option: Vacuum conveyor with automatic start/stop for PolyRex. 

v.20.6 

V A C U U M C O N V E Y O R 

R U N N I N G T I M E T O L O N G 

If the vacuum conveyor will be running without high level in the hopper will be reached, the vacuum conveyor will stop, 
an alarm is activated. 
The powder low -level switch shall indicate "powder hopper empty" and an alarm is given. By an alarm the feeding time 
will finish and if the alarm is still active the preparation of a new batch will stop. 

Remedy: Changes big -big, and check that the hose for vacuum conveyor in mounted correct. 
Follow the procedure in ALT.1. 

3:17 MOTOR PROTECTION VACUUM CONVEYOR 
Option: Vacuum conveyor with automatic start/stop for PolyRex. 

v.20.7 

V A C U U M C O N V E Y O R 

M O T O R B R E A K E R T R I P P. 

This alarm indicates that motor protection for vacuum conveyor has been tripped. 
Remedy: Follow the procedure in ALT.1. 
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Rex OT6 
I 

1,0 I 2,0 M 3T0 
I 

IIIMIIIMILYM 
Batch volym (dm3) 218 400 940 1229 1985 2698 3292 4317 

SL 1- (mm) 80 80 80 80 80 80 80 100 

SL 2 (mm) 200 250 250 250 250 250 250 300 

SL 3+ (mm) 520 640 850 850 1080 1080 1300 1500 

SL 4-(mm) 100 100 130 130 130 130 130 130 

SL 5-- (mm) 80 80 110 110 110 110 110 110 
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TOMAL® 
METERING SYSTEMS 

ProMinent® 
Group 

MAINTENANCE 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 74 of 667



 

MAINTENANCE 

EQUIPMENT WEEKLY MONTHLY BI- MONTHLY 1/2 
YEARLY 

NOTE 

AGITATOR: 

A 

A 

GEARBOX 

MOTOR 

SHUT -OFF VALVES A 

REDUCING VALVE A 

PRESSURE SWITCH A 

REGULATING VALVES A 

DRAIN VALVES A (B) 

CHECK VALVES A 

SOLENOID VALVES A 

FLOW METER A 

METERING GAUGE A 

DOSING PUMP SPEC. INSTR. 

DISSOLVER CONE A (B) 

EJECTOR A (B) 

PRESSURE 
TRANSMITTER 

SEE 
DATASHEET 

FEEDER 182 -P: 

A B 

A 

A 

A 

A 

C 

A 

A 

Molykote 165 LT 

0,5 cm3/half year, 

Lubricant nipple 

Pos. 24, 010922 

GEARBOX 

MOTOR 

BEARINGS 

GEARWHEELS 

FEEDER OUTLET 

CYLINDER 

A: 

B: 

C: 

GENERAL OVERLOOK 

CLEANING /WASHING 

GREASING, OIL FILLING - GENERAL 
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TOMAL® 
METERING SYSTEMS 

ProMinent® 
Group 

TROUBLE -SHOOTING 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 76 of 667



 

TROUBLE- SHOOTING 

PROBLEM POSSIBLE CAUSE REMEDY 

Reduction of the suction 
capacity at the vacuum 
filling of the polymer 
powder. 

The suction nozzle is not 
mounted. 

Mount the nozzle according to the 
commissioning /operation 
instructions. 

Clogging of the dust filter. Remove the external filter and clean 
it according to the maintenance 
instructions for the vacuum conveyor 
(data sheets). 

Max level in the powder 
hopper is exceeded. 

Stop the filling. 

The feeder shutter at the 
outlet of the feeder is not 
shut. 

Filling must not be done while the 
feeder is operating. Wait until the 
feeder has stopped. 

Clogging of the dissolver 
cone. 

The feeder shutter at the 
outlet of the feeder is not 
shut. 

Check the function of the solenoid 
valve to the feeder shutter, or clean 
the shutter from possible clogging 
polymer. powder. 

The water whirl hi. the- 
dissolver cone is too small. 

Flooding in the maturing- 
or dosing tank. 

The function of the level 
indicator is not correct. 

Replace the incorrect one with a new 
one. 

Incorrect concentration of 
the stock solution. 

The dosing time of the 
powder feeder is not 
correctly set. 

Set the dosing time according to the 
operation instructions. 

Leakage - emptying 
valve. 

Foreign particles have got 
stuck in the valve. 

Remove the foreign object and check 
for possible damages. 

Too high concentration of 
the stock solution. The 
valve manages up to 0,5 %. 

Adjust the concentration according to 
problem above. 
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TO MAL® 
METERING SYSTEMS 

ProMinent® 
Group 

DATA SHEETS 
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Betriebs- und Wartungsanleitung 
Operating and Maintenance Instruction 
Instructions de conduite et d'entretien 

Diese Sicherheitshinweise sind aufzubewahren 
These safety instructions must be kept available 

Ces instructions de sécurité doivent être observées 

B 1031 
09/2000 

Omo 

Minibloc - Schneckengetriebe 

Minibloc - Worm Gear Units 

Minibloc - Réducteurs à roue et vis sans fin 

0 Getriebebau N D 
GmbH & Co. KG 

D -22934 Bargteheide P.O.Box 1262 
D -22941 Bargteheide Rudolf -Diesel- Straße 1 

Tel. 0 45 32/4 01 -0 Telefax 0 45 32/40 15 55 
NORD Internet: http: / /www.nord.com 
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A Warnung 
Es wird vorausgesetzt, daß die 
grundsätzlichen Planungsarbeiten der Anlage 
sowie Transport, Montage, Installation, 
Inbetriebnahme, Wartung und Reparaturen 
von qualifiziertem Personal ausgeführt bzw. 
durch verantwortliche Fachkräfte kontrolliert 
werden. Bei Arbeiten am Getriebemotor muß 
garantiert sein, daß keinerlei Spannung 
anliegt, und dieser gegen Wiedereinschaltung 
gesichert ist. 

A Warnung 
Veränderungen gegenüber dem 
Normalbetrieb (höhere Leistungsaufnahme, 
Temperaturen, Schwingungen, Geräusche 
usw. oder Ansprechen der Überwachungs- 
einrichtungen) lassen vermuten, daß die 
Funktion beeinträchtigt ist. Zur Vermeidung 
von Störungen, die ihrerseits mittelbar oder 
unmittelbar schwere Personen- oder 
Sachschäden bewirken könnten, muß das 
zuständige Wartungspersonal dann 
umgehend verständigt werden. 

A Im Zweifelsfall die entspechenden Betriebs- 
mittel sofort abschalten! 

Aufstellung, Vorbereitung 
-Transportösen am Getriebe sind für das 

Gewicht des Antriebs ausgelegt 
- Fundamente ausreichend bemessen und 

schwingungsfrei ausführen 
- Getriebe oder -motor fest und ohne 

Verspannung montieren 
- ausreichende Belüftung vorsehen 
- serienmäßiges Innengewinde nach DIN 332 

zum Aufziehen von Verbindungselementen 
auf die Wellen benutzen 

- Schläge auf die Wellen vermeiden 
(Lagerbeschädigung!) 

- Maschine und Getriebe möglichst mit 
elastischen Kupplungen verbinden 

-vor dem Einschalten Abtriebselemente 
aufziehen bzw. Paßfeder sichern 

- bei Aufsteckgetrieben mit Drehmoment - 
stütze Gummipuffer verwenden 

Elektrischer Anschluß 
- Motoranschluß nach Schaltbild vornehmen 
- Übereinstimmung von Netzspannung und 

Frequenz mit den Typenschild -Daten 
sicherstellen 

- Sichere Schutzleiterverbindung herstellen 
-evtl. falsche Drehrichtung korrigieren durch 

Vertauschen von 2 Phasen 
- Nicht benötigte Kabeleinführungsöffnungen 

und den Kasten selbst staub- und 
wasserdicht verschließen 

- Überbelastung und Phasenausfall durch 
Schutzschalter vorbeugen 

- Einstellen des Motorschutzschalters auf 
Nennstrom 

- Schaltbilder auf der letzten Seite 

Inbetriebnahme 
-bei längeren Lagerzeiten besondere 

Vorkehrungen treffen (siehe Werknormblatt 
"Langzeitlagerung ") 

- Luftgekühlte Motoren sind für Umgebungs- 
temperaturen von - 20 °C bis +40 °C sowie 
Aufstellungshöhen à 1.000 m über NN 
ausgelegt 

- Der Einsatz im Ex- Bereich ist nicht zulässig, 
sofern nicht ausdrücklich hierfür vorgesehen 

A Caution 
It is presumed that fundamental project work 
as well as all work with regard to transport, 
assembly, installation, starting -up, 
maintenance and repair is performed by 
qualified personnel or supervised by skilled 
labour taking overall responsibility. Make 
absolutely sure that no voltage is applied at all 
while work is being done on the geared motor. 
Drive must also be secured against switching 
on. 

A Caution 
Any deviation from normal operating 
conditions (increased power consumption, 
temperature, vibrations, noise etc.) or warning 
signals by monitoring equipment suggest 
malfunction. Inform the responsible 
maintenance personnel at once to prevent the 
trouble from getting worse and causing, 
directly or indirectly, serious physical injury or 
material damage. 

A In case of doubt disconnect the machine 
immediately! 

Preparing and performing installation 
- Lifting devices on the drive are designed to 

carry the drive weight 
-the foundation (base) should be of adequate 

size and vibration -proof 
- install gear unit or geared motor rigid and 

braceless 
- ensure sufficient ventilation 
- make use of tapped hole (DIN 332) to suit 

fastening to the shaft end 
- avoid shocks on shafts (bearing damage!) 
- preferably use flexible coupling between 

output shaft and driven machine 
- fit output elements to shaft end or secure 

feather key before starting the motor 
- use torque arm with rubber buffer on shaft 

mounting gearboxes 

Connection of motor 
- Connect motor according to diagram 
- make sure that mains voltage /frequency are 

in accordance with nameplate information 
- make secure protective conductor conection 
- if motor is running in reverse direction, 

interchange two phases 
- Close unused cable entrances holes and the 

box itself in a dust- and watertight manner. 
- install protective switches to prevent 

overload and phase failure 
- set motor protection switch to nominal 

current 
-wiring diagrams on the last page 

Starting up 
- in case of long -time storage take special 

precautions (as provided in works standard 
sheet "Extended Storage ") 

-air -cooled motors are designed for ambient 
temperautres between -20 °C and +40 °C and 
for installation at altitudes ä 1.000 m above 
M.S.L. 

-Their use in hazardous areas is prohibited 
unless they are expressly intended for such 
use (follow additional instructions) 

A Avertissement 
Il est impératif que les travaux fondamentaux 
de l'installation, ainsi que tous les travaux de 
transport, montage, installation, mis 
exploitation, entretien et réparation 
accomplis par du personnel qualifi et 
contrólés par des techniciens spécialisés 
dans ce domaine. Avant toute intervention sur 
le motoréducteur, il faut s'assurer que celui -ci 
n'est plus sous tension et que la remise sous 
tension soit interdite. 

A Avertissement 
Si en utilisation normale, des modifications de 
fonctionnement apparaissent telles que 
puissance absorbée trop élevée, température 
élevée, vibrations fortes, bruit intense etc. ou 
en rapport avec les contrôles techniques, cela 
laisse supposer que différentes fonctions de 
l'appareil peuvent être détériorées. Pour éviter 
ensuite des problèmes, qui pourraient 
entraîner de graves accidents corporels ou de 
graves dégats matériels, le personnel 
d'entretien compétent doit immédiatement 
être informé. 

A Si vous êtes dans le doute, coupez 
immédiatement l'alimentation! 

Mise en place, préparation 
- Le matériel utilisé pour la manutention doit 

tenir compte du poids de l'équipement 
- prendre largement les dimensions des 

embases et les réaliser exemptes de 
vibrations 

- monter les réducteurs et motoréducteurs 
solidement et sans haubanage 

- prévoir une aération suffisante 
- prévoir le taraudage conforme à la norme 

DIN 332 pour monter des accouplements 
sur les arbres d'entrée et de sortie 

- éviter de donner des coups sur les arbres 
(cela pourrait détériorer le roulement!) 

- lier autant que possible la machine et le 
réducteur avec des accouplements 
élastiques 

- avant la mise en service, enlever l'élément 
d'accouplement ou /et fixer la clavette 

- utiliser pour l'exécution arbre creux avec 
bras de réaction une butée en caoutchouc 

Branchements électriques 
- brancher le moteur selon le schéma 
- s'assurer que la tension du réseau 

fréquence correspondent aux dont es 
inscrites sur la plaque signalétique 

- Le cable de raccordement doit être protégé 
- corriger un éventuel mauvais sens de 

rotation par une inversion de deux phases 
- Les entrées de câbles non utilisées doivent 

être obturées, la boîte elle -même devant 
être fermée de façon à être étanche à l'eau 
et à la poussiére 

- prévoir une protection électrique contre les 
surcharges, court- circuit et défaut de phases 

- régler la protection électrique suivant 
l'intensité nominale du moteur 

- schéma de branchement à la derniére page 

Mise en fonctionnement 
- si un stockage longue durée du réducteur 

est prévu, il faut prendre les dispositions 
nécessaires (voir spécification "Stockage 
longue durée ") 

- les moteurs autoventilés sont dimensionnés 
pour des températures ambiantes comprises 
entre -20 °C et +40 °C, ainsi que pour 
altitude a 1000 métres au- dessus du 
de la mer 

-Leur utilisation dans des atmosphères 
explosives est interdite, à moins qu'elles ne 
soient expressément prévues à cet effet 
(respecter les indications supplémentaires) 
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Wartung 
GETRIEBE/MOTOR 
Die Minibloc- Schneckengetriebe sind mit 
synthetischem ÖI befüllt, dadurch ist über 
die gesamte Lebensdauer eine 
einwandfreie Funktion gewährleistet. 
Daher sind die Minibloc- Schnecken- 
getriebe wartungsfrei. 
Entlüftungsschrauben sind nicht 
erforderlich, die Minibloc -Sch necken - 
getriebe sind vollkommen geschlossen. 
Die Lager des Motors haben ebenfalls 
eine Lebensdauerschmierung. 

Wirkungsgrade 
Da bei neuen Getrieben der Schnecken - 
radsatz einlaufen muß, ist der 
Reibungsfaktor zunächst noch größer als 
nach dem Einlauf. Dadurch ist vor dem 
Einlauf auch der Wirkungsgrad etwas 
niedriger. Dieser Effekt verstärkt sich bei 
kleinerem Steigerungswinkel, also bei 
größerer Übersetzung. 

Aus Erfahrung ist mit folgenden Abzügen 
zu rechnen: 

1- gängig bis ca. 
2- gängig bis ca. 
3- gängig bis ca. 
6- gängig bis ca. 

Maintenance 
GEARBOX/MOTOR 
The Miniboc series of worm -gearboxes 
and the suitable motors are filled with 
synthetic lubricant/bearing-grease. This 
ensures proper operation throughout the 
full lifetime of the units. Therefore the 
Minibloc drives are maintenance -free. 
No breather plugs are required because 
of synthetic lubricant used. 
The minibloc drives are completely 
closed. 

Efficiencies 
With new gearboxes however, an initially 
higher friction exists and the efficiency 
obtained before the gears are run -in will 
be somewhat reduced.This effect is 
increased with smaller angle of inclination 
(higher ratios). 

Experience shows that initial efficiencies 
may be reduced by: 

12% single start worm up to approx. 12% 
6% two start worm up to approx. 6% 
3% three start worm up to approx. 3% 
2% six start worm up to approx. 2% 

Der Einlaufvorgang ist nach ca. 25 
Stunden Betriebszeit bei maximaler 
Belastung abgeschlossen. 

Für die in den Tabellen angegebenen 
Wirkungsgrade müssen folgende 
Voraussetzungen erfüllt sein: 

- Getriebe vollständig eingelaufen 
- Getriebe hat Beharrungstemperatur 

erreicht 

Thé gear unit will be run -in after a service 
period of 25 hours at full load. 

The efficiencies shown in the selection 
tables can only be obtained when the 
gear unit: 

- is fully run -in 
- has achieved its operating temperature 

Entretien 
DU REDUCTEUR/ DU MOTEUR 
Les réducteurs et les motoréducteurs à 
roue et vis sans fin Minibloc sont remplis 
d'huile synthétique ce qui garantit un 
fonctionnement impeccable pendant toute 
la durée de vie. De ce fait, les réducteurs 
à roue et vis sans fin Minibloc ne 
nécessitent pas d'entretien. 
Les vis d'évent ne sont pas non plus 
nécessiares et les réducteurs à roue vis 
sans fin sont livrés entièrement fermés. 
Les roulements des moteurs sont 
également graissés à vie. 

Rendements 
Etant donné que dans les réducteurs 
neufs le couple roue et vis doit d'abord 
être rodé, l'angle de frottement sera avant 
le rodage un peu plus élevé et le 
rendement donc légèrement inférieur. Cet 
effit est accentué pur un angle 
d'inclinaison plus petit, donc pour des 
rapports plus importants. 

L'expérience nous démontre qu'il faut 
compter avec les pertes suivantes: 

Vis à 1 filet jusqu'à environ 12% 
Vis à 2 filets jusqu'à environ 6% 
Vis à 3 filets jusqu'à environ 3% 
Vis à 6 filets jusqu'à environ 2% 

Après environ 25 heures de 
fonctionnement, à charge maximale, le 
rodage est terminé: 

Pour obtenir les rendements indiqués 
dans les tableaux, les conditions 
préalables suivantes doivent être 
remplies: 

- réducteur parfaitement rodé 
- réducteur ayant atteint la température 

de l'équilibre thermique 

Schaltbilder / Wiring diagrams / Schémas de branchement 

Drehstrom -Motor mit KurzschluBanker 
Three phase squirrel-cage motor 
Moteur triphasé à cage d'écureuil 

Drehstrom -Motor mit Kurzschlußanker, in Dahiander-Schaltung 
Three phase squirrel-cage motor, Dahiander connection 
Moteur triphasé à cage d'écrureull, couplage Dahiander 

I) Klemmbrett 
Terminal board 
Plaque à bornes 

II) Schalter 
Switch 
Démarreur 

Drehstrom- Motor, polumschaltbar, zwei getrennte Wicklungen 
Three phase motor, poiechanging, two separate windings, two speeds 
Moteur triphasé à commutation de pôles, deux bobinages séparés, 
deux vitesses 

niedrige - Drehzahl - hohe niedrige - Drehzahl - hohe 
low - speed - high low - speed - high 
inférieure - vitesse - supérieure inférieure - vitesse - supérieure 
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riw NORGREN 

Very compact and shorter than the basic length of 
a corresponding ISONDMA and roundline cylinder. 

Magnetic piston as standard provides a wide range 
of control options. 

Comprehensive range of standard stroke lengths. 

International series available world -wide. 

Technical Data 

Medium: 
Compressed air, filtered, lubricated or non -lubricated 

Operation: 
Double acting with buffer cushioning 
RT /57200/M Side port, integral eye mounting (0 8 to 40 mm), 

fixing holes in the end cover (0 50 and 63 mm) 

RT /57200/MC Central rear port (0 8 to 40 mm) 

RT /57200/MF Flat rear cover (0 8 to 40 mm) 

Operating Pressure: 
1 to 10 bar 

Operating Temperature: 
-5 °C* to +80 °C max. 
*Consult our Technical Service for use below +2 °C 

Cylinder Diameters: 
8, 10, 12, 16, 20, 25, 32, 40, 50, 63 mm 

Standard Strokes: 
10, 25, 40, 50, 80,100 mm 0 8 and 10 mm 
10, 25, 40, 50, 80,100, 125, 160, 200 mm 0 12 and16 mm 

10, 25, 40, 50, 80, 100, 125, 160, 200, 250, 320 mm 0 20 and 25 mm 

25, 40, 50, 80, 100, 125, 160, 200, 250, 320 mm 0 32 to 63 mm 

Materials: 
Stainless steel (8 to 16 mm bore Austenitic, 20 to 63 mm bore 

Martensitic) piston rod, Stainless steel (Austenitic) barrel, 
aluminium end covers, polyurethane wiper, nitrile rubber seals 
and 'O'- rings. 

Alternative Cylinders: 
See page N 1.5.041.02 

RT /57200/M 

Roundline Cylinders Y 
Magnetic Piston 

Double Acting 
0 8 to 63 mm 

Ordering Information 
To order a basic 40 mm bore cylinder with 
a 50 mm stroke 
quote: RT/57240/M/50 

To order a basic 25 mm bore cylinder (central 
rear port in the end cover) with a 200 mm stroke 

quote: RT/57225/MC/200 

To order mounting brackets refer to apprope 
cylinder and switch mounting table. 
Order magnetically operated switches separately. 

Accessories 
Switches QM /45 /RAP, QM /45 /LAP 

QM /45 /LSU 
Switch QM /45 /EAP 
Switches QM /33, QM /34 
Switches QM/134, QM /134/N 

Magnetic piston 

See page 

N 4.3.045.01 
N 4.3.047.01 
N 4.3.051.01 
N 4.3.055.01 

rt iria-BI LIN 

m=., =raj 
2/98 Our policy is one of continued research end development. We therefore reserve the right 

to emend, without notice, the specifications given in this document. 
N 1.5.041.01 
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r"V. 1 RT/57200/M I ernative Cylinders 
,Symbol Model (magnetic piston): Description 

RT/57200/JM Double ended piston rod (16 to 63 mm bore) 

Weight of Cylinders Theoretical Forces Air Consumption 

Model 
Weight (kg) 
at O mm ' per 106 mm ' 

Theoretical forees,(N) at 6 

Outstroke 
bar 

Instroke 
Air consumption (I/cm stroke) 
Instroke - 

at 6 bar 

Outstroke 

57208 0,015 0,019 30 25,9 0,004 0,003 

57210 0,020 0,027 46,8 39,6 0,005 0,004 

57212 0,020 0,030 67,8 60 0,008 0,006 

57216 0,040 0,048 120 103 0,014 0,013 

57220 0,080 0,072 188 158 0,022 0,019 

57225 0,120 0,110 294 247 0,035 0,028 

57232 0,210 0,154 482 414 0,056 0,048 

57240 0,330 0,201 754 661 0,087 0,074 

57250 0,550 0,310 1178 1057 0,137 0,114 

57263 0,890 0,437 1870 1680 0,218 0,195 

Weights of Mountings (kg) 

Model 

, ! 
,, % /' 

Style 'AK'. ' Style 'C' Style 'F' 

(Co 

Stjfle'H' 

111\ . 
Style '1.' 

i, 
c/ 

Style 'M' Style 'N' 

,\ 
Style 'N2' 

® 

Style 'UF 

1 . 
/% 

Switch bracket 

57208 - 0,005 0,003 - 0,003 0,006 0,003 0,001 - 0,001 

57210 0,015 0,007 0,010 - 0,010 0,020 0,003 0,001 0,015 0,002 

57212 0,015 0,007 0,010 ' - 0,010 0,020 0,003 0,001 0,015 0,002 

57216 0,020 0,016 0,012 - 0,020 0,032 0,010 0,002 0,021 0,005 

57220 0,050 0,030 0,020 - 0,020 0,040 0,009 0,003 0,045 0,005 

57225 0,200 0,040 0,040 - 0,034 0,074 0,011 0,007 0,080 0,006 

57232 0,200 0,060 0,048 - 0,040 0,088 0,017 0,007 0,080 0,007 

57240 0,200 0,083 0,090 - 0,086 0,176 0,025 0,010 0,120 0,008 

57250 0,200 0,175 0,130 0,050 0,198 0,328 - 0,010 0,120 0,010 

57263 0,650 0,294 0,220 0,070 0,318 0,538 - 0,021 0,150 0,012 

s 

Warning 
These products are intended for use in industrial compressed air 
systems only. Do not use these products where pressures and 
temperatures can exceed those listed under 'Technical Data'. 

Before using these products with fluids other than those specified, 
for non -industrial applications, life- support systems, or other 
appplications not within published specifications, consult NORGREN. 

gh misuse, age, or malfunction, components used in 
power systems can fail in various modes. 

The system designer is warned to consider the failure modes of 
all component parts used in fluid power systems and to provide 
adequate safeguards to prevent personal injury or damage to 
equipment in the event of such failure. 
System designers must provide a warning to end users in the 
system instructional manual if protection against a failure mode 
cannot be adequately provided. 
System designers and end users are cautioned to review specific 
warnings found in instruction sheets packed and shipped with 
these products. 

N 1.5.041.02 Our policy is one of continued research and development. We therefore reserve the right 
to amend, without notice, the specifications given in this document. 2/98 
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Basic Dimensions 
0 8 to 12 mm bore 

EW1 

0 16 to 40 mm bore 

D 

W 
m 

W 
m 

RT/57200/M 

WF 

rBF 
G 

PL EE EE 

RT/57200/M t %0 

RT/57200/MC RT/57200, 

PL 

EE EE 

XC + stroke 

Double ended piston rod RT /57200/JM 
016 to 40 mm bore 

ZM +2 x stroke 

EE 

O 
m 

LB XC1+stroke 

L8+ stroke 

G1 

G 

XC 2 + stroke 

PL 

Model 57208 57210 57212 57216 57220 57225 57232 57240 

0 8 10 12 16 20 25 32 40 

A 8 9 9 12 14 16 22 23 11,- 
30 0 B/0 BA 10 10 10 12 16 18 22 

BE M10x1 M10x1 M10x1 M12 x1,25 M16x1,5 M18x1,5 M22x1,5 M30x1,5 

BF 7,5 8 8 10 12 12 15 15 

0CDH9 3 4 4 5 6 8 8 10 

0 D 12 15 15 17,5 22 26,5 33,5 41,5 

0 D 1 9,5 11,5 13 17,5 21,5 26,5 33,5 41,5 

EE M 3 M 5 M 5 M 5 Rc 1/8 Rc 1/8 Rc 1/8 Rc 1/8 

EW -al 6 8 8 10 12 14 16 20 

EW 1 10 12,5 - - - - - - 

G 7,5 9,5 9,5 11,5 15,5 15,5 17,5 18 

G 1 3 4,5 4,5 4 8 8 5,5 5,5 

H 5 6,5 6,5 - - - - 

KK M3 M4 M4 M6 M8 M10x1,25 M10x1,25 M12x1,25 
L - - - - 12 14 

LB 4,5 5 5 7 7 9 7 5 

L 8 - - - 44 53 53 63 67 

L12 - - - 5 5 5 5 6 

0MMh9 3 4 4 6 8 10 12 14 

MR 3 4 4 5 6 8 8 10 

PL 4 5,5 5,5 5,5 9 9 9 10 

SW 5 7 9 10 12 

VA/VD 1,5 1,5 1,5 2 3 3 3 3 

III WF 8,5 10 10 13,5 15,5 16,5 23 24 

96 
XC 48 54 54 64,5 75,5 78,5 93 

XC 1 39 44 44 50 61 62 74 78,5 

XC 2 43,5 49 49 57,5 68,5 69,5 86 91 

ZM - - - 71 84 86 109 115 

2/98 Our policy is one of continued research and development. We therefore reserve the right 

to amend, without notice, the specifications given in this document. 
N 1.5.041.03 
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7 7 
1 WiK11ñT11 L. !1lST1R1-11VICIVIT AIS 

VM 3001 
Butterfly valve, cast iron body, disc and shafts in stainless steel, 
EPDM liner, DN 20 -500, PN 16/3, wafer type 

J-, 

Materials 

General description 
Butterfly valve for general applications with liquids, air and gases. High 
neck for insulation.The valve body is externally Epoxy coated and internaly 
completely covered by an exchangeble EPDM liner. The liner has also the 
function of as flange gasket on both sides. 

Centric disc design assures tightness in both directions. 
Standard split two -piwce shaft design with priple shaft bearings. 
Mounting flange according to ISO 5211. 
Designed to be mounted between flanges acc. to DIN2631, DIN2632, 
DIN2633 and ANSI B 16.5. 

Approvals byTÜV, Lloyds, Bureau Veritas and others on request. 

Options 
Different types of actuators. 
Extra high stem. 
Other body coatings. 
Different materials in body, disc, 

shaft and liner. 
SG iron body with DVGV gas approval 

Shaft bearings in PTFE. 

Vulcanised liner. 
Different flange standards. 
One -piece shaft 
Larger sizes. 

Different face -to -face 
dimensions. 

DN 20 25 32 40 50 65 80 100 125 150 200 250 300 350 400 450 500 
body VV 25 

Disc AISI 316 

Shafts AISI 304 

Liner EPDM 

0 -rings NBR 

Technical data 
DN 20 25 32 40 50 65 80 100 125 150 200 250 300 350 400 450 500 
Pressure rating Ap PN 16 

Pressure rating c\p PN 10 

Pressure rating Ap PN 6 

Presure rating Op PN 3 

Mounting flanges PN 10/16 
Mounting flanges PN 6/10/16 . I) 

. 
I) 

. 
I) I) I) I) 

temperature -10 to +1.30"C 
Kv- value, m3 /h 32 36 40 50 85 215 420 800 1010 2100 4000 6400 8500 11500 14500 20500 2100 

Torque, Nm 2) 5 5 5 8 9 18 24 37 59 125 140 200 280 610 750 860 2255 

') Standard PN 10. On request also PN 6 och PN 16. 

2) At max. Ap as standard design 

Kvalitets- & Miljöcertifierat enligt ISO 9002 och ISO 14001 

( = standard ) 

Huvudkontor Filialkontor 
KALMAR STOCKHOLM GÄVLE GÖTEBORG HÄSSLEHOLM 

Tel. 0480 - 42 91 00 Tel. 08 - 685 45 00 Tel. 026 - 54 36 00 Tel. 031 - 86 84 50 Tel. 0451 - 38 83 50 

Fax. 0480 - 42 91 20 Fax. 08 - 685 45 19 Fax. 026 - 54 36 09 Fax. 031 - 86 84 59 Fax. 0451 - 38 83 54 

www.ventim.se 
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Dimensional drawing 

Dimensional data 

s 

L 

DN 20 25 32 40 50 65 80 100 125 150 200 250 300 350 400 450 500 

L 33 33 33 33 43 46 46 52 56 56 60 68 78 92 102 114 127 

A 104 104 104 113 126 134 157 167 180 203 228 266 291 332 363 397 437 

B 45 45 50 66 84 93 104 115 127 150 176 212 237 269 314 335 405 

C 149 149 154 179 210 227 261 282 307 353 404 478 528 601 677 732 842 

D 75 85 100 110 125 145 160 180 210 240 295 350 400 460 515 565 620 

E 14 14 18 18 18 18 18 18 18 22 22 22 22 22 26 26 26 

F 64 64 69 82 95 115 130 150 180 206 268 315 360 408 470 530 574 

12 12 12 12 12 12 16 16 16 19 19 24 24 **' ** ** ** 

H 11 11 11 11 11 11 14 14 14 17 17 22 22 ** ** ** ** 

J 54 54 54 54 54 54 65 65 65 90 90 125 125 150 150 210 210 

Z - - - 22 25 45 65 85 111 139 190 240 287 330 378 417 474 

Mount.fl.ISO-5211F04 F04 F04 F04 F04 F04 F05 F05 F05 F07 F07 F10 F10 F12 F12 F16 F16 

Weight, kg * 1,3 1,3 1,4 1,8 2,2 2,9 4,0 5,2 6,9 9,5 13,2 22,5 31,5 39,4 58,7 91,0 107,0 

* split two -piece shaft 
Face -to.face acc. to DIN 3202 -K1 /ISO 5752 - Series 20 

Markings 
Valve body is marked with producer, DN, PN, materials and type. 

Mounting 
Optional, but horizontal shafts is recommended. 

Maintenance 
The valve is maintenance free. 

For best function though, regulary exercise is recommended. 

Ordering umbers for hand operated valves 

DN 

With hand lever 
VM 3090 
Art.no 

With hand lever 
VM 3093 

Art.no 

With worm gear 
VM 3099 
Art.no 

20 30010203090 30010203093 30010203099 

25 30010253090 30010253093 30010253099 

32 30010323090 30010323093 30010323099 

40 30010403090 30010403093 30010403099 

50 30010503090 30010503093 30010503099 

65 30010653090 30010653093 30010653099 

80 30010803090 30010803093 30010803099 

100 30011003090 30011003093 30011003099 

125 30011253090 30011253093 30011253099 

150 30011503090 30011503093 30011503099 

200 30012003090 30012003093 30012003099 

250 30012503090 30012503093 30012503099 

300 30013003090 30013003093 30013003099 

350 30013503099 

400 30014003099 
450 30014003099 

500 30015003099 

Dimensions on levers and worm gears, please see separate data sheets VM 3090, VM 3093 andVM 3099. 

In the interest of technical progress, designs and 
dimensions may be subject to modification 

3001.P65 2003 -03 -27 

** Acc. to actuator demand 

Ordering no for valves with free shaft 

DN Artikelnummer 
20 3001020 
25 3001025 
32 3001032 
40 3001040 
50 3001050 
65 3001065 
80 3001080 

100 3001100 
125 3001125 
150 3001150 
200 3001200 
250 3001250 
300 3001300 
350 3001350 
400 3001400 
450 3001450 
500 3001500 
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enr1m 

/ VENTIL & INSTRUMENT AB 

VM REVO RS7 002 - RS2 380 
Pneumatic single acting actuator, with spring return 

Technical data 

General 
90 °- pneumatic rack and pinion actuator with bearing supported 
pistons and a patented, balansed shaft. 
High resistance wear and reliablility as well as long lifetime. 
Blowout -proof design. 
Top drilling and top of shaft according to Namur. 
Bottom mounting according to ISO 5211. 
Solenoid valve connection according to Namur. 
Position indication in red polyamide. 
The actuator is permanet greased and maintenance free. 

Options 
Double acting. 
Mounted solenoid valve (bistable, monostable, Ex- design). 
Mounted limit switches, mekanical or inductive, and Ex- design. 
Mounted pneumatic positioner (20 -100 kPa /3 -15 Psi) 

or elektropneumatic /digital positioner (4 -20 mA). 
Control block with Namur connection for adjustabel stroke time. 
Larger dimensions. 

Torque* (Nm)at feeding pressure 6 bar (g). 

No of 
springs 

Air 

0° 90° 

Spring Stroke 

0° 90° 

time 
sek 

RS7 002 10 11 6 4,8 9,8 <0,5 

RS7006 10 26 15 11,3 22,7 <0,5 

RS5 012 12 49 24 25 50 <0,5 

RS5 025 12 96 48 48 96 <0,5 

RS5 050 12 178 88 88 178 0,8 

RS5 090 12 346 170 160 336 1,0 

RS5 130 12 526 264 244 506 1,0 

RS5 180 12 692 347 320 665 1,2 

RS2 205 12 1011 506 506 1011 1,2 

RS2 380 12 1518 759 758 1517 2,1 

* N.B. Stated valve torque should be increased with 30% for 
satisfactory safety margin. 

At lower air pressure than 6 bar, please contact Ventim AB. 

Air pressure Filtered pressurised air, non aggressive 
gas. 
Feeding pressure 2 -10 bar(e) 
(RD7: 1,5 -7 bar) 

NI /stroke (0 -90 °) at 6 bar(e) 
RD7 001 0,35 RD5 090 
RD7 002 1,05 RD5 130 

RD7006 2,10 RD5180 
RD5 012 3,71 RD2 205 

RD5 025 7,14 RD2 380 
Rns nsn 13,3 

Air consumption 
25,2 

38,4 
50,5 
63,0 
91,0 

Ambient temp. -20 °C to +80 °C 

Manual override Sqare head of shaft for manual emergancy 
operation 

Travel stops 

Materials 

Body 

Shaft 

piston 

End opsition tolerance +/- 1,5° 

RD7 has one adjustable travel stop as standard 
End position 90° can be adjusted -8 °. 

For RD5 & RD2, adjustable travel stops 
is option ( +4 / -8 °). 

Anodised aluminium 

Anodised aluminium 

RD2 -RD5 Aluminium 
RD 7: Plastic 

End cap screws Stainless stel 

End caps Aluminium, painted 
RD7: Die cast plastic, painted 

O -rings Buna N 

(EPDM or Viton on request 

Kvalrtets- 8c Miljöcertifierat enligt ISO 9002 och ISO 14001 

Huvudkontor Filialkontor 
KALMAR STOCKHOLM GÄVLE GÖTEBORG HASSLEHOLM 

Tel. 0480 - 42 91 00 Tel. 08 - 685 45 00 Tel. 026 - 54 36 00 Tel. 031 - 86 84 50 Tel. 0451 - 38 83 50 

Fax. 0480 - 42 91 20 Fax. 08 - 685 45 19 Fax. 026 - 54 36 09 Fax. 031 - 86 84 59 Fax. 0451 - 38 83 54 

www.ventim.se 
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Dimensions bottom 

top 

Dimensional data 

side 

end cap 

A B C D E F G H I J K LM N O ISO 5211 Weight 
kg 

RS7002 167 42 M8x12,5/14 11H11x10 24 25,5 29 - 67 79 20 - - 50 25 F04N11 0,50 
RS7006 200 50 M6x10/11 14H11x10 24 35,5 39 - 34 41 20 - 80 30 F05N14 0,95 

RS5012 207 50 M6x8,8/9,8 14H11x17 24 44,5 46,5 25,05 41 52,5 20 35 3 80 30 F05N14 2,15 

RS5025 215 50 M6x8,8/9,8 14H11x17 24 59,5 61,5 25,15 55 67 20 35 3 80 30 F05N14 3,50 

RS5050 270 70 M8x12,5/14 17H11x21 24 71,5 74,5 32,25 67 79 20 55 3 80 30 F07N17 5,85 

RS5090 355 102 M10x16/18,5 22H11x25 24 81,5 84,5 46,85 78 94 30 70 4 130 30 F10N22 10,40 

RS5 130 415 102 M10x16/18,5 22H11x25 24 94 98 54,50 90 100 30 70 4 130 30 F10N22 19,00 

RS5180 420 125 M12x18/22 27H11x30 24 106,5 111,5 54,50 102 114 30 85 4 130 30 F12N27 22,50 

RS2205 490 140 M16x26/27,5 36H11x40 53 137 137 64,50 119 135,5 30 100 4 130 30 F14N36 30,00 

RS2 380 600 140 M16x26/27,5 36H11x40 53 137 137 92,90 119 135,5 30 100 4 130 30 F14N36 37,00 

Mounting 
Optional mounting. 

Maintenance 
The actuator is maintenance free. 
Lubricated with grease for minimum 500 000 strokes. 
Spare parts list can be provided on request. 

Testing 
Every actuator is individually tested mand provided with a serial number 
for easy identification. 

In the interest of technical progress, designs 
and dimensions may be subject to modification 

REVO RSeng.P65 2006-01-05 

Ordering 
DN 

numbers 
Art no RSK-no 

RS7 002 
R57 006 
RS5 012 
RS5 025 
RS5 050 
RS5 090 
R55 130 
RS5 180 
RS2 205 
R52 380 
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Betriebs- und Wartungsanleitung 
erating and Maintenance Instruction 

otice de mise en service et d'entretien 

B 1033 
11/2005 

(DED(GB)(FR) 

UNIVERSAL - Schneckengetriebe, Typ SD / SI 

UNIVERSAL - Worm Gear Units, Typ SD / SI 

UNIVERSAL - Réducteurs à roue et 
vis sans fin, Typ SD / SI 

Diese Sicherheitshinweise sind aufzubewahren 
se safety instructions must be kept available 
instructions de sécurité doivent être observées 

Getriebebau NORD 
GmbH & Co. KG 

D -22934 Bargteheide P.O.Box 1262, D -22941 Bargteheide Rudolf -Diesel- Straße 1 

Tel. 0- 45 -32 -/ -401 -0 Fax 0- 45 -32 -/- 401 -253 NORD Internet: http: / /www.nord.com 
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A Warnung 
Es wird vorausgesetzt, daß die 
grundsätzlichen Planungsarbeiten der Anlage 
sowie Transport, Montage, Installation, 
Inbetriebnahme, Wartung und Reparaturen 
von qualifiziertem Personal ausgeführt bzw. 
durch verantwortliche Fachkräfte kontrolliert 
werden. Bei Arbeiten am Getriebemotor muß 
garantiert sein, daß keinerlei Spannung 
anliegt, und dieser gegen Wiedereinschaltung 
gesichert ist. 

A Warnung 
Veränderungen gegenüber dem 
Normalbetrieb (höhere Leistungsaufnahme, 
Temperaturen, Schwingungen, Geräusche 
usw. oder Ansprechen der Überwachungs- 
einrichtungen) lassen vermuten, daß die 
Funktion beeinträchtigt ist. Zur Vermeidung 
von Störungen, die ihrerseits mittelbar oder 
unmittelbar schwere Personen- oder 
Sachschäden bewirken könnten, muß das 
zuständige Wartungspersonal dann 
umgehend verständigt werden. 

A Im Zweifelsfall die entsprechenden 
Betriebsmittel sofort abschalten! 

Aufstellung, Vorbereitung 
- Fundamente ausreichend bemessen und 

schwingungsfrei ausführen 
- Getriebe oder -motor fest und ohne 

Verspannung montieren 
- ausreichende Belüftung vorsehen 
- serienmäßiges Innengewinde nach DIN 332 

zum Aufziehen von Verbindungselementen 
auf die Wellen benutzen 

- Schläge auf die Wellen vermeiden 
(Lagerbeschädigung!) 

- Maschine und Getriebe möglichst mit 
elastischen Kupplungen verbinden 

- vor dem Einschalten Abtriebselemente 
aufziehen bzw. Paßfeder sichern 

- bei Aufsteckgetrieben mit Drehmoment - 
stütze Gummipuffer verwenden 

- die EU- Maschinenrichtlinie ist zu beachten 
- bei Anwendungen bei denen der Ausfall 

eines Getriebe oder -motors zu einer 
Personengefährdung führen könnte, sind 
entsprechende Sicherheitsmaßnahmen 
vorzusehen 

Elektrischer Anschluß 
- Motoranschluß nach Schaltbild vornehmen 
- Übereinstimmung von Netzspannung und 

Frequenz mit den Typenschild -Daten 
sicherstellen 

- Sichere Schutzleiterverbindung herstellen 
- evtl. falsche Drehrichtung korrigieren durch 

Vertauschen von 2 Phasen 
- Nicht benötigte Kabeleinführungsöffnungen 

und den Kasten selbst staub- und 
wasserdicht verschließen 

- Überbelastung und Phasenausfall durch 
Schutzschalter vorbeugen 

- Einstellen des Motorschutzschalters auf 
Nennstrom 

- Schaltbilder auf der letzten Seite 
-Bei Bremsmotoren ist die Betriebs- und 

Wartungsanleitung B1090 zu beachten. 

Wirkungsgrade 
Da bei neuen Getrieben der Schnecken - 
radsatz einlaufen muß, ist die Reibung 
zunächst noch größer als nach dem Einlauf. 

A Caution 
It is presumed that fundamental project work 
as well as all work with regard to transport, 
assembly, installation, starting -up, 
maintenance and repair is performed by 
qualified personnel resp. supervised by skilled 
labour taking overall responsibility. Make 
absolutely sure that no voltage is applied at all 
while work is being done on the geared motor. 
Drive must also be secured against switching 
on while work is in progress. 

A Caution 
Any deviation from normal operating 
conditions (increased power consumption, 
temperature, vibrations, noise etc.) or warning 
signals by monitoring equipment suggest 
malfunction. Inform the responsible 
maintenance personnel at once to prevent the 
trouble from getting worse and causing, 
directly or indirectly, serious physical injury or 
material damage. 

A In case of doubt switch -off the machine 
immediately! 

Preparing and performing installation 
- the foundation (base) should be of adequate 

size and vibration -proof 
- install gear unit or geared motor rigid and 

braceless 
- ensure sufficient ventilation 
- make use of tapped hole (DIN 332) to fit 

transmission element to the shaft end 
- avoid shocks on shafts (bearing damage!) 
- preferably use flexible coupling between 

output shaft and driven machine 
- fit transmission element to shaft end or 

secure feather key before starting the motor 
- use rubber buffer on shaft mounting 

gearboxes with torque arm 
- the EC- machinery directive must be 

observed 
- in applications where the failure of the 

gearbox or motor could be hazardous for 
personnel, appropriate safety measures 
must be taken 

Connection of motor 
- Connect motor according to diagram 
- make sure that mains voltage /frequency are 

in accordance with nameplate information 
- make secure protective conductor 

connection 
- if motor is running in reverse direction, 

interchange two phases 
- Close unused cable entrance holes and the 

box itself in a dust- and watertight manner. 
- install protective switches to prevent 

overload and phase failure 
- set motor protection switch to nominal 

current 
- wiring diagrams on the last page 
- When using brakemotors observe the O &M 

manual B1090 

Efficiencies 
New worm gearsets in gearboxes must be 
run -in for an initial phase before reaching their 
maximum rated efficiency. During the initial 
run -in phase the coefficient of friction is higher 
than after completing the run -in phase. 

A Avertissement 
Il est impératif que les travaux fondamentaux 
de l'installation, ainsi que tous les travaux de 
transport, montage, installation, mise 
exploitation, entretien et réparation s 

accomplis par du personnel qualifié 
contrólés par des techniciens spécialisés 
dans ce domaine. Avant toute intervention sur 
le motoréducteur, il faut s'assurer que celui -ci 
n'est plus sous tension et que la remise sous 
tension soit interdite. 

A Avertissement 
Si en utilisation normale, des modifications de 
fonctionnement apparaissent telles que 
puissance absorbée trop élevée, température 
élevée, vibrations fortes, bruit intense etc. ou 
en rapport avec les contrôles techniques, cela 
laisse supposer que différentes fonctions de 
l'appareil peuvent être détériorées. Pour éviter 
ensuite des problèmes, qui pourraient 
entraîner de graves accidents corporels ou de 
graves dégats matériels, le personnel 
d'entretien compétent doit immédiatement 
être informé. 

A Si vous êtes dans le doute, coupez 
immédiatement l'alimentation! 

Mise en place, préparation 
- prendre largement les dimensions des 

embases et les réaliser exemptes de 
vibrations 

- monter les réducteurs et motoréducteurs 
solidement et sans haubanage 

- prévoir une aération suffisante 
- prévoir le taraudage conforme à la norme 

DIN 332 pour monter des accouplements 
sur les arbres d'entrée et de sortie 

- éviter de donner des coups sur les arbres 
(cela pourrait détériorer le roulement!) 

- lier autant que possible la machine et le 

réducteur avec des accouplements 
élastiques 

- avant la mise en service, enlever l'élément 
d'accouplement ou /et fixer la clavette 

- utiliser pour l'exécution arbre creux avec 
bras de réaction une butée en caoutchouc 

- La directive machine EU est à prendre en 
considération 

- pour les applications où la défaillance d'un 
réducteur ou d'un moteur pourrait ble 
des personnes, des mesures de sé 
doivent être prises 

Branchements électriques 
- brancher le moteur selon le schéma 
- s'assurer que la tension du réseau et la 

fréquence correspondent aux données 
inscrites sur la plaque signalétique 

- Le cable de raccordement doit être protégé 
- corriger un éventuel mauvais sens de 

rotation par une inversion de deux phases 
- Les entrées de câbles non utilisées doivent 

être obturées, la boite elle -même devant 
être fermée de façon à être étanche à l'eau 
et à la poussiére 

- prévoir une protection électrique contre les 
surcharges, court- circuit et défaut de phases 

- régler la protection électrique suivant 
l'intensité nominale du moteur 

- schéma de branchement à la derniére page 
- Pour les moteurs frein veuillez vous reporter 

à la notice de mise en service et d'entretien 
81090 

Rendements 
Le couple roue et vis d'un réducteur neuf 
fonctionner pendant quelques heures a 

d'obtenir son rendement maximum. Pendant 
cette phase de rodage les rendements sont 
inférieurs aux rendements indiqués dans le 
catalogue. 
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Wartung 
GETRIEBE/MOTOR 
Die UNIVERSAL -Schneckengetriebe sind 
mit synthetischem Öl befüllt, dadurch ist 
über die gesamte Lebensdauer eine 
einwandfreie Funktion gewährleistet. 
Daher sind die UNIVERSAL- Schnecken- 
getriebe wartungsfrei. 
Entlüftungsschrauben sind nicht 
erforderlich, die UNIVERSAL- Schnecken- 
getriebe sind vollkommen geschlossen. 
Die Lager des Motors haben ebenfalls 
eine Lebensdauerschmierung. 
Bei Bremsmotoren ist die Betriebs- und 
Wartungsanleitung B1090 zu beachten. 

Zusammenbau von Modulen und 
Anbau eines Motors 
- Montageanleitungen der Anbau -Module 

beachten 
- Eventuelle Hinweise des Motor- 

lieferanten beachten 
- Schläge auf die Motorwelle beim 

Aufstecken der Kupplungshülse 
vermeiden (Lagerbeschädigung) 

- Bei Außenaufstellung oder feuchter 
Umgebung sind die Fugen zwischen 
Motor und Getriebe mit geeigneter 
Dichtpaste gegen Eindringen von 
Feuchtigkeit abzudichten. 

Inbetriebnahme 
- bei längeren Lagerzeiten besondere 

Vorkehrungen treffen (siehe 
Werknormblatt "Langzeitlagerung ") 

- Luftgekühlte Motoren sind für 
Umgebungstemperaturen von - 20 °C bis 
+40 °C sowie Aufstellungshöhen bis 
1.000 m über NN ausgelegt 

-Der Einsatz im Ex- Bereich ist nicht 
zulässig, sofern nicht ausdrücklich von 
NORD geprüft und schriftlich 
freigegeben. 

- Getriebe oder -motor nur mit den 
zulässigen Leistungsdaten betreiben 

Drehstrommotor 
Three phase motor 
Moteur triphasé 

Maintenance 
GEARBOX/MOTOR 
The UNIVERSAL series of worm - 
gearboxes are filled with synthetic 
lubricant/bearing -grease. This ensures 
proper operation throughout the full 
lifetime of the units. Therefore 
UNIVERSAL drives are maintenance -free. 
No breather plugs are required. 
UNIVERSAL drives are completely 
sealed. 
The motor bearings are also lifetime 
lubricated. 
When using brakemotors observe the 
O &M manual 81090. 

Assembly of modules and fitting of a 
motor 
- observe the assembly instructions of the 

optional modules 
- observe instructions of the motor 

supplier if any 
- avoid shocks onto the motorshaft when 

fitting the coupling- sleeve (bearing 
damage ! ) 

- For outdoor operation or in other 
humid /wet environment seal the gap 
between motor and gearbox with 
suitable sealant against the ingress of 
humidity. 

Starting up 
- in case of long -time storage take special 

precautions (as provided in works 
standard sheet "Extended Storage ") 

- air -cooled motors are designed for 
ambient temperatures between -20 °C 
and +40 °C and for installation at 
altitudes up to 1.000 m a.m.s.l. 

- The use in hazardous areas is 
prohibited unless explicitly checked by 
NORD and confirmed in writing. 

- Use gearbox or motor only within the 
permissible performance data 

Entretien 
DU REDUCTEUR/ DU MOTEUR 
Les réducteurs et les motoréducteurs à 
roue et vis sans fin UNIVERSAL sont 
remplis d'huile synthétique ce qui garantit 
un bon fonctionnement pendant toute la 
durée de vie. De ce fait, les réducteurs à 
roue et vis sans fin UNIVERSAL ne 
nécessitent pas d'entretien. 
Les vis d'évent ne sont pas non plus 
nécessiares et les réducteurs à roue vis 
sans fin sont livrés entièrement fermés. 
Les roulements des moteurs sont 
également graissés à vie. Pour les 
moteurs frein veuillez vous reporter à la 
notice de mise en service et d'entretien 
B1090. 

Assemblage des modules et montage 
du moteur 
- prendre en considération la notice de 

montage 
- éventuellement tenir compte des 

recommandations du fournisseur du 
moteur 

- éviter les coups sur l'arbre du moteur 
lors du montage de l'accouplement 
(endommagement des roulements) 

- Pour des installations à l'extérieur ou 
dans un milieu humide, il faut appliquer 
de la pâte à joint sur les plans de joint 
entre le moteur et le réducteur, ou entre 
les modules, pour éviter la pénétration 
d'humidité. 

Mise en fonctionnement 
-si un stockage longue durée du 

réducteur est prévu, il faut prendre les 
dispositions nécessaires (voir 
spécification "Stockage longue durée ") 

- les moteurs autoventilés sont 
dimensionnés pour des températures 
ambiantes comprises entre -20 °C et 
+40 °C, ainsi que pour une altitude ä 
1000 mètres au- dessus du niveau de la 
mer 

- Leur utilisation dans des atmosphères 
explosives Ex est interdite, à moins que 
ces moteurs ne soient expressément 
prévus à cet effet et avec accord écrit de 
NORD 

- Les réducteurs et les moteurs ne 
doivent fonctionner qu'avec les 
caractéristiques de puissance indiquées. 

Schaltbilder / Wiring diagrams I Schémas de branchement 

L1 L2 L3 

Y 

hohe 
Spannung 
high voltage 
tension 
supérieure 

m ® 

L1 L2 L3 

0 
niedrige 
Spannung 
low voltage 
tension 
inférieure 

Drehstrommotor, polumschaltbar 
Dahlanderschaltung 
Three phase motor, polechanging, 
Dahlander connection 
Moteur triphasé à commutation de 
pôles, couplage Dahlander 

LI L2 L3 YY 

hohe 
Drehzahl 
high speed 
grande 
vitesse 

2U 2V 8 A 
lU 8 8 
L1 L2 L3 

niedrige 
Drehzahl 
low speed 
petite 
VitPRRP. 

Drehstrommotor, polumschaltbar 
getrennte Wicklungen 
Three phase motor, polechanging, 
separate windings 
Moteur triphasé à commutation de pôles, 
bobinages séparés 

L1 L2 L3 

2U 2V 2W 

1U CD 1W 

Y 

hohe 
Drehzahl 
high speed 
grande 
vitesse 

Y 
niedrige 
Drehzahl 
low speed 
petite 
vitesse 
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SED Ventilsysteme GmbH 

The Flowmeter Type 785 is based on the variable 
area principle. 

The position of the top of the float against the scale 
on the tube shows the flow rate level. 
In addition to the visual readout, this flowmeter may 

be fitted with minimum and maximum limit switches. 
or with a transmitter. 

Technical Data: 

Temperature range: 
Tube Material Trogamid = 6a° C 

Tube Material Polysulfon = 60" C 

End Connections uPVC -- 100° C 

End Connections Malleable Iron = 100° C 

End Connections Stainless Steel = 100° C 

'O' Ring Seals 
EPDM or FPM. 

Float Material 
Stainless Steel or PVC. 

Accuracy Class 
2,5 according to VDENDI 3513 Sheet 2 e.g. 
± 0,625 % of end- scale, ± 1,875 % of measured 
value, inaccuracy in I!hr resp. n-13/hr. 

Maximum Pressure 
10 bar bei Trogamid with PVC end connections 
16 bar bei Polysulfon with metal end connections. 

Standard Scales 
Uhr and m3 /hr based on water at 20" C or scale. 
Special scales available on request. 

Limit Switches (K) and Transmitter (FG) 
Limit switches or a continuous transmitter may be fit. 

ted to the flowmeter tube. 
When these accessories are used a magnetic floater 
must also be used. 

Installation Details: Controlled System 
When the flowmeter is used in a system with valve 
control the following criteria must be observed: 
1) With liquid flows the valve can be fitted before or 

after the flowmeter: 
2) With gases, the valve must be fitted after the flow - 

meter. 

Important! 
The floater in the flowmeter reacts very sensitively 
to any change in flow rate, therefore any valve set- 
ting adjustment must be gradual and slow. 

Type 785/786 

SED' 

III Ow C. 
E L^ 

C _ r 

-11: 
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Rotonivo® 
Level limit switch 

Information RN 4000 
List of contents 

Introduction 

Page 

G2 

uwr 
LEVEL CONTROL 
Luwr 

Mode of operation G2 

Approvals G2 

Technical data G3 

Electrical connection G4 

Safety items G5 

Mounting G5 -G6 

Remarks for use in hazardous locations G7 -G8 
(dust explosion) according to ATEX 100a 

Subject to technical change and price change. 

All dimensions in mm. 

All units of this information are 

CE - certificated. 

We assume no liability for literal mistakes. 

Of course there are other unit variations 
possible than specified. 

Please speak to our consulting technicians. 

Simply working 

RN 4000 gi010105 Page G1 
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Rotonivo® 
Level limit switch 

Information RN 4000 
Introduction - Mode of operation 

Introduction 

The ROTONIVO RN 4000 is an low -cost electromechanical level - 
limit- switch and is used for level monitoring of bulk goods. 

It is used wherever 

- dustlike 
- powdery 
- granulated 
- granular 

media are handled 

Mainly it is used in easy applications with little mechanical loads 

Designed to the modular system, ROTONIVO level limit switches 
are used as 

- full detector 
- demand detector 
- empty detector 

at 

- silos - bunkers 
- hoppers - weigher containers 

- storage containers - discharge pipes 
- small containers 

ROTONIVO RN 4000 level limit switches are 

- compact 
- robust 

- no maintenance 

- simple 
- reliable 

- insensitive to environmental 
influences 

Thousands of ROTONIVO level limit switches have stood the test 
in several applications like 

- chemical industry 
- wood industry 

- building industry 

Page G2 

- food processing industry 
- mechanical industry 

- plastics industry 

Mode of operation 

LEVEL CONTROL 

A low revolution synchronized gear motor drives a rotating measuring 
vane, which is for example mounted at a container 
(picture 1). 

As soon as the material level, which is to be checked, reaches the 
measuring vane, it is handicapped in his rotation. The motor is freely 
suspended within the housing. The caused reaction torque is used to 

operate a micro switch giving a suitable electrical signal and to stop 
the motor (picture 2). 

When the vane becomes free again due to the drop in material level, a 

spring draws the motor back into his operating position, the micro 
switch returns to his initial position and the motor is switched on. The 

electrical output signal is then switched over (picture 1). 

1 
switching 

part 

microswitch 
output signal 

microswitch 
motor 

Approvals 

For the ROTONIVO type RN 4001 the approvals for the hazardous 
locations (dust explosion) category 1/3 D (zone 20/22) according 
directive 94/9/EG are available. 

CE EMC EN 61326/A1 
Gen. purpose EN 61010 -1 

Simply working 

gi010105 RN 4000 
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Rotonivo® 
Level limit switch 

Information RN 4000 
Technical data 

Technical data 

Dimensions 

For detailed dimensions of the types RN 4001 see pricelist (page P2). 

Mechanical data 

housing: die -casted housing plastic PA6 with 

Fiberglas; RAL 5012 blue 

enclosure: IP 66 to EN 60529 

process connection: thread according to selection; 

flanges on request 

material process connection: plastic PA6 with fiberglas black; 

version approvals according to ATEX 

1/3 D (zone 20/22) : aluminium 

material vane shaft: stainless steel (14305/303) 

material measuring vane: stainless steel (1.4301/304) or 

plastic PP, black 

tolerance length L": 

bearing: slide bearing, high -grade 

±10mm (pendulum shaft or rope 

extension) 

sealing: radial rotary shaft sealing DIN 3760 

material : NBR (Acrylnitril- Butadien- 
Kautschuk) 

friction clutch: protection of the gear against impacts 

of the measuring vane 

pickup delay: approx. 1,3sec 

sensitivity: adjustable via reset force of spring or 

geometry of measuring vane 

speed of measuring vane: 1 1 /min 

Electrical data 

mains voltage: 

installed load: 

connection terminal: 

screwed cable gland: 

signal output: 

connection diagram: 

, 

LEVEL CONTROL 

220..230V 50 -60Hz 
(changeable to 110..120V) 

110..120V 50 -60Hz 
(changeable to 230..240V) 

48V 50 -60Hz (changeable to 24V) 

24V 50 -60Hz (changeable to 48V) 

24V DC 

all voltages +10% / -15% 

multivoltage 
230V 50Hz / 115V 50 -60Hz / 24V DC 

all voltages ±15% 

3VA (3W) 

lx max. 1,5mm2 

1 x M20x1,5 (option 2x M20x1,5) 

floating microswitch 

AC max. 250V, 2A, 500VA (cosce = 1) 

DC max. 300V, 2A, 60W 

inside of cover, datasheet 

protection class: I 

Operating conditions 

container over -pressure: 

powerdensity: 

feature of bulk material: 

maintenance: 

temperature inside 
container: 

ambient temperature 
of the housing: 

-0,5bar ... +0,8bar 

version with approvals according to 

ATEX 1/3 D (zone 20/22): see page G7 

min.100g/I 

dustlike, powdery, granulated, granular 

not required 

-20 °C upto +80 °C 

-20°C upto +60°C 

Max. surface temperature for use in hazardous locations 

(dust explosion) according to ATEX 100a: see page G8 

o o e 

RN 4000 gi010105 Page G3 
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Rotonivó 
Level limit switch 

Information RN 4000 
Electrical connection 

Electrical connection 

AC design 

DC design 

external equipotential 
bonding terminal 

For hazardous areas ATEX 

1/3 D (zone 20/22): 
connect with equipotential 
bonding of the plant 

(LJWY 
LEVEL CONTROL 

multivoltage 

: := 24 V= 

115 V- 

=: : 230 V- 

7 6 5 1 2 PE 

Signal I I I 

L+ L- PE 
L N 

supply- voltage- 
selector 

view of printed 
circuit board 

set the supply - 
voltage- selector 
to the desired 
voltage . 

switching logic 
version 

multivoltage 

version AC/DC 

green 

AC max. 250, 2A 500VA (cos cp = 1) 

DC max. 300V, 2A 60W 

terminals lx max. 1.5mm2 

Page G4 91010105 RN 4000 
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Roto n ¡vo® 
Level limit switch 

Information RN 4000 
Safety items - Mounting 

Safety items 

Installation, maintenance and commissioning may be 

accomplished only by qualified technical personnel. 

For devices to use in hazardous locations (dust explosion) zone 

20/22 the requirements of the EN 50281 -1 -2 (e. g. regarding dust 
deposits and temperatures) must be observed. 

Switch off the mains voltage before opening the housing. 

Dangerous voltage! 

Set into operation only with closed lid of the housing. 

Use a fuse for the mains voltage (max. 4A). 

A voltage disconnecting switch must be provided near the switch. A 

RCCB protection switch is necessary. 

Mounting 

The unit must be mounted with the thread or the flange on the 

container. Mounting may be vertical, oblique or horizontal. For the 
individual mounting of the several ROTONIVO- models see pricelist. 

The electrical connections are made in accordance with the connection 
diagram. Make sure, that the cable in the screwed cable gland is seated 

tightly without fail. For models according to ATEX 1/3D a pull relief must 
be provided for the connection cables. 

After mounting, turn the housing in the right direction. The screwed 
cable gland must show downwards (see drawing right hand). This 

makes sure, that the unit works fine and protects, that water enters into 

the housing through the screwed cable gland. 

When the unit is used outside, we recommend to use the weather - 
protection- cover. It protects the unit against moisture, heat, cold and 

prevents the formation of condensation water in the interior of the 

housing. 

Adjusting the unit on site is not required. 

Adjustment of the spring 

The spring is adjustable in 3 positions. It should be changed only if 
necessary. 

"light ": for light material; 
"central ": suitable for nearly every material; 

"strong ": for strong caking material; 
Factory setting is "central ". 

The spring can be changed via a small plier. 

i 0 

LEVEL 
wr 

Compare the mains voltage applied with the specifications given on 

the label before switching the device on. 

For terminal connection of the device, the local regulations or VDE 

0100 (regulations of German electrotechnical engineers) must be 

observed. 

In the case of inexpert handling or handling malpractice, the 

electric safety of the device cannot be guaranteed. 

For devices to use in hazardous locations (dust explosion) zoll 
20/22 the respectively valid installation regulations must 

observed. 

Isolating signal output - mains voltage: 3kV- 

Provide protection for relay contacts to protect the device against 

spikes, if inductive loads are connected. 

Fix the screw after 
turning the housing in 

the right direction 

cut one side of the 
universal vane: 

- in case of empty or demand 

detector at any rate; 

- to lead the vane through the 

mounting hole; 

spring 

light 
central 

strong 

right mounting: 
screwed cable gland 
shows downwards 

RN 4000 gi010105 Page G5 
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4pRotonivo® 
Level limit switch 

Information RN 4000 
Mounting 

shaft extensions 

There are two different shaft extensions available: 
Either upto 1m with the kit "pendulum shaft" or more robust upto 2m 
with the kit "rope extension ". The rope can be cut to the desired 
length. 

kit "pendulum shaft" 

1 

121 

L=0.3m 

L=0.4m 

L=0.5m 

The kit "pendulum shaft" consists of an 

extension shaft (1) to be mounted with a spring 
(2) on the shaft of the RN 4001. Each 100mm 
there are drilled holes in the shaft for mounting 
the measuring vane. This enables to mount the 
vane at different extension length 1 ". In case of 

high material density it is recommended to cut 
the shaft below the vane. 
The kit "pendulum shaft" is available for max. 

L =0.5m or max. L =1.0m. Each kit will be de- 
livered with a mounting instruction in different 
languages. 

Page G6 

example: 
RN 4001 with 
pendulum shaft 
L = 0.5m; 
measuring vane 

mounted at 

L = 0.4m; 

kit "rope extension" 

RN 4001 with 
rope extension 

LEVEL CONTROL 

With the kit "rope extension" the shaft of the RN 

4001 is extended by a 8mm stainless steel rope 
(1). The rope is mounted with the shaft and the 
measuring vane by each a bush (2) and a clamp 
ring (3). The rope weight (4) is put over the rope 
to tight it. 

The kit is available for L =2m. By cutting of the 

rope it is possible to realize other extension 

length. 

L 

Length of the rope: 

L - 172mm 

Simply working 
91010105 RN 4000 
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Rotonivo® 
Level limit switch 

Information RN 4000 
Remarks: ATEX 100a 

Remarks for use in hazardous locations (dust explosion) according to ATEX 100a 

Zone classification 

uwr LEVEL CONTROL 

The approval according to ATEX 100a (directive 94/9/EC) for the hazardous 

areas (dust explosion) category 1/3 D (zone 20/22) determines the following 

classification: 

device category to 94/9/EG usable In zone 

1 D 20, 21, 22 

3 D *) 22 

flange 

container wall 

*) in case of conductive dust additional demands for the installation are 

possible. 

Zone 20 

(category 1) 

outside 
container 

inside 
container 

Marking 

Devices with ATEX approval are specially marked on the type plate 

(see example right hand). 

UWr UWT GmbH ¡L 
LEVEL CONTROL 

D-87488 Betzigau 

Type: RN4001 

Ser.nr.: 123456/001/07.01 I ® II 1/3 D IP66 T: 95°C i 
DMT01 ATEX E106 

Supply : 230-240V 
50/60Hz 3VA 

p: -0.5..+0.8bar 
L: 500mm 

I amo): -w°6..+ bU"l. 
T (process): -20°C..+ 80°C 

Electrical connection 

- Power supply: 

Take note of the power voltage information on the type plate !" 
(see example right hand) 

Cable glands, that are not used, have to be locked with a closing 

element. Due to protection against explosion it is necessary to use 

original parts from the manufactorer. 

uwT UWT GmbH 
CE 

LEVEL CONTROL D-87488 Betzigau 

Type: RN4001 

SPr nr 123456/001Jn7 n1 ® II 1/3 D IP66 T: 95°C 
DMT01 ATEX E106 

Supply : 230-240V 
50/60Hz 3VA 

T (amb): -20°C..+ 60°C 
T (process): -20°C..+ 80°C 

p: -0.5..+0.8bar 
L: 500mm 

Operating conditions 

uwrUWT GmbH ¡L 
D-87488 Betzigau 

LEVEL CONTROL 
" 

Type: RN4001 
Ser.nr.: 123456/001/07.01 

II 1/2 D IP66 T: 95°C 
OMTO1 ATFX F106 

T (amb): -20°C..+ 60°C j 
T (process): -20°C..+ 80°C 

Supply : 230-240V 
50/60H7 3VA 

LpP 

-0.5..+0.8bar 1 

,0omm 

Pressure information: 
The device construction allows over -pressure 
upto 0.8 bars (see type plate). These pressures 

are allowed for test purposes. The definition of 

the ATEX is only valid for a container -over- 
pressure between -0.2.. +0.1 bars. For higher or 
lower pressures the approval is not valid. 

Maximum operating temperature 

flange 

container wall 

Zone 20 

(category 1) 

Simply working 

RN 4000 gi010105 

outside 
container 

inside 
container 

Page G7 
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Rotonivo® 
Level limit switch 

Information RN 4000 
Remarks: ATEX 100a 

Maximum operating temperature 

The following information show the maximum surface temperature at the warmest 
part of the unit which can happen in failure case (according to ATEX definition). 

maximum surface 
temperature in °C 

ambient 
temperature in 

zone 22 in °C 

medium 
temperature in 

zone 20 in °C 

95 60 80 

85 50 70 

75 40 60 

Page G8 

LEVEL CONTROL LEVEL CONTROL 

Simply working 

91010105 RN 4000 
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Beck. 
The factory -set 
pressure switches. 

4)1`,"F. 

10 1 1 

,í t 
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Pressure switch 901 
with factory -set pressure setting 

Application 
Factory -set pressure switch monitoring overpressure, vacuum or 
differential pressure of liquid and gaseous - also aggressive - 
media. 

Pressure setting and switching differential are factory -set by the 
manufacturer. 

Temperature range 
Ambient temperature from -20° C to 85° C. 
Temperature of media up to 85° C or 130° C depending on 
material of pressure connection and diaphragm. 

Diaphragm material 
Depending on media NBR, Silicone, Viton®, EPDM. 
For 901.30 Silicone, others upon request. 

Electrical rating 
Values indicated for resistive load 

AgCdO -contacts: 6 (1.5) A /250 VAC 
2 A/24 VDC 

Gold- plated contacts: 100 mA /24 VAC 
30 mA /24 VDC 

AgCdO- contacts up to 10 A /250 VAC can be supplied upon 
request. 

Electrical connection 
AMP connection 6.3 mm x 0.8 mm DIN 46244. 

Pressure connection 

Arrangement of contacts 
for 901.1x, 901.30, 
901.41, 901.51 3 

1 

2 

only for 901.2x 

3 

1 

-P 4012 

Approvals 
CE conformance according to EC Low Voltage Directive 
73/23/EEC. Product types tested by TUV Südwest. 

Life 
Minimum 10° cycles. 

Damping 
Restrictors alternatively with 0.3/0.5/0.8 mm diameter. 

Accessories 
Various mounting brackets and protection caps with IP 44, 
IP 54 and IP 65. 

Mounting position 
Mounting in any position, to be specified for settings below 
100 mbar. 

Type Tube connection Threaded connection 

5.0mm 

FS 

6.5mm 

FS 

10.0mm 

FS 

M10x1 Gl/8 M10x1 G1/8 G1/4 G1/2 

901.1x PA PA 

PPS 

PA 

PPS 

PA 

PVDF 

PA 

PVDF 

CuZn40 CuZn40 CuZn40 

PVDF 

CuZn40 

901.2x PA PA 

PPS 

PA 

PPS 

PA 

PVDF 

PA 

PVDF 

CuZn40 CuZn40 CuZn40 

PVDF 

CuZn40 

901.30 PA 

901.41 CuZn40 CuZn40 CuZn40 

PVDF 

CuZn40 

901.51 CuZn40 CuZn40 CuZn40 

PVDF 

CuZn40 

PA = polyamide, PVDF = polyvinyldifluoride, PPS = polyphenylensulfide, CuZn40 = brass, FS = fastening spring 

For temperature above 85° C brass, PVDF or PPS pressure connection is required. Upon request pressure connections of other sizes, 
other plastics or stainless steel are available. 

Viton® is a registered trademark of DuPont Dow Elastomers. 
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Overpressure range 

Type Factory -set 

trip pressure 

between and 

Standard switching 
differential 

lower end upper end 
of range of range 

Tolerance 
band in % of 
trip pressure 

Maximum 
positive 
working 
pressure 

standard/ 
extended 

Maximum 
negative 
working 
pressure 

standard/ 
extended 

901.1x 5 mbar 200 mbar 2.5 mbar 50 mbar 10 % 0.5/4 bar -/ -1 bar 

200 mbar 1.000 mbar 50 mbar 150 mbar 10 % 1/4 bar -/ -1 bar 

901.41 500 mbar 3.000 mbar 200 mbar 600 mbar 10 % 7 bar -1 bar 

901.51 1.0 bar 12 bar 0.2 - 0.5 bar 1.0 - 2.0 bar 10 % 25 bar -1 bar 

Vacuum range 
Type Factory -set 

trip pressure 

between and 

Standard switching 
differential 

lower end upper end 
of range of range 

Tolerance 
band in % of 
trip pressure 

Maximum 
positive 
working 
pressure 

standard/ 
extended 

Maximum 
negative 
working 
pressure 

standard/ 
extended 

901.2x - 5 mbar - 200 mbar 2.5 mbar 50 mbar 10 % 0.5/4 bar -1 bar 

- 200 mbar - 900 mbar 50 mbar 150 mbar 10 % 1 /4 bar -1 bar 

Di#erent'al pressure range 

Type Factory -set Standard switching Tolerance Maximum Maximum 
trip pressure differential 

lower end upper end 

band in % of 
trip pressure 

positive 
working 
pressure 

standard/ 

negative 
working 
pressure 

standard/ 
between and of range of range extended extended 

901.30 5 mbar 50 mbar 2.5 mbar 25 mbar 10 % 100 mbar -100 mbar 
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Pressure switch 901 
with factory -set pressure setting 

901.10/20 

901.11/21/41 

901.30 

901.51 

0 45 

N 

Mounting brackets 
6403 6404 6405 

0 0 

30 

18 

a 

Protection caps 
6321 IP 10 

6329 IP 44 

0 48.5 

6371 IP 54 / 6372 IP 65 

6374 IP 54 / 6375 1P 65 

0 46 

61 

tl 

Beck GmbH 
Druckkontrolltech n i k 

P.O.Box 10 0136 
D -70745 Leinfelden, Germany 
Phone +49 711 790 83 -0 
Fax +49 711 790 83 -83 
e-mail sales @beck -sensors.com 
http://www.beck-sensors.com 
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'¡ enrim 
r I VENTIL & INSTRUMENT AB 

VM 7685 
Pressure Reducing Valve, 1/211 - 411, PN 25. 

Material 

Body Nickel- plated brass 

Technical data 

Beskrivning 
Pressure Reducing Valve for water and pressure air. 

Compensated operation. 
Outlet pressure gauge connections 1/4" on both sides. 
Outlet pressure can be adjusted between 0.5 and 6 bar. 
Factory preadjustment: 3 bar. 

Accessories 
Pressure Gauge with body diameter 2 ", connection DN 
1/4 ", 0 -10 bar (VM 9710). 

Size, inches 1/2 3/4 1 1 1/4 1 1/2 2 2 1/2 3 4 

Maximum inlet pressure 25 25 25 25 25 25 25 25 25 

Min and Max working teperatures 0 °C -130 °C 

( = standard) 

Valve Sizing Chart 

1,, 

0,, 

oa 

0., 

e., 

1^i/, 1^1n ! tlr2 

d _Ann 111111 
AMEititsrAVAIII 

immempolivvAinta .11 

stArpgriontripp fl u I 
0.1 0,3 O. 0.5 t 7 0 4 s 

FLOM' Qs Imlhl 
below this line recommended choice for domestic use are acustic condon 
between two Imes: intermediate zone 
eo this line resolved for indlrstrial apphcation 

30 40 ,p 100 

. 4" rates are estimated 

Head Quarter Sales Offices 
KALMAR STOCKHOLM 

Tel. 0480 - 42 91 00 Tel. 08 - 685 45 00 
Fax. 0480 - 42 91 20 Fax. 08 - 685 45 19 

GÄVLE SUNDSVALL GÖTEBORG HÄSSLEHOLM 

Tel. 026 - 54 36 00 Tel. 060 - 61 79 77 Tel. 031 - 86 84 50 Tel. 0451 - 38 83 50 
Fax. 026 - 54 36 09 Fax. 060 - 61 79 77 Fax. 031 - 86 84 59 Fax. 0451 - 38 83 54 

www.ventim.se 
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Dimension Sk 

ii ension Table 
e, inches 

A (mm) 

B (mm) 

111II 111111111111111111111II 

1/2 3/4 1 1 1/4 1 1/2 2 2 1/2 3 4 

77 

120 

85 

150 

89 

160 

125 

220 

130 

220 

138 

250 

148 

256 

177 

285 

190 

310 

Mounting 
Can be installed in any position: vertical, horizontal, oblique. 

Maintenance 
The valve is maintenance free. 

In the interest of technical progress: designs and 
dimensions may be subject to modification. 

7685.indd 2007 -02 -05 

Order Information 
Size Art nr 

1/2 7685015 

3/4 7685020 

1 7685025 

1 1/4 7685032 

1 1/2 7685040 

2 7685050 

2 1/2 7685065 

3 7685080 

4 7685100 
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* / I/ill Yin, 
VENTIL & INSTRUMENT AB 

VM 8631 
2- way /2- position solenoid valve, normally closed, DN 15 -50, 

type 21 WAKB - 21 W7KB 

w 

; -: 1 -: 
_;..,,' . 

.a. J. 

General 
Soft acting servo controlled diaphragm valve for 
water, air and neutral gases. 

Viscosity max ca 12 mm2 /s. 

Standard voltages: 24, 110, 230 V / 50 Hz, 24 V DC. 

Options 
Manual override and adjustable closing time 
5W -coil 
Different voltages: 12 -380 V AC /DC. 
Sealing materials: EPDM -10 °C to +140° 

Viton -10 °C to +140 °C 

Normally open 
Explosion proof 
Stainless steel design - VM 8641 

i 

Materials 

G 1/2 3/4 1 11/4 11/2 2 

DN 15 20 25 32 40 50 

Valve body in brass 

Internal parts in stainless steel 

Sealings in Buna -10 °C to +90 °C 

Tecnichal data 
G 

DN 

1/2 
15 

3/4 
20 

1 

25 

11/4 
32 

11/2 
40 

2 

50 

Pressure range 0,2 -16 bar AC /DC 
Pressure range 0,2 -10 bar AC /DC 

Kv -value m3 /h vatten 4,2 8,4 11,4 24,0 31,2 45,0 

QNn -value 1 /min (air) 4527 9000 12300 25900 33600 48500 

Bore size (0 mm) 13 19 25 35 40 50 

Ambient temp with cable contact max 55 °C 

Protection class with cable contact IP65 

Coil8W- 100 %ED 

Power consumption 1): AC 25 VA (start), 14,5 VA (hold) 
DC 8W 

) in duty 

Voltage tolerance: DC +10% -5% 
AC +10% -15% 

Kvalitets- & Miljöcertifierat enligt ISO 9002 och [SO 14001 

( = standard ) 

Huvudkontor Filialkontor 
KALMAR STOCKHOLM GÄVLE GÖTEBORG HÄSSLEHOLM 

Tel. 0480 - 42 91 00 Tel. 08 - 685 45 00 Tel. 026 - 54 36 00 Tel. 031 - 86 84 50 Tel. 0451 - 38 83 50 

Fax. 0480 - 42 91 20 Fax. 08 - 685 45 19 Fax. 026 - 54 36 09 Fax. 031 - 86 84 59 Fax. 0451 - 38 83 54 

www.ventim.se 
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Dimensional drawing 

sa 

42 

H 

ensional data 

1/2 3/4 1 11/4 11/2 2 

DN 15 20 25 32 40 50 

L 66 104 104 144 144 172 

H 97 105 112 125 125 141 

B 40 65 65 98 98 118 

Weight, kg 0,52 1,03 1,17 2,65 2,65 4,80 

Mounting 
Optional (vertical magnet system is recommended). If polluted fluid, strainer 
type VM 6381 is recommended. 
When mounted direct to control system, use transient protection 
or low effect coil. 

ring: 
se specify desired voltage. 24, 110, 230 V / 50 Hz, 24 V DC are standard voltages. 

Other voltage on request. 

Cable contact should be ordered separately, type VM 8700. 

In the interest of technical progress, designs and 
dimensions may be subject to modification 

8631.engP65 2003 -03 -17 

Ordering 
DN 

numbers 
Art no RSK -no 

15 863121WA4K0B130 452 0923 
20 863121W3KB190 452 0924 
25 863121W4KB250 452 0925 
32 863121W5KB350 
40 863121W6KB400 
50 863121 W7KB500 
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1 
1 e Ti 

VENTIL S. INSTRUMENT AB 

VM 8651 
3/2 -way solenoid valve, normally closed, DN 6 -8, 

type 31 A3AB - 31 A2AB 

_4& 

-4 

Materials 

1 

frviot 11-,2\0 

General 
Direct controlled solenoid valve for water, air and gases. 

Viscosity max -20 mm2 /s. 

Standard voltage: 24, 110, 230 V / 50 Hz, 24 V DC. 

Options 
Different voltage 12 -380 V AC /DC. 
Universal function (for ex. normally open - VM 8652). 
5W- design -VM 8653. 
Coil with integrated cable. 
Manual override. 
Different sealing materials Viton -10 °C till +140 °C, 

Ruby -40 °C till +180 °C. 

G 

DN 

1/8 1/4 
6 8 

Valve body in brass 
Internal parts in stainless steel 
Sealings in NBR -10 °C till +90 °C 

Technical data 

G 

DN 

1/8 
6 

1/4 
8 

Max pressure, bar 0 1,0 mm Rport 0 2,5 mm 20 20 

Max pressure, 0 1,5 mm Rport 0 2,5 mm 15 15 

Max pressure, 0 2,0 mm Rport 0 2,5 mm 10 10 

Max pressure, 0 2,5 mm Rport 0 2,5 mm 6 6 

Max pressure, 0 3,0 mm Rport 0 2,5 mm 5 5 

Kv -value m3 /h, water 0 1,0 mm 0,048 0,048 

Kv -value m3 /h, water 0 1,5 mm 0,084 0,084 

Kv -value m3 /h, water 0 2,0 mm 0,12 0,12 

Kv -value m3 /h, water 0 2,5 mm 0,19 0,19 

Kv -value m3 /h, water 0 3,0 mm 0,24 0,24 

Ambient temp. with cable head, max 55 °C 

Coil 8W 100% ED 

Protection class IP65 

Power consumption 1): AC 25 VA (start), 14,5 VA (hold) 
DC8 W 

1) in duty 

Voltage tolerance: DC +10% -5% 
AC +10 % -15% 

( = standard ) 

Kvalitets- & Miljöcertifierat enligt ISO 9002 och ISO 14001 

Huvudkontor Filialkontor 
KALMAR STOCKHOLM GÄVLE GÖTEBORG 

Tel. 0480 - 42 91 00 Tel. 08 - 685 45 00 Tel. 026 - 54 36 00 Tel. 031 

Fax. 0480 - 42 91 20 Fax. 08 - 685 45 19 Fax. 026 - 54 36 09 Fax. 031 

www.ventim.se 

HÄSSLEHOLM 

- 86 84 50 Tel. 0451 - 38 83 50 

- 86 84 59 Fax. 0451 - 38 83 54 
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Dimensional drawing 
F 

G 

H 

Dimensional data 

1ó 

B 

G 

DN 

1/8 
6 

1/4 
8 

L 40 40 
H 87 87 
B 27 27 

D 30 30 
E 42 42 

F 54 54 

Weight,kg 0,30 0,30 

Mounting 
Optional (vertical magnet system is recomended). 
If polluted fluids, strainer is recommended - type VM 6381. 

en 
mounted direct to process control ystem, transient protection is recommended. 

Ordering: 
Please specify desired voltage 24, 110, 230 V / 50 Hz, 24 V DC. 

Different voltages on request. 

Please specify desired bore. 

Cable head should be ordered separately, type VM 8700. 

In the interest of technical progress, designs 
and dimensions may be subject to modification 

8651 eng.P65 2003-05-14 

Ordering 
DN 

numbers 
Art no RSK -no 

6 865131A3AB 
8 865131A2AB 
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envec 
OEM pressure transducer 

Eli/ 
i 

Endress+Hauser 

Datasheet Pressure Transducer MT30 

Customer: E +H Schweden 

Manufacturer: Endress +Hauser 

Input: 
Measuring range: 
Overload: 

0...200 mbar, gauge / 0...10 bar, gauge 
6 bar / 40 bar 

Output 

Output signal: 0.2% (terminal based) 
[Sum of linearity error, hysteresis and repeatability] 

Conformity: 4...20 mA 
Zero point: max. ± 0,15 % 

Raisetime: about 1 ms 
Turn on time: max. 10 ms 
Long -term stability: max. 0.1% annual error 

Power supply 
Supplyvoltage: 12...30 V 

Ambient 
Ambient temperature range: -20...80 °C 

Compensated temperature range: -20...80 °C 

Temperature effect on zero point: max. ± 1,0% (compensated range) 
Temperatureeffect on span: max. ± 1,0% (compensated range) 
Storage temperature: -40...80 °C 

Electrical connection: DIN Plug 43650 C 

Housing material: Stainless steel, 316 L 

Process sealing: Viton 

Protection class: IP 65 

Dimensions: See drawing No. 151- xxxx33xx 

(all percentage information is are related to measuring range) 

Date: 03/2002 
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envec 
OEM pressure transducer 

Endress +Hauser EHØ 

Electrical connection MT30 pressure transducer 
(DIN 43650/ connedtor; 4...20 mA; two wire) 

pin assignment 

pin 1: output ( +) 
pin 2: output ( -) 
ground: case 
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I Pullman/ 
OPERATING AND MAINTENANCE INSTRUCTIONS FOR 

PULLMAN MODEL PV350 

We congratulate You on Your choice of a Pullman suction apparatus and thank You for 
the confidence You have thus shown us. 

Take a few minutes to read through these instructions, which will give you some advice on how to use and 
maintain your new workmate. 
If you use and maintain ypur suction apparatus correctly, it will continue to perform its work tasks for many years 
into the future. 

Please always state the the type designation and serial number when ordering accessories and spare parts and in 
connection with technical questions concerning the suction apparatus. 

This suction apparatur has type designation* 

with serial number 

Model Voltage owe Vacuum Airflow Sound -level 
Volt Watt kPa 1/min dB(A) 

PV350 230 1200 25 3200 79 

SAFETY REGULATIONS 
Pullman Scandinavian AB cannot be held liable, as the manufacturer, for damage caused by negligence or 
incorrect use. 
Do not suck up liquids and chemicals, which can release toxic or explosive gases, and particles which can cause 
ignition as a result of being charged with static electricity. 

IMPORTANT NOTE REGARDING ELECTRICAL DETAILS 
Before carrying out all cleanig and service work on the suction apparatus, the plug on the electrical main cable 
must be removed from the electrical outlet/wall socket. Check that the electrical cable and plug are whole and 
clean. Electrical details must always be serviced by specialist electricians or a qualified service workshop. 
During work and in connection with cleaning, no electrical details may be exposed to direct flushing. This can 
cause water to penetrate into electrical parts and cause damage. 

WARRANTY 
All Pullman suction devises and accessories have a 12 -month factory warranty for material and manufacturing 
defects. Do not attempt to repair the suction apparatus without the consent of the manufactur. 
The warranty does not cover defects which are the result of normal wear and tear, negligence, defective use, 
unauthorised repair or the suction apparatus being connected to the incorrect voltage. 
In the event of any complaint, the suction apparatus or an agreed part of it must be returned to us or our 
authorised representative for warranty examination and for any warranty repair or replacement. 

STARTING 
Connect the electric plug of the suction apparatus to an electrical outlet with the correct voltage (see the 
designation plate). Start the suction apparatus with the switch. 

AFTER USE 
Switch off the suction apparatus with the switch. Remove the plug on the electrical cable from the electrical 
outlet. Do not pull the electrical cable! 

Good luck with Your new workmate; we hope that it will (Unction to Your full satisfaction for many years. 

SAVE THESE INSTRUCTIONS! 
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PRODUKT/PRODUCT: 

DET.NR 
ITEM 
INDEX 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ll 
12 

13 

14 

15 

16 

18 

19 

20 
21 

22 

23 

24 
25 

26 
27 

I204026A 
2002 -02 -13 

ARTIKEL 
PART 
TEIL 

MCSSX40 
A6016 
WN130 
350-1 
FBB5 
8LG20 
350-5 
ITS8 
M6M8 
350-2B 
ITS5 
M6M5 
FBB8 
FP250 
350-7 
350-12 
HM8 
MCS5X25 
A1553 
PRl2l 1 

350-11 
350-9 
E12.191.18 
350044 
RDV 12.5 

TAP410S 

DETALJSPECIFIKATION 
SPARE PARTS-LIST 
ERSATZTEILLISTE 

PV350TOM (2002004) NRJNO. 1204026 

BENAMNING 
DESCRIPTION 
BEZEICHNUNG 

SKRUV/Screw/Schraube 
BRICKA/W asher/Scheibe 

HANDTAG/Handle/Handgriff 
TOPPLOCK/Can Cap/Deckel 

LASBRICKA/Locking Washer/Sicherungsscheibe 

DISTANSMUTTER/Spacer/Mutter 
LJUDISOLERING/Sound Insulation/Isolierung 
TANDBRICKA/Ibothed Washer/Sicherungsscheibe 

MUTTER/Nut/Mutter 
MOTORKAPA/Dome/GehBtue 
TANDBRICKA/Toothed Washer/Sicherungsscheibe 

MUTTER/Nut/Mutter 
LASBRICKA/Locking Washer/Sicbenmgsschebe 

AVSTbRNINGSFQ.TER/Filter/Filter 
LJUDISOLERING/Sound Insulatiodlsolierung 
LOCKDISTANS/Spacer/Abstand 1357052 

HATTMUTTER/Acorn Nut/Mutter 1360115 

SKRUV/Screw/Schraube 1360073 

RINGKABELSKO/Eyelet Terminal/Kabelklemme 1362036 

STRBMSTÁI.LARE/Switch/Schalter 1362135 

TATNING/Sealing/Dichtung 1351159 

ELKAPA/Cover/Panel 1362136 

KONTRAMUTTER/Jam Nut/Mutter 1362055 

KABELFbRSKRUVNIIVG/Cable Inlet/KabeldurchNhr.1362132 
SLADDSTALL/Cord Set/Kabel 5M 1361023 

POPNIT/Rivet/Niet 1359014 

ART.NR ANTAL 
PART.NO. QTY 
TEIL NR. ANZAHL 

1360208 
1360149 
1345009 
1350116 
1360056 
1360111 

1351154 
1360210 
1360113 
1350143 
1360055 
1360047 
1360118 
1362165 
1351156 

EL-SCHEMA/Wiring Diagram/Elektrische Schema - RITNING/Drawing /Zeichnung 

NR/No. 2002066 

2 

2 

2 

2 

1 

5 

5 

1 

2 

3 

1 

2 

4 
1 

3 

4 
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PRODUKT/PRODUCT: 

DET.NR. ARTIKEL 
ITEM PART 
INDEX TEIL 

1 

2 
3 

4 

5 

6 
7 
8 

9 
10 
11 

12 

13 

14 
15 

16 

1204026B 
2002-02 -28 

M6M8 
ITSB 
350-3B 
350-14 
RXSB 10X 10 

350-13 
2000125 
116352 
DSM878 
350-8 
V85A 
350-14 
350-4 
NS49 
DEK8 
ITS5 

DETALJSPECIFIKATION 
SPARE PARTS LIST 
ERSATZTEILLISTE 

PV350TOM (2002005) NRJNO. 1204026 

BENAMNING 
DESCRIPTION 

BEZEICHNUNG TEIL NR. 

MUTTER/Nut/Mutter 
TANDBRICKA/Toothed Washer/Sicherungsscheibe 
MELLANKAPA/Chamber/Gehäuse 
PACKNMG/Sealing/Dichtung 
SKRUV/Screw/Schraube 
LJUDISOLERING/Sound Insulation/Schallisolierung 
KYLPACKNING/Sealing/Dichtung 
MOTOR/Motor/motor 
DISTANSSKRUV/Screw/Schraube 
LJUDISOLERING/Sound Insulation 
V-RINGN-ring/V-ring 
PACKNING/Sealing/Dichtung 
BOTTENPLATTA/Can Cap/Platte 
SKYLT/Name Plate/Schildt 
DEKAL/LabeVAbziehbild 
TANDBRICKA/Toothed Washer/Sicherungsscheibe 

EL- SCHEMA /Wiring Drawing RITNING/Drawing NR./No. 2002006 

ELEKTRISCHE SCHEMA, ZEICHNUNG NR.2002006 

ART.NR. ANTAL 
PART.NO. QTY 

ANZAHL 

1360113 
1360210 
1350144 
1351166 
1360168 
1351165 
1351189 
1352013 
1360207 
1351157 
1351158 
1351166 
1350119 
1365049 
1364006 
1360055 

4 
4 
1 

1 

2 

1 

1 

4 
1 

1 

1 

1 

1 

1 

2 
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H 

3 5 

pr Ant Datum fnt. Godk. 

12 

A 

B 

4 .I 

Det.nr I Ant.l Benämning I 
Material 

Konafr. Pilad 

MLO 
Konfr. IStand. Godk 

MLO MLO MLO 

Pullman Scan . AB 

Industrivägen 10 

777 91 Smed iebacken 
1 I 

Mod.nr ämne 
Dimension 

Skala 

1:5 

Anmärkning 

Enftter Enatt ay 

WIRING PV350TOMAL 
[ 3 I 

Mama 

Ritnaw 

2002006 

I 5 
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DETALJSPECIFIKATION 
SPARE PARTS LIST 

PRODUKT/PRODUCT: PV3SOTOMAL (2002006) NR.1204026 

DET.NR. ARTIKEL 
ITEM PART 
INDEX TEIL 

BENÄMNING 
DESCRIPTION 
BEZEICHNUNG 

ART.NR. 
PART.NO. 
TEIL NR 

ANTAL 
QTY 

ANZAHL 

1 MCS5X8 SKRUV /Screw/Schraube 1360058 1 

2 
3 

FBB5 
A1553 

LASBRICKA /Wasber/Sicbenmgsscheibe 
RINGKABELSKO/Cable Clip/Kabelklemme 1360056 3 

4 RK92 KABEL- GUL/GRON/Cabk yellow //Kabel 1361016 0.3 

5 RK92 KABEL- GUL/GRON/Cable yellow /green/Kabel 1361016 0.1 

6 RDV 12.5 SLADDSTALL/Cord set/Kabel 5m 1361023 1 

7 350044 KABELFORSKRUVNJCable Inlet/Kabeldurchlilrung 1362132 1 

8 PR1211 STROMSTALLARE/Switcb/Scha1er 1362135 1 

9 RK82 KABEL.BRUN/Cable brownlKabel-Braim 1361015 0.15 

10 FP250 AVSTORNINGSFILTER/Filter/Flher 1362165 1 

11 A1507 1362118 5 FLATSTIFISITYLSA/Cabk Clip/Kabelldemme 

12 E19.360.47 SLANG/Hose/Schlauch 1362075 0.6 

13 L418 BUNTBAND /Cable tie/Band 1362113 2 

14 íb243 ferritblock/Ferrite block/Ferrite Block 1362166 2 

PV350TEL 
2002-02-25 
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FÖRSÄKRAN OM ÖVERENSSTÄMMELSE 
DECLARATION OF CONFORMITY 
DECLARATION DE CONFORMITÉ 

ERKLÄRUNG DER ÜBERSTIMMUNG 
SAMSVARSERKLÆRING 

Pullman Scandinavian AB 
Iudustrivágen 10 

S -777 91 SMEDJEBACKEN 

Försäkrar under eget ansvar att maskinen 
Declare under our sole responsibility that the machine 
Certifie sous sa propre responsabilité que le produit ciaprès 
Versichern auf eigener verantwortung, dass das Produkt 
Forsikrer under eget ansvar at maskinen 

PV350TOM 
Nr./No: 020001- 029999 
Tillv.ár/Manufact.yearBaujahr: 2002 

som omfattas av denna försäkring är i överensstemmelse med standarder: 
included in this declaration, follows the provisions of the: 
est conforme aux aux normes suivantes: 
den folgenden Normen entspricht: 
er i overensstemmelse med standarder: 

SS-EN 60 204-1 (1993.11.30) 
SS-EN 55011:1989 
SS-EN 50082-1 
SS-EN 60335-1, SS-EN 60335-2-2 

enligt vil/koren Uaccording to /selon/laut/i henhold tii vilkdrene i 

Machine Directive 89/392/EEC , 91/368/EEC 
Low Voltage Directive 73/23/EEC 
EMC Directive 89/336/EEC 

SMEDJEBACKEN 2002.01.01 Mats ennmo 
Kvalitetssamordnare 
Quality Manager 
Responsable de qualité 
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ri ) NORGREN 
s 

Miniature, 22 mm normally closed and normally 
open models 

Sub -base mounted and manifold mounted 

Manual override as standard 

Encapsulated coils with very rapid fitting 

Technical Data 
Medium: 

Compressed air, filtered, lubricated and non -lubricated 

Operation: 
Poppet valve, directly actuated with spring return 

Mounting: 
Through -holes with thread in sub -base 

Port Size: 
G1 /e 

Operating Pressure: 
0 - 10 bar M/49, DM /49 
0 - 7 bar M/149, DM/149 

Flow (to CETOP RP5OP): 
Conductance dm3 /s /bar 0,25 M/49, DM /49 
Conductance dm3 /s /bar 0,297 M/149, DM/149 
Critical pressure ratio 0,43 M/49, DM /49 
Critical pressure ratio 0,117 M/149, DM/149 
Cv 0,067 
Cv 0,04 -/127 

Operating Temperature: 
-5 °C' to +50 °C supply air 
+5-C to +50 °C ambient 

0*Consult our Technical Service for use below +2C 

Materials 
Plastic encapsulated coil, moulded plastic manual override 
base, stainless steel armature tube and spring, aluminium 
sub -base, nitrile rubber seals. 

Ordering Information 
To order, quote model number followed by voltage code shown 
in the tables overleaf, e.g. M/49/167 for a normally closed low 
power model suitable for a 220V 50Hz electrical supply. 
Replacement coil and terminal box assemblies can also be 
supplied, quote required model number with 'Q' prefix before 
the 'M' and '/28' suffix after the voltage code as shown in the 
table overleaf. For manifold models order the required number 
as indicated by the 'T' suffix in the model number, e.g. 4 off 
QM/48/10/28 for DM/149/10/T4. 

M/49, M/149 

3/2 Poppet Valves 
Electrically Actuated 

G1 /8 

1/90 5.4.031.01 
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M/49, M/149 

General Information 
Model Operation Manifold Models - 

Number of valves 
Weight 
(Kg) 

Coil and 
Terminal Box 
Assembly 

Spares kit 

M/49 Normally closed - 0,14 QM/48/'/28 QM /48/00 

DM /49/T2 Normally closed 2 0,31 QM/48/'/28 QM /48/T2/00 

DM /49/T3 Normally closed 3 0,45 QM/48/'/28 QM /48/T3/00 

DM /49/T4 Normally closed 4 0,60 QM /48/'/28 QM /48/T4/00 

M/149 Normally open - 0,14 QM/48/'/28 QM /48/00 

Insert voltage code, e.g. QM/48/173/28 for the low power 24V d.c. model. 

Electrical Details for M/49 and M/149 Valves 
Voltage Codes Availability 
12 V d.c. 160 M/49, DM/49 

24 V d.c. (low power) 173 M/49, DM/49 

24 V d.c. 127 M/49, DM/49, M/149, 

24 V 50/60Hz 164 M/49, DM/49, M/149 

48 V 50/60Hz 165 M/49, DM/49, M/149 

110/120 V 50/60Hz 166 M/49, DM/49, M/149 

220/240 V 50/60Hz 167 M/49, DM/49, M/149 

Note: DC version of M/149 available on request. 

Voltage Tolerances: d.c.: +10/ -15% 
a.c.: +10/ -15% 

Power: d.c.: 2 W (low power - 0,5 W 
on 24 V) 

Inrush /Hold: a.c.: 4/2,5 VA (9/5 VA on 220/240 V4 
100 %% E.D. 

Inlet Orifice: 1,0 mm 

Operating Pressure: 0 - 10 bar 

Terminal Box: 3 pin plug with cable grip 
(DIN 43650 Form B) 
May be rotated 180' 

Cable Entry: Pg9 

Solenoid Coil: May be rotated at 90' intervals 

Manual Override: Standard, turn 180' anti -clockwise 
to operate, turn clockwise to 
release 

Protection Class: IP65 (DIN 40050) 

Typical Response Times: 12 ms on 
15 ms off 

Warning 

These products are intended for use in industrial compressed air systems only. Do not use these products where pressures and temperatures can exceed 
those listed under 'Technical Data'. 
Before using these products with fluids other than those specified, for non -industrial applications, life- support systems, or other applications not within 
published specifications, consult NORGREN MARTONAIR. 
Through misuse, age, or malfunction, components used in fluid power systems can fail in various modes. The system designer is warned to consider the 
failure modes of all component parts used in fluid power systems and to provide adequate safeguards to prevent personal injury or damage to equipment in 
the event of such failure. 
System designers must provide a warning to end users in the system instructional manual if protection against a failure mode cannot be 
adequately provided. 
System designers and end users are cautioned to review specific warnings found in instruction sheets packed and shipped with these products. 

5.4.031.02 
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METERING SYSTEMS 

ProMinente 
Group 

11 

DOSING PUMP 
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TB 16 008 E, Rev. D, p 1 (1) 

D.ECLilR4IQ. 

MANUFACTURER TOMAL AB 

ADDRESS S-310 58 VESSIGEBRO 

TELEPHONE + 46 (0)346-71 31 00 FAX + 46 (0)346-71 31 39 

t "!';ï 

WE HEREBY DECLARE THAT THE DESIGN OF THE FOLLOWING EQUIPMENT 

CORRESPONDS WITH THE APPROPRIATE DEFINITIONS OF THE ESSENTIAL HEALTH AND 

SAFETY REQUIREMENTS FOR DESIGN AND CONSTRUCTION OF MACHINERY. 

EQUIPMENT Polymer make -up unit PolyRex 4,0 (x2), according to flowdiagram 

DESCRIPTION 009532 -C 53934 -A. Control cabinet and wiring according to drawings 

T3732 -A & T3733 -A. 

53934 PROJECT NAME: Goodna ORDER NO. 

.__.......ï:;:._:.:....,.._:, _....._.._..:,::.:...:.:._ :.........__:...,.: ._.....:: «::. ...:........:... ï. -.,::: v,::-...-::.. .._:.__.........:,...>..,..:,ï::...._..._..:..:..,..r. _.: 
_. . ,:.......:_.:,..:,.::.,<. . .. .. . . .. ... ... . . . .. .......... .. . . . _.:,.. .:,:.:_,,-. 

HARMONIZED EC DIRECTIVE: 

98/37/EEG 

89/336/EEG 

73/23 /EEG 

MACHINERY DIRECTIVE 

EMC - ELECTROMAGNETIC COMPATIBILITY 

LVD - LOW VOLTAGE DIRECTIVE 

APPLIED HARMONIZED STANDARDS: 

EN 292 -1, EN 292 -2, EN 60204 -1, EN 50081 -2, EN 50082 -2, EN 294, EN 1050 

APPLIED NATIONAL SPECIFICATIONS AND STANDARDS: 

n DIN 1055, DIN 18 800 

IKH 4.30.01 

DATE 2007 -11 -21 

SIGNED 

DESIGN LOADS FOR SILOS 

APPROVAL OF WELDERS (Grosser Eignungsnachweis) 

LIFTING YOKE FOR BIG -BAG EMPTIERS 

For and on beh- of Tom 

ISO 9001 
Quality Certificate 

POSITION- Sales Engineer 

TOMAL AB S -310 58 Vessigebro 
Phone +46 (0)346 -71 31 00 Fax +46 (0)346 -71 31 39 info @tomal.se www.tomal.se Org no 556121 -0815 
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RICHARDS 
two FLOW CONTROL 

Features 

Designed to BS 5159. 
100% of valves are pressure 
tested. 
Certificate of compliance to 
EN -10- 204 -199 Type 2.3 (DIN 
50 049) are available upon 
request. 
Winged body design allows 
the mounting of actuators 
without having to remove 
the body bolts and maintain 
seal integrity. 
Three piece body allows 
swing out centre section for 
fast and easy maintenance. 
Integral padlocking as standard on 
manual valves. 
Blow -out proof stem. 
Vented ball equalises body cavity 
pressure in open position and 
prevents seat damage. 
Vented seats equalises pressure 
over upstream seat when used in 
high differential pressure 
applications and thereby reduces 
operating torque. 
Fully machined Virgin PTFE seats 
are standard ensuring bubble -tight 
shut -off. 
A wide range of seating material 
options are available. 
Carbon steel or stainless steel 
body and end connections 
available. 
Suitable for steam or condensate 
service in selected trims. 
Full range of accessories, limit or 
proximity switches etc. 

Sizes 15 - 100mm 
- - 

A general purpose 3 piece, reduced bore, floating ball 
design ball valve suitable for a wide range of 
industrial process applications. 

KEYSTO\ E 
tycn_.c 

A C N 000922690 

General applications 

This is an ideal valve for many 
industrial systems including water, 
condensate, oil, gas and chemical 
processes. 
Actuators can be mounted while the 
valve is still in service. 

© Copyright by Tyco International Ltd R382RB/1/99 
Keystone reserves the right to change product designs and specifications without notice. 
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Sizes 15 - 100mm 
- - - . - 

301 

300 

200 

207 

217 
203 

010 

30 0 

304 
303 

258 

013 213 

012 
101 
100 

009 
001 

011 

200 
203 

101 

009 

010 

207 
206 
213 
217 

103 

012 

100 

011 

001 

Note: 
15 - 50mm valve illustrated. 

Note: 
65 - 100mm valve illustrated. 

Parts list 

No. 

001 

Description 

Body 

Carbon Steel 

ASTM A216-WCB/ASTM A105 

Stainless Steel 

ASTM A351-CF8M 

009 End connector (screwed 15 - 50mm) ASTM A216 -WCC /ASTM A105 ASTM A351-CF8M 

End connector (welded 15 - 50mm) ASTM A216- WCC /ASTM A105 ASTM A351-CF3M 

End connector (screwed 65 - 100mm) Carbon steel CS1020' ASTM A351-CF8M 

End connector (welded 65 - 100mm) Carbon steel CS1020* ASTM A351-CF3M 

010 Body bolt Carbon Steel Grade 8.8 AISI 316 S/S Class 70 

011 Body nut Carbon Steel Grade 8.8 AISI 316 S/S Class 70 

012 Body seal Virgin PTFE, Glass reinforced PTFE Virgin PTFE, Glass reinforced PTFE 

Stainless Steel PTFE coated #, UHMWPE Stainless Steel PTFE coated #, UHMWPE 

100 Ball AISI 316 S/S AISI 316 S/S 

101 Seat (15 - 50mm) Virgin PTFE, Glass reinforced PTFE, 

Carbon /glass reinforced PTFE, Acetal, 

UHMWPE, Devlon V 

Virgin PTFE, Glass reinforced PTFE, 

Carbon /glass reinforced PTFE, Acetal, 

UHMWPE, Devlon V 

Seat (65 - 100mm) Virgin PTFE, Glass reinforced PTFE, 

Carbon reinforced PTFE, UHMWPE 

Virgin PTFE, Glass reinforced PTFE, 

Carbon reinforced PTFE, UHMWPE 

103 Seat retaining ring (65 - 100mm) Carbon steel AISI 316 S/S 

200 Stem AISI 316 S/S AISI 316 S/S 

203 Stem seal Carbon reinforced PTFE Carbon reinforced PTFE 

206 Spring washer AISI 302 S/S AISI 302 S/S 

207 Gland nut AISI 316 S/S AISI 316 S/S 

213 Gland AISI 316 S/S AISI 316 S/S 

217 Gland packing Carbon reinforced PTFE Carbon reinforced PTFE 

258 Lock washer AISI 316 S/S AISI 316 S/S 

300 Wrench Zinc plated carbon steel AISI 316 S/S 

301 Wrench nut AISI 316 S/S AISI 316 S/S 

303 Indicator AISI 316 S/S AISI 316 S/S 

304 Indicator bolt Carbon steel Plated AISI 316 S/S 

Note: 
' Carbon content 0.25% max. 
# available in sizes 15 -50mm only. 

© Copyright by Tyco International Ltd R382RB/1/99 
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End connections, standards 

and order codes 

Screwed BSPT: Code B 

Standard: 
BS 21 or ISO Ri 

Screwed NPT: Code N 

Standard: 
ANSI B1.20.1 

Socketweld pipe Sch.40: Code S 

Standard: 
ANSI B16.11 

Stockweld O/D tube: Code T 

Butt Weld pipe Sch.40: Code W 
Standard: 

ANSI B36.10 

Note: 
Other end connections available on 
request. 

Sizes 15 - 100mm 
- II - - 

Note: 
Plan view of valve stem. 

Note: 
15 - 50mm valve illustrated. 

Dimensions (mm) 

Valve 

size 

Port 

dia. 

Stem 

conn. 

code 

B C D E F J J1 K 0L 

15 11.1 A 45 24.0 67 68 135 - 52 21.3 

I 20 13.6 A 50 25.5 73 72 135 - 55 26.7 

25 19.0 B 61 32.0 95 83 160 65 33.4 

32 25.0 B 68 35.0 108 89 160 - - 68 42.2 

40 31.5 B 80 41.0 116 97 200 79 48.5 

; 50 38.1 B 88 45.0 128 113 200 83 60.5 

65 52.5 BAD 140 100.0 143 80 295 150 253 155 74.4 

: 80 63.5 BAE 163 114.0 171 80 370 190 322 185 ' 89.0 

100 76.2 CAE 201 125.0 209 114 455 240 407 195 116.5 

Notes: 
B = The clearance dimension of the valve body and end connector. 
J = The handle dimension when the handle is in the centre position. 
J1 = The handle dimension when the handle is in the end position. 
H = The diameter of the stem connection. 
G = The dimension across the stem flats. 
Kv = The flow rate of water in m3 /hr that will pass through a valve with a pressure drop 

of 1 bar (100 kPa) @ 20 °C. 

Cv = 1.155 Kv. 
N = The dimension for the depth of the bore Dia M on socketweld O/D tube end connections. 
Dimensions are nominal ±1 mm. 

© Copyright by Tyco International Ltd R382RB/1/99 
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Sizes 15 - 100mm 
. - - .. -. .. - 

Note: 
Plan view of valve stem. 

Note: 
65 - 100mm valve illustrated. 

0M N P R Stem conn. 

HxG 
(inches) 

data 

No. 

Mass 

(kg) 

Kv value 

(fully 
open) 

Top plate 

Centres 

holes 

Hole 

dia. 

13.0 11.0 10 22 3/8 x 1/4 60.0 2 7 0.6 6.9 

19.4 14.0 13 27 3/8 x 1/4 60.0 2 7 0.8 10.6 

25.8 14.0 13 34 9/16 x 3/8 77.0 2 7 1.4 21.2 

32.2 15.0 13 43 9/16 x 3/8 77.0 2 7 2.5 38.0 

38.5 16.0 13 49 9/16 x 3/8 85.0 x 28.0 4 7 2.8 65.3 

51.3 17.0 16 61 9/16 x 3/8 101:0 x 34.0 4 7 3.9 102.1 

64.0 19.0 16 74 3/4 x 1/2 82.6 4 11 8.4 200.0 

76.8 20.5 .16 _ 90 7/8 x 5/8 82.6 . 4 11 13.5 281.0 

02.4 22.0 19 116 7/8 x 5/8 127.0 4 13 23.7 379.0 

© Copyright by Tyco International Ltd R382RB/1/99 
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Sizes 15 - 100mm 
- - . 

30 
(300) 

25 
(250) 

20 
a (200) 
À a 
2 
L 15 
ái (150) 

á 

10 
(100) 

o 

50 
-30 e0 

- . 

-50 0 100 

Temperature °F 

200 300 400 500 

Limit u M -x 

D 

I 

for 
V an. 

15 - 25mm 
Devlon V seats 

Acetal 

ooc - - - - - 

7N, 

Max Limit 
,for 32 - 53mm 
and Devlin 

Acetal 
V seats 

M ax Limit 

o00 ' 

q T 

, .:walves 
50 

es 80 
100 

Temperature °C 

150 

T Virgin PTFE 
G Glass reinforced PTFE 
C Carbon /glass reinforced PTFE 

. - - - 

200 2 250260 

D Acetal 
U UHMWPE 

Devlon V 

A 

- 4000 

- 3500 

- 3000 

- 2500 n 
: 

- 2000 
a. 

- 1500 

- 1000 

- 500 

300 

Pressure /temperature ratings 

Virgin PTFE seated 
15 - 50mm 7 MPa /70 bar @ 38 °C 
65 - 100mm 5 MPa /50 bar @ 95 °C 
Glass reinforced PTFE seated 
15 - 50mm 10.3 MPa /103 bar @ 38 °C 
65 - 100mm 5 MPa /50 bar @ 140 °C 
Carbon /glass reinforced PTFE 
seated 
15 - 50mm 10.3 MPa /103 bar @ 95 °C 
65 - 100mm 5 MPa /50 bar @ 185 °C 
Acetal seated 
15 - 25mm 20.7 MPa /207 bar @ 80 °C 
32 - 50mm 13.8 MPa /138 bar @ 80 °C 
UHMWPE seated 
15 - 50mm 5 MPa /50 bar @ 38 °C 
65 - 100mm 3 MPa /30 bar @ 50 °C 
Devlon V seated 
15 - 25mm 20.7 MPa /207 bar @ 125 °C 
32 - 50mm 13.8 MPa /138 bar @ 150 °C 

Note: 
These pressure /temperature ratings are for 
the total valve assembly with the respective 
seat material fitted. 
Carbon /glass reinforced PTFE seats can be 
used in saturated steam /condensate service 
up to a maximum of 1.6 MPa /16 bar. 
Carbon steel valves have a minimum 
temperature limitation of minus 29 °C 

Example: 050 R382 S 

I 

S 

Valve Figure Body End End Seat Trim Body 

size No. material conn. conn. type material seal 

(note 1) (note 1) 

Certification 

code 
(note 2) 

/ 00 

Valve Standard 

variant options 

(note 3) (note 4) 

Size range: 15 - 100mm 
Figure No.: R382 - 3 piece general purpose, reduced bore, floating ball design ball valve 

Ike 

R382 

1'R382 

R382 

. R382 

R382 

L R382 

R382 

R382 

R382 

1 
R382 

R382 

1 R382 

Trim Body End End Seat Trim Body seal 

code material conn. conn. 

SBBDST 316 S/S BSPT BSPT Acetal 316 S/S Virgin PTFE 

SBBTST 

SBBGSG 

SBBCSG 

SBBUSU 

CBBGSG 

CBBUSU 

316 S/S 

316 S/S 

316 S/S 

316 S/S 

Carbon Steel 

Carbon Steel 

BSPT 

BSPT 

BSPT 

BSPT 

316 S/S Glass RTFE SBBVSG 316 S/S BSPT BSPT Delvon V 

CBBTST Carbon Steel BSPT 

CBBCSG Carbon Steel BSPT BSPT Carbon /Glass RTFE 316 S/S Glass RTFE 

BSPT 

BSPT 

BSPT 

BSPT 

BSPT 

BSPT 

BSPT 

BSPT 

BSPT 

Virgin PTFE 

Glass RTFE 

Carbon /Glass RTFE 

UHMWPE 

Virgin PTFE 

Glass RTFE 

UHMWPE 

CBBVSG Carbon Steel BSPT BSPT Delvon V 

316 S/S 

316 S/S 

316 S/S 

316 S/S 

316 S/S 

316 S/S 

316 S/S 

Virgin PTFE 

Glass RTFE 

Glass RTFE 

UHMWPE 

Virgin PTFE 

Glass RTFE 

CBBDST Carbon Steel BSPT BSPT Acetal 316 S/S Virgin PTFE 

UHMWPE 

316 S/S Glass RTFE 

Notes: 
1. For end connection codes, refer to 'Richards Ordering Sequence' literature sheet. 

2. Certification code: Standard certification code 1 designates no certification issued. Should certification be required refer to the 'Richards 
Ordering Sequence'. 

3. Valve variant: Standard valve is not offered with variants. Should a valve variant be required, refer to the 'Richards Ordering Sequence' for 
riant listing and order code details. 
ndard options: Base valve is supplied with wrench fitted - Code 00. For other valve options, refer to 'Richards Ordering Sequence' for 

.. ting and order code details. For fitment of actuator, order requirement is to be specified as 'complete with' followed by the detail of the 

requirement - eg: complete with actuator. 
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 two 
Flow Control 

N DOYEN 

Product Description 
Pneumatic directional control valve. 
Spool type valve actuated by an 
indirect solenoid pilot. Spring return, 
internal air assisted. Valve can be 
configured for either 5/2 operation, or 
3/2 operation (normally closed) with 
free venting between the inactive ports. 

Typical Applications 
These valves are typically 
mounted directly to pneumatic 
driven rotary actuators. The valves 
can control either double acting or 
single acting actuators. 

Principle of Operation 
Control air is directed to and from the 
actuator by a sliding spool in the valve. 
In 5/2 operation mode, when the coil is 

de- energised, the supply air (valve port 
1) is directed to one side of the 
actuator (valve port 2) while air from 
the opposite side of the actuator is 
exhausted back through the valve (from 
port 4 to port 5). When the coil is 

energised, pilot air (supplied internally 
from port 1) switches the spool 
position. The airflow to and from the 
actuator is reversed. That is, supply air 
is directed to valve port 4 while the 
exhaust air travels from port 2 to port 
3. In 3/2 operation mode, the spring 
side of the actuator is continuously 
vented to atmosphere through ports 2 
and 3. When the coil is de- energised, 
supply air is blocked and the actuator 
air is exhausted from port 4 to port 5. 
When the coil is energised, supply air 
is directed to the actuator through port 
4. Exhaust flow control fittings can be 
supplied with the valve to enable speed 
control of the actuator. For both 3/2 and 
5/2 operating modes, each direction of 
the actuator can be independently 
controlled. The sintered bronze filter 
prevents particulate from entering the 
actuator's spring chamber when the 
valve is in 3/2 mode. 

- 111- ` . I I - '40 

Namur Mounted Valve 6NSS5 /2 

.7 COPEN 

Construction 
Valve body & pilot ends: 
End cover, valve spool, flip disc: 
Port spacers, pilot body & exhaust nut: 
Armature tube: 
Valve o -rings & port seals: 
Pilot valve seals: 
Return spring: 
Plunger & screws: 

Aluminium - anodized black 
Acetal resin 
Polyamide (PA6) 
Brass 
Nitrile rubber (NBR) 
FKM (Viton) 
Music wire - Cragol treated 
Stainless steel 

© Co. riht b T co Internatinal Ltd. T -NMV/J N/r 
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(_ 

Underside view of Valve 

Valve can convert into either 3/2 function or 5/2 function by rotating the selector 
disc 180 degrees. 

5/2 Operation 

rUNCT ION 

INDICATOR 

SELECTOR 
DISC 

3/2 Operation 

LOCATION HOLE 

© Co. right b T co International Ltd. TS-NMV/JUN/05 

Performance 
Medium: 
Compressed air, filtered & lubricated 

Working Pressure Range: 
250 to 900 kPa (36 -130 psi) 

Ambient temperature: 
-15 to +50 °C (5 to 122 °F) 

Fluid temperature: 
+5 to +50 °C (41 to 122 °F) 

Fluid Connections: 
G1 /4 (BSPF) 

Flow characteristic Cv: 
0.9 

Manual over -ride: 
Monostable (push to test) 

Spare Parts 
Replacement Solenoid Coil only 

Bill of Material 
1 x Valve 
1 x Selector disc - assembled in 5/2 
operating mode 
2 x Mounting screws - M5 x 35 
socket head 
2 x Mounting o -rings - 16 ID x 

2.0 section 
Coil and DIN socket 
order seperately 

Coil Details 
Duty Cycle: 100% 

Insulation class: 
Standard Coil: 

Protection Class: 

Connection: 

F (155 °C)(311 °F) 

(LED) 

EN60529 I P65 

EN175301 -803 
(ex DIN 43650 B) 
Pg9 gland, 
LED indicator 

Explosion Proof Coil (ex) 

Protection Class: EXM11T6 IP65 

Certificate: 

Connection: 

IECExPTB 
04.0002x 

Pg9 gland with 
1.2m cable 

Coil voltage /Part numbers 

NC - (Voltage) Connector T 
12 AC LED 

12DC 
24 AC 
24 DC 
110 AC' 
240 AC 

For 48 DC. order 110 AC. 

Coil is marked as dual voltage 
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 Tyco 
Flow Control 

KEYSTO\ E 

Features 

Cams specially designed to 
operate either V3N9 
microswitches or proximity 
sensors. 
General purpose dustproof and 
weatherproof enclosure to IP67 
rating. 
Switches prewired to terminal strip. 
Cable entries: 2 -off M20. 
Suitable for direct mounting to 
Keystone F79U actuators. 
Simple screw driver cam setting. 
Independently, top adjustable 
cams, accessible at all degrees of 
opening. 
Infinitely adjustable. 
Locking screw provides full face 
friction of the cams ensuring 
optimum repeatability, as cams 
firmly lock after adjustment. 
Clearly visible position indicator. 
Anodised and ESPC* aluminium 
enclosure provides full environmental 
protection. 
Readily adaptable to suit all rotary 
actuators. 
Terminal strip angled for easy 
wiring. 
Special versions. 

Electrostatic powder coating. 

Options 

V3N9 microswitches (standard). 
Inductive proximity 
sensors/switches. 
Direct mounted High Visibility 
Indicator. 

General Applications 

For position sensing on manual or 
automated valves in general industrial 
environments. 
Refer F792 -K series Switchboxes for 
hazardous applications. 

A.B.N. 83 000 922 690 

Controls - F792 Switchbox LP Series 

The Keystone F792 low profile switchbox offers 
simple direct mount in a compact waterproof 
package. 

s... 4, 
V ., til 

ii c=, -`... ' --: 

© Co. dint b T co International Ltd. F792LPSB/12/03 
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Controls - F792 Switchbox LP Series 

142 

94 

, . 

dab 
VP MP, 

Ab 

M20 

87 

79 93 

M20 

Parts List 

No. Description Material 

1 Body Die cast aluminium LM24 

(anodised and ESPC* coated) 

2 Cover Die cast aluminium LM24 

(anodised and ESPC* coated) 

3 Cams (not shown) Acetal 

4 Shaft Acetal 

5 Position Indicator A.B.S. (acrylonitrile butadiene styrene) 

6 Fasteners Stainless Steel 

7 Fastener Seals Nylon 

4:::_ T. Gasket Nitrile 

9 Dome Ektar (DN004 copolyester) 

Note: 
*Electrostatic powder coating. 

© Co ri ht b T co International Ltd. F792LPSB/12/03 

Operating Specifications 

Temperature Rating: 
Minus 25 °C to 60 °C for Micro and 
Proximity switches. 

Enclosure Protection: 
IP65 dust and weatherproof. 

Action: 
360° rotary normally set for 90° action. 

016 
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Proximity Plan 

Controls - F792 Switchbox LP Series 

Mains (Shown in mid travel 

Yellow / Supply 

1 Output 
switch L 
(open) 

Bl( ack 
to lamp 

NC Red 

Bottom °O Brown 
Output 

switch L 
(closed) 

Blue to lamp 

NC G/Y 

Earth 

Option 1 Low profile switchbox with 
two V3N9 single pole 
double throw 
microswitches 

Proximity Wiring Diagram 

(Shown in mid travel) 

Top 

sensor 
(open) 

Bottom 
sensor 
(closed) 

Blue ( -) Top 

switch 
(open) 

Bottom 
switch 

(closed) 

Blue ( -) 

Black (A) 

Y® 
.- 

Brown( +) Brown (t) 

Blue ( -) Black (A) 

Brown ( +) Brown ( +) 
ut 

Earth Earth 
rn CD 

NAMUR SENSOR NC NPN PROX 
8V DC 10 - 30V DC 200mA MAX 

Note: Note: 
2 Wire Schematic Illustrated. 3 Wire Schematic Illustrated. 

© Co ri.ht b T co International Ltd. F792LPSen2103 
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Controls - F792 Switchbox LP Series 

Voltage 

(Volts) 

- . - 

Resistive load 

(Amps) 

Tungsten lamp load (amps) 

NC NO 

Inductive load 

(Amps) 

AC 125 10 2 1 10 

250 10 1.5 .. 1 10 

DC Up to 15 15 3 1.5 15 

30 10 3 1.5 10 

50 3 0.8 0.8 2.5 
---75' °--0:6 0:6`=.__.: -0.5._,- 

125 0.5 0.5 0.5 0.07 

250 0.25 0.25 0.25 0.03 

- 

Proximity Sensor- 2 wire specification 
Type: Pepper & Fuchs NJ2 -V3 -N or equivalent 
Sensing Distance: 2mm maximum (metal face). NB separate amplifier 

required 
Supply: 8V DC (Ri approx. 1 kOhm) 

Output: Sensor absent - 3mA or above 

Sensor present - 1 mA or below 

Proximity Switch - 2 or 3 wire specification 
Type: Balluff, Pepper & Fuchs or IFM 

Supply Voltage: 2 Wire 5 -60 V DC, 20 -140 V AC /DC 
3 Wire 10 -30 VDC 

Current: < 200mA 

© Co. rho ht b T co International Ltd. F792LPSB /12 /03 
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Controls - F792 Switchbox LP Series 

. - 

F792 LSB LP WP 2SPDT 240VAC 
I I I I i 

Figure No.. Limit Switchbox Type Enclosure Rating Switch Type . Voltage - 

(Low Profile) (weatherproof) 

Typical Description - Proximity Sensors /Switches 

F792 LSB 

I Figure No. Limit Switchbox 

LP WP 

Type Enclosure Rating 

(Low Profile) (weatherproof) 

Prox 

Proximity 

NO 

Action 
Normally Open 

PNP 

Switch Style 

Selection Guide 

EDP Description Part No. Comments 

F792 LSB LP WP 2SPDT 20- 260VAC 422987 Weatherproof type with two 240 VAC electrical switches 

r F792 LSB LP WP PROX NAMUR 169555 Weatherproof type with two 8 VDC proximity sensors 

F792 LSB LP WP PROX NO PNP 642884 Weatherproof type with two 10 -30 VDC proximity switches 

F792 LSB LP WP PROX NC PNP 764321 Weatherproof type with two 24 VDC proximity switches 

F792 LSB LP WP PROX NO NPN 

i F792 LSB LP WP PROX NC NPN 

F792 LSB LP WP PROX AC 

Note: 
SPDT = Single Pole Double Throw 
NO = Normally Open 
NC = Normally Closed 

768482 Weatherproof type with two 24 VDC proximity switches 

252866 Weatherproof type with two 24 VDC proximity switches 

116538 Weatherproof type with two 20 -260 VAC proximity switches 

© Co ri ht b T co International Ltd. F792LPSB/12/03 
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KEYSTONE 
two FLOW CONTROL 

Applications 

Limit and proximity switches can be 
used on any Keystone K -Nife valve, 
both manual or automated, where 
position indication or verification is 
required, and where sequencing to 
other plant equipment is necessary. 
They are ideally suited to any 
industrial application where positive 
and reliable switching is needed. 

Limit switch schematic 

Knifegate Valves - Accessories 

Limit and Proximity Switches for Knifegate valves. 

Switch located on 
opposite pillar on 

50 - 100mm valves 

:En 

2b 

I2-71-2I 

No. Material 

Note: 
150 - 200mm F952 valve range illustrated. 

Description 

Technical specifications 

Roller lever Type: 

1 Limitswitch Commercial Grade 
Voltage: 240V A.C. 

Cable entry: Pg 13.5 
2 Mounting Plate 304 S/S 

Operating temperature: Minus 25 °C to 80 °C 
3 Striker 304 S/S 

Operating force: 2.5 -ION 
4 Pillar clamp Commercial Gradé 

Pre- travel: 23° 

Over travel: 52° 

Differential travel: 18° 

Electrical protection: IP 66 

A division of tgcü Flow Control Pacific Ply Ltd 

A.C.N. 000922690 
© Copyright by Tyco International Ltd. KL&PS/11/98 

Keystone reserves the right to change product designs and specifications without notice. 
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Knifegate Valves - Accessories 

Proximity schematic 

N 

BN 

BU 

DC 

Switch located on 
opposite pillar on 

50 - 100mm valves 

Note: 
150 - 200mm F952 valve range illustrated. 

Parts List 

No. Description Material 

Technical specifications 

2 wire 018mm x 40mm Type: 

i,. Voltage: 8VD.C. 
1 Proximity switch Commercial grade 

Sensing range: 5mm (flush) 
Mounting plate 304 S/S 

Operating temperature: Minus 25 °C to 100 °C 
3 Target 304 S/S 

Current consumption: Active force uncovered: ? 3 mA 

Active force covered: <_ 1 mA 
4 Pillar clamp. . Commercial grade 

Self inductance: 70 uH 

Self capacitance: 30 nF 

L Switching frequency: 500 Hz 

Electrical protection class: IP 67 

0 
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KEYSTO\ E 
*ÿc0 FLOW CONTROL 

Features 

Compact design. 
Self- aligning gland box. 
Both S.G. Iron and 316 S/S valves 
available. 
One piece integral cast body, chest 
and lugs. 
Integral cast in gate wedges 
minimize flow obstructions. 
High quality gate finish for optimum 
sealing. 
High flow rates with low pressure 
drops. 
Full bore design. 
Integral RTFE gate scraper. 
Gate guides to support gate. 
A range of seat options available. 
Complies with MSS SP -81 face to 
face dimensions. 
All valves are pressure tested to 
MSS SP -81 

Maintenance friendly. 

General Applications 

The Keystone K -Nife is designed for a 
wide range of applications such as: 

Pulp & paper 
Mining 
Effluent handling plants 
Chemical plants 
Food & beverage 
Fly ash handling plants 
Bulk conveying 
Corrosive environments 

A.C.N.000922690 

Knifegate Valves - Figure 952 
250 - 600mm 

Lugged style, uni -directional Knifegate valves. 

:. 
, s ; : - 

Technical Data 

Pressure Rating: 
1000 kPa (10 bar) @ Cold Working 
Pressure (Non- shock) 
Temperature Rating: 
150 °C RTFE seated 
150 °C Viton seated 
230 °C 316 S/S seated 
230 °C S.G. Iron seated 

© Copyright by Tyco International Ltd. F952Large /11/98 
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Knifegate Valves - Figure 952 
250 - 600mm 

12 

10 

14 
13 

8 

15 

6 

11 

Parts List Options 

No. 

1 

Description 

Body 

Material 

316 S/S or S.G Iron 

F459 Manual handwheel or quick 
acting levers 

F738 Pneumatic actuators 
F77C Electric actuators 
Bevel gear operators 
chainwheels 

F791 Solenoid valves 

Limit switches 
F793 Positioners 
F493 Pneumatic failsafe 
Deflection cones, both 28% 
Chrome Iron and Polyurethane 
Safety guards and shrouds 

2 Gate 316 S/S, SAF 2205 or 304 S /S# 
3 Gland Box 304 S/S or S.G. Iron 

4 Seat RIFE, Metal or Viton 

5 Spindle 303 S/S 

6 Gland Packing K -LON 
7 Upstand 304 S/S 

8 Pillar 304 S/S 

9 Glandbox Washer Nylon 

10 Gate Guide S/S RTFE tipped 

11 Gate Scraper RTFE 

12 Handwheel Nut Leaded Gunmetal 

13 Thrust Washer Nylon 

14 Handwheel S/S or S.G Iron 

15 Clevis 304 S/S 

16 All Fasteners 304 S/S 

Note: 
304 S/S gate is standard with S.G. Iron bodied valves. 

# Gate is PTFE coated when used with Viton seat. 
Other packing materials available on request. 

© Copyright by Tyco International Ltd. F952Large/11/98 
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Knifegate Valves - Figure 952 
250 - 600mm 

Note: 
Number of lugs is dependent 
upon flange drilling. 

E 

C 

Cl 

Standard seat details 

RTFE seat 

Metal seat 

Viton seat 

Dimensions (mm) 

Valve 

size 

A 

Bore 

(downstream) 

B 1- Rising spindle ¡ 
C Cl 

(closed) (open) 

Non -rising 
C 

250 250 326 651 908 693 

300 300 380 750 1057 793 

350 330 452 806 1144 848 

400 378 480 893 1281 935 

450 425 540 1020 1450 1084 

500 475 585 1117 1598 1181 

600 571 692 1305 1881 1369 

D E F Nom. mass Kv @ 

manual full 

(kg) open' 

71 406 400 47 6850 

76 474 400 74 9863 

76 520 400 93 11858 

89 584 400 121 15590 

89 628 600 170 20165 

114 696 600 212 25117 

114 822 600 312 36896 

Notes: 
Dimension D = The face to face dimension 
Dimension E = The maximum valve or upstand clearance dimension for installation. 
'Kv = The flow rate of water in m3 /hr that will pass through a valve with a differential pressure of 1 bar (100 kPa) @ 20 °C 

Cv= 1.155Kv 
Dimensions are nominal. 
Larger sizes are available upon request. 

© Copyright by Tyco International Ltd. F952Large /11/98 
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Knifegate Valves - Figure 952 
250 - 600mm 

Pressure /temperature graph 

1500 
(15) 

á 1000 
(10) 

a 
m 

a 500 
(5) 

0 

100 200 

Temperature "F 

300 400 500 
. . . < 

-\.... -\.... 

J` l$ 
l - 

. 

N$/` 
gST M4'os 

. 

r\9e 

1 2 

i 

50 100 150 200 

Temperature 'C 

230 250 

1 RTFE seated valve trim code numbers are 176, 177 & 182 

Viton seated valve trim code number is 180 

2 Metal -S.G. Iron seated valve trim code number is 170, 172. 

-316 S/S seated valve trim code numbers are 170, 171. 
-304 S/S seated valve trim code number is 185. 

200 

150 

100 ä 

50 

300 

Pressure /temperature ratings 

RTFE seated 
1000 kPa /(10 bar) @ 20 °C 

770 kPa /(7.7 bar) @ 150 °C 

Viton seated 
1000 kPa /(10 bar) @ 20 °C 

770 kPa /(7 bar) @ 150 °C 

Metal seated 
1000 kPa /(10 bar) @ 20 °C 

700 kPa /(7 bar) @ 230 °C 

Typical specifying sequence 

250 

Valve size 

F952 

Figuro number 

170 AS 2129 E 

End connections Trim code 

Size range: 
Figure No: 

250 -600mm 
F952 - Lugged style rising spindle uni -directional valve. 

Trim Body Gate Seat Gland Bridge Spindle Packing 

No. box 

172- S.G. Iron 304 S/S# S G Iron S.G. Iron S G Iron 303 S/S K-LON 

182 S.G. Iron 304 S/S# RTFE S.G. Iron S.G. Iron 303 S/S K-LON 

170 316 S/S 316 S/S 316 S/S 304 S/S 304 S/S 303 S/S K-LON 

171 316 S/S 316 S/S 316 S/S S.G. Iron S.G. Iron 303 S/S K-LON 

176 316 S/S 316 S/S RTFE 304 S/S 304 S/S 303 S/S K-LON 

177 316 S/S 316 S/S RTFE S.G. Iron S.G. Iron 303 S/S K-LON 

180 316 S/S 316 S/S/PTFE* Viton 304 S/S 304 S/S 303 S/S K-LON 

Note: 
` Gates are 316 S /S, coated with PTFE. 
# Subject to material availability and delivery obligations, Keystone reserves the right to supply higher grade materials for any 
component, (eg) supply 316 S/S in lieu of 304 S /S. 

Available in sizes 350 - 600mm only. 
Non -rising spindle design available upon request. 

End connections AS 2129 Table C,D,E metric threads JIS B2210 Table 5, 10 

(to suit): ANSI B16.5 Class 125 & 150 UNC threads DIN 2501 Table 10, 16 

BS 4504 PN 10 and 16 ANSI B16.5 Class 125 and 150 metric threads (for N.Z.) 

© Copyright by Tyco International Ltd. F952Large/11 /98 
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 two 
Flow Control 

KEYSTO\ E 

Features 

Compact rack and pinion design 
utilising the whole piston area to 
develop output torque. 
Pistons with integral rack drive 
reducing the number of dynamic 
seals, minimising air leakage. 
Double pistons nullify sideloads on 
the pinion shaft, minimising 
bearing wear. 
Internal air porting. 
Hard anodised aluminium body 
protects against corrosive 
environments. 
Female output drive enabling 
direct mounting in certain 
applications, thereby eliminating 
special connections to guarantee 
correct alignment. 
Bottom entry pinion shaft. 
Anti -friction piston pads ensuring 
no metal to metal contact, 
providing a smooth operation. 
Ideal for modulating or on /off 
control applications. 
Grease lubricated for life. 
An extensive range of standard 
accessories are available for direct 
mounting to Keystone actuators. 
- Solenoid valves - weatherproof, 

to intrinsically safe. 
- Limit switchboxes - weatherproof 

or explosionproof. 
- Positioners - pneumatic and 

electro- pneumatic. 
- Declutchable manual override 

gearbox. 
- High visibility indicator. 

A.C.N. 000922690 

- - . - 
Model 002 to 036 

Double Acting and Spring Return pneumatic 
actuators for on /off or modulating control of most 
quarter turn applications. Output torques to 619 Nm. 

General Applications 

For remote control of any quarter turn 
application, for example ball, butterfly, 
rotary plug or damper valves. 
Figure 79U for direct mounting to 

standard Keystone valve 
top plates. 

Figure 79E for direct mounting to ISO 
5211 valve top plates. 

Technical Data 

Max. supply pressure: 
Rated supply pressure: 
Output torque: 

Temperature range: 
Min. supply pressure: 

1000 kPa (10 bar) 
830 kPa (8.3 bar) 

up to 619 Nm 
@ 830 kPa 
-30° to +90 °C* 
240 kPa (2.4 bar) 

" For higher temperature applications 
other materials available on request. 

© Co. ri.ht b T co International Ltd F79U/ESmI/12/03 
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Model 002 to 036 
I . - - 

7 9 1 7 2 

8 3 45 6 

Note: F79U 006 Double Acting actuator illustrated. 

12 10 11 

Note: F79U 006 Spring Return actuator illustrated. 

Parts List 

No Description 

Body 

Material 

3 Piston 

Extruded Aluminium 

(Hard anodised & ESPC) 

Die Cast Aluminium 

(LM6 or LM24 anodised & ESPC) 

Die Cast Aluminium 

(LM6 or LM24 anodised) 

Glass filled Nylon - (002/003 model) 

Typical Standard 

BS 1474 6063 

BS 1490 

BS 1490 

Carbon Steel 

(Sealbond - N coated) 

Glass filled nylon 66 - (002 model) 

BS 970 080M40 . . 
° 

5 Bearings (003 -036) Polymer 

Antl- fiction Piston Pads olymer 

(006 -036) 

7 0 -rings & Seals Nitrile 

8 Fasteners 304 S/S BS 970 Part 3 - 304/305 

9 Position Indicator ABS 

10 Spring* Spring Steel (ESPC) BS 5216 HS3 

11 Spring Cone Die Cast Aluminium LM6 BS 1490 

12 Spring retaining Bolt* Stainless Steel 

13 Adaptor Plate (not shown) Glass filled Nylon (002/003 model) 

Note: 
Only applies to Spring Return Actuators 

ESPC = Electrostatic Powder Coating 
ABS = Acrylonitrile Butadiene Styrene 

© Co. ri.ht b T co International Ltd F79U /ESmI /12/03 
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Model 002 to 036 

Double Acting Actuators 

111 
B C 

D 
Dl 

Adaptor plate 002/003 model only 

Spring Return Actuators 

D 

DI 

Al 

Adaptor plate 002/003 model only 

Top Drilling Details 

Top face dual drilled to suit Keystone 
and Namur standard accessory 
mountings 

M5 x 8 Deep 

4L-- 80.0 - 
93.5- 

Body Drilling /Porting Detail 

50.8 

I 

24.0 1 

4 
B A 11 o 

ISO 228/ -G " M 

1/4" BSP x 12 Deep 

M5 x 8 Deep 

Air port hole B -CLOSED 
Air port hole A -OPEN 
Solenoid mounting dual drilled to suit 
Keystone and Namur standard. 

Base Mounting Details 
Mounting Ins ructions 

Mounting PCD Holes 

45 

AAA 44.5 4 x M6 x 10 Deep 

AAB 44.5 4 x M6 x 10 Deep 

BAD 82.6 4 x M10 x 13 Deep 

CAF 127.0 4 x M12 x 16 Deep 

F05 50.0 4 x M6 x 10 Deep 

F07 70.0 4 x M8 x 13 Deep 

F12 125.0 4xM12x 19 Deep 

Dimensions (mm) 

Actuator 
Type A Al B C D D1 E 

Mass 

DA SR 

Shaft Hole 

F G 

F79U 

Key 

Mount. 

Code 

I Shaft 
F 

Hole 

F79E 

G Key 

Mount. 

Code 

F79U/E 002 126 186 81 91 80 95 53 09.5 x 6.4 A/F(4) AAA 016.0 x 11 NF - F05 1.2 1.6 

014.3 x 9.5 A/F(4) MB 
F79U/E 003 140 216 81 91 80 95 53 020.7 x 21.8 4.85 AAA/BAD 020.7 x 21.8 4.85 F05/F07 1.7 2.1 

F79U/E 006 176 257 103 112 93 - 57 025.5 x 27.0 6.4 BAD 025.5 x 27.0 6.4 F05/F07 3.2 4.0 

F79U/E 012 197 282 127 136 112 - 82 025.5 x 27.0 6.4 BAD 025.5 x 27.0 6.4 F07 5.4 7.5 

F79U/E 024 252 351 150 159 136 84 028.6 x 31.7 6.4 CAF 025.0 x 18 A/F F07/F12 10.0 14.7 

F79U/E 036 289 420 175 184 152 88 028.6 x 31.7 6.4 CAF 030.0 x 22 NF F07(3)F12 13.0 19.5 

Notes: 
1. A comprehensive range of double D adaptors are available to suit all Keystone valve stems. 
2. Actuators can be mounted to valves in line or transversely. 
3. F07 Mounting is only available on this model with the use of a 8mm thick mounting plate. 
4. Drive details obtained using appropriate adaptions. 
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Model 002 to 036 
I . - I 

Output torques for double acting actuators (Nm) 

Actuator 
Type 

002 

Air Supply kPa /(bar) 

550 

(5.5) 

300 

(3) 

15 

400 500 

(4) (5) 

600 

(6) 

31 

700 

(7) 

37 

830 

(8.3) 

43 20 26 28 

003 20 27 33 37 40 48 55 

006 37 52 64 70 77 91 107 

012 73 101 124 136 151 177 207 

024 145 202 248 272 301 354 414 

036 217 301 370 407 450 529 819 

Output torques for single acting actuators (Nm) 

Actuator 
Type 

Spring 

410 

A start lend 

Air 

500 

r 
550 r 

art (5)e Astart 

(5.5) 

end I 

Supply - kPa 

600 

start end 

/(bar) 

700 

start end 

800 

s start end 

830 

A start 
(8.3) 

end start 
Spring 

end 

002S 4.1 11 6 

4.8 - 

5.5 - 

003S 4.1 15 8 

4.8 - 

5.5 - 

006S 4.1 27 14 

4.8 - 

5.5 - - 

16 10 19 13 21 16 26 21 32 27 34 28 14 9 

14 8 17 11 20 13 25 18 31 24 26 17 17 10 

13 5 16 8 18 11 23 16 29 22 23 20 20 12 

21 14 25 18 28 21 40 35 43 36 44 37 18 11 

18 10 22 14 25 17 31 23 39 31 41 33 22 13 

17 7 21 11 24 14 32 22 39 29 40 30 25 15 

39 26 45 32 52 36 66 53 80 67 82 69 35 22 

34 19 41 26 47 32 59 44 74 58 77 62 42 27 

30 13 36 19 43 26 57 40 71 54 73 56 48 31 

75 49 87 61 102 76 128 102 155 129 158 132 70 44 

63 36 77 49 89 61 112 84 140 113 147 120 82 54 

58 25 70 37 85 52 111 78 138 105 141 108 94 61 

150 99 174 123 203 152 256 205 309 258 316 265 138 87 

132 73 158 99 183 124 229 170 286 226 300 241 163 103 

117 49 141 73 170 102 223 155 276 208 283 215 188 120 

224 151 261 188 304 231 383 310 462 389 473 400 203 130 

198 113 237 152 274 189 343 258 428 343 449 364 239 154 

176 79 213 116 256 159 335 238 414 317 425 328 275 178 

0125 4.1 

4.8 

5.5 

52 26 

024S 4.1 104 53 

4.8 - - 

5.5 - 

036S 4.1 155 82 

4.8 - - 

5.5 - 

Standard spring colour codes 

Spring Rating (kPa) 

410 

480 
550 

Nested (double) springs 

Colour 

White (each end) 

Light blue/Dark blue* - white (other end) 

Light blue /Dark blue* (each end) 

Actuator piston displacement (In litres) 

Actuator Type 

002 DA 

Open Close 

0.137 0.097 

002S SR 0.137 

003 DA 0.187 0.123 

003S MOW 0.187 

006 DA 0.346 0.234 

006S SR 0.346 

012 DA 0.629 0.455 

0125 
024 DA 1.290 0.912 

024S SR 
JDA 

1.290 

036 

0368 SR 

3 

1.945 

1.945 

1.363 
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KEYSTO\ E 
tqco FLOW CONTROL 

Features 

Suits all K -Nife valves. 
The Keystone F738 pneumatic 
actuator series is engineered to 
provide the maximum torque output 
with minimum supply pressure. 
Simplicity and reliability are the 
fundamental design parameters. 
Rugged yet functional design. 
Operates with or without lubrication. 
Simple to retro -fit. 
Wide range of sizes available. 
Maintenance friendly. 
A full range of "bolt -on" modular 
accessory packages are available 
including solenoid valves, limit 
switches, positioners and fail -safe 
systems. 
Hydraulic cylinder option is also 
available using high pressure oil. 
Spring return actuators are available 
in small sizes. 
The Keystone F493 failsafe units 
are an ideal choice for larger 
actuators as it eliminates bulky 
spring return actuators when limited 
space is available. 

A drv,> on of two Flow ConrraI Pacific Ply Ud 

A.C.N. 000922690 

Knifegate Valves - Figure 738 

The F738 is a pneumatic actuator, designed 
especially for use on Knifegate valves. 

General Applications 

The F738 actuated K -Nife is ideal for 
automated process plants. 

© Copyright by Tyco International Ltd F738/11/98 

Keystone reserves the right to change product designs and specifications without notice. 
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Knifegate Valves - Figure 738 

5 

2 

9 

10 

Parts List - F738 sizes 1 -5 

No 

1 

Description 

End Cap 

Material 

Anodized Aluminium 

2 Barrel` Aluminium Alloy 

3 Piston Aluminium 

4 Piston Seal Nitrile 

5 Piston Wear Ring Nylon 

6 Piston Rod Seal Nitrile 

7 Barrel Seal Nitrile 

8 Head Cap Anodized Aluminium 

9 Piston Rod 316 S/S 

10 Clevis Pin 304 S/S 

Note: 
Aluminium Alloy Barrels are standard up to and including size 5 actuators. Glass Epoxy 
Composite is standard thereafter. 

© Copyright by Tyco International Ltd F738/11/98 

Keystone reserves the right to change product designs and specifications without notice. 

Pressure rating: 
275 kPa to 700 kPa max 

Temperature rating: 
Minus 40 °C to 80 °C 

Accessories: 
F791 Solenoids 
F792 Limit switches 
F792 Proximity switches 
F793 Positioners 
F493 Failsafe systems 

The F493 failsafe is ideal for use on 
F738 pneumatic actuators as it 

eliminates the need for bulky spring 
return actuators which occupy 
excessive space. 
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Knifegate Valves - Figure 738 

. i 

No. Description Material 

1 End Cap Carbon Steel 

2 Tie Rod Plated Carbon Steel 

3 Barrel Glass Epoxy Composite 

r4 Piston Carbon Steel 

5 Piston Rod Seal Upper Nitrile 

¡ 6 Piston Wear Ring Nylon. 

7 Piston Seal Nitrile 

f' 8 Piston Rod Seal Lower Nitrile 

9 Piston Rod Bushing Leaded Gunmetal 

10 Head Cap Carbon Steel 

11 Piston Rod 316 S/S 

'!; 12 Clevis 304 S/S 

13 Clevis Fasteners 304 S/S 

Note: 
When ordering retro -fit cylinders for sizes 6 to 16, a different bridge piece is required. 
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Knife:gate Valves Figure 738 

( Actuator selection normal' service 

Valve size Actuator supply Line pressure differential - kPa 

mm pressure kPa 175 350 550 700 1000 

50 700 
550 
415 
275 

. 65 
I 

700 

; ACt 1 

' 

- 550 
415 
275 

80 700 
550 
415 
275 

100 700 - 

550 
I 415 Act 2 

275 
125 700 

i 

# 

; Act 3 
I 

550 
415 
275 

150 700 

550 
415 
275 

200 700 
Act 4 550 

415 
I 275 

, 250 700 

Act 6* 
I 550 

415 
275 

300 700 
550 
415 

I. 275 
i 350 ( 700 

Act 7* 
1 

550 

I 
415 Act 8* 
275 

400 700 
Act 9* L 550 

415 Act 10* 
) 275 

y 450 ( 700 

- 

550 

I 
415 
275 

500 700 

Act 13** 550 
415 Act 14** 

t 275 Act .fesr 

i 

600 700 
- L 550 

415 Act 14** 
j Actf6`* 

Act 15** 
C.F. 275 4 Act 14** 

Severe service t 
Line pressure differential - kPa 

350 550 700 1000 

Act1 

Act 2 

Act 1 

1 

Act 2 

Act 1 

Act 2 

I 

Act 3 

1-Act 4 - 

Act 4 

Act 5 

Act3 
Act 4 

Act 4 

1 
Act 5 

Act 5 

Act 6* Act 7* 

Act 8* Act 11* 

Act 7* 
1 

Act 8* 

I Act 8* Act 11* 
Act 8' Act 11* t Act 12* 

Act 7* 
Act 8* 

Act 11* 

Act 11* 1 Act 12* I 

Act 9* Act 10* 
Act 11* 

Act 11* 
! 

Act 11* I I Act 12 ** 

Act 14 ** 

Act 13 ** I 
h Act 14** 

Act 15 ** L J Act 16 ** 

Act 13 ** > Act 14 ** 
Act 14 ** Act 15 ** 

Act 14 ** Act 15 ** Act 16 ** 
Act 15 ** 

Act 13 ** 
1 

Act 14 ** 

Act 14 ** 
Act 15 ** 
Act 16** 

Act 15 ** 

t Severe service includes: 
All Pulp & Paper stock * Requires Mounting Kit No.1 
Heavy Slurries ** Requires Mounting Kit No.2 
When selecting an actuator for a Polyurethane lined valve (Trim No. 188, 193), only use the severe service chart. 

O - . . 
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Knifegate Valves - Figure 738 

Note: 
150mm F952 valve illustrated. 

0 . 

Guidelines and recommendations 

Cylinder actuated valves tend to be 
large and heavy and consideration 
must be given to adequately 
supporting both the actuated valve and 
adjoining pipe work particularly where 
light weight pipe or tube is being used. 
Heavy cylinder actuated valves 
mounted in other than the vertical 
position can also cause the pipeline to 
twist. 

Where possible, the cylinder actuated 
valves should be mounted in the 
vertical position with the cylinder 
uppermost to prevent gate 
misalignment and possible structural 
damage to the valve assembly. 

If mounted in any other position 
(angled, horizontal etc.), the cylinders 
should be properly supported by a 

suitable structure. 

Large valves using cylinders (not 
vertically mounted) in size 14 (400mm 
bore x 600 stroke) and above must 
have a fully engineered structure to 
suit site conditions. 

For quick acting pneumatic actuators, 
consult Keystone to confirm their 
suitability per application. 

As actuated valves are generally 
operated from a remote location, 
caution should be exercised if working 
in close proximity to any moving parts. 
Keystone recommend the use of our 
purpose built Guards or Shrouds as 
safety devices. 

Contact Keystone for advice or 
assistance. 
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Knifegate Valves - Figure 738 

Dimensions (mm) 

Actuator Valve Description 
number size bore x stroke 

A E E1 C D F K K1 Port 

size 

Act. 

mass (kg) 

50 F738 80 x 120 50 159 159 427 49 089 46 79 1/8" BSPT 2.5 

65, 65 172 177 '447 49 - 089 54 '89 1/8" BSPT 2.5 

80 80 190 192 487 52 089 64 96 1/8" BSPT 2.5 

100 100 . 210 222 521 52 089 79 105 1/8" BSPT . 2.5 

65 F738 100 x 120 65 159 177 449 49 0110 54 89 1/8" BSPT 3.5 

80 80 190 192 489 '52 0110 64 96 . 1/8" BSPT 3.5 

100 100 210 222 523 52 0110 79 105 1/8" BSPT 3.5 

3 125 F738 100 x 176 . 125 254 256 '642 58 0110 93 128 1/8" BSPT 4.0 

150 150 285 285 678 58 0110 106 141 1/8" BSPT 4.0 

4 100 F738 140 x 234 100 210 222 645 52 0150- 79 105 1/4" BSPT 7.5 

125 125 254 256 709 58 0150 93 128 1/4" BSPT 7.5 

150 150 285 285 746 58 0150 106 141 1/4" BSPT . 7.5 

200 200 338 340 861 71 0150 135 170 1/4" BSPT 7.5 

5 125 F738 200 x 234 125 254 256 : 731 58 0210 '93 130 1/4" BSPT , 16.4 

150 150 285 285 768 58 0210 106 141 1/4" BSPT 16.4 

: 200 200 338 340 .883 71 0210 135 170 1/4" BSPT 16.4 

6 I 250 F738 200 x 321 250 326 406 1117 71 226 163 203 1/4" BSPT 43 

300 300 418 474 1216 76 226 190 237 1/4" BSPT 43 

7 250 F738 250 x 351 250 326 406 1158 71 276 163 203 3/8" BSPT 70 

300 300 418 474 1257 76 276 190 237 3/8" BSPT 70 

350 330 458 520 1313 76 276 N/A 260 3/8" BSPT 70 

250 F738 300 x 352 . 250 326 406 1158 71 . 330 163 203 3/8" BSPT 95 

300 300 418 474 1257 76 330 190 237 3/8" BSPT 95 

350 330 N/A 520 1313 76 330 . N/A 260 3/8" BSPT 95 

9 400 F738 250 x 402 378 N/A 584 1450 89 276 N/A 292 3/8" BSPT 72 

i, 10 400 F738 300 x 402 378 N/A 584 1450 89 330 N/A 292 3/8" BSPT 103 

11 

) 

250 F738 350 x 402 250 326 406 1231 71 0446 163 203 1/2" BSPT 164 

300 300 . 418 474 1330 76 0446 190 237 1/2" BSPT 164 

350 330 N/A 520 . 1386 76 0446 N/A 260 1/2" BSPT 164 

400 378 N/A 584 1473 89 0446 N/A - 292 1/2" BSPT 164 

12 i 300 F738 400 x 402 300 418 474 1330 76 0502 190 237 1/2" BSPT 210 

350 330 N/A 520 1386 76 0502 N/A 260 1/2" BSPT 210 

400 378 N/A 584 1473 89 0502 N/A 292 1/2" BSPT 210 

13 i 450 F738 350 x 596 

v 

425 N/A 628 1786 89 0446 N/A 314 1/2" BSPT 182 

500 470 N/A 696 1882 114 0446 N/A 348 1/2" BSPT 182 

600 571 N/A 822 2070 114 0446 N/A 411 1/2" BSPT 182 

i 14 

i: 

450 F738 400 x 596 425 N/A 628 1785 89 0502 N/A 314 1/2" BSPT 224 

500 470 N/A 696 1882' 114 0502' N/A 348 . 1/2" BSPT 224 

600 571 N/A 822 2070 114 0502 N/A 411 1/2" BSPT 224 

15 450 F738 450 x 596 425 N/A 628 1816 89 0560 N/A 314 1/2" BSPT 292 

500 470 N/A 696 1913 114 0560 N/A 348 1/2" BSPT 292 

600 571 N/A 822 2101. 114 0560 N/A .411 1/2" BSPT; 292 

,. 16 450 F738 500 x 596 425 N/A 628 1821 89 0625 N/A 314 1/2" BSPT 362 

500 ' 470 N/A 696 1918 114 0625 N/A 348 1/2" BSPT 362 

Note: 
E = 

El = 

600 

F951 Wafer Style K = 
F952 Lugged Style K1 = 

571 N/A 

F951 Wafer Style 
F952 Lugged Style 

822 2106 114 0625 N/A 411 1/2" BSPT 362 

Port threads are BSPT as standard, however, are available in NPT. 
Dimensions are nominal only. 
These valve dimensions apply to conventional knifegate valves only. For polyurethane valves refer to seperate valve literature sheet. 
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VORTI. AN 
HIGH EFFICIENCY FILTRATION SYSTEM 

OPERATION AND MAINTENANCE MANUAL 

GOODNA VWVTP 
Goodna Australia 

Model AC3 -30 -SP (2 Micron Nominal) 
Serial No. INMR261 

December 2007 

85 Sergeant Street, P.O. Box 6141, Holyoke, MA 01041 -6141 USA' (413) 532-6089 Fax. (413) 5345893 
4020 Bois -Franc, St- Laurent, Quebec, CANADA H4S 1A7 * (514) 335 -2200 Fax (514) 335 -2295 

wwv.vortisand.com 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 160 of 667



 

General Information 

Installation Check -List 
Vessel(s) Installation 

VORTISAND Start -Up 
Control Panel Utilization 
Operator Interface unit 
Start-Up Form 

Sand Media Level 
Cleaning procedure 
Maintenance Program 
Daily inspection form 

System Components 
(Cut Sheets) 

Drawings of system 
Electrical Schematic 
Valve and Stager Position 

Trouble Shooting 
Recommended Spare Parts 

Warranty 
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Sonitec Inc. 

GENERAL AND SPECIFICATION INFORMATION 

Variable Flow System 

A. UNIQUE FEATURE 

A centrifugal force is created when water enters the vessel structure during the 

filter cycle. This force thrusts the contaminants to collect against the perimeter 

of the vessel which prolongs the filter cycle, and shortens the backwash cycle. 

System is designed for rapid changes in water flow with no disruption of the 

removal of the suspended solids. 

Water pressure necessary during backwash cycles: 

no less than 30 psig 
maximum 100 psig 

Valve functional control prevents water drainage of system. if control pressure 

failure occurs. 

System operations are fully automatic to control the filtration, backwash and 

rinse cycles without the need of operating personnel, except for the periodic 

cleaning of the pump protection strainer if pump is equipped with strainer. 

Vortisand General Information 
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Sonitec Inc. 

B. GENERAL INFORMATION 

1. System must be connected to a pressurized incoming water source to provide 
filtrate to service. 

Suspended contaminant removal down to nominal 2 micron range.. 

2. Water to be filtered must be free of oil, grease, clay, and any other substance 
that can become attached to and bind the sand portion of the media. 

Filterable suspended solids not to exceed 30 ppm 

3. Maximum working pressure of system: 100 psig 

4. Maximum water temperature of system: 105° Fahrenheit 

5. Filter operations: If your system has more than 1 vessel, then 1 vessel at a 
time goes off line when it needs backwashing. This vessel will then enter the 
backwash cycle while the remaining vessels keep filtrating. The system is 

always in service. 

6. CAUTION -. DO NOT . OPERATE FILTER IF THERE IS 
BIOLOGICAL ACTIVITY AND /OR AIR WITHIN THE PROCESS 
LINE. 

During the filtering cycle time period, the contaminant build -up will force the 
filter system into a backwash cycle. 

If the system has not stored enough contaminants to activate the pressure 
sensoring switch within 24 hours, the system's time clock will force the 
system to backwash to prevent coliform background growth. 

7. In case of agressive chemical treatment of the process line to be filtered, it is 

very important to put the Vortisand off line. Failure to do so may lead to 
fouling of media and media migration. 

Ex: Citric acid treatment, ferro -quest (Betz Dearborn).treatment. 

Vortisand General Information 
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&miterhs. 

COMPANY : 

INSTALLATION CHECK -LIST 

SERIAL # : REVIEWED BY: 

AGENT: DATE: 

The following list must be checked and returned to Sonitec 
by client and /or installing mechanical contractor 

8 Volt phase hertz : Electrical connection to control panel. Electrical connection to pump from control 
panel. (Dwg ) 

e Polypro or alternate material tube (green If poly), connected to bottom center of multi port stager mechanism 
(brass orpvc) under control panel. This is a vent tube when using air or water to actuate diaphragm valves only. 
If water is used for power source, then it should be vented to a drain or filter waste line. (Dwg IC01) 

e Manual inlet isolation valve just upstream filter pump. Filter pump must see at least 10 psig when connected to 
a pressurized piping. (Typical side stream Installations) 

8 Manual outlet isolation valve just downstream the filter (Typical side stream installations) 

0 Stager fed by air or water (check one). When Aquamatic or equal diaphragm valves are used you must 
install an air line check valve when using air for pressure source. This does not pertain to electric or pneumatic 
operated ball or butterfly valves. (Dwg IC01) 

8 Color coded poly tubing matches color code to diaphragm valves. Alternate material tubing may be used on 
some models and will be numerically marked accordingly. (Dwg IC01) 

e City water for backwash 1.0" for 12" filter, 1.5" for 16" to 30" filters and 2.0" for 36" filters (Dwg 1C01) 

e Air pressure to stager mechanism (Dwg !COI)" must be 10 psig greater than the maximum combined filter 
operating pressure. This is system pressure plus filter pump pressure. (Dwg IC01) If system is supplied with 
optional butterfly or ball valve with pneumatic actuator the air pressure must be between 80 and 100 psig .° 

0 Water pressure to stager mechanism can be taken from the filter pump discharge and is typically connected on 
the front side of the #1 face piping diaphragm valve (inlet valve). City water can be used as an alternate if max. 
filter inlet pressure is 10 psig lower. We have included a 5 micron cartridge filter to be installed between the 
connection source and the stager pressure source connection (located on the side of the stager). (Dwg IC01) 

e Backflow preventer in city water line upstream the filter. You must consider the pressure drop across the BFP 
for proper operation. Install an isolation valve also. 

8 Pump overload set at AMP. Refer to pump motor nameplate. 

B Pump rotation checked. 

t3 Check valve must be installed in the filtrate (return) piping when connected to pressurized system piping. (Typica 
side stream installations) 

9 Connections to process conform to Sonitec's recommendations (refer to operation manual for details or contact 
Sonitec factory for verification). 

COMMENTS : 

Nov 2007 - Rev 04 

Page 1 of 4 
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Sonnet- 

INSTALLATION OF YOUR VORTISAND 
SIDE- STREAM OR PROCESS LOOP FILTER 

The following describes all necessary instruction regarding the installation of your Vortisand water 
filtration system. 

In order to obtain the maximum efficiency of your unit, please read carefully the following pages. If 

your application is not mentioned in this document, please call the technical department at Sonitec 
Inc. as soon as possible so we may analyse your case and avoid any problems at start-up. 

WARNING III 

The filter system Is to be stationed. as close as possible to the source of water to be filtered. If 
piping extends beyond fifteen feet (157, add one half inch (112'7 to pipe diameter every fifteen feet 
(15') thereafter. 

Pump suction piping: Numerous technical publications, as well as the Hydraulic Institute itself, state that 
a minimum of five pipe diameters of straight run of pipe should be provided before the pump suction 
flange to allow for a smooth, unimpeded flow to the Impeller. We recommend to following this rule 
including the use of an 'eccentric reducer at the pump inlet with the flat side on top. 

1. COOLING TOWER INSTALLATION 

A. RECIRCULATING LOOP INSTALLATION ( Ref. TYPICAL SIDE STREAM INSTALLATION) 

When the Vortisand filter is installed on the recirculation loop, it is very important to check the 
following points: 

The distance between the supply connection and the return connection has to be at a 

minimum of 6 feet. Be sure to install the supply one upstream from the return one. We do not 
recommend installing the supply connection on the top (12 o'clock) on a horizontal header. In 

case there is air in the main loop it would be more likely to be drawn to the. Vortisand filter. 
Install the supply connection either on the side or below the header (at 3, 6 or 9 o'clock). The 
return connection can be installed at any position. 

The location of these connections may influence the system operation. The best thing to do is 
to locate them where the pressure is the lowest but over 10 psig. Usually, this location should 
be after the condenser. If you install these connections right after the pump, the pressure will 
be higher, and at the limit, can cause malfunctioning of the diaphragm valves installed on the 
Vortisand system.. To allow these valves to operate properly, the available pressure for their 
operation must be at all times 5 psig over the pressure, right after the Vortisand pump. Be 
aware that this former pressure can reach 20 psig over the one in the recirculation loop. 
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fi SnIliteit - 
In order to isolate the Vortisand filter; install manual valves, either ball valves or butterfly 
valves, at the filter inlet and outlet. 

If you use your Vortisand filtration system for more than one loop i.e. a chilled or hot water, 
manual valves should be installed to isolate each loop in order to avoid contamination. These 
isolating valves used to swap loop must be installed very close to the filtration system to 
avoid residual water in the piping to cause cross contamination. Refer to manual or contact 
Sonitec factory for proper sanitizing procedure. 

If your Vortisand is installed on the hot water line, we. recommend that the filter be connected 
at the lowest temperature point on the loop. All rules regarding the pressures, as described 
above, must be respected. 

Avoid connecting on a loop where the pressure is under 5 psig. This can cause cavitation. 

Install a check valve downstream from the .filter if the filtrate is sent to a pressurised 
environment: 

Backflow preventer must be installed on city water line, upstream from the Vortisand filter, if 
there is any potential danger for city water to be contaminated. 

For systems that are not installed side -stream to a loop, the installation must provide a flow 
regulation according to the system rating. Automatic flow controllers can be used. Please 
contact Sonitec to evaluate the best way to achieve the flow regulation. 

B. BASIN INSTALLATION (Ref. drawings # M6 & M7) 

On a basin installation, it is important to determine at what level the pump will be installed 
compared to the minimum water level that can be reached into the basin. 

If the pump is going to be installed above the minimum water level of the basin, please refer 
to lift suction drawing M6. At start-up time, the system will be manually primed from the 
priming tee on the suction side. The system will then keep its prime. Please contact Sonitec 
to give the lift required in order to size the appropriate pump. Otherwise, if the pump is going 
to be installed under the minimum water level of the basin, please refer to flooded suction 
drawing M7. 

In either case, install a manual isolation valve on the system inlet and outlet. The suction 
connection or the suction spout must be installed at the lowest possible point into basin. The 
return must be installed at least 1 foot below the minimum water level into the basin. 

C. IN LINE PROCESS INSTALLATION FOR VARIABLE AND CONTINUOUS FLOW FILTERS 
(A AND AC SERIES). ( Ref. drawing # M8) 

The variable flow filter is designed for rapid changes in water flow without disruption of 
removing suspended solids down to the nominal filter micron rating. 

System must be connected inline to incoming water source to provide filtered water to 
service. Operation Is fully automatic to control filtration, backwash and rinse cycles (rinse is 
an option) without the need of operating personnel. 
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Sri &miter- 
Install a by -pass loop with a restriction valve for the purpose of bypassing the system, if 

necessary. 

Install isolation valves before and after the filtering system. Install an isolation valve on the 

clean water source piping if clean water source is used. 
If valves on manifold are being operated pneumatically, air line pressure must be 10 psig 

greater than system's maximum working pressure. Air pressure must not exceed 125 psig, 

Install a pressure- reducing valve if necessary. If clean water source pressure is used and less 

than system's maximum working pressure, then the system's valve control pressure must be 

switched to the system pump discharge pressure. A cartridge filter must be utilized between 

pressure pick -up and stager controller located at the bottom part of the control panel. 

If the system manifold is constructed of PVC user must provide protection against any 

possible exposure of the filtering system to water hammering, incoming water pressure 

greater than 100 psig, and water temperatures greater than 105° F. 

Pump must be protected against particles larger than 1/4" in diameter. 

Filter can be installed before a pressure booster pump provided incoming water pressure 

does not go below five (5) psig, or after pressure booster pump within specified maximum 

pressure. The loop flow rate must be controlled to remain within the rating of the filtering 

system. The pump supplied along with the filtering system is sized to allow the Vortex effect 

in the filter and the recirculation only. The client must add a booster pump or necessary 

pressure to allow the water to flow to destination point. 

If waste line to sewer piping extends beyond 15', add 1/2° to diameter of piping every 15' 

thereafter. 

Systems using Domestic Potable water supply as clean water source for backwash must 

comply with state and local codes. 

The attached drawing #M8 represents the most common application. Contact Sonitec factory 

to verify your application. 
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VORTISAND 

TYPICAL SIDE STREAM INSTALLATIONS 
STANDARD SIDE STREAM (ALTERNATE) 

CONDENSER AND CHILLED WATER LOOPS 

rseeltes- 

Alternate Water Loop - Filter can be used on both open and 
closed loop systems. Primary filtration on cooling rower loop and 
secondary (alternate) filtration on closed loop when required. 

NOITrsANO 
III mime 

SIDE STREAM - COOLING TOWER WATER 
ACROSS THE EXCHANGER 

tri-Se+ltet' 

leAaoss the Exchanger - Filter is connected across the heat 
exchanger. This installation uses a portion of the cooling water and 

, slightly reduces the cooling capacity (5%). A filter pump is 
required when differential pressure across the exchanger is < 25 
psig. A flow controller must be installed. Not recommended due to 

Ion ofcooling tapacigt r 

SIDE STREAM - COOLING TOWER WATER 
BASIN TO BASIN 

tirifeultet- 

Basin to Basin - Sump water intake and return. Our high 
efficiency design reduces the need for sweeper piping in 
tower sumps. 

YONTRANO 
LIS micros 

SIDE STREAM - COOLING TOWER WATER 
ACROSS THE CIRCULATION PUMP 

reáerlltec- 

Across the Circulation Pump - Filtered water is returned to 
the sump or to pump suction. This installation usa a portion 
of the cooling water and returns to the sump or to the pump 
suction. The recirculation pump pressure must be > 25 psig, 
otherwise a filter pump is needed. A flow controller must be 
installed. Not recommendeddue to lost of tooling capacity. 
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Sonitec Inc. 

INSTALLATION INSTRUCTIONS 

System - Multiple Vessels 

PLEASE READ THESE INSTRUCTIONS THOROUGHLY BEFORE 
STARTING THE ASSEMBLY AND THE INSTALLATION PROCEDURE. 

Do not tip, roll, or lay vessel on its side, or vessel will have to be returned to the 
factory for media structure realignment. 

Only a part of the following instructions apply to system supplied skid 
mounted. 

A. LOCATION 

1. Selected site must have enough space for proper installation and future repair 
of the filtering system. 

2. Flooring support must be near level, and strong enough to support at least 
twice the weight of the filter system. 

3. Filter room ambient temperature cannot go below 32 °F. For PVC manifold 
filter systems, room ambient temperature cannot go any higher than 140° F. 

4. Filter system should be stationed close to the water source that is to be 
filtered. If piping between filter and water source extends beyond 15', add 
1/2" to pipe diameter every 15' thereafter. 

Exception - Variable flow filtration systems. Variable flow filter system's 
water source must be pressurized to move filtrate water to service. Filter 
system pump's purpose is to recirculate water through filter media. 

5. Water tower and full flow filter systems must have clean chlorinated water 
for backwashing the filter. Filtrate water, without foam, and domestic water 
can be used provided the water volume is greater than the backwash flow 
requirements. 
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Sonitec Ina 

B. SYSTEM ASSEMBLY 

Please refer to filter system's drawings for vessel, manifold, pump, and valve 
component connections and locations. 

Procedure A 

1. Place vessels at site location. Vessels are marked in alphabetical order. 

Vessel A is to be stationed on the left side as you face the front section of the 
vessels. 

2. Using the enclosed eye lifting bolt, secure it to the vessel weld nut on top of 
the vessel. Lift vessel high enough to remove the travel skid. Lower vessel 
to support flooring. 

Repeat this procedure on all remaining vessels. 

If Procedure A cannot be used, then use Procedure B. 

Procedure B 

1. Using equipment such as crowbars, lift one side of the vessel. Twist vessel 
off the travel skid. Then work it to the site location. 

Repeat Step 1 on all remaining vessels. 

2. Take the top section of the filter manifold and measure the distance between 
the flanges that will be connected to the vessel flanges. 

Align the row of vessels to these measurements. 

Check travel crates thoroughly for components before discarding the 
crates! 

3. Remove all tape covering on filter system's component openings. 

Multiple vessels - Vortisand Installation 
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 Sonitec Xrt 

Section B - System Assembly 

4. Filter system comes equipped with grey leveling bars. Each vessel has 2 

leveling bars. 

1 leveling bar will be stationed under the front side of the vessel. 
1 leveling bar will stationed under the back section of the vessel. 

Procedure 1 

Using the eye bolt lifting procedure, raise vessel high enough to place 
leveling bars. 

Repeat procedure on all remaining vessels. 

If Procedure 1 cannot be used, then use Procedure 2. 

Procedure 2 

1. Align the row of vessels to the top manifold flange measurements. 

2. Place a block of wood under the underside of the vessel's lower boss 
connection. Do not use the vessel flange to raise the vessel. 

3. Using a crowbar under the block of wood, raise the vessel's front -side section 
high enough to slide 1 leveling bar under the front -side of the vessel. 

Then, using 2 crowbars under the vessel's both- side -back sections, raise 
vessel's back section high enough to place 1 leveling bar. 

Check all leveling bars before installing them. The bar under -side legs 
must lay flat on floor support. Back off on leveling bar bolt adjustment 
if it protrudes past the bars under -side legs. 

4. Parallel vessels evenly to match top manifold flanges 
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Sonitec Inc. 

C. MANIFOLD TO VESSEL ASSEMBLY 

1. Measure distance between each vessel's lower flange and support flooring. 

Adjust each vessel to the measurement of the vessel that has the highest 
measurement by using the leveling bars. Adjust both leveling bars to 
maintain a parallel match. 

2. Place top manifold in front of the vessel's top flanges. 

Place gaskets between flanges which are matched. Install bolts, washers, and 
nuts. 

Do not tighten bolts on any of the manifold flanges until complete 
alignment and flange matching is made throughout the system. 

Leveling bars and a crowbar are to be used to match vessel's flanges to 
manifold flanges. 

3. Place gaskets between top manifold mid- section flanges, if any. Install 
required bolts, washers, and nuts. Do not tighten bolts at this time. 

4. Place lower manifold section in front of vessel's lower flanges. Re- adjust 
vessel position if needed to match vessel flanges to lower manifold section. 
Install required gaskets, bolts, washers, and nuts. 

5. Place gaskets. between lower manifold mid- section flanges, if any. Install 
required bolts, washers, andnuts. 
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 Soii tec Inc. 

D. SECURING MANIFOLD TO VESSELS 

1. Start at the center of each manifold, and place a level device on the manifold 
tee section which is. stationed in the front vessel flange. Level tee before 
tightening bolts. 

2. Repeat the leveling procedure on all remaining tees in connection to the 
vessels. 

3. Align the remaining flanges on the manifolds before tightening the bolts. 

4. Place the pipe and valve support stands, if any, under the marked locations on 
the manifold and valves. 

NOTE: Water tower systems with more than 2 vessels, the #1 and #2 valves 
are separated from the manifold during shipment. 

Color code: #1 valve: black 
#2 valve: blue 

See drawings for installation location. 

See valve bottom section area for arrow flow direction before installing the 
#1 and #2 valves. 
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Sonitec Inc. 

E. SYSTEM PUMP CONNECTION TO MANIFOLD 

Please refer to drawings for pump location. 

Instructions for a system with the pump location on top of the filter 
vessels. 

1. Set pump on vessel stand. Place rubber gaskets between pump and vessel 
stands, and align the holes. 

2. Place steel washer on the bolts, and push bolts up through the stand holes. 
Place another steel washer on the bolts, then place the tightening nuts. Leave 
these bolts loose at this time. 

3. Align pump pipe and manifold flanges before placing gasket between the 
flanges and securing the bolts, washers, and nuts. Do not over tighten bolts. 

4. Tighten down on bolts to secure pump to vessel stand. 

Instructions for a system with pump stationed on floor support. 

1. Align pump pipe and manifold flanges by adjusting the pump leveling stands. 
if necessary. 

2. Place gasket between these flanges before securing bolts, washers, and nuts. 

NOTES: On large driven coupled type pumps, the alignment between the pump 
and motor has to be performed on the installation site prior to start-up 
of the unit. 

See operation and maintenance manual for repair, replacement, re- 
adjustment, and alignment. 

MOST IMPORTANT! After all the flange and pump bolt connections have 
been secured, check each vessel for movement. If movement is noticed, adjust 
the leveling bar that will stop this movement.= 
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Sonitec Inc. 

F. SECURING CONTROL BOX AND VALVE TUBING CONNECTIONS 

1. Loosen screw bolts on pipe support clamps. Place control panel in position. 
Install machine bolts through panel support arm holes into clamp support hex 
nut, then tighten these bolts. 

Adjust panel box to level position. Re- tighten screw clamp bolts. 

For filter systems that have control panel stand separáte from system: 

Set panel in a position so that all the tubing from control panel stager can 
easily reach component connections. 

2. The white tubing from panel stager fitting, underside of panel box, connects 
to outlet side of enclosed cartridge housing. 

The white tubing from inlet side of the cartridge housing is to be connected 
to the highest pressure source to the filter system. 

Water tower and full flow systems that have a clean water source will have 
the tubing fitting connection before the system's #3 valve. 

Variable flow system's pick -up is always after the filter system pump: 

See attached tags on fitting connections. 

If clean water source pressure is known to be lower than the raw water 
pressure, simply reverse the fittings. Plug in piping after the filter pump 
and the fitting before the #3 valve. 

The backwash source must supply 30 psig minimum, 100 psig maximum 
when backwashing. 

If clean water and raw water pressure cycles are below each other, then a 

pressure source such as a compressed air supply with ratings no Iess than 10 
pounds pressure over the filters system's maximum working pressure is 
needed. 

3. Green tubing will be connected to the system's gauges and pressure switch. 

See attached tags on tubing and components for proper connections: 
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Sonitec Inc. 

Section F - Securing Control Box and Valve Tubing Connections 

4. Remaining colored tubing in connection to the stager, beneath control panel, 
will be matched to the marked valves. 

Color code: #1 valve: 
#2 valve: 
#3 valve: 
#4 valve: 

black tubing 
blue tubing 
orange tubing 
red tubing 

For a system with a #5 valve, the tubing color: yellow. 
For a system with a #6 valve, the tubing color: clear. 

Systems that have more than one of the same color tubing, tags attached to 
tubing will be marked with the number of valve and alphabetical letter of the 
vessel. Example: #1Á, #1B, #1C, etc. 
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 Sonitec Inc. 

G. PIPING BY CUSTOMER 

1. Customer piping connections to the filter system will be in accordance to the 
following color codes: 

a) black 
b) blue 
c) red 
d) orange 
e) yellow 

raw water inlet to filter pump 
filtrate water to service 
waste water to sewer /drain 
clean water source inlet connection 
rinse effluent 

Please refer to drawings for pipe size connections. 

WARNING 

If there is any potential danger for city water to be contaminated from 
the filtered process water, a backflow preventer must be installed on 
the city water line, upstream the Vortisand filter. 

2. Install manual isolation valves before and after filter system, including the 
clean water source. Do not install an isolation valve on system's waste line 
piping. The system comes equipped with an isolation valve. 

3. User must provide protection for the filter system to prevent water 
hammering, and pressures greater than the specified system rating. 

4. Filter pump system must be protected from particles larger than 1/4" size. 

5. Filter can be installed before a booster pump provided incoming pressures 
are not below 10 pounds pressure, or after booster pumps with pressure 
within filter system's maximum specified ranges. 

Exception - Water tower fiberglass vessel filter system is basin connected 
only, and not subjected to inlet pressures greater than 8 psig. 

6. In case the waste piping extends beyond 15' from filter system, increase 
waste piping diameter 1/2" every 15' thereafter. If it necessary to lift 
backwash waste to a height of more than 8', then it is necessary to equip 
waste line piping with an auxiliary pump. This situation must be known in 
advance in order for Sonitec Inc. to tie in the proper controls for automatic 
operation of the auxiliary pump. 
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Sonitec Inc. 

7. For water tower and full flow systems that push filtrate to service, the piping 
should be sized to prevent restriction of this water. 

8. Potable water source (domestic) is recommended for filter system's clean 
water source. 

9: Pump suction piping: Numerous technical publications, as well as the 
Hydraulic Institute itself, state that a minimum of five pipe diameters of 
straight run of pipe should be provided before the pump suction flange to 
allow for a smooth, unimpeded flow to the impeller. We recommend to 
following this rule including the use of an eccentric reducer at the pump inlet 
with the flat side on top. 

Plumbing must comply with state and local codes! 
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Sonitéc Inc. 

H. ELECTRICAL SERVICE BY CUSTOMER 

1 Control panel's electrical polarity must be consistent with wiring diagram. 

2.. To pump motor: single or three phase, 60 cycle, according to customer 
requirements. 

3. Motor start/stop switch, heater,.and re -set button. 

Electrical service must comply with state and local codes! 

NOTE: Filter pump must be primed with water! 
Check drawings . for priming location before checking pump 
rotation. Pump rotation must correspond with arrow on pump 
housing. 

WARNING 

On system supplied with pump starter(s), the 2- position selector 
switch must be kept on the on position during normal operation. 
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Sonitec Inc. 

START =UP INSTRUCTIONS 

Filter systems that are shipped during the winter months must be allowed 36 hours 
to thaw before start-up. 

Please read these instructions and review the drawings thoroughly before beginning 
this procedure. 

IMPORTANT: 

A form is included at the end of this section and is to be completed by the customer 
at time of system start-up. Please return 'this form as soon as possible by mail or 
by fax to our office. 

NOTE: If the Vortisand filtration system does not have a pump, the process 
water pressure will be used instead. 

A. START -UP 

The first step is to fill up the Vortisand filter vessels. 

Al. MEDIA SETTING 

1. Close manual waste valve, then turn its handle three -quarters of one turn to 
open position. 

2. Open control panel door, flip up bat handle switch. Close panel door. 

3. Open clean water source valve. Open air supply isolation valve, if any. Open 
system's inlet and outlet isolation valves. 

4. Press in and hold force backwash button which is located on control panel 
door, for a period of 15 seconds. The system will automatically be put 
through the filter cycle changes. When backwash light goes out, the system 
has completed the filter media setting. If your control panel is supplied 
with a backwash booster pump turn on its selector switch. 

Vortisand Start-up 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 185 of 667



Sonitec Inc. 

5. Open manual waste valve to full open position for filter operation. 

6. Repeat Step #4 to allow the media to be completely cleaned, and to evacuate 
any residual air. 

NOTE: If water leakage is sighted during the time of the media setting, and 
cannot be stopped, do not overtighten the connection. The media setting procedure 
is to be stopped. Close all isolation valves and flip down bat handle. Leaks that 
could not be stopped, such as union and valve pipe connections, must be taken apart 
and "O" seals and gaskets reset. 

The second step is to fill up the suction line upstream from the Vortisand. Bigger 
filters come with a manual drain valve that allows a garden hose to be connected for 
system drain purpose. Smaller filters do not have this feature and require a slightly 
different procedure to fill up this suction line. 

Bl. SYSTEM WITHOUT DRAIN VALVE 

1. Open isolation valve upstream from the filter to allow the raw water to feed 
the pump. 

2. Remove the pump drain plug to allow the air trapped in the suction line to 
evacuate to the atmosphere. 

3. When the air seems to be all removed, reinstall the drain plug on the pump. 

4. Go to step #9 on B2 

Vortisand Start -np 
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B2. SYSTEM WITH DRAIN VALVE ON UPPER MANIFOLD 

1. Close isolation valves before and after the filter system. 

2. Turn on electrical source to control panel. 

3. Open control panel. On the mid -lower left hand side is a bat handle toggle 
switch. Flip up bat handle. Backwash indicator light is on the control panel 
door. If it is on, wait until it goes 'off before continuing. 

Caution: Filter pump must be primed with water before starting. 
Check drawings for priming locations. 

4. Open isolation valves on a system that has a clean water source. Open 
isolation valve on a system that is using air to operate the filter system valve 
sequence. 

5. Open inlet isolation valve on system. 

6. Open drain valve on upper manifold. 

Caution: Pump rotation must correspond with directional arrow on the 
pump housing. When checking the pump rotation (by starting the 
pump), be prepared to stop the pump immediately to prevent damage to 
the pump. 

7. Start filter pump. Run pump until the stream flowing out from the drain 
valve is free of air. 

8. Stop the pump. . 

9. Shut off the drain valves. 

10. The Vortisand filtration system is now ready to run online. Open outlet 
isolation valve. Run the pump for 2 minutes. Stop the pump. If some air have 
remained in the piping upstream the filter it has been pushed in the filter. 
Depress the backwash button to trigger an additional backwash to allow the 
air to be evacuated out of the filter. 
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Note: It is important to make sure that the backwash stream is free of air 
prior to put the filter on line permanently. Proceed with short pump run 
until no air is observed for the entire duration of the backwash cycle. In case 
of any doubt with air presence step 10 must be repeated. 

Variable flow systems (does not apply to AWT systems) feature a filtered 
water recirculation from the filter outlet to the filter pump inlet. This allow 
for water polishing for the portion of the flow rate that is not sent to the 
process. Prior to send any water to the process the manual valve located on 
the recirculation must be adjusted to obtain the normal clean pressure drop 
through the filter (refer to chart at section D. It is prefereble to do the 
adjustment from an almost closed valve and slowly open it until the 
requested differential pressure is reached. 
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C. REQUIRED FLOW RATE FOR BACKWASH 

I. The backwash flow rate is automatically regulated by a flow controller at the 
following flow rates according to the vessel size: 

60" diameter vessel: 200 gpm flowrate 

36" diameter vessel: 70 gpm flowrate 

30" diameter vessel: 50 gpm flowrate 

24" diameter vessel: 40 gpm flowrate 

20" diameter vessel: 35 gpm flowrate 

16" diameter vessel: 22 gpm flowrate 

12" diameter vessel: 12 gpm flowrate 

2. The backwash source must supply 30 psig minimum, 100 psig maximum 
when backwashing. 
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D. SETTING SYSTEM PRESSURE SENSOR SWITCH 

1. Pressure switch is located outside control panel box and is a differential type. 

The switch has already been set at the factory and should not require 
adjustment at the site. . 

When the differential pressure at the inlet and outlet of the filter reaches the 
pre -set psid, the system will automatically enter a backwash cycle. 

2. If the pressure switch needs to be recalibrated, find the adjusting screw 
located in the hole of the switch housing and proceed as follows: 

To increase differential pressure setting, turn screw clockwise. 

To decrease differential pressure setting, turn.the screw counter -clockwise. 

A one -half turn equals 3.5 psid. 1/2 turn = 3.5 psid 

VESSEL SIZE SWITCH 
SET POINT 

NORMAL FILTER 
CLEAN PRESSURE 

DROP (approx) 

60 " diameter vessel 15 psid 10 psid 

36 " diameter vessel 15 psid 10 psid 

30" diameter vessel 15 psid 10 psid 

24" diameter vessel 14 psid 9 psid 

20" diameter vessel 9 psid 4 psid 

16" diameter vessel 9 psid 4 psid 

12" diameter vessel 9 psid 4 psid 
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E. PORTABLE SYSTEMS (not applicable with electric actuated valves) 

The controls may be fed by two different sources. It can be from either the pump 
outlet or the city water. 

The portable unit features the required valve system to allow you to choose from 
these two different sources. 

Your choice will be the highest one between these two sources. It will vary upon 
the pressure available into the system you are filtrating. 

WARNING 

Vortisand filtration system that is used to filtrate different loops must be 
backwashed before swapping to another loop. In addition, we strongly 
recommend to clean the media before swapping loops in order to prevent 
contamination from one loop to the other loop. See "Media Cleaning" 
instructions. 
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F. CONTROL PANEL SPECIAL FEATURES 

Your Vortisand filter features three different ways to trigger the backwash cycle. 

Differential pressure switch 
Timer 
Manual override 

The Vortisand controls have been designed in order to optimize the backwash 
cycle. The backwash cycle based on the timer resets from a backwash triggered 
either by a differential pressure switch or manual override. This means, that the 
backwash from the timer will happen only when the period chosen has elapsed. 
The time starts from the last backwash cycle. 

A selector switch located on the control panel door allows to choose the low 
period between 24 hours, or 120 hours. For open loop, we recommend to select 
the 24 hours. For closed loop, 120 hours is adequate. 

The Vortisand control panel also features an alarm for the filtration and 
backwash pump (if applicable) and stager operation. The contactor and stager 
are monitored through the PLC and if the signal is not received the system 
operation is stopped and the alarm light turns on indicating the malfunction. 
When the malfunction is settled, depress the backwash button to resume the filter 
operation. 

For systems supplied with a sand trap downstream the filtered water outlet the 
control panel will trigger an alarm whenever the differential pressure through the 
sand trap reaches 10 psid. 

For systems supplied with a dosing pump refer to section G. "INJECTION 
PUMP OPERATION AND INSTALLATION ". 
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G. INJECTION PUMP OPERATION AND INSTALLATION (OPTIONAL) 

Refer to the following instructions if your Vortisand© unit is supplied with a 
chemical injection pump. 

The purpose of the chemical injection pump is to prevent contamination and to clean 
the filter media from accumulated contaminants. In order to obtain good results it is 
crucial to evaluate the type of contaminant present in the filter to determine the 
appropriate chemical to use and also the procedure that will lead to an efficient 
media cleaning. We suggest to work along with your chemical specialist and Sonitec 
inc. to establish the right operation parameters. 

We have listed some common example of contaminants and the type of chemical 
that can be used for cleaning: 

1- Iron - Citric acid 
2- Organic and bio slime - Caustic, Chlorine, Bromine, Hydrogen Peroxide 
3- Oil - Dispersant 

Two scenarios of operation are available when using the injection pump. 

Scenario #1: Contamination prevention 

The goal of this scenario is to inject chemical during a portion of the backwash cycle 
to prevent contaminant accumulation. The configuration goes as following: 
You can configure the frequency of the injection in the configuration menu via the 
screen "INJECTION EVERY [X] BACKWASH ". 
The Vortisand© unit will trigger the injection pump at the start of the [X]th 
backwash that is entered in the configuration menu of the interface operator unit. 
The injection pump will work during the first 50% of the backwash time (default). 
The percentage can be adjusted via the screen "INJECTION DURING [Vol OF 
BACKWASH 
If 0 is entered as injection frequency, the injection will never be initiated during the 
backwash cycle. 

Scenario #2: Contamination cleaning 

This scenario will enable a longer contact time between the chemical and the 
contaminants in order in optimize the cleaning. This cycle can be automated as 
scenario #1 or manually triggered. The configuration goes as following: 
You can configure the frequency of the cleaning in the configuration menu via the 
screen "CLEANING EVERY [X]th BACKWASH ". This cycle begins doing a first 
backwash of [X] minutes per vessel (depending of backwash duration time entered 
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in the configuration meñu) in order to evacuate the most particles from the media. In 
the second step another backwash cycle is performed with the metering pump 
injecting chemical throughout this additional backwash cycle. The duration of this 
injection cycle is configured using the screen 'INJECTION TIME FOR 
CLEANING [X] minutes. The third step allows soaking of the chemical solution. 
The duration of the soaking is configured using the screen "SOAKING TIME [X] 
minutes. The last step is a complete backwash cycle to flush out the diluted 
contaminant and residual chemical. The duration corresponds to the normal 
backwash duration. 

The above special scenarios are being performed differently depending on the 
Vortisand Filter model. A "AWT" series filter will be completely isolated during 
these backwash a cleaning cycles. For a "A ". and "AC" series filter with two 
vessels and more , only one vessel is kept out of service during the cleaning cycle 
while the others are still in service. 

The control panel enclosure is supplied with a 120 VAC female connector to connect 
the injection pump.. Do not connect any other device to this connector. The level 
switch cable must be connected to the injection pump board. In case of low level the 
pump will stop pumping and the red light on the injection pump board will blink. 

The pump stroke and frequency adjustment must be determined in function of the 
application. It is preferred to obtain the setting at high frequency and corresponding 
stroke. 

The Vortisand is supplied with a connection dedicated for the chemical injection 
located on the clean water inlet for backwash. Refer to the general arrangement 
drawing for proper location of the connection to be performed prior to start up the 
unit. 

Refer to injection pump manual for its operation details. 
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VORTISAND(R) FILTRATION SYSTEM 

Control panel utilization 

Operator Manual 

INTRODUCTION 

Your Vortisand(R) filtration system is equipped with an automatic backwash & 
alarm detection control panel. The control panel ensures that the system is 
backwashed whenever it is needed. It also monitors pumps and control 
subsystems to make sure everything is fully operational. 

OUTSIDE CONTROL PANEL 

The control panel contains all the parts needed to control the Vortisand(R) 
operation. Those parts must be kept dry and clean to reduce troubles and fire 
hazards. For control panels installed outside, we strongly recommend the 
addition of a shelter to protect the control panel from bad weather. 

PANEL DOOR 

The panel door gives the operator control over the operation of the Vortisand(R). 
If your system is equipped with one (1) or more pumps, the control panel will 
display the corresponding number of illuminated selector switches for these 
pumps. The selector switches put the pump into OFF or AUTO mode. The lamp 
near the selector switch will light up if this pump is ON. 

The panel door is equipped with an ALARM lamp that will light if an unusual 
condition occurs. It is also equipped with an illuminated backwash push button. 
The lamp inside the button will light if the Vortisand(R) system is in backwash 
mode (or rinse mode, if equipped). Note: This feature is not applicable if your 
panel is equipped with an Operator Interface Unit - Cimrex 5. 

The panel door must be kept closed tight during operation to prevent touching 
the electrical components. 

ELECTRICAL HAZARD 

WARNING! The panel door must only be opened during maintenance. It is 
necessary to turn the disconnect switch to the OFF position before opening the 
panel door. 

Control Panel Utilization 
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UNDERNEATH AND AROUND THE CONTROL PANEL 

Below the control panel is installed the bottom part of the stager. The stager 
contains hole for connecting the valves control tubing. It also has an extended 
fitting where the control pressure can be provided. The valve sequence is 
specific to each system. The stager has been selected to provide the exact 
sequence for your system. There is a schematic of the stager sequence inside 
the control panel. (The above does not apply if valves are supplied with electric 
actuator) 

The differential pressure switch, located on one side of the control panel, initiates 
a backwash when the pressure between the raw water input and the filtered 
water output of the Vortisand(R) reaches a predefined threshold. If the filter is 
supplied with a sand trap there is a second differential pressure switch located on 
the other side of the enclosure or it may be located close to the sand trap. The 
purpose of this second DPS is to trigger an alarm whenever the differential 
pressure reaches a critical value. 

WARNING 

WARNING! This threshold has been carefully adjusted at the factory using 
calibrated instrumentation. Adjusting the threshold manually can cause 
malfunction of your Vortisand(R) system. 

INSIDE THE CONTROL PANEL 

Inside the panel, the operator will find the electrical schematic of the control 
panel and the stager sequence. 

If your system is equipped with a pump, the panel will contain a disconnect 
switch and a motor starter. 

DISCONNECT 

The disconnect switch is located in the upper right corner of the panel. This 
disponnect contains 3 fuses. If a fuse blows, the operator must inspect the 
control panel and the pump (if equipped) to determine what caused this fuse to 
blow. 

STARTER 

The motor starter is located in the middle right of the panel. It is made of two 
parts: a contactor and a thermal or electronic overload. The starter has been 
selected to match the pump motor rating. The overload shall be adjusted to 
match the Safety Factor Amp (SFA) on the motor. Adjusting the overload too low 
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will trigger false alarms, adjusting it too high won't protect your pump and may 
cause permanent damage to the motor. 

TRANSFORMER 

The transformer is used to convert the line voltage to 120V, which is used to 
supply all the control equipment. If your system as been ordered to use line 
voltage of 120V, then your panel.won't have a transformer. 

PLC 

The PLC is the core of the control panel. It's a microcomputer containing all the 
sequences needed to bring the, system into filtration, backwash and alarm if one 
ever occurs. 

TERMINAL STRIP 

The terminal strip is used for interconnections. On the terminal strip, the client 
may wire it's Building Automation System (BAS) for alarm detection and one 
additional feature. This feature will be written on a sticker on the PLC if 
configured. 

STAGER MOTOR 

The stager motor is located at the very bottom of the panel. The motor rotates 
according to the PLC sequence of operation. The operator should not rotate the 
motor manually or an alarm will occur. (The above does not apply if valves are 
supplied with electric actuator) 

TOGGLE SWITCH AND FUSE 

The toggle switch is used to turn off control operation during maintenance. 
Otherwise it must be kept ON at all time. The fuse protects the transformer and 
the PLC's onboard relays. If the fuse needs replacement, the disconnect and the 
toggle switch must be turned off. . 

START -UP 

Once wired properly by a qualified electrician, the control panel may be turned 
ON for operation. Make sure that the toggle switch inside the panel is ON before 
closing the door. The pump selector switch should be turned OFF prior to turning 
the disconnect handle to ON. 
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OPERATION 
Pump selector switch 

This switch controls the pump operation. If this switch is placed to OFF, the pump 
will never turn on. If placed to AUTO, the pump will start approximately. 5 
seconds after receiving the signal. The pump will stop if an alarm occurs. If your 
system is configured for continuous flow, the pump will not stop during 
backwash. If your system is configured with a rinse, the pump will start for the 
rinse sequence of each vessel. 

BACKWASH PUSHBUTTON 

Note. This feature is not applicable if your panel is equipped with an Operator 
Interface Unit - Cimrex 5. Refer to Cimrex 5 section. 

The backwash pushbutton serves to 4 purposes which occurs sequentially when 
holding down the push button. 

1. It tests lamps of pump 1, alarm and backwash; 

2. It allows to displays alarms if any in conjunction with the lamps; 

3. It resets any alarms; 

4. It initiates a manual backwash or aborts the current sequence (example: skips 
the current vessel backwash and make the PLC proceed to the next step.) 

Example 

1. The backwash lamp will light if a backwash /rinse is in operation and if the 
button is not pushed down. 

2. If the operator needs to check if all lamps are OK, he must hold down the 
backwash pushbutton until all three lamps blink. If one or more of them don't 
light, then they may need replacement. 

3. If the operator needs to inquire what kind of alarm is going on, he must hold 
down until the alarm lamp lights. If the pump lamp lights also, then there's a 
problem with the pump motor or the starter. If the backwash lamp lights 
instead, then there's a problem with the stager. 

4. If the operator waits for the alarm light to turn off, then the alarm will be 
cleared. 

5. If the operator waits for the backwash lamp to turn on, then a backwash will 
be initiated. If the system is already backwashing, then the PLC will rotate the 
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stager to the next sequence (next vessel, rinse or filtration depending of the 
system). 

TIME BASE SELECTOR 

Note. This feature is not applicable if your panel is equipped with an Operator 
Interface Unit - Cimrex 5. Refer to Cimrex 5 section. 

A backwash can be triggered by three way: manually, automatically by pressure 
switch or automatically by a countdown timer. This timer is reset at the end of 
each backwash. The time base selector selects either a countdown of 24 hours 
for open loop configuration or a countdown of 168 hours (7 days) for closed loop 
configuration. The selector must be set to the proper position for maximum 
efficiency of the filter media and for maximum water savings. In case of doubt; 
leave the selector in the "open loop" position to prevent bacteria growth inside 
the filtration media. 

STORAGE / OFFLINE OPERATION 

When the filter is not in operation, the disconnect should be left in the ON 
position along with the inside toggle switch. A backwash is recommended before 
bringing the filter offline. The pump can be turned off and the time base selector 
must be placed to the "open loop" position. This means that the filter will 
backwash at least once a day to prevent any bacteria development in the media. 
If clean water is not available for backwashing during the storage, then the filter 
must be.drained after backwash. 
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VORTISAND(R) FILTRATION SYSTEM 

Operator Interface Unit - Cimrex 5 

Operator Manual 

Service menu: 

The interface displays messages regarding the current mode: Stop, Backwash, 
Alarm, Stager in transit, etc. 

The screen backlight is on at all time, except when an alarm occurs. At this time, 
the backlight will blink one time per second. 

READY - The system is ready to start.the filtration. If the Vortisand was supplied 
with a pump, the pump will be stopped when this message is displayed. If no 
pump was supplied, the valves are positioned correctly for filtration and the 
external pump may be activated. 

FILTRATION - The system is currently filtrating and the pump is running. 

BW COUNT - Shows the number of successful backwashes up to. now. 

STAGER IN TRANSIT - If the system has a stager, this message indicates that 
the stager is rotating. 

VALVES IN TRANSIT - On system that do not have a stager, this message 
indicates that the valves are opening or closing. 

BACKWASEING - The system is currently backwashing a vessel. 

RINSING - The system is currently rinsing a vessel. 

TIME REM - The time remaining for the current activity is shown in seconds. 

CLEANING - The system is currently recirculating (system with 1 tank only). 

SOAKING - The system is currently soaking after a recirculation (system with 1 

tank only). 

ALARM STAGER FAULT - The PLC has detected a failure on the stager. 
Investigate for proper stager operation (motor, microswitches). The stager alarm 
cannot be reset when the stager is still powered by the PLC. Press F4 to reset 
the alarm. 

rev 2 . . Operator Interface Unit 
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ALARM PUMP FAULT - The motor starter did not engage when required. Reset 
the overload inside the panel. Check the pump SFA on the nameplate and 
compare it with the overload setting. Check also for a different setup in the piping 
that could create too much flow through the pump. Press F4 to reset the alarm. 
ALARM SAND TRAP - (If applicable) The differential pressure through the sand 
trap has reached a critical point. The sand trap must be cleaned. Press F4 to 
reset the alarm. If the alarm happens too often the debris in the sand trap must 
be identified and Sonitec must be contacted for evaluation. 

HI BACKWASH FREQ - This warning indicates that there is a high backwash 
frequency on the filter. The system will displày this warning if it needs to 
backwash twice within the time set in the configuration. For example, if the 
system backwashes twice within 12 hours, it will display the warning. This 
warning is normal during the first weeks of operation. If it occurs after the filter 
has been known to work properly, check for a source of contamination (work on 
piping) and also check the media quality. Refer to the appropriate section on 
media inspection. This warning is not displayed when a backwash is triggered 
manually. This warning does not prevent the system from working properly. 
Press F4 to reset the alarm. 

MAINTENANCE REQUIRED - This is a periodic reminder to do the maintenance 
on the system. The operator needs to perform the maintenance on the filter: 
checking valves, inspecting media, checking pump for leaks. Please refer to the 
maintenance section in this manual. To reset the message, the operator needs to 
go in the configuration menu to reset the reminder. This reminder does not 
prevent the system from working properly. 

MEDIA CLEANING REQUIRED - This is a periodic reminder to do the media 
cleaning on the system. Please refer to the media cleaning section in this 
manual. To reset the message, the operator needs to go in the configuration 
menu to reset the reminder. This reminder does not prevent the system from 
working properly. 

Keys: 

F1 - Access Password Menu 
F2 - Unused 
F3 - Unused 
F4 - Resets any alarm and triggers a manual backwash after 10 seconds. 

rev 2 

2006 
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Password menu 

This menu is used to control operator manipulation. It contains four fields where 
a password can be keyed in. The screen will switch automatically. when a 

successful password has been entered. The password is 5 6 2 5. 

F1 - Returns to the service menu 
F2 - Moves the cursor to the left or increase the current value 
F3 - Moves the cursor to the right or decrease the current value 
F4 - Switches from "field selection mode" to "number adjustment" mode. The 
number will be shown between brackets [ ] when it can be adjusted. 

Configuration menus 
In the configuration mode, the operator can adjust the Vortisand operation 
parameters. Note that the ' SP ' suffix means 'Setpoint 

BW DURATION - This determines the time that the backwash of one vessel must 
last. Default: 8 minutes for systems without a rinsing sequence, 5 minutes for 
systems with a rinse sequence. . 

RINSE DURATION - This determines the time that the rinsing of one vessel must 
last. Systems .without a rinse are not affected by this value. Default: 1 minute for 
systems with a rinsing sequence. 

PERIODIC BW SP - This parameter forces a periodic backwash when the 
system did not have a backwash within the time set in this setpoint. For example, 
the system will be forced into backwash every 24 hours if the contaminants 
inside the vessel were not dense enough to trigger the differential pressure 
switch. Default: 24 hours. 

MAINTENANCE - This displayed the current status of the maintenance reminder. 
The reminder can be reset by placing the cursor over the (RESET) field and by 
pressing F4. 

MAINTENANCE SP - This setpoint sets the periodic maintenance reminder. 
Default: 365 days. 

MEDIA CLEANING - This displayed the current status of the media cleaning 
reminder. The reminder can be reset by placing the cursor over the (RESET) 
field and by pressing F4. 

MEDIA CLEANING SP - This setpoint sets the periodic media cleaning 
reminder. Default: 7 days. 

BW FREQUENCY SP - This is used to determine when the HI BACKWASH FREQ 
message should be displayed. Reducing this value will permit the system to 
backwash more often without triggering the warning. Incrementing this value will 
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trigger the warning more often, thus providing a tighter monitoring control. For 

example, a warning set to 12 hours will trigger a warning when the system 
backwashes twice within 12 hours. It is impossible to adjust a backwash 
frequency limit higher than the periodic backwash setpoint. Default: 12 hours 

MEDIA CLEANING TIME (system with 1 tank only) - This determine the time for 
the recirculation. 

MEDIA CLEANING F4 TO START (system with 1 tank only) - This screen 

allows you to start a media cleaning 

Keys: 

F1 - Unused 
F2 - Increases the current value . 

F3 - Decreases the current value and switch to the next menu 
F4 - Switches from "field selection mode" to "number adjustment" mode. The 
number will be shown between brackets [ ] when it can be adjusted. This key will 

also reset the maintenance message. 

rev 2 Operator Interface Unit 
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CUSTOMER : 

MODEL : 

VORTISAND START -UP ® 

SERIAL NO. : 

DATE : 

APPLICATION : Condensor (cooling tower) Q Basin Q Heating water Q 
Evaporator (chiller) Q Swimming pool Q 

ENERAL DATA : 

- Pressure in the loop : 

- Pressure at filter inlet : 

- Pressure at filter outlet : 

PSIG 

PSIG 

PSIG 

- Pressure available for backwash : PSIG 

(30 to 100 psig required during backwash) 

- Control pressure source : 

- Air: Q If yes : check valve : 

- City water: Q Raw water : 

trate outlet check valve for side stream system 

- Connections made according to Sonitec's specifications 

- Automatic flow control valve ( clean water Q 
inlet for backwash) 

- NSF identification sticker (for pools syst.) Q 
- Pressure switch for pump set at PSIG Q 

(optional) 

- Pressure switch for controls set at PSIG Q 
(optional) 

- Backwash pressure switch set at PSID 

Q - Starter overload setting : AMP 

Q - Motor current draw: AMP 

Q - Training Q 
Yes Q no 

Deviations : 

D 

Corrections to be made : 

SONITEC's Representative : 

CUSTOMER'S Representative : 

Training given to: 

Document dans Windows Internet Explorer 
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SAND MEDIA LEVEL 

Instructions to determine the level of sand media in vessel.. 

CAUTION: In order for the following procedure to be done with safety 
for operating personnel, SYSTEM MUST BE BACKWASHED 
FIRST, PUT OFF -LINE AND DRAINED! 

A. PROCEDURE 

1. Remove the plug from service vessel entrance. Level sand with your hand or 
some implement. 

2. View the inside of vessel. Locate the elbow from the top of the vessel. 

Sand media level should be 6" below this elbow. 

3. If sand media level is below the specified 6" level, then the top fine layer of 
sand media must be replaced. 

4. Type media required: Sonitec's top fine. 

5. Media quantity required: To be determined by the system operator after 
viewing sand media level. 

6. If more than specified level of sand is missing, please call Sonitec Inc. for 
further instructions. 

7. To replace media: Use scoop -type implement and fill vessel with sand 
media. Level sand with your hand or some implement. Caution: Do not hit 
elbow. 

8. Clean vessel service entrance threads and replace the plug. Make sure drain 
plug is secured. 

9. Proceed with start-up instructions. 

10. Trigger the backwash cycle before going online. 

Media Level 
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 Sonitec Inc. 

SAND MEDIA CLEANING INSTRUCTIONS 

Vortisand Multiple Vessels 

Vortisand Models AWT - AC -A 

It is important to carefully réad this section before attempting to clean the media. 
If your filter was supplied with an Optisand cleaning system please refer to the 
following procedure for the operation. 

Chemicals required for the cleaning process are listed below and can be obtained 
from any water chemical dealer. 

* 16 ounces of granulated sodium bisulfate, pH decrease 
* 12 ounces of granulated calcium hypoçhlorite per vessel 

CAUTION! Do not mix these two chemicals together at any time! 

A. PROCEDURE FOR MEDIA CLEANING 

1. Stop the pump using the selector switch located on the control panel door. - 

2. Electrical circuit to control panel is on. 

3. Close filter inlet and oulet isolation valves. 

4. Depress force- backwash button. Light on the panel door will remain on. Let 
system complete the backwash cycle. When inlet pressure gauges read "O 
continue to number 5. 

5. Remove the plug from each vessel service entrance and drain plug. 

6. When water in each vessel has drained, replace the drain plug. 

7. Pour 16 ounces of granulated sodium bisulfate into each vessel and replace 
the plug immediately. 

8. Depress the force -backwash button. Light on panel door will remain on. 
When water is shown in sight glass, then close the clean water source 
isolation valve. 

Vortisand multiple vessels - Media cleaning 
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Sonitec Inc. 

Section A. Procedure for media cleaning 

9. When the backwash cycle switches to the next vessel, open clean water 
source isolation valve. When water is shown is sight glass, then close clean 
water source isolation valve. Repeat number 9 for all vessels. 

10. Wait 3 hours before continuing to number 11. 

11. Depress force -backwash button. Light on panel door will remain on.- Open 
clean water source isolation valve. Let system complete a backwash cycle 
before continuing to number 12. 

12. When inlet gauge reads "0 ", remove each vessel's plug on vessel's service 
entrance and drain plug. Vessels must not drain 'completely! Let water 
level recede just below the sand surface. 

13. Pour 12 ounces of granulated calcium hypchlorite into each vessel. Apply 
silicon grease to the plugs and secure immediately to each vessel. 

14. Depress the force -backwash button. Light on panel door will remain on. 
When water is shown in sight glass, close the clean water isolation valve. 

15. When the backwash cycle switches to the next vessel, open the clean water 
source isolation valve. When water is shown in sight glass, close the clean 
water source isolation valve. Repeat number 15 for all vessels. 

16. Close the clean water isolation valve. 

17. Let system soak for 2 hours. 

18. Open the clean water isolation valve. 

19. Depress force -backwash button. Light on panel door will remain on. 

20. When light on panel door goes off, open inlet and outlet isolation valves. 
Start the pump. System is now back in service. 

Note: If your system is equipped with a pump alarm contact, during the 
cleaning operation, jump contact on the pump's pressure switch to 
avoid false alarm. 

Vortisand multiple vessels - Media cleaning 
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 Sonitec Inc. 

B. PERIODIC CLEANING 

1. Cleaning procedure should be followed periodically to free media of 
contaminant build -up due to lack of water during backwash cycle or neglect 
in chemical treatment. 

2. Media should also be cleaned if system is shut down for 30 days or longer. 

3. Check media depth after cleaning procedure is completed. If it is not 6" 
below the upper spout, then replenish with specified media. 

WARNING! 

Do not follow this procedure if chemicals in water will prove harmful, 
i.e., fish hatchery, pharmaceutical, hospital, etc. 

Please consult Sonitec Inc. for instructions. 

Vortisand multiple vessels - Media cleaning 
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VORTISAND® 
Maintenance Program for your VORTISAND filter 

We recommend the following maintenance schedule for your Vortisand filter. 

This maintenance program is for system supplied with Aquamatic valves. If your system is 
supplied with pneumatic or electric ball valves do not consider the maintenance related to the 
valves. 

Once a day, a technician should take the reading on the backwash counter and filter 
inlet/outlet pressure, and enter the information into a logbook. We have included a 
suggested log sheet at the end of this section. 

Once a week, a manual backwash should be initiated. During the backwash cycle, the 
opening and closing of the valves should be verified. 

In the Spring and in the Fall seasons, verify the media level by opening the Victaulic 
coupling at the back of the filter. Please refer to your Operation and Maintenance manual 
for complete procedure. 

Every 3 months: 

The bearing inside the pump's motor should be greased, depending on pump model 

Once a year: 

The diaphragm kit for the valves should be changed 
Inspect entire system operation 
Inspect system for leaks 
Inspect grommets inside backwash flow controller and replace if out of round shape 
Clean and polish the stainless steel vessels. We have suggested some product in the 
annex. The polishing can be done as necessary depending on the atmospheric 
condition where the vessels are installed. 

Every two years: 

The metal parts inside the valves should be changed 
The mechanical seal of the pump should be changéd 

Every five years: 

Replace polypropylene tubing if applicable 

47- Snnitec INC 

85 Sargeant Street, Holyoke, MA 01041 -6141 USA (413) 532 -6089 Fax (413) 5345893 
4020 Bois- Franc, St- Laurent, Quebec, CANADA H4S 1A71 Tel (514) 335 -2200 Fax (514) 335 -2295 

www.vortisand.com 
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SnuitEc IC. 

FILTRATION SYSTEM COMPONENTS 

SERIAL # INMR261 

VESSELS 

304 Stainless steel - 30" diameter 
PVC underdrain 
Rated at 150 psi 

AQUAMATIC VALVES - DIAPHRAGM TYPE 

Automatic 
Pneumatic 
Hydraulic 
Cast Iron 

PIPING AND FITTINGS 

PVC Sch 80 

MEDIA 

2- micron #GC125 -175 

PUMP 

N/A 

MOTOR 

N/A 

Vortisand Components 
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SA ite lwc n c 
FILTRATION SYSTEM COMPONENTS 

SERIAL # INMR261 

CONTROL PANEL 

Hammond NEMA 4X 
Omron PLC 
Cimrex 5 interface operator unit 
UE Differential Pressure Switch 
Osmonic stager 

GAUGES 

BASCO (Dry) 
PMP (Liquid) 

SPECIAL COMPONENTS 

Unit fully assembled and shipped on a steel skid, epoxy painted 

Vortisand Components 
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1 -112" DIAPHRAGM VALVE - STANDARD MOD 
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1-1/2" DIAPHRAGM VALVE- OPTIONAL MODELS 
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2" DIAPHRAGM VALVE - STANDARD MODE! 
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*2" 
DIAPHRAGM VALVE - OPTIONAL MODELS 
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MHAMMOND 
MANUFACTURING~ w ENCLOSURES 

www.hammfg.com` 

Polyester Modular Enclosures - NEMA 4X 
111 Series - Snap & Twist Latch Hinged Cover, Solid and Window Door 

Application 
Designed for use as instrument 
enclosures, electric, hydraulic or 
pneumatic control housings, 
electrical junction boxes or terminal 
wiring enclosures. 
Provides outstanding insulation and 
protection where equipment may be 
hosed down or be very wet. 
Ideal in applications with high 
temperatures or highly corrosive 
environments. 

Standards 
UL 508 Type 1, 2, 3, 4, 4X, 12 and 13 

CSA Type 1, 2, 3, 4, 4X, 12 and 13 
Complies with 

NEMA Type 1, 2, 3, 4, 4X,12 and 13 

IEC 529, IP66 

Snap Latch 

Construction 
Molded fiberglass polyester 
enclosure with matching cover is 
easily punched, cut, or drilled. 
Standard JIC sizes under 18 "x16 ". 
10 -32 threaded brass inserts are 
provided for optional inner panel or 
terminal kit mounting. Mounting 
hardware is included. 
Stainless steel butterfly type "twist 
latch" door fasteners. 
Stainless steel draw type "snap 
latch" door fasteners. 
Door fasteners include a provision 
for padlocking. 
Twist latch enclosures are available 
with bonded polycarbonate viewing 
windows. 
Door is supported with a continuous 
stainless steel hinge. 
Captive oil resistant gasket provides 
a positive seal. 
Threaded brass inserts are provided 
for mounting feet to the rear of the 
enclosure. 

EC 

Order 
Panel 

Separately 

Stainless steel mounting brackets 
and hardware are provided for 
mounting to the rear of the 
enclosure. 
Operating temperatures between 
130 °C and -40 °C (266 °F to -40 °F). 
Impact index of 6.78J (5 ft/lb). 
For corrosion resistance information, 
please refer to table in the Technical 
Information section...see page 399. 

Finish 
Fiberglass polyester material has a 
medium gray finish. 
Optional inner panels are available 
in white powder coated finished 
steel or unfinished aluminum. 

Accessories 
Painted steel inner panels...see page 130 

Unfinished aluminum Inner 
panels...see page 130 
Terminal kit assemb ies...see page 131 

Viewing windows...see page 130 

Part No. 

Overall 
Dimensions 

A BC 
Panel 

Dimensions 
D E F G HJ Centers 

S .Z L T V. 
Cover 

Dimensions 
U W 

Opt Steel 
Panel 
Part No. 

PJ664L 6.10 6.10 4.18 4.88 4.88 3.76 5.01. 5.01 3.52 4.25 4.25 7.32 5.83 0.49 7.69 7.69 14R0505 
PJ864C 8.00 6.12 4.13 6.75 4.88 3.68 6.89 5.01 3.47 6.25 4.25 9.19. 5.85 0.50 9.59 7.71 14R0705 
PJ1086L 10.13 826 6.13 8.75 6.88 5.68 8.69 7.01 5.47 8.25 6.25 11.19 7.85 0.50 11.73 9.85 14R0967 

PJ12106L 12.13 
. ........... 

10.26 
. 

6.13 
........................ 
10.75 8.88 5.68 10.89 9.01 5.47 10.25 8.25 13.19 9.85 0.50 13.73 11.85 14R1109 

PJ14126L 14.13 12.26 6.13 12.75 10.88 5.68 12.89 11.01 5.47 12.25 10.25 15.19 11.85 0.50 15.73 13.85 14R1311 
tPJ16148L 16.27 14.40 8.13 14.75 12.88 7.68 14.89 13.01 7.47 14.25 12.25 17.19 13.71 0.50 17.87 15.99 14R1513 

PJ1816BL 18.40 16.40 8.13 18.88 14.88 7.68 16.97 14.97 7.47 -16.25 14.25 19.28 15.72 0.50 20.00 18.00 P1868 

PJ20168L 20.00 16.00. 8.13 18.44 14.44 7.68 18.54 14.54 7.47 17.81 13.81 20.84 15.31 0.52 21.59 17.59 P2068 

For aluminum panel...see page 130. 

Technical references and DXF downloads available at www.hammfg.com All dimensions in inches unless specified otherwise 

I 

124 Quality Enclosures. Service Excellence. 
® Hammond Manufacturing Canada: 519.822.2960 or 905.456.3770 USA: 716.651.0086 Data Subject to change without notice 
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HAMMOND 
MANUFACTURING. 

Wirr ENCLOSURES 
www.hammfg.com 

T 

Polyester Modular Enclosures - NEMA 4X 
Pi Series - Snap & Twist Latch Hinged Cover, Solid and Window Door 

( 
,------- , --__ ___ ---- 

i; 
OPTK)NAL-- r-r 

1 

WINDOW 

,ij 

1 
r 

CENTER BOSS 
LONG SIDE 
FOR 16X14 ONLY 

OPTIONAL 
WINDOW 

A U 

CENTER BOSS 
ALL SIDES 
FOR 18X16 
AND 20 %16 

I J 
Lt, .` . 

J 

W 

Top View 

r 

E 
PANEL 

14 

TI/S 

IT j 

Front View 

V 

C 

Twist Latch 

Overall 
Dimensions 

Part No. A B C 

Panel 
Dimensions 

D E F G 

Solid Cover 
PJ664T 6.10 6.10 4.18 4.88 4.88 3.76 5.01 

PJ864T 8.00 6.12 4.13. 6.75. 4.88 3.68 6.89 
PJ1086T 10.13 8.26 6.13 8.75 6.88 5.68 8.89 
PJ12106T 12.13 10.26 6.13 10.75 8.88 5.68 10.89 
PJ74126T 14.13 12.26 613 12.75 10.88 5.68 1Z89 
PJ16148T 162714.40 8.13 14.75 12.88 7.68 14.89 
PJ18168T 18.40 16.40 8.13 16.88 14.88 7.68 16.97 
PJ20168T '20.00 16.00 8.13 18.44 14.44 7.68 18.54 

WindowDoOr 
PJ664TW 6.10 6.10 4.18 4.88 4.88 3.76 5.01 

PJ864TW 8.00 6.12 4,13 4.88 3.68 6.89 
PJ1086TW 10.13 8.26 6.13 

.6.75 
8.75 6.88 5.68 8.89 

PJ121061W12.1310.26 6.13 10.75 8.88 5.68 10.89 
PJ14126TW 14.13 12.26 6.13 12.75 10.88 5.68 12.89 
PJ161481W16.27 14.40 8.13 14.75' 12.88 7.68 14.89 
PJ181681W 18.40 16.40 8.13 16.88 14.88 7.68 16.97 
PJ201681W20.00 16.00 8.13 18.44 14.44 7.68 18.54 

For aluminum panel...see page 130. 

0.44 

J 

P4-7-1 

o 

3.59 -I 
SNAP LATCH 
(3.29 TWIST 

LATCH) 

1.5 
TYP 

D 

Details of Twist Latch 

1.15 1.42 

0.42 

i j 

Optional Mounting Feet 
Locations 

1 too 
Latch Locations 

For use on - For use on 
18x16x8 D =5.25 6x6x4 8x6x4 
20x16x8 D =9.25 10x8x6 

For use on 
12x10x6 D =6.75 
14x12x6 D =7.25 
16x14x8 D =7.25 

Thermal Index 
130 °C to -40 °C (266 °F to -40 °F) 

Impact Index 
6.78J (5 ft/lb) 

Cover Opt. Steel 
Centers Dimensions Panel Window 

H J S Z L T V U W Part No. Dim. HxW 

5.01 3.52 4.25 4.25 7.32 5.83 0.49 7.69 7.69 14R0505 Na 
5.01 3.47 6.25 4.25, 9.19 5.85 0.50 9.59 7.71 14R0705 Na 
7.01 5.47 8.25 625 11.19 7.85 0.50 11.73 9.85 14R0907 n/a 
9.01 5.47 1025 825 13.19 9.85 0.50 13.73 11.85 14R1109 n/a 

11.01 5.47 12.25 1025 15.19 11.85 0.50 15.73 13.85 14R1311 n/a 
13.01 7.47 1425 12.25 17.19 13.71 0.50 17.87 15.99 14R1513 n/a 
14.97 7.47 16.25 14.25 19.28 15.72 0.50 20.00 18.00 P1868 Na 
14.54 7.47 17.81 13.81 20.84 15.31 0.52 21.59 17.59 P2068 n/a 

5.01 3.52 4.25 4.25 7.32 5.83 0.49 7.69 7.69 14R0505 4.25x4.25 
5.01 3.47 .625 4.25 9.19 5.85 0.50 9.59. 7.71 14R0705 6.25x4.25 
7.01 5.47 8.25 6.25 11.19 7.85 0.50 11.73- 9.85 14R0907 8.38x6.50 
9.01 5.47 10.25 8.25 1119 9.85 0.50 13.73 11.85 14R1109 10.38x8.50 

11.01 5.47 12.25 10.25 15.19 11.85 0.50 15.73 13.85 14R1311 12.38x10.50 
13.01 7.47 1425 1225 17.19 13.71 0.50 17.87 15.99 14R1513 13.00x11.00 
14.97 7.47 16.25 14.25 19.28 15.72 0.50 20.00 18.00 P1868 14.00x12.00 
14.54 7.47 17.81 13.81 20.84 15.31 0.52 21.59 17.59 P2068 15.00x11.00 

Technical references and DXF downloads available at www.hammfg.com All dimensions in Inches unless specified otherwise 

® Hammond Manufacturing 

Quality Enclosures. Service Excellence. 
Canada: 519.822.2960 or 905.456.3770 USA: 716.651.0086 Data Subject to change without notice 
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the problem solvers, 

?ii3 ï .,,+?;.;;,::1t!-'i. 
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CPM1A- chiever Kit 
The ultimate starter kit! Whether you want to 

evaluate the CPM1A or need one for your 
application, this kit has everything that you 
need to get started, including software! 

Contents include: 

CPM1A micro PLC with 20 I/O (DC IN /Relay 

OUT) and AC or DC power supply 

CPM1A -20CDR input simulator 

RS -232C adapter 

Program download cable 

Programming software 

CPM1A operation manual 

CPM1A programming manual 

Introduction to PLC guide 

temperature Sensor Module 
Directly input RTD temperature signals into 

your Micro PLC with the CPM1A- TS101 -DA 

temperature sensor module. This module 
connects directly to the expansion port and 

accepts 2 Pt 100 inputs with an input 
temperature range of -40 °C to 250 °C. Other 

RTD and thermocouple modules available. 

Complete Small Scale Control 
The popular CPM1A family of micro PLCs now includes models with AC 

inputs. In one product family, you get cost- and space -efficient controllers 
that handle AC input/relay outputs or DC inputs /transistor or relay outputs 
with high speed performance and extensive expansion options. 

The CPM1A's expanded product offering includes: 

New AC input/relay output models 

Numerous models manufactured in the U.S.A. 

CPUs with 10, 20, 30, 32, or 40 point I/O densities 

Expansion to 1001/0 

Built -in 5 kHz high -speed counter that supports increment mode or 
phase differential encoder inputs at 2.5 kHz 

Peripheral ports that are easily converted to RS -232C 
ports for communications with PCs, other Omron PLCs, 

or operator interface terminals 

Analog modules, temperature sensor modules, and numerous 
I/O expansion modules are available 

Expansion I/O options 
The CPM1A is small but your expansion options 
are great. Choose among several modules with 
options like: 

Relay or transistor output models 
8 -point input expansion module 
8 -point output expansion module 
20 -point I/O expansion module 
Analog input/output 

Mixed Analog I/O Module 
Quickly incorporate analog signals in your 
small -scale control systems with the 
CPM1A -MADO1 module. Featuring 2 analog 
inputs /1 analog output with constant moni- 
toring for 'broken wire' and for +/- voltage 
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System Configuration Options 
The CPM1A's small size lets you pack several connections and usage options into a compact panel. It is 

powerful enough to support up to 100 I/O, offer multiple control options, and connectivity to several 
different devices including bar code readers, operator interfaces, process and temperature controllers, etc. 

The CPM1A connects 
directly to a PC using an 
RS -232C adapter. You can 
download programs, transfer 
data, and 

monitor the 
status of the 

CPM1A from 
your PC. 

1:N Communications 
allows multiple 
CPM1As to connect 
to a PC via a link 
adapter and RS -422 
adapters. You can 

monitor, control and 

program up to 32 
PLCs from a remote 
location. 

1 

j .. 

F.r.;.I ;' _- 

i RS -232C Adapter''(Câble 

RS -232C Adapter (DIN) 

RS -422 Adapter 
Unk Adapter 
RS -422 Adapter (DIN) 

Connect any 

Operator Interface 
Terminal with an 

RS -232C adapter. 
With this connection, 
you can monitor the 

process or interface 
with the CPM1A directly. 

t _137?r.'s-e,r,nnrtwn.a;;7 

:. ..._ 

Use a handheld programmer 
to program and download 
information directly to the 

CPM1A via its peripheral port. 

Expansion I/O increases the CPM1A's usefulness in solving your 
applications. Expand up to three modules (up to 100 I/O points total) 
including a mix of relay, transistor (NPN or PNP) or, analog input and 
output points all connected via simple ribbon cable connections. 

1:1 Link connects a CPM1A to 
another CPM1A or any other 
Omron PLC, allowing the linked 
PLCs to communicate directly 
and seamlessly share data. 

Converts Peripheral port to RS -232C level / Cable 3.3 m 

Using the CPM1A- 

SRT21 adapter, the 
CPM1A can operate 
as a slave on a 

CompoBus/S 
network and use up 

to 8 outputs and 8 

inputs via control 
of a CompoBus/S 
master. 

Converts Peripheral port to RS -232C level / DIN Mount 
Converts RS-232C port to RS -422A (Requires 5VDC power supply) 
Converts RS-422 to RS-232C 
Converts Peripheral port to RS -422A f DIN Mount 

CQM-CIF02 - 

CPM1-CIE01 
NT-AL001 .. - 

3G2A9-A1.004-E: 

CPM1-CIF11 :. . 

RS -232C Cable 
RS -232C Cable 

RS -232C to RS -232C / PLC communication (2 m) 
RS -232C to RS -232C 1 PC connection for program download (2 m 

Fxjjf j_,,r-í,;, 

C200H-CN320-EU 

C200HS-CN220-EU 

Peripheral Devices 

Pro gratxirìl(r :console` 
Programming console 
Connecting cable 
Connecting cable 

Handheld programming console with 2 m cable attached 
Handheld programming console with back light (Cable not included) 

- Connects C200H programming console to peripheral port (2 m) 

Connects C200H programming console to peripheral port (4 m) 

CQM1-PR001-E 
C200H-PR027-E 
C200H-CN222 
C200H-CN422 
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ST 

DC IN/Relay OUT 

10, 20, 30, 40 I/O 
AC IN/Relay OUT 20 or 32 I/O DC IN/Transistor OUT 

10, 20, 30, 40 I/O 

Description 

lo I/0 Points 

1 ;- 

I .1i Cifq 
"Th i 

6 

_ 

-' - s. 

CPM1A 
-ir-fri7.11i-g7-,..., 

4 
. 

'. 

Ordering 

DC 

- 

- 

Guide 
.. cf....7.- 1 k , 

Relay 

1;%'. .41.774,17. !I r:-f" 4;117W:2'17T 

SiC - CPM1A-10CDR-A 
Relay DC 

.1. ' 

' ..` - 

- 

. - 7 

:' CPM1A-10CDR-D* 
Transistor (NPN) CPM1A-10CDT-D* 
Transistor (PNP) - CPM1A-10CDT1-D* 

20 I/0 Points 12 

... - 

. 

. 

.. 

- . .,, 

' 

. 

Relay .. AC - . CPM1A-20CDR-A 
Relay ' ' DC 

- .. 

- - ' 

CPM1A-20CDR-D* 
Transistor (NPN)- --.' CPM1A-20CDT-D* 

Transistor (PNP) CPM1A-20CDT1-D* 
AC ' - Relay , 

- Ac CPM1A-20CAR-A* 
30 I/O Points .18 

_ . . 

, 12 - DC ' Relay AC . CPM1A-30CDR-A 
- Relay - s . DC 

- - 

: CPM1A-30CDR-D* 
Transistor (NPN) , CPM1A-30CDT-D* 
Transistor (PNP) CPM1A-30CDT1-D* 

32 I/O Points 20 . . -12 Relay AC _ CPM1A-32CAR-A* 

i 40 I/O Points 

1 - 

24 16 

. 

' DC ' - 
Relay AC _ CPM1A-30CDR-A 
Relay . DC CPM1A-30CDR-D* 

Transistor (NPN) CPM1A-30CDT-D* 
Transistor (PNP) - CPM1A-30CDT1-D" 

indicates CE mark 

Description 

CPM1A Expansion Modules 
It® ir j- 

8 In ut Points 
AO Output Points 

111P 

20 I/O Points 

NIA 

N/A 

Relay 

Transistor 
Transistor (PNP) 

N/A 

12 8 DC Relay 

Transistor (NPN) 

I Analog I/O 2 1 0 to 10 V 

Transistor (PNP) 
0 to 10 V 

N/A 

1 to 5 V -10 to +10 V 

4 to 20 mA 4 to 20 mA ' 

...N/A 

CPM1A-RED° 
CPM1A-8ER" 
CPM1A-8ET" 
CPM1A-8ET1* 
CPM1A-20EDR* 
CPM1A-20EDT" 
CPM1A-20EDT1* 
CPM1A-MADO1' 

Indicates CE mark 

CPM1A-chiever Kit 

CPM1A-chiever Kits 
rkz.,I47111i.17 

20 I/0 CPU; DC IN/Relay Out; DC power supply and accessories 

20 I/O CPU; DC IN/Relay Out; AC power supply and accessories 

CPM1A-CHIEVER-20D 

CPM1A-CHIEVER-20A 

CompoBus/S I/O Link 
I 

CompoBus/S 
I/O Adapter 

Operates as a CompoBus/S slave and provides 8 inputs and 
8 outputs to the CPM1A or CPM2A PC 

cpmiksKrzi , 

SYSWIN': 
CX-Programmer 

SYSWIN V3.3 CD-ROM SYSWIN-CPM1-V3.3 

CX-Programmer Version 1.1 CD-ROM W502-CXPC1-EV1.1 
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CPM1A S ecifications 
Item 

.,.. Numberoploi)utS.. 

10-POINT uo .16.4,61Nr.110::::E7.4-X001fMid:IL- ,,,.-171:10tir/0:1 

.: '.I.2: : ;' ' 18 20 , 24 

i Nunibirof.! 4 - 12 12 16 

SiOr#:000 Ac tYPe 

1 ' 

DC type 
lop to 246 VAC, 50/60 HZ ' 

24 VDC - - 

;Operating AC type 

i .4009! 09ge - DC type 
.85 to 264 VAC 

. - 20.4 to 26.4 VDC 

'Power .AD type 

!C00Stitilion DC type 
30 VA max. .. IttliKArtuir'itlitni!l ' ttli'll:. i, ... .".14',..,. 

6 W max 20 W 01,114t, 

Irniiiii'Wriellt 30 A max. 1 64.1klar' 2, :, 'RIlitirlii: 
!External ... Supply voltage 

1,000f:**ISY 
1:.(A4typikOnly), Output capacity 

24 VDC ..- 

, - 

"- c.,1P- :.- - i,- e.i, 200 - . II:41. , 

-,-,,,.15 mA - _ . 4.- '-'1 --t . 'tit 
! C0.0601.: method Stored program method 

1 I 0001 method . ' Cyclic scan with direct output; immediate refresh processing 

i'PeOiltomming lortilage Ladder diagram 

;;Instruction lerigtb 1 step per instruction, 1 to 5 words per instruction 

' Types of instructions Basic instructions _14 

Special instructions: 77 types 

IExecution time Basic instructions: ' .:0:72 to 16.2 Vs 

Special instructions: MOV_=1-6;3 ps 

-ProgramPKitY 2,048 words 

(0*.tilti 00000 to 00915 (Bits not used as Input bits can be used as work bits.) 

[Output bits 01000 to 01915 (Bits not used as output bits can be used as work bits.) 

Pkilt bits OR area) 512 bits: 20000 to 23115 (Words IR 200 to.IR 231) 

1.1SPetiiit bitS:ASRereii),.. 384 bits: 23200 to 25515 (Words SR 232 to SR 255) 

', Temporary bits 8 bits (TRO to TR7) 

I Holding biti'. (ÑRarea) 320 bits: HR 0000 to HR 1915 (Words HR 00m HR 19) 

[Auxiliary bits (AR area) 256 bits: AR 0000 to AR 1515 (Words AR 00 to AR 15) 

11Link bits (LR area) 256 bits: LR 0000 to LR 1515 (Words LR 00 to LR 15) - 

1TirlierS/Counter*'',' 128timers/counters. (TIM/CNT 000 to WONT 127) 

Interrupt processing External Intern*: 2 itiïteiriiirinterriVt$:. 4 

:Memory Flash 

1Backup memory: 

1 

Capacitor 

1 
backup: 

The memory and read-only DM area are backed up without battery 

The read/write DM area, HR area, AR area, and counter values are backed 
up by a capacitor for 20 days at 77*F (25°C)^ - - 

I High-speed counter . 

I (DC input models:only), 
One high-speed counter: 5 kHz single-phase or 
2.5 kHz two-phase (linear count method) : : 

Quick-response inputs 
i 
, 
! 

2 points 1:4:ItrOts : , 

: : 

Min. Input pulse 1 DC models:. min. input pulse width: 0,2 ms .. :::-.!!!'::::: 

width: 0.2 ms !-: AC: inputs modit.min. input ptilie Width: ti.t itisY..2.4.",:,:i':::;..:: 

! 

Input time constant Can be set to 1, 2, 4, 8;16; 3244, or 128 a*. 
[Analog adjustment settings 2 controls (0 io 200 BCD) ' : . '..: : ; . - 

1.Certification UL and CSA. See Ordering Guide inside for CE marked models 

Depth AC 

DC 

Width 

Height 

CPM1A-10CDO-O 

2.60 in 

(66 aim) 

135 in (85 mm) 

1.97 in (50 mm) 

_ 3.54 in (90 mm) 

CPM1A-20CDCI-10 ; pia C.PAMPD 
3.39 in 5.12 in 5.91 in 
(86 mm) 

3.35 in (85 mm) - 

1.97 in (50`mm) 

3.54 in (90 mm) 

(130 mm) 

3.35 in (85 null) 
1.97 in (50 mm) - 

334 in (90 mm) 

(150 mm) 

3.35 in (85 mm) 
1.97 in (50 mm) 

3.54 in (90 mm) 

139 in 

(86 mm) 

3.35 in (85 mm) 
1.97 in.(50 mm) 

3.54 In (90 mm) 
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A Complete Family of Micro PLC Solutions 
CPM1 is a low cost, and simple 
control option with a CE mark 
The cost -effective CPM1 micro PLC CPU 

is easily set up and has 10, 20, and 30 

base I/O and is expandable to 901/0. 
CE mark is standard on 

all versions. _, .,._ , 
RSia 

--^ T w="- k .' :'. 

s ....... 

The new, ultra - 
slim CPM2C 

offers a variety of 
communication and 
ixpansion options 

ie 33 mm wide CPM2C 

upports up to 140 I/O (5 expansion modules) 
via screw terminal contacts or a connector that 
is compatible with several styles of I/O terminals. 
Built -in features include a real time clock, RS -232C 

port, synchronous pulse control and numerous 
expansion options. Communication options include 
RS -232C, Omron's Host Link and no- protocol 
communications. The CPM2C also has a combination 
RS -232C /peripheral port that can support two devices 
simultaneously from one location. 

omRon. 
www.omron.com/oei 
OMRON ELECTRONICS, INC. 
Industrial Automation Division 
Schaumburg, IL 

OMRON CANADA, INC. 
Scarborough, Ontario 

*Hour Control Fax 
iced States 847.843.1963 
node 877.599.4264 

02000 OhWCN ELECTRONICS, ING 

SB CPMIASERIES-2 1100120M 

The ultra small SRM1 network 
controller supports distributed I/O 
Distribute your control with the SRM1 
network controller. It offers the flexibility 
and power of a small PLC in a distributed 
I/O package. It supports multi -point relay 

terminal connections or remote 
terminal connections up to 
500 meters away. Each 

module in the distributed I/O 

network communicates 
directly with the SRM1 via 

twisted pair, eliminating 
complex cabling and 
allowing you to place the 

control device close to your 
application. 

The CPM2A packs 
speed, power, control 
options, and large 1/0 capacity 
in a micro -sized package 
Use the CPM2A's base I/O of 30, 40, and 60 points to 
integrate power, speed, and advanced control into your 
small -scale applications. It is expandable to 120 I/O points, 
has a built in RS -232C port, removable terminals, and four 
high -speed interrupts. 

UNITED STATES REGIONAL SALES OFFICES AUTHORIZEDDISTRIBUTOR: 

800.55.OMRON or 847.843.7900 
CANADA REGIONAL SALES OFFICE 
Toronto 416.286.6465 

BRAZIL SALES OFFICE 
Sao Paulo 55.1 15564.6488 

ARGENTINA SALES OFFICE 
Buenos Aires 54.1 14.787.1129 
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CIMREX 5 - Compact text display 

Cimrex' S 

F 1 

CIMREX terminals are known to combine impressive functionality with 
high quality. The CIMREX 5 is no exception. Despite its small size, a 

mere 104 x 69 mm, this text -based operator terminal provides a large 
number of functions. The CIMREX 5 is equipped with an RS-422 
communication port which is easily transformed into an RS -232 port 
with an included adapter. 

More than messages 

The CIMREX 5 is the perfect choice for the user who simply wants to 
view and change values in the PLC system, display text messages and 
replace push buttons. The backlit LCD clearly displays 16 characters on 
two rows. Up to 50 different text screens can be defined and each 
screen can display up to four dynamic objects. The four function keys 
can either be set up locally in each screen or with a global function for 
the entire project. The operator terminal is easily configured with the 
Windows based programming tool CIMREX PROG, which is used for all 
CIMREX terminals. All text messages and dynamic objects are stored in 
the terminal and do not require any additional PLC programming. 

Technical specification 

1 of 2 19-06-02 14:59 
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Display type Backlit LCD 

Presentation form Text 

Display size 2 lines x 16 characters 

Text height 5 mm 

Function keys 4 

Memory 64 kB flash 

Power supply + 5 V DC 

Power consumption 200 mA (5 V DC) 

Ambient temperature 0 - 50 °C 

Degree of protection, front IP65, NEMA 4, NEMA 4X (indoor 
use only) 

EMC tests Satisfies EN 50081 -1, EN 
61000 -6 -2 

UL approval 

DNV approval 

IIUL 508, ÚL 1604 (class I div 2) 

Dimensions W x H x D 

Weight 

Communication port 

< back... 

Yes 

104x69x38mm 
0.2 kg 

RS232Cor RS422 

2 of 2 19-06-02 14:59 
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Y." 

FEATURES 

Brass, Polysulfone®, and PFA 

Teflon® Pressure Connections 

Reliable "Proof-of-Flow" 

Filter Status Monitoring 

Compact Size: 3.5 x 2.5 x 2.3" 

Adjustable Ranges from 
1 to 45 psid, 30" Hg Vac to 90 psi 

±10/0 Repeatability 
-t 4_ 

- 5 
. .77 1 11-7- 

-4' ¡" 

C7- 61';1:1771,4 
' Fr, fi 

1.1^ 
-" (. 

LJ 
- -4 41_ - =` P-1-7' ' - e- , 

2;:.f .2,--- 
- - 

1.42.."44,4a%, 5. 

- ' 7,751-77f.az77:.?, 4 g -.- '-r.q....1, - 
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0.1 

24 Series 

OVERVIEW 

4 Series Delta -ProT® pressure and differential pressure switches offer a 

e blend of compact size, excellent performance, environmental protection 

ttractive price. Available with brass, polysulfone ®, or PFA Teflon® pressure 

ctions the Delta -Pro will stand up in your most corrosive applications. The 

precision snap -acting switch and sensitive diaphragms combine to provide a 

narrow deadband and repeatability of approximately t1% of range span. The 

convenient, externally accessible adjustmentscrew is multi -turn to provide easy 

set point adjustability. The force -balanced design gives the Delta -Pro excellent 

vibration resistance. 

Delhi -Pro with Brass 

Piessure Connections 

DéltaPró with Flaretek PFATeflón'° 
Piéssuré Connéctions ` 

2 U N I T E D E L E C T R I C C O N T R O L S 

FEATURES 

Brass, Polysulfone ®, and PFA 

Teflon® Pressure Connections 

Reliable "Proof-of-Flow" 

Filter Status Monitoring 

Compact size: 

3.5 "x2.5 "x23" 

Adjustable Ranges from 1 to 45 

psid, 30° Hg Vac to 90 psi 

±1% Repeatability 
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APPLICATIONS 

Typical, -applications .include: filter 

monitoring and proof-of-flow. High 

purity_ version's may -also . be, .bed 

to- monitor and control deionized 

water systems, wet benches clleaning: 

equipment, corrosive gas lines and 

bulk chemical handling systems. 

Clearance holed for surface 
mounting in any position 

TECHNOLOGY 

Gisketed stalrnkss steel 
cdvéi;TeRóñ", çoätéd 
on High Purlty vetslans '=f 

Stràig, córrosWe resistant. 
; polyPSteréncrosiiie. 

.\\1\\\\ 

' optional PilotUght' 

e e 

Fxternal multi-turn adJusHng só 

UHP 1/4' Flariteli pressureco 
Also available in PTF Brass, arid 

: FDA approved pólysulfone :. 

Pr 

The 24 Series (also known as the Delta Pre) was designed to be a compact, cost -effective differential pressure 

switch for applications such as proof-of-flow, filter monitoring, etc. It depends on two opposing diaphragms to sense 

pressure on the "High" and "Low" pressure outputs of a system. The resulting pressure differential is transmitted 

through a linkage to a snap -action electrical switch, providing an output when a pre -set difference is exceeded. This 

set point can be easily modified while under pressure via an external adjusting screw. This adjustment "pre- loads" 

the actuation mechanism, which results in excellent vibration -resistance. Straight pressure and vacuum versions, 

with a single diaphragm, are also available. 

U N I T E D E L E C T R I C C O N T R O L S 3 - 
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d 
SPECIFICATIONS 

STORAGE TEMPERATURE 

AMBIENT TEMPERATURE 

MAX MEDIA 
TEMPERATURE 

SHOCK 

VIBRATION 

ENCLOSURE CLASSIFICATION 

SET POINT REPEATABILITY 

SWITCH OUTPUT 

ELECTRICAL RATING 

WEIGHT 

ELECTRICAL CONNECTION 

PRESSURE CONNECTION 

MOUNTING & INSTALLATION 

.4 U N I T E D E L E C T R I C C O N T R O L S 

-20° to 180° F ( -29° to.82 °C) 

30° to 160 °F ( -1° to 71 °C). Set point typically shifts less than 
±0.6% of range for a 50 °F (28 °C) ambient temperature change; 
consult factory for special ratings 

200 °F (93 °C) at 100 psi working pressure; 
160 °F (71 °C) at 100 psi working pressure for models 030, 031 

Set point repeats after 15G,10 millisecond duration. (MIL -STD -810) 

Set point repeats after 2.5 G, 5 -500 CPS. (MIL -STD -810) 

Complies with enclosure type 4 requirements with optional water 
tight conduit connector. Reinforced polyester body, stainless steel 
cover with neoprene gasket. All external hardware Teflon° coated 
on models 030 and 031 

Typically ± 1% of span. Application dependent. Consult factory 

SPDT precision snap -acting design with mechanical contact life of 
10 million cycles. Actual life depends on electrical load and cycle 
frequency 

Rated to 5 A resistive and 5 A inductive (75% PF) at 125 VAC and 
250 VAC, 1/4 HP; 5 A resistive and 3 A inductive at 30 VDC and 
0.5 A resistive and 0.25 inductive at 125 VDC. Gold clad silver 
contacts for minimum loads of 5 mA at 6 VDC, 2 mA at 12 VDC 
and 1 mA at 24 VDC 

6.5 oz. 

7/8° hole for optional 1/2" NPT conduit connector. Terminal block 
with screw terminals. Max wire size 16 AWG 

1/4° NPT female Brass; l/4" NPS female FDA approved polysulfone®, 
non -tapered to minimize connection stress with 1/4" NPT male 
fittings, Max. torque 2 ft. Ibs.;1 /4" Flaretek° style connections 
(nuts provided). Offers high vibration, leak resistant connections 

with minimal dead volume. On models 030 and 031 pressure 
connections are PFATeflon; nuts are PVD female 

Surface mount with two screws through clearance holes, or mount 
by pressure connections 

Teflone is a registered trademark of E.I. Dupont Company. fiareteke is a registered 
trademark of Fluoroware, Inc. 
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APPROVALS 

UL 508 listed, file # E42272 

CSA C22.2 no. 14 -M95, file # E42272 

CE CE Compliance with Low Voltage Directive (LVD) 

MODEL CHART 

Model Adjustable Range Typical 
Deadband 

Max. Working 
Pressure 

....................... 

Proof Pressure 

psid:: bar . psid 

: 
psi : bara psi 

. 

bar . 

Polyurethane (polyether).diaphragm,:ethylenepropylené Q-ring, 1/4" NPT female brass pressure connection 

: .013 1,to'10.: . . , .70m8arto47 ' 0:75 0,05.. 150 . . 10 -I _014 4tó45 .. .,0,3ïo3_ ,- .1.0' 0,07_, 150 10 `:. 

Polyurethane (polyether) diaphragna., ethyl.eñe propylene 0-riilg,-1 /44 NPS female (mechanical)' polysúlfónea 

011. , 1 to,10 , 70 mbar.tg 0,7 ; 0.75: 005, 150 10 .. 
. _ 012' . : - 4 tà45 - . 0,3' to-3. 1:0 . 0,07- 150 10 

_ . 

:: P.FATefio'n® diaphragm; 1%4°:Flaretek® PFATeflon® pressure connection 

, : 030:. .. . 1;to 10, - '70. mbarto 0,7 - '. 0.7:5 . ,0,05: _. 

` 031 :, , 4: to:45, 0,34o 3 14 0,07 .. 

150 , -10 . 

150 . 

pressuré connection 

150 ,10., 
150. ;10 

:,:::_:: _ har.:._ .:...:......._...: _..:.:.. . . _._: :.. . har ,. . ci 

Polyurethane (polyether) diaphragm, éthylene 

015 2°to30."'HgVAC -1 Mbar to.=70 
_. 016 - . -' 1 to 10.. 70 mbar to 0,7 

017 . . . 4 tó.45 0,3. to 3 

018. 1.0:tó 90. 0,7to.6 

Pólyúrethane.(poÌyether) diáphragrn, ethylene 
.reinforced: pölyester báse ,. . : . 

019 30" to.2" Hg VAC -0,9 mbar to -70 . 

020 1.fò 10 , . - 70 mbar to 0,7 : 
021 .. 4 to:45 . 0,3 to 3 

022 10to.90' ,0,7 to 6 

propylene 0-ring, 1/4" NPS female: (mechäriical) polysulphone® pressure connection 
2:5" Hg - = 0,08 150 10 150 - 10' . . 

0,75 0,05: . 150 10 150 .10: 

1 0,07 150 10 :... 150 , :10' 
- 

. .. 
Ï.3 0,21 150 .::10 _ 150 :.. 10 

. 

- 

'propylene 0=ring,1 /4" NPT female brass pressure Connection' with glass 

2:5° Hg . 0,08 . 

0.75 0,05 
1. . . 007 
3 ' ., 0,21 

:.150 

-150, 
150 

150 . 

10 =: 

10 

10 

10 

150 , 10 

150 .. 
150.,. 

150 - 10 

i0:. 

U N I T E D E L E C T R I C C O N T R O L S 5 
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COMPONENTS 
CODE 

HOW TO ORDER 

Build a part number by selecting a model and options. Choose the Sensor Type and the Range from the Model Chart If options 
are required, add the code from the option list below. Example 24 030. M900. 

DESCRIPTION 

1 
24 030 M900. 
Select a Type Select a Model Select an Option 

24 . 030 M900 

SERIES DESIGNATION 

24 Designation for 24 Series product line 

DIFFERENTIAL PRESSURE MODELS * 

011, 012 Polyurethane ( polyether) diaphragm, ethylene propylene 0 -ring, 1/4° NPS 

female (mechanical) polysulfonee pressure connection 

013, 014 Polyurethane (polyether) diaphragm, ethylene propylene 0-ring, 1/4° 
NPr female brass pressure connection 

030, 031 PFA Teflon® diaphragm, 1/4° Flaretek® PFATeflon* pressure connection 

*(See Model Chart for Differential Pressure Ranges) 

PRESSURE MODELS * 

015, 016, 

017, 018 

019, 020, 
021, 022 

OPTIONS 

6 

Polyurethane (polyether) diaphragm, ethylene propylene 0- ring, 1 /4° 
NPS female (mechanical) polysulfone pressure connection 

Polyurethane ( polyether) diaphragm, ethylene propylene 0 -ring, 1/4° NPT 

female brass pressure connection with glass reinforced polyster base 

*(See Model Chart for Pressure Ranges) 

M020 Red status light, 115 VAC only. Specify whether light turns on or off with increasing or decreasing pressure 

M201 Factory set one switch; specify increasing or decreasing pressure and set point 

M262 Buna -N diaphragm and O-ring: not available on models 030, 031 

M276 Range indicated on nameplate in Bars 

.M278 Range indicated on nameplate in Kg /cm2 

M540 Vitone construction (deadbands and low end of range may increase slightly. Consult factory) Wetted parts 
include Viton* diaphragm and /or 0 -ring plus standard connection material. Not available on models 030, 031 

M900 Water tight conduit fitting; converts 7/8° hole to 1/2" NPT fitting; must specify for compliance 

U N I T E D E L E C T R I C C O N T R O L S 
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DIMENSIONAL DRAWINGS 

Models 011, 012, 013, 014 

1 

32 

i 
28 

GASKEIED ST/ST COVER 

2 -9/16 

r° 

7/8 HOLE FOR 

1/2 NPTCONDUIT 
CONNECTION. 

CLEARANCE HOLES 

FOR 96 SCREW FOR 

SURFACE MOUNTING 

IN ANY POSITON. 

27 
1 32 

r "A" 

Dimension "A" Model 

EXTERNAL SET POINT 
ADJUSTING SCREW 

1/4' NPS Wed& !LIZ 
1/4' NPTF oedeb ra ra 
PRESSURE CONNECTIONS 

2.75 (69,9mm) 011, 012 

3.13 (79,4) 013, 014 

U N I T E D E L E C T R I C C O N T R O L S 7 
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AquaMatic Series Product Specifications 
Stagers 

The AquaMatic® stager is a motor -driven rotary multiport pilot valve, which is used 
to control a set of individual diaphragm valves in a predefined sequence. Stagers 
are constructed of durable, non - corroding, self -lubricating material for long and 
trouble -free operation. Stagers are driven by an electric motor and are controlled by 
AquaMatic programmable controllers or adjustable timers. In the event of a power 
failure, AquaMatic brand stagers can be manually advanced through all positions. 

The stager functions by pressurizing and venting the control ports, allowing valves to 
open and close in a predefined sequence. The control pressure to the stager,. either 
hydraulic or pneumatic, must be constant and equal to or greater than the line pressure 
in the system. 

Optional Features 

D Electrical The stagers can be supplied in a NEMA -rated 

enclosure or without enclosure and can be 

supplied with a maximum of two extra auxiliary 

cams and switches (SPDT) for electrical 

outputs in any position. All stagers are available 

for use in 120VAC, 220VAC,12VAC and 24VAC 

configurations. 

" 3 Hydraulic/Pneumatic Standard stagers are designed to operate 

normally open (pressure to dose) valves. 

Optional stagers can be supplied with an 

inverted program to operate normally closed 

(pressure to open) valves. 

STAGER SERIES MODEL 48 MODEL 51 MODEL 58. MODEL 96 

Max. Pressure PSI (bar) 125 (8.6) 125 (8.6) 125 (8.6) 250 (17) 

3 Max Temp F° (CO) 150 (65) 150 (65) 150 (65) 150 (65) 

G Body Material Brass Brass PVC Brass 

l Internal Gasket Neoprene Neoprene Neoprene Neoprene 

G Stem Plate PTFE PTFE . PTFE PTFE 

Number Of Control Ports 6 8 16 8 

G Inlet Port Size N PT 1/8 -inch 1/8 -inch 1/4 -inch 1/8 -inch 

P, Drain Port Size N.P.T 1/8 -inch 1/8 -inch 1/4 -inch 118 -inch 

3 Control Port Size N.P.T. 1/8 -inch 1/8 -inch 1/8 -inch 1/8 -inch 

3 Power Usage in Watts 4 0 Max. 4.0 Max. 3.5 Max. 3.5 Max. 

I Stager Specifications 
T. 
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 Stager Model 48 -00 Stager Model 51 -06 

I 

*Valve 2A required for I 

raw water bypass only. 

STANDARD STAGER PROGRAMS 

Stager 
Dest nation Des" ignition g 

Number of 
:Position Position : - 

... ,. ... 
. : . ". ApPiication .: :. 

,... : . Suggested 
Piping' Mom. 

48-00 4 ... - 4 Position Softener. 1078271 __, 

48=01. 3 
. 

3 Positiori Filter 1078272 . _ :.:. 

: : 48-83 4 3 Tank Sequential Filter,' Backwash Only ` 1078276 
.,í y, 
::x - 

48-84 5. 4 Tank Sequential Filter, Backwash Only 1078277 

: ... 
4885 

. 
. 

6- .. ..... . .. .:: 5 Tank Sequential Filter, Backwash Only - 1078278 
, 
' 

51-06 6 6 Position Softënt3r, Turned Brine and Refill 
......._ 

1078279 
k 

51-07 5 5 Position Softener, Timed Brine 1078280 

51-09 5 5 Position Softener, limed Brine Refill 1078281 

51-10 5 2 Tank Sequential Filter, Backwash and Rinse 1078282 

51-86 7 6 Tank Sequential Filter, Backwash Only 1078286 

51-87 8 7 Tank Sequential Filter, Backwash Only 1078287 

58-00 ........... ..............9.-_........... ........_.... 2. Bed .De-Ionization . 1078290... _ 

58-02. 9 2 Bed. De-lonizatiòn with De-Gasifier 1078291.; 

58-03 : 7 ._ 3 Tank Sequential Filter, Baçkwash and Rinse . :' 1078288. 

58-04 8 4 Tank Sèquential Filter, Backwash and Rinse . '.1078289 

, 5840 10 Mixed Bed De-loñlzatiòn . . . 1678292 : 

58-TA 8 Two Tank Alternating Softeners ... 1078293 

58-TB 10 Two Tank Alternating Softenérs,with limed Brine , . -. 

(Use with 962 Control Only) : 

1078294 

For high pressure applications, Model 96 stagers are available, with all programs as shown in 48 and 51 stagers. 

For More Information: 
Call Osmonics at (815) 984-9421 or (800) 245 -9421, or visit www.osmonics.com 

1 OSMONICS 
North American Sales 
2412 Grant Avenue 

' Rockford, IL 
61103-3991 
USA 

Euro /Africa Operations 
230 rue Robert Schurman 
ZA des Uselles 
F -77350 Le Mée sur Seine 
FRANCE 

Asia /Pacific Operations 
1044/8 SOI 44/2 
Sukhumvit Road Parkanog 
Bangkok 10110 
THAILAND 

38 14213 Phone 
39 18183 Fax 

(615) 964 -9421 Phone +33 1 64 10 2000 Phone +66 2 
1815) 964 -4449 Fax +33 1 64 10 3747 Fax +66 2 

Corporate Headquarters: 5951 Clearwater Drive, Minnetonka, MN 55343 -8995. 1952) 933 -2277 Phone 
0 Copyright 2002 ovionb.Inc. 

Printed In USA.PiN I t64142 Rr B 
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BASCO° Gauge* 
For General Use . 

-KV series, 2% Full scale accuracy Grade B (3 -2 -3) 
Dry, glass lens 

Case : IP50, black painted steel : 

P 
Ring : chromed steel r 
Dial: aknninum, while background black graduations (psi) and blue gradulations (kPa) 

Range : double, Ib / rtP (psi) and kPa 

Resolution ; lh division 

Bourdon Tube : bronze S 
Fitting : brass ríá" NPT- KV40 and KV50,%44" NPT- KV10, KV50 and KV60 S 
Working and process temperature : + 5 to 50°C, less than 8096 RH 

e 

Model Dia mm Dia inches Fitting 

KV401 40 mm 1W dia lower mount (m) 

KV404 40 mm 114' die center back mount (cbm) 

KV501 50 mm 2' dia lower mount (1m) 

KV504 50 mm 2" (ha center back mount (cbm) 

KV801 63 mm 2W dia lower mount (Im) 

KV604 63 mm 2%" dia center back mount (cbm) 

KV101 100 mm 4" ilia lower mount (1m) 

For 
model 

Front 
flange 

Clampring 

KV404 call 019088 

KV504 call 019089 

KV604 019039 019091 

Kv401 How to order 

Front flange - Clamp-ring 

KV501 Model - fitting 4 = (1/4" NPT) or 8 = (1/8" NPT) - Range Code 
KV601 

Example KV601 = 63mm, 1/4 "NPT, 0/100 psi 0 /700 kPa 

Range 
Code 

"Hg and psi 
Range 

. kPa 
Range 

"Hg 
Divisions 

psi 
Divisions 

kPa 
Divisións 

01 -3010'Hg -10010 0.5 2 

06 -30!0130 -100/0/200 1 1 5 

07 -301W60 -100/01400 . 2,5. 2 10 

.08 -3010/100 -100/0/700 5 2 20 

17 0115 0/100 0,25 (0,5): 2 

20 0/30 W200 0,5 5 

22 0160 0/400 1 10 

23 01100 01100 2 20 
95 01160 011100 2 20 

26 01200 0/1400 5 50(25)" 
27 00300 0/2100 5 50 

30 - 01600 014200 10 100 

32 0/1000 0/7000 20 200 

36 0/3000 0121000 50 500 

38 0/5000 0134000 -100 1000 

*KV101 only **KV601 and KV604 only 

KV101 All ranges are not available for all models (some are only made to order) 

Other sizes: 160mm (6 ") and 250mm (10) 

Other ranges : maximum 5000 psi (up to 63mm) -. maximum 8500 psi (100 and 160mm) 

Maximum process temperature 200°C 

Your logo on the dial (minimum quantity required) 

D D1 b h G SW 

KV404 40 46 27 11 1/81412T 14 

KV504 50 56 30 16 1/4' or 11814PT 14 

KV604 63 69.5 31 16 114141P1 14 

KV401 40 26,5 26,5 118"NPT 14. 

KV501 50 30 31 1/4' or 118"NPT 14 

KV601 63 32 35 1/411PT 14 

KVN01 100 33 59 1/4TiPT 22 

dimensions 

in 

millimeters 

Options 
Plastic case (KP series) 

Plastic 

Front flange (from factory at) 

Other models styles and fitt ngs available on request 

Telephone : (514) 328 -2550 1 

u 
r 
e 
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Pressure Gauges 
Pressure 

Vacuum 

PMP Precision Valve Co. Ltd. model P (pressure) & 
PV (vacuum) gauges are designed for general service 
applications and come in bottom or back connections. 
They are liquid filled to protect all internal parts of 
the gauges from the damaging effects of vibration and 
pulsations as a result of pressure fluctuations in the 
media and provides lubrication to all internal 
components. These economical general - purpose 
gauges are available with bourdon tubes in either 
phosphor bronze or 316L stainless steel. The sockets 
are available in either OT58 Brass or 316L stainless 
steel. 1/4" bottom or center back connections offer 
installation flexibility. A pressure range from full 
vacuum to 400 PSIG, to meet the requirements of 
most industrial applications. Model P & PV gauges 
are suitable for use on pumps, compressors, process 
pipelines, hydraulic units and other applications 
where quality gauges are required. 

P250SBBCG-13 

P250SBLCG-14 

Gauge Specifications 
Dial 2.5" (63mm), 4" (100mm) 
Case AISI 304 Stainless Steel 
Lens Polycarbonate 
Ring MSI 304 Stainless Steel 
Pointer Aluminum, Anodized Black 
Connection 1/4" NPT(M) 
Fill Liquid Glycerin 
Accuracy +/- 1.5% (ANSI/ASME Gr 1A) 
Socket 316LSS, OT58 Brass 

Bourdon Tube 316LSS, Seamless Drawn 
Movement 304SS, OT59 Brass 
Gasket Material Silicone Rubber (Socket) 

EPDM (Lens, filling plug, 
blow -out vent) 

Protection IP65 per UEC 529, UNI 8896 
Welding Silver Alloy 

Sblec.=:1?i on:es 
p- ;;: ; ' 

eátwqo: íí.443Ftr 
1 

] 1111 . 5sI 
!:Yr nu. ac s: sS9tErii 

'en : ;& ç,éssémi`'rá 
44'iö:Fg; 

PMP Precision Valve Company Ltd. Is a progressive supplier of current products. The features, materials of construction and dimensional data as detailed in this bulletin 0 arc intended for your reference only, and should not be relied upon unless confirmed in writing by PMP Precision Valve Co. Ltd.. Certified dimensional drawings are 
available upon order receipt. 
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C's\ 41S 11%%/1 
Pressure Gauges 

Pressure 

Vacuum 

Bottom Connection 

PB250SBLCG-12 

114r.N127 (2.5" pion 11--. 
it'r-lkiPT (4" Dial) 

G 

Dial Size A B D F (SQ) 
8 0.39" (10)1 

0.43" (11) 
2112" 1 2.64" (67)11.18" 

14.29" (109)11.42" 
(30)12.09" 
(36)13.19" 

(53) 
(81) 

0.55" 
0.87" 

(14) 
(22) 4" 

Units: Inches (mm) 

Back Connection 

'Dial Size A E F (SQ) 
2 1/2" I 2.48" (63) I 1.12" (28.5) I 0.75" (19)t 0.55" (14) 

Units: Inches (mm) 

PMP Precision Valve Company Ltd. Is a progressive supplier of current products. The features, materials of construction and dimensional data as detailed in this bulletin 
are intended for your reference only, and should not be relied upon unless confirmed in writing by PMP Precision Valve Co. Ltd.. Certified dimensional drawings are 
available upon order receipt 

DICC1VIDT 1-1/71 

4) 
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Safe:Handling.: ci Replace e to da ¡ter 
for Restrooms, Showe sd ÏI êhs _ 

Unique Breakthrough 
Add cleaners. Though they are great for Industrial strength jobs, they are extremely dangerous 
to use. Bums and toxic fumes are just a few of the hazardous characteristics associated with 
acids. Wouldn't it be great to get the same, strong cleaning power withoutthe dangerous side 
effects? Now you cant State SHARK is the latest breakthrough in acid replacement technology 
that cleans restrooms, showers, toilet bowls and other areas troubled by hard water deposits 
from top to bottom -safely. 

Incredibly Safe Formula 
SHARK is safer to clean with because it is composed of Urea Hydrochloride, an organic salt that 
acts like an acid. It's as strong as most acids, yet is much safer to work with. It's also surface- 
friendly and won't cause corrosive damage to most metal surfaces when used as directed. 

Tough Cleaning Power 
, Despite its surprisingly gentle forrnulation, SHARK worlcs with lightening speed to penetrate and 

liftoff soap scwn, uric acid, waterdeposits, calcium deposits, rune build-up, mildew stains, grease, 
organic matter*, and even rust. It's perfect for light, medium, and even heavy restmom soils when 

used In conjunction with routine maintenance programs. It rinses off completely with either hot or 
cold vrater. 

i. Safe on Surfaces 
SHARK is so mild that it can be used on all hard, non-porous surfaces. Use it on copper, stain- 
less steel, fiberglass, glass, tile, masonry, porcelain and grout. !two n't corrode or damage most 
metal surfaces, including aluminum* or chrome-plated* fbdures when used as directed. 

- 

, artil 
- 

n 

3010 

Freshly Scented 
SHARK won't leave an offensive acidic odor that is associated with other acid cleaners. It is scented with a 
wintergreen fragrance to thoroughly deodorize restrooms forthat extra feeling of deep down clean. Be sure to 
rinse well in kitchen areas. 

Economical To Use 
SHARK's tough formulation out-cleans ordinary products by requiring a lesseramountto thoroughly clean sur- 
faces. Basically, it takes less of SHARK to do morel! It can be used diluted depending on the severity of the soils 
that need to be removed. For heavy, longtime build-ups use at full strength. 

Environmentally Friendly 
SHARK contains no VOC's or phosphates. ft is non-corrosive, non-flammable, and is completely biodegradable. 
It also meets the requirements for use In Federally inspected meat and poultry plants and is CFIA approved. 

Conveniently Packaged for Easy Cleaning 
SHARK's ready-to-use one-quart bottle can be fitted with State's trigger sprayer for even easier application. 
Simply spray product on surfaces, toilet bowls, and urinals and rinse off for instant sparkle and shine. 

- 

1511- I mvw.stateindusbial.com 
02003- State Industrial Products Corp-. 

S 1 tt, t 

. . ' 

Stock #106440 7- 
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ssc® 
Stainless Steel Clean er & 
Cleans, Polishes 

1 
J 

1. 

.-, 

SMz,e,;.A.T?¢R 

£-@á3 .. 

HARD -SURFACE CLEANERS 

an 
Polis] 

d-Protects 

-+^ru.r'__ , _ 
G4,16.. V. yaát-.. 

;41 

;9__, 

a 

A 

7a-zim i 
u_ 

- . r r 7177 7.7 - 

THREE -IN -ONE 
. SSC, is a specially developed eleaner'añ 

to maintain the original finish of stain] 
chrome; aluminum, copper, b0044. 
riormetalsurfaces. Can alsobeused 
formica,, laminated plant cs a d öt 
able surfaces. Use SSC clean, 

ERE TO USE 
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ifa Cör./`-afri§ìT.ÿ.illit57orl¡..¡¡¡SIeXqo LEAVES A PROTECTIVE.,CÖ; 
-SSC leaves a protéçtivè:shièld 

unsightly finger marks wàter spóts; 
- 

-NO GREASY FILM:: 
SSC removessmudges ßngerpr ntsiwaters 

greasé..deposits, oil based marks'andfooï s 
.It contains no harmful petroleum distill test 

FRESH LEMON STATE 
- Not only will SSC ;maintain your facilitÿ and 

provide optimum protection, it also leaves the 
scent of fresh citrus. ' ..._,. 

J 
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ssc® 

H50932 

HARD -SURFACE CLEANERS 

DIRECTIONS FOR USE 
Hold can upright 6-12" from surface. Spray lightly over 
surface area. Clean entire area with a damp cloth. For 
heavy soiled surfaces, allow the foam to remain up to a 
minute before wiping. Polish to a bright finish with a 
clean, soft, dry cloth. Old or poorly maintained stain- 
less steel should be rejuvenated with State Champ 
prior to SSC application. 

Please review label and MSDS for all product direc- 
tions, precautions and first aid information. 

TECHNICAL DATA 

.F11111M 

APPEARANCE: Aerosol spray liquid 
COLOR White 
FRAGRANCE: Fresh lemon scent 
AEROSOL CATEGORY: Non - flammable type 
FLASH POINT OF BASE INGREDIENT: 350'F T.O.0 
SOLUBILITY IN WATER: Minimal 

SPRAY PATTERN: Uniform Foam 
SPECIFIC GRAVITY: 0.95 
PERCENT VOLATILE: Over 50% 
CHLORINATED SOLVENTS: None present 
STAIN REMOVAL: Excellent 

CLEANING ABILITY: Excellent 
POLISHING ABILITY: Superior 
STORAGE STABILITY: Minimum one year 

® Copyright 1999 - State Industrial Products Corp. 
STATE 
Off for acntam4mw ena 

1 -800- 782 -2436 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 244 of 667



)...HARK STATE 

Safe Handling Acid Replacement Kleaner 
for Restrooms, Showers and Kitchens 

Directions for Use 
Cleaning bathrooms and showers: 
Use diluted up to 25 parts water, depending on application, the 
surface, and the severity of the soil. Allow solution to remain on 

the surface asuf iclentamountoftimedependingonso ll.Heavy 
deposits may require light scrubbing with a brush. Rinse with 

clean water or wipe with a damp sponge. 

Technical Data (Typical) 

.11.-111 

Cleaning kitchen surfaces: 
Food contact surfaces should be rinsed with potable water after 

using this product 

*Note: Use caution on galvanized steel, stainless steel, 

chrome, aluminum, and polished marble surfaces. Test in a small 
inconspicuous are before use. Avoid prolonged contact with 
these materials during cleaning. Be sure to rinse thoroughly with 
water to avoid corrosion of surface. 

Form: Liquid, waterborne 

Color. Red/orange 
Odor. Wintergreen 
Specific Gravity: 1.06 gm/ml 

Weight per Gallon: 8.86 lbs. 

Solubility in Water. Complete 
Viscosity CPS @ 70 °F: 100 -200 cps 

Flash Point: None to boiling point 
pH: Less than 1 

Corrosivity Rating (49 CFR 173.137): Non- corrosive 
Surfactant System: Biodegradable 
Alkyl Phenol Ethoxylate (APE) Surfactants: None present 

Volatile Organic Compounds (VOC's): None 

Organic Solvents: None 

Phosphates: None 

Acute Dermal Inritation!Corrosion- Rabbits: Non -corrosive 
Boiling Point: Greater than 210 °F 

Effect on Steel: Non- corroslve* 
Effect on Aluminum: Prolonged contact may have some effect* 

Effect on Galvanized: Prolonged contact may have some effect'' 
Effect on Chrome: Prolonged contact may have some effect 
Effect on Copper. Non -corrosive 
Effect on Brass: Non -corrosive 
Effect on Rubber None 
Effect on Plastics: None 

Effect on Paint: None 

Effect on Grout: None 

Effect on Porcelain and Ceramics: None 
Effect on Stainless Steel: Non -corrosive* 

ISP ©2003 - State Industrial Products Corp. 
30R03 . www.stateindustrial.com Stock #106440 . 
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Sonitec Inc. 

AUTOMATIC A3 FILTRATION SYSTEM 

VALVE AND STAGER POSITIONS 

Valve #1 Function: Allows raw water entry to vessels for filtration. 

Valve #2 Function: Allows filtrate water to exit to service. 

Valve #3 Function: Allows clean water entry to vessels for backwash. 

Valve #4 Function: Allows backwash water to exit to waste. 

Valve #5 Function: Allows rinse water to exit to waste. 

STAGER SEQUENCE 

Stager Wheel Position and Vessel Cycle 

Stager Position Vessel Cycle 

Position #1 Vessel A is in backwash cycle. 
Vessels B and C are on filtration cycle. 

Position #2 Vessel A is in rinse cycle. 
Vessels B and C are on filtration cycle. 

Position #3 Vessel B is in backwash cycle. 
Vessels A and C are on filtration cycle. 

Position #4 Vessel B is in rinse cycle. 
Vessels A and C are on filtration cycle. 

Position #5 Vessel C is in backwash cycle. 
Vessels A and B are on filtration cycle. 

Position #6 Vessel C is in rinse cycle. 
Vessels A and B are on filtration cycle. 

Position #0 Vessels A, B, and C are in filtration cycle. 
Filter system is on -line. 

Stager wheel numbers must appear in center of wheel at the 6 o'clock position. 

Vortisand Valve/Stager Positions 
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Sonitec Inc 

TROUBLE- SHOOTING 

PROBLEM 

1. Pump rotating but water 
is not circulating. 
(if applicable to your system) 

2. Pump seal and/or PVC piping 
on pump outlet is leaking. 
(if applicable to your system) 

3. Motor not rotating. 
(if applicable to your system) 

4. Water leaking from 
diaphragm valve locations. 

5. Automatic valves not 
functioning properly. 

CHECK 

a) Check water inlet for blockage. 
b) Pump inlet connection drawing air. 
c) Pump seal drawing air. 

a) Pump, operated without water. 
b) Normal wear of pump seal. 

a) Electrical power failure. 
b) Capacitor failure. 
c) Thrust disc hang -up. 
d) Corroded contact points. 
e) Thermo switch failure. 
f) Bearing failure. 
g) Pump impeller jammed. 

a) Loose tubing or fitting. 
b) Diaphragm failure. 

See valve breakdown and 
diaphragm replacement procedure. 

a) Electrical power failure. 
b) Water line to stager is clogged. 
c) Stager screen is clogged. 
d) Water pressure operating valve is off. 
e) Diaphragm rupture. 

See valve breakdown. 
)) Cartridge filter clogged. 
g) Control pressure (air or water) not sufficient. 

Vortisand Troubleshooting 
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Sonitec In 

TROUBLE -SHOOTING 

PROBLEM . CHECK 

6. Noticeable increase in filter 
backwash frequency. 

7. Filtrate not keeping in supply 
with demand. 

a) Waste line restriction. 
b) Sudden increase in water contaminants. 
c) Filter not receiving full specified back- 

wash cycle. 
d) Filter media clogged. 

See sand media cleaning instructions. 

a) Increase in water filtrate demand. 
b) Pressure differential switch failure. 
c) Electrical power failure. 
d) Stager motor failure. 
e) Defective PLC. 
f) Increase in water contaminants. 
g) Diaphragm valve failure. 

8. Stager wheel rotates a) Microswitch failure. 
continuously. 

9. Stager wheel fails to rotate. 

10. Stager off control sequence. 

11. Media carry-over in filtrate line. 

a) Power is off. 
' b) Microswitch failure. 
c) Stager motor failure. 
d) Stáger motor gear failure. 

a) Defective PLC. 
b) Microswitch failure. 

a) Air brought to filter from raw water. 
b) Media contaminated with bacteria. 

The media must be cleaned or replaced. 
c) Broken filter internals. 

Vortisand Troubleshooting 
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Sonitec Inc. 

TROUBLE- SHOOTING 

PROBLEM 

12. Hammer shock when system 
begins backwash cycle. 

13. Hammer shock when system 
is filtrating. 

CHECK 

a) Pressure return in filtrate line. 
Add a check valve at filter outlet down- 
stream from valve #2. 

a) Control pressure fluctuating beyond limits 
making filter valves open and close 
continuously. 

Vortisand Troubleshooting 
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Snnitnc INC. 

RECOMMENDED SPARE PARTS 

VORTISAND MODEL : AC3 -30 -SP 

ESCRIPTION:. .MODEL # QUANTITY:., 

Diaphragm kit for 1 -1/2" valve 424 -RA 4 

Tool for 1 -1/2" valve 424 -GT 1 

Diaphragm kit for 2" valve 425 -RA 4 

Metal Part for 1 -1/2" valve NC 424 -RG 4 

Metal Part for 2" valve NO 425-RF 1 

Metal Part for 2" valve NC 425-RG 1 

Stager 58B A- 12235 -Z 1 

Top layer sand media (65 lbs /pail) 2 micron 10 pails 

Pressure gauge 0 -160 psi KV501425 4 

Pressure gauge 0 -100 psi, liquid PB250SBLCG -12 2 

Pre -filter stager cartridge P5 1 

2007 
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1 clac. 

WARRANTY 

The equipment furnished by the manufacturer will be guaranteed as follows: 

The warranty on filter system vessels is 5 years and warranty starts 60 days after 
shipment date. 

The warranty on filter manifold and external equipment is '1 year and warranty starts 60 
days after shipment date. 

Within this period, any parts or equipment found to be defective under normal use will 
be repaired or replaced with no material charge to the customer except for labor and 
shipping costs. 

Ultra -fine Water Filtration and Membrane Separation 
4020 Bols- Franc, St- Laurent, Quebec, CANADA H4S 1A7 (514) 335 -2200 Fax: (514) 335 -2295 

Q 85 Sergeant Street, Holyoke, MA 01041 USA (413) 532 -6089 Fax. (413) 534 -5893 
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T SnhlÏtEc Inc 

SEQUENCE OF OPERATION FOR UNIT 
Vortisand type A -3 

Backwash can be initiated three different ways: 

1. DPS (differential pressure switch), close contact for 15 seconds. 
2. Manual start, push button depressed for 10 seconds. 
3. Time delay 24 hours (adjustable). 

Step by step of a BW (backwash) sequence for the PLC after a BW request: 

1. The stager motor output is turned on. 
2. When the index switch goes from close to open, the PLC stops the stager motor output. 
3. BW timer starts for 8- minutes default. (Adjustable), tank 1 backwash. 2 and 3 in filtration. 
4. At the end of this timer, the stager motor output is tumed on. 
5. When the index switch goes from close to open, the PLC stops the stager motor output. 
6. BW timer starts for 8- minutes default. (Adjustable), tank 2 backwash. 1 and 3 in filtration. 
7. When the index switch goes from close to open, the PLC stops the stager motor output. 
8. BW timer starts for 8- minutes default. (Adjustable), tank 3 backwash. 1 and 2 in filtration 
9. At the end of this timer the stager motor is turned on 
10. When the index and home switches go from close to open, the PLC stops the stager motor output. 
11. The BW counter adds 1 up. 

Valve 
la 

Valve 
2a 

Valve 
3a 

Valve 
4a 

Valve 
1b 

Valve 
2b 

Valve 
3b 

Valve 
4b 

Valve 
1c 

Valve 
2c 

Valve 
3c 

Valve 
4c 

filtration Open Open Close Close Open Open Close Close Open Open Close Close 
Bw 
tank A 

Close Close Open Open Open Open Close Close Open Open Close Close 

Bw 
tank B 

Open Open Close Close Close Close Open Open Open Open Close Close 

Bw 
tank C 

Open Open Close Close Open Open Close Close Close Close Open Open 

When a BW is on, it is possible to go step by step by pressing the manual BW button (F4). 
The BW timer shows the time remaining on the operator interface. 
The BW time delay request is a timer that starts at the end of the last BW, and when it reaches the set point, 24 
hours (adjustable), the PLC starts a BW. If one of the other BW request starts a BW before the end of this 
timer, the timer resets at zero at the end of that BW. 

Normal alarms are: 
Stager alarm (input change when no command by PLC or no feed back when output energized). 

> Maintenance alarm (365 days warning adjustable). 
Periodic cleaning. 

Ultra -fine Water filtration and Membrane Separation 
ia 4020 Bois -Franc, St- Laurent, Quebec, CANADA H4S 1A7 (514) 335 -2200 Fax: (514) 335 -2295 

85 Sargeant Street, Holyoke, MA 01041 USA (413) 532 -6089 Fax. (413) 534 -5893 
E -mail: sonitecna vortisand.com 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 263 of 667



ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 264 of 667



 

. . 
TROJAN UVSWIFTTMsc 

, 

Revision: A 
Last Updated: 06NO22 
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The TrojanUVSwiftTMsc in this manual, may be covered by one or more of the following United States 
(US) or Canadian Patents: 

US 6,635,613 US 5,504,335 
US 6,500,346 US Re. 36,896 
US 6,659,431 CDN 2,160,729 
US 6,342,188 CDN 2,177,040 
US 5,418,370 CDN 2,239,925 
US 6,564,157 

FOREIGN PATENTS HAVE BEEN GRANTED AND OTHER PATENTS ARE PENDING. 

Notwithstanding the provisions of the General Conditions set forth in the Pre -Selection Documents, Trojan shall not 
indemnify the Owner or the Contractor from any costs, damages, royalties or other claims arising out of any patent issued 
to Calgon Carbon Corporation with respect to a method of treating Cryptosporidium or other organisms in water using 
ultraviolet light of any wavelength. 

COPYRIGHT © 2006 By Trojan Technologies 
ALL RIGHTS RESERVED 

Revision: A 
Last Updated: 06N022 
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TROJAN Uy 
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Improving your quality of water. Worldwide. iv 
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First in our field iv 

Trojan UV4000TMPIus v 
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The TrojanUVSwiftTM vi 
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Important Contacts 
TROJAN TECHNOLOGIES 

S 

Head Office (Canada) 

3020 Gore Road 

London, Ontario 

Europe 

TROJAN GERMANY ELMSHORN 

Otto- Hahn -Str. 9a 

Canada D -25337 Elmshorn 

N5V 4T7 Germany 

Telephone: +49 700 88265243 

Toll Free Number: 1 -800- - Fax: +49 700 83237329 

Toll Free fax: 1 -800- - 

(Canada and U.S.A. Only) 

Internet: http: / /www.troianuv.com 

For projects in Continental Europe 

Local Representative United Kingdom 

Telephone: TROJAN UK 

Fax: 5, De Salis Court 

EMAIL: Hampton Lovett 

Droitwich, Worcestershire 

England, WR9 OQE 

Telephone: + 44 -1- 905 -771117 

Fax: + 44 -1- 905 -772270 

For projects in the England, Scotland, Wales and 
Ireland ONLY 
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Trojan Technologies Company Profile 

Improving your quality of water. Worldwide. 
From the water we drink, to the wastewater or 
sewage we produce, and the processed water 
we use in our industries and in agriculture, 
water is a precious resource that touches every 
person on the planet in one way or another 
every single day. 

As the world's population increases, so too 
does the demand for this commodity, and 
given the fact that only 1% of the world's water 
is fresh water, and that only a small percentage 
of that is drinkable, the challenges in 
maximizing this resource for current and future 
generations are abundantly obvious. 

Trojan Technologies - matching new 
markets with new solutions 
Identifying key market opportunities and 
matching proven solutions to water -related 
environmental problems has been the hallmark 
of Trojan Technologies for more than a 
quarter of a century. Founded in 1976, the 
company has led the change to water 
disinfection systems that use environmentally 
responsible, cost -effective ultraviolet light in 
place of chemicals. 

Today, Trojan is recognized around the world 
as being the leader in UV disinfection 
technology and is committed to aggressively 
leveraging its proprietary expertise in a growing 
number of key market sectors. These markets 
include municipal drinking water, municipal 
wastewater, environmental contaminant 
treatment, and residential applications as well 
as the ultra -purification of water used in food 
and beverage manufacturing, pharmaceutical 
processing, and semi -conductor applications 
around the world. 

Trojan is a Canadian -based company, and is 
publicly traded on the Toronto Stock Exchange 
under the trading symbol TUV. 

Trojan's success is evident in the fact that 
it has the largest installed base of 
municipal UV disinfection systems 
operating around the world. 

Trojan employs over 300 employees at its 
offices in Canada, Europe, the United States 
and the Pacific Rim and services a growing 
customer base around the globe through an 
extensive network of dealers and 
representatives. This strong distribution 
network allows us to provide unparalleled 
levels of service and support to customers 
regardless of where they are located. 

Meeting current and emerging needs 
All Trojan systems are designed to meet 
specific regulatory requirements around the 
world, including the United States, Canada, 
Great Britain, New Zealand, Australia and 
Germany. In addition to meeting and 
exceeding these requirements, UV disinfection 
creates minimal by- product formation, and is 
extremely safe for both UV system operators 
and the public. 

Trojan's advanced manufacturing facilities 
ensure a high level of quality control at every 
stage of the process, from initial design to final 
installation. In 1998, Trojan received the ISO 
9001 -1994 designation - an internationally 
recognized model for quality assurance in 
design, development, production, installation 
and service. 

First in our field 

Recognized as being the most experienced 
and knowledgeable professionals in the 
industry, Trojan scientists and engineers have 
introduced many of today's global innovations 
in UV technology: 

- The first application of UV technology to 
disinfect reclaimed wastewater to stringent 
limits 

- The first incorporation of electronic ballasts 
into low- pressure UV lamp disinfection 
technologies 

roj_nI&iSwiift "sc I:1 Series Submittal 
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- The first commercially successful medium 
pressure UV lamp system (TrojanUV4000TM) 
for high volume and lower quality wastewater 
treatment 

- The first integrated chemical and mechanical 
cleaning system for both low and medium 
pressure UV lamp systems 

- The first electronic ballast with extended 
control capacity for medium pressure UV 
lamps in any application 

The first underwater UV lamp testing facility 
Wthe industry. 

- The first Environmental Contaminant 
Treatment process utilizing UV lamp 
technology 

Our track record for innovation has set us apart 
and with more than 45 Trojan patents granted 
or pending, we are well positioned to continue 
leading the way to safer, more efficient water 
disinfection techniques. 

Market Focused 

Municipal Wastewater 

Recognized as a safer, more cost -effective, 
and environmentally -responsible alternative to 

ill 
Dchlorination, UV has become the preferred 

ice for wastewater disinfection. 

Trojan UV systems offer municipal wastewater 
treatment plants a safe, practical, and 
economical alternative to chlorination. Today, 
Trojan has more UV disinfection systems in 
operation around the world than anyone else - 
treating more than 11.4 billion gallons a day 
(1.8 million m3 /hr) - demonstrating the high 
regard in which Trojan's proven products and 
service are held in the industry. 

TrojanUV4000PIusTM 

Our most advanced wastewater system, the 

TrojanUV4000PIusTM builds on the innovative 
design established by the original a janUV4000PIusTM - the first commercially 

Wccessful medium pressure, high -intensity UV 

v 

lamp system specifically designed for handling 
high volume and lower quality wastewaters. 
Engineered and built for maximum 
dependability, the TrojanUV4000PIusTM 
incorporates automatic chemical/mechanical 
cleaning (ActiCleanTM) technology. The 
System is designed for municipalities with 
populations of between 50,000 and 5 million. 

TrojanUV3000TM Plus 

Designed using the latest UV technology, the 
TrojanUV3000PIusTM uses cost -saving 
amalgam lamps. These high output lamps are 
automatically dimmed when flow demand 
drops or when the water clarity increases. This 
feature significantly extends lamp life and 
reduces operating and maintenance costs. The 
TrojanUV3000PlusTM, which also features 
Trojan's exclusive ActiCleanTM 
chemical /mechanical cleaning system, is 
designed for municipalities with populations of 
between 25,000 and 300,000. 

Municipal Drinking Water 

Trojan offers the most advanced UV systems 

in the world for safeguarding drinking water 

from harmful microorganisms, including 

Cryptosporidium and Giardia. 

The leader in the municipal wastewater market, 
Trojan is also aggressively pursuing the rapidly 
expanding municipal drinking water market. UV 
offers a proven solution and safe alternative to 
chemical disinfection, which can produce 
harmful by- products. UV also has the benefit of 
not affecting the taste, color or odor of water. 

Though relatively new to the drinking water 
sector, Trojan has quickly capitalized on this 
growth market. In fact, Trojan is installing the 
largest UV drinking water disinfection system in 

the world. When ready, this system will be 
capable of handling 180 million gallons per day 
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- double the capacity of the largest existing UV 
system. 

Not only are Trojan's Municipal Drinking Water 
contracts growing in scope and size, there is 
increasing diversity in how the innovative 
UVsystems are being integrated with existing 
chemical and non -UV disinfection treatments. 

A key reason is that government legislation is 
changing the way communities look at 
safeguarding their drinking water supplies. 
Municipalities are responding by 
supplementing their systems with other forms 
of disinfection in a strategy known as "multi - 
barrier protection." Based on efficacy, and 
environmental- safety, Trojan UV technology is 
extremely well positioned to continue capturing 
significant marketshare. 

Another key consideration is cost. Trojan UV 
costs are about 1/5 that of ozone disinfection, 
and 1/10 the price of membrane filtration - the 
two key technologies competing with UV in the 
multi- barrier treatment market. 

The TrojanUVSwiem 
The TrojanUVSwiftTM Municipal Drinking Water 
system provides a flexible platform that allows 
for upgrades to meet new or more stringent 
requirements, such as changes in flow rate, 
regulatory requirements, disinfection 
redundancy demands, or changes in intake 
water quality. With one of the smallest reactor 
dimensions in the industry, the 
TrojanUVSwiftTM offers important cost 
advantages over other larger UV systems for 
retrofit applications in existing drinking water 
treatment plants as well as new plant 
construction. 

TrojanUVSwiftTMsc 

Specially designed for smaller communities 
(SC), the TrojanUVSwiftTMsc allows regions 
with flow volumes of less than 1 million gallons 
per day to safeguard their drinking water 
supply against Cryptosporidium and Giardia 
and other harmful microorganisms. Although 
the TrojanUVSwiftTMsc system itself is small, 

the market for it is significant - in North 
America, Europe and abroad. 

The advanced, high efficiency reactor of the 
TrojanUVSwiftTMsc outperforms other UV 
reactors by up to 30% and is compact enough 
to retrofit into most existing drinking water 
supply lines. The TrojanUVSwiftTMsc has the 
added benefit of a lower capital cost than other 
disinfection technologies. It is also extremely 
affordable and easy to operate. 

Industrial/Commercial Applications 
Trojan's industrial product, the 
TrojanUVLogicTM, is considered to be the best 
in the industry. Manufactured to Class 100,000 
Cleanroom specifications, the TrojanUVLogicTM 
meets the exacting needs of a diverse range of 
ultra -pure water users, including the food and 
beverage industries, pharmaceutical 
companies and micro -chip manufacturers. 

Trojan is gaining a strong foothold in the 
industrial /commercial market through its 
acquisition strategy and depth of experience in 
robust product design and manufacturing. 
TrojanUVLogicTM systems are designed to 
deliver the highest quality water, free of 
microbiological and total organic carbon, for a 
wide range of growth sectors: 

Process water: Food, beverage and cosmetic 
industries. 

Ultra -Pure Water: Electronic, semi -conductor, 
optical and pharmaceutical industries. 

Aquaculture: Fish hatcheries and shellfish 
cultures. 

Cooling Water: Cooling towers, humidifiers 
and plastic injection molding. 

Fountain Water: Fountains and swimming 
pools. 

Reuse: Reuse of process water for fruit and 
vegetable processing, car and bottle washes. 

Marine: Disinfection of Drinking water and 
Wastewater on large boats and ships 
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Environmental Contaminant Treatment 
(ECT) 

Many chemicals, such as pharmaceuticals 
and industrial byproducts, are difficult to 
treat with conventional technologies. UV, 
however, is capable of effectively treating a 
multitude of these compounds safely and 
efficiently. 

The need to safely and effectively treat the 
Iidly emerging problem of environmental 
ntaminants in our soil and groundwater is a 

growing concern to people around the world. 
Every day new contaminants are being 
discovered in the water cycle and are 
potentially reaching the tap. Many of these 
contaminants have endocrine -disrupting 
potential, and in many cases the health effects 
of combining different chemicals are unknown. 
The market potential of utilizing UV light - often 
the only economical way to remove specific 
environmental contaminants - is staggering. 
Trojan is leading the way in harnessing 
ultraviolet light for safe, effective Environmental 
Contaminant Treatment. Using UV technology, 
we can remove toxic micropollutants - such as 
pesticides, industrial solvents and other 
manufacturing by- products like n- 

. rosodimethylamine (NDMA), and 1,4- 
xane - from contaminated water supplies 

and restore these critical sources of drinking 
water. 

Trojan's groundbreaking UV solutions for ECT 
are being utilized in a variety of growing 
markets, including: 

Water reuse 

Effective against pathogenic viruses, bacteria, 
and protozoa, UV disinfection is now the 
preferred choice for water disinfection. 

Groundwater remediation 

Chemical remediation 

Wastewater treatment 

Drinking water treatment 

Dangerous environmental contaminants have 
been detected in each of the above 
applications, and Trojans scientists have 
conducted extensive work in the application of 
UV to ensure the safety of water users. In 
addition to the TrojanUVSwiftrM, Trojan offers 
the revolutionary TrojanUVPhoxTM for the 
treatment of environmental contaminants. 

TrojanUVPhoxTM 

Trojan now offers the next generation UV 
reactor for Environmental Contaminant 
Treatment (ECT): the TrojanUVPhoxTM. The 
patent -pending TrojanUVPhoxTM 
(UVPhotolysis and Oxidation) is a 
groundbreaking, pressurized ultraviolet (UV) 
light reactor that utilizes Trojan's low energy, 
high output UV lamps. Through the extensive 
use of computational fluid dynamics models 
and other computer simulation tools, the 
TrojanUVPhox M has been optically and 
hydraulically optimized to provide extremely 
efficient and cost -effective UV treatment. Its 

unique design allows for the use of multiple 
TrojanUVPhoxTM reactors in series, giving the 
low- energy TrojanUVPhoxTM an extremely 
compact footprint. As an added benefit, the 
low- energy TrojanUVPhoxTM can provide 
disinfection capabilities as well, leading to 
further cost savings. 

One of the premier water treatment facilities in 

the world, operated by the Orange County 
Water District, has selected the 
TrojanUVPhoxTM as the UV solution for the 
treatment of NDMA in its Groundwater 
Replenishment System (GWRS), to be 
constructed in 2003 -04. When completed, the 
facility will employ the largest quantity of UV 
treatment equipment ever assembled for one 
project, treating up to 70 MGD of contaminated 
water to drinking water standards. 

Residential Applications 

Compact in size, and easy to install, the 
TrojanUVMaxTM series of high -performance 
and commercial disinfection systems is 
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designed for homes, cottages, hospitals, 
restaurants, and nursing homes. Unlike 
virtually all other residential and commercial 
treatment technologies, Trojan UV systems 
provide effective elimination of harmful 
microorganisms such as Cryptosporidium, 
Giardi, and E -coli. 

The pursuit of new distribution channels is 
opening this product category to significant 
opportunities for growth. 

ISO 9001 Certificate of Registration 
ISO 9001 certificate is included on the 
following page. 
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Certificate of Registration 
QUALITY MANAGEMENT SYSTEM - ISO 9001:2000 

This is b ceráTy that 

Trojan Technologies Inc. 
3020 Gore Road 
London 
Ontario 
NW 417 
Canada 

Holds Cemälicste No: FM 63961 

end ashes e Quality Ma sge ent System which oamples waTh the requirements of 1S0 9001:2000 for the foäawing scope: 

Research, design. engineering. and manufacture of ultraviolet (UV) ógíá tecmdogies for 
wastewater, industrial, and drinking water drs<rfection applications, and for the 
destruction of toxic pollutants in liquid and air streams_ 

For and on behalf of SSE 

_ : Y ̀ ! : ̂  ,r?.t r1-' 
Residen( 8S1 Management Systems fAmericastl 

Originally registereá 03f2711998 List Islam 06/1202006 Expiry Dale_ 06/11/2009 

Tli ®06rá remains re pepely Cr BSI. IIIG and t» be imbrued otoeabsy upon the inquest 
An elocbormeaIlleste Can be slime:bed mine_ Prtbed Coplea can be vallL6e0 81 rw 
Tb be toad It mgmdlal art Die seam Wave or be *Masi appemiL 
Amtsaas Fieadquirterti 12110 Sunset Ms MA Side 209. Realm. 1A 201911. USA 
Graip litsniquabó 389 a,lu.let Mad. Lods, alla 40d,. leC 

Page: 1of2 

mw t 
IL11111 

Management 
Systems 
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Certificate No: FM 63961 

Location Registered Activities 

Trojan Technologies inc. Research, design, engineering, and manufacture of 
3020 Gore Road ultraviolet (UV) light technologies for wastewater, 
London industrial, and drinking water disinfection applications; 
Ontario and for the destruction of toxic pollutants in liquid and 
N5V 4T7 air streams. 
Canada 

Originally registered: 03i2711998 Latest Issue: 0611212006 Expiry Date: 06111/2009 

Page: 2 of 2 
T1Is cenmcaae remains :ne propery o1 ESL nc. ono stral ae retumee Irtm'vec!atety upen the :e3uest. 
An electronlo ceraEcale cart be aultenscateo antna _Primed ccples can bÉ vaidateo'3t vvAlá' .Est- glooa:,.coMCroF:QVectocy. 
To oe reao In conluncuan wen tie scope awe or the,attacred appentmc. 
Americas Heaaquarers: 12110 Sunset tils Road, Suite 200, Reston. VA 25130, USA. 

Grip Headquarters: s?? crlswteK Hp Raid, lcrdat, Wd 4Al, UK. 
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1 System Overview 1 -1 

1.1 SYSTEM COMPONENTS 1 -1 

UV Reactor 1 -1 

Control Panel (CP) 1 -1 

UV Sensor 1 -2 

Wiping Systems 1 -2 

Automatic Mechanical Wiping System (AMWS) 1 -2 

1.2 OPERATIONS OVERVIEW 1 -2 

System Overview 1 -2 Control 

1.3 SYSTEM DESCRIPTION 1 -3 
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1 SYSTEM OVERVIEW 

1.1 System Components 
The TrojanUVSwiftTMsc is made up of several 
components: 

UV Reactor (UVR), 

Control Panel (CP), 

Automatic Mechanical Wiping System 
(AMWS) 

Power Pack (dependant on available 
main power supply) (Optional) 

UV Reactor 
The efficient L- shaped UVR is a stainless steel 
pipe which houses the UV lamps. The lamps are 
enclosed in quartz sleeves and are supported by 
the sleeve holder assembly. The number of 
lamps depends on the water quality and flow 
rate. 

The TrojanUVSwiftTMsc germicidal UV lamp is a 
low pressure, high intensity amalgam lamp. 

nlet Flange 
(ANSI or DIN) 

V 

Bolt - On End Plate 

I \ / 
Outlet Flange - 
(ANSI or DIN) 

Reactor Mounting 
Brackets (may 
differ depending 
on model) 

End Plate Handle 

Mounting 
Brackets 

Control Panel (CP) 

Product 
Identification 

IROIAt: S00171 

Lockable 
On /OFF 
Switch 

Interface 
Screen 

Interface 
Keypad 

Control Panel 
Enclosure 

Panel 
Door Lock 

The Control Panel (CP) houses the main 
interface to the UV system and a 
microprocessor based controller with a VF 
display that allows for local control, monitoring 
and configuring of the system. The CP also 
houses the power supplies that provide power 
distribution to the UVR and associated 
equipment (i.e. Automatic Mechanical Wiping 
system, UV Sensors, UV Lamps). 

rojanUVSwiftryW - O ii 
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The operator interface to the UV system is 
located on the door of the CP enclosure. The 
operator interface displays system status and 
operational information. 

UV Sensor 

UV Sensor 
Window O -Ring 

Removable UV 
Sensor Window 

The TrojanUVSwiftTMsc system is provided with 
a DVGW approved UV Sensor for intensity 
measurement. 

One UV Sensor is provided per ten lamps. The 
UV Sensor is mounted within the sensor port 
located on the wall of the UVR. 

The UV intensity seen by the UV Sensor is 
continuously displayed on the operator interface 
in W /m2 (watts /meter2 ). 

Wiping Systems 

Automatic Mechanical Wiping System (AMWS) 

The automatic cleaning system uses food grade 
EPDM wipers, placed around each of the quartz 
sleeves. The wiper housings for all sleeves are 
mounted together onto a common wiper 
assembly. 

Tlroj_l lJuSwifïrysc - D Senes 
1 -2 

1.2 Operations Overview 

Control System Overview 
The operation of the TrojanUVSwiftTMsc is 
managed at the CP by its microprocessor based 
controller, which continuously monitors system 
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TROJAN U V 
WATER CONFIDENCE" System Overview 

functions. Custom electronics, switches, and 
sensors provide the controller with the 
necessary system parameters. 

The operator interface allows complete 
monitoring of the TrojanUVSwiftTMsc system. 

1.3 System Description 
See following page for System Description. 

IlltTlirgjan_UMS_wif sc -D Series 
1 -3 
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WATER CONFIDENCE" 

SYSTEM DESCRIPTION 

Project Name: 

Required Dose: uWs /cm2 

Design Flow: Us 
% UVT: % . - 
Quantity Required 

D06 D12 D30 

Note: 

The TrojanUVSwiftTMsc 
complies to UL508. 

Chamber Diameter: 12" 
[30] 

16" 
[40] 

26" 
[65] 

Material: 316L SST 316L SST 316L SST 

nlet/Outlet Flange Connections: 81200] 121300] 201500] 

DIN Flange (PN10) , 

ANSI ( #150) 
Mounting: Ii6Iti IÍj[ß( 

Horizontal w/ Flange in 

12:00/3:00/6:00 /9:00 o'clock 
available 
Vertical ,;' , N/A N/A 

Drain Connection: llE lE:.i11 r I1 ,Ì' i - ,iF, 

3/4" NPT N/A N 

3/4" BSP N/A N/A 

1 -1/4" NPT N/A 

1 -1/4" BSP N/A " 

Number of Lamps / Reactor: 6 12 30 
Manual Wiping System: N/A N/A N/A 

Automatic Wi 9 Wiping S P System: : t ,, r" r- 

UV Intensity Sensor / Reactor: 
Maximum Length (UVR to CP Cable): 

(( 

i ;ì` j 
IÌEElü W ] 1 

4.5m 
7.5 m WRNS 111111111111 MEWED 
10 m R .;; " . 

15 m WINE 1.111111111 mom 
20 m =Mr Mena SERM.. 
25 m I 

1 

Chart Key: 
Standard Product Offering 

"``' -' Optional Product Offering 
N/A Not Available 
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WATER CONFIDENCE- 

Control Panel 
Material: 

D06 D12 
Elmlit;lNi 

D30 

Painted Steel (Type12) 
304 SST (Type 3R) 

Max Power Draw: (start-up) ** (VA) 
(Watts) 

Max Power Draw (Typical Operation) ** (VA) 
Common Alarm Output: 
Remote ON /Off Input: [ [(I f a [(( (. Ri N, 3. 

24 -240V (AC &DC) Voltage 
Detecting Circuitry 

= - - } _ _ - -_ -_ ,_ _ _.- __,.__. 

UV Intensity Output: 
Panel Display Option: 

'. iHe. 

Intensity Display (Standard) 
Both Dose and Intensity (optional) 

SCADA Communications (Optional) 
# of O &M's Required 

Tro'anUVSwift°ß@ C)£623 
2 
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°TROJAN Uy 
WATER CONFIDENCE" 

PLANT POWER SUPPLY AND TRANSFORMER REQUIREMENT TABLE 

The purpose of the following table is to identify to Trojan what the Plant Power Supply is and if a transformer will 
be required. 

Instructions: 

Find the applicable Plant Power Supply (P) under the Electrical Supply column. Follow the associate Trojan 
Equipment Required Input Power (T) to the applicable Model Number column. Circle the intersecting cell and see 
the Table Key below to determine if a Transformer is required. If a transformer is required cross reference the 
number provided on this table with the Transformer Code on the following page. 

Electrical Supply 
i s--ff-Tr) 

ö 0 C ,. , e o 
- - - ,ÿ - -- ' - -- -- f f. I D x3 t ̀ _--o --- _ _ - ` oja onr -6 '-4 eq ire `pu Po r 

(P) 240/120V, 1 PH, 3W, +GND, Split Phase, 50/60Hz 
(T) 240V, 1PH, 2W, +GND (L-L) None None None 
(P)(T) 120V, 1 PH, 2W, + GND, 50/60Hz 103 ' 105 /'(Z( 
(P) 208/120V, 3PH Y, 4W, +GND, 50/60Hz 
(T) 208V, 1PH, 2W, +GND (L-L) None None I None 

(P) 240V, 3PH Delta, 3W, +GND, 50/60Hz 
(T) 240V, 1PH, 2W, +GND (L-L) 403 1 -405 . I ; 410 
(P) 380/220V 3PH Y, 4W +GND, 50/60Hz 
(T) 380V, 1 PH, 2W, +GND (L-L) [303; 305 I 310 , 

(P) 400/230V 3PH Y, 4W+GND, 50/60Hz 
(T) 400V, 1 PH, 2W, +GND (L-L) 

1 303 I 305 I 310 
(P) 416/240V 3PH Y, 4W+GND, 50/60Hz 
(T) 416V, 1 PH, 2W, +GND (L-L) I '303. . [ 305, I 310 

(P) 480/277V, 3PH Y, 4W, +GND, 50/60Hz 
(T) 480V, 1PH, 2W, +GND (L-L) 403 I 405 I .410: 

1 (P) 480V, 3PH Delta, 3W, +GND, 50/60Hz 
(T) 240V, 1PH, 2W, +GND (L-L) 1,403 1 .405 1 410 . 

(P) 600/347V 3PH Y, 4W +GND, 50/60Hz 
(T) 600V, 1 PH, 2W, +GND (L-L) [ 603 ` 1 605 [ 610 ' 

If none of the options above apply, specify Plant Power 
Supply here. 

. ,PH , W, + GND, 
HZ 

Table Key: 
:;### Transformer Required (Cross reference #41# with Transformer Table on following page). 
None Transformer Not Required 

Transformer Not Available 

Notes (Applying to Previous Table): 

** Peak power draw will be an additional 250VA if automatic wiping is supplied. This draw will only be present 
during the wiper operation. 

* ** 265V, 1PH, 2W, +GND (L -N) will be considered the same as 277V, 1PH, 2W, +GND (L -N) for configuration 
purposes as the voltages are within 5% of each other. 

(LL) = Line to Line (L -N) = Line to Neutral 

3 
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Transformer Tro an Part TRANSFORMER RANGES TRANSFORMER 
DIMENSIONS 

(Height x Width x Depth) 

Transformer 
Weight - - ( This will be the 

Transformer provided to 
customer) 

103 913551 -103 3KVA 120 -240V 60HZ 9.75 x 7.0 x 6.5 inches 
25x18x17cm 

55 lbs 
25 kg 

105 913551 -105 5KVA 120 -240V 60HZ 15.25 x 10.0 x 7.75 inches 
39 x25 x20 cm 

90 lbs 
40.8 kg 

303 913551 -303 3KVA 190/440 -240V 60HZ 9.75 x 7.0 x 6.5 inches 
25x18x17cm 

55 lbs 
25 kg 

305 913551 -305 5KVA 190/440 -240V 60HZ 15.25 x 10.0 x 7.75 inches 
39x25x20cm 

90 lbs 
40.8 kg 

310 913551 -310 10KVA 190/440 -240V 60HZ 18.88 x 12.25 x 9.25 inches 
48 x 31 x 23 cm 

165 lbs 
75 kg 

401 913551 -401 1 KVA 480 -240V 60HZ 8.5 x 5.8 x 5.5 
22x15x14cm 

22 lbs 
10 kg 

403 913551 -403 3KVA 480 -240V 60HZ 9.75 x 7.0 x 6.5 inches 
25x18x17cm 

55 lbs 
25 kg 

405 913551 -405 5KVA 480 -240V 60HZ 15.25 x 10.0 x 7.75 inches 
39 x25 x20 cm 

90 lbs 
40.8 kg 

410 913551 -410 10KVA 480 -240V 60HZ 18.88 x 12.25 x 9.25 inches 
48 x 31 x 23 cm 

165 lbs 
75 kg 

601 913551 -601 1 KVA 600 -240V 60HZ 8.5 x 5.8 x 5.5 
22x15x14cm 

22 lbs 
10 kg 

603 913551 -603 3KVA 600 -240V 60HZ 9.75 x 7.0 x 6.5 inches 
25x18x17cm 

55 lbs 
25 kg 

605 913551 -605 5KVA 600 -240V 60HZ 15.25 x 10.0 x 7.75 inches 
39 x 25 x 20 cm 

90 lbs 
40.8 k 

610 913551 -610 10KVA 600 -240V 60HZ 18.88 x 12.25 x 9.25 inches 
48x31 x23 cm 

165 lbs 
75 kg 

Spare Parts 
Face Shield: 

QUANTITY D06 D12 D30 

Spare UV Lamps: 
Spare Quartz Sleeves: 
Spare Lamp Ballasts: 
Spare O -Rings (10 Pack): 
Spare Shelve Cushioning Washer 
Spare Sensor O -Ring 
Spare UV Sensor 
Spare Interface Board 
Spare Sleeve Bolt 
Spare Wipers 
Lamp Harness 
ActiClean I MGeI 

UV Photometer 
Operators Kit 
Air Vent Kit 
Optional Bolt -on Mounting brackets N/A N/A 

roan hiSwiftTMsc -D Series 
4 

For the Following Chart 
Optional Product Offering 

N/A Not Available 
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UV REACTOR (UVR) 
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TROJAN Uy 
WATER CONFIDENCE" UV Reactor (UVR) 

2 UV Reactor (UVR) 2 -1 

2.1 INTRODUCTION 2 -1 

Description 2 -1 

Specifications 2 -3 

2.2 END CAPS 2 -3 

Description 2 -3 
Specifications 2 -3 

2.3 UV LAMP ASSEMBLY 2 -3 

Description 2 -3 

Specifications 2 -3 

2.4 QUARTZ SLEEVES 2-4 

Description 2 -4 
Specifications 2 -4 

2.5 TEMPERATURE SWITCH 2-4 

Description 2 -4 
Specifications 2 -4 
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2 UV REACTOR (UVR) 

2.1 Introduction 

Description 
The TrojanUVSwiftTMsc UV Reactor (UVR) is of 
welded construction and is manufactured from 
stainless steel 316L tubing. All wetted surfaces 
of the UVR are manufactured from Type 316L 
stainless steel, Type 214/219 quartz or suitable 

apod-grade 
UV resistant materials. 

The Reactor is provided with standard flanged 
fittings for hookup to plant piping (150# ANSI 
flanges in North America, DIN Flanges in 
Europe). Mounting brackets come standard with 
the Reactor. Each UVR is also provided with a 
Drain Port fixed to the outer wall. 

Note: D12 Unit Shown. 

Inlet Flange 
(ANSI or DIN) 

Drain Port 

UV Sensor 

Reactor Support 
Brackets 

2 -1 

Flow enters the Reactor parallel to the lamps and 
exits through a flange located perpendicular to 
the UV lamps. 

Each UVR is designed for a maximum operating 
pressure of 150 psi (10 Bar) and has been tested 
to 225 psi (15 Bar) prior to shipment. A 
hydrostatic pressure test certificate is furnished 
with each UVR. 

The UVR is designed to accept its respective UV 
lamps and Quartz Sleeves through only one end 
of the vessel. This end of the UVR shall allow for 
complete reactor entry so internal inspection 
and /or service can be accomplished. All service 
to the UVR is from this end. The ends of the 
lamps, lamp connector plugs, wiring, and 
cleaning system drive (if applicable) are 
protected at the service end by the End Cap. 

V cq 

Outlet Flange 
(ANSI or DIN) 

7 End Cap 

7 

Bolt -On End Plate 

J 

UV Sensor 
Connection 

Conduit 
Support 
Bracket 

Conduit 
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TROJAN U1/ 

WATER CONFIDENCE' UV Reactor (UVR) 

A High Temperature Switch is mounted externally 
on each UVR for safety purposes. The High 
Temperature Switch will trigger an alarm and 
shut the system down to prevent lamp damage in 

the event that the system is overheating. Once 
the temperature has dropped below the alarm 
major setpoint, the system will attempt to initiate 
a start -up. 

\-2h 
Tempurature 
Switch 

Each UVR is provided with a UV Intensity Sensor 
that monitors the UV Output from one Lamp in 
the array. The UV Sensor is mounted in the UV 
Sensor Port, which is located at the wall of the 
Reactor. 

All TrojanUVSwiftTMsc models can also be ' rovided with an Automatic Mechanical Wiping 
ystem, which provides automated wiping during 

normal system operation. The wiping system is 
driven by an internal Drive Screw with an 
externally mounted electric motor. The Wiper 
Motor is housed within the End Cap. 

Power is provided to each UVR from the 
corresponding Control Panel (CP). Each UVR 
must be wired together with its CP. Please, see 
the section on the CP for more details. 

Specifications 
Maximum Operating Pressure: 150 PSI (10 Bar) 

Material: 316L SST Chamber 

Inlet/Outlet Flange requirements: DIN or ANSI 

2 -3 

Drain Connection: NPT or BSP (1 -1/4 ") -40 & 
50cm chambers, NPT or BSP (3/4 ") - 30cm 
chambers. 

2.2 End Caps 

Description 
There are different End Caps depending on 
system features and models. The purpose of the 
End Caps is to help protect the equipment 
against accidental damage. 

Specifications 
Material: Painted Aluminum. 

2.3 UV Lamp Assembly 

Description 
Trojan high intensity low- pressure amalgam UV 
lamps are mounted inside the Reactor. Each UV 
lamp is housed within its own protective quartz 
sleeve, which protects it from water flow. The 
lamps and sleeves are supported by the Sleeve 
Holder Assembly. The entire Sleeve Holder 
Assembly can be removed for service. 

The TrojanUVSwiftTMsc germicidal UV lamp is a 

low pressure, high intensity amalgam lamp, 
preheated to promote longevity. The lamps are 
resistant to UV, shock and vibration and are 
designed to produce zero levels of ozone. 

Specifications 
The frequency of Lamp replacement will depend 
on factors such as: 

Water Temperature, 
Max Operating Temperature= 40 °C 

Frequency of switching lamps ON and OFF 

Total operating time of the lamps. Max 
operating Hours = 12000 
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Note: Do not cycle lamps ON /OFF more than 
Four (4) times per 24 -hour period. 

Cycling of lamps ON /OFF more than 4 
times in a 24 hour period may result in 
pre- mature lamp failure and void of 
warranty. 

2.4 Quartz Sleeves 

Description 
Each TrojanUVSwiftTMsc Lamp Assembly is 
contained within its own quartz sleeve. One end 
of the quartz sleeve is of a closed domed shape. 
The open end is sealed against the Reactor 
Chamber Endplate by means of an o -ring 
compressed by the Sleeve Bolt. 

Specifications 
Type 214/219 clear fused quartz. 

2.5 Temperature Switch 

Description 

Temperature 
Switch 

Note: A High Reactor Temperature OFF delay 
of 0 - 15 minutes can be set to allow for 
time to shut down the plant process or 
power up a stan by UV System. If this 
delay is set to 0, the lamps will turn off 
immediately. 

For safety reasons a Temperature Switch is 
provided which will trigger a warning alarm and 
shut the system off if the Reactor is running too 
hot. 

A High Reactor Temperature Alarm is factory 
preset to indicate Critical alarms for "REACTOR 
HIGH TEMPERATURE" conditions. 

2 -4 

The Temperature Switch, should always be 
fastened to the highest point on the Reactor End 
Plate with a screw in the location shown. 

ç Temperature 
Switch 

617elite2;¡ 

Specifications 
TYPE: NORMALLY CLOSED 

OPEN: 50 °C ± 5 °C 

CAPACITY: 0.1A @ 24VDC 

NORMAL OPERATING TEMPERATURE 
5 °C TO 40 °C 
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Chapter 3 

MECHANICAL WIPING 
SYSTEMS (OPTIONAL) 
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WATER CONFIDENCE" Mechanical Wiping Systems (Optional) 

, 

3.1 AUTOMATIC MECHANICAL WIPING SYSTEM (AMWS)(OPTIONAL) 3 -1 

Description 3 -1 

Wiping System Drive 3 -1 

Wiping System Operation 3 -1 

Specifications 3 -1 

-ui 
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' 

3.1 Automatic Mechanical Wiping 
System (AMWS)(Optional) 

Description 
The TrojanUVSwiftTMsc System can be 

aystem 

rovided, an Automatic Mechanical Wiping 
(AMWS), or No Mechanical Wiping 

System. Please, refer to your system 
specifications as listed at the front of this 
manual. 
Note: No matter which option is provided, this 
does not alleviate the need for regular 
Maintenance (Manual Hand Cleaning). Refer to 
the Preventative Maintenance in the Preface 
section of your manual for frequency of 
cleaning, and to the Reactor- Quartz Sleeve 
Section for the maintenance procedure. 

The AMWS uses food grade rubber wipers 
contained within a Split Ring Wiper Housing, 
mounted on a stainless steel plate, placed 
around each of the Quartz Sleeves. The Wiper 
Housings for all Sleeves are mounted together 

*onto a common Wiper Assembly. 

3 -1 

High Efficiency Amalgam lamp systems (D 
models) have two (2) Wiper Assemblies per 
Reactor to maintain full wiping coverage of the 
Sleeves. 

Wiping System Drive 
The wiping system is driven by an internal Drive 
Screw with an electric motor as the direct drive. 
The electric motor is mounted in the service 
end of the Reactor and is protected within the 
End Cap. The power for the Wiping System is 
brought in from the CP. The power requirement 
given for the CP includes operation of the 
Wiping System. 
The Wiper Assemblies are mounted to the 
Drive Screw attached to a Carrying Nut that 
moves the Wiper Assemblies along the Drive 
Screw. 

Wiping System Operation 
The AMWS operation is controlled via the 
Control Panel (CP). The wiping system is set to 
clean at a regular time interval. 
The wiper cycle frequency (cycles per hour) in 
which the Wiper operates, is set by the 
customer and is dependent upon the water 
quality entering the chamber. The faster the 
Quartz Sleeves tend to foul and reduce UV 
Transmittance, the higher the cycle frequency 
should be set by the customer in order to 
prevent fouling. 
If the wiper encounters significant resistance 
while in operation, the gear motor will 
automatically turn OFF, protecting both Wiper 
Assembly and Quartz Sleeves. The display will 
indicate Wiper Alarm General, in the Status 
field of the Operator Interface. 

Specifications 
1/8 Hp Motor 
240 VAC 
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Chapter 4 

UV Sensor 
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4 UV Sensor 41 
4.1 INTRODUCTION 

Description 
Specifications 

4 -1 

4 -1 

4 -1 
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TROJANUV UV Sensor 

4 UV SENSOR 

4.1 Introduction 

Description 
The TrojanUVSwiftTMsc System is provided with 
a DVGW approved 40° UV Sensor for intensity 
measurement. The UV Sensor conforms to 
W294 -3. 

s The UV Sensor is mounted within the sensor 
port located on the wall of the UV Reactor 
(UVR). One UV Sensor is supplied for every 10 
lamps in a system. On systems with more than 
one UV Sensor (i.e. D12 and D30) there will be 
multiple ports on the UVR and multiple UV 
intensity displays on the control panel, to display 
the intensity of each sensor. 

The UV intensity seen by the UV Sensor is 
continuously displayed on the operator interface 
in W /m2. If the intensity drops below the set - 
point, the display will flash indicating an alarm 
condition. The Common Alarm Output Relay will 
be energized. 

Specifications 
Sensor Output: 
loop (2 wire) 

4 -20 mA current 

Sensor: Photodiode 

Supply Voltage: .24V DC 

4 -1 
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Chapter 5 

CONTROL PANEL (CP) 
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5 Control Panel (CP) 5 -1 

5.1 OPERATIONAL DETAILS 5 -1 

Controls Philosophy 5 -1 

Control System Overview 5 -1 

UV Reactor Control 5 -1 

Normal Operation Start-up 5 -1 

Normal Operation (Basic Dose 40) 5 -1 

Normal Operation (Intensity Pacing Option) 5 -1 

Intensity Pacing 5 -1 

Shutdown 5 -2 
Lamp Control and Monitoring 5 -2 
Wiping System (Optional) 5 -2 
UV Sensor 5 -2 
External Interfaces 5 -2 
SCADA Communication (Optional) 5 -3 
Alarms 5 -3 
Auto Home Position Reset (if Wiper is provided) 5 -3 
Wiper Revolution Counter (Proximity Sensor) Input (if Wiper is provided) 5 -3 
Alarm Output Relays 5 -3 

5.2 CONTROL PANEL (CP) HARDWARE 5 -5 

Description 5 -5 
Specifications 5 -5 

Power Pack 5 -6 
Description 5 -6 
Specifications 5 -6 

Electronic Ballasts 5 -6 
Description 5 -6 

System Controller - The Control Board 5 -7 
Description 5 -7 
P40 Board Power supply requirements -D Models 5 -7 
Board Diagram 5 -7 

RS232 Corn Port 5 -9 

Ballast Communication Ports 5 -9 
Board Fuse 5 -9 
Keypad Connector 5 -9 

VFD Communication Port 5 -9 
Battery Replacement 5 -9 
Input / Output Features 5 -9 

Programmable Output Relays 5 -9 
Digital Output Relays (if Wiper is provided) 5 -10 

Digital Inputs 5 -10 
Analog Inputs 5 -10 
Analog Outputs 5 -10 

Operator Interface 5 -11 

Operation 5 -11 
Specifications 5 -11 
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Maintenance 5 -12 

5.3 CONTROL PANEL (CP) SOFTWARE 5 -12 

Boot Screen 5 -12 
Main Display Screen 5 -12 
UV Sensor 5 -12 
Two UV Sensor Option: 5 -13 
Three UV Sensor Option: 5 -13 
Flow Rate and Reactor Temp Option: 5 -13 
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5 CONTROL PANEL (CP) 

5.1 Operational Details 

Controls Philosophy 

Control System Overview 
The Control Panel (CP) provides control and 
monitoring of the UV Reactor (UVR). The basis 

alfor system control is a Microprocessor controller 
located in the CP and fully capable of allowing 
Lamps to be operated to maintain sufficient 
fixed power. The Operator Interface is located 
on the CP door and provides complete control 
and monitoring of the UVR accomplished 
through the Communication Control Board 
(CCB) Operator Interface local display. 

Power supply mains provide power to the 
ballasts contained in the CP. 

In the event of a disruption of power to the 
controller, the system shall retain the control 
program in memory. 

UV Reactor Control 
Each UVR has a Selector Switch for "OFF / 
ON" located on the side of each CP enclosure. 

/hen "OFF" is selected, that UVR is not in 
operation (i.e. the Lamps are not powered). 

When the system is ON there are 3 modes of 
operation. The system can be controlled: 

Local - at the CP. 

Remote - through an input voltage 
sensing circuit. 

SCADA - with Modbus, through a 

communication module. 

In both Remote modes, the CCB and UVR are 
in the "Standby Mode" and waiting for the 
"Start-up" sequence and operational control 
from the Plant PLC. In any mode all Lamps are 
turned on /off together and operate at the same 
power level. 
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When power is restored after an electrical 
service interruption, any UVR required for 
operation will immediately go into a Warm -up 
mode (refer to the Normal Operation Start-up 
heading) before the UV System returns to the 
previous operational mode. 

Normal Operation Start-up 
The UVR will be placed into an 3 minute Warm - 
up mode until the UV Intensity has stabilized. 
During the first 18 seconds of the 3 minute 
Warm -up mode, all alarms are temporarily 
suspended except for Reactor HiTemp Critical 
(Reactor High Temperature Critical and all Wiper 
Alarms (if AMWS is provided). 

Normal Operation (Basic Dose 40) 

This UV system will operate at a power level of 
100% during the warm up period. After the 
warm up period the system will continue to 
operate at a 100% power level, Unless shut 
down manually or by a Critical Alarm (i.e. High 
Reactor Temp). 

Normal Operation (Intensity Pacing Option) 
Normal operation begins once the Warm -up 
Mode time expires (refer to Normal Operation - 
Start-Up) and the controller adjusts the power 
level to an appropriate level to meet disinfection 
while minimizing power consumption. 

Intensity Pacing 

The system utilizes operational feedback and 
pacing control to continuously ensure a 
minimum validated dose of 40 mJ /cm2 is 
maintained. 

Third -party DVGW certification testing of the 
TrojanUVSwiftTMsc product line has confirmed 
the minimum UV intensity that corresponds to a 
40 mJ /cm2 dose at any flow rate within the 
validation range for each model. Pacing 
software uses closed -loop control of the 
electronic ballast power to ensure the intensity 
target (and thus 40 mJ /cm2 dose) is efficiently 
met. 
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In general, if there is a change in UV Intensity 
reading from the UV Sensor and or change in 
the rate of flow then the Control Board will 
adjust Lamp power levels accordingly to 
achieve a dose equal to or above 40 mJ /cm2. 

Shutdown 
If the system is being controlled by a Plant PLC 
and if the Remote On signal is removed, the 
system will turn off and remain in Standby 
mode. In Standby mode the UVR Lamps are 
de- energized. 

The UV System will also initiate a shutdown 
sequence for the UVR in response to only one 
Critical fault condition - "Reactor HiTemp" 
(Reactor High Temperature). When a UVR 
Critical alarm is active, the CCB will shut off the 
lamps. Refer to table of Critical alarm details at 
the end of this chapter. 

Lamp Control and Monitoring 
The UVR CCB is set to a fixed power level. 
Each Lamp is controlled directly from the Lamp 
ballast. All Lamps for the UVR will be turned 
on /off together if commanded by the CCB and 
all operate at the same power level. 

Specially designed current sensing circuits 
detect Lamp on /off status. The status of each 
individual Lamp whether it's faulted or okay is 
displayed by the CP Operator Interface on the 
panel door. 

When switched on, Lamps are initially 
energized for a Warm -up period regardless of 
Local or Remote control. After the warm -up 
period has expired, the Lamps are 
automatically switched to the operational power 
level. The power level of the lamps is controlled 
by Intensity Pacing. Refer to Intensity Pacing 
heading in this Chapter for more detail. 

Wiping System (Optional) 
When an automatic and integral mechanical 
cleaning system is provided, the cleaning 
system uses a mechanical wiping action to de- 
scale the Lamp Sleeves. The cleaning system 
is fully operational without requiring the UVR to 
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be placed out of service. A UVR cleaning 
sequence may be initiated automatically as 
scheduled by the CCB CP controller. 

In Automatic mode, the interval between 
cleaning sequences is determined by the 
"cleaning sequence" timer, which is normally 
pre -set at 8 hours and adjustable to 0, 0.5, 1, 2, 
3, 4, 6, 8, 12, 24, 48, or 96 hours. 

The Home Limit Switch is used to find the 
Home position which is the zero revolution 
position. At the start of a wiping sequence the 
Wiper travels towards the inlet (extended 
position). After reaching the extended position, 
the motor de- energizes as the Wiper pauses for 
3 seconds, it then travels in the opposite 
direction back to the Home position. During this 
reset cycle the Revolution Sensor continues 
counting past Zero until Wiper compresses the 

Limit Switch Home rod and the Revolution 
Sensor detects a reduction in revolution speed. 
The motor is then de- energized, and the Wiper 
is now in the Home position. After a 3 second 
delay, the Wiper travels towards the inlet for 10 
revolutions, placing the Wiper in the Park 
position. 

The CCB uses a "Wiper Revolution" timer 
during the wiping sequence for fault logic. 

If there is a power failure, the Wiper travels to 
the Home position and back to Park when the 
power is restored. 

UV Sensor 
A UV Sensor is provided for each UVR to 
measure UV intensity. The signal is converted 
to 4 -20mA and is available from the CCB in the 
Analog Output. 

The UV Sensor (Intensity) alarm will be pre -set 
at the factory, based on customer supplied 
data. 

External Interfaces 
There are 2 modes available for connecting to 
an external interface: 
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The standard "Remote (Remote On)" 
mode allows connection to the customer 
Plant PLC by powering a voltage loop 
into the CCB's voltage sensing circuit. 

The optional "SCADA (SCADA 
Remote)" mode allows connection to the 
customer Plant PLC through SCADA 
communications. 

0SCADA Communication (Optional) 

8k 

,,, 

:: - 

I I I: 

The Modbus RS485 communication protocol is 
an optional feature that enables the Control 
Panel to communicate with and be controlled by 
the Plant PLC by remote means. 

Communication can be received from the Plant 
LC to the Control Panel as well as transmitted 

from the Control Panel to the Plant PLC. The 
following are a general list of communication 
commands that can be exchanged: 

Receive from Plant PLC: (examples) 

Turn ON /OFF (Remote ON /OFF) 

External Interface and System Operation 
Modes 

Initiate Wiper Sequence (if provided) 

Lamp and Wiper (if provided) ON /OFF 
Resets 

4 -20 mA Flow Signals 

Etc. 

Transmit to Plant PLC: (examples) 
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All Lamp /Ballast Alarms 

All timers and counters 

All values (i.e. Wiper Cycles,etc.) 

Alarms 
All alarms generated by the CCB will be 
displayed on the Operator Interface. The last 
alarm to occur will be displayed on line 7 of the 
Main Screen and line 1 of the Active Alarm and 
Alarm History Screens. All alarms will be 
displayed in order of occurrence - position 1 

always indicates the most recent alarm which 
will then move to position 2 upon the next 
occurring alarm etc. A maximum of 18 alarms 
can be displayed before the oldest alarm drops 
off the list. 

Auto Home Position Reset (if Wiper is 
provided) 
Any time the CP is turned ON; the Wiper resets 
itself by travelling to the Home position, it then 
pauses and travels back to the Park position to 
wait for the signal to cycle. Whenever the 
Wiper is in operation the controller will change 
to the Wiper Screen. 

If there is a power failure, again the Wiper 
travels to the Home position and back to Park 
when the power is restored. 

The operator can also reset the wiper faults and 
send the wiper to Home position from the 
System Setting screens. 

Wiper Revolution Counter (Proximity Sensor) 
Input (if Wiper is provided) 
The Revolution Counter is used to count the 
number of revolutions that the Motor makes to 
extend the Wiper Plate to the inlet end of the 
chamber. When the Revolution Counter counts 
out to the set limit, the Motor is shut off, the 
Wiper Plate pauses and then the return 
sequence is initiated. 

Alarm Output Relays 

The 7 Programmable Digital Outputs are 24VDC 
operated dry contacts. All are Normally Open 
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(NO) contacts. When the (customer provided) 
24VDC power is supplied to the contacts they will 
individually be held closed. In the event of an 
alarm, the power will be lost, and the closed 
contact will return to its normally open state, 
which indicates an alarm. 
Refer to section 7.7 for a typical wiring 
application. 

Tró anUVSwiftThl 
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5.2 Control Panel (CP) Hardware 

IRO1AN SWIFT 

Display 
Screen 

Operator Keypad 

Door Latch 
.l . 

Product Decal 

On /Off Switch 

Control Panel (CP) Enclosure 

Description 

The Control Panel (CP) enclosure houses the 
main Interface to the UV system and a 
microprocessor based controller with input and 

Alkoutput connection points. The CP also houses 
he power supplies and provides power 

distribution to the UV Reactor (UVR) and 
associated equipment (i.e. Automatic Cleaning 
System, UV Sensors). 

The CP will directly accept an input power from 
between 208 and 240 VAC split phase power. 
If the power supply is other then that previously 
indicated the system will be supplied with a 

TLroian` iM wif_t sc ID-Series 
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Power Pack. This device is used to convert the 
plant power supply into the required 240VAC as 
needed. 

The Operator Interface to the UV system is 
located on the door of the CP enclosure. 
The CP is a metal enclosure that houses the 
control electronics and power supplies. The CP 
may be fan cooled depending on Model 
requirements and is suitable for indoor 
installation. Refer to the System Label located 
at the front of this manual for the specifications 
for your system. 

Specifications 
Installation: 

Rating: 

indoors, wall mounted 

Type 12 or optional 3R 

Material of Construction: 

Type 12 is epoxy painted carbon steel 

Optional Type 3R is 304 SST 

Size: Dependant on system Type: 

D06 Model 24" High x 16" Wide x 10" 
Deep 

D12 Model -24 "High x 24" Wide x 10" 
Deep 

D30 Model - 48" High x 36" Wide x 10" 
Deep 

Input Power to CP: 

D Models - 208- 240VAC Input Power 
Only 

Maximum Cable Length (UVR to CP): 

4.5m,7.5m, 10m, 15m,20m,or25m 
(From Reactor to Panel) 

Submittal 
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Power Pack 

Description 
The Power Pack will provide step -up or step - 
down power. When incoming supply voltage is 
not the standard 208- 240 VAC, a Power Pack 
will be required. The Power Pack is essentially 

an independent transformer that is housed in its 
own Type 3R enclosure. The enclosure may 
reside wherever needed; however it should 
preferably be installed in a Plant's Distribution 
Panel/ Electrical Room. 

Based on your system size and the power 
being provided by the plant, an appropriate 
Power Pack will be provided when necessary. 

Specifications 
Installation: 

Rating: 

indoor 

Type 3R 

Material of Construction: Painted Steel 
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Electronic Ballasts 

Description 
The TrojanUVSwiftTMsc Ballasts are located 
within the CP. The system utilizes an electronic 
Ballast to energize the germicidal Lamps. Each 
of the Ballasts drives two UV Lamps. 

Each pair of lamps is powered by electronic 
ballast located in the CP. 

This area intentionally left blank. 
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System Controller - The Control Board 

Description 
The heart of the control system is a 
microprocessor -based controller, which 
continuously monitors and controls the UV 
system's functions. Custom electronics provide 
the CP with the necessary indications of system 
parameters. 

ñ 

'4i 

' re 1116 NE 3N 

The Control Board is powered by a 24Vac 
sower supply which is located in the control 

anel and is similar to the one shown below. 

The Board is configured by a user -friendly 
Operator Interface Menu System and Keypad. 
The Board allows the Operator to recall its 
original factory settings. If for some reason 

Trti anUVSwiftTMs 
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someone accidentally changes parameters and 
is uncertain what they have done, these factory 
settings are stored right on the Board, and can 
be retrieved at any time. 

P40 Board Power supply requirements -D 
Models 

The D Models require 1 Input power connection 
to the P40 Board: 

Disconnect Switch 
Power Termination 
inside Panel 

24VDC for VF Display and Board 

Note: The Contractor's primary 
responsibility is to terminate the 
following: 

The Main Power to the Disconnect 
Switch as shown in the Previous 
figure. 

The Alarm terminations 

Optional Digital Inputs if applicable. 
(Remote ON /OFF). 

Power. 

Board Diagram 

See the following page. 
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CONTROLLER BOARD 

Not used for this 
Product 

Ballast 
Communication 
Connectors 

Fan Status 
Connector 

Processor Chip 

Analog Output 
Modules 
Location 

SCADA Comm. 
Modbus Module 
(Location Only) 

Temperature 
Switch 

Pan No 931 066 
o 0 

ion 

- I * 

R Ill II I II II IIII IIII II IIII I III PIZI 

rs.a,`71A, 

LIM W 

,47, © , 
.: 

24VDC 
Analog inputs 
(Qty. Of 5) 

Digital Input 
Spare 

Contacts for 
Wiper Control 

24VDC (NO) 
Digital Alarm 
Outputs 
(Qty.Of 7) 

24 VDC 
Input Power 
for LCD 

24 VDC 
Board Input 
Power 

Wiper Control 
Digital Outputs 
(Qty.of 2) 
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Not used for this 
Product 
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RS232 Com Port 
The RS232 communications port can 
accommodate a laptop connection. 

Ballast Communication Ports 
The Ballast Communication Ports are used for 
Lamp and Ballast Status information, to 
determine Runtime and Alarm Faults. These 10 
Pin ports connect directly by a ribbon cable to 
he Com Ports on the Ballasts. 

Board Fuse 

The Control Board houses a 1 amp Slow Blow 
Fuse for the Board power supply. In the event 
of a blown fuse, the LED beside the fuse will be 
lit, signifying that the fuse needs to be replaced. 

Keypad Connector 
Located on the solder side of the Board is the 
Keypad Connector, which simply provides the 
connection of the keypad to the Board for 
navigation and control. 

Display 
Screen 

VFD Communication Port 
The VFD (Vacuum Florescent Display) 
Communication Port is on the solder side of the 
Board as well. The function of this connection is 
to provide power and communication from the 
Board to the Display Screen. 
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Battery Replacement 

The time and date, Alarm History, Elapsed 
Lamp Hours and Time to Next Wipe will be lost 
when the battery is replaced. The Lithium 3V 
battery #CR1220 should not require 
replacement. However if it is changed, any 
System Settings that have been changed, will 
be reset to the factory default settings when 
power is returned to the system after Battery 
replacement. 

Input / Output Features 

The Board has many built -in and add -on 
features. Some of the features are as follows: 

7 Programmable Digital Output Relays 

2 Digital Output Relays (wiper only) 

2 Digital Inputs 

5 Analog Inputs 

4 Analog Outputs 

Communications Module 

Programmable Output Relays 
These Output Relays can be custom 
programmed to alarm on up to 7 different items. 
The standard configuration is set up with the 
following list of alarms: 

1. Common Alarm 

2. Low UV Intensity (Major) 

3. Reactor High Temperature (Critical) 

4. System On -Line 

5. Spare (blank) 

6. Spare (blank) 

7. Spare (blank) 

For a full list alarm possibilities refer to the 
"Alarms Overview" section within this chapter. 

Note: For typical operator connections, 
refer to the Digital Output Wiring 
Diagrams at the end of this chapter. 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 323 of 667



TROJAN Uy 
WATER CONFIDENCE" Control Panel (CP) 

Digital Output Relays (if Wiper is provided) 
These two pluggable Relay Modules are 
provided on systems with an Automatic 
Mechanical Wiping System (AMWS). The 
relays provide control of the Wiper Motor for 
extend and retract sequences. 

Digital Inputs 
Inputs are provided with input voltage detection 
circuitry and, once enabled, will accept 24 -240 
VAC or VDC. 

The two standard Inputs are Wiper Limit SW 
(Wiper Limit Switch) and Reactor Hi Temp 
(Reactor High Temperature). 

There are two optional Inputs. One D/I 1 is for 
Remote ON /OFF Control and D/I 2 is a spare. 

Remote ON /OFF Power Control 
(Optional) 

The Remote ON /OFF Power Control option 
enables the user to switch the 
TrojanUVSwiftTMsc ON /OFF from a remote 
location. To make use of this option, power 
must be supplied to the terminals. 
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Wiper Limit SW Input (Limit Switch) 
(if Wiper is provided) 

The Wiper Limit Switch acts as a digital signal 
to send a message to shut the Motor OFF. In 
normal operation the Wiper Plate sits in the 
Park position until a wipe sequence is initiated. 
For details on the operation of the wiping 
system, refer to the Controls Philosophy section 
at the beginning of this chapter. 

Reactor Hi Temp Input (Reactor High 
Temperature) 

The Reactor High temperature Input connection 
has a low current signal loop. This loop is 
continuous. In the event the UVR exceeds the 
limit of the High Temperature Switch, the 
Switch will break the Circuit, causing an alarm 
condition and consequently turn the UVR off. 

Analog Inputs 
The TrojanUVSwiftTMsc is provided with the 5 
Analog Inputs available for use. Refer to your 
System Description in this manual to see what 
they are being used for. 

Analog Outputs 
Up to 4 Analog Outputs are available for use 
with the TrojanUVSwiftTMsc. Refer to your 
System Description in this manual to see how ' 

many Analog Boards where requested. As an 
example, if the UV Intensity Sensor reading 
was requested for remote monitoring, then an 
additional Analog Output module Board would 
be provided. The module Board is located on 
the Control Board in one of the 4 available 
slots, as shown on the Board Drawing. This 
output module provides a 4 -20 mA, 24 VDC 
signal. 
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Operator Interface 

The Operator Interface is a Florescent Display 
that is programmed with custom screens. The 
Operator may navigate though the different 
screens using the 5 -button Keypad, as shown 
below. 

Control Panel (CP) 

The system is controlled by the main On /Off 
Power Switch located on the side of the CP. 
The Ballasts / Lamps are turned ON and OFF in 

accordance with the positión of the switch. 

Operation 

Disconnect Switch 
outside of Panel 

The TrojanUVSwiftTMsc is designed to operate 
with very little intervention. The system will 
monitor UV Intensity and Dose when required 
to ensure that proper disinfection is being met. 
The system will also monitor the UVR 
Temperature, Lamp and Ballast Status, and 
when provided - Wiper Status. In the event of 
an alarm, the Operator Interface will display an 
alarm on the screen and will keep track of them 
in an Alarm History. With AMWS, the controller 
will monitor wiping sequences, the frequency of 
wiping, as well as the status. The variables on 
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cleaning frequency can be adjusted to suit 
varying site conditions. 

The buttons at the bottom of the following 
screens take the Operator to the respective 
screens: 

HIST - Alarm History Screen 

ACTI - Active Alarm Screen 

MAIN - Main Screen 

LOGIN - Login Screen 

NEXT - Next page within this screen series. 
(This option will only appear if there are enough 
screens to need multiple pages.) 

PREV - Previous page within this screen (This 
option will only appear if there are enough 
screens to need multiple pages.) 

CHANGE - Take user to the configurable 
version of the current screen. 

SAVE - Saves configurations and returns user 
to the view only version of the current screen. 

Specifications 
Display: 128 x 64 Dot Matrix VFD 

Control: Keypad with Five Button 
Integrated Decal 
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Maintenance 

5.3 Control Panel (CP) Software 

Boot Screen 

This screen is displayed for 4 seconds when 
the power to the unit is initially turned on. After 
the 4- second timer has expired, the Main 
Display screen will appear. 

Main Display Screen 

tit ytt tt,niasE ;Hi I It 

The Main Display screens consist of the UV 
Sensor and optional Flow Rate screens. To 
navigate through all the main screens press the 
Menu 4-1 button. To access the Main Menu, 
press the Menues button through each of the 
Main Display screens until the Main Menu 
screen appears. 

UV Sensor 
This screen provides a general system 
overview of all key operations including: 

UVI1: Displays the UV Intensity of the 
UV Sensor in W /m2, and the 
Analog reading in mA. 

Bar Graph: Depicts the live UV Intensity 
reading with the Low UV 

Intensity Major marked as "I ". 

XX.XX Hrs: 

X Lamps: 

Displays the total Lamp Runtime 
to date in Hours and Minutes. 

Displays the # of Lamps in the 
system. 

Power & Mode: The Power is displayed as a 
percentage. The mode will be displayed as 
either local or Remote. 

Local: Control override by Operator at the CP. 

Remote: Control by the UV System CP 

Final Line "Status Line ": This line will display(' 
one of the following status lines: 

1- During start-up 

Ballast Ignition 

Lamps Preheat 

Lamps On 

Warm -up X:XXm 
2- During Wiper Cycle (if Wiper is provided) 

Wiper Find Home 

3- During Remote Standby 

Remote Host Standby 
4- During Shutdown 

Lamps Turned Off 
5- Upon any Active Alarm 

Most Current Alarm - From the list in the , 
controls Philosophy, Section 7 -18. 

Note: The alarm settings are pre- adjusted 
at the factory or with specific 
instructions from Trojan Technologies 

Devices for UV Disinfection systems 
are delivered with fixed programmed 
threshold values for the main alarm 
that are suited for the specific 
application. 

Note: Operator Interfaces vary depending 
on the system configuration. The 
screens described in this chapter 
may not be the exact screens 
provided on your system. 

,ro anUVSwift.- sc Submittal, 
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Two UV Sensor Option: 

On systems with two UV Sensors the screen 
will be the same as the previous, but the Bar 
Graph for UV 1 will be located on the second 
page and UV 2 will take its place on the first 
page. UV 2 displays the UV Intensity of the 
Second UV Sensor. 
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To access the second page you must hit the 
Enter or Menu button, which will bring up the 
following page. This page will display the UV 
Intensity Bar Graphs along with their respective 
readings for each of the UV Intensity Sensors. 

OThree UV Sensor Option: 

rdanUVSwiftrms 
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On systems with Three UV Sensors the screen 
will be the same as the Single Sensor, but the 
Bar Graph for UV 1, and the Dose will be 
located on the second page. UV 2 and UV 3 will 
take their places on the first page, displaying 
the UV Intensity of the additional UV Sensors. 
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To access the second page you must hit the 
Enter or Menu button, which will bring up the 
following page. This page will display the UV 
Intensity Bar Graphs along with their respective 
readings for each of the UV Sensors, and the 
Dose display measured in mJ /cm2. 

Flow Rate and Reactor Temp Option: 

This screen will only appear if either or both of 
the Flow Rate and Reactor Temperature 
options are configured. This screen provides an 
overview of the following: 

Flow Rate: Displays the current rate of flow. 

Reactor Temp.: Displays the current reactor 
temperature. 

1 1 Iii 11 L lilt _I, w i 

Bar Graph: Each bar graph depicts live 
readings. The Flow Rate graph indicates the 
flow rate in relation to the Low Flow Major 
marked as "1 ". The Reactor Temp graph 

works in a similar fashion. It indicates both 
the High Temperature Major and High 
Temperature Critical respectively from left to 

right as "1". 
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Main Menu Screen 

To enter the Main Menu the Operator must 

Press the Enter- or Menu button, located in the 
center of the keypad. This will bring up the 
following menu. From here the Operator can 
choose to navigate through any of the listed 
menus by placing the cursor, beside the desired 
screen, using the arrow keypad and then hitting 
the Enter- key. 

Active Alarms Screen 

II 
Access this screen by selecting Alarms Lists 
from the Main Menu. This screen provides the 
Operator with a list of alarm faults for use in 
troubleshooting. The screen is capable of 
storing up to 18 alarms. If the list exceeds 18 
entries, the oldest alarm entry will drop off the 
list. 

Alarms List Screen Series 

For a full list of alarms and their descriptions 
see the Alarm Overview Section in this chapter. 

5 -14 

Alarm History Screen 

The Alarm History Screen can be accessed 
from the Active Alarm Screen by pressing the 
H/ST button. This screen provides the Operator 
with a history of all active and all resolved 

4 

. H, 

r 

.: 

alarms, including the time of their occurrence. 
The screen is capable of storing up to 18 
alarms. If the list exceeds 18 entries, the oldest 
alarm entry will drop off the list. 

Alarm History Details Screen 

By scrolling down the list of Alarms in the Alarm 
History Screen the Operator can highlight 
individual Alarms. 

HISTORY ALARM DETAILS 
Time Occured: 

10:56:01 5,07 
Time Cleared: 

0:00 :00 0/00 
Wiper Genera l Alm 

Digital Input -Output Screen Series 

These screens are accessible through the Main 
Menu by selecting the Digital Input- Output 
Screens. 

Access to screens is limited to the level of 
password entered into the login screen. 

Operator Access Level Screens 
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The Operator has viewing access of the 
following screens. The first screen shows what 
the Current Digital Alarm Relays are set to (i.e. 
1R refers to Relay #1). The second screen 
depicts which Digital Inputs are designated and 
how they are assigned. 

Note: Digital input 1 and 2 are optional and 
will only appear is you have opted to 
have each or both of these inputs 
configured with your UV system. 

Technician Level Access Screens 

To access these screens you must have 
entered the Technician's Password. Then, from 
each of the previous Digital Input/Output 
Screens select the Change button. The text will 
reverse (dark text with light background) 
indicating that change mode has been entered. 

These screens enable the Technician to select 
which Digital Inputs and Outputs they wish to 
be present at the Operator Level. 

A blank line indicates that the Input or Output 
has not been configured. 

For the following screen, the Reactor High 
Temp is an additional Digital Input/Output that 
is mandatory. As a standard it is set to Critical. 
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Analog Input -Output Screen Series 

These screens can be accessed through the 
Main Menu by selecting the Analog Input - 
Output Screens. 

Access to screens is limited to the level of 
access entered into the login screen. 

Operator Access Level Screens 

I 

;i 

The Operator has viewing access of these 
screens. The first screen shows the Current 
Analog Inputs that are in use. Each input 
number shows the real time analog value being 
received. 
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I' :; 

The second screen allows the Operator to view 
the Analog Output usage, including the real 
time analog values being transferred. In 
addition to this, the Operator can configure the 
location of the UV Sensor (UV Intensity 1 - 3), 
Dose Achieved, and optional Flow Rate and 
Reactor Hi Temp (Reactor High Temperature) 
Inputs to any of the 5 addresses listed on the 
previous screen. 

Technician Level Access Screens 
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To access these screens you must have 
entered the Technician's Password. Then, from 
each of the previous Analog Input- Output 
Screens select the Change button. The text will 
reverse (dark text with light background) 
indicating that change mode has been entered. 

sit;1 
1,12 

Within these screens the Technician is able to 
select which Analog Inputs and Outputs they 
wish to utilize. The UV Intensity Input is 
mandatory and is designated in the Operator 

5 -16 

Level Access Screens. As options, Flow Rate 
and Reactor Hi Temp (Reactor High 
Temperature) are also available. 

Note: The UV Intensity can be displayed for 
each UV Sensor or as an average of 
multiple sensors. Displaying both 
individual intensities and an average 
of all UV Sensors simultaneously is 
also an option. 

System Settings Screens 

These screens can be accessed through the 
Main Menu by selecting the System Settings. 

The access to screens is limited to the level of 
access entered into the login screen. 

Operator Access Level Screens 
The first three screens are available for the 
Operator to adjust, however changes should 
not be made unless you are familiar with the 
consequences of doing so. 

fIl 
:.I dl ^0 1- 

' I 

This screen allows the Operator to adjust the 
following: 

Wiper Timer Adj: (For systems with a 
Wiper). This feature sets the cleaning cycle 
frequency. 

Operation Mode: This mode selector can be 
changed to: 

Local - control at the CP by the 
controller. 

Remote - control by an external device 
by powering a voltage loop into the 
CCB's voltage sensing circuit. 
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SCADAR (SCADA Remote) - control by 
an external device through SCADA 
communications 

On /Off Power: This is a counter that keeps 
track of the number of times the power to 
the system (i.e. Board) is cycled ON /OFF. 

On /Off Lamps: This is a counter that keeps 
track of the number of times the power to 
the Lamps (i.e. UVR) is cycled ON /OFF. 

CAOTIÖN: . 
The Run 100% Power option 
is available as a temporary 
solution. This option is not 
intended for extended use. 

Wiper Cycle: Systems with Wipers use a 

counter that keeps track of the number 
wiping cycles. 

Run 100% Power: By changing this field to 
"ON" the Operator can force the system ON 
to override Critical Alarms that would shut 
the UVR down. The system can only be 
forced ON for a maximum of 4 hours. "R" 
indicates Reset. 

Wiper Reset and Home: (For systems with a 

Wiper). Clears the wiper fault alarm(s) and 
esends the wiper to the home position. 

Note: In order to use all the available 
Analog Outputs, additional Analog 
Boards must be purchased. 

UVSensorUnits: 
A larm De lay: '19V 
Mai Low UV StF : 15. 1 
Reference Sensor: 
Dose un i ts: 
A larm Re laYFa i 1 

P9 2 i[:11iI+3gal 

This screen allows the Operator to adjust the 
following: 

dpUV Sensor Units: The operator can select 
either mW /cm2 or W /m2 units to view UV 

5 -17 

Intensity. Changing the units automatically 
scales the Main Screen bar graph and set 
points accordingly. 

Alarm Delay: Fixed at 10 seconds. 

Major Low UV STP: This is a preconfigured, 
nonadjustable field that indicates at which 
value a Major Low UV Alarm will be 
triggered. 

Reference Sensor Test:: This field allows the 
Operator to turn on a 2 minute delay for all 
UV Sensors alarms. This allows the 
operator time to remove UV Sensor(s) and 
temporally insert a reference UV Sensor to 
verify the sensor is still within calibration. 

Open: Fail -Safe Logic (default), 

Normal operation, Remote 
Standby, "System On- line ", "System 
Warming" and "Common Major 
Siren ": 24VDC Relay contacts 
closed and LED is on. 

Alarm active or UV System is off: 
24VDC Relay contacts open and LED is 
off. 

Closed: Non Fail -Safe Logic, Relay contacts 
close and LED is ON for active alarms 
Normal operation and Remote 
Standby: 24VDC Relay contacts 
open and LED is off. 

Alarm active, UV System is off, 
"System On- line ", "System 
Warming" and "Common Major 
Siren ": 24VDC Relay contacts 
closed and LED is on. 

Once you press enter for the reference sensor 
test, the display changes to the main screen 
with a 2 minute count down timer shown 
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Dose Units: The operator can select either 
mJ /cm2 or J /m2 units to view UV Dose. 

The following system settings screen 
information should not be reconfigured unless 
otherwise authorized by Trojan. 

Trojan I_ll.:lE,l,l I FT'=,C1,1 I F'EF' 

C:'r-' i r-i k: i r'i ä Water 
12 PE 58/ i. 47cm LF'HI_I+ 
14:28 -_u" = A7/09/AG 
11; WI F' P l_: I f'a G T F' 274 T 
Ckec 

E:: Sum FF51 F'e. j 
A5/A9/1V, 

P9 3 -011AIN ;rlk 4g I 

The information presented on this screen 
includes the System Type, With or Without 
Automatic Wiping, Equipment Usage (I.e. 
Drinking Water), Number of Lamps, Lamp 
Length (ie. 36 for 36 inch), Current Time and 
Date, Firmware Name, and Version & Date. 

Technician Level Access Screens 
To access these screens you must have 
entered the Technician's Password at the Login 
Screen. Then from the previous System 
Settings screen select the "Next' button. 

This screen allows the Technician to change 
the following variables: 

5 -18 

Reset Lamp Hours: This field allows the 
Technician to reset the Lamp run time hours 
to zero. This should occur on a yearly basis 
when the all the UV lamps are changed at 
the same time. 

ON /OFF Cycles Reset : This field allows the 
Technician to reset the System ON /OFF 
Main Power Cycles to zero. 

ON /OFF Lamps Reset: This field allows the 
Technician to reset t e Lamp ON /OFF 
Cycles to zero 

Factory Config Reset : This field allows the 
Technician to reset the System Controller 
back to the factory settings. 

Wiper Cycles Reset : (For systems with a 
Wiper only). This field allows the Technician 
to reset the Wiper Cycle counter to zero. 

Wipe Lamps ON or OFF : This field allows the 
Technician to have the controller wipe the 
Lamps regardless if the Lamps are powered 
or alternatively only wipe when the Lamps 
are on. 

{ 

This screen allows the Technician to adjust the 
following: 

Set Clock: This field allows the Technician to 
adjust the system Time. 

Set Date: This field allows the Technician to 
adjust the system Date. 

Change Technician Password: This field 
allows the Technician, who would have 
correctly entered their password, the ability 
to change it. 

Trend Time: This Field allows the Technician 
to change the duration of the Trending 
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feature to either 12 minutes or 1 hour (for 
testing) or 24 Hours or 1 week (for normal 
operation). 

Hi Temp Off Delay: This field allows the High 
Temperature Off delay to be set anywhere 
between 0 - 15 minutes. If '0" is selected, 
lamps will turn off immediately. 

SCADA Command: This field allows the Scada 
Command to be set to Enable (E) for 
normally operation or Disable (D) to block 
SCADA commands and perform Local 
operation and /or or testing. 

Trend Screens 

The Trend Screens provide live graphical 
displays based on the Analog Input readings 
from any of the analog devices connected to 
the Board. Trending can be shown over a 

period of 12 minutes, 1 hour, 24 hours or 1 

week. 

r 

_ 

. o . 

Wiper Screen (AMWS) (For systems with a 
Wiper). 

t T 
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This screen can be accessed through the Main 
Menu Screen by selecting Wiper Status. 
Alternatively, if you are in the Main Screens this 
screen will automatically pop up upon the start 
of a wipe sequence. Once the sequence is 
complete it will return to the Main Screen. 

The Wiper screen provides the Operator with 
the following information: 

Next Wipe In - Displays the time 
remaining until the next wipe cycle is to 
occur, indicated in hours. 

Wiper Cycle - Indicates how often the 
Wiper will cycle. 

Rev - Number of revolutions the Wiper 
has turned during extend or retract 
sequence. 

L: Represents the Limit Switch. The L 

will blink and "fault" will appear on the 
screen if a fault associated with the 
switch occurs. 

C: Represents Revolution Switch 
Count. The "C "will blink and "fault" will 
appear on the screen if a fault 
associated with the counter occurs. 

M: Represents the motor. 

Wiper Now: When selected will initiate a 
wipe sequence. 

Note: The Rev number is useful for 
determining the location of the Wiper 
if it repeatedly stops at a location and 
is faulted. The Rev number divided 
by 10 equals the approximate 
location in inches from the start 
position of the wipe sequence. 

The screen also graphically displays the UVR 
wiping as it is in progress. 

Wiper Sequence Timer (AMWS) (For systems 
with a Wiper) 

The system is delivered from the factory with a 
frequency setting of one wiping cycle occurring 
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every 8 hour period. The wiping cycle duration 
is approximately 65 seconds. 

This setting is a starting point for initial system 
set -up. The wiping frequency can be increased 
or decreased based on water quality and 
system performance (UV Intensity). A good 
understanding of your water quality will enable 
the Operator to adjust the Wiper cycle 
frequency to maximum efficiency. 

One of the imbedded features of the Board is 
the Auto Power off. 

Wiper Auto Power Off (For systems with a 
Wiper) 

If the Wiper encounters significant resistance 
while operating, the Gear Motor will 
automatically turn off, protecting both Wiper 
Assembly and Quartz Sleeves. The display will 
flash "Fault" which indicates the Wiper is not 
functioning properly. 

Analog Menu Screen 

To access this screen, select Analog Menu 
from the Main Menu screen. From the Analog 
Menu screen, the operator can select Flow 
Rate to access the following Flow Rate 
configure screen. 
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Reactor Hi Temp (Reactor High Temperature) 
Configure Screen (Optional) 

This screen allows the Operator to adjust the 
following: 

Reactor Temperature °C / °F: Temperature 
can be set to either Celsius or Fahrenheit from 
the Systems Setting screen page 2 if the analog 
Reactor Temperature option is enabled. 

Source: This field is a preconfigured live, 
measured 4 -20mA analog signal reading. 

Major High Alarm: This Major High 
Temperature alarm setpoint acts as a warning. 
This field is adjustable between 0 - 60 °C (32 - 

140 °F). Default is 45 °C (113 °F). 

Critical High Alarm: This Critical Temperature 
Alarm set point is adjustable between (0) and 
60 °C (32 and 140 °F). The default setting is 50lp 
°C (122 °F). This Analog Reactor Temperaturel' - 
option works in a similar fashion to the Reactor 
Hi Temp (Reactor High Temperature) Digital 
Input. If the timed delay setting is set to 
between 1 and 15 minutes, a delay will occur 
before the alarm occurs and the lamp de- 
energize. Setting a delay of (0) minutes causes 
the alarm to occur and the lamps to de- 
energized immediately. 

Full Scale: This value is preconfigured at 
100 °C or 212 °F depending on the Reactor 
Units set. It cannot be adjusted. 
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Flow Rate Configure Screen (Optional) 

This screen allows the Operator to adjust the 
following: 

Flow Rate Units: Selections include USGPM, 
USMGD, m3 /h, m3 /d, and Us. Flow Rate must 
initially be entered as m3 /h. 

Note: If a Flow Rate Unit is selected that 
sets the Full Scale to a value with 4 
digits and 1 decimal or greater a "Too 
Hi" indicator will appear instead of the 
Full Scale value. This indicates that 
the selected Flow Rate Unit cannot 
be used. Select another Flow Rate 
Unit to continue. 

Source: The operator can select if the Flow 
Rate will be drawn from an Entered Value or 
from a Live Value. Depending on the source 
selected one of the following will appear: 

Entered Value: Values can be set between 0 

and 6553.5 as determined by the operator. 

,01 

rili, ere alead 

Live Value: The measured live 4 -20mA analog 
signal value. 

=,11tJe° 

Note: Flow rate values cannot exceed the 
maximum flow rates as described in 
the Maximum Flow Rate Table 1.1. 
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Major High Alarm: This Major High Flow Alarm 
set point will automatically match the value 
entered for the Full scale setting. 

Full Scale: Values can be set up to the 
Maximum Flow Rate for each model. Refer to 
Table 1.1 for each model's maximum flow rates. 
The default value of 300m3 /hr is set for a D06 
model. For any other model, this default needs 
to change accordingly. 

Login Screen 

If a password has not been entered, the system 
will automatically allow Operator level access 
only. Technician level access requires a 
password entered on the Login Screen. 

When you enter the Login Screen, you will be 
prompted to enter your password. If you are a 
Technician you will enter your password using 
the keypad arrows to select each character. 
Once, the password is entered select Enter 
using the Enter -' or Menu button. 

If the password was incorrect, "INVALID" 
Password text will appear. Correct incorrect 
password numbers and select enter. 

ER 

If the password was correct it will take you back 
to the Main Menu Screen. You will notice that 
along the bottom of the screen it will now say 
TECH. This stands for Technician Level 
access. 
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Note: The Login screen will automatically 
log the user out after 10 minutes. 

This area intentionally left blank. 
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5.4 System Status and Common Alarm List 

These status items indicate that an alarm or alarms in the group are active. 

Alarm Name Active ' ° i en Alarm i elay Control Action 

System Warming Active during 3 minute warm -up 
No delay 

Alarm relay is "closed 
circuit" and LED is On. System On -line Active after warm -up with no alarms 

Wiper General Alarm Any of the 3 wiper alarms 
10 seconds in operation or 
28 Seconds in start-up 

Alarm relay is "open 
circuit" and LED is Off. 

Common Alarm Any Minor, Major or Critical Alarm 
,Common Minor Alarm Any Minor Alarm 
Common Major Alarm Any Major Alarm 
Low UV Common Minor Any Sensor Minor UV Intensity for 

UV systems with Multiple Sensors. 
10 seconds in operation or 
3:10 minutes in start-up Low UV Common Major 

Common Major Siren Any Major or Critical alarm is active 

5.5 Alarm Overview 

Minor Alarms 

On a minor fault the UVR will remain On -Line. Minor alarms will display on the CP and alarm relays will 
be deactivated. On a Minor alarm, action should be taken to correct the problem soon after the alarm 
but disinfection may not be in jeopardy 

Wiper Alarms only valid if your UV System has the Wiper option. 

larmnN+ame Ácti .e V éñ InfrarnWATI ControiIÁcti'òn 
Low UV Intensity 1 Minor 

- Not Used for UVI Pacing 

The UV intensity measured by any sensor is 

lower than the setpoint of expected intensity. 
10 seconds in 
operation or 3:10 
minutes in start- 
up 

The UV reactor 
remains On -Line 
and system jumps 
power level to 

u 100 /o. Alarm relay 
>, 

is open circuit and 
LED is Off. 

Low UV Intensity 2 Minor 
- Not Used for UVI Pacing 
Only for I I t o 20 Lamps - 

Low UV Intensity 2 Minor 
- Not Used for UVI Pacing 

- Only for 21 to 30 Lamps 

End Of Lamp Life Hours The lamp has exceeded the EOLL 
according to factory programmed set point. 

The UV lamps 
remain On -Line and 
Alarm relay is 
"open circuit" and 
LED is Off. 

Wiper Revolution Alarm Appears when there is an incomplete Wiper 
Cycle. Motor Failure or a mechanical Jam or 
no revolution counts within 1 second. 

10 seconds in 

operation or 28 
seconds in start- 

UP' 

The UV Lamps 
remain On and 
Wiping is disabled 
and Alarm relay is 
"open circuit" and 
LED is Off. 

Wiper Home Alarm Appears when there is a Wiper Failure during 
a home cycle. Motor Failure or a mechanical 
Jam or no revolution counts within 1 second. 

Wiper Limit Switch Alarm Appears when there is a Limit Switch Failure 
in the "closed circuit" position. 
(Normally "Open circuit" LED Off 

to section 8 -1 for alarm indicators and troubleshooting. 
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Major Alarms 

On a Major alarm immediate action is required by the Operator to ensure that disinfection is not 
compromised. Alarm relays will be deactivated. 

arm L Active W i en Alarm 
elay 

Control Action 

Low UV Intensity 1 Major 

When the UV Intensity has dropped below the factory set 
point. 

10 seconds 
in operation 

or 3:10 
minutes in 

start-up 

UV reactor remai 
On -Line and the 

system jumps 
power level to 

100 %. Alarm relay 
is "open circuit" 
and LED is Off. 

Low UV Intensity 2 Major 
- Only for 11 to 20 Lamps 

Low UV Intensity 2 Major 
- Only for 21 or 30 Lamps 

Multiple Lamp Alarms Multiple lamps are not functioning. It is based on a 
factory set number of 2 or more, that is dependant on the 
dose required. 

Low Dose Major When the UV Intensity has dropped below the factory set 
point and has resulted in a delivered dose below the 
system design. 

Lamp Alarm XX Major Appears when a lamp has ceased to function, lost power, 
or lost communication with ballast 

Ballast XX Alarm Major Appears when a ballast has ceased to function, lost 
power, or lost communication with the Control board. 

High Flow Alarm Major Appears when rate of flow exceeds major alarm set point. 
No Flow Alarm Major Appears when no rate of flow signal is present. 
SCADA Communication 
Alarm Major 

Appears when the SCADA Communication connection 
has been lost. 

Reactor Hi Temp Major 
(Analog Temp) 

This High Temperature Alarm occurs as a warning. This 
option is available only when an Analog High 
Temperature is configured for this system. (Not Required 
- Analog Option) 

10 seconds 
in operation 
or 
start-up. 

Lamps are turned 
off, Alarm relay is 
"open circuit" and 
LED is Off. 

Refer to section 8 -1 for alarm indicators and troubleshooting. 

Table 1.1 

The following chart references to SwiftSC D Series UVI Pacing for "High Flow Alarm Major" values 

Model 
Maximum Flow Rate Table 

m3/h m3 /d USGPM USMGD L/s 
D06 270.0 6480.0 1188.8 1.71 75.0 
D12 580.0 13920.0 2553.7 3.68 161.1 
D30 1570.0 37680.0 6912.5 9.95 436.1 
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Critical Alarms 

On a critical fault the UVR will be placed into Shutdown. On a Critical alarm the system CP will take 
immediate action to prevent damage to the equipment and immediate action is also required by the 
Operator and ensures that disinfection is not compromised. 

* ** For the Reactor High Temperature Alarm, a timed critical response can be set to allow for plant 
personnel to correct the problem or bring other equipment on -line. 

dive 
- 

Alarm 
Delay 

Control 
Ao -lion 

AI - 

Reactor High 
Temperature 

End plate temperature switch is above 50° Celsius 
due to hot water, hot air in chamber or low Flow 

Critical Rate 

Option: Customer can decide if they want to set a 
timed delay from 0 -15 minutes. for the Reactor 
High Temperature Alarm, a timed critical response 
can be set to allow for plant personnel to correct 10 seconds 

Lamps are 

the problem or bring other equipment on -line. This 
alarm can clear itself if the reactor temperature 

in operation 
turned off, 
Alarm relay is 

cools below the temperature switch default value start-up. p 
"open circuit" 

of 50 °C (122 °F) +/- 5 °C / °F. The reactor will then 
re -start. 

and LED is Off. 

A setting of zero (0) minutes causes Lamps to de- 
energize immediately. Any value greater than zero 
minutes will activate the alarm relay, but will not 
turn off the Lamps till the delay time has expired 

Refer to section 8 -1 for alarm indicators and 
troubleshooting. 
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TROJAN uv 
WATER CONFIDENCE" Control Panel (CP) 

5.6 Input and Output Overview 
Item Inputs / Outputs Type Mode Source 

Standard Inputs and Outputs 

UV Sensor (1- 3) Input Analog 4 -20mA System I/O 

Alarms (1- 7) Output Digital Normally Open 
(NO) 

Customer I/O 

Optional Inputs and Outputs 

Optional Inputs and Outputs cannot typically override standard provided Inputs and Outputs. 

Analog (4) Output Analog 4 -20mA System I/O 

Remote ON /OFF Input Digital Voltage Sensing 
Input 

Customer I/O 

Wiper Option - 
Revolution Sensor 

Input Digital 9.4Hz Pulse System I/O 

Wiper Option - 
Limit Switch 

Input Digital Normally Closed 
(NC) 

System I/O 

Wiper Option - 
Extend (forward) 

Output Digital Normally Open 
(NO) 

System I/O 

Wiper Option - 
Retract (reverse) 

Output Digital Normally Open 
(NO) 

System I/O 

Max Power 
Response Loop 
(jumps to 100% 
power) 

Input Digital Voltage Sensing 
Input 

Customer I/O 

5 -26 
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TROJAN UV 
WATER CONFIDENCE" Control Panel (CP) 

Additional Inputs and Outputs 

The following are available for custom applications. This list is not intended to cover all options. It is a 
representative list of options that sites may wish to exercise. Custom applications, like the ones that 
follow will allow a site to wire device information into our system by these analog inputs. The controller 
will provide a graphical display of the information only. Also, if a signal is brought in, it can then be 
wired out of our system to another if required. If you have a specific request, please contact your 
representative. Additional Inputs and Outputs cannot typically override standard provided Inputs and 
Outputs. 
* * *It is possible to have up to 5 Analog Inputs and 4 Analog Outputs in total. 

High Panel 
Temperature 

Input / Output 
(See note above) 

Analog 4 -20mA Customer I/O 

5.7 Digital Output Wiring Diagrams 
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Chapter 6 

INSTALLATION 
INS RUCTIONS 
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TROJAN UV' 

WATER CONFIDENCE" Installation Instructions 

6 Installation Instructions 6-1 

6.1 OVERVIEW 6 -1 

6.2 SHIPPING CONTENTS 6 -1 

6.3 SET -UP 6 -1 

6.4 ACCEPTABLE REACTOR INSTALLATION ORIENTATIONS 6-4 
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TROJAN UV 
WATER CONFIDENCE' Installation Instructions 

6 INSTALLATION 
INSTRUCTIONS 

6.1 Overview 

A CAUTION 
Installation and maintenance to 
be performed by qualified 
personnel only. 

All Trojan products are carefully inspected and 
tested before shipment from our plant. Upon 
delivery, check the packaging and equipment for 
damage incurred during shipment. 

6.2 Shipping Contents 
The system consists of two major components, 
the UVR chamber and the control panel. The 
components are disconnected at the UV Reactor 
(UVR) chamber for shipment. 

6.3 Set -up 
1. Connecting pipes to UV system should be 

supported to avoid any undue strain on the 
unit. 

2. Avoid vibration from close proximity to heavy 
equipment or from erratic pumps (Vibrations 
from other equipment and/ or water 
hammering can cause damage to lamps 
within the UVR). 

3. Allow sufficient service access clearance for 
the unit. Also when preparing the site for 
installation, allow for valves, drain and 
bypass as part of your plumbing circuit. 

4. When mounting the control panel on the 
wall, ensure there is at least a 30 -cm (12 ") 
air space around the sides of the panel for 
sufficient cooling of the inner electronic 
components. The more air space there is 
around the control panel the more efficient 
the cooling will be. You will need gaskets. 
Mounting brackets are provided on units 
however appropriate hardware to attach the 
UVR to the piping system and mounting 
hardware is not provided. See the Layout 
drawing applicable to your system in 
Appendix C. 

5. The UVR chamber can only be installed in a 
horizontal (See diagram of possible 
installation orientations at the end of this 
chapter). All models require a minimum 
clearance of 1.8 meters (5' -10 ") at the 
service end of the UVR chamber for removal 
of the UV lamps and sleeves and 0.23 meter 
(9 ") at the sensor port for removal of the UV 
Sensor. 

fi OUTLET 

6 -1 

- UV SENSOR PORT 

INLET 
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TROJAN UV 
WATER CONFIDENCE' Installation Instructions 

6. After the UVR chamber is installed, slowly 
open the inlet valve and fill with water 
ensuring that all air pockets are removed. 
Check carefully for leaks. If leaks are 
detected, drain the UVR chamber and reseal 
the inlet or outlet as required. All UVR 
chambers are pressure tested at 1.55 MPa 
(225 psi) at the factory unless indicated 
otherwise. 

lik'CAUTION 

To prevent electrical shock, turn 
the system off before removing 
any of the covers on the UVR 
chamber or opening the control 
panel. 

7. Flush a few gallons of water through the 
UVR chamber to remove any particles or 
dust that may have collected during 
installation. 

8. Connect the control panel to the UVR 
chamber. The individual lamp connectors are 
numbered with wire tags for convenient 
connection; match these numbers to their 
corresponding number on the chamber end 
plate. 

9. Connect the lamp socket to the 
corresponding lamp. 

6 -2 

10. Insert the lamp into the sleeve until lamp 
socket sits against the sleeve bolt. Press it 

straight in until it seals into the sleeve bolt. 

11. Screw on lamp retaining nut. 

Nut 
Plastic 
Washer 

tF 

12. Connect the proximity switch cable. (AMWS 
System Only) 

13. Connect Power to the Wiper Motor (AMWS 
System Only) 

Temperature switch installation: 

14. For horizontal installations place temperature 
switch at the highest point possible. 

Temperature 
Switch 
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WATER CONFIDENCE" Installation Instructions 

System ground wire installation: 

ent Port Plug -4487-.. 

Ground Wire 
crew 

15. Connect the wire harness to the limit switch. 
(AMWS System Only) 

16. Slide the Service End Cap on over to Flange 
lip, lining it up with the Conduit bracket and 
the screw holes located near the rim. Note: 

6 -3 

removable lifting lugs must be removed first. 

17. Plug in the UV Sensor (s) as shown below. 

r- Uv Sensor Analog 
Receptacle 

18. Provide AC power to the Control Panel 
matching voltage and power specifications 
on the serial label of the system. The 
system is now ready for operation. 

19. Refer to the wiring diagram included in 
Appendix D of this manual to match wire tag 
numbers. 

For system start-up, refer to Chapter 3 Start Up 
and Shut Down Procedures. 
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TROJAN Uy 
WATER CONFIDENCE" Installation Instructions 

6.4 Acceptable Reactor Installation Orientations 

HORIZONTAL INSTALLATION 

=LADY 

OUTLET FLANGE 
OUTLET FLANGE 

W REACTOR 
INLET FLANGE - ASSMEBLY 

- f- -- 
1 

///// ////////////////// 7/7/ 
1i'BSP/NPT 

DRAIN 

NOTE: 
: OUTLET FLANGE ORIENTATION ANGLE CURRENTLY SHOWN O 12 O'CLOCK. 
: OUTLET FLANGE CAN ONLY BE O ANGLES AS INDICATED ABOVE. 
: SENSOR LOCATIONS MAY DIFFER THAN THAT SHOWN DEPENDING ON FLANGE LOCATION. 

Note: 3, 6, or 9 o'clock positions are also optional. 

6 -4 
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Appendix A 

WARRANTY 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 353 of 667



TROJAN Uy 
WATER CONFIDENCE' Appendix A - Warranty 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 354 of 667



 . 
TROJAN UV 

WATER CONFIDENCE" Appendix A - Warranty 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 355 of 667



TROJAN Uy 
WATER CONFIDENCE' Appendix A - Warranty 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 356 of 667



 

TROJAN Uy 
. 

WATER CONFIDENCE" 

Certificate of Equipment Warranty 

Appendix A - Warranty 

The following terms and conditions will govern the equipment warranty provided by Trojan Technologies to 
the Owner /Operator: 

Trojan Technologies ( "Trojan ") warrants to the Owner /Operator noted above (the "Customer ") that if within 
12 months from equipment start-up or 18 months from the date of delivery, whichever comes first, equipment 
manufactured by Trojan (the "Equipment ") will be free from defects in material and workmanship and will 
function in accordance with the specifications agreed to by Trojan for the Equipment. 

This warranty shall not apply to any failure or defect which results from the Equipment not being operated and 
maintained in strict accordance with instructions specified in the Operation and Maintenance manual or which 
results from mishandling, misuse, neglect, improper storage, improper operation of the Equipment with other 
equipment furnished by the Customer or other third parties or defects in designs or specifications furnished by 
or on behalf of the Customer by a person other than Trojan. In addition, this warranty shall not apply to 
Equipment that has been altered or repaired after start-up by anyone except: (a) authorized representatives of 
Trojan, or (b) Customer acting under specific instructions from Trojan. 

Customer must notify Trojan in writing within 5 days of the date of any Equipment failure. This notification shall 
include a description of the problem, a copy of the operator's log, a copy of the Customer's maintenance record 
and any analytical results detailing the problem. If Customer has not maintained the operator's log and 
maintenance record in the manner directed in the Operation and Maintenance manual, or does not notify Trojan 
of the problem as specified above, this warranty may, in Trojan's discretion, be invalid. 

Customer will fully cooperate with Trojan, in the manner requested by Trojan, in attempting to diagnose and 
resolve the problem by way of telephone support. If the problem can be diagnosed by telephone support and a 

replacement part is required Trojan will either, at Trojan's expense, ship a repaired, reworked or new part to the 
Customer who will install such part as directed by Trojan or will direct Customer to acquire, at Trojan's expense, 
such part from a third party and then install such part as directed by Trojan. 

In the event that Trojan determines that the problem cannot be resolved by way of telephone support and /or 
shipment by Trojan, or acquisition by the Customer, of a replacement part for installation by the Customer, 
Trojan will send one or more persons to make an onsite inspection of the problem. If an onsite visit is made, 
Trojan personnel will evaluate the problem and repair or replace any Equipment determined to be in breach of 
this warranty. If the problem is not attributable to a breach of this warranty, Trojan reserves the right to invoice 
the Customer for this service. 

Equipment components manufactured by third parties but furnished to Customer by Trojan are warranted by the 
original manufacturer, only to the extent of the original manufacturer's warranty, and are not covered by the 
above warranty. 

This warranty is the exclusive remedy for all claims based on a failure of or defect in the Equipment, whether 
the claim is based on contract (including fundamental breach), tort (including negligence), strict liability or 
otherwise. This warranty is in lieu of all other warranties whether written, oral, implied or statutory. Without 
limitation, no warranty of merchantability or fitness for a particular purpose shall apply to the Equipment. 

Trojan does not assume any liability for personal injury or property damage caused by use or misuse of the 
Equipment. Trojan shall not in any event be liable for special, incidental, indirect or consequential damages 
including, without limitation, lost profits, lost business opportunities, lost revenue or loss or depreciation of 
goodwill, even if it has been advised of the possibility thereof. Trojan's liability shall, in all instances, be limited 
to repair or replacement of Equipment in breach of this warranty and shall not exceed the cost of such repair or 
replacement. This liability with respect to repair or replacement will terminate upon the expiration date of this 
warranty. 

In addition to the foregoing, in no event shall Trojan's liability relating to the Equipment, or the agreement 
between Trojan and the Customer relating to the Equipment, exceed that portion of the purchase price for the 
Equipment which is actually paid to Trojan. 
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WATER CONFIDENCE- 

October 30, 2003 

Low Pressure Lamp Warranty 
TrojanUVSwiftTMsc 

The following warranty applies to Trojan Technologies Low Pressure Lamps (the "Lamps ") for the 
TrojanUVSwiftTMsc. The warranty is only valid with respect to a Lamp which is properly stored, handled and 
installed as specified in the Operation and Maintenance manual supplied with the system in which the Lamp is 
installed. Without limiting the generality of the foregoing, any excess vibration or improper operation of a Lamp 
shall void this warranty. In addition, Trojan Technologies shall not be liable for any Lamp failure which results 
from UV equipment not being operated and maintained in strict accordance with the instructions set out in the 
Operation and Maintenance manual. 

In order to process any Lamp warranty claim, Trojan Technologies requires the Customer to provide a copy of 
the operator's log and all maintenance records in order for Trojan Technologies to assess the warranty claim. 

Trojan Technologies also reserves the right to require the Customer to return a failed Lamp to Trojan 
Technologies' facilities for inspection. Trojan Technologies will cover the return shipping expense. 

Where a Lamp has been stored, handled and installed as specified in the Operation and Maintenance manual, 
and the relevant UV equipment has been operated and maintained in accordance with instructions specified in 
the Operation and Maintenance manual, and: 

1. The Lamp fails within the first 9,000 hours of operation, Trojan Technologies shall provide the Customer 
with a replacement Lamp free of charge. 

2. The Lamp fails after 9,000 hours and prior to 12,000 hours of operation, Trojan Technologies shall 
provide the Customer with a replacement Lamp at a discounted price. The following formula is used to 
determine the discounted price for replacement Lamps: 

Replacement Lamp Price = ((Lamp Operating Hours) / 12,000 x Lamp List Price) 

The above operating conditions of Lamps are based on a maximum of 4 On /Off cycles per 24 hour period. If 
these conditions are not met, then this warranty shall be void. 

With respect to each replacement product supplied pursuant to the above warranty, the Customer shall be 
entitled to no further warranty, save and except the unused portion of the original warranty pertaining to the 
product replaced. 

The above warranty is the exclusive remedy for all claims based on a failure of or defect in a Lamp, whether the 
claim is based on contract (including fundamental breach), tort (including negligence), strict liability or 
otherwise. This warranty is in lieu of all other warranties whether written, oral, implied or statutory. Without 
limitation, no warranty of merchantability or of fitness for a particular purpose shall apply to a Lamp. 

Trojan Technologies does not assume any liability for personal injury or property damage caused by 
use or misuse of a Lamp. Trojan Technologies shall not in any case be liable for special, incidental, 
indirect or consequential damages, even if it has been advised of the possibility thereof. Trojan 
Technologies' liability shall not, in any case, exceed the cost of replacement of a defective Lamp. 

3020 Gore Road, London, Ontario, Canada, N5V 4T7 
Phone 519 -457 -3400 Fax 519 -457 -3030 

www.troianuv.com 
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Appendix B 

LAYOUT DRAWINGS 
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B. LAYOUT DRAWINGS 

Refer to the system overview section to 
determine which layout to use. 

I 
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Appendix C 

ELECTRICAL DRAWINGS 
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C. ELECTRICAL DRAWINGS 
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OPTION PROVIDED 

NOT PROVIDED 
UVSWIFTSCTM EQUIPMENT INTERCONNECT BOX 

BY OTHERS 

BY TROJAN 

BY TROJAN 

CONTROL 
/'PANEL 

CONTRACTOR REQUIREMENTS No. DESCRIPTION 

TERMINATION & CABLE CONTROL PANEL (CP) POWER SUPPLY 

BOARD REF. FROM 

DISTRIBUTION PANEL 
(DP) (BY OTHERS) 
(NOT SHOWN) 

TERMINATION & CABLE 2 REMOTE ON /OFF INPUT 
- I SHIELDED TWISTED PAIR 

D11 PLANT SCADA 
(BY OTHERS) 
(NOT SHOWN) 

TERMINATION & CABLE 3 COMMON ALARM OUTPUT 
- 1 SHIELDED TWISTED PAIR 

DOl CP 

TERMINATION & CABLE 4 UV INTENSITY OUTPUT -4 -20 Mc SIGNAL 
- 1 SHIELDED TWISTED PAIR 

A01 CP 

J CONNECTION ® REACTOR 
REQUIRED 

5 LAMP POWER CABLES CP 

J CONNECTION O REACTOR 
REQUIRED 

6 TEMPERATURE SENSOR HIGH TEMP CP 

J CONNECTION O REACTOR 
REQUIRED 

7 UV SENSOR A11 (ALL) 
AI2 (012 & 030) 
AI3 (D30) 

CP 

CONNECTION ® REACTOR 
REQUIRED 

8 PROXIMITY SENSOR 
- 1 SHIELDED TWISTED PAIR 

REV COUNT CP 

CONNECTION O REACTOR 
REQUIRED 

9 WIPER HOME LIMIT SWITCH 
(B12/D30 ONLY) 

HOME SWITCH CP 

TO 

CONTROL PANE 
(CP) 

CP 

PLANT SCADA 

(BY OTHERS) 
(NOT SHOWN) 

PLANT SCADA 

(BY OTHERS) 
(NOT SHOWN) 

REACTOR 

REACTOR 

REACTOR 

REACTOR 

RF 
CONNECTION O REACTOR 
REQUIRED 

10 WIPER MOTOR POWER SUPPLY CP REACTOR 

CONDUIT /WIRING 
SUPPLIED (BY TROJAN) REACTOR CHAMBER 

NOTE: 
1. DIGITAL OUTPUTS (DO #) - 7 AVAILABLE, SOME ARE USED FOR 

REQUIRED CONNECTIONS. 

2. ANALOG INPUTS (AI #) - 5 AVAILABLE, SOME ARE USED FOR 
REQUIRED CONNECTIONS. 

3. ANALOG OUTPUTS (AO #) - 4 AVAILABLE, SOME ARE USED FOR 
REQUIRED INPUTS. 

4. DIGITAL INPUTS (DI #) ARE ASSIGNED FOR SPECIFIC USES 
AS NOTED IN THE ABOVE TABLE. 

TROJAN W 
CONFIDENTIALITY NOTICE 

Copyright 02005 by Trojan Technologies Inc. All rights 
reserved. No port of this document may be reproduced, 
stored in a retrieval system, or tronsmitted in any form, 
without the written permission of Trojan Technologies Inc. 

DESCRIPTION: 

STD, UVSWIFTSC INTERCONNECT DIAGRAM D MODELS 

QUOTE N 

SW0051 

DRAWN BY : LZ 

CHECKED BY : LSP 

APPROVED BY : LZ 

DATE : 06MY05 
DATE : 06MY05 

DATE : 06MY05 
SCALE (8,Ax11) :NOT TO SCALE LOG NUMBER : N/A 

PROJECT NO. 

N/A 
DWG NO. REV. 

D01 B 
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4 
TROJAN Uy 

WATER CONFIDENCE" Appendix D - Validation Certificate 

Appendix D 

VALIDATION 
CERTIFICATE 

TrojaoLiWS_wiftTMsc D- Series Submittal 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 373 of 667



TROJAN Uy 
WATER CONFIDENCE' Appendix D - Validation Certificate 

Trojan.UuSwiftnisc D-Series Submittal 
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r1 
DVGW 
product 

DVGW- B a u m u ste rp rüfze rtifi kat 
DVGW type examination certificate 

Anwendungsbereich 
field of application 

Zertifikatinhaber 
owner of certificate 

Vertreiber 
distributor 

Produktart 
product category 

Produktbezeichnung 
product description 

Modell 
model 

Prüfberichte 
test reports 

Prüfgrundlagen 
basis of type examination 

AblaufdatGm / AZ 
date of e / file no. 

02. 0; '',: 
Dat r: t -f7c ' r .er ertifizieru telle 
date, Isr y. sheet, head of certification body 

0.2 

Produkte der Wasserversorgung 
products of water supply 

Trojan Technologies Inc. London 
3020 Gore Road, CDN- N5V 4T7 Canada 

Trojan Technologies Deutschland GmbH 
Industriestraße la, D -63825 Schöllkrippen 

DVG 
Zertifizi érungsstel le 

DW- 91818R0329 
Registriernummer 

registration number 

drinking water treatment devices and systems : UV disinfection device 
for application in water supply (9181) 

UV disinfection system 

Swift SC D6 

mechanical test: UV 005/05 from 11.07.2006 (TZW) 
KTW testing: from 15.02.2001 (TZW) 
KTW testing: from 15.02.2001 (TZW) 
KTW testing: from 15.02.2001 (TZW) 

DVGW W 294-2 (01.06.2006) 
BGA KTW (07.01.1977) 

11.07.2011 / 05- 0383 -WNE 

DVGWZertitizierungssteae - von der Deutschen Akkreditierungsstelle Technik 
(DATechl e.V. akkreditiert für die Konformitätsbewertung on Produkten der Gas - 
und Wasserversorgung 

Dtrow Certification Body - accredited 4y Deutsche AkkradfiertrngssfeHe Technik 
(DATech) e.V. for conformity assessment of products of gas and watersupptÿ 

J 090t5chgr 
fLkkrnditiecunys 
Rat 

/z,I- 
DAT-ZE-009/96-02 

DVG'N Deutsche Vereinigung 
des Gas- JndWasser'ar-.hes e,V 

TFt,h. n isc h-vv%ssensoh 

Verein 

Zerti fizien, nesstelle 

Josef-Wirrner-Straße 1-3 
53t23 Bonn 

Telefon: 4-49 (228) 91 sr; 9i1 7 

Telefax: r.:19 (228) 91 88 99:3 
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A-2/2 DW-9181 BR0329 

Typ Technische Daten 
type technical data 
Swift SC D6 minimum radiation intensity: 45 W /m2 

spectral attenuation coefficient: max, 0,9 /m 
flow capacity: 270 m3 /h 

Bemerkungen 
remarks 

Verwendungshinweise / Bemerkungen 
hints of utilization / remarks 
ascertained maximum flow capacities: 
at 30,0 W /m2: 180 m3/h, spectral attenuation coefficient (SSK -254): max. 2,2 /m 
at 21,0 W/m2: 120 m3/h, spectral attenuation coefficient (SSK -254): max. 4,6 /m 
at 14,0 W /m2: 80 m3 /h, spectral attenuation coefficient (SSK -254): max.7,6 /m 
at 9,0 W /m2: 53 m3/h, spectral attenuation coefficient (SSK -254): max. 11,4/m 
at 6 0 W /m2: 36 m3 /h, s ;ctral attenuation coefficient SSK -254 : max. 15,5/m 
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1 
DVGW 

Product 

DVGW- Baumusterprüfzertifikat 
DVGW type examination certificate 

Anwendungsbereich 
field of application 

Zertifikatinhaber 
owner of certificate 

Vertreiber 
distributor 

Produktart 
product category 

Produktbezeichnung 
product description 

Modell 
model 

Prüfberichte 
test reports 

Prüfgrundlagen 
basis of type examination 

Ablaufdaatum / AZ 
date of e ry I file no. 

02 
Da 
date 

Produkte der Wasserversorgung 
products of water supply 

Trojan Technologies Inc. London 
3020 Gore Road, CDN- N5V 4T7 Canada 

Trojan Technologies Deutschland GmbH 
Industriestraße la, D -63825 Schöllkrippen 

Zertifizierungsstelle 

DW -9181 BR0328 
Registriernummer 

registration number 

drinking water treatment devices and systems : UV disinfection device 
for application in water supply (9181) 

UV disinfection system 

Swift SC D12 

mechanical test: UV 006/05 from 11.07.2006 (TZW) 
KTW testing: from 15.02.2001 (TZW) 
KTW testing: from 15.02.2001 (TZW) 
KTW testing: from 15.02.2001 (TZW) 

DVGW W 294-2 (01.06.2006) 
BGA KTW (07.01.1977) 

11.07.2011 / 05-0383-W N E 

e 
eat, head of certification bccy 

OVGW- Zertlllzierungsstetle von der Deutschen Akkreditierungsstelle Technik 
fDATech} e.V. akkreditiert tir die Konformitätsbewertung von Produkten der Gas. 
und Wasserversorgung 

DVGW Certification Body - accredited by Deutsche Akkreditierungssfelfe Technik 
(DATech) e. V. for conformity assessment of products of gas and water supply 

_ I Deutscher 
AkkinditituCil9 
Ral 

G ,, 
o t. 

DAT-ZE-009/96-02 

DVGW Deu tscr e Vereinigung 
des Gas- und V.lasserfaches 

Technisch ,visse,nschaftl+ch 
+: erein 

Zertifizierungsstelle 

.;osef- limner- Straße 1-3 
53.123 Bonn 

Telefon +43 { {228) 91 88 807 
Telefax: +49 Í228j 91 88 99rß 
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A-2/2 DW-9181 BR0328 

Typ 
type 
Swift SC D12 

Technische Daten 
technical data 
minimum radiation intensity: 47 W /m2 
spectral attenuation coefficient: max. 0,9 /m 
flow capacity: 580 m3 /h 

Bemerkungen 
remarks 

Verwendungshinweise / Bemerkungen 
hints of utilization / remarks 
ascertained maximum flow capacities: 
at 38,0 W /m2: 450 m'/h, spectral attenuation coefficient (SSK-254): max. 1,3/m 
at 27,0 W /m2: 300 m3/h, spectral attenuation coefficient (SSK -254 ): max. 3,2/m 
at 21,0 W /m2: 210 m3/h, spectral attenuation coefficient (SSK-254): max. 5,0 /m 
at 15,0 W /m2: 156 m3/h, spectral attenuation coefficient (SSK-254): max. 8,1/m 
at 10,0 W /m2: 104 m3/h, spectral attenuation coefficient (SSK-254): max. 11,9/m 
at 7,0 W /m2: 74 m3/h, spectral attenuation coefficient (SSK-254): max. 15,5/m 
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r1 
DVGW 

prco:er 

DVGW- B a u m u ste rp rüfze rtifi kat 
DVGW type examination certificate 

Anwendungsbereich 
field of application 

Zertifikatinhaber 
owner of certificate 

Vertreiber 
distributor 

Produktart 
product category 

Produktbezeichnung 
product description 

Modell 
model 

Prüfberichte 
test reports 

Prüfgrundlagen 
basis of type examination 

Ablaufda um / AZ 
date oie fileno. 

02 
Dat 
date, 

Produkte der Wasserversorgung 
products of water supply 

Trojan Technologies Inc. London 
3020 Gore Road, CDN- N5V 4T7 Canada 

Trojan Technologies Deutschland GmbH 
Industriestraße 1a, 0 -63825 Schöllkrippen 

DVGVYIP 
Zertifizierungsstelle 

DW -9181B R0327 
Registriernummer 

registration number 

drinking water treatment devices and systems : UV disinfection device 
for application in water supply (9181) 

UV disinfection system 

Swift SC 030 

mechanical test: UV 007/05 from 11.07.2006 (TZW) 
KTW testing: from 15.02.2001 (TZW) 
KTW testing: from 15.02.2001 (TZW) 
KTW testing: from 15.02.2001 (TZW) 

DVGW W 294-2 (01.06.2006) 
BGA KTW (07.01.1977) 

11.07.2011 / 05-0383-W N E 

0i :`/ , i; 
:latt, l-sit :7 . _: -11-"111° ungsst -jlf 

eet, head of certification body y, 

OVGW- Zertifizierungsstelte . von der Deutschen Akkreditierungssteile Technik 
(DATech) e -V. akkreditiert für die Konformitätsbewertung von Produkten der Gas- 
und Wasserversorgung 

DVGW Certification Body - accredited by Deutsche Akkt dtiert ngssreire Tec hnik 
(DATech) e.'V. for conformity assessment of products of gas and water supply 

IDrut3C31er 
Akkrgd.tiár,in7z 
Rat 

DAT-ZE-009/96-02 

L1V(3'01 t1ElUr$C,flr? 5derfiLnÍqunq 

ries 18s- kind W.9.9srfac: 69 e.''1. 

T BCh rl isr h- wi SsenSC h;ftl ich 

Verein 

Zerti f zrerung s.,t af le 

Josef-4Virr1ler-Str'al3e 1-3 
53123 Bonn 

Telefon! +=9 (223) 91 88 807 
we3efa;t; +49 (223) 91 98 .99S 
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A-2/2 

Typ Technische Daten 

DW-9181 BR0327 

type technical data 
Swift SC D30 minimum radiation intensity: 56 W /m2 

spectral attenuation coefficient: max. 0,9 /m 
flow capacity: 1570 m3 /h 

Bemerkungen 
remarks 

Verwendungshinweise / Bemerkungen 
hints of utilization I remarks 
ascertained maximum flow capacities: 
at 43,0 W /m2: 1050 m3 /h, spectral attenuation coefficient (SSK -254): max. 1,8/m 
at 36,0 W /m2: 800 m3/h, spectral attenuation coefficient (SSK -254): max. 2,7/m 
at 30,0 W /m2: 550 m3/h, spectral attenuation coefficient (SSK -254): max.4,1/m 
at 22,0 W /m2: 340 m3 /h, spectral attenuation coefficient (SSK -254): max. 6,7/m 
at 17,0 W /m2: 247 m3 /h, spectral attenuation coefficient (SSK -254): max. 9,2/m 
at 9,5 W /m2: 155 m3 /h, spectral attenuation coefficient (SSK -254): max. 15,5/m 
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Trojan Technologies Inc. Mechanical Wiping Systems (Optional) 

Chapter 5 

MECHANICAL WIPING 
SYSTEMS (OPTIONAL) 

r¡< `. 

TROJAN IJVSwi1 
2002-11-22 5 -i 

.: 
perätións.& Maintériance % 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 381 of 667



1* 
Trojan Technologies Inc. Mechanical Wiping Systems (Optional) 

TROJÁN;fJVSwift: 
2002-11-22 

.. 

-z. 

:::1, 
5-ii 

à.Ópérátióñs & Mäinténáüçë 
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[4_ti 
Trojan Tochnnlogies Inc. Mechanical Wiping . (Optional) 

w^ 

Description 5-1 

5.1 MANUAL MECHANICAL WIPING SYSTEM (OPTIONAL) 5-1 

Description 5-1 

Maintenance 5'1 
Manual Wiper Assembly Removal 5-1 
Push Retainer Replacement 5-1 
Sleeve Wiper Replacement 5-2 

5.2 AUTOMATIC MECHANICAL WIPING SYSTEM (OPTIONAL) 5-3 

Description 5-3 
Wiping System Drive 5-3 
Wiping System Operation 5-3 

Specifications 5-3 
Maintenance 5'4 

Gear motor Removal 5-4 
Stop Plate Bushing Replacement 5-5 
Drive Screw Bushing, O-Ring & Seal Replacement 5-6 
Sleeve Wiper Replacement 5-7 

5-1ii 

U 
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41 
TrojanTochnologios Inc. Mechanical Wiping Systems (Optional) 

5 MECHANICAL WIPING 
SYSTEMS (OPTIONAL) 

Description 

The Trojan UVSwiftT" SC system can be 
provided with a Manual Mechanical Wiping 
System, an Automatic Mechanical Wiping 
System, or No Mechanical Wiping System. 
Please refer to your system specifications as 
listed at the front of this manual. 
Note: No matter which option is provided, this 
does not alleviate the need for regular 
Maintenance (Manual Hand Cleaning) Refer to 

the Preventative Maintenance in the Preface 
section of your manual for frequency of cleaning, 
and to the Reactor -- Quartz Sleeve section for 
the maintenance procedure. 

5.1 Manual Mechanical Wiping System 
(Optional) 

Description 

The Trojan UVSwiftT "'SC system can be 
provided with a manual mechanical wiping 
system. Please refer to system specifications as 
listed at the front of this manual. 
The manual mechanical wiping system uses 
food grade rubber wipers mounted into stainless 
steel collars, placed around each of the quartz 
sleeves. The wiper housings for all sleeves are 
mounted together onto a common wiper 
assembly. 
The wiper assembly is driven back and forth by 

hand using an external handle. 
Ensure that the Wiper is returned to is home 
position (Wiper handle should be returned to its 

original position after wiping). 

Maintenance 

Manual Wiper Assembly Removal 

1. Turn off the water flow through the reactor 
chamber. Relieve the water pressure in the 
chamber. 

2. Shut the power off. 

.'"`' 
TRÓJAN:UVSwift=; R._.w. ..._.__. .._ _.. 

2002-11-22 

3. Relieve the water pressure and drain the 
water from the chamber. 

4. Disconnect the Air Vent Valve Valve (if 
system is equipped with one) 

5. Remove the '/4' #1 Flat screw from the 
handle plate. 

6. Unplug UV Sensor cable from outside of 
Service End Cap. See Figure 3. 

7. Loosen Strain Relief. (If no Service End Cap 
is provided, go to step 10) 

8. Remove two #10 -24 Hex Head Cap Screws 
on Service End Cap. 

9. Slide Service End Cap part way over conduit 
to gain access to UV Sensor cable on inside 
of Service End Cap. 

10. Undo UV Sensor cable from Service End 
Cap. 

11. Now slide Service End Cap over conduit 
completely away from wiper Rod assembly. 

Push Retainer Replacement 

SEI;SUK CA1 L 

cI1NNEC I :T: \ 
POWER Wall 

ENTRANCE 

:..,L11._ PI ATL 

REL LASE 
:JUPLIt.Zi 

..p: I -;.I .:::ItE1J 

-JL_ HAFIULE 

_.aLcic: 

- 9UIC< !2L'LL'ASL 
LL 

_ END CAP 

1. Remove Manual Wiper Handle as per 
Manual Wiper Assembly Removal. 

2. Remove lamps as per Chapter 4 Lamp 
Inspection /Replacement in the OPERATION 
AND MAINTENANCE MANUAL for the 
Trojan UVSwiftTMSC. 
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41 
TrojanTachnolagias Inc. Mechanical Wiping Systems (Optional) 

3. Remove Wiper /Sleeve assembly as per 
Chapter 4, Sleeve Holder Removal in the 
OPERATION AND MAINTENANCE 
MANUAL for the Trojan UVSwiftTMSC. 

4. If worn or damaged remove and replace 
push retainer with a new one. The push 
retainer fastens the stop plat to the end of 
wiper rod. 
WEAR '3\D 

( OF 
THRE.E) 

p ST=° 'L'TC - \ r 0 

\\ \/ " % c-¡{; 1 
1s" - .ISh: .r. ratNER 

RCP2 T R S:-AhIIIER 

,nD 

Sleeve Wiper Replacement 
1. Remove Manual wiper handle as per 

Chapter 5 Manual Wiper Assembly Removal. 

2. Remove lamps as per Chapter 4 Lamp 
Inspection /Replacement. 

3. Remove sleeves as per Chapter 4 Sleeve 
Replacement. 

4. Remove Wiper /Sleeve assembly as per 
Chapter 4 Sleeve Holder Removal. 

5. Remove worn Sleeve Wipers by gently 
pulling on the wiper seal out with a pair of 
needle nose pliers. Be sure not to pry on the 
retaining plate. Wiper should come out 
easily. 

6. Carefully insert new Sleeve Wipers into the 
wiper housing assembly by squeezing them 
together and letting them pop into place. 
Ensure the wipers are fully seated and can 
float freely in their respective housings prior 
to reinserting sleeves. See Figure below. 

TROJÀh ÚVSwift' 
2002-11-22 

7. Note: Long lamp systems (C) have two 
separate wiper assemblies mounted on to 
the wiper rod. Ensure the distance of 28" 
center to center is maintained between the 
two wiper assemblies. This is to maintain full 
wiping coverage of the sleeves and also 
prevent jamming Of the wiper assembly on 
the outlet end of the chamber. 

8. Reassemble chamber. 

t:8-32 FAN 
SE2_W 

SIG? R;-ATE ROD 

06 -32 HEX NUI 

SPLIT LOCK 
WASHER 

o Ò 

AINC: PL E 

-__SL:.EVE WIPER 

-WIDER PLATE 

'.r-AIV'? PLArE 

JIPC. ROD 

Cr`.h'D_R 

Wiper Lip 
Orientation 

Note: For Type 'C' Models there are 
two wiper plates. Ensure wiper lips on 
the wiper plate closest to the inlet end 
are pointing toward the stop plate. 

s ;z;, :Operätlöris. lá ntenänçe .q 
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TrojenTechnolagies Inc. Mechanical Wiping Systems (Optional) 

5.2 Automatic Mechanical Wiping 
System (Optional) 

Description 

The Trojan UVSwiftT" SC system can be 
provided with an automatic mechanical wiping 
system. Please refer to the system 
specifications as listed at the front of this 
manual. 
The automatic mechanical wiping system uses 
food grade rubber wipers mounted into stainless 
steel collars, placed around each of the quartz 
sleeves. The wiper housings for all sleeves are 
mounted together onto a common wiper 
assembly. 
Short lamp systems (B) have one (1) wiper 
assembly per reactor. Long lamp systems (C) 
have two (2) wiper assemblies per reactor to 
maintain full wiping coverage of the sleeves. 

Wiping System Drive 

The cleaning system is driven by an internal 
screw drive with an externally mounted electric 
motor as the direct drive. The screw drive is 

installed within the reactor chamber and is 

powered by an electric motor. The electric 
motor is mounted on the service end of the 
reactor and is protected within the end cap. The 
power for the wiping system is brought in from 
the CP. The power requirement given for the 
CP includes operation of the wiping system. 
The wiper assemblies are mounted to the drive 
screw attached to a carrying nut that moves the 
wiper assemblies along the drive screw. 

Wiping System Operation 
The Automatic Mechanical Wiping System 
operation is controlled via the Control Panel 
(CP). The wiping system is set to clean at a 

regular time interval. 
The wiper cycle frequency (cycles one hour) in 

which the wiper operates is set by the customer 
and is dependent upon the water quality 
entering the chamber. The faster the quartz 
sleeves tend to foul and reduce UV 
transmittance, the higher the cycle frequency 

rTRÖJAtJ:llVSwifl 
2002-1-1 -2i 

should be set by the customer in order to 
prevent fouling. 
If the wiper encounters significant resistance 
while operation, the gearmotor will automatically 
turn off, protecting both wiper assembly and 
quartz sleeves. The display will flash "Clean" 
which indicates the wiper is not functioning 
properly. 

Specifications 

1/8 Hp Motor 
208 VAC 
or 220 -240 VAC 

df 
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Troten Technologies Inc. Mechanical Wiping Systems (Optional) 

Maintenance 

Gear motor Removal 

1. Unplug UV Sensor cable from outside of 
Service End Cap. See Figure 3. 

2. Loosen Strain Relief. 

3. Remove two #10 -24 Hex Head Cap Screws 
on Service End Cap. 

4. Slide Service End Cap part way over conduit 
to gain access to UV Sensor cable on inside 
of Service End Cap. 

Service End 
Cap 

Strain Relief 

Conduit 

Gear motor 
Assembly 

5. Undo UV Sensor cable from Service End 
Cap. 

6. Now slide Service End Cap over conduit 
completely away from motor assembly. 

7. Unplug gear motor cable. 

8. Unplug proximity sensor cable. 

9. Remove four' /4 -28 Hex Head Cap Screws 
on Motor Mounting Plate and remove Gear 
motor assembly from mounting stand -offs. 

10. Remove Jaw Coupling Spider and ensure it 
is stored with Gear motor assembly. 

Proximity 
Sensor 

GII !"iJ'1i1i1i11i JÍ1.-:JiilllllillJiJ1. JJ1J1il%Ili 

%4 -28 Hex Head 
Cap Screw (4) 

11JJIiïi%J111J11'iif 

Motor Mounting 
Plate 

Jaw Coupling 
Spider 

- 

0.125" Sen 

Cable 
Connector 

UV Sensor 
Cable 

TROJAN .UVSwlft7 ~" 
2002 -11 -22 

Figure 3 

Sensing 
Screw 

Motor 
Mounting 
Stand -off 
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TrojanTochnologins Inc. Mechanical Wiping Systems (Optional) 

Stainless 
Washer 

\\\\\\\\\\\: .: 

I ,__ 

Yz "ID Plastic 
Thrust Bushing 

Stop Plate -- --_ 

J` \ 

3 /8 "ID Plastic 
Flange Bushing 

3 /8 "ID Delrin 
Thrust Washer 

Stop Plate Bushing Replacement 

1. Remove gear motor as per Gear Motor 
Removal. 

2. Remove lamps as per Chapter 4 Lamp 
Inspection /Replacement in the OPERATION 
AND MAINTENANCE MANUAL for the 
Trojan UVSwiftTMSC. 

3. Remove sleeve holder assembly as per 
Chapter 4 Sleeve Holder Removal in the 

OPERATION AND MAINTENANCE 
MANUAL for the Trojan UVSwiftTMSC. 

4. Remove Cotter Pin on end of drive screw. 

5. Remove two stainless steel washers and 
3/8 "ID Delrin Thrust Washer. 

6. Slide Stop Plate assembly off the end of 
sleeves and drive screw end. Ensure 
sleeves are properly supported. 

L:TRÖJAÑ ÚVSwifi 
2002- i 

Figure 4 

Cotter Pin 

7. Remove Yz "ID Plastic Thrust Bushing from 
3/8 "ID Plastic Flange Bushing. 

8. Remove 3/8" Plastic Flange Bushing by 
pressing against the small end while 
supporting Stop Plate. 

9. Insert replacement bushings noting proper 
positioning in relation to the Stop Plate. See 
Figure 4. 

5 -5 

Note: It is essential that the components of 
the Stop Plate assembly be properly 
installed on to the end of the Drive 
Screw for consistent wiper 
operation. 

10. Failure to do so may result in improper wiper 
operation. 

: f- . 
- 
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TrajanTechnologies Inc. Mechanical Wiping Systems (Optional) 

Drive Screw Bushing, 0 -Ring & Seal 
Replacement 

1. Remove gear motor as per Chapter 5 

2. Remove lamps as per Chapter 4 Lamp 
Inspection /Replacement in the OPERATION 
AND MAINTENANCE MANUAL for the 
Trojan UV SwiftTMSC. 

3. Remove Wiper /Sleeve assembly as per 
Chapter 4 Sleeve Holder Removal in the 
OPERATION AND MAINTENANCE 
MANUAL for the Trojan UV Swift TMSC. 

4. Remove Jaw Coupling located on end of 
Drive Screw. See Figure below. 

5. Remove cotter pin from end of Drive Screw. 

6. Remove Split Lock Collar from end of Drive 
Screw. 

7. Remove 'h "ID Bronze Thrust Bushing from 
end of Drive Screw. 

8. Slide Drive Screw out of Bushing Housing 
noting position of 'h "ID Plastic Thrust 
Bushing and W Stainless Steel Washer. 

9. Remove' /2 "ID Plastic Thrust Bushing and /z" 
Stainless Steel Washer. 

10. Unscrew Bushing Housing from End Plate. 

11. Remove rod seal from Bushing Housing 
noting its position. 

12. Remove O -ring on Bushing Housing. 

AIN BIIS'IING 

í F-RUS t 3USPINC 

CCITT_R ?IN 

_ CCIUPLING ----- 

.', 

TROJÂtV.IJVSwï 
20óP-i i-2ï 

Cl -RING - -- 

13. Rest Bushing Housing on solid surface and 
remove' /z "ID Bronze Plain Bushing by 
tapping it out of Bushing Housing with a drift 
punch. 

14. The bronze bushings secrete a SAE 30 
weight oil for lubrication purposes which 
does not penetrate the barrier provided by 
the seal. A small amount of oil will be 
present on the Drive Screw and Bushing 
Housing. Clean Bushing Housing, Drive 
Screw and '//" Stainless Steel Washer with a 

mild detergent and rinse thoroughly. If 
washer is deteriorated, then replace. 

15. Install new 'AID Bronze Plain Bushing by 
pressing it into Bushing Housing with an 
arbour press. Push all the way into housing 
up to seat. See Figure below. 

16. Install new W'lD Seal into Bushing Housing 
noting its proper position. Ensure it is 
properly seated into its groove. See Figure 
below. 

17. Install new O -ring into Bushing Housing. 
Ensure it is properly seated into groove. 

18. Screw Bushing Housing into End Plate until 
it is secure. 

19. Screw rod seal on to Bushing Housing until it 
is secure. Ensure that Bushing Housing does 
not unscrew from End Plate while tightening. 

20. It is recommended to install a new ' / "ID 
Plastic Thrust Bushing on to Drive Screw 
during this maintenance procedure. 

RI.I:1 S:: 1;. 

DUSIIIr: 

______ SPLIT I_I7CK 
.._LLAR 

\___ __ nRiVE SF. \,/ 

_FLAI \./(Iii-,ER 

PL¡-STiC a:SHING 
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Trojan Technologies Inc. Mechanical Wiping Systems (Optional) 

21. Slide Drive Screw into Bushing Housing 
(being careful not to pinch' /2 "ID Seal) until 
' /2 "ID Plastic Thrust Bushing is in contact 
with the Bushing Housing. 

22. Install new W'ID Bronze Thrust Bushing on 
to Drive Screw until it is contacting Bushing 
Housing. 

23. Install the Split Collar on to Drive Screw. 
Ensure collar is seated into groove on Drive 
Screw when tightening. 

24. Install cotter pin on to end of Drive Screw. 

25. Install Jaw Coupling half on to Drive Screw. 
Ensure coupling end is flush with end of 
Drive Screw when tightening. 

26. Ensure Drive Screw is free to rotate with no 
binding occurring. 

27. Reassemble wiper assembly into chamber. 
Ensure forked tab on Stop Plate is engaging 
locator key on inside of chamber. This is 
critical to the operation of the wiper system. 

Sleeve Wiper Replacement 

1. Remove gear motor as per Chapter 5. 

2. Remove lamps as per chapter 4 Lamp 
Inspection /Replacement. 

3. Remove sleeves as per chapter 4 Sleeve 
Replacement. 

4. Remove Wiper /Sleeve assembly as per 
chapter 4 Sleeve Holder. 

5. Remove worn Sleeve Wipers by gently 
pulling on the wiper seal out with a pair of 
needle nose pliers. Be sure not to pry on the 

"IV .(: 
. TN` 

TROJAN UVSwift SI 
2002-11-22 5 -7 

retaining plate. Wiper should come out 
easily. 

6. Carefully insert new Sleeve Wipers into the 
wiper housing assembly by squeezing them 
together and letting them pop into place. 
Ensure the wipers are fully seated and can 
float freely in their respective housings prior 
to reinserting sleeves. See Figure below. 

7. Note: Long lamp systems (C) have two 
separate wiper assemblies mounted on to 
the drive screw. Ensure the distance of 28" 
center to center is maintained between the 
two wiper assemblies. This is to maintain full 
wiping coverage of the sleeves and also 
prevent jamming of the wiper assembly on 
the outlet end of the chamber. 

8. Reassemble chamber. 

ne :Ir la.z `nlI 
SPI. I T I UC< 

:E-;,,? ?'d? . 

DRIVE SCREW - 
T:;F:-: PL'.TE \ SLEEVE `../1:-.R 

__w!.''_R PLAIE 
\\__ RI: I.UPICR PLAI I: 

-pRIVE HUI 

--.?RIVE NUT LUCK WASHER 
GACTOR C`tAm3CR 

Note: For Type 'C' Models there are 
two wiper plates. Ensure wiper lips on 
the wiper plate closest to the inlet end 
are pointing toward the stop plate. 
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TrojenTechnologies Inc. Mechanical Wiping Systems (Optional) 

End Cap Mounting 
Hardware 

Automatic Mechanical Wiping System 
(No Venting Shown) 

Stop Plate 
Assembly 

End Cap 
Mounting Bracket 

Reactor 
Chamber 

Wiper 
Assembly 

Drive Screw 
Assembly 

Power 
Conduit 

Gear 
Motor Manual Mechanical Wiping System 

(Venting Shown) 

...°-\,1 

ófll i- 
Stop Plate 
Assembly 

Lamp 
Assembly 

Wiper 
Assembly 

Power 
Conduit 

End Cap 
,o Reactor 

Chamber 

Wiper Handle 
Assembly 

Air Vent 
Assembly 

Wiper Rod 
Assembly 

Sensor Port 

Wiper 
assembly 
Port 

iY TRÓJÁÑ UVSwi"T .f1a_ 

2002-11-22 

Air Vent 
Port 

Note: 
I. Venting is required on all vertically 

mounted units. 
2. UV Sensor not shown on views 
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TROJAN lJV 
WATER CONFIDENCE" Alarms and Troubleshooting 

Chapter 8 

ALARMS AND 
TROUBLESHOOTING 

8-i 
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WATER CONFIDENCE" Alarms and Troubleshooting 
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WATER CONFIDENCE" Alarms and Troubleshooting 

8 Alarms and Troubleshooting 8-4 
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TROJAN UV 
WATER CONFIDENCE" Alarms and Troubleshooting 

A 

Alarm Indicators and Troubleshooting 

The table below offers help for solving problems concerning the operation of a TrojanUVSwiftTMsc. 

Not®: Before servicing and replacing parts, ensure the 
symptom /cause is not due to disconnected wires or cables. 

Electrical Hazard! LOCK OUT and TAG all sources of power before performing any 
maintenance, cleaning or repairs on any piece of equipment. The power sources 
may include electrical, hydraulic, or stored energy. Refer to the general lock out and 
tag procedures in the O&M Manual. 

SYMPTOM 
TEMPORARY 

MEASURE 
CAUSE REMEDY 

Lamp ## Alarm Major 

or 

Multiple Lamp Alarms 

Major 

Activate redundant system 
or, if necessary, close 
upstream valve. 

The respective lamps 
have failed or there is 
lamp damage. 

Replace the lamp(s) with 
working lamp(s). 

Lamp power cable from 
ballast faulty or 
disconnected. 

Remove and replace 
faulty power cable 
between ballast and lamp. 

Communications ribbon 
cable from ballast to CCB 
has single broken 
conductor to ballast. 

Remove and replace 
faulty communications 
ribbon cable between 
ballast and CCB. 

Ballast ## Alarm 

Major 

Activate redundant system 
or, if necessary, close 

upstream valve. 

Faulty ballast power supply. Ensure proper power supply. 

Faulty ballast. 
Remove and replace faulty 
ballast. 

Communications ribbon cable 
from ballast to CCB faulty or 
disconnected. 

Remove and replace faulty 
communications ribbon cable 
between ballasts and CCB. 

Reactor HiTemp Alarm 

Critical 

Stop Flow if Lamps are 
OFF. 

Divert Flow to drain or 
isolate Reactor until cool. 

Chamber has reached its high 
temperature limit because: 

the reactor is operating 
while empty 

Check if water is flowing 
through the reactor. When the 
temperature falls to an 
acceptable level, the alarm will 
deactivate by itself. 

: % , . . i o { ,. .m.. 
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TROJAN U V 
WATER CONFIDENCE" Alarms and Troubleshooting 

SYMPTOM 
TEMPORARY 

MEASURE 
CAUSE REMEDY 

there is a no flow or low 
flow condition 

Ensure flow rate through 
reactor is within operating 
specifications. 

Loss of Reactor High Temp 
signal from the reactor 
thermostat. 

Remove and replace faulty 
reactor thermostat. 

Remove and replace faulty 
cable between reactor 
thermostat and CCB. 

ow Dose Major Activate redundant system 
or, if necessary, close 
upstream valve. 

Divert Flow. 

UV intensity at the UV Sensor 
has dropped below the alarm 
set point due to: 

Lamp failure. 

Lamp aging. 

Sleeves fouled. 

Worn sleeve wipers. 

UV Sensor window 
fouled /condensation 
covered 

Low UV transmittance. 

Replace lamp(s). 

Clean sleeve(s). 

Replace sleeve wipers. 

Clean UV Sensor window. 

Check source water for 
UV Transmittance. 

Requires a different set- 
point 

Contact Representative or 
Trojan directly. 

Low UV Sensor 1 or 2 or 
3 Major 

0 

II 

System automatically jumps 
to 100% power. Excessive lamp sleeve fouling. 

Initiate manual wipe sequence. 

Investigate possibility of 
decreasing period between 
wipe sequences. 

Excessive UV Sensor window 
fouling. 

Remove and clean UV Sensor 
housing window. 

Lamps no longer able to 
supply required UV Intensity. 

Check Total Lamp Hours 
value. Remove and replace 
UV Lamp(s) as necessary and 
reset the Total Lamp Hours 
value. 

Missing UV Sensor signal. 
Remove and replace faulty UV 
Sensor. 

Wiper System has faulted with 
Wiper Plate stopped in front of 
UV Sensor housing window. 

Remove and replace faulty 
cable between UV Sensor and 
CCB. 

Investigate wiper faults. 

8 -2 
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TROJAN ÜV 
WATER CONFIDENCE' Alarms and Troubleshooting 

SYMPTOM TEMPORARY 
MEASURE CAUSE 

Lamp rotation obstructing UV 
Sensor. 

REMEDY 

Rotate Lamp return wires to 
opposite side of lamp (away 
from UV Sensor). 

End Of Lamp Life Hours 

Minor 

Order new lamps Lamps have reached their 
EOLL. (End of Service Life) 

Replace all lamps in the 
system and set the expired 
time to zero. (Refer to Chapter 
7 Maintenance.) 

Wiper Revolution Alarm 

Minor 

Service to reactor 
necessary, Schedule 
Maintenance. 

Wiper assembly has failed to 
complete its cycle due to: 

Attempting to cycle after 
having failed to complete its 
"Homing" function. 

Revolution sensor is not 
counting properly. 

Debris in chamber. 

Turn control panel off, wait 10 
seconds, then on to re- initiate 
"Homing" function. 

Check distance between 
Revolution sensor and sensor 
screw to ensure sensor is 
counting revolutions 

Disassemble chamber and 
remove obstruction. 

Loss of Revolution Sensor 
signal for more than the 
programmed delay period 
during a wipe sequence. 

Adjust Revolution Sensor air 
gap distance. 

Remove and replace faulty 
Revolution Sensor. 

Remove and replace faulty 
cable between Revolution 
Sensor and CCB. 

Ensure proper wiper motor 
power supply. 

Ensure wiper plate turns freely. 

Remove and replace faulty 
wiper motor. 

Revolution Sensor signal pulse 
count value reaches 300 
during a wipe sequence. 

Ensure wiper motor is properly 
connected to wiper plate shaft. 

Ensure wiper plate is properly 
connected to wiper plate shaft. 

Ensure proper shield 
grounding for cable between 
Revolution Sensor and CCB. 

Ensure Lamp cables not run 
near the sensor end of the 
Revolution Sensor. 

8 -3 
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TROJAN UV 
WATER CON FIDENCE" Alarms and Troubleshooting 

SYMPTOM 
TEMPORARY 

MEASURE CAUSE REMEDY 

Wiper Home Alarm 

Minor 

Service to reactor 
necessary, Schedule 
Maintenance. 

Wiper assembly has failed to 
complete its "Homing" function. 

Turn control panel off /on to re- 
initiate "Homing" function. 
Repeat if required. 

Disassemble chamber and 
clean and replace components 
as needed. 

Loss of Revolution Sensor 
signal for more than 5 seconds 
while wiper plate is moving 
towards the HOME position 
during a HOME operation. 

Adjust Revolution Sensor air 
gap distance. 

Remove and replace faulty 
Revolution Sensor. 

Remove and replace faulty 
cable between Revolution 
Sensor and CCB. 

Ensure proper wiper motor 
power supply. 

Ensure wiper plate turns freely. 

Remove and replace faulty 
wiper motor. 

Revolution Sensor signal pulse 
count value reaches 300 
during a HOME operation. 

Ensure wiper motor is properly 
connected to wiper plate shaft. 

Ensure wiper plate is properly 
connected to wiper plate shaft. 

Ensure proper shield 
grounding for cable between 
Revolution Sensor and CCB. 

Ensure Lamp cables not run 
near the sensor end of the 
Revolution Sensor. 

Wiper Limit Switch 
Alarm Minor 

Service to reactor 
necessary, Schedule 
Maintenance. 

Loss of Home Position Switch 
signal after reactor has 
performed a successful HOME 
operation. 

Cycle power to Cp. 

Remove and replace faulty 
Home Position Switch. 

Remove and replace faulty 
cable between Home Position 
Switch and CCB. 

Loss of Home Position Switch 
signal before the last 10 
revolutions of a Wipe 
Sequence. 

Remove and replace faulty 
Home Position Switch. 

Remove and replace faulty 
cable between Home Position 
Switch and CCB. 

Lack of Home Position Switch 
signal for more than 3 
revolutions of the wiper motor 
while wiper plate is moving 
towards the HOME position 

Ensure Home Position Switch 
and pin are adjusted correctly. 

Remove and replace faulty 
Home Position Switch. 

Tró'änÚVSlÑiftni 
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TROJAN ÜV 
WATER CONFIDENCE" Alarms and Troubleshooting 

SYMPTOM TEMPORARY 
MEASURE CAUSE REMEDY 

during a HOME operation. Remove and replace faulty 
cable between Home Position 
Switch and CCB. 

High Flow Alarm Major Reduce flow. System 
automatically jumps to 
100% power. 

High Flow major alarm set 
point has been exceeded. 

Review rate of flow and return 
it to within required limits. 

No Flow Alarm Major Reconnect flow signal. 
System automatically jumps 
to 100% power. 

No flow signal detected or 
entered value =0. 

Reconnect flow signal and 
return it to within required 
limits. 

SCADA Communication 
Alarm Major 

System automatically jumps 
to 100% power. 

Communication with host has 
been lost. 

Ensure communication 
connection is secure, if not re- 
establish communication. 

If connection is secure, check 
if cable has been damaged. 
Replace if necessary. 

Lamp status showing a 

number that differs from 
the actual number of 
lamps in the system 

Turn system OFF 

Activate redundant system 
or, if necessary, close 
upstream valve. 

Report to Service. 

Wrong lamp count. 

Access the System Settings 
Screen and change the 
number that pertains to the 
lamps to match the number 
indicated on the system Label 
the number should be the two 
digits following model type 
designation "D ". (Refer to 
Chapter 7 under System 
Setting Screens.) 

UV lamps are off, even if 
the ON switch was 
activated. 

No special measure 
required. 

Remote control has been 
activated. 

Damaged fuse. 

Check if the remote 
control is activated. 

Check the system for 
short circuits and, if 
necessary, replace fuses. 

(Refer to Chapter 7 
Maintenance) 
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TROJAN UV 
WATER CONFIDENCE- Alarms and Troubleshooting 

8.1 General Troubleshooting 

Component Problem Remedy Frequency 
Lamps Burned out Lamps 

Change in colour of 
Lamp glass 

Replace Component. On Lamp Status Alarm. 
At End of Lamp Life 

UV Lamps are off, 
even if the ON switch 
was activated. 

Check if the 
Remote control has 
been activated 
Check the system 
for short circuits 
and /or damaged 
fuses, if necessary, 
replace fuses. 

As required. 

Sleeves Fouling or coating of 
the Quartz Sleeves, 
Scratches. 

Replace Component. Clean monthly or when 
low UV Alarm occurs. 

UV Sensor . Fouling or coating of 
the Quartz window. 
Moisture. 

Replace Component. Clean monthly or when 
low UV Alarm occurs. 

Sleeve Seal, O -Ring UV decay and brittle 
pieces. 

Replace Component. Once a year or when 
Sleeves are removed. 

Sleeve Support 
Washer 

UV decay and brittle 
pieces. 

Replace Component. Once a year or when 
Sleeves are removed. 

Sleeve Bushing UV decay and brittle 
pieces. 

Replace Component. Once a year or when 
Sleeves are removed. 

I Wear Pads UV decay and brittle 
pieces. 

Replace Component. Once a year or when 
Sleeves are removed. 

Lamp Socket Signs of pins 
overheating or 
moisture. 
Corrosion of the pins. 

Replace Component. With Lamp Status 
Alarm or when Lamps 
are disconnected. 

UV Reactor Chamber Heavy build -up of 
settled solids 

Clean Chamber. Once a year. 

. TM 
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TROJAN ÚV 
WATER CONFIDENCE" Alarms and Troubleshooting 

Yearly Maintenance 

The following maintenance is only required if your unit is equipped with a Mechanical Wiping 
System. 
Sleeve Wiper Frequent UV 

Transmittance Alarm. 
Streaking or fouling on 
Quartz Sleeves. 

Replace Component. Once /year or as 
needed. 

Rod Seal Water leakage at Drive 
Screw exit thru 
Bushing Housing 

Replace Component. Once /year or as 
needed. 

Drive Nut UV decay and brittle 
pieces. 
"Home" function 
problems. 

Replace Component. Once /year or as 
needed. 

Roller Bearing Significant vibration. Replace Component. Once /year or as 
needed. 

Elastomer 
Compression Spring 

"Home" function 
problems. 

Replace Component. Once /year. 

Endplate Housing O- 
Ring 

Water leakage at End 
Plate and Bushing 
Housing 

Replace Component. Once /year or as 
needed. 

Limit Switch Rod Seals Water Leakage at End 
Plate 

Replace Component. Once /year or as 
needed. 

8 -7 
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Level Pressure Flow 

FrjE 
Temperature Liquid 

Analysis 

F\R 
Registration Systems Services 

Components 

Operating Instructions 

Proline Promag 10 
Electromagnetic Flow Measuring System 

HART' 
FIELD COMMUNICATION P 

8A082D/06/en/05.05 
50104788 
Valid as of software version 
V 1.02.00 (electronics board) 

o_ 

Solutions 

Endress+Hauser 
People for Process Automation 
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Brief operating instructions Proline Promag 1 o 

Brief operating instructions 
The brief operating instructions are aimed at helping you commission your measuring device quickly 
and easily: 

Safety instructions DEAD, 
.. 

First familiarise yourself with the safety instructions to be able to carry out the following work steps quickly and easily. 
Here, you can find information on: 

The designated use of the measuring device 
Operational safety 
The safety symbols and conventions used in the document 

frirrnifriTil 

The "Installation" section provides you with all necessary information from incoming acceptance and the installation 
conditions to be taken into consideration (orientation, mounting location, vibrations, etc.) to the actual installation of the 
device, including information on seals, earthing and the torques to be observed for the compact and remote versions. 

Wiring fkagICI» 

The electrical connection of the device and the process for connecting the connecting cable of the remote version are 

described in the "Wiring" section. This section also includes the following topics: 

The cable specifications of the coil and signal cable 

The terminal assignment 
The potential equalisation and the degree of protection 

Display ran opemdng. Page 4ía 
All the display and operating elements available for operating the device are described here. 
Furthermore, this section provides you with a description of the procedure for configuring the measuring device via the 
function matrix and the HART protocol. 

irwrift.,,v 
By means of the brief commissioning guide (-> Page 46), you can put your measuring device into operation quickly and 
easily. It enables you to configure important basic functions using the local display, for example the display language, 

measured variables, units of measure, type of signal, etc. 

In addition, this section also describes the empty- pipe /full -pipe adjustment to be carried out for using empty pipe 
detection. 

Customer -specific configuration 

Complex measurement tasks require the configuration of additional functions which you can individually select, set and 

adapt to your process conditions using the function matrix. 

Note! 
All functions are described in detail, as is the function matrix itself, in the Appendix to these Operating Instructions 
-9 Page 85 ff. 

Note! 

Always start trouble -shooting with the checklist on Page 62 if faults occur after commissioning or during operation. 
This takes you directly (via various queries) to the cause of the problem and the appropriate remedial measures. 
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1 Safety instructions 

1.1 Designated use 
The measuring device described in these Operating Instructions is to be used only for measuring the 
flow of conductive liquids in closed pipes. 

The majority of liquids can be measured as of a minimum conductivity of 50 pS /cm e.g.: 
Acids, alkalis, 
Drinking water, wastewater, sewage sludge, 
Milk, beer, wine, mineral water, etc. 

Resulting from incorrect use or from use other than that designated the operational safety of the 
measuring devices can be suspended. The manufacturer accepts no liability for damages being 
produced from this. 

1.2 Installation, commissioning, operation 
Note the following points: 

Installation, connection to the electricity supply, commissioning and maintenance of the device 
must be carried out by trained, qualified specialists authorised to perform such work by the 
facility's owner- operator. The specialist must have read and understood these Operating 
Instructions and must follow the instructions they contain. 

The device must be operated by persons authorised and trained by the facility's owner- operator. 
Strict compliance with the instructions in these Operating Instructions is mandatory. 

In the case of special fluids (incl. fluids for cleaning), Endress +Hauser will be happy to assist in 

clarifying the material resistance properties of wetted parts. However, the user is responsible for 

the choice of wetted materials as regards their in- process resistance to corrosion. The 
manufacturer refuses to accept liability. 

If welding work is performed on the piping system, do not ground the welding appliance through 
the measuring device. 

The installer must ensure that the measuring system is correctly wired in accordance with the 
wiring diagrams. The transmitter must be grounded, unless the power supply is galvanically 
isolated. 

Invariably, local regulations governing the opening and repair of electrical devices apply. 

1.3 Operational safety 
Note the following points: 

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. 
The symbol on the front of this Ex documentation indicates the approval and the test center 
(G Europe, O USA, ! Canada). 

The manufacturer reserves the right to modify technical data without prior notice. Your 
Endress +Hauser Sales Centre will supply you with current information and updates to these 
Operating Instructions. 

The measuring device complies with the general safety requirements in accordance with 
EN 61010 and the EMC requirements of EN 61326/A1 (IEC 1326) -* Chap. 10.1.12 
"Certificates and approvals ", Page 83. 

In the case of the Promag H sensor, the process connection seals must be replaced periodically 
depending on the application. 
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1.4 Return 
The following procedures must be carried out before a flowmeter requiring repair or calibration, for 

example, is returned to Endress +Hauser: 

Always enclose a fully completed "Declaration of Contamination" form with the device. Only 
then can Endress +Hauser transport, examine and repair a returned device. 

Note! 
A copy of the "Declaration of Contamination" can be found at the end of these Operating 
Instructions. 

Enclose special handling instructions if necessary, for example a safety data sheet as per 
EN 91 /155 /EEC. 

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

Warning! 
Do not return a measuring device if you are not absolutely certain that all traces of hazardous 
substances have been removed, e.g. substances which have penetrated crevices or diffused 
through plastic. 
Costs incurred for waste disposal and injury (caustic burns, etc.) due to inadequate cleaning will 

be charged to the owner -operator. 

1.5 Notes on safety conventions and icons 
The devices are designed to meet state -of -the -art safety requirements. They have been tested and 
left the factory in a condition in which they are safe to operate. The devices comply with the 
applicable standards and regulations in accordance with EN 61010 "Protection Measures for 

Electrical Equipment for Measurement, Control, Regulation and Laboratory Procedures." 
The devices can, however, be a source of danger if used incorrectly or for use other than that 
designated. Consequently, always pay particular attention to the safety instructions indicated in 

these Operating Instructions by the following symbols: 

Qj Warning! 
"Warning" indicates an action or procedure which, if not performed correctly, can result in injury 
or a safety hazard. Comply strictly with the instructions and proceed with care. 

Caution! 
"Caution" indicates an action or procedure which, if not performed correctly, can result in incorrect 
operation or destruction of the device. Comply strictly with the instructions. 

Note! 
"Note" indicates an action or procedure which, if not performed correctly, can have an indirect 
effect on operation or trigger an unexpected response on the part of the device. 
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2 Identification 

2.1 Device designation 
The flowmeter system consists of the following components: 

Promag 10 transmitter 
Promag W, Promag P or Promag H sensor 

In the compact version, the transmitter and sensor form a mechanical unit; in the remote version 
they are mounted separate from one another. 

2.1.1 Nameplate of the transmitter 

1 

2 

3 

4 

5 6 

-, 

Endress+Hauser 0 
PROMAG 10 

j Order Code: 10P 1 H-XXXXXXXXXXXX 

-20°C 

IP67 / NEMA/Type 4X 

(-4°F) <Tomb<+60°C (+140°F) 

I Ser.No.: 12345678901 
TAG No.: ABCDEFGHJKLMNPQRST 

11-40VDC/20-28VAC 
8 VA / 6 W 

1 50-60Hz 

EPD/MSU 

J I-OUT (HART), PULSE-OUT 

L-W 

C E PotU85,323,156 5,479,007 
Pot. 4,704,908 5,351,554 .) 

r06 -10 [ [ [ u [- I 606-r [- r r -000 

Fig. 1: Nameplate specifications for the `Promag 10" transmitter (example) 

1 Order code /serial number: see the specifications on the order confirmation for the meanings of the Individual 

letters and digits 
2 Power supply, frequency: 11...40 V DC / 20...28 VAC, 50...60 Hz 

Power consumption: 8 VA / 6 W 

3 Additional information: 
EPD /MSÜ with empty pipe detection 

4 Outputs available: 
I- -OUT (HART): with current output (HART) 

PULSE -OUT. with pulse /status output 
5 Permitted ambient temperature range 
6 Degree of protection 
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2.1.2 Nameplate of the sensor 

1 

2 

3 

4 

5 

6 

7 

Endress +Hauser 
PROMAG P 

Order Code: XXP1 H- XXXXXXXXXXXX 
Ser.NO.: 12345678901 
TAG No.: ABCDEFGHJKLMNPQRST 

- K- factor: 0.5328/ -5 
- DN100 DIN /EN PN16 

°C... °C °F... +265 

0,5% CAL 

°F TM. -40 +130 /- 40 
- Materials: PTFE 

- Electrodes: 1.4435/316L EPD /MSÜ, R/B 

°F) NEMA/Type4X 
1 

-20 °C (-4°F)<Tamb< +60°C ( +140 

(E 1- 

`ro 904.382.347 á 704908 s 540.103 I 1-t--1>.Ì 

12 

8 

9 

10 

11 

00- xxxxxux-1 &05-xx-n-000 

Fig. 2: Nameplate specifications for the "Promag" sensor (example) 

1 Order code / serial number: see the specifications on the order confirmation for the meanings of the individual 
letters and digits 

2 Calibration factor.: 0.5328 / zero point: -S 
3 Nominal diameter: DN 100 / nominal pressure: EN (DIN) 16 bar 
4 Medium temperature range 
5 Lining material: PTFE 

6 Measuring electrode material: stainless steel 1.4435/316L 
7 Permitted ambient temperature range 
8 See `Maximum measured error "-) Page 74 
9 Additional information (examples): 

- EPD /MSÜ- with empty pipe detection electrode 
- R /B: with reference electrode 

10 Degree of protection 
11 Reserved for additional information on device version (approvals, certificates) 
12 Flow direction 

2.1.3 Nameplate of the connections 

Fig. 3: Nameplate specifications for the transmitter (example) 
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2.2 Certificates and approvals 
The devices are designed according to good engineering practice to meet state -of -the -art safety 
requirements, have been tested and left the factory in a condition in which they are safe to operate. 
The devices comply with the applicable standards and regulations in accordance with EN 61010 
"Protection Measures for Electrical Equipment for Measurement, Control, Regulation and 
Laboratory Procedures" and with the EMC requirements of EN 61326/A1 (IEC 1326). 

The measuring system described in these Operating Instructions thus complies with the statutory 
requirements of the EC Directives. Endress +Hauser confirms successful testing of the device by 

affixing to it the CE mark. 

2.3 Registered trademarks 
KALREZ® and VITON® 

Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA 

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

HART® 

Registered trademark of the HART Communication Foundation, Austin, USA 

ToF Tool - Fieldtool® Package, Fieldcheck ®, Applicator® 
Registered or registration -pending trademarks of Endress +Hauser Flowtec AG, Reinach, CH 
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3 Installation 

3.1 Incoming acceptance, transport, storage 

3.1.1 Incoming acceptance 
On receipt of the goods, check the following points: 

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

3.1.2 Transport 
Please note the following when unpacking or transporting to the measuring point: 

The devices must be transported in the container supplied. 
Do not remove the protective covers or caps on the process connections before installation. This 
is particularly important in the case of sensors with PTFE linings. 

Points to note for flanged devices 

Caution! 
The wooden covers mounted on the flanges before the device leaves the factory protect the linings 
on the flanges during storage and transportation. Do not remove these covers until immediately 
before the device is installed in the pipe. 
Flanged devices may not be lifted at the transmitter housing or at the connection housing of the 
remote version when transporting. 

Transporting flanged devices (DNs300) 

Use carrier slings when transporting and put the slings around both process connections . 

Avoid chains as these could damage the housing. 

Warning! 
Risk of injury if the measuring device slips! The centre of gravity of the entire measuring device 
might be higher than the points around which the slings are slung. 
Therefore, when transporting, make sure that the device does not unintentionally turn or slip. 

Fig. 4: Transporting sensors with DN_'300 
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6 

Transporting flanged devices (DN > 300) 

Use only the metal eyes on the flanges for transporting the device, lifting it and positioning the 
sensor in the piping. 

Caution! 
Do not attempt to lift the sensor with the tines of a fork -lift truck beneath the metal casing. 
The casing would buckle and damage the internal magnetic coils. 

/ / / / / / / / / / / / / / //i % / / / / //, % / / / / / / / / / / / / / / / / / / / / / //, 
Fob I0 Fc c c c c -22- caci -c x-001 

Fig. 5: Transporting sensors with DN > 300 

3.1.3 Storage 

Note the following points: 

Pack the measuring device in such a way as to protect it reliably against impact for storage (and 
transportation). 
The original packaging provides optimum protection. 

The storage temperature corresponds to the ambient temperature range of the transmitter and 
sensor - Page 75. 

Do not remove the protective covers or caps on the process connections before installation. This 

is particularly important in the case of sensors with PTFE linings. 

The measuring device must be protected against direct sunlight during storage in order to avoid 

unacceptably high surface temperatures. 

Choose a storage location where moisture does not collect in the measuring device. This will help 

prevent fungus and bacteria infestation which can damage the liner. 
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3.2 Installation conditions 

3.2.1 Dimensions 
The dimensions and lengths of the sensor and transmitter can be found in the "Technical 
Information" document for the device in question. This can be downloaded as a PDF file from 
www.endress.com. A list of the "Technical Information" documents available is provided in Section 
"Documentation" on Page 83. 

3.2.2 Installation location 

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring 
errors. 
Avoid the following installation locations in the pipe: 

Highest point of a pipeline. Risk of air accumulating! 
Directly upstream from a free pipe outlet in a vertical pipeline. 

Fig. 6: Installation location 

Installation of pumps 

Sensors may not be installed on the pump suction side. This precaution is to avoid low pressure and 
the consequent risk of damage to the lining of the measuring tube. Information on the pressure 
tightness of the measuring tube lining is provided on Page 78. 

Pulsation dampers may be needed when using piston pumps, piston diaphragm pumps or hose 
pumps. Information on the vibration and shock resistance of the measuring system is provided 
on Page 75. 

Fig. 7: Installation of pumps 
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Partially filled pipes 

Partially filled pipes with gradients necessitate a drain -type configuration. 
The empty pipe detection function (EPD -) Page 58) provides additional security in detecting 
empty or partially filled pipes. 

Caution! 
Risk of solids accumulating! Do not install the sensor at the lowest point in the drain. It is advisable 
to install a cleaning valve. 

A000720E 

Fig. 8: Installation in partially filled pipes 

Down pipes 

Install a siphon or a vent valve downstream of the sensor in down pipes longer than 5 meters. This 
precaution is to avoid low pressure and the consequent risk of damage to the lining of the measuring 
tube. This measure also prevents the liquid current stopping in the pipe which could cause air locks. 

Information on the pressure tightness of the measuring tube lining is provided on Page 78. 

Fig. 9: Installation measures for vertical pipes 

Vent valve 

2 Pipe siphon 
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b 

3.2.3 Orientation 
An optimum orientation helps avoid gas and air accumulations and deposits in the measuring tube. 
However, Promag also offers the additional function of empty pipe detection for detecting partially 
filled measuring tubes or if outgassing fluids or fluctuating operating pressures are present. 

Vertical orientation 

This is the ideal orientation for self- emptying piping systems and for use in conjunction with empty 
pipe detection. 

A0007206 

Fig. 10: Vertical orientation 

Horizontal orientation 

The measuring electrode axis should be horizontal. This prevents brief insulation of the two 
measuring electrodes by entrained air bubbles. 

Caution! 
Empty pipe detection only works correctly with horizontal orientation if the transmitter housing is 

facing upwards (-* Fig. 10). Otherwise there is no guarantee that empty pipe detection will 
respond if the measuring tube is only partially filled or empty. 

Fig. 11: Horizontal orientation 

1 EPD electrode for empty pipe detection (not for Promag H, DN 2...4) 
2 Measuring electrodes for signal detection 
3 Reference electrode for potential equalisation (not for Promag H) 
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Inlet and outlet run 

If possible, install the sensor well clear of assemblies such as valves, T- pieces, elbows, etc. 

Note the following inlet and outlet runs to comply with measuring accuracy specifications: 
Inlet run: >_ 5 x DN 

Outlet run: >_ 2 x DN 

A0000210 

Fig. /2: Inlet and outlet run 

3.2.4 Vibrations 
Secure the piping and the sensor if vibration is severe. 

Caution! 
If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. 
Information on the permitted vibration and shock resistance is provided on Page 75. 

Fig. 13: Measures to prevent vibration of the measuring device 
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3.2.5 Foundations, supports 
For nominal diameters DN >_ 350, mount the sensor on a foundation of adequate load -bearing 
strength. 

Caution! 
Risk of damage! 
Do not support the weight of the sensor at the metal casing. The casing would buckle and damage 

the internal magnetic coils. 

Fig. 14: Correct support for large nominal diameters (DN _> 350) 

3.2.6 Adapters 

Suitable adapters to DIN EN 545 (double -flange reducers) can be used to install the sensor in larger - 

diameter pipes. 
The resultant increase in the rate of flow improves measuring accuracy with very slow -moving 
fluids. The nomogram shown here can be used to calculate the pressure loss caused by reducers and 

expanders. 

Note! 
The nomogram only applies to liquids of viscosity similar to water. 

1. Calculate the ratio of the diameters d /D. 

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from 

the reduction) and the d/D ratio. 

max. 8° 

D 

[mbar] 

100 

10 

0.5 06 07 0.8 09 

d/D 
A0003213 

Fig. 15.: Pressure loss due to adapters 
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3.2.7 Nominal diameter and flow rate 
The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. The 
optimum flow velocity is between 2 and 3 m /s. 
The velocity of flow (v), moreover, has to be matched to the physical properties of the fluid: 

v < 2 m /s: for abrasive fluids 
v > 2 m /s: for fluids producing build -up 

Note! 
Flow velocity can be increased, if necessary, by reducing the nominal diameter of the sensor 
-> Page 16. 

SI units 

Diameter 

)mm) 

Promag W 

Min./max. full scale value 
(v a 0.3 or 10 m/s) 

Recommended 

Promag 

Min./max. full scale 
(v A 0.3 or 10 

flow rate 

P 

value 
m/s) 

Promag H 

Min./max. full scale value 
(y = 0.3 or 10 m/s) 

2 - - 0.06 ...1.8 dm3/min 

4 - - 0.25...7 dm3/min 

8 - - 1...30 dm3/min 

15 - - 4...100 dm3/min 

25 9...300 dm3/min 9...300 dm3/min 9...300 dm3/mln 

32 15...500 dm3/min 15...500 dm3/min 25...700 dm3/min 

40 25...700 dm3/min 25...700 dm3/min 35...1100 dm3/min 

50 35...1100 dm3/min 35...1100 dm3/min 60...2000 dm3/min 

65 60...2000 dm3/min 60...2000 dm3/min 90...3000 dm3/min 

80 90...3000 dm3/min 90...3000 dm3/min 145..4700 dm3/min 

100 145...4700 dm3/min 145..4700 dm3/min 0.06 ...1.8 dm3/min 

125 220...7500 dm3/min 220...7500 dm3/min - 
150 20...600 m3/h 20...600 m3/h - 
200 35...1100 m3/h 35...1100 m3/h - 
250 55...1700 m3/h 55...1700 m3/h - 
300 80...2400 m3/h 80...2400 m3/h - 
350 110...3300 m3/h 110...3300 m3/h - 
400 140...4200 m3/h 140...4200 m3/h - 
450 180...5400 m3/h 180...5400 m3/h - 
500 220...6600 m3/h 220...6600 m3/h - 
600 310...9600 m3/h 310...9600 m3/h - 
700 420...13500 m3/h - - 
- 480...15000 m3/h - - 

800 550...18000 m3/h - - 
900 690...22500 m3/h - - 
1000 850...28000 m3/h - - 

- 950...30000 m3/h - - 
1200 1250...40000 m3/h - - 

- 1550...50000 m3/h - - 
1400 1700...55000 m3/h - - 

- 1950...60000 m3/h - - 
1600 2200...70000 m3/h - - 

- 2500...80000 m3/h - - 
1800 2800...90000 m3/h - - 

- 3300...100000 m3/h - - 
2000 3400...110000 m3/h - 
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Us units 

Diameter 

(inel 

Promag W 

Min. /max. full scale value 
(v = 0.3 or 10 m/s) 

Recommended How rate 

PromagP 

Min./ max. full scale value 
(v = 03.or 10 m/s) 

Promag H 

Min. /max. full scale value 
(v = 0.3 or 10 m/s) 

11/12" - - 0.015 ...0.5 gamin 

5/32' - - 0.07...2 gal /min 

5/16" - - 0.25...8 gal /min 

1/2" - - 1.0...27 gaVmin 

1" 2.5...80 gal /min 2.5...80 gaVmin 2.5...65 gaVmin 

11/4" 4...130 gal /min 4...130 gamin 7...190 gamin 

11/2" 7...190 gamin 7...190 gamin 10...300 gal /min 

2" 10...300 gamin 10...300 gamin 16...500 gal /min 

21/2" 16...500 gamin 16...500 gal /min 24...800 gal /min 

3" 24...800 gamin 24...800 gamin 40...1250 gal /min 

4" 40...1250 gamin 40...1250 gamin 0.015 ...0.5 gal /min 

5" 60...1950 gamin 60...1950 gal /min - 
6" 90...2650 gamin 90...2650 gaVmin - 
8" 155...4850 gamin 155...4850 gamin - 
10" 250...7500 gamin 250...7500 gal /min - 
12" 350...10600 gal /min 350...10600 gamin - 
14" 500...15000 gamin 500...15000 gal/min - 
16" 600...19000 gal /min 600...19000 gamin - 
18" 800...24000 ga Vmin 800...24000 gaVmin - 
20" 1000...30000 gamin 1000...30000 gaVmin - 
24" 1400...44000 gal /min 1400...44000 gal /min - 
28" 1900...60000 gal /min - - 
30" 2150...67000 gamin - - 
32" 2450...80000 gal/min - - 
36" 3100...100000 gal /min - - 
40" 3800...125000 gal /min - - 
42" 4200...135000 gamin - - 
48" 5500...175000 gamin - - 
54" 9...300 Mgal /d - - 
- 10...340 Mga /d - - 

60" 12...380 Mgal /d - - 
- 13...450 Mgal /d - - 

66" 14...500 Mgal /d - - 
72" 16...570 Mgal /d - - 
78" 18...650 Mga /d - - 
- 20...700 Mga/d - 
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Proline Promag 10 Installation 

3.2.8 Length of connecting cable 

When mounting the remote version, please note the following to achieve correct measuring results: 

Fix cable run or lay in armoured conduit. Cable movements can falsify the measuring signal 
especially in the case of low fluid conductivities. 

Route the cable well clear of electrical machines and switching elements. 

If necessary, ensure potential equalisation between sensor and transmitter. 

The permitted length of connecting cable Lmax is determined by the fluid conductivity 
(-p Fig. 16). A minimum conductivity of 50.tS /cm is needed for all fluids. 

When the empty pipe detection function is switched on (EPD Page 58), the maximum 
connecting cable length is 10 m. 

A000121< 

Fig. I b: Permitted lengths of connecting cable for remote version 

Area marked grey = permitted range 
Lmax = length of connecting cable in (mJ 
Fluid conductivity in (pS /cmJ 
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Installation Proline Promag 10 

3.3 Installation 

3.3.1 Installing Promag W sensor 
Note! 
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer. 

The sensor is designed for installation between the pipe flanges: 
Please pay particular attention to the torques required on Page 21 ff. 

You can find a description of how to install additional ground disks on Page 21. 

FOF I OFFnrs-17-0S[t-v-000 

Fig. 17: Mounting Promag Wsensor 

Seals 

Comply with the following instructions when mounting seals: 
Hard rubber lining -p Additional seals are always required! 
Polyurethane lining Additional seals are recommended. 
For DIN flanges, use only seals acc. to EN 1514 -1. 
Make sure that the seals do not protrude into the piping cross -section. 

Caution! 
Risk of short -circuit! Do not use electrically conductive sealing compound such as graphite. An 
electrically conductive layer can build up inside the measuring tube and short-circuit the measuring 
signal. 

Ground cable (25...2000) 

If necessary, special ground cables can be ordered as accessories for potential equalisation - Page 60. 
Information on potential equalisation and detailed mounting instructions for using ground cables 
can be found on Page 40 ff. 
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Mounting ground disks (DN 25...300) 

Ground disks must also be mounted between the sensor and the pipe flange for potential 
equalisation under certain application conditions, e.g. in the case of lined or ungrounded piping 
(-4 Page 40). Ground disks can be ordered as separate accessories from Endress +Hauser 
(-4 Page 60). 

Caution! 
The length increases when ground disks (incl. seals) are used! 
Information on the dimensions are provided in the related Technical Information on 
Promag 10 W (TI093D /06 /en). 
Hard rubber lining: additional seals must be mounted between the sensor and ground disk as well 
as between the ground disk and the pipe flange. 
Polyurethane lining -* Additional seals must be mounted between the ground disk and the pipe 
flange. 

1. Locate the ground disk and the additional seal(s) between the device flange and pipe flange 
(-p Fig. 18). 

2. Push the screws through the flange bores. Then tighten the nuts so that they sit loosely. 

3. Now turn the ground disk as shown in the graphic until the grip is in contact with the screws. 
This automatically centres the ground disk correctly. 

4. Tighten the screws with the necessary torques - Page 21. 

5. Now connect the ground disk to the ground potential Page 42. 

Fig. 18: Mounting ground disks (Promag W DN25...300) 

Torques (Promag W) 

Note the following points: 
The torques listed below are for lubricated threads only. 
Always tighten screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 

Tightening torques for: 

EN (DIN) - Page 22 
ANSI -4 Page 23 
JIS -+ Page 23 
AWWA -4 Page 24 
AS2129 -* Page24 
AS 4087 - Page 25 
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Tightening torques for Promag W for EN (DIN) 

Diameter 

[mm) 

EN (DIN) 

Pressure rating 
[bar) 

Screws 
C+ i3, dghteningít°nNei[Nm1 

M6 tTilf Polyurethane 

25 PN 40 4 x M 12 - 15 

32 PN 40 4 x M 16 - 24 

40 PN40 4xM16 - 31 

50 PN 40 4 x M 16 - 40 

65* PN16 8xM16 32 27 

65 PN 40 8 x M 16 32 27 

80 PN 16 8 x M 16 40 34 

80 PN 40 8 x M 16 40 34 

100 PN16 8xM16 43 36 

100 PN 40 8 x M 20 59 50 

125 PN 16 8 x M 16 56 48 

125 PN 40 8 x M 24 83 71 

150 PN 16 8 x M 20 74 63 

150 PN40 8xM24 104 88 

200 PN 10 8 x M 20 106 91 

200 PN 16 12 x M 20 70 61 

200 PN 25 12 x M 24 104 92 

250 PN 10 12 x M 20 82 71 

250 PN 16 12 x M 24 98 85 

250 PN 25 12 x M 27 150 134 

300 PN 10 12 x M 20 94 81 

300 PN 16 12 x M 24 134 118 

300 PN 25 16 x M 27 153 138 

350 PN 10 16 x M 20 112 118 

350 PN 16 16 x M 24 152 165 

350 PN25 16xM30 227 252 

400 PN10 16xM24 151 167 

400 PN 16 16 x M 27 193 215 

400 PN 25 16 x M 33 289 326 

450 PN 10 20 x M 24 153 133 

450 PN16 20xM27 198 196 

450 PN 25 20 x M 33 256 253 

500 PN 10 20 x M 24 155 171 

500 PN 16 20 x M 30 275 300 

500 PN 25 20 x M 33 317 360 

600 PN 10 20 x M 27 206 219 

600* PN 16 20 x M 33 415 443 

600 PN 25 20 x M 36 431 516 

700 PN 10 24 x M 27 246 246 

700 PN 16 24 x M 33 278 318 

700 PN 25 24 x M 39 449 507 

800 PN 10 24 x M 30 331 316 

800 PN 16 24 x M 36 369 385 

800 PN 25 24 x M 45 664 721 

900 PN 10 28 x M 30 316 307 

900 PN 16 28 x M 36 353 398 

900 PN 25 28 x M 45 690 716 

1000 PN 10 28 x M 33 402 405 

1000 PN 16 28 x M 39 502 518 

1000 PN 25 28 x M 52 970 971 

1200 PN 6 32 x M 30 319 299 

1200 PN 10 32 x M 36 564 568 
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Proline Promag 10 Installation 

DIameter 

[mm] 

, pJ i ' .., 

Pressure rating 

[brp 

' . 

Screws,,, 

1 4 Mx. ätitéîilng7torque 

Hard rubber 
A,? ~ _. 

[Nm] 

Polyurethane 

1200 PN 16 32 x M 45 701 753 

1400 PN 6 36 x M 33 430 398 

1400 PN 10 36 x M 39 654 618 

1400 PN 16 36 x M 45 729 762 

1600 PN 6 40 x M 33 440 417 

1600 PN 10 40 x M 45 946 893 

1600 PN 16 40 x M 52 1007 1100 

1800 PN 6 44 x M 36 547 521 

1800 PN 10 44 x M 45 961 895 

1800 PN 16 44 x M 52 1108 1003 

2000 PN 6 48 x M 39 629 605 

2000 PN 10 48 x M 45 1047 1092 

2000 PN 16 48 x M 56 1324 1261 

* Designed acc. to EN 1092-1 (not to DIN 2501) 

Tightening torques for Promag W for ANSI 

Dlamétèr 

[mm1 

..4.0 , ' 

4` 

[inch]S?; 

If 

rating 
. 1b31 a . ( *c 

`' `" ° 

+ Screws r: 
4,"' .KlPw+R+i r.. 

, i Max. dghtëNni 
Hard rubber 

#d 

orque:[NNiO 

Polyurethanes. 

w trr`:z. ók- -. +á 

25 1" Class 150 4 x 1/2" - 7 

25 1" Class 300 4 x 5/8" - 8 

40 1 1/2" Class 150 4 x 1/2" - 10 

40 1 1/2" Class 300 4 x 3/4" - 15 

50 2" Class 150 4 x 5/8" - 22 

50 2" Class 300 8 x 5/8" - 11 

80 3" Class 150 4 x 5/8" 60 43 

80 3" Class 300 8 x 3/4" 38 26 

100 4" Class 150 8 x 5/8" 42 31 

100 4" Class 300 8 x 3/4" 58 40 

150 6" Class 150 8 x 3/4" 79 59 

150 6" Class 300 12 x 3/4" 70 51 

200 8" Class 150 8 x 3/4" 107 80 

250 10" Class 150 12 x 7/8" 101 75 

300 12" Class 150 12 x 7/8" 133 103 

350 14" Class 150 12 x 1" 135 158 

400 16" Class 150 16 x 1" 128 150 

450 18" Class 150 16 x 1 1/8" 204 234 

500 20" Class 150 20 x 1 1/8" 183 217 

600 24" Class 150 20 x 1 1/4" 268 307 

Tightening torques for Promag W for JIS 

Diameter 

[mm] 

0 ` ; . .; 

Screws 
Mix. tighirnffit 

Hard rubber 
t°lque [Nm1, 

Polyurethane 

25 10K 4 x M 16 - 19 

25 20K 4 x M 16 - 19 

32 10K 4 x M 16 - 22 

32 20K 4 x M 16 - 22 

40 10K 4 x M 16 - 24 

40 20K 4 x M 16 - 24 

50 10K 4 x M 16 - 33 

50 20K 8 x M l6 - 17 

65 10K 4 x M 16 55 45 
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Installation Proline Promag 10 

, 
t 

. Diamer 4 

, «. , ..Ímm] , Pressure rating Screws ; 

ti S te 

Hárdvbbgr ï 

. g 3 
Pólyurethane: 

65 20K 8 x M 16 28 23 

80 10K 8 x M 16 29 23 

80 20K 8 x M 20 42 35 

100 10K 8 x M 16 35 29 

100 20K 8 x M 20 56 48 

125 10K 8 x M 20 60 51 

125 20K 8 x M 22 91 79 

150 10K 8 x M 20 75 63 

150 20K 12 x M 22 81 72 

200 10K 12 x M 20 61 52 

200 20K 12 x M 22 91 80 

250 10K 12 x M 22 100 87 

250 20K 12 x M 24 159 144 

300 10K 16 x M 22 74 63 

300 20K 16 x M 24 138 124 

Tightening torques for Promag W for AWWA 

Diamétér 

;41 Ia!m`l, . . Iin:mIE 

AWWA 

ng 

, ' 

Screws , 

teningto'rque 

+Há"rá, rubber ' 

INm) , a 

' E,o tháne, ` lyure 
700 28" Class D 28 x 1 1/4" 247 292 

750 30" Class D 28 x 1 1/4 287 302 

800 32" Class D 28 x 1 1/2" 394 422 

900 36" Class D 32 x 1 1/2" 419 430 

1000 40" Class D 36 x 1 1/2" 420 477 

1050 42" Class D 36 x 1 1/2" 528 518 

1200 48" Class D 44 x 1 1/2" 552 531 

1350 54" Class D 44 x 1 3/4" 730 633 

1500 60" Class D 52 x 1 3/4" 758 832 

1650 66" Class D 52 x 1 3/4" 946 955 

1800 72" Class D 60 x 1 3/4" 975 1087 

2000 78" Class D 64 x 2" 853 786 

Tightening torques for Promag W for AS 2129 

r . tiDiaméter :, 

+ Imm]; > 

AS"2129-, 
Pressurerating Screws ...* 

. Max: tightêning torque [Nl. 
*`.*- ̀ Iiárdibber` 

80 Table E 4 x M 16 49 

100 Table E 8 x M 16 38 

150 Table E 8 x M 20 64 

200 Table E 8 x M 20 96 

250 Table E 12 x M 20 98 

300 Table E 12 x M 24 123 

350 Table. E 12 x M 24 203 

400 Table E 12 x M 24 226 

500 Table E 16 x M 24 271 

600 Table E 16 x M 30 439 
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Tightening torques for Promag W for AS 4087 

Diameter 
[mm[ 

AS 487 
Pressure ratlng 

~ 
Screws 

Max.'tigbténlàg torque Wm] 
Hard rubber . 

80 C1.14 4 x M 16 49 

100 * C1.14 8 x M 16 38 

150 C1.14 8 x M 20 52 

200 C1.14 8 x M 20 77 

250 C1.14 8 x M 20 147 

300 C1.14 12 x M 24 103 

350 C1.14 12 x M 24 203 

400 C1.14 12xM24 226 

500 C1.14 16 x M 24 271 

600 C1.14 16 x M 27 393 

* Designed acc. to AS 2129 (not to AS 4087) 

3.3.2 Installing Promag P sensor 
Caution! 

The protective covers mounted on the two sensor flanges guard the PTFE lining which is turned 
over the flanges. Consequently, do not remove these covers until immediately before the sensor 
is installed in the pipe. 
The protective covers must always be mounted during storage. 
Ensure that the lining on the flange is not damaged or removed. 

Note! 
Bolts, nuts, seals, etc. are not included in the scope of supply and must be supplied by the customer. 

The sensor is designed for installation between the pipe flanges: 
Please pay particular attention to the torques required on Page 26 ff. 

You can find a description of how to install additional ground disks on Page 26. 

FOat t Ft un-17-0S-«-t t-000 

Fig. 19: Mounting Promag P sensor 

Seals 

Comply with the following instructions when mounting seals: 
PTFE lining - No seals are required! 
For DIN flanges, use only seals acc. to EN 1514 -1. 
Make sure that the seals do not protrude into the piping cross -section. 

Caution! 
Risk of short -circuit! Do not use electrically conductive sealing compound such as graphite. An 

electrically conductive layer can build up inside the measuring tube and short -circuit the measuring 
signal. 
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6 

Ground cable (DN 25...600) 

If necessary, special ground cables can be ordered as accessories for potential equalisation 
-* Page 60. 
Information on potential equalisation and detailed mounting instructions for using ground cables 
can be found on Page 40 ff. 

Mounting ground disks (DN 25...300) 

Ground disks must also be mounted between the sensor and the pipe flange for potential 
equalisation under certain application conditions, e.g. in the case of lined or ungrounded piping 
(-4 Page 40). Ground disks can be ordered as separate accessories from Endress +Hauser 
(-3 Page 60). 

Caution! 
The length increases when ground disks (incl. seals) are used! 
Information on the dimensions are provided in the related Technical Information on Promag 10 

P (TI094D /06 /en). 
PTFE and PFA lining - Only install additional seals between the ground disk and pipe flange. 

1. Locate the ground disk and the additional seal(s) between the device flange and pipe flange 
(-9 Fig. 19). 

2. Push the screws through the flange bores. Then tighten the nuts so that they sit loosely. 

3. Now turn the ground disk as shown in the graphic until the grip is in contact with the screws. 
This automatically centres the ground disk correctly. 

4. Tighten the screws with the necessary torques - Page 26. 

5. Now connect the ground disk to the ground potential -* Page 42. 

Fig. 20: Mounting ground disks (Promag P, DN25...300) 

Torques (Promag P) 

Note the following points: 
The torques listed below are for lubricated threads only. 
Always tighten screws uniformly and in diagonally opposite sequence. 
Overtightening the screws will deform the sealing faces or damage the seals. 
The tightening torques listed below apply only to pipes not subjected to tensile stress. 

Tightening torques for: 

EN (DIN) -3 Page 27 
AS 2129 - Page 27 
AS 4087 - Page 27 ff. 

ANSI - Page 28 ff. 

JIS -a Page 28 
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Tightening torques for Promag P for EN (DIN) 

lifiliDiameter 
jmm] 

" G.Q (DIN) 
. Nominal 

[bar] 
Screws 

Max. tighteNng torQue M 1 
P'fFE 

25 PN 40 4 x M 12 26 

32 PN 40 4 x M 16 41 

40 PN 40 4 x M 16 52 

50 PN 40 4 x M 16 65 

65* PN 16 8 x M 16 43 

65 PN 40 8 x M 16 43 

80 PN 16 8 x M 16 53 

80 PN 40 8 x M 16 53 

100 PN16 8xM16 57 

100 PN40 8xM20 78 

125 PN 16 8 x M 16 75 

125 PN 40 8 x M 24 111 

150 PN 16 8 x M 20 99 

150 PN 40 8 x M 24 136 

200 PN 10 8 x M 20 141 

200 PN 16 12 x M 20 94 

200 PN 25 12 x M 24 138 

250 PN 10 12 x M 20 110 

250 PN 16 12 x M 24 131 

250 PN 25 12 x M 27 200 

300 PN 10 12 x M 20 125 

300 PN 16 12 x M 24 179 

300 PN 25 16 x M 27 204 

350 PN 10 16 x M 20 188 

350 
. 

PN 16 16 x M 24 254 

350 PN 25 16 x M 30 380 

400 PN 10 16 x M 24 260 

400 PN 16 16 x M 27 330 

400 PN 25 16 x M 33 488 

450 PN 10 20 x M 24 235 

450 PN 16 20 x M 27 300 

450 PN 25 20 x M 33 385 

500 PN 10 20 x M 24 265 

500 PN 16 20 x M 30 448 

500 PN 25 20 x M 33 533 

600 PN 10 20xM27 345 

600* PN 16 20 x M 33 658 

600 PN 25 20 x M 36 731 

* Designed acc. to EN 1092-1 (not to DIN 2501) 

Tightening torques for Promag P for AS 2129 

Diameter 
]mm] 

' [gala7 
Pressure rating .e.Li..a..k3 . 

Max.,tighteninBnNIN. ml® 
PTFE 

25 Table E 4 x M 12 21 

50 Table E 4 x M 16 42 

Tightening torques for Promag P for AS 4087 

Diameter 
]mml 

34087 
Pressure rating Screws 

! tightening torque [NM 
PTFE 

50 C1.14 4 x M 16 42 
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Tightening torques for Promag P for ANSI 

Diameter 

[mm1. [indil 
Pressure 

[ins 1._ 

Scréiis I`v ix'"I ighiéning.wrqug[Nm1. - 
PTFE 

25 1" Class 150 4 x 1/2" 11 

25 1" Class 300 4 x 5/8" 14 

40 1 1/2" Class 150 4 x 1/2" 24 

40 1 1/2" Class 300 4 x 3/4" 34 

50 2" . Class 150 4 x 5/8" 47 

50 2" Class 300 8 x 5/8" 23 

80 3" Class 150 4 x 5/8" 79 

80 3" Class 300 8 x 3/4" 47 

100 4" Class 150 8 x 5/8" 56 

100 4" Class 300 8 x 3/4" 67 

150 6" Class 150 8 x 3/4" 106 

150 6" Class 300 12 x 3/4" 73 

200 8" Class 150 8 x 3/4" 143 

250 10" Class 150 12 x 7/8" 135 

300 12" Class 150 12 x 7/8" 178 

350 14" Class 150 12 x 1" 260 

400 16" Class 150 16 x 1" 246 

450 18" Class 150 16 x 1 1/8" 371 

500 20" Class 150 20 x 1 1/8" 341 

600 24" Class 150 20 x 1 1/4" 477 

Tightening torques for Promag P for JIS 

`Dlameter ' 
[mm1 

' BS 
Pressure rating 

" ",; t" 
Screws r 

. " iVläx:`tlghiéñing+torqué [IJm[ . w. 
' ' KITE 

25 10K 4 x M 16 32 

25 20K 4xM16 32 

32 10K 4 x M 16 38 

32 20K 4 x M 16 38 

40 10K 4xM16 41 

40 20K 4 x M 16 41 

50 10K 4 x M 16 54 

50 20K 8 x M 16 27 

65 10K 4 x M 16 74 

65 20K 8 x M 16 37 

80 10K 8 x M 16 38 

80 20K 8 x M 20 57 

100 10K 8 x M l6 47 

100 20K 8 x M 20 75 

125 10K 8 x M 20 80 

125 20K 8 x M 22 121 

150 10K 8 x M 20 99 

150 20K 12 x M 22 108 

200 10K 12 x M 20 82 

200 20K 12 x M 22 121 

250 10K 12 x M 22 133 

250 20K 12 x M 24 212 

300 10K 16 x M 22 99 

300 20K 16 x M 24 183 
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3.3.3 Installing Promag H sensor 
Depending on the order specifications, the sensor is supplied with or without mounted process 
connections. Mounted process connections are fixed to the sensor with 4 hexagonal- headed bolts. 

Caution! 
Depending on the application and piping length, the sensor may have to be supported or additionally 
secured. The measured value sensor has to be secured if using plastic process connections. An 

appropriate wall mounting kit can be ordered separately as an accessory from Endress +Hauser 
(-3 Page 60). 

W0-1Nx[u[-1 1-0S[i-,x-000 

Fig. 21: Promag H process connections (DN2...25 / DN 40...100) 

A = DN 2...25 / process connections with O-ring 
- Flanges (EN (DIN), ANSI, IIS ), 
- External thread 

B = DN2...25 / process connections with aseptic moulded seal 
- Weld sockets (DIN 11850, ODT /SMS) 
- Tri -Clamp L 14AM7 
- Threaded joint (DIN 11851, DIN 11864 -1, SMS 1145 (only DN25) 
- Flange DIN 11864 -2 

C = DN 40...100 / process connections with aseptic moulded seal 
- Weld sockets (DIN 11850, ODT /SMS) 
- Tri-Clamp L 14AM7 
- Threaded joint (DIN 11851, DIN 11864 -1, SMS 1145) 
- Flange DIN 11864-2 

Seals 

When mounting the process connections, make sure that the seals in question are clean and 
correctly centred. 

Caution! 
Tighten the screws firmly. The process connection forms a metallic connection with the sensor 
which ensures a defined compression of the seal. 
Depending on the application, the seals should be replaced periodically, especially if moulded 
seals are used (aseptic version)! 
The period between changes depends on the frequency of cleaning cycles, the cleaning 
temperature and the fluid temperature. 
Replacement seals can be ordered as accessories -+ Page 60. 

Cleaning with pigs 

If pigs are used for cleaning, it is essential to take the internal diameters of the measuring tube and 
process connection into account. All the dimensions and lengths of the sensor and transmitter are 

provided in the separate "Technical Information" documentation -> Page 83. 
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ckL 

Welding the transmitter into the piping (weld sockets) 

Caution! 
Danger of destroying the meter electronics! Make sure that the welding system is not grounded 
through the sensor or transmitter. 

1. Secure the sensor in the piping with a few weld points. A suitable welding aid can be ordered 
separately as an accessory - Page 60. 

2. Loosen the screws at the process connection flange and remove the sensor incl. the seal from 

the piping: 

3. Weld the process connection into the piping. 

4. Remount the sensor in the piping. When doing so, ensure the seal is clean and in the right 
position. 

Note! 
If thin -walled food pipes are welded correctly, the heat does not damage the seal when mounted. 
However, we recommend you disassemble the sensor and seal. 
It must be possible to open the pipe approximately 8 mm to permit disassembly. 

3.3.4 Rotating the transmitter housing 
1. Loosen the two securing screws. 

2. Turn the bayonet lock as far as it will go. 

3. Carefully lift the transmitter housing as far as it will go. 

4. Turn the transmitter housing to the desired position 
(max. 280° clockwise or max. 20° counter -clockwise). 

5. Put the housing back in position and engage the bayonet lock again. 

6. Tighten the two fixing screws again. 

Fig. 22: Rotating the transmitter housing 

3.3.5 Affixing the local display to the blind version 
A local display can be temporarily affixed to devices which do not have a local display. 

1. Switch off power supply. 

2. Remove the cover of the electronics compartment. 

3. Affix local display. 

4. Switch on power supply. 
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0 

3.3.6 Rotating the local display 

1. Unscrew cover of the electronics compartment from the transmitter housing. 

2. Remove the display module from the transmitter retainer rails. 

3. Turn the display to the desired position (max. 4 x 45° in each direction). 

4. Place the display back on the retaining rails. 

5. Screw the cover of the electronics compartment firmly back onto the transmitter housing. 

AOOOIBG3 

Fig. 23: Rotating the local display 

3.3.7 Mounting the transmitter (remote version) 

The transmitter can be mounted in the following ways: 
Wall mounting 
Pipe mounting (with separate mounting kit, accessories Page 60) 

The transmitter and the sensor must be mounted separate in the following circumstances: 
Poor accessibility 
Lack of space 
Extreme fluid /ambient temperatures (temperature ranges -* Page 76) 

Severe vibration (> 2 g/2 h per day; 10...100 Hz) 

Caution! 
The ambient temperature range (- 20... +60 °C) may not be exceeded at the mounting location. 
Avoid direct sunlight. 
If the device is mounted to a warm pipe, make certain that the housing temperature does not 
exceed +60 °C, which is the maximum permissible temperature. 

Mount the transmitter as illustrated in Fig. 24. 

Fig. 24: Mounting the transmitter (remote version) 

A Direct wall mounting 
B Pipe mounting 
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3.4 Post -installation check 
Perform the following checks after installing the measuring device in the pipe: 

Device condition and specifications Notes 

Is the device damaged (visual inspection)? - 

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

- Page 76 ff. 

Notes 

Does the arrow on the sensor nameplate match the direction of flow through the 
pipe? 

- 

Is the position of the measuring electrode axis correct? Horizontal 

Is the position of the empty pipe detection electrode correct? -> Page 14 

Were all screws tightened to the specified torques when the sensor was installed? Promag W -, Page 21 

Promag P -> Page 26 

Were the correct seals installed (type, material, installation)? Promag W -4 Page 20 
Promag P -> Page 25 

Promag H - Page 29 

Are the measuring point number and labelling correct (visual inspection)? - 

Process environment / process conditions Notes 

Are the inlet and outlet runs respected? Inlet run >_ 5 x DN 

Outlet run >_ 2 x DN 

Is the measuring device protected against moisture and direct sunlight? - 

Is the sensor adequately protected against vibration (fixture, support)? Acceleration up to 2 g following 
IEC 600 68-2 -8 
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4 Wiring 
Warning! 
When using remote versions, only sensors and transmitters with the same serial number can be 

connected up. Measuring errors can occur if the devices are not connected in this way. 

4.1 Connecting the remote version 

4.1.1 Connecting Promag W /P /H 
Qj Warning! 

Risk of electric shock! 
Switch off the power supply before opening the device. 
Do not install or wire the device while it is connected to the power supply. 
Failure to comply with this precaution can result in irreparable damage to the electronics. 
Risk of electric shock! 
Connect the protective earth to the ground connection on the housing before the power supply 
is applied. 

Procedure (see Fig. 25 or Fig. 26): 

1. Transmitter: 
Loosen the securing clamp and remove the cover from the connection compartment (a). 

2. Sensor: 
Remove the cover from the connection housing (b). 

3. Feed the signal cable (c) and the coil current cable (d) through the appropriate cable entries. 

[ Caution! 

- Lay the connecting cables securely (see "Length of connecting cable" -> Page 19). 

- Danger of destroying the coil control! 
Only connect or detach the coil cable when the power supply is switched off. 

4. Terminate the signal cable and coil current cable: 
Promag W, P - Refer to the "Cable termination" table -* Page 35 
Promag H - Refer to the "Cable termination" table - Page 36 

5. Establish the wiring between the sensor and transmitter as per the electric wiring diagram: 
- Promag W and P - Fig. 25 
- Promag H - Fig. 26 

Note! 
The cable shields of the Promag H sensor is grounded via the strain- relief terminals (see also 

the "Cable termination" table -. Page 36) 

- wiring diagram inside the cover 

[ Caution! 
Insulate the shields of cables that are not connected to eliminate the risk of short -circuits 
with neighbouring cable shields inside the connection housing. 

6. Transmitter: 
Secure the cover to the connection compartment (a) and tighten the socket head cap screw of 

the securing clamp. 

7. Sensor: 
Mount the cover on the connection housing (b). 
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Fig. 25: Connecting the remote version Promag W/P 

a Wall -mount housing connection compartment 
b Sensor connection housing cover 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 

Elektrodenkreis 
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42 41 
[[si7[o7 

A0000450-EN 

Fig. 26: Connecting the remote version Promag H 

a Wall -mount housing connection compartment 
b Sensor connection housing cover 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 
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Cable termination for remote version 
Promag W / Promag P 

Terminate the signal and coil current cables as shown in the illustrations below (Detail A). 

Provide the fine -wire cores with wire end ferrules (Detail B: 0 = red wire end ferrules, 0 1.0 mm; ® = white wire end ferrules, 0 0.5 mm). 

6 Caution! 
Comply with the following instructions when terminating: 

Signal cable -3 Make sure that the wire end ferrules do not touch the core shields on the sensor side! 

Minimum distance = 1 mm (except "GND" = green cable) 

Coil current cable - Isolate one core of the three -core cable at the level of the core reinforcement; you only require two cores for the connection. 
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Cable termination for remote version 
Promag H 

Terminate the signal and coil current cables as shown in the illustrations below (Detail A). 

Provide the fine -wire cores with wire end ferrules (Detail B: 0 = red wire end ferrules, 0 1.0 mm; ® = white wire end ferrules, 0 0.5 mm). 

6 Caution! 
Comply with the following instructions when terminating: 

Signal cable -3 Make sure that the wire end ferrules do not touch the core shields on the sensor side! 

Minimum distance = 1 mm (except "GND" = green cable). 
Coil current cable - Isolate one core of the three -core cable at the level of the core reinforcement; you only require two cores for the connection. 
On the sensor side, reverse both cable shields approx. 15 mm over the outer jacket. The strain relief ensures an electrical connection with the connection 
housing. 
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a 

4.1.2 Cable specifications 

Coil cable 
2 x 0.75 mm2 PVC cable with common, braided copper shield (0 -7 mm) 
Conductor resistance: <- 37 Q/km 
Capacitance core /core, shield grounded: <- 120 pF /m 
Operating temperature: -20... +80 °C 
Cable cross -section: max. 2.5 mm2 

Signal cable: 

3 x 0.38 mm2 PVC cable with common, braided copper shield (0 -7 mm) and individual 
shielded cores 
With empty pipe detection (EPD): 4 x 0.38 mm2 PVC cable with common, braided copper shield 
(0 -7 mm) and individual shielded cores 
Conductor resistance: <- 50 0/km 
Capacitance core /shield: <- 420 pF /m 
Operating temperature: -20... +80 °C 
Cable cross -section: max. 2.5 mm2 

roo-sAwa x-04-11-08-1, x-003 

Fig. 27: Cable cross - section 

a Signal cable 
b Coil current cable 

I Core 
2 Core insulation 
3 Core shield 
4 Core jacket 
5 Core reinforcement 
6 Cable shield 
7 Outer jacket 

Operation in zones of severe electrical interference: 
The measuring device complies with the general safety requirements in accordance with EN 61010 
and the EMC requirements of EN 61326/A1 (IEC 1326). 

Caution! 
Grounding is by means of the ground terminals provided for the purpose inside the connection 
housing. Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as 

short as possible. 
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4.2 Connecting the measuring unit 

4.2.1 Transmitter 
/. Warning! 

Risk of electric shock! 
Switch off the power supply before opening the device. Do not install or wire the device while it 
is connected to the power supply. Failure to comply with this precaution can result in irreparable 
damage to the electronics. 
Risk of electric shock! 
Connect the protective earth to the ground connection on the housing before the power supply 
is applied. 
Compare the specifications on the nameplate with the local supply voltage and frequency. 
The national regulations governing the installation of electrical equipment also apply. 

The transmitter must be included in the building fuse system. 

1. Unscrew cover of the electronics compartment from the transmitter housing. 

2. Press the side latches and flip down the cover of the connection compartment. 

3. Feed the cable for the power supply and the signal cable through the appropriate cable entries. 

4. Remove the terminal connectors from the transmitter housing and connect the cable for the 
power supply and the signal cable: 
- Wiring diagram - Fig. 28 
- Terminal assignment Page 39 

5. Plug the terminal connectors back into the transmitter housing. 

Note! 
The connectors are coded so you cannot mix them up. 

6. Secure the ground cable to the ground terminal. 

7. Flip up the cover of the connection compartment. 

8. Screw the cover of the electronics compartment firmly onto the transmitter housing. 

Fig. 28: Connecting the transmitter (aluminium field housing). 
Cable cross - section: max. 2.5 mm 

a Electronics compartment cover 
b Cable for power supply.: 85...250 VAC, 11...40 V DC, 20...28 VAC 
c Ground terminal for power supply cable 
d Terminal connector for power supply: No. 1-2 -* Page 39 (terminal assignment) 
e Signal cable 
f Ground terminal for signal cable 
g Terminal connector for signal cable: No. 24-27 -* Page 39 (terminal assignment) 
h Service connector 
i Ground terminal for potential equalisation 
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4.2.2 Terminal assignment 

Terminal No. (wiring diagram -) Page 38) 

24 (' +) I 25 ( -) 26 ( *) I 27 ( -) l() I 2 (N/L -) 

Pulse output HART current output Power supply 

Galvanically isolated 
Open collector 
Passive: 30 V DC / 250 mA 

Can be configured as pulse output 
or status output 

Galvanically isolated 
Full scale value adjustable 
Active: 4...20 mA, RL < 700 i2 
(for HART: RL >_ 250 i2) 

85...250 V AC / 45...65 Hz 

20...28 V AC / 45...65 Hz, 
11...40 V DC 

4.2.3 HART connection 
Users have the following connection options at their disposal: 

Direct connection to transmitter by means of terminals 26 ( +) and 27 ( -). 
Connection by means of the 4...20 mA circuit. 
The measuring circuit's minimum load must be at least 250 S2. 

On completion of commissioning, make the following settings: 
- CURRENT RANGE function - "4 -20 mA HART" 

- Switch HART write protection on or off -* Page 50 

Connecting the HART handheld terminal 

See also the documentation issued by the HART Communication Foundation, and in particular 
HCF LIT 20: "HART, a technical summary ". 

Fig. 29: Electrical connection of the HART handheld terminal 

I HART handheld terminal 
2 Power supply 
3 Shielding 
4 Other switching units or PLC with passive input 

Connecting a PC with operating software 

In order to connect a PC with an operating software (e.g. "ToF Tool - Fieldtool Package "), a HART 

modem (e.g. "Commubox FXA 191") is needed. 

Fig. 30: Electrical connection of a PC with operating software 

1 PC with operating software 
2 Power supply 
3 Shielding 
4 Other switching units or PLC with passive input 
S HART modem, e.g. Commubox FXA 191 
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4.3 Potential equalisation 
AWarning! 
The measuring system must be included in the potential equalisation. 

0 

4.3.1 Standard 

Perfect measurement can only be guaranteed if the fluid and sensor are on the same electric 
potential. Most sensors have a built -in reference electrode as standard which guarantees the 
necessary connection. As a result, the use of ground disks or other measures is generally not 
required. 

Promag W -3 Reference electrode present as standard 
Promag P - Reference electrode present as standard 
Promag H - No reference electrode present. There is always an electrical connection to the fluid 

via the metallic process connection. 

Note! 
When installing in metallic pipes, we recommend you connect the ground terminal of the 
transmitter housing with the piping. Also, observe company -internal grounding guidelines. 

Fig. 31: Potential equalisation via the ground terminal of the transmitter 

Caution! 
For sensors without reference electrodes or without metallic process connections, potential 
equalisation must be carried out as described in the following special cases. 
These special measures apply especially where normal grounding cannot be guaranteed or 
excessively strong equalising currents are expected. 

ROW7195 
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4.3.2 Special cases 

Metallic, not grounded piping 

To prevent disturbing influences on the measurement, we recommend both sensor flanges be 
connected to the pipe flange via a ground cable and grounded. 
The transmitter or sensor terminal compartment must be set to ground potential via the ground 
terminal provided (see the diagram below). 

Note! 
The ground cable required for the flange- to-flange connection can be ordered separately from 
Endress +Hauser as an accessory -4 Page 60: 

DN <_ 300: the ground cable is mounted directly on the conductive flange coating with the flange 
screws. 
DN >_ 350: the ground cable is mounted directly on the transportation metal support. 

A0003201 

Fig. 32: Potential equalisation in the case of equalisation currents in metallic, not grounded piping 

Endress+Hauser 41 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 443 of 667



Wiring Proline Promag 10 

Plastic pipelines or pipelines with insulating lining 

Normally, potential equalisation takes place via the reference electrodes in the measuring tube. 
However, in exceptional circumstances, large equalising currents can flow via the reference 
electrodes due to the grounding concept of a plant. This can destroy the sensor due to the 
electrochemical reduction of the electrodes, for example. In such instances, e.g. in the case of fibre- 
glass or PVC pipelines, we recommend the additional use of ground disks for potential equalisation. 

Note! 
Mounting ground disks -* Page 21 (Promag W), -4 Page 26 (Promag P) 

Caution! 
Risk of damage by electrochemical corrosion. Please note the electrochemical series if ground 
disks and measuring electrodes are made of different material. 
Also, observe company -internal grounding guidelines. 

A0003107 

Fig. 33: Potential equalisation /ground disks for plastic or lined pipes 

Pipe with cathodic protective units 

In such instances, the device is to be installed potential -free in the piping: 
During installation, ensure that the sections of the piping are electrically connected with one 
another (copper wire, 6 mm2). 
Make sure that no conductive connection to the device originates from the mounting material 
used and that the mounting material withstands the torques used during installation. 
Please also note the applicable regulations regarding potential -free installation. 

0000310 

Fig. 34: Potential equalisation and cathodic protection 

l Power supply isolation transformer 
2 Electrically isolated 
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c 

4.4 Degree of protection 
The devices fulfill all the requirements for IP 67. 

Compliance with the following points is mandatory following installation in the field or servicing, 
in order to ensure that IP 67 protection is maintained: 

The housing seals must be clean and undamaged when inserted into their grooves. The seals must 
be dried, cleaned or replaced if necessary. 
All threaded fasteners and screw covers must be firmly tightened. 
The cables used for connection must be of the specified outside diameter -p Page 37. 
Firmly tighten the cable entry. 
The cables must loop down before they enter the cable entries ( "water trap "). This arrangement 
prevents moisture penetrating the entry. Always install the measuring device in such a way that 
the cable entries do not point up. 
Remove all unused cable entries and insert dummy plugs instead. 
Do not remove the grommet from the cable entry. 

Fig. 35: Installation instructions for cable entries 

Caution! 
The screws on the sensor housing may not be loosened as otherwise the degree of protection 
guaranteed by Endress +Hauser cannot be ensured. ç Note! 
The Promag W and Promag P sensors are also optionally available in IP 68 degree of protection 
(constantly under water to 3 m depth). In this case the transmitter must be installed remote from 

the sensor. 
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4.5 Post -connection check 
Perform the following checks after completing electrical installation of the measuring device: 

Device condition and specifications Notes 

Are cables or the device damaged (visual inspection)? - 

Electrical . s :., Notes 

Does the supply voltage match the specifications on the nameplate? 85...250 V AC (50...60 Hz) 

20...28 V AC (50...60 Hz), 

11...40 V DC 

Do the cables used comply with the specifications? - Page 37 

Do the cables have adequate strain relief? - 

Is the cable type route completely isolated? 
Without loops and crossovers? 

- 

Are the power supply and signal cables correctly connected? See the wiring diagram inside 
the cover of the terminal 
compartment 

Are all screw terminals firmly tightened? - 

Have the measures for grounding/potential equalisation been correctly 
implemented? 

- Page 40 ff. 

Are all cable entries installed, firmly tightened and correctly sealed ? 

Cable run with "water trap "? 

-> Page 43 

Are all the housing covers installed and tightened? - 
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5 Operation 

5.1 Display and operating elements 
The local display enables you to read important parameters directly at the measuring point and also 

configure the device via the function matrix. 
The display consists of two lines; this is where measured values and /or status variables (partially 
filled pipe, etc.) are displayed. The assignment of the display lines in operating mode is specified. 
The top line displays the volume flow and the bottom line displays the totalizer status. 

A0001141 

I Liquid crystal display 
The two-line liquid- crystal display shows measured values, dialog text, fault messages and notice messages. The 

display as it appears during standard measuring mode is known as the HOME position (operating mode). 
- Top line: shows main measured values, e.g. volume flow, [e.g. in ml /min/ 
- Bottom line: shows the totalizer status, (e.g. in m'J 

2 Plus /minus keys 
- Enter numerical values, select parameters 
- Select different function groups within the function matrix 
Press the +/- keys simultaneously to trigger the following functions: 
- Exit the function matrix step by step .- HOME position 
- Press and hold down the +/- keys for more than 3 seconds -* Return directly to HOME position 
- Cancel data entry 

3 Enter key 
- HOME position Enter the function matrix 
- Save the numerical values you input or settings you changed 

Fig. 36: Display and operating elements 
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5.2 Brief guide to the function matrix 

CkL 
Note! 

Please refer to the general notes on - Page 47. 
Function matrix overview -> Page 85 
Detailed description of all functions -* Page 86 ff. 

The function matrix is a two -level construct: the function groups form one level and the groups' 
functions the other. 
The groups are the highest -level grouping of the control options for the measuring device. A number 
of functions is assigned to each group. You select a group in order to access the individual functions 
for operating and configuring the measuring device. 

1 HOME position - O - Enter the function matrix 

2. Select a function group (e.g. OPERATION) 

3. Select a function (e.g. LANGUAGE) 

Change parameter / enter numerical values: 
g -4 Select or enter enable code, parameters, numerical values 
O - Save your entries 

4. Exit the function matrix: 
- Press and hold down the Esc key (n) for more than 3 seconds -* HOME position 
- Repeatedly press Esc key (5 1) - Return step by step to HOME position 

O 

Esc--1 

l 0+. Lei 

i 

®® 

l:J-' U-- U- 6-n 

Fig. 37: Selecting and configuring functions (function matrix) 

46 
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5.2.1 General notes 
The brief commissioning guide (-* Page 56) is adequate for commissioning with the necessary 
standard settings. Complex measuring operations on the other hand necessitate additional functions 
that you can configure as necessary and customize to suit your process parameters. The function 
matrix, therefore, comprises a multiplicity of additional functions which, for the sake of clarity, are 
arranged in a number of function groups. 

Comply with the following instructions when configuring functions: 
You select functions as described on Page 46. 
You can switch off certain functions (OFF). If you do so, related functions in other function groups 
will no longer be displayed. 
Certain functions prompt you to confirm your data entries. 
Press to select "SURE [ YES 1" and press E again to confirm. This saves your setting or starts a 

function, as applicable. 
Return to the HOME position is automatic if no key is pressed for 5 minutes. 

sCkL 
Note! 

The transmitter continues to measure while data entry is in progress, i.e. the current measured 
values are output via the signal outputs in the normal way. 
If the power supply fails all preset and configured values remain safely stored in the EEPROM. 

5.2.2 Enabling the programming mode 
The function matrix can be disabled. Disabling the function matrix rules out the possibility of 
inadvertent changes to device functions, numerical values or factory settings. A numerical code 
(factory setting = 10) has to be entered before settings can be changed. 
If you use a code of your choice, you exclude the possibility of unauthorised persons accessing data, 
see ACCESS CODE function -* Page 87. 

Comply with the following instructions when entering codes: 

If programming is disabled and the operating elements are pressed in any function, a prompt 
for the code automatically appears on the display. 
If "0" is specified as the private code, programming is always enabled. 
The Endress +Hauser service organisation can be of assistance if you mislay your personal code. 

Caution! 
Changing certain parameters such as all sensor characteristics, for example, influences numerous 
functions of the entire measuring device, particularly measuring accuracy. 
Normally, such parameters may not be changed! Please contact Endress +Hauser if you have any 
questions. 

5.2.3 Disabling the programming mode 

Programming is disabled if you do not press the operating elements within 60 seconds following a 

return to the HOME position. 
You can also disable programming in the "ACCESS CODE" function by entering any number (other 

than the private code). 
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5.3 Error message display 

5.3.1 Type of error 
Errors which occur during commissioning or measuring operation are displayed immediately. If two 
or more system or process errors occur, the error with the highest priority is always the one shown 
on the display. 

The measuring system distinguishes between two types of error: 
System error Page 63: 
This group comprises all device errors, e.g. communication errors, hardware faults, etc. 
Process error -4 Page 65: 
This group comprises all application errors, e.g. empty pipe,etc. 

P XXXXXXXXXX 
#000 00:00:05 

A0000001 

Fig. 38: Error messages on the display (example) 

l Type of error: 
-P = Process error 
-S = System error 

2 Error message type: 
-5 = Fault message 
-! = Notice message 

3 Error designation: e.g. EMPTY PIPE = partially filled or empty measuring tube 
4 Error number: e.g. #401 
S Duration of last error occurrence (in hours /minutes /seconds) 

5.3.2 Error message types 
Notice message (!) 

Displayed as - Exclamation mark (!), error group (S: system error, P: process error) 
The error in question has no effect on the outputs of the measuring device. 

Fault message (5) 

Displayed as -* Lightning flash (5), error designation (S: system error, P: process error) 
The error in question has a direct effect on the outputs. 
The response of the individual outputs (failsafe mode) can be defined by means of the "FAILSAFE 

MODE" function in the function matrix - Page 104. 

sCkL 
Note! 
For safety reasons, error messages should be output via the status output. 
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5.4 Communication 
In addition to local operation, the measuring device can also be configured and measured values 

obtained by means of the HART protocol. Digital communication takes place using the 4 -20 mA 

current output HART -p Page 39. 
The HART protocol allows the transfer of measuring and device data between the HART master and 
the field devices for configuration and diagnostics purposes. 
The HART masters, e.g. a handheld terminal or PC -based operating programs (such as ToF Tool - 
Fieldtool Package), require device description (DD) files which are used to access all the information 
in a HART device. Information is exclusively transferred using so-called "Commands ". There are 
three different command classes: 

There are three different command classes: 
Universal commands: 
All HART devices support and use universal commands. 
The following functionalities are linked to them: 
- Recognising HART devices 
- Reading off digital measured values (volume flow, totalizer, etc.) 
Common practice commands: 
Common practice commands offer functions which are supported and can be executed by most 
but not all field devices. 
Device -specific commands: 
These commands allow access to device -specific functions which are not HART standard. Such 
commands access individual field device information, (among other things), such as empty-pipe/ 
full -pipe adjustment values, low flow cut off settings etc. 

Note! 
The measuring device has access to all three command classes. A list of all the "Universal 
commands" and "Common Practice Commands" can be found on Page 51. 

5.4.1 Operating options 
For the complete operation of the measuring device, including device -specific commands, there are 

device description (DD) files available to the user to provide the following operating aids and 
programs: 

HART handheld terminal DXR 375 

Selecting device functions with a HART Communicator is a process involving a number of menu 
levels and a special HART function matrix. 
The HART operating instructions in the carrying case of the HART handheld terminal contain more 
detailed information on the device. 

"ToF Tool - Fieldtool Package" operating program 

Modular software package consisting of the service program "ToF Tool" for 

configuration and diagnosis of ToF level measuring devices (time -of -flight measurement) and 
evolution of pressure measuring instruments as well as the "Fieldtool" service program for the 

configuration and diagnosis of Proline flowmeters. The Proline flowmeters are accessed via a service 

interface or via the FXA 193 service interface or the HART protocol. 

Contents of the "ToF Tool - Fieldtool Package ": 

Commissioning, maintenance analysis 
Measuring device configuration 
Service functions 
Visualisation of process data 
Trouble -shooting 
Controlling the "Fieldcheck" tester /simulator 
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"SIMATIC PDM" operating program (Siemens) 

SIMATIC PDM is a standardised, manufacturer -independent tool for the operation, 
configuration, maintenance and diagnosis of intelligent field devices. 

"AMS" operating program (Emerson Process Management) 

AMS (Asset Management Solutions): program for operating and configuring devices. 

Note! 
In the "CURRENT RANGE" function (current output - Page 90), the HART protocol demands the 
selection "4...20 mA HART ". 

5.4.2 Device variables 
Device variables: 
The following device variables are available using the HART protocol: 

ID (decimal) Device variable 

0 OFF (unassigned) 

1 Volume flow 

250 Totalizer 

Process variables: 

At the factory, the process variables are assigned to the following device variables: 
Primary process variable (PV) - Volume flow 
Second process variable (SV) - Totalizer 
Third process variable (TV) - Not assigned 
Fourth process variable (FV) - Not assigned 

5.4.3 Switching HART write protection on /off 
HART write protection can be switched on or off via the HART WRITE PROTECTION device 
function -4 Page 97. 
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5.4.4 Universal / common practice HART commands 

The following table contains all the universal commands supported by the device. 

Command No. 
HART command / Access type 

Command data i Response data 
(numeric data in decimal form) (numeric data in decimal form) 

Universal Commands 

0 Read unique device identifier 
Access type = Read 

none The device identifier provides information on the 
device and manufacturer; it cannot be altered. 

The response consists of a 12 -byte device ID: 

- Byte 0: fixed value 254 
- Byte 1: manufacturer ID, 17 = E +H 

- Byte 2: device type ID, 69 = Promag 10 

- Byte 3: number of preambles 
- Byte 4: universal commands rev. no. 

- Byte 5: device -specific commands rev. no. 
- Byte 6: software revision 
- Byte 7: hardware revision 
- Byte 8: additional device information 
- Bytes 9 -11: device identification 

1 Read primary process variable 
Access type = Read 

none - Byte 0: HART unit ID of the primary process variable 
- Bytes 1-4: primary process variable 

Factory setting: primary process variable = Volume flow 

Note! 

Manufacturer -specific units are represented using the 
HART unit ID "240 ". 

2 Read the primary process variable 

as current in mA and percentage 
of the set measuring range 
Access type = Read 

none - Byte 0 -3: current current of the primary process 
variable in mA 

- Byte 4 -7: %- value of the set measuring range 

Factory setting: primary process variable = Volume flow 

3 Read the primary process variable 
as current in mA and four 

dynamic process variables 
Access type = Read 

none 24 bytes are sent as a response: 
- Bytes 0-3: primary process variable current in mA 

- Byte 4: HART unit ID of the primary process variable 

- Bytes 5 -8: primary process variable 
- Byte 9: HART unit ID of the second process variable 

- Bytes 10 -13: second process variable 
- Byte 14: HART unit ID of the third process variable 
- Bytes 15 -18: third process variable 
- Byte 19: HART unit ID of the fourth process variable 

- Bytes 20-23: fourth process variable 

Factory setting: 
Primary process variable = Volume flow 

Second process variable = Totalizer 
Third process variable = OFF (not assigned) 

Fourth process variable = OFF (not assigned) 

The assignment of the process variables is fixed and 
cannot be changed. 

CkL Note! 
Manufacturer -specific units are represented using the 

HART unit ID "240 ". 
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6 Set HART shortform address 
Access type = Write 

Byte 0: desired address (0...15) 
Factory setting: 0 

CkA Note! 
With an address > 0 (multidrop mode), the current 
output of the primary process variable is set to 4 mA. 

Byte 0: active address 

11 Read the unique device identifier 
using the TAG 

Access type = Read 

Bytes 0 -5: TAG The device identifier provides information on the 
device and manufacturer; it cannot be altered. 

The response consists of a 12 -byte device ID if the 
given TAG matches the one saved in the device: 

- Byte 0: fixed value 254 
- Byte 1: manufacturer ID, 17 = E +H 

- Byte 2: device type ID, 69 = Promag 10 

- Byte 3: number of preambles 
- Byte 4: universal commands rev. no. 
- Byte 5: device -specific commands rev. no. 
- Byte 6: software revision 
- Byte 7: hardware revision 
- Byte 8: additional device information 
- Bytes 9 -11: device identification 

12 Read user message 
Access type = Read 

none Bytes 0-24: user message 

Ckb, Note! 

You can write the user message using command 17. 

13 Read TAG, TAG description and 
date 
Access type = Read 

none - Bytes 0 -5: TAG 

- Byte 6-17: TAG description 
- Bytes 18 -20: date 

Note! 

You can write the TAG, TAG description and date 
using command 18. 

14 Read sensor information on 
primary process variable 

none - Bytes 0 -2: sensor serial number 
- Byte 3: HART unit ID of sensor limits and measuring 

range of the primary process variable 
- Bytes 4 -7: upper sensor limit 
- Bytes 8 -11: lower sensor limit 
- Bytes 12 -15: minimum span 

Note! 

The data relate to the primary process variable 
(= volume flow). 
Manufacturer- specific units are represented using 
the HART unit ID "240 ". 

15 Read output information of 

primary process variable 
Access type = Read 

none - Byte 0: alarm selection ID 

- Byte 1: transfer function ID 

- Byte 2: HART unit ID for the set measuring range of 

the primary process variable 
- Bytes 3-6: end of measuring range, value for 20 mA 

- Bytes 7 -10: start of measuring range, value for 4 mA 

- Bytes 11 -14: attenuation constant in [s] 

- Byte 15: write protection ID 

- Byte 16: OEM dealer ID, 17 = E +H 

Factory setting: primary process variable = Volume flow 

Note! 

Manufacturer- specific units are represented using the 
HART unit ID "240 ". 

16 Read the device production 
number 
Access type = Read 

none Bytes 0 -2: production number 
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Command 
HART 

No. 
command / Access type 

Command data 
(numeric data in decimal form) 

Responsedata 
(numeric data in decimal form) 

17 Write user message 
Access = Write 

You can save any 32- character long text in the device 
under this parameter: 
Bytes 0-23: desired user message 

Displays the current user message in the device: 
Bytes 0 -23: current user message in the device 

18 Write TAG, TAG description and 
date 
Access = Write 

You can save an 8- character TAG, a 16- character 
TAG description and a date with this parameter: 
- Bytes 0-5: TAG 

- Byte 6-17: TAG description 
- Bytes 18 -20: date 

Displays the current information in the device: 
- Bytes 0-5: TAG 

- Byte 6-17: TAG description 
- Bytes 18 -20: date 

19 Write the device production 
number 
Access = Write 

Bytes 0-2: production number Bytes 0 -2: production number 

l The following table contains all the common practice commands supported by the device. 

Command No. 
HART command / Access type 

Command data 
(numericldata in decimal form) 

Response data 
(numeric data in decimal form) 

Common practice commands 

34 Write attenuation constants for 

primary process variable 
Access = Write 

Byte 0-3: attenuation constant of the primary process 
variable "volume flow" in seconds 

Factory setting: 
Primary process variable = Current output attenuation 

Displays the current attenuation constant in the 
device: 
Bytes 0-3: attenuation constant in seconds 

35 Write measuring range of the 
primary process variable 
Access = Write 

Write the desired measuring range: 

- Byte 0: HART unit ID for the primary process 
variable 

- Byte 1-4: end of measuring range, value for 20 mA 

- Bytes 5 -8: start of measuring range, value for 4 mA 

Factory setting: 
Primary process variable = Volume flow 

Note! 
The start of measuring range (4 mA) must 
correspond to zero flow. 
If the HART unit ID does not suit the process 
variable, the device will continue with the last valid 

unit. 

The measuring range currently set is shown as the 

response: 
- Byte 0: HART unit ID for the set measuring range of 

the primary process variable 

- Byte 1-4: end of measuring range, value for 20 mA 

- Bytes 5 -8: start of measuring range, value for 4 mA 

CkL Note! 

Manufacturer -specific units are represented using the 
HART unit ID "240 ". 

38 Device status reset "configuration 
changed" 
Access = Write 

none 

CkL Note! 

This HART command can also be executed if the write 
protection is switched on (= ON)! 

none 

42 Perform device reset 
Access = Write 

none none 
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Command No. 
HART command / Access type 

Command data 
(numeric data in decimal form) 

Response data 
(numerIcdata in decimal form) 

44 Write unit of the primary process 
variable 
Access = Write 

Specify the unit of the primary process variable. Only 
units which are suitable for the process variable are 

accepted by the device: 
Byte 0: HART unit ID 

Factory setting: 
Primary process variable = Volume flow 

CkL Note! 
If the written HART unit ID does not suit the 
process variable, the device will continue with the 
last valid unit. 
If you change the unit of the primary process 
variable, this has a direct impact on the system 
units. 

The current unit ID of the primary process variable is 

displayed as a response: 
Byte 0: HART unit ID 

Note! 
Manufacturer -specific units are represented using the 
HART unit ID "240 ". 

48 Read extended device status 
Access = Read 

none The current device status is displayed in extended 
form as the response: 
Encoding: see Table --) Page 55. 

50 Read assignment of the device 
variables to the four process 
variables 
Access = Read 

none Display of the current variable assignment of the 
process variables: 

- Byte 0: device variable ID to the primary process 
variable 

- Byte 1: device variable ID to the second process 
variable 

- Byte 2: device variable ID to the third process 
variable 

- Byte 3: device variable ID to the fourth process 
variable 

Factory setting: 
Primary process variable: ID 1 for volume flow 

Second process variable: ID 250 for totalizer 
Third process variable: ID 0 for OFF (not assigned) 

Fourth process variable: ID 0 for OFF (not assigned) 

53 Write device variable unit 
Access = Write 

This command sets the unit of the given device 
variables. Only those units which suit the device 
variable are transferred: 
- Byte 0: device variable ID 

- Byte 1: HART unit ID 

ID of the supported device variables: 

See data -> Page 50 

t Note! 
If the written unit does not suit the device variable, 

the device will continue with the last valid unit. 
If you change the unit of the device variable, this 

has a direct impact on the system units. 

The current unit of the device variables is displayed in 

the device as a response: 
- Byte 0: device variable ID 

- Byte 1: HART unit ID 

CkL Note! 
Manufacturer -specific units are represented using the 
HART unit ID "240 ". 

59 Specify number of preambles in 

message responses 
Access = Write 

This parameter specifies the number of preambles 
which are inserted in the message responses: 
Byte 0: number of preambles (4...20) 

As a response, the current number of the preambles is 

displayed in the response message: 
Byte 0: number of preambles 
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5.4.5 Device status /error messages 
You can read the extended device status, in this case, current error messages, via command "48 ". 
The command delivers bit -encoded information (see table below). 

CkL 
Note! 

For detailed information on the device status messages and error messages, and how they are 
rectified Page 55. 
Bits and bytes not listed are not assigned. 

Byte~ 
3.. 

Bit Eïror No Short error. description , 

0 

0 001 Serious device error. 

1 011 Faulty amplifier EEPROM. 

2 012 Error when accessing data of the amplifier EEPROM. 

3 3 111 Totalizer checksum error 

5 0 321 Coil current of sensor is outside tolerance. 

7 3 351 
Current output: 
The current flow is outside the set range. 

8 3 359 Pulse output: 
The pulse output frequency is outside the set range. 

10 7 401 Measuring tube partially filled or empty 

11 

2 461 
EPD adjustment is not possible as the fluid conductivity is too low or 

too high. 

4 463 
The EPD adjustment values for empty pipe or full pipe are identical, 
i.e. faulty. 

12 7 501 
Loading new measuring amplifier software version. No other 
commands possible at this point. 

14 3 601 Positive zero return active. 

18 

3 691 Simulation of failsafe mode (outputs) active. 

4 692 Simulation of volume flow active 
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6 Commissioning 

6.1 Function check 
Make sure that all final checks have been completed before you commission your measuring point: 

"Post- installation check" checklist -* Page 32 
"Post- connection check" checklist - Page 44 

6.2 Switching on the measuring device 
Once the post -connection checks have been successfully completed, it is time to switch on the 

supply voltage. The device is ready for operation! The measuring device performs a number of 

internal test functions after power -up. As this procedure progresses the following sequence of 

messages appears on the local display: 

-* Start-up message 

Normal measuring mode commences as soon as start -up completes. The volume flow and the 

totalizer status appear on the display (HOME position). 

CkL 
Note! 
If start -up fails, an appropriate error message is displayed, depending on the cause. 

6.3 Brief commissioning guide 

HOME position -> O -> O 

,,Cçñßgúie,"pláÿ ;; 

Ui language 

Display contrast 

Number of decimal places 

- Page 87 

- Page 88 

- Page 88 

Çoäßggre ùis. 

Current output 

Current range 

Full scale value 

-4 Page 90 

-* Page 91 

Pulse /status output 

Operating mode 

Pulse value 

Pulse width 

or 

Assign status output 

Switch -on point 

-> Page 92 

- Page 92 

- Page 92 

-4 Page 93 

- Page 93 

measurement 
Low flow cut off 

Empty pipe detection 

-rarfiri 

-3 Page 98 

-> Page 98 
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Endress+Hauser 

6.4 Commissioning after installing a new electronics board 
After start -up, the device checks whether a serial number is available. If this is not the case, the 
following setup is started. Installing a new electronics board - Page 68. 

6.4.1 Setup "Commissioning" 

Note! 
The setup can no longer be called up once a serial number has been entered and stored. If a 

parameter is entered incorrectly during the setup, this must be corrected in the relevant function 
via the function matrix. 
The appropriate information is documented on the nameplate of the sensor and on the inside of 

the housing cover, see Fig. 2 -* Page 8. 

HOME -POSITION 

Language 

Nominal 
Diameter 

K- Factor 

Zero 
Point 

EPD 
Electrode 

Serial 
Number 

Verif. S# 

No 

Yes 

.7---Setup 
complete 

W G- I0 [ A F[ f[-10-c [a vm-000 

Fig. 39: The "Commissioning" setup starts after installation of a new electronics board if no serial number is present. 
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6.5 Empty -pipe /full-pipe adjustment 
Flow cannot be measured correctly unless the measuring tube is completely full. 

This status can be permanently monitored using the Empty Pipe Detection: 
EPD = Empty pipe detection (with the help of an EPD electrode). 

Caution! 
More detailed information on empty-pipe and full -pipe adjustment can be found in the description 
of the functions: 

EPD ADJUSTMENT (carrying out the adjustment) - Page 98. 
EPD (switching empty pipe detection on and off) -4 Page 98 

Note! 
The EPD function is not available unless the sensor is fitted with an EPD electrode. 
The devices are already calibrated at the factory with water (approx. 500 pS /cm). 
If the fluid conductivity differs from this reference, empty- pipe /full -pipe adjustment has to be 
performed again on site. 
The default setting for EPD when the devices are delivered is OFF; the function has to be activated 
if required. 
The EPD process error can be output via the configurable status output. 

6.5.1 Performing empty -pipe and full -pipe adjustment (EPD) 

1. Select the corresponding function in the function matrix: 
HOME O -> - PROCESS PARAMETER -* O -> - EPD ADJUSTMENT 

2. Empty the piping. For EPD empty-pipe adjustment, the wall of the measuring tube should still 
be covered with fluid. 

3. Start empty-pipe adjustment: Select "EMPTY PIPE ADJ." and press E to confirm. 

4. After empty-pipe adjustment, fill the piping with fluid. 

5. Start full -pipe adjustment: Select "FULL PIPE ADJUST" and press O to confirm. 

6. Having completed the adjustment, select the setting "OFF" and exit the function by 
pressing O. 

7. Now switch on empty pipe detection in the EPD function by selecting the option "ON ". 

Caution! 
The adjustment coefficients must be valid before you can activate the EPD function. If 

adjustment is incorrect the following messages might appear on the display: 
- FULL = EMPTY 

The adjustment values for empty pipe and full pipe are identical. In cases of this nature you 
must repeat empty-pipe or full -pipe adjustment! 

- ADJUSTMENT NOT OK 
Adjustment is not possible because the fluid's conductivity is out of range. 
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7 Maintenance 
No special maintenance work is required. 

7.1 Exterior cleaning 
When cleaning the exterior of measuring devices, always use cleaning agents that do not attack the 
surface of the housing and the seals. 

7.2 Seals 
The seals of the Promag H sensor should be replaced periodically, especially if moulded seals are 
used (aseptic version)! 
The period between changes depends on the frequency of cleaning cycles, the cleaning temperature 
and the fluid temperature. 

Replacement seals (accessory) - Page 60. 
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8 Accessories 
Various accessories, which can be ordered separately from Endress +Hauser, are available for the 
transmitter and the sensor. Your Endress +Hauser service organisation can provide detailed 
information on the order code in question. 

Accessory Description Order code 

Promag 10 transmitter Transmitter for replacement or for stock. Use the 
order code to define the following specifications: 

Approvals 
Degree of protection / version 
Cable type for remote version 
Cable entry 
Display / power supply / operation 
Software 
Outputs / inputs 

10XXX - XXXXX 

Cable for remote version Coil and signal cables in various lengths. DK5CA - 

Ground cable for 
Promag W, P 

A set consists of two ground cables. DK5GC - 

Ground disk for 
Promag W, P 

Ground disk for potential equalisation DK5GD - * * * ** 

Mounting kit for remote 
version, aluminium field 

housing 

Mounting kit suitable for pipe and wall mounting. DK5WM -B 

Mounting kit for Promag H Mounting kit for Promag H comprising: 
2 process connections 
Screws 
Seals 

DKH * * - 

Adapter connection for 
Promag A, H 

Adapter connections for installing 
Promag 10 H instead of a Promag 30/33 
A or Promag 30/33 H DN 25. 

DK5HA - * * * * 

Sealing kit for Promag H For regular replacement of the seals of the Promag 
H sensor. 

DK5HS - 

Promag H wall mounting 
kit 

Wall mounting kit for Promag H sensor DK5HM - ** 

Welding aid for Promag H Weld socket as process connection: 
Welding jig for installation in the pipe 

DK5HW - 

HART Communicator 
DXR 375 handheld 
terminal 

Handheld terminal for remote configuration and 
for obtaining measured values via the current 
output HART (4...20 mA). 

Contact your Endress +Hauser representative for 

more information. 

DXR375 - * * 

Applicator Software for selecting and configuring flowmeters. 

Applicator can be downloaded from the Internet or 

ordered on CD -ROM for installation on a local PC. 

Contact your Endress +Hauser representative for 

more information. 

DKA80 - * 
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Acc easory Descri don Order code , 

ToF Tool - Fieldtool Modular software package consisting of the service DXS10 - 

Package program "ToF Tool" for configuration and 
diagnosis of ToF level measuring devices (time -of- 

flight measurement) and the "Fieldtool" service 
program for the configuration and diagnosis of 

Proline flowmeters. The Proline flowmeters are 
accessed via 

a service interface or the FXA 193 service interface. 

Contents of the "ToF Tool - Fieldtool Package ": 

Commissioning, maintenance analysis 
Measuring device configuration 
Service functions 
Visualisation of process data 
Trouble -shooting 
Controlling the "Fieldcheck" tester /simulator 

Contact your Endress +Hauser representative for 

more information. 

Fieldcheck Tester /simulator for testing flowmeters in the field. 50098801 

When used in conjunction with the "ToF Tool - 

Fieldtool Package" software package, test results 
can be imported into a database, printed and used 
for official certification. 

Contact your Endress +Hauser representative for 

more information. 
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9 Trouble -shooting 

9.1 Trouble -shooting instructions 
Always start trouble -shooting with the checklist below, if faults occur after commissioning or during 
operation. This takes you directly (via various queries) to the cause of the problem and the 
appropriate remedial measures. 

Check the display 

No display visible and no 

output signals present 
1. Check supply voltage - Terminal 1, 2 

2. Check device fuse - Page 70 

85...250 V AC: TR5 1 A slow -blow / 250 V 

11...40 V DC / 20...28 V AC: TR5 1.6A slow -blow / 250 V 

3. Electronics defective - Order spare part -* Page 60 

No display visible but 
output signals are present 

1. Check whether the ribbon -cable connector of the display module is correctly 
plugged into the amplifier board - Page 68 ff. 

2. Display module defective -* Order spare part - Page 60 

3. Electronics defective --> Order spare part - Page 60 

Display texts are in a 

foreign language. 

Switch off power supply. Press and hold down the I - I - I keys simultaneously and switch 

on the measuring device again. The display text will appear in English and is displayed at 

maximum contrast. 

Measured value 
indicated, but no signal 
output at the current or 

pulse output. 

Electronics board defective -* Order spare part - Page 60 

J, 

messages m display 

Errors which occur during commissioning or measuring operation are displayed immediately. 

Error messages consist of a variety of icons. The meanings of these icons are as follows (example): 

Type of error: S = System error, P = Process error 
Error message type: 5 = Fault message, ! = Notice message 
EMPTY PIPE = Error designation (e.g. partially filled measuring tube) 
03:00:05 = Duration of error occurrence (in hours / minutes /seconds) 
#401 = Error number 

( Caution! 
Please refer also to the information on Page 48! 

The measuring system interprets simulations and positive zero return as system errors, but displays them as notice 
messages only. 

Error number: 
No. 001 399 
No. 501 699 

System error (device error) has occurred a Page 63 

Error number: 
No. 401 - 499 

Process error (application error) has occurred Page 65 

message) c 
, (3u tSs3 (without error 

Some other error has 

occurred. 
Diagnosis and remedial measures -* Page 65 

62 Endress+Hauser 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 464 of 667



 

Proline Promag 10 Trouble -shooting 

9.2 System error messages 
Serious system errors are always recognised by the device as "Fault messages" and are indicated 
with a lightning flash () on the display! Fault messages have a direct effect on the outputs. 
Simulations and positive zero return, on the other hand, are only classed and displayed as notice 
messages. 

Caution! 
In the event of a serious fault, a flowmeter might have to be returned to the manufacturer for repair. 
Necessary procedures must be carried out before you return the measuring device to 
Endress +Hauser Page 6. 

Always enclose a fully completed "Declaration of Contamination" form with the device. A copy of 

the form can be found at the end of these Operating Instructions. 

Note! 
The error types listed in the following correspond to the factory settings. 
Please refer also to the information on Page 48 ff. 

. 

Moe I Error - message / NO. I,Cause Remedy /spare pait- 

S = System error 
5 = Fault message (with an effect on the inputs and outputs) 
! = Notice message (without an effect on the inputs and outputs) 

No # Oxx - Hardware error 

S5 CRITICAL FAIL. 

# 001 
Serious device error. Replace electronics board. 

Spare part -> Page 60 

S5 AMP HW EEPROM 

# 011 
Electronics board: 
Faulty EEPROM 

Replace electronics board. 
Spare part -* Page 60 

S5 AMP SW EEPROM 

# 012 
Amplifier: Error when accessing data 
of the EEPROM. 

The EEPROM data blocks in which an error 
has occurred are displayed in the 
"TROUBLESHOOTING" function. 

Press Enter to acknowledge the errors in 

question; default values are automatically 
inserted instead of the errored parameter 
values. 

Note! 

The measuring device has to be restarted if 

an error has occurred in the totalizer block 

(see also Error No. I 1 1 / CHECKSUM 

TOTAL.). 

'No. # lxx - Software error 

S5 GAIN ERROR AMP 

# 101 
Impermissible gain deviation 
compared to reference. 

Replace electronics board. 
Spare part - Page 60 

S5 CHECKSUM TOTAL. 

# 111 
Totalizer checksum error 1. Restart the measuring device 

2. Replace electronics board if necessary. 
Spare part -> Page 60 

No # 3xx -> System limits exceeded 

S5 TOL. COIL CURR. 

# 321 
Sensor: 

The coil current is outside the 
tolerance. 

1. Remote version: 

Switch off the power supply before 
connecting or disconnecting the cable 
of the coil (terminals 41/42). 

2. Remote version: 

Switch off power supply and check 
wiring of terminals 41/42 Spare part 
-3 Page 33 

3. Switch off power supply and check coil 

current cable connector -> Page 68 

4. Replace electronics board if necessary. 
Spare parts, spare part -* Page 60 
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64 

ME9 message 0M raTirrn . pq -s,;3 , r . 

S ! CURRENT RANGE 
# 351 

Current output: 
The current flow is outside the set 
range. 

- Change the upper or lower limit setting, 
as applicable. 

- Increase or reduce flow 

S ! RANGE PULSE 

# 359 
Pulse output: 
The pulse output frequency is outside 
the set range. 

1. Increase the setting for pulse value 

2. When entering the pulse width, select 
a value that can still be processed by an 

external totalizer (e.g. mechanical 
totalizer, PLC, etc.). 
Determine pulse width: 
- Method 1: enter the minimum time 

for which a pulse has to be present 
at a connected totalizer in order to 

be recorded. 
- Method 2: enter the maximum 

(pulse) frequency as a half 
"reciprocal value" for which a pulse 
has to be present at a connected 
totalizer in order to be recorded. 

Example: 
The maximum input frequency of the 
connected totalizer is 10 Hz. The pulse 
width to be entered is: 

i -50 ms 
210Hz 

3. Reduce flow 

*No.00 c Application error ., 

S 

! 

SW.- UPDATE ACT. 

# 501 
Electronics board: 
New software version being loaded, 
no other commands are possible at 
present. 

Wait until process is completed and restart 
device. 

S 

! 

UP- /DOWNL. ACT. 

# 502 
Data are being uploaded or 
downloaded via the ToF Tool - 
Fieldtool Package. 

Note! 
Measuring device configuration is 

locked during the upload /download. 

Wait until uploading/downloading process 
is finished. 

No. , ' .mode E 

S 

! 

POS. ZERO -RET. 

#601 
Positive zero return active. Switch off positive zero return. 

S SIM. FAILSAFE 

# 691 
Simulation of failsafe mode (outputs) 
active. 

Switch off simulation. 

S 

! 

SIM. VOL. FLOW 
# 692 

Simulation of volume flow active. Switch off simulation. 
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9.3 Process error messages 

Process errors are permanently defined as fault messages or notice messages. 

Type. Errai messaige / No. Cause`, ,Rémedy.kspare part 

P = Process error 
5= Fault message (with an effect on the inputs and outputs) 
! = Notice message (without an effect on the inputs and outputs) 

P 5 EMPTY PIPE 

# 401 
Measuring tube partially filled or empty 1. Check system process conditions 

2. Fill measuring tube 

P ! ADJ. NOT OK 

# 461 
EPD adjustment is not possible as the 
fluid conductivity is too low or too high. 

The EPD function cannot be used for 

such fluids! 

P 5 EPD FULL = EMPTY 

# 463 
The EPD adjustment values for empty 
pipe or full pipe are identical, i.e. faulty. 

Repeat adjustment and follow procedure 
carefully -> Page 58. 

9.4 Process errors without display messages 

Symp òms ` .. Remedial` measures 

N.B. You may have to change or correct settings in certain functions of the function matrix in order to rectify faults. 

Flow values are negative, even 
though the fluid is flowing forwards 
through the pipe. 

1. If remote version: 

- Switch off power supply and check wiring -> Page 33 
- If necessary, reverse the connections at terminals 41 and 42 

2. Change the setting in the "INSTALLATION DIRECTION SENSOR" function 
accordingly 

Measured value reading fluctuates 
even though flow is steady. 

1. Check grounding and potential equalisation -> Page 40 

2. Check the fluid for presence of gas bubbles. 

3. In the "SYSTEM DAMPING" function -, Increase the value 

Measured value reading shown on 

display, even though the fluid is at a 

standstill and the measuring tube is 

full. 

1. Check grounding and potential equalisation --> Page 40 

2. Check the fluid for presence of gas bubbles. 

3. Activate the "LOW FLOW CUT OFF" function, i.e. enter or increase the value 

for the switching point. 

Measured value shown on display 

even though measuring tube 
empty? 

1. Perform empty or full-pipe adjustment and then switch on empty pipe 

detection -* Page 58 

2. Remote version: check the terminal connections of the EPD cable - Page 33 

3. Fill the measuring tube. 

The current output signal is always 
4 mA, irrespective of the flow signal 

at any given time. 

1. Set the "BUS ADDRESS" function to "0 ". 

2. Low flow cut off too high. Reduce value in the "LOW FLOW CUT OFF" 

function. 

The fault cannot be rectified or 
some other fault not described 
above has occurred. 

In these instances, please contact 
your Endress +Hauser service 
organisation. 

The following options are available for tackling problems of this nature: 

Request the services of an Endress +Hauser service technician 
If you contact our service organisation to have a service technician sent out, please 

be ready with the following information: 
_ Brief description of the fault 
- Nameplate specifications (Page 7): order code and serial number 

Return devices to Endress +Hauser 
The necessary procedures must be carried out before you return a flowmeter 
requiring repair or calibration to Endress +Hauser (Page 6). 
Always enclose a fully completed "Declaration of Contamination" form with the 
flowmeter. A copy of the "Dangerous Goods Sheet" can be found at the end of 

these Operating Instructions. 

Replace transmitter electronics 
Components in the electronics defective Order spare part - Page 60. 
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9.5 Response of outputs to errors 
Note! 
The response of the totalizer, current output, pulse output and status output is defined in the 
FAILSAFE MODE function (-* Page 104). 

You can use positive zero return to set the signals of the current, pulse and status outputs to their 
fallback value, for example when operation has to be interrupted while a pipe is being cleaned. This 
function has priority over all other device functions; simulations are suppressed, for example. 

Response of outputsand totalizers to errors 

IProcess/system error present I Positive zero return activated 

6 Caution! 
System or process errors defined as "Notice messages" have no effect whatsoever on the inputs and outputs. Please refer 
also to the information on > Page 48. 

Current output MINIMUM VALUE 

4 -20 mA (25 mA) -* 2 mA 

4 -20 mA NAMUR -3.5 mA 

4 -20 mA US - 3.75 mA 

4 -20 mA (25 mA) HART - 2 mA 

4 -20 mA HART NAMUR -p 3.5 mA 

4 -20 mA HART US - 3.75 mA 

MAXIMUM VALUE 

4 -20 mA (25 mA) > 25mA 
4 -20 mA NAMUR > 22.6 mA 
4- 20mAUS- 22.6 mA 

4 -20 mA (25 mA) HART - 25 mA 
4 -20 mA HART NAMUR > 22.6 mA 

4 -20 mA HART US - 22.6 mA 

ACTUAL VALUE 

Fault is ignored, i.e. normal measured -value output on 

the basis of ongoing flow measurement. 

Output signal corresponds to "zero 
flow" 

Pulse output MINIMUM/MAXIMUM VALUE > FALLBACK VALUE 

Signal output - No pulses 

ACTUAL VALUE 

Fault is ignored, i.e. normal measured -value output on 

the basis of ongoing flow measurement. 

Output signal corresponds to "zero 
flow" 

Totalizer MINIMUM/MAXIMUM VALUE -* STOP 

The totalizer is paused until the fault is rectified. 

ACTUAL VALUE 

The fault is ignored. The totalizer continues to count in 

accordance with the current flow value. 

Totalizer stops 

Status output In the event of a fault or power supply failure: 

Status output -* Non -conductive 
No effect on status output 
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9.6 Spare parts 
The previous sections contain a detailed trouble -shooting guide -4 Page 62 ff. 

The measuring device, moreover, provides additional support in the form of continuous self - 
diagnosis and error messages. 

Trouble -shooting can entail replacing defective components with tested spare parts. The illustration 
below shows the available scope of spare parts. 

Ci Note! 
You can order spare parts directly from your Endress +Hauser service organisation by quoting the 
serial number printed on the transmitter nameplate - Page 7. 

Spare parts are shipped as sets comprising the following parts: 
Spare part 
Additional parts, small items (screws, etc.) 
Installation instructions 
Packaging 

Fig. 40: Spare parts for Promag 10 transmitter 

I Electronics board 
2 Display module 
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a 

9.7 Removing and installing electronics boards 

9.7.1 Field housing: removing and installing electronics boards 
-* Fig. 41 

Warning! 
Risk of electric shock! 
Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment. 
Risk of damaging electronic components (ESD protection)! Static electricity can damage electronic 
components or impair their operability. Use a workplace with a grounded working surface, 
purpose -built for electrostatically sensitive devices! 
If you cannot guarantee that the dielectric strength of the device is maintained in the following 
steps, then an appropriate inspection must be carried out in accordance with the manufacturer's 
specifications. 

Caution! 
Use only genuine Endress +Hauser parts. ç Note! 
Commissioning a new electronics board: -p Page 57 

1. Switch off power supply. 

2. Unscrew cover of the electronics compartment from the transmitter housing. 

3. Remove the local display (a) from the connection compartment cover. 

4. Press the side latches (b) and flip down the cover of the connection compartment. 

5. Disconnect the connector of the electrode signal cable (c) and the coil current cable (d). 

6. Disconnect the connector for the power supply (e) and the outputs (f). 

7. Disconnect the connector of the local display (g). 

8. Remove the cover from the connection compartment (h) by loosening the screws. 

9. Plug out the ground cable (i) of the electronics board. 

10. Pull entire module (plastic retainer and electronics board) out of the housing. 

11. Press the side latches (j) slightly outwards and partly push out the electronics board towards 
the rear from the front. 

12. Remove the electronics board from the plastic retainer from the rear. 

13. Reverse the procedure to reassemble. 
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Fig. 41: Field housing: removing and installing electronics boards 

a Local display 
b Latches 
c Connector of the electrode signal cable 
d Connector of the coil current cable 
e Connector for the power supply 
f Connector for current output and pulse /status output 
g Connector of local display 
h Screws of electronics compartment cover 
i Connector of the ground cable 
j Latches for the electronics board 
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9.8 Replacing the device fuse 
Warning! 
Risk of electric shock! 
Exposed components carry dangerous voltages. Make sure that the power supply is switched off 

before you remove the cover of the electronics compartment. 

The device fuse is located on the electronics board (- Fig. 42). 
The procedure for replacing the fuse is as follows: 

1. Switch off power supply. 

2. Unscrew cover of the electronics compartment from the transmitter housing. 

3. Press the side latches and flip down the cover of the connection compartment. 

4. Remove the connector for the power supply (a). 

5. Replace device fuse (b). Only use the following fuse type. 
Use only fuses of the following type: 
- Power supply 11...40 V DC / 20...28 V AC -* 1.6 A slow -blow / 250 V TR5 
- Power supply 85...250 V DC --> 1 A slow -blow / 250 V TR5 

6. Installation is the reverse of the removal procedure. 

Caution! 
Use only genuine Endress +Hauser parts. 

Fig. 42: Replacing the device fuse on the electronics board 

a Connector for power supply 
b Device fuse 

9.9 Return 
Information on returning the device: Page 6 

9.10 Disposal 
Observe the regulations applicable in your country! 

F00-10,.xx..-03-s.-06.,-000 
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9.11 Software history 

Date Software 
version 

Software modification Operating 
Instructions 

10.2004 V 1.02.00 Software modification /extension 
Function: SELF CHECKING 

50104787 / 05.05 

09.2004 V 1.01.01 Software modification 

Extension of nominal diameter range 
50104787 / 04.03 

06.2004 V 1.01.00 Software extension 
Preparation for uploading/downloading 
via ToF Tool - Fieldtool Package 

50104787 / 04.03 

08.2003 V 1.00.02 Production- related software modification 50104787 / 04.03 

01.2003 V 1.00.00 Original software. 

Compatible with: 
ToF Tool - Fieldtool Package, 
HART Communicator DXR 275 
(OS 4.6 and higher) with Rev. 1, DD 1. 

50104787 / 04.03 

Note! 
An upload or download between the individual software versions is only possible with a special 

service software. 
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10 Technical data 

10.1 Technical data at a glance 

10.1.1 Application 

Measuring the flow rate of fluids in closed piping systems. 
A minimum conductivity of >_ 50 µS /cm is required for measuring. 
Applications in measuring, control and regulation technology. 

Note! 
Lining- specific applications, see also Section 10.1.2, "Measuring device" 

10.1.2 Function and system design 

Measuring principle Electromagnetic flow measurement based on Faraday's law. 

Measuring system The measuring system consists of a transmitter and a sensor. 

Two versions are available: 
Compact version: Transmitter and sensor form a mechanical unit. 
Remote version: Sensor is mounted separate from the transmitter. 

Transmitter 
Promag 10 

Sensor 
Promag W, DN 25...2000: 
- Polyurethane lining for fresh water and wastewater applications, 

applications with a constant temperature and applications with slight abrasion (e.g. mining 
industry). 

- Hard rubber lining for all applications with water (especially for drinking water). 

Promag P, DN 25...600: 
PTFE lining for all standard applications in chemical and process industries. 

Promag H, DN 2...100: 
PFA lining for all applications in chemical, process and food industries. Especially for applications 
with high temperatures and large temperature jumps (e.g. CIP and SIP). 

10.1.3 Input 

Measured variable Flow velocity (proportional to induced voltage) 

Measuring range Typically v = 0.01...10 m/s with the specified accuracy 

Operable flow range Over 1000 : 1 
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10.1.4 Output 

Output signal Current output 

Galvanically isolated 
Full scale value adjustable 
Temperature coefficient: typ. 2 µA/ °C, resolution: 1.5 µA 
Active: 4...20 mA, RL < 700 Q (for HART: RL >_ 250 S2) 

Pulse /status output: 

Galvanically isolated 
Open collector 
30VDC /250mA 
Passive 
Can be configured as: 

- Pulse output: Pulse value and pulse polarity can be selected, max. pulse width adjustable 
(5...2000 ms), pulse frequency max. 100 Hz 

- Status output: for example, can be configured for error messages, empty pipe detection, flow 
recognition, limit value 

Signal on alarm Current output, pulse output - Failsafe mode can be selected -p Page 104 

Status output -* "Not conductive" in the event of fault or power supply failure 

Load See "output signal" 

Low flow cut off Low flow cut off -* Switch -on point can be selected as required 

Galvanic isolation All circuits for inputs, outputs and power supply are galvanically isolated from each other. 

10.1.5 Power supply 

Electrical connections See Page 33 ff. 

Supply voltage 
(power supply) 

85...250 V AC, 45...65 Hz 

20...28 V AC, 45...65 Hz, 
11...40 V DC 

Cable entry Power supply and signal cables (inputs /outputs): 
Cable entry M20 x 1.5 (8...12 mm) 
Thread for cable entries 1/2" NPT, G 1/2" 

Connecting cable for remote version: 
Cable entry M20 x 1.5 (8...12 mm) 
Thread for cable entries 1/2" NPT, G 1/2" 

Cable specifications See Page 37 ff. 

Power consumption 85...250 V AC: <12 VA (incl. sensor) 
20...28 V AC: <8 VA (incl. sensor) 
11...40 V DC: <6 W (incl. sensor) 

Switch -on current: 
At24VDC- Max. 3.3A( <5ms) 
At 28 V AC -> Max. 5.5 A (< 5 ms) 
At 250 V AC -* Max. 16 A (< 5 ms) 

Power supply failure 

Potential equalisation 

Lasting min. 1/z cycle frequency: EEPROM saves measuring system data 

See Page 40 ff. 
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10.1.6 Performance characteristics 

Reference operating 
conditions 

As per DIN EN 29104 and VDI/VDE 2641: 
Fluid temperature: +28 C ± 2 K 

Ambient temperature: +22 C ± 2 K 

Warm -up period: 30 minutes 

Installation: 
Inlet run >10 x DN 

Outlet run > 5 x DN 
Sensor and transmitter grounded. 
The sensor is centered in the pipe. 

Maximum measured error Pulse output: ± 0.5% o.r. ± 2 mm /s (o.r. = of reading) 
Current output: also typically ± 51.1A 

Fluctuations in the supply voltage do not have any effect within the specified range. 

[ %] 
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Fig. 43: Max. measured error in % of reading 

A000J200 

Repeatability Max. ± 0.2% o.r. ± 2 mm /s (o.r. = of reading) 

10.1.7 Operating conditions: Installation 

Installation instructions Any orientation (vertical, horizontal) 
Restrictions and additional installation instructions -* Page 12 ff. 

Inlet and outlet run If possible, install the sensor well clear of assemblies such as valves, T- pieces, elbows, etc. Note the 
following inlet and outlet runs to comply with measuring accuracy specifications Page 15, 
Fig. 12): 

Inlet run: >_ 5 x DN 
Outlet run: >_ 2 x DN 

Length of connecting cable The permitted length of connecting cable Lm is determined by the fluid conductivity 
(-4 Page 19, Fig. 16). A minimum conductivity of 50 µS /cm is needed for all fluids. 
When the empty pipe detection function is switched on (EPD - Page 58), the maximum 
connecting cable length is 10 m. 
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10.1.8 Operating conditions: Environment 

Ambient temperature range 

6 

Transmitter: -20... +60 °C 

Sensor: 
- For carbon steel flange material (Promag W, P): -10... +60 °C 

- For stainless steel flange material (Promag H): -20... +60 °C 

Caution! 
The permitted temperature range of the measuring tube lining may not be undershot or overshot 
(-9 "Medium temperature range "). 

Please note the following points: 
Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions. 
The transmitter must be mounted separate from the sensor if both the ambient and fluid 

temperatures are high (-p "Medium temperature range "). 

Storage temperature The storage temperature corresponds to the ambient temperature range of the transmitter and 
sensor (-' "Ambient temperature range "). 

Degree of protection Standard: IP 67 (NEMA 4X) for transmitter and sensor 
Optional: IP 68 (NEMA 6P) for Promag W and P sensor in remote version 

Shock and vibration resistance Acceleration up to 2 g following IEC 600 68 -2 -6 

CIP cleaning Promag W - Not possible 
Promag P -* Possible (observe max. temperature) 
Promag H Possible (observe max. temperature) 

SIP cleaning Promag W, P- Not possible 

Promag H -4 Possible (observe max. temperature) 

Electromagnetic compatibility To: 

(EMC) EN 61326 
Emission: to limit value for industry EN 55011 
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10.1.9 Operating conditions: Process 

Medium temperature range The permitted temperature depends on the measuring tube lining 

Promag W 
0... +80 °C for hard rubber (DN 65...2000) 
20... +50 °C for polyurethane (DN 25...1000) 

Promag P 
-40... +130 °C for PTFE (DN 25...600), restrictions - See following diagrams 

-40 -20 0 20 40 60 80 100 120 140 160 180 TE [°C1 

Fig. 44: Compact version, Promag P (TA = ambient temperature, TF =fluid temperature) 
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Fig. 45: Remote version, Promag P (TA = ambient temperature, TF = fluid temperature) 

Promag H 

Sensor: 
DN 2...25: -20... +150 °C 

DN 40...100: -20... +150 °C 

Seals: 
EPDM: -20... +130 °C 
Viton: -20... +150 °C 
Kalrez: -20... +150 °C 

Fluid conductivity Minimum conductivity: >_ 50 pS /cm 

76 

Note! 
In the remote version, the permitted length of connecting cable Lm. is determined by the fluid 

conductivity - Page 19. 
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Medium pressure range Promag W 
EN 1092 -1 (DIN 2501) 
- PN 6 (DN 1200...2000) 
- PN 10 (DN 200...2000) 
- PN 16 (DN 65...2000) 
- PN 25 (DN 200...1000) 
- PN 40 (DN 25...150) 
ANSI B 16.5 
- Class 150 (1"...24") 
- Class 300 (1"...6") 
AWWA 
- Class D (28 "...78 ") 

JIS B2238 
- 10 K (DN 50...300) 
- 20 K (DN 25...300) 
AS 2129 
- Table E (DN 80, 100, 150...400, 500, 600) 
AS 4087 
- Cl. 14 (DN 80, 100, 150...400, 500, 600) 

Promag P 
EN 1092 -1 (DIN 2501) 
- PN 10 (DN 200...600) 
- PN 16 (DN 65...600) 
- PN 25 (DN 200...600) 
- PN 40 (DN 25...150) 
ANSI B 16.5 
- Class 150 (1"...24") 

- Class 300 (1"...6") 
JIS B2238 
- 10 K (DN 50...300) 
- 20 K (DN 25...300) 
AS 2129 
- Table E (DN 25, 50) 
AS 4087 
- Cl. 14 (DN 50) 

Promag H 
The permitted nominal pressure depends on the process connection and the seal: 

40 bar -+ Flange, weld socket (with O -ring seal) 
16 bar - All other process connections 
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Technical data Proline Promag 10 

Pressure tightness Prom ,ii i4 h ag 
iñv óhdiameter 

Y'w i.Ct 
Measuring tube 
lining . .0 ...,. 

é .r ' 

Pressure tlghtnèss, measuring,tube liniag 
values for abs préssure+[mbar.] at varióus 

. axa.nr.ce.a.__. aia,s 

"- : . . . - ._ 

, , 

[mm] [inch] 25 °C 50 °C 80 °C 100 °C 130 °C 150 °C 180 °C 

25...1000 1...40" Polyurethane 0 0 - - - - - 

65...2000 3...78" Hard rubber 0 0 0 - - - - 

, . 

,Pmmag P ' -r 
X 105604x.r 
ñómiñaLdiameter ' 

ea'A:rre zaçc;!;,. 
tivÌeasutiñg.tube 
lining e 

s'F:F: ,_, 
e 

.._ 

Pressure tlgbtnëss 1!measúring tube".lining - . ,. , r 

ft values foraabs. ,pressure [mta_] atniqus flui d temperatures.ti, 

[mm] [inch] 25 °C 80 °C 100 °C 130 °C 

25 1" PTFE 0 0 0 100 

32 - PTFE 0 0 0 100 

40 1 1/2"' PTFE 0 0 0 100 

50 2" PTFE 0 0 0 100 

65 - PTFE 0 * 40 130 

80 3" PTFE 0 * 40 130 

100 4" PTFE 0 * 135 170 

125 - PTFE 135 * 240 385 

150 6" PTFE 135 * 240 385 

200 8" PTFE 200 * 290 410 

250 10" PTFE 330 * 400 530 

300 12" PTFE 400 * 500 630 

350 14" PTFE 470 * 600 730 

400 16" PTFE 540 * 670 800 

450 18" PTFE Partial vacuum is impermissible 

500 20" PTFE 

600 24" PTFE 

* No value can be specified. 

Promag H 
rÑ vw th 

1 4' nominal diameter 
!Measuring tubé ` [Pressu"re'dghtness, 

I3mv lues 

25 °C 

measuring 
fit. + 

fo rfabs3pressure 

80 °C 

tube 1,,I., iwq. 
[mtíar[ 

100 °C 

lining 
44,4 

at various 

130 °C 

`r 
v 

fluid, temperatures 

150 °C 

G 

180 °C [mm] [inch] 

2...100 1/12...4" PFA 0 0 0 0 0 0 

Limiting flow See Page 17. 

Pressure loss No pressure loss if the sensor is installed in a pipe with the same nominal diameter. 
Pressure losses for configurations incorporating adapters according to DIN EN 545, 
see "Adapters" -+ Page 16. 

10.1.10 Mechanical construction 

Design, dimensions The dimensions and lengths of the sensor and transmitter can be found in the "Technical 
Information" document for the device in question. This can be downloaded as a PDF file from 

www.endress.com. A list of the "Technical Information" documents available is provided in Section 

"Documentation" on Page 83. 
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Proline Promag 10 Technical data 

Weight Promag W weight 

. .. 

data in ( 
Compact version 

01(DiM/ 

. 
4.. 

1faI 

Remote version 

Sensor 

' 
Ghrsittln 

" 
a 

r 

511)2>' . 

Mittel' N , 

25 1" 

-',:,. 

o. 

5.7 ' 5.7 - 5.7 

,°v 

oz. 

' 

5.3 5.3 

. 

o- ' 

,r1. - 
' 

V 

, 

5.3 3.1 

32 1 1/4" 6.4 :°` 5.7 {. - 6.0 5.3 - 3.1 

40 1 1/2" 7.8 6.7 7.8 7.4 6.3 7.4 3.1 

50 2" 9.0 7.7 9.0 8.6 
. 

'. 

¿ 

' 

. 

i 
'---- 

7.3 8.6 3.1 

65 2 1/2" 10.4 9.5 - ; 

0. 

. 

10.0 9.1 - 3.1 

80 3" 

á 

= 

12.4 ' 10.9 12.4 12.0 10.5 12.0 3.1 

100 4" 14.4 
ó 

13.1 14.4 14.0 12.7 14.0 3.1 

125 5" 19.9 . 19.4 o . - v, 19.5 19.0 - 3.1 

150 6" 23.9 - 22.9 -; 23.9 23.5 22.5 23.5 3.1 

200 8" '`. 

" 

z 
.. 

; _ 

43.4 40.3 o 43,4 

; 

.: - 

43 39.9 43 3.1 

250 10" 63.4 67.8 73.4 63 

, - 
67.4 73 3.1 

300 12" 68.4 70.7 ' .. 108.4 68 70.3 108 3.1 

350 14 113.4 ; e. 172.4 ° 

z,' 
o.. 

> 

:" 

ì 

, 

- 

113 

.; 

173 3.1 

400 16" 133.4 203.4 133 203 3.1 

450 18" 173.4 253.4 173 253 3.1 

500 20" 173.4 ' ` a 283.4 173 283 3.1 

600 24 233.4 403.4 233 403 3.1 

700 28" 353,4 . ' 398.4 353 

;a 
-_ 

, 

398 3.1 

- 30 - 458.4 - 458 3.1 

800 32" 433,4 _ . 548.4 433 548 3.1 

900 36" 573.4 798.4 573 798 3.1 

1000 40" 698.4 898.4 698 898 3.1 

- 42" 

.o 

w 
: ' 

`_ 

- 1098.4 

; 

. 

,,:, 

kE 

- 

` 

' 

- 1098 3.1 

1200 48" 848.4 0 1398.4 848 1398 3.1 

- 54" - 2198.4 - 2198 3.1 

1400 - 1298.4 - 1298 - 3.1 

- 60" - 2698.4 - 2698 3.1 

1600 - 1698.4 - 1698 - 3.1 

- 66" - 3698.4 - 3698 3.1 

1800 72" 2198.4 4098.4 2198 4098 3.1 

- 78' - 4598.4 - 4598 3.1 

2000 - 2798.4 2798 ' - 3.1 

Promag transmitter (compact version): 1.8 kg 

(Weight data valid for standard pressure ratings and without packaging material) 
*For flanges to AS, only DN 80, 100, 150,.,400, 500 and 600 are available) 
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Technical data Proline Promag 10 

Promag P weight 

Diameter 

(mml (inch) 

data in kg 

Compact version 

EN (DIN)/ 
AS* 

JIS ANSI/ 
AWWA 

Remote version 

Sensor 

EN (DIN)/ 
AS* 

(without cable) 

JIS ANSI/ 
AWWA 

Trans- 
miter 

25 1" 

v° 

c.. 

5.7 5.7 

r 

r :< .: 

5.7 

v° 

w 

5.3 

,, 
- 

5.3 

.o 

-E. -° 

5.3 3.1 

32 11/4" 6.4 5.7 - 6.0 5.3 - 3.1 

40 1 1/2" 7.8 6.7 7.8 7.4 6.3 7.4 3.1 

50 2" 9.0 7.7 9.0 8.6 7.3 8.6 3.1 

65 21/2" 

z 
a. 

--. ' 

10.4 9.5 - 

z. 

° 
, 

10.0 9.1 - 3.1 

80 3" 12.4 10.9 12.4 12.0 10.5 12.0 3.1 

100 4" 14.4 13.1 14.4 14.0 12.7 14.0 3.1 

125 5" 19.9 19.4 - 19.5 19.0 - 3.1 

150 6" 23.9 22.9 23.9 23.5 22.5 23.5 3.1 

200 8" 

ó 
w 

43.4 40.3 43.4 

ó 
a 

43 39.9 43 3.1 

250 10" 63.4 67.8 73.4 63 67.4 73 3.1 

300 12" 68.4 70.7 108.4 68 70.3 108 3.1 

350 14" 113.4 172.4 113 173 3.1 

400 16" 133.4 203.4 133 203 3.1 

450 18" 173.4 253.4 173 253 3.1 

500 20" 173.4 283.4 173 283 3.1 

600 24" 233.4 403.4 233 403 3.1 

Promag transmitter (compact version): 1.8 kg (weight data apply to standard pressure ratings and without packaging 

material) 
*For flanges to AS, only DN 25 and 50 are available. 

Promag .H weight 

Diameter 

(mm) 

data in 

[inch] 

kg 

Compact version 

DIN 

Remote version (without cable) 

Sensor Transmitter 

2 1/12" 3.6 2.5 3.1 

4 5/32" 3.6 2.5 3.1 

8 5/16" 3.6 2.5 3.1 

15 1/2" 3.7 2.6 3.1 

25 1" 3.9 2.8 3.1 

40 1 1/2" 4.9 4.5 3.1 

50 2" 7.4 7.0 3.1 

65 2 1/2" 7.9 7.5 3.1 

80 3" 17.4 17.0 3.1 

100 4" 16.9 16.5 3.1 

Promag transmitter (compact version): 1.8 

(Weight data valid for standard pressure ratings and without packaging material) 
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Proline Promag 10 Technical data 

Material Promag W and P 

Transmitter housing: powder- coated die -cast aluminium 

Sensor housing 
DN 25...300: powder- coated die -cast aluminium 
DN 350...2000: coated steel (Amerlock 400) 

Measuring tube 
DN < 350: stainless steel 1.4301 or 1.4306/304L 
Flange material with Al /Zn protective coating 
DN > 300: stainless steel 1.4301 or 1.4306/304 
Flange material with Amerlock 400 coating) 

Flanges 
EN 1092 -1 (DIN2501): RSt37 -2 (S235JRG2) / C22 / FE 410W B 

(DN < 350: with Al /Zn protective coating; DN > 300 with Amerlock 400 coating) 
ANSI: A105 
(DN < 350: with Al /Zn protective coating; DN > 300 with Amerlock 400 coating) 
AWWA (only Promag W): 1.0425 
JIS: RSt37 -2 (S235JRG2) / HII / 1.0425 
(DN < 350: with Al /Zn protective coating; DN > 300 with Amerlock 400 coating) 
AS 2129 

(DN 25, 150, 200, 250, 300, 600) A105 or RSt37 -2 (S235JRG2) 
(DN 50, 80, 100, 350, 400, 500) A105 or St44 -2 (S275JR) 

AS 4087: A105 or St44 -2 (S275JR) 

Ground disks: 1.4435/316L or Alloy C -22 

Electrodes: 1.4435/316L, Alloy C -22 

Seals: seals to DIN EN 1514 -1 

Promag H 

Transmitter housing: powder- coated die -cast aluminium 

Sensor housing: 1.4301/304 

Wall mounting kit: 1.4301 (AISI 304) 

Measuring pipe: 1.4301 (AISI 304) or 1.4306/304L 

Flanges: connections generally made of 1.4404/316L 

Grounding rings: 1.4435/316L (optional: Alloy C -22) 

Electrodes: 1.4435 (AISI 316L) (optional: Alloy C -22) 

Seals 
DN 2...25: O -ring (EPDM, Viton, Kalrez), moulded seal (EPDM, Viton, silicone) 
DN 40...100: moulded seal (EPDM, Viton, silicone) 

Material load diagram Material load diagrams (pressure -temperature diagrams) for the process connections can be found 
in the "Technical Information" of the device in question. 
List of documentation - Page 83. 

Fitted electrodes Measuring electrodes, reference electrodes and empty pipe detection electrodes available as 

standard with: 
Carbon steel 1.4435 (AISI 316L) 
Alloy C -22 

Promag H: 

DN 2...4 -- Without empty pipe detection electrode. 
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Technical data Proline Promag 10 

Process connection Promag W and P 

Flange connections: 
EN 1092 -1 (DIN 2501), DN 65 PN 16 and DN 600 PN 16 exclusively to EN 1092 -1 

ANSI 

AWWA (only Promag W) 

JIS 

AS 

Promag H 

With O -ring: 
Flange EN (DIN), ANSI, JIS 

External thread 

With gasket seals: 
Weld sockets DIN 11850, ODT /SMS 
TriClamp L14 AM7 
Threaded joint DIN 11851, DIN 11864 -1, SMS 1145 
Flange DIN 11864 -2 

Surface roughness Measuring tube lining -* PFA: <_ 0.4 µm 
Electrodes - 1.4435, Alloy C -22: 0.3...0.5 µm 
Promag H process connection: <_ 0.8 µm 

All data refer to parts in contact with medium. 

10.1.11 Human interface 

Display elements Liquid crystal display: unilluminated, two-line, 16 characters per line 
Display (operating mode) preconfigured: volume flow and totalizer status 
1 totalizer 

Operating elements Local operation via three keys (O, D, ©) 

Remote operation Operation via HART protocol and Fieldtool 
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Proline Promag 10 Technical data 

10.1.12 Certificates and approvals 

Ex approvals Information about currently available Ex versions (ATEX, FM, CSA, etc.) can be supplied by your 
Endress +Hauser Sales Centre on request. All explosion protection data are given in a separate 
documentation which is available upon request. 

Sanitary compatibility Promag W and P 
No appropriate approvals or certificates 

Promag H 
3A approval and EHEDG -tested 
Seals: conform to FDA (apart from Kalrez seals) 

Pressure measuring device Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to 

approval Article 3 (3) of the EC Directive 97/23/EC (Pressure Equipment Directive) and have been designed 
and manufactured according to good engineering practice. Where necessary (depending on the 
medium and process pressure), there are additional optional approvals to Category II /III for larger 
nominal diameters. 

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives. 
Endress +Hauser confirms successful testing of the device by affixing to it the CE mark. 

C -Tick mark The measuring system is in conformity with the EMC requirements of the Australian 
Communications Authority (ACA). 

Other standards and 
guidelines 

EN 60529: 
Degrees of protection by housing (IP code). 

EN 61010 
Protection Measures for Electrical Equipment for Measurement, Control, Regulation and 
Laboratory Procedures. 

EN 61326/A1 (IEC 1326) 
"Emission in accordance with requirements for Class A ". 

Electromagnetic compatibility (EMC requirements) 

ANSI /ISA- S82.01 
Safety Standard for Electrical and Electronic Test, Measuring, Controlling and 
related Equipment - General Requirements. Pollution degree 2, Installation Category II. 

CAN /CSA -C22.2 (No. 1010.1 -92) 
Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. 
Pollution degree 2, Installation Category I. 

10.1.13 Ordering information 

Your Endress +Hauser service organisation can provide detailed ordering information and 
information on the order codes on request. 

10.1.14 Accessories 
Various accessories, which can be ordered separately from Endress +Hauser, are available for the 
transmitter and the sensor -p Page 60. Your Endress +Hauser service organisation can provide 

detailed information on the order codes in question. 

10.1.15 Documentation 

System Information Promag 10 (SI 042D /06 /en) 
Technical Information Promag 10 W (TI 093D /06 /en) 
Technical Information Promag 10 P (TI 094D /06 /en) 
Technical Information Promag 10 H (TI 095D /06 /en) 
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Technical data Proline Promag 10 

10.2 Measuring tube specifications 
Information on the measuring tube specifications can be found in the following documents: 

Technical Information Promag 10 W (TI 093D /06 /en) 
Technical Information Promag 10 P (TI 094D /06 /en) 
Technical Information Promag 10 H (TI 095D /06 /en) 

You can also download these documents as PDF files from Endress +Hauser's Internet site 
www.endress.com 

10.3 Dimensions 
Information on the dimensions can be found in the following documents: 

Technical Information Promag 10 W (TI 093D /06 /en) 
Technical Information Promag 10 P (TI 094D /06 /en) 
Technical Information Promag 10 H (TI 095D /06 /en) 

You can also download these documents as PDF files from Endress +Hauser's Internet site 
www.endress.com 
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Proline Promag 10 Appendix 

11 Appendix 

11.1 Illustration of the function matrix 
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Appendix Proline Promag 10 

11.2 Group SYSTEM UNITS 

.' " " Functional ,des ri1itión SYSTEM UNITS ; 

Use this function group to select the unit required and displayed for the measured variable. 

UNIT VOLUME FLOW Use this function to select the unit required and displayed for the volume flow. 

The unit you select here is also valid for: 

Volume flow display 

Current output 
Switch points (limit value for volume flow, flow direction) 
Low flow cut off 

Options: 
Metric: 
Cubic centimetre -* cm3 /s; cm3 /min; cm3 /h; cm3 /day 
Cubic decimetre -* dm3 /s; dm3 /min; dm3 /h; dm3 /day 
Cubic metre -> m3 /s; m3 /min; m3 /h; m3 /day 
Millilitre -> ml /s; ml /min; mi /h; ml /day 
Litre -* l /s; 1 /min; 1 /h; 1/day 
Hectolitre - hl/s; hl/min; hl/h; hi/day 
Megalitre. Ml/s; MI /min; Ml /h; MI /day 

US: 

Cubic centimeter - cc /s; cc /min; cc /h; cc /day 
Acre foot -4 af/s; af/min; of /h; af/day 
Cubic foot -> ft3 /s; ft3 /min; ft3 /h; ft3 /day 
Fluid ounce -> oz f /s; oz f /min; oz f /h; oz f /day 
Gallon - gal/s; gal/min; gal/h; gal/day 
Million gallons -* Mgal /s; Mgal /min; Mgal /h; Mgal /day 
Barrel (normal fluids: 31.5 gal /bbl) -a bbl /s; bbl /min; bbl /h; bbl/day 
Barrel (beer: 31.0 gal/bbl) - bbl /s; bbl /min; bbl /h; bbl /day 
Barrel (petrochemicals: 42.0 gal /bbl) - bbl /s; bbl /min; bbl /h; bbl /day 
Barrel (filling tanks: 55.0 gal /bbl) -> bbl /s; bbl /min; bbl /h; bbl /day 

Imperial: 
Gallon -> gal /s; gal /min; gal/h; gal /day 
Mega gallon - Mgal /s; Mgal /min; Mgal /h; Mgal /day 
Barrel (beer: 36.0 gal /bbl) - bbl /s; bbl /min; bbl /h; bbl /day 
Barrel (petrochemicals: 34.97 gal /bbl) bbl /s; bbl /min; bbl /h; bbl /day 

Factory setting: 
Depends on nominal diameter and country 
(dm3 /min...m3 /h or US-gal /min), 
corresponding to the full scale value unit factory setting - Page 108 ff. 

UNIT VOLUME Use this function to select the unit required and displayed for the volume. 

The unit you select here is also valid for: 

Totalizer status display 
Totalizer unit 
Pulse value (e.g. m3 /p) 

Options: 
Metric cm3; dm3; m3; ml;1; hl; Ml 

US cc; af; ft3; oz f; gal; Mgal; bbl (normal fluids); bbl (beer); bbl (petrochemicals); 
bbl (filling tanks) 
Imperial -3 gal; Mgal; bbl (beer); bbl (petrochemicals) 

Factory setting: 
Depends on nominal diameter and country (dm3...m3 or US-gal 
corresponding to the totalizer unit factory setting. -* Page 108 ff. 
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Proline Promag 10 Appendix 

Endress+Hauser 

11.3 Group OPERATION 

Function description OPERATION 

LANGUAGE Use this function to select the language for all texts, parameters and messages shown on 
the local display. 

Options: 
ENGLISH 

DEUTSCH 

FRANCAIS 

ESPANOL 

ITALIANO 

Factory setting: 
Depends on country, see factory setting - Page 108 ff. 

Note! 

If you press the I 
. -I keys simultaneously at startup, the language defaults to "ENGLISH ". 

ACCESS CODE All data of the measuring system are protected against inadvertent change. 
Programming is disabled and the settings cannot be changed until a code is entered in this 
function. If you press the % keys in any function, the measuring system automatically goes 

to this function and the prompt to enter the code appears on the display (when 
programming is disabled). 

You can activate programming by entering your private code (factory setting = 10, 
see also the subsequent DEFINE PRIVATE CODE function) 

User input: 
Max. 4 -digit number: 0...9999 

%, Note! 

The programming levels are disabled if you do not press a key within 60 seconds 
following automatic return to the HOME position. 
You can also disable programming in this function by entering any number (other than 
the defined private code). 
The Endress +Hauser service organisation can be of assistance if you mislay your 

personal code. 

DEFINE PRIVATE 
CODE 

Use this function to enter a personal code to enable programming. 

User input: 
0...9999 (max. 4 -digit number) 

Factory setting: 
10 

Note! 

This function only appears if the private code was entered in the ACCESS CODE 

function. 
Programming is always enabled with the code "0 ". 

Programming has to be enabled before this code can be changed. 
When programming is disabled this function is not available, thus preventing others 
from accessing your personal code. 
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Appendix Proline Promag 10 

11.4 Group USER INTERFACE 

Functional description USER _INTERFACE 

FORMAT 

s 

Use this function to define the maximum number of places after the decimal point 

displayed for the reading in the main line. 

Options: 
XXXXX. 

XXXX.X 

XXX.XX 

XX.XXX 

X.XXXX 

Factory setting: 
X.XXXX 

Note! 
Note that this setting only affects the reading as it appears on the display, it has no 

influence on the accuracy of the system's calculations. 

The places after the decimal point as computed by the measuring device cannot always 

be displayed, depending on this setting and the engineering unit. In such instances an 

arrow appears on the display between the measuring value and the engineering unit 

(e.g. 1.2 - I /h), indicating that the measuring system is computing with more decimal 

places than can be shown on the display. 

CONTRAST LCD Use this function to optimise display contrast to suit local operating conditions. 

User input: 
10...100% 

Factory setting: 
50% 

TEST DISPLAY Use this function to test the operability of the local display and its pixels. 

Options: 
OFF 
ON 

Factory setting: 
OFF 

Test sequence: 

1. Start the test by selecting ON. 

2. All pixels of the main line and additional line are darkened for minimum 

0.75 seconds. 

3. The main line and additional line show an "8" in each field for minimum 

0.75 seconds. 

4. The main line and additional line show a "0" in each field for minimum 0.75 seconds. 

5. The main line and additional line show nothing (blank display) for minimum 

0.75 seconds. 

When the test completes the local display returns to its initial state and the setting changes 

to "OFF ". 
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Proline Promag 10 Appendix 

11.5 Group TOTALIZER 

"Functional description TOTALIZER 

SUM The total for the totalizer's measured variable aggregated since measuring commenced 
appears on the display. 

This value can be positive or negative, depending on: 

Flow direction 
and /or 
Setting in the MEASURING MODE function -> Page 100 

Display: 
Max. 6 -digit floating -point number, incl. sign and unit (e.g. 15467.4 m3) 

Note! 
The totalizer's response to faults is defined in the central "FAILSAFE MODE" function 
-4 Page 104. 

The unit of the totalizer is defined in the UNIT VOLUME function --> Page 86. 

OVERFLOW The total for the totalizer's overflow aggregated since measuring commenced appears on 
the display. 
Total flow quantity is represented by a floating -point number consisting of max. 6 digits. 
You can use this function to view higher numerical values (>9,999,999) as overflows. The 
effective quantity is thus the total of the OVERFLOW function plus the value displayed in 

the SUM function. 

Example: 
Reading for 2 overflows: 2 E7 dm3 (= 20,000,000 dm3) 

The value displayed in the function "SUM" = 196,845 dm3 

Effective total quantity = 20,196,845 dm3 

Display: 
Integer with exponent, including sign and unit, e.g. 2 E7 dm3 

RESET TOTALIZER Use this function to reset the sum and the overflow of the totalizer to "zero" (= RESET). 

Options: 
NO 

YES 

Factory setting: 
NO 
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11.6 Group CURRENT OUTPUT 

Functional description CURRENT OUTWIT 

Note! 
The functions of the CURRENT OUTPUT group are only available if the "0" value was entered in the BUS ADDRESS 

function -) Page 97. 

CURRENT RANGE Use this function to specify the current range. You can configure the current output either 

in accordance with the NAMUR recommendation (max. 20.5 mA) or for a maximum 

drive of 25 mA. 

Options: 
OFF 
4 -20 mA (25 mA) 

4 -20 mA (25 mA) HART 

4 -20 mA NAMUR 

4 -20 mA HART NAMUR 

4 -20 mA US 

4 -20 mA HART US 

Factory setting: 
4 -20 mA (25 mA) HART NAMUR 

Current range, work range and signal on alarm level 

I [mA] 

20 

10 

0 

® Q 

A O O O 

OFF 4 mA - - 

4 -20 mA (25 mA) 4 - 24 mA 2 25 

4 -20 mA (25 mA) HART 4 - 24 mA 2 25 

4 -20 mA NAMUR 3,8 - 20,5 mA 3,5 22,6 

4 -20 mA HART NAMUR 3,8 - 20,5 mA 3,5 22,6 

4 -20 mA US 3,9 - 20,8 mA 3,75 22,6 

4 -20 mA HART US 3,9 - 20,8 mA 3,75 22,6 

fO6-lOUxxxx -05- xx- tx -xk- 3.ep 

A = Work range 
OO = Work range 
® = Lower signal on alarm level 

OO = Upper signal on alarm level 

® = Scaled full scale value 

Q = Row 

Note! 
If the measured value is outside the measuring range (defined in the VALUE 20 mA 

function -) Page 91), a notice message is generated. 
The current output's response to faults is defined in the central FAILSAFE MODE 

function -) Page 104. 
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Functional description CURRENT OUITRU/T 

VALUE 20 mA Use this function to assign the 20 mA current a full scale value. Positive and negative 
values are permitted. The required measuring range is defined by defining the VALUE 

20mA. 

In the SYMMETRY measuring mode Page 100, the value assigned applies to both flow 
directions; in the STANDARD measuring mode it applies only to the flow direction 
selected. 

User input: 
5 -digit floating -point number, with sign 

Factory setting: 
Depends on nominal diameter and country, [value] / / [dm3...m3 or US- gal...US -Mgalj 

Corresponds to the factory setting for the full scale value -, Page 108 ff.. 

Note! 
The appropriate unit is taken from the SYSTEM UNITS group -4 Page 86. 
The value for 4 mA always corresponds to the zero flow (0 [unit]). 

This value is fixed and cannot be edited. 

TIME CONSTANT Use this function to enter a time constant defining how the current output signal reacts to 

severely fluctuating measured variables, either very quickly (enter a low time constant) or 
with damping (enter a high time constant). 

User input: 
Fixed -point number 0.01...100.00 s 

Factory setting: 
1.00 s 

Endress+Hauser 91 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 493 of 667



Appendix Proline Promag 10 

11.7 Group PULSE /STATUS OUTPUT 

Functional description PUISE /STATUS OUTPUT 

OPERATING MODE Configuration of the output as a pulse or status output. The functions available in this 

function group vary, depending on which option you select here. 

Options: 
OFF 
PULSE 

STATUS 

Factory setting: 
PULSE 

PULSE VALUE Ckb, Note! 
This function is not available unless the PULSE setting was selected in the OPERATING 
MODE function. 

Use this function to define the flow at which a pulse is triggered. These pulses can be 
totalled by an external totalizer, and the total flow quantity since measuring started can be 
registered in this way. 
In the SYMMETRY measuring mode - Page 100, the value assigned applies to both flow 

directions; in the STANDARD measuring mode it applies only to the positive flow direction. 

User input: 
5 -digit floating -point number, [unit] 

Factory setting: 
Depends on nominal diameter and country, [value] [dm3...m3 or US -gal] / pulse; 

Corresponds to the factory setting for the pulse value - Page 108 ff.. 

Note! 
The appropriate unit is taken from the SYSTEM UNITS group. 

PULSE WIDTH CkL Note! 
This function is not available unless the PULSE setting was selected in the OPERATING 
MODE function. 

Use this function to enter the maximum pulse width of the output pulses. 

User input: 
5...2000 ms 

Factory setting: 
100ms 

Pulse output is always with the pulse width (B) entered in this function. The pauses (P) 

between the individual pulses are automatically configured. However, they must at least 
correspond to the pulse width (B = P). 

B< P 
I- B =P fl [1 [1 fl fl fl f 1 1 . . 

P P 
A0001233 

P= Intervals between the individual pulses 
B = Pulse width entered (the illustration applies to positive pulses) 

6 Caution! 
Buffering (pulse memory) takes place if the number of pulses is too large to output the 
pulses with the selected pulse width (see PULSE VALUE function on Page 92). The system 

error message RANGE PULSE is displayed if more pulses are in the pulse memory than can 
be output in 4 seconds. 

CkL Note! 
When entering the pulse width, select a value that can still be processed by an external 
totalizer (e.g. mechanical totalizer, PLC, etc.). 
The pulse output's response to faults is defined in the central FAILSAFE MODE function 
-4 Page 104. 
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Functional description PUISE /STATUS OUJT$UT 

OUTPUT SIGNAL Ckb, Note! 

This function is not available unless the PULSE setting was selected in the OPERATING 
MODE function. 

Use this function to configure the output in such a way that it matches an external 
counter, for example. Depending on the application, you can select the direction of the 
pulses here. 

Options: 
PASSIVE - POSITIVE 

PASSIVE - NEGATIVE 

Factory setting: 
PASSIVE - NEGATIVE 

ASSIGN STATUS 
OUTPUT 

Note! 
This function is not available unless the STATUS setting was selected in the OPERATING 
MODE function. 

Configuration of the status output. 

Options: 
ON (operation) 
FAULT MESSAGE 

NOTICE MESSAGE 

FAULT MESSAGE or NOTICE MESSAGE 

EPD (empty pipe detection, only if active) 
FLOW DIRECTION 
VOLUME FLOW LIMIT VALUE 

Factory setting: 
FAULT MESSAGE 

Note! 
The behaviour of the status output is a normally closed behaviour, in other words the 
output is closed (transistor conductive) when normal, error -free measuring is in 

progress. 
It is very important to read and comply with the information on the switching 
characteristics of the status output -* Page 95. 

SWITCH -ON POINT Note! 

This function is not available unless LIMIT VALUE or FLOW DIRECTION was selected in 

the ASSIGN STATUS OUTPUT function. 

Use this function to assign a value to the switch -on point (status output pulls up). 
The value can be equal to, greater than or less than the switch -off point. 
Positive and negative values are permitted. 

User input: 
5 -digit floating -point number, [unit] 

Factory setting: 
0 [unit] 

Ckb, Note! 

The appropriate unit is taken from the SYSTEM UNITS group. 

Only the switch -on point is available for flow direction output (no switch -off point). If 

you enter a value not equal to the zero flow (e.g. 5), the difference between the zero 
flow and the value entered corresponds to half the switchover hysteresis. 
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T Functional description PULSE/STATUS OUTPUT 

SWITCH -OFF POINT Ck, Note! 
This function is not available unless LIMIT VALUE was selected in the ASSIGN STATUS 

OUTPUT function. 

Use this function to assign a value to the switch -off point (status output drops off). 

The value can be equal to, greater than or less than the switch -on point. 
Positive and negative values are permitted. 

User input: 
5-digit floating-point number, [unit] 

Factory setting: 
0 [unit] 

Ck Note! 
The appropriate unit is taken from the SYSTEM UNITS group. 
If SYMMETRY is selected in the MEASURING MODE function and values with 
different signs are entered for the switch -on and switch -off points, the notice message 
"INPUT RANGE EXCEEDED" appears. 

11.7.1 Information on the response of the status output 

General 

If you have configured the status output for "LIMIT VALUE" or "FLOW DIRECTION ", you can 
configure the requisite switch points in the SWITCH -ON POINT and SWITCH -OFF POINT 
functions. When the measured variable in question reaches these predefined values, the status 
output switches as shown in the illustrations below. 

Status output configured for flow direction 

Switch -off point/switch -on point 

0 

b 

a = Status output conductive 
b = Status output not conductive 

+1 a 

A0001230 

The value you entered in the function SWITCH -ON POINT defines the switch point for the positive 

and negative directions of flow. If, for example, the switch point entered is = 1 m3 /h, the status 
output switches off at -1 m3 /h (not conductive) and switches on again at +1 m3 /h (conductive). 
Set the switch point to 0 if your process calls for direct switchover (no switching hysteresis). If low 
flow cut off is used, it is advisable to set hysteresis to a value greater than or equal to the low flow 

cut off rate. 
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Status output configured for limit value 

The status output switches as soon as the measured variable undershoots or overshoots a defined 
switch point. 

Application: monitoring flow or process -related boundary conditions. 

A0001235 

A = Maximum safety: 
-3 O SWITCH -OFF POINT > Oz SWITCH -ON POINT 
B = Minimum safety: 
-3 O SWITCH -OFF POINT Oz SWITCH -ON POINT 
C = Minimum safety: 

-O SWITCH -OFF POINT = O SWITCH -ON POINT (this configuration should be avoided) 
O = Relay de- energised 

11.7.2 Switching behaviour of the status output 

Fiiñction to Open óllector behaviour 
(ZT,eansistör) ß ... . } 

ON (operation) System in measuring mode conductive 
xxx.xxx.xx 

Ex 
OE 

A0001237 

System not in measuring mode 
(power supply failed) 

not conductive 0 

A0001239 

xxx.x .xx 

Fault message System OK conductive 
xxx.xxx.xx 

E 0 0 0 I p 
A0001237 

(System error or process error) 
fault -a Response to error, 
outputs /inputs and totalizers 

not conductive 
CI 

90001270 

xxx.x .xx 

Notice message System OK conductive ( xxx.xxx.xx 

cir GE U l I 

A0001237 

(System error or process error) 
Notice -a Continuation of 

measuring 

not conductive 0 

90001270 

Kill ¡ 
0 J O 

Continued overleaf. 
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1., Ft mCtio 

. 

State 
,., .; 

- 

; 

. - 

z, y'''. 

, 

;f4 
.9piie4nn. 

l-.ciO. 

eFt urb 
itéry 

Fault message 
or 
notice message 

System OK conductive 
xxx.xxx.xx 

A0001237 

(System error or process error) not conductive 0 
Fault -> Response to error or XX 

Notice -> Continuation of 

measuring i 0 
A0001239 

Empty pipe 
detection 

Measuring tube full conductive 

(EPD) 

A0001237 

Measuring tube partially filled not conductive 
/ empty measuring tube 

0 
A0001239 

Flow 

direction 
Forwards conductive 

0 
A0001241 A0001237 

Backwards not conductive 
1:1 

A0001239 A0001242 

Volume flow limit Limit value not overshot or conductive 
CI 

value undershot A 

II 

CI 

A0001243 A0001237 

Limit value overshot or 

undershot 
not conductive 0 

A0001244 ACC01239 
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11.8 Group COMMUNICATION 

"Functional description COMMUNICATION " 

Note! 
The communication group is only visible if the HART option was selected in the CURRENT RANGE function. 

TAG NAME Use this function to enter a tag name for the measuring device. You can edit and read this 

tag name at the local display or via the HART protocol. 

User input: 
Max. 8- character text, permitted characters are: A -Z, 0-9, +,-, underscore, space, period 

Factory setting: 
" " (no text) 

TAG DESCRIPTION Use this function to enter a tag description for the measuring device. You can edit and read 

this tag description at the local display or via the HART protocol. 

User input: 
Max. l6- character text, permitted characters are: A -Z, 0-9, +, -, underscore, space, period 

Factory setting: 
" " (no text) 

BUS ADDRESS Use this function to define the address for the exchange of data with the HART protocol. 

User input: 
0...15 

Factory setting: 
0 

CkL Note! 
Addresses 1...15: a constant 4 mA current is applied. 

HART WRITE 
PROTECTION 

Use this function to activate HART write protection. 

Options: 
OFF = function can be edited /read via the HART protocol 
ON = HART protocol write -protected (only readable) 

Factory setting: 
OFF 

MANUFACTURER ID Use this function to view the manufacturer ID in decimal numerical format. 

Display: 
- Endress +Hauser 
- 17 (_- 11 hex) for Endress +Hauser 

DEVICE ID Use this function to view the device ID in hexadecimal numerical format. 

Display: 
45 hex (s 69 dec) for Promag 10 
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11.9 Group PROCESS PARAMETER 

Functional description PROCESS PARAMEIFER 

SWITCH -ON POINT Use this function to enter the switch -on point for low flow cut off. 

LOW FLOW CUT OFF Low flow cut off is active if the value entered is not equal to O. The sign of the flow value 
is highlighted on the display to indicate that low flow cut off is active. 

User input: 
5 -digit floating-point number, [unit] 

Factory setting: 
Depends on nominal diameter and country, [value] / [dm3...m3 or US -gal] 

Corresponds to the factory setting for the low flow cut off - Page 108 ff. 

Note! 
The appropriate unit is taken from the SYSTEM UNITS group. 

The switch -off point is specified as a positive hysteresis from the switch -on point with 
50 %. 

Q 

b 211 / 1 2 ,-._/ 

a 
1 

- -o 
._, 

c c t 
A00012Á5 

Q Flow [volume /time) 
t Time 

H Hysteresis 
a SWITCH -ON POINT LOW FLOW CUT OFF = 200 dm3 /h 
b Low flow cut off switch -off point = 50% 

c Low flow cut off active 
I Low flow cut off is switched on at 200 dm3 /h 
2 Low flow cut off is switched off at 300 dm3 /h 

EPD Activating empty pipe detection (EPD). 

Options: 
OFF 

ON (empty pipe detection) 

Factory setting: 
OFF 

% Note! 
The ON option is not available unless the sensor is equipped with an EPD electrode. 
The default setting for the EPD function when the device is delivered is OFF. The 
function must be activated as required. 
When delivered, the measuring device is calibrated with water (500 µS /cm). 
If the fluid differs from this conductivity, empty-pipe and full -pipe adjustment has to be 
performed on site. 
To activate the function (ON option), valid adjustment coefficients have to be available. 
The following error messages are displayed if the empty-pipe and full-pipe adjustment 
is incorrect: 
ADJUSTMENT FULL = EMPTY: the adjustment values for empty pipe and full pipe are 
identical. 
ADJUSTMENT NOT OK: adjustment is not possible as the fluid conductivity values are 
outside the permitted range. 
In such instances, empty-pipe adjustment/full -pipe adjustment must be carried out 
again. 
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Functional description PROCESS PARAMETER 

EPD -MODE Notes on empty pipe detection (EPD) 
(continued) Flow cannot be measured correctly unless the measuring tube is completely full. This 

status can be monitored at all times by means of the EPD. 

An empty or partially filled pipe is a process error. A default factory setting defines that 
a notice message is issued and that this process error does not have any effect on the 

outputs. 
The EPD process error can be output via the configurable status output. 

Response to partially filled pipe 
If the EPD is switched on and responds to a partially filled or empty pipe, the notice 
message "EMPTY PIPE" appears on the display and zero flow is indicated. 
If the pipe is partially empty and the EPD is not switched on, the response can vary in 

identically configured systems: 

Flow reading fluctuates 
Zero flow 

Excessively high flow values 

EPD ADJUSTMENT Use this function to activate adjustment for an empty or full measuring tube. 

Options: 
OFF 
EPD EMPTY PIPE ADJ. 

EPD FULL PIPE ADJUST 

Factory setting: 
OFF 

Note! 

An exact description of the procedure for an EPD empty- pipe /full -pipe adjustment is 

provided on Page 58. 
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100 

11.10 Group SYSTEM PARAMETER 

Functional description g 

INSTALLATION Use this function to reverse the sign of the flow quantity, if necessary. 
DIRECTION SENSOR 

Options: 
FORWARDS (flow as indicated by the arrow) 
BACKWARDS (flow opposite to direction indicated by the arrow) 

Factory setting: 
FORWARDS 

Note! 
Ascertain the actual direction of fluid flow with reference to the direction indicated by the 
arrow on the sensor (nameplate). 

MEASURING MODE Use this function to select the measuring mode for all outputs and for the internal totalizer. 

Options: 
STANDARD 

SYMMETRY 

Factory setting: 
STANDARD 

The responses of the individual outputs and the internal totalizer in each of the measuring 

modes are described in detail on the following pages: 

Current output 
STANDARD 

Only the flow components for the selected flow direction are output, (positive or negative 

full scale value i'D = flow direction). Flow components in the opposite direction are not 
taken into account (suppression). 

Example for current output: 

mA 

20 

4 
0 
1141 

O 
A0001248 

SYMMETRY 

The output signals of the current output are independent of the direction of flow (absolute 

amount of the measured variable). The "VALUE20mA" (e.g. backflow) corresponds to the 
mirrored VALUE20mA O (e.g. flow). Positive and negative flow components are taken 
into account. 

Example for current output: 

mA 

0 
® O 02 

A0031240 

Note! 
The direction of flow can be output via the configurable status output. 
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Endress+Hauser 

Functional description SYSTEM PARAMETER 

Measuring mode 
(Contd) 

Pulse output 

STANDARD 

Only flow components of the positive flow direction are output. 
Components in the opposite direction are not taken into account. 

SYMMETRY 

The absolute value of the positive and negative flow components is taken into account. 

Status output 

Note! 
The information is only applicable if LIMIT VALUE was selected in the function ASSIGN 

STATUS OUTPUT. 

STANDARD 

The status output signal switches at the defined switch points. 

SYMMETRY 

The status output signal switches at the defined switch points, irrespective of the sign. In 
other words, if you define a switch point with a positive sign, the status output signal 
switches as soon as the value is reached in the negative direction (negative sign), (see 

illustration). 

Example for the SYMMETRY measuring mode: 
Switch -on point: Q = 4 
Switch -off point: Q = 10 

OO = Status output switched on (conductive) 
O = Status output switched off (non -conductive) 

Q 

10 

4 

0 

4 

10 

Totalizer 
STANDARD 
Only positive flow components are output. 
Negative components are not taken into account. 

SYMMETRY 

The positive and negative flow components are balanced. 
In other words, net flow in the flow direction is registered. 

Faxm«-05acvax-005 
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Functional description SYSTEM PARAMETER 

POSITIVE ZERO Use this function to interrupt evaluation of measured variables. 

RETURN This is necessary when a piping system is being cleaned, for example. 
This setting acts on all function and outputs of the measuring device. 

Options: 
OFF 

ON -* Signal output is set to the "ZERO FLOW" value. 

Factory setting: 
OFF 

SYSTEM DAMPING Use this function to set the filter depth of the digital filter. 

This reduces the sensitivity of the measuring signal to interference peaks (e.g. high solids 

content, gas bubbles in the fluid, etc.). 

The system reaction time increases with the filter setting. 

User input: 
0 ...4 

Factory setting: 
3 

Note! 

The system damping acts on all functions and outputs of the measuring device. 
The higher the value set, the stronger the damping (higher response time). 
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Endress+Hauser 

11.11 Group SENSOR DATA 

Functional description SENSOR DATA 

All sensor data (calibration factors, zero point and nominal diameter etc.) are set at the factory. 

6 Caution! 
Under normal circumstances you should not change the following parameter settings, because changes 
affect numerous functions of the entire measuring facility in general and the accuracy of the measuring 
system in particular. Therefore, the functions described below are provided with an additional prompt (with 
the code 10) once you enter your private code. 

K FACTOR Use this function to display the current calibration factor (positive and negative flow 

direction) for the sensor. The calibration factor is determined and set at the factory. 

User input: 
5 -digit fixed -point number: 0.5000 ...2.0000 

Factory setting: 
Depends on nominal diameter and calibration 

Note! 
This value is also provided on the sensor nameplate. 

ZERO POINT This function shows the current zero-point correction value for the sensor. 
Zero-point correction is determined and set at the factory. 

User input: 
Max. 4 -digit number: -1000...+1000 

Factory setting: 
Depends on nominal diameter and calibration 

Note! 

This value is also provided on the sensor nameplate. 

NOMINAL DIAMETER This function shows the nominal diameter for the sensor. The nominal diameter depends 
on the size of the sensor and is set at the factory. 

Options: 
2...2000 mm 
1/12...78" 

Factory setting: 
Depends on the size of the sensor 

Note! 
This value is also provided on the sensor nameplate. 

MEASURING PERIOD Use this function to set the time for a full measuring period. The duration of the measuring 
period is calculated from the rise time of the magnetic field, the brief recovery time, the 
(automatically tracked) integration time and the empty pipe detection time. 

User input: 
10...1000 ms 

Factory setting: 
Depends on nominal diameter 

EPD ELECTRODE Indicates whether the sensor is equipped with an EPD electrode. 

Display: 
YES 

NO 

Factory setting: 
YES - Electrode fitted as standard 
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11.12 Group SUPERVISION 

Functional description SUPERVISION 

FAILSAFE MODE The dictates of safety render it advisable to ensure that the device signal processing 

assumes a predefined state in thé event of a fault. The setting you select here is valid for: 

Current output 
Pulse output 
Totalizer 

Note! 
This has no effect on the display. 

Options: 
MINIMUM VALUE 

MAXIMUM VALUE 

ACTUAL VALUE 

Factory setting: 
MINIMUM VALUE 

The response of the individual outputs and the totalizer is listed below. 

Current output: 
MINIMUM VALUE 

The current output adopts the value of the lower signal on alarm level (as defined in the 

CURRENT RANGE function - Page 90). 

MAXIMUM VALUE 

The current output is set to the upper value of the signal on alarm level. (The values in 

question can be found in the CURRENT RANGE function on -* Page 90). 

ACTUAL VALUE 

Measured value output is based on the current flow measurement. The fault is ignored. 

Pulse output: 
MINIMUM or MAXIMUM VALUE 

Output is zero pulse 

ACTUAL VALUE 

Measured value output is based on the current flow measurement (fault is ignored). 

Totalizer: 
MINIMUM or MAXIMUM VALUE 

The totalizer is paused until the fault is rectified. 

ACTUAL VALUE 

The totalizer continues to count on the basis of the current flow value. The fault is ignored. 
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ALARM DELAY Use this function to define a time span in which the criteria for an error have to be satisfied 

without interruption before an error or notice message is generated. 

Depending on the setting and the type of error, this suppression acts on: 

Display 

Current output 
Pulse /status output 

User input: 
0...100 s (in steps of one second) 

Factory setting: 
Os 

V Caution! 
If this function is activated error and notice messages are delayed by the time 
corresponding to the setting before being forwarded to the higher -order controller (process 

controller, etc.). 
It is therefore imperative to check in advance in order to make sure whether a delay of this 
nature could affect the safety requirements of the process. 
If error and notice messages cannot be suppressed, a value of 0 seconds must be entered 
here. 

SYSTEM RESET Use this function to perform a reset of the measuring system. 

Options: 
NO 

RESTART SYSTEM 

(Restart without disconnecting main power) 

RESET DELIVERY 

(Restart without disconnecting main power, the saved settings of the delivery status 
(factory settings) are applied). 

Factory setting: 
NO 

SELF CHECKING Use this function to switch on and off the self -checking function of the electrode amplifier. 

When the function is switched on, the electrode signal circuit is checked against a 

reference voltage at 60- second intervals. If there is an impermissible deviation from the 
value, system error message #101 is output and displayed on the local display. 

Options: 
ON 
OFF 

Factory setting: 
OFF 
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11.13 Group SIMULATION SYSTEM 

Functional description SIMULATION SYSTEM 

SIMULATION 
FAILSAFE MODE 

Use this function to set all outputs and the totalizer to their defined failsafe modes, in order 

to check whether they respond correctly. 
During this time, the words "SIMULATION FAILSAFE MODE" appear on the display. 

Options: 
ON 
OFF 

Factory setting: 
OFF 

SIMULATION 
MEASURAND 

Use this function to set all outputs and the totalizer to their defined flow- response modes, 

in order to check whether they respond correctly. 
During this time, the words "SIMULATION MEASURAND" appear on the display. 

Options: 
OFF 
VOLUME FLOW 

Factory setting: 
OFF t Note! 

The measuring device cannot be used for measuring while this simulation is in progress. 

The setting is not saved if the power supply fails. 

VALUE SIMULATION 
MEASURAND 

Ck, Note! 
This function is not available unless the SIMULATION MEASURAND function is active 

(= VOLUME FLOW). 

In this function, a freely selectable value (e.g. 12 m3 /s) is specified. 
This value is used to test downstream devices and the flowmeter itself. 

User input: 
5 -digit floating-point number [unit], with sign 

Factory setting: 
0 [unit] 

6 Caution! 
The setting is not saved if the power supply fails. 

CkL Note! 

The appropriate unit is taken from the SYSTEM UNITS group. 
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11.14 Group SENSOR VERSION 

Functional description SENSOR VERSION 

SERIAL NUMBER Use this function to view the serial number of the sensor. 

SENSOR TYPE Use this function to view the sensor type. 

11.15 Group AMPLIFIER VERSION 

Functional 'description AMPLIFIER VERSION ' 

SOFTWARE REVISION 
NUMBER 

Use this function to view the software revision number of the electronics board. 
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108 

11.16 Factory settings 

11.16.1 SI units (not for USA and Canada) 

Low flow cut off, full scale value, pulse value, totalizer 

Diameter .: 

m 
+s 

: %'' 
NrrWiw 

Y4 

inch 

r 
PLow flow cút 

:: ,b`o 'w ,{u ," 

Pox. 
404m /s) 

"Curréñt "ou tpñt.full ' ', v' 

scalevalñe, 

(approx. vr= 25 ms) 

RPulse value a 4 
. : 

hx `j 
aP prox 2mpul ses/s 
t g2 4 _. _A 

Totalizer ? 
a 

' R 

a 

b 'r .r.. .. 

2 1/12" 0.01 dm3/min 0.5 dm3/min 0.005 dm3 dm3 

4 5/32" 0.05 dm3/min 2 dm3/min 0.025 dm3 dm3 

8 5/16" 0.1 dm3/min 8 dm3/min 0.10 dm3 dm3 

15 1/2" 0.5 dm3/min 25 dm3/min 0.20 dm3 dm3 

25 1" 1 dm3/min 75 dm3/min 0.50 dm3 dm3 

32 11/4" 2 dm3/min 125 dm3/min 1.00 dm3 dm3 

40 1 1/2" 3 dm3/min 200 dm3/min 1.50 dm3 dm3 

50 2" 5 dm3/min 300 dm3/min 2.50 dm3 dm3 

65 2 1/2" 8 dm3/min 500 dm3/min 5.00 dm3 dm3 

80 3" 12 dm3/min 750 dm3/min 5.00 dm3 dm3 

100 4" 20 dm3/min 1200 dm3/min 10.00 dm3 dm3 

125 5" 30 dm3/min 1850 dm3/min 15.00 dm3 dm3 

150 6" 2.5 m3/h 150 m3/h 0.025 m3 m3 

200 8" 5.0 m3/h 300 m3/h 0.05 m3 m3 

250 10" 7.5 m3/h 500 m3/h 0.05 m3 m3 

300 12" 10 m3/h 750 m3/h 0.10 m3 m3 

350 14" 15 m3/h 1000 m3/h 0.10 m3 m3 

400 16" 20 m3/h 1200 m3/h 0.15 m3 m3 

450 18" 25 m3/h 1500 m3/h 0.25 m3 m3 

500 20" 30 m3/h 2000 m3/h 0.25 m3 m3 

600 24" 40 m3/h 2500 m3/h 0.30 m3 m3 

700 28" 50 m3/h 3500 m3/h 0.50 m3 m3 

- 30" 60 m3/h 4000 m3/h 0.50 m3 m3 

800 32" 75 m3/h 4500 m3/h 0.75 m3 m3 

900 36" 100 m3/h 6000 m3/h 0.75 m3 m3 

1000 40" 125 m3/h 7000 m3/h 1.00 m3 m3 

- 42" 125 m3/h 8000 m3/h 1.00 m3 m3 

1200 48" 150 m3/h 10000 m3/h 1.50 m3 m3 

- 54" 200 m3/h 13000 m3/h 1.50 m3 m3 

1400 - '225 m3/h 14000 m3/h 2.00 m3 m3 

- 60" 250 m3/h 16000 m3/h 2.00 m3 m3 

1600 - 300 m3/h 18000 m3/h 2.50 m3 m3 

- 66" 325 m3/h 20500 m3/h 2.50 m3 m3 

1800 72" 350 m3/h 23000 m3/h 3.00 m3 m3 

- 78" 450 m3/h 28500 m3/h 3.50 m3 m3 

2000 - 450 m3/h 28500 m3/h 3.50 m3 m3 
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Endress+Hauser 

Language 

i'Country :' Language 
'. 

Belgium English 

Denmark English 

Germany Deutsch 

England English 

Finland English 

France Francais 

Holland English 

Hong Kong English 

International Instruments English 

Italy Italiano 

Japan English 

Malaysia English 

Norway English 

Austria Deutsch 

Sweden English 

Switzerland Deutsch 

Singapore English 

Spain Espanol 

South Africa English 

Thailand English 
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Appendix Proline Promag 10 

11.16.2 US units (only for USA and Canada) 

Low flow cut off, full scale value, pulse value, totalizer 

Diameter 

[inch] (mm) 

Lowiflow.cut off _Current output.fufl_ 
scale value 

(approx. v = 2.5 m /s) 

Pulseffalue 

(approx. 2 pulses /s 
at v = 2.5 m /s) 

Totalizer 

(aPProx. 
v = 0.04 m /s) 

1/12" 2 0.002 gal /min 0.1 gal /min 0.001 gal gal 

5/32" 4 0.008 gal /min 0.5 gal /min 0.005 gal gal 

5/16" 8 0.025 gal /min 2 gal /min 0.02 gal gal 

1/2" 15 0.10 gal /min 6 gal /min 0.05 gal gal 

1" 25 0.25 gal/min 18 gal /min 0.20 gal gal 

1 1/4" 32 0.50 gal /min 30 gal /min 0.20 gal gal 

11/2" 40 0.75 gal /min 50 gal /min 0.50 gal gal 

2" 50 1.25 gal /min 75 gal/min 0.50 gal gal 

21/2" 65 2.0 gal/min 130 gal /min I gal gal 

3" 80 2.5 gal /min 200 gal /min 2 gal gal 

4" 100 4.0 gal /min 300 gal /min 2 gal gal 

5" 125 7.0 gal/min 450 gal /min 5 gal gal 

6" 150 12 gal /min 600 gal /min 5 gal gal 

8" 200 15 gal /min 1200 gal /min 10 gal gal 

l0" 250 30 gal/min 1500 gal /min 15 gal gal 

12" 300 45 gal /min 2400 gal /min 25 gal gal 

14" 350 60 gal /min 3600 gal /min 30 gal gal 

16" 400 60 gal /min 4800 gal /min 50 gal gal 

18" 450 90 gal /min 6000 gal /min 50 gal gal 

20" 500 120 gal /min 7500 gal /min 75 gal gal 

24" 600 180 gal /min 10500 gal /min 100 gal gal 

28" 700 210 gal /min 13500 gal /min 125 gal gal 

30" - 270 gal /min 16500 gal /min 150 gal gal 

32" 800 300 gal /min 19500 gal /min 200 gal gal 

36" 900 360 gal /min 24000 gal /min 225 gal gal 

40" 1000 480 gal /min 30000 gal /min 250 gal gal 

42" - 600 gal /min 33000 gal /min 250 gal gal 

48" 1200 600 gal /min 42000 gal /min 400 gal gal 

54" - 1.3 Mgal /d 75 Mgal/d 0.0005 Mgal Mgal 

- 1400 1.3 Mgal/d 85 Mgal/d 0.0005 Mgal Mgal 

60" - 1.3 Mgal/d 95 Mgal /d 0.0005 Mgal Mgal 

- 1600 1.7 Mgal/d 110 Mgal /d 0.0008 Mgal Mgal 

66" - 2.2 Mgal/d 120 Mgal /d 0.0008 Mgal Mgal 

72" 1800 2.6 Mgal/d 140 Mgal /d 0.0008 Mgal Mgal 

78" - 3.0 Mgal /d 175 Mgal /d 0.001 Mgal Mgal 

- 2000 3.0 Mgal /d 175 Mgal/d 0.001 Mgal Mgal 

Language 

USA English 

Canada English 
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Proline Promag 10 Index 

Index 

A 
ACCESS CODE 87 
Access code (function matrix) 47 
Accessories 60 
Adapters 16 

ALARM DELAY 105 
Ambient temperature range 75 
Approvals 9, 83 
ASSIGN STATUS OUTPUT 93 

B 

Brief commissioning guide 56 
BUS ADDRESS 97 

C 
Cable entry 73 
Cable specifications 37 
Calibration factor 8 

CE mark 83 
CE mark (declaration of conformity) 9 

Certificates 9, 83 
CIP cleaning 75 
Cleaning (external cleaning) 59 
Cleaning with pigs, Promag H 29 
Commissioning 

Brief guide 56 
General 56 
Setup 57 
With a new electronics board 57 

Commissioning setup 57 
Communication (HART) 49 
Connecting cable 19 

Connection 
HART 39 
Remote version 33 
Terminal layout 39 
Transmitter 38 

CONTRAST LCD 88 
C -Tick mark 83 
CURRENT RANGE 90 

D 
Declaration of conformity (CE mark) 9 
DEFINE PRIVATE CODE 87 
Degree of protection 43, 75 

Design 78 
DEVICE ID 97 
Device variable using the HART protocol 50 
Display 

Elements 45, 82 
Rotating 31 

Temporary (for blind version) 30 
Documentation 83 

Endress+Hauser 

E 
Electrical connection 
Electrodes 

73 

EPD electrode 14 

EMC (electromagnetic compatibility) 37, 75 
Empty- pipe /full -pipe adjustment 58 
EPD 98 
EPD ADJUSTMENT 99 
EPD ELECTRODE 103 
Error message types 48 
Error types (system and process errors) 48 
European Pressure Equipment Directive 83 
Ex Approvals 83 
Exterior cleaning 59 

F 
Factory setting 

SI units 108 
US units 110 

FAILSAFE MODE 104 
Fitted electrodes 81 
Flow rate /limiting flow 17 

Fluid conductivity 76 
FORMAT 88 
Function matrix 

Brief guide 46 
Illustration 85 

G 
Galvanic isolation 73 
Ground cable 

Promag P 26 
Promag W 20 

Ground disks 
Promag P 26 
Promag W 21 

Group 
AMPLIFIER VERSION 107 

COMMUNICATION 97 
CURRENT OUTPUT 90 
OPERATION 87 
PROCESS PARAMETER 98 
PULSE /STATUS OUTPUT 92 
SENSOR DATA 103 
SENSOR VERSION 107 
SIMULATION SYSTEM 106 
SUPERVISION 104 
SYSTEM PARAMETER 100 
SYSTEM UNITS 86 
TOTALIZER 89 
USER INTERFACE 88 

111 
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H 
HART 

Command classes 49 
commands 51 

Device status /error messages 55 
Handheld terminal 49 
Write protection 50 

HART WRITE PROTECTION 97 
HOME position (operating mode) 45 

I 
Incoming acceptance 10 

Inlet/outlet run 15 

Installation 
Ground disks (Promag W) 26 
Promag H 29 
Promag P 25 
Promag W 20 
Remote version 31 

Installation conditions 
Adapters 16 

Dimensions 12 

EPD electrode 14 

Foundations, supports 16 

Inlet/outlet run 15 

installation of pumps 12 

Mounting location 12 

Orientation 14 

Partially filled pipes 13 

Vertical pipe 13 

Vibrations 15 

INSTALLATION DIRECTION SENSOR 100 

K 
K- FACTOR 103 

L 
LANGUAGE 87 
Load 73 
Local display 

see Display 
Low flow cut off 73 

M 
Maintenance 59 
MANUFACTURER ID 97 
Material 81 

Material load diagram 81 

Measured error (max ) 74 
Measured variable 72 

MEASURING MODE 100 
MEASURING PERIOD 103 
Measuring principle 72 
Measuring range 72 
Measuring system 72 
Mechanical construction 78 
Medium pressure range 77 
Medium temperature range 76 
Mounting 

See Installation 

N 
Nameplate specifications 

Connections 
Sensor 
Transmitter 

NOMINAL DIAMETER 
Nominal diameter and flow rate 

Promag W 

O 
Operable flow range 
Operating conditions 

Environment 
Process 

Operating elements 
OPERATING MODE 
Operation 

AMS (Emerson Process Management) 
HART handheld terminal 
SIMATIC PDM (Siemens) 
ToF Tool - Fieldtool Package (Endress +Hauser) 

Order code 
Accessories 
Sensor 
Transmitter 

Ordering information 
OUTPUT SIGNAL 

Output signal 
Output variables 
OVERFLOW 

103 

45, 

8 

8 

7 

17 

72 

75 
76 
82 
92 
45 
50 
49 
50 
49 

60 
8 

7 

83 
93 
73 
73 
89 

P 
Performance characteristics 74 
Pigs (cleaning) 29 
POSITIVE ZERO RETURN 102 
Post -connection 

Check 44 
Post -installation 

Check 32 
Potential equalisation 40 
Power consumption 73 
Power supply 73 
Power supply failure 73 

Pressure loss 
Adapters (reducers, expanders) 16 

Pressure measuring device approval 83 
Pressure tightness 78 
Process connection 82 
Process error (definition) 48 
Process error messages 65 
Programming mode 

disable 47 
enable 47 

Promag H 

Cleaning with pigs 29 
installation 29 
Seals 29 
Weld socket 30 

Promag H weld socket 30 

112 Endress+Hauser 
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Promag P 

Ground cable 26 
Ground disks 26 
installation 25 
Seals 25 
Tightening torques 26 

Promag W 
Ground cable 20 
Ground disks 21 

installation 20 
Seals 20 
Tightening torques 21 

PULSE VALUE 92 
PULSE WIDTH 92 

R 
Reference operating conditions 74 

IRegistered trademarks 9 

Remote operation 82 
Remote version 

Connection 33 
Installation 31 

Repeatability 74 
RESET TOTALIZER 89 
Response of the status output 94 
Response to errors 66 

S 

Safety icons 6 

Safety instructions 5 

Safety of operation 5 

Sanitary compatibility 83 
Seals 59 

Promag H 29 
Promag P 25 
Promag W 20 

SELF CHECKING 105 
SENSOR TYPE 107 
SERIAL NUMBER 107 

Serial number 
Sensor 8 

Transmitter 7 

Shock resistance 75 

Signal on alarm 73 
SIMULATION FAILSAFE MODE 106 
SIMULATION MEASURAND 106 

SIP cleaning 75 
Spare parts 67 
Standards, guidelines 83 
Storage temperature 75 

SUM 89 
Supply voltage 73 
Surface roughness 82 
SW REV. NUMBER 107 
Switch on (measuring device) 56 

Switching behaviour of the status output 95 
SWITCH -OFF POINT 94 
SWITCH -ON POINT 93 
SWITCH -ON POINT LOW FLOW CUT OFF 98 

SYSTEM DAMPING 102 
System error (definition) 48 
System error messages 63 
SYSTEM RESET 105 

T 
TAG DESCRIPTION 97 
TAG NAME 97 
technical data 72 
Temperature 

Environment 75 
Medium 76 
Storage 75 

TEST DISPLAY 88 
Tightening torques 

Promag P 26 
Promag W 21 

TIME CONSTANT 91 

ToF Tool - Fieldtool Package 49 
Trouble -shooting 62 

U 
UNIT VOLUME 86 
UNIT VOLUME FLOW 86 

V 
VALUE 20 mA 91 

VALUE SIMULATION MEASURAND 106 
Vibration resistance 75 

Vibrations 15 

W 
Weight 79 
Wiring 33 

Z 
ZERO POINT 103 
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Declaration of Contamination 
Erklärung zur Kontamination 

Endress+Hauser 
People for Process Automation 

Because of legal regulations and for the safety of our employees and operating equipment, we need the "declaration of 
contamination ", with your signature, before your order can be handled. Please make absolutely sure to include it with 
the shipping documents, or - even better - attach it to the outside of the packaging. 
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die 
unterschriebene "Erklärung zur Kontamination", bevor Ihr Auftrag bearbeitet werden kann. Legen Sie diese unbedingt den 
Versandpapieren bei oder bringen Sie sie idealerweise außen an der Verpackung an. 

Type of instrument / sensor 
Geräte- /Sensortyp 

Process data /Prozessdaten Temperature / Temperatur 

Medium and warnings 
Warnhinweise zum Medium 

Conductivity / Leitfähigkeit 

Serial number 
Seriennummer 

[ °C] Pressure / Druck [ Pa ] 

[ S ] Viscosity / Viskosität [mm2 /s] 

o 
Medium /concentration 
Medium /Konzentration 

Identification 
CAS No. 

flammable 
entzündlich 

toxic 
giftig 

corrosive j 

harmful/ 
irritant 

ätzend gesundheits- 
schädlich/ 

reizend 

other 
sonstiges* 

harmless 
unbedenklich 

Process 
medium 
Medium im 
Prozess 

Í 

Medium for 
process cleaning 
Medium zur 
Prozessreinigung 

Returned part 
cleaned with 
Medium zur 
Endreinigung 

* explosive; oxidising; dangerous for the environment; biological risk; radioactive 
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv 

Please tick should one of the above be applicable, include security sheet and, if necessary, special handling instructions. 
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen. 

Reason for return / Grund zur Rücksendung 

Company data /Angaben zum Absender 

Company /Firma Contact person / Ansprechpartner 

Department / Abteilung 

Address / Adresse Phone number/ Telefon 

Fax / E -Mail 

Your order No. / Ihre Auftragsnr. 

We hereby certify that the returned parts have been carefully cleaned. To the best of our knowledge they are free from any residues in 

dangerous quantities. 
Hiermit bestätigen wir, dass die zurückgesandten Teile sorgfältig gereinigt wurden, und nach unserem Wissen frei von Rückständen in 

gefahrbringender Menge sind. 

(place, date / Ort, Datum) (Company stamp and legally binding signature) 
(Firmenstempel und rechtsverbindliche Unterschrift) 
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Füllstand 
1) l 
Druck 

II 
Durchfluss Temperatur 

Technical Information 

o 

C 
t M D-0 

Flüssigkeits- Registrierung Systeme Service Solutions 
analyse Komponenten 

Proline Promag 10W 
Electromagnetic Flow Measuring System 
Flow measurement of liquids in water or wastewater applications 

Application 
Electromagnetic flowmeter for bidirectional 
measurement of liquids with a minimum 
conductivity of >_ 50 pS /cm: 

Drinking water 
Wastewater 
Sewage sludge 

Flow measurement up to 110,000 m3 /h 
Fluid temperature up to +80 °C 
Process pressures up to 40 bar 
Lengths in accordance with DVGW /ISO 

Application -specific lining materials: 
Polyurethane and hard rubber 

Lined measuring pipes with materials approved for 
drinking water: 

KTW, WRAS, NSF, ACS, etc. 

T1003D/06/e1006.05 

50104872 

J: 

6 

Your benefits 
Promag measuring devices offer you cost -effective 
flow measurement with a high degree of accuracy 
for a wide range of process conditions. 

The uniform Proline transmitter concept comprises: 
High degree of reliability and measuring stability 
Uniform operating concept 

The tried- and -tested Promag sensors offer: 
No pressure loss 
Not sensitive to vibrations 
Simple installation and commissioning 

Endress+Hauser 
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Praline Promag 10 W 

Table of contents 

Function and system design 3 

Measuring principle 3 

Measuring system 3 

Input 3 
Measured variable 3 

Measuring ranges 3 

Operable flow range 3 

Output 4 
Output signal 4 

Signal on alarm 4 

Load 4 
Low flow cut off 4 

Galvanic isolation 4 

Power supply 4 
Electrical connection, measuring unit 4 

Electrical connection, terminal assignment 5 

Electrical connection, remote version 5 

Supply voltage (power supply) 5 

Cable entry 5 

Remote version cable specifications 6 

Power consumption 6 

Power supply failure 6 
Potential equalization 7 

Performance characteristics 9 
Reference operating conditions 9 
Maximum measured error 9 

Repeatability 9 

Operating conditions: Installations 9 
Installation instructions 9 
Inlet and outlet run 13 

Adapters 13 

Length of connecting cable 14 

Operating conditions: Environment 14 

Ambient temperature range 14 

Storage temperature 14 

Degree of protection 14 

Shock and vibration resistance 14 

Electromagnetic compatibility (EMC) 15 

Operating conditions: Process 16 
Medium temperature range 16 

Conductivity 16 

Medium pressure range (nominal pressure) 16 

Pressure tightness 16 

Limiting flow 16 

Pressure loss 18 

2 

Mechanical construction 19 
Measuring tube specifications 19 

Design, dimensions 19 

Weight 26 
Material 27 
Material load diagram 27 
Fitted electrodes 29 
Process connections 29 
Surface roughness 29 

Human interface 30 
Display elements 30 
Operating elements 30 
Remote operation 30 

Certificates and approvals 30 
CE mark 30 
C -tick mark 30 
Ex approval 30 
Other standards and guidelines 30 
Pressure measuring device approval 30 

Ordering information 31 

Accessories 31 

Documentation 31 

Registered trademarks 31 
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Proline Promag 10 W 

Function and system design 

Measuring principle Following Faraday's law of magnetic induction, a voltage is induced in a conductor moving 
through a magnetic field. 

In the electromagnetic measuring principle, the flowing medium is the moving conductor. 
The voltage induced is proportional to the flow velocity and is supplied to the amplifier by means of 

two measuring electrodes. The flow volume is calculated by means of the pipe cross -sectional area. 
The DC magnetic field is created through a switched direct current of alternating polarity. 

Ue=BLv 
Q=Av 
Ue Induced voltage 

B Magnetic induction (magnetic field) 
L Electrode spacing 
v Flow velocity 
Q Volume flow 
A Pipe cross- section 
l Current strength 

Measuring system The measuring system consists of a transmitter and a sensor. 
Two versions are available: 

Compact version: Transmitter and sensor form a mechanical unit. 
Remote version: Sensor is mounted separate from the transmitter. 

Transmitter: 
Promag 10 (key operation, two-line, unilluminated display) 

Sensor: 
Promag W (DN 25...2000) 

Input 

Measured variable Flow velocity (proportional to induced voltage) 

Measuring ranges Measuring ranges for liquids 
Typically v = 0.01...10 m/s with the specified accuracy 

Operable flow range Over 1000 : 1 
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Output 

Output signal Current output 

Galvanically isolated 
Active: 4...20 mA, RL < 700 52 (for HART: RL 250 52) 

Full scale value adjustable 
Temperature coefficient: typ. 2 µA/ °C, resolution: 1.5 p.A 

Pulse /status output 

Galvanically isolated 
Passive: 30 V DC / 250 mA 
Open collector 
Can be configured as: 

- Pulse output: Pulse value and pulse polarity can be selected, max. pulse width adjustable (5...2000 ms), 

pulse frequency max. 100 Hz 

- Status output: for example, can be configured for error messages, empty pipe detection, flow recognition, 
limit value 

Signal on alarm Current output -+ Failsafe mode can be selected 
Pulse output -* Failsafe mode can be selected 
Status output -* "Not conductive" in the event of fault or power supply failure 

Load See "output signal" 

Low flow cut off Low flow cut off -* Switch -on point can be selected as required. 

Galvanic isolation All circuits for inputs, outputs and power supply are galvanically isolated from each other. 

Power supply 

Electrical connection, 
measuring unit 

Connecting the transmitter (aluminum field housing), cable cross- section max. 2.5 mrrt 

a Electronics compartment cover 
b Power supply cable 
c Ground terminal for power supply cable 
d Terminal connector for power supply cable 
e Signal cable 
f Ground terminal for signal cable 
g Terminal connector for signal cable 
h Service connector 
i Ground terminal for potential equalization 

a0007102 
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Electrical connection, 
terminal assignment . 'Order version Terminal No t " 

24 ( +) R 
2S O 26 ( +) I '27 ( -) 1 (L1 /L +) 2 (N/4) 

. 

10 * * *- * * * * * * * * * * *A Pulse /status output HART current output Power supply 

Functional values See "output signal" See "Supply voltage" 

Electrical connection, remote 
version 

N N Z 
C/) W W U) O W N 

6 36 

ú1 W 
p W 
Z 
O 

Connecting the remote version 

a Wall -mount housing connection compartment 
b Sensor connection housing cover 
c Signal cable 
d Coil current cable 
n.c. Not connected, insulated cable shields 

Cable colors: 
terminal numbers 5/6 = brown; 7/8 = white; 4 = green; 37/36 = yellow 

A007io}e 

Supply voltage (power supply) 85...250 V AC, 45...65 Hz 

20...28 V AC, 45...65 Hz, 11...40 V DC 

Cable entry Power supply and signal cables (inputs /outputs): 
Cable entry M20 x 1.5 (8...12 mm) 
Thread for cable entries, 'h" NPT, G '/a" 

Connecting cable for remote version: 
Cable entry M20 x 1.5 (8...12 mm) 
Thread for cable entries, 1/2" NPT, G' h" 
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Remote version cable 
specifications 

Coil cable 
2 x 0.75 mm2 PVC cable with common, braided copper shield (0 - 7 mm) 

Conductor resistance: 5 37 52 /km 
Capacitance core /core, shield grounded: <- 120 pF /m 
Operating temperature: -20... +8o °C 

Cable cross -section: max. 2.5 mm2 

Signal cable 
3 x 0.38 mm2 PVC cable with common, braided copper shield (0 -7 mm) 

and individual shielded cores 
With empty pipe detection (EPD): 4 x 0.38 mm2 PVC cable with common, braided copper shield (0 - 7 

mm) and individual shielded cores 
Conductor resistance: <- 50 S2 /km 
Capacitance core /shield: <_ 420 pF /m 
Operating temperature: -20... +8o °C 

Cable cross -section: max. 2.5 mm2 

a Signal cable 
b Coil current cable 

l Core 
2 Core insulation 
3 Core shield 
4 Core jacket 
S Core reinforcement 
6 Cable shield 
7 Outer jacket 

Operation in zones of severe electrical interference 
The measuring device complies with the general safety requirements in accordance with EN 61010 
and the EMC requirements of EN 61326/A1 (IEC 1326). 

Caution! 
Grounding is by means of the ground terminals provided for the purpose inside the connection housing. 

Ensure that the stripped and twisted lengths of cable shield to the ground terminal are as short as possible. 

Power consumption 85...250 V AC: <I2 VA (incl. sensor) 
20...28 V AC: <8 VA (incl. sensor) 
11...40 V DC: <6 W (incl. sensor) 

Switch -on current: 
250VAC ->max 16A( <5ms) 
28VAC -*max.5.5A(<5ms) 
24 V DC -* max. 3.3 A (< 5 ms) 

Power supply failure Lasting min. 1/2 cycle frequency: EEPROM saves measuring system data 
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Potential equalization Standard 
Perfect measurement can only be guaranteed if the fluid and sensor are on the same electric potential. Most 

Promag sensors have a built -in reference electrode as standard which guarantees the necessary connection. As 

a result, the use of ground disks or other measures is generally not required. 

Note! 
When installing in metallic pipes, we recommend you connect the ground terminal of the transmitter housing 
with the piping. Also, observe company -internal grounding guidelines. 

Potential equalization via the ground terminal of the transmitter 

Caution! 
For sensors without reference electrodes or without metallic process connections, potential equalization must 
be carried out as described in the following special cases. These special measures apply especially where normal 
grounding cannot be guaranteed or excessively strong equalizing currents are expected. 

Metallic, not grounded piping 
To prevent disturbing influences on the measurement, we recommend both sensor flanges be connected to the 

pipe flange via a ground cable and grounded. The transmitter or sensor terminal compartment must be set to 

ground potential via the ground terminal provided (see the diagram below). 

Note! 
The ground cable required for the flange- to-flange connection can be ordered separately from Endress +Hauser 
as an accessory : 

DN <_ 300: the ground cable is mounted directly on the conductive flange coating with the flange screws. 
DN >_ 350: the ground cable is mounted directly on the transportation metal support. 

Potential equalization in the case of equalization currents in metallic, not grounded piping 
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Plastic pipelines or pipelines with insulating lining 
Normally, potential equalization takes place via the reference electrodes in the measuring tube. However, in 

exceptional circumstances, large equalizing currents can flow via the reference electrodes due to the grounding 
concept of a plant. This can destroy the sensor due to the electrochemical reduction of the electrodes, for 

example. In such instances, e.g. in the case of fiberglass or PVC pipelines, we recommend the additional use 
of ground disks for potential equalization. 

Caution! 
Risk of damage by electrochemical corrosion. Please note the electrochemical series if ground disks and 
measuring electrodes are made of different material. 
Also, observe company -internal grounding guidelines. 

a0003107 

Potential equalization /ground disks for plastic or lined pipes 

Pipe with cathodic protective units 
In such instances, the device is to be installed potential -free in the piping: 

During installation, ensure that the sections of the piping are electrically connected with one another (copper 
wire, 6 mm2). 
Make sure that no conductive connection to the device originates from the mounting material used and that 
the mounting material withstands the torques used during installation. 
Please also note the applicable regulations regarding potential -free installation. 

a000310B 

Potential equalization and cathodic protection 

/ Power supply isolation transformer 
2 Electrically isolated 
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Performance characteristics 

Reference operating 
conditions 

As per DIN EN 29104 and VDI/VDE 2641: 
Fluid temperature: +28 °C ±2 K 

Ambient temperature: +22 °C ±2 K 

Warm -up period: 30 minutes 

Installation: 
Inlet run >10 x DN 

Outlet run > 5 x DN 

Sensor and transmitter grounded. 
The sensor is centered in the pipe. 

Maximum measured error Current output: also typically ± 5µA 
Pulse output: ± 0.5% o.r. ± 2 mm /s (o.r. = of reading) 

Fluctuations in the supply voltage do not have any effect within the specified range. 

[ %] 

2.5 

2.0 

1.5 

1.0 

0.5 

0 

0.5 % 

iiii 
2 4 6 8 

v [m/s] 
10 

Max. measured error in % of reading 

,0033200 

Repeatability Max. ± 0.2% o.r. ± 2 mm /s (o.r. = of reading) 
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Operating conditions: Installations 

Installation instructions Mounting location 

Entrained air or gas bubble formation in the measuring tube can result in an increase in measuring errors. 
Avoid the following installation locations in the pipe: 

Highest point of a pipeline. Risk of air accumulating! 
Directly upstream from a free pipe outlet in a vertical pipeline. 

Mounting location 

Installation of pumps 
Sensors may not be installed on the pump suction side. This precaution is to avoid low pressure and the 
consequent risk of damage to the lining of the measuring tube. 
Information on the pressure tightness of the measuring tube lining can be found in the "Pressure tightness" 

section in the "Operating conditions: Process" chapter. 
Pulsation dampers may be needed when using piston pumps, piston diaphragm pumps or hose pumps. 
Information on the shock and vibration resistance of the measuring system can be found in the "Shock and 

vibration resistance" section in the "Operating conditions: Environment" chapter. 

Installation of pumps 

Partially filled pipes 
Partially filled pipes with gradients necessitate a drain -type configuration. 
The empty pipe detection function (EPD ) provides additional security in detecting empty or partially filled 

pipes. 

a0003204 

Installation with partially filled pipes 
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Down pipes 
Install a siphon or a vent valve downstream of the sensor in down pipes longer than 5 meters. This precaution 
is to avoid low pressure and the consequent risk of damage to the lining of the measuring tube. This measure 
also prevents the liquid current stopping in the pipe which could cause air locks. Information on the pressure 
tightness of the measuring tube lining can be found in the "Pressure tightness" section in the "Operating 
conditions: Process" chapter. 

aOOWî05 

Installation measures for vertical pipes 

1 Vent valve 

2 Pipe siphon 

Orientation 
An optimum orientation helps avoid gas and air accumulations and deposits in the measuring tube. However, 
the measuring device also offers the additional function of empty pipe detection (EPD) for detecting partially 
filled measuring tubes or if outgassing fluids or fluctuating operating pressures are present. 

Vertical orientation 
This is the ideal orientation for self -emptying piping systems and for use in conjunction with empty pipe 
detection. 

403300 

Vertical orientation 
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Horizontal orientation 
The measuring electrode axis should be horizontal. This prevents brief insulation of the two measuring 

electrodes by entrained air bubbles. 

Caution! 
Empty pipe detection only works correctly with horizontal orientation if the transmitter housing is facing 

upwards. Otherwise there is no guarantee that empty pipe detection will respond if the measuring tube is only 

partially filled or empty. 

Horizontal orientation 

1 EPD electrode for empty pipe detection 
2 Measuring electrodes for signal detection 
3 Reference electrode for potential equalization 

Vibrations 
Secure the piping and the sensor if vibration is severe. 

Caution! 
If vibrations are too severe, we recommend the sensor and transmitter be mounted separately. Information on 

the permitted shock and vibration resistance can be found in the 

"Shock and vibration resistance" section in the "Operating conditions: Environment" chapter. 

Measures to prevent vibration of the measuring device 

Foundation, supports 
For nominal diameters DN ? 350, mount the sensor on a foundation of adequate load- bearing strength. 

Caution! 
Risk of damage! 
Do not support the weight of the sensor at the metal casing. The casing would buckle and damage the 

internal magnetic coils. 

Support for large nominal diameters (DN? 350) 
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Inlet and outlet run If possible, install the sensor well clear of assemblies such as valves, T- pieces, elbows, etc. 

Note the following inlet and outlet runs to comply with measuring accuracy specifications: 
Inlet run: ? 5 x DN 

Outlet run: >_ 2 x DN 

.0003310 

Inlet and outlet run 

Adapters Suitable adapters to DIN EN 545 (double -flange reducers) can be used to install the sensor in larger- diameter 
pipes. The resultant increase in the rate of flow improves measuring accuracy with very slow -moving fluids. 
The nomogram shown here can be used to calculate the pressure loss caused by reducers and expanders. 

Note! 
The nomogram only applies to liquids of viscosity similar to water. 

1. Calculate the ratio of the diameters d /D. 

2. From the nomogram read off the pressure loss as a function of flow velocity (downstream from the 
reduction) and the d/D ratio. 

Pressure loss due to adapters 

.0003113 
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Length of connecting cable When mounting the remote version, please note the following to achieve correct measuring results: 

Fix cable run or lay in armored conduit. Cable movements can falsify the measuring signal especially in the 

case of low fluid conductivities. 
Route the cable well clear of electrical machines and switching elements. 
If necessary, ensure potential equalization between sensor and transmitter. 
The permitted cable length Lmax is determined by the fluid conductivity. 
A minimum conductivity of 50 µS /cm is needed for all fluids. 

When the empty pipe detection function is switched on (EPD ), the maximum connecting cable length is 10 

m. 

Permitted length of connecting cable for remote version 

Area marked in gray = permitted range; Lmax = length of connecting cable in fmJ; fluid conductivity in (NS /cmJ 
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Operating conditions: Environment 

Ambient temperature range Sensor: -20... +60 °C 
Transmitter: -10... +60 °C 

Caution! 
The permitted temperature range of the measuring tube lining may not be undershot or overshot 
(-+ "Operating conditions: Process" -4 "Medium temperature range "). 

Please note the following points: 
Install the device in a shady location. Avoid direct sunlight, particularly in warm climatic regions. 
The transmitter must be mounted separate from the sensor if both the ambient and fluid temperatures are 
high. 

Storage temperature The temperature range for storing the device corresponds to the permitted ambient 
temperature range of the transmitter and the sensor (see "Ambient temperature range "). 

The measuring device must be protected against direct sunlight during storage in order to avoid unacceptably 
high surface temperatures. 
A storage location must be selected where moisture does not collect in the measuring device. This will help 
prevent fungus and bacteria infestation which can damage the liner. 
If protecting caps or protective covers are mounted, these must not be removed before mounting the device. 

Degree of protection Standard: IP 67 (NEMA 4X) for transmitter and sensor 
Optional: IP 68 (NEMA 6P) for sensor for remote version 

Shock and vibration resistance Acceleration up to 2 g following IEC 600 68 -2-6 

Electromagnetic compatibility As per EN 61326 
(EMC) Emission: to limit value for industry EN 55011 
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Operating conditions: Process 

Medium temperature range The permitted temperature depends on the measuring tube lining: 

0... +80 °C for hard rubber (DN 65...2000) 
20... +50 °C for polyurethane (DN 25...1000) 

Conductivity The minimum conductivity is: >_ 50 pS /cm 

Note! 
In the remote version, the necessary minimum conductivity also depends on the cable length 

(- "Operating conditions: Installation" -* "Length of connecting cable "). 

Medium pressure range 
(nominal pressure) 

EN 1092 -1 (DIN 2501) 
PN 6 (DN 1200...2000) 
PN 10 (DN 200...2000) 
PN 16 (DN 65...2000) 
PN 25 (DN 200...1000) 
PN 40 (DN 25...150) 

ANSI B 16.5 
Class 150 (DN 1"...24") 

Class 300 (DN 1"...6") 
AWWA 

Class D (DN 28 "...78 ") 

JIS B2238 
lO K (DN 50...300) 
20 K (DN 25...300) 

AS 2129 
Table E (DN 80, 100, 150...400, 500, 600) 

AS 4087 
Cl. 14 (DN 80, 100, 150...400, 500, 600) 

Pressure tightness 

, ,.Diameter;' 

¡Fp:a 
[mm]' [incfi] 

'Mea siitiàg Lúbe 

Material 

.4 

Pressure tightness, 

Limit values 

5,°C .t 

measuilñg`'túbé 

for the 'absolute 

70 C,.- 

l 
.0 

pressure 

-480°C K' 
... 

u ; 
lining` 

[tribal 

100 °C ; 
â F' 

t 
at fluid 

k 1`30`',°Cl 
.. t. 

ll 
tempèraturps 

150"C 
i. 

' ' ) 

ryi`80C;1 

25...1000 1...40" Polyurethane 0 0 - - - - - 

65...2000 3...78" Hard rubber 0 0 0 - - - - 
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Limiting flow The diameter of the pipe and the flow rate determine the nominal diameter of the sensor. 
The optimum flow velocity is between 2...3 m /s. The velocity of flow (v), moreover, has to be matched to the 
physical properties of the fluid: 

v < 2 m /s: for abrasive fluids such as potter's clay, lime milk, ore slurry, etc. 
v > 2 m /s: for fluids causing build -up such as wastewater sludges, etc. 

Flow_characterlstic valueS (SI llllftSj f x ' Y" i i," ,,5' 

DÏameter 
Y 

[inch);,, 

Recommended flow; : r.. ' 
. .t.- 

Min :%mag'full scale valué 

(v 0.3 or 10 m%s) 

á " 
,:ull scale value ;" 
Current.output 
(v 2.5 m/s) 

Fàçtory settingá 
.... .,...: . 

Pulse valñë. i 

(',,- 2 pulses(s) 

OW flow cut Off; ; 

(v 7'0.04 ni/S) 

25 1" 9...300 dm3/min 75 dm3/min 0.50 dm3 1 dm3/min 

32 11/4" 15..300 dm3/min 125 dm3/min 1.00 dm3 2 dm3/min 

40 1 '/z" 25...700 dm3/min 200 dm3/min 1.50 dm3 3 dm3/min 

50 2" 35...1100 dm3/min 300 dm3/min 2.50 dm3 5 dm3/min 

65 2'/z" 60...2000 dm3/min 500 dm3/min 5.00 dm3 8 dm3/min 

80 3" 90...3000 dm3/min 750 dm3/min 5.00 dm3 12 dm3/min 

100 4" 145...4700 dm3/min 1200 dm3/min 10.00 dm3 20 dm3/min 

125 5" 220...7500 dm3/min 1850 dm3/min 15.00 dm3 30 dm3/min 

150 6" 20...600 m3/h 150 m3/h 0.025 m3 2.5 m3/h 

200 8" 35...1100 m3/h 300 m3/h 0.05 m3 5.0 m3/h 

250 10" 55...1700 m3/h 500 m3/h 0.05 m3 7.5 m3/h 

300 12" 80...2400 m3/h 750 m3/h 0.10 m3 10 m3/h 

350 14" 110...3300 m3/h 1000 m3/h 0.10 m3 15 m3/h 

400 16" 140...4200 m3/h 1200 m3/h 0.15 m3 20 m3/h 

450 18" 180...5400 m3/h 1500 m3/h 0.25 m3 25 m3/h 

500 20" 220...6600 m3/h 2000 m3/h 0.25 m3 30 m3/h 

600 24" 310...9600 m3/h 2500 m3/h 0.30 m3 40 m3/h 

700 28" 420...13500 m3/h 3500 m3/h 0.50 m3 50 m3/h 

- 30" 480...15000 m3/h 4000 m3/h 0.50 m3 60 m3/h 

800 32" 550...18000 m3/h 4500 m3/h 0.75 m3 75 m3/h 

900 36" 690...22500 m3/h 6000 m3/h 0.75 m3 100 m3/h 

1000 40" 850...28000 m3/h 7000 m3/h 1.00 m3 125 m3/h 

- 42" 950...30000 m3/h 8000 m3/h 1.00 m3 125 m3/h 

1200 48" 1250...40000 m3/h 10000 m3/h 1.50 m3 150 m3/h 

- 54" 1550...50000 m3/h 13000 m3/h 1.50 m3 200 m3/h 

1400 - 1700...55000 m3/h 14000 m3/h 2.00 m3 225 m3/h 

- 60" 1950...60000 m3/h 16000 m3/h 2.00 m3 250 m3/h 

1600 - 2200...70000 m3/h 18000 m3/h 2.50 m3 300 m3/h 

- 66" 2500...80000 m3/h 20500 m3/h 2.50 m3 325 m3/h 

1800 72" 2800...90000 m3/h 23000 m3/h 3.00 m3 350 m3/h 

- 78" 3300...100000 m3/h 28500 m3/h 3.50 m3 450 m3/h 

2000 - 3400...110000 113/h 28500 m3/h 3.50 m3 450 m3/h 
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' F ow cTiá ctérístic vá(úés (ÚS i its) 

Diameter 

iry 
tr 

Recommended flow rate ,.t-, 

Ìfi1t 
Gunent'output 

c 2.524, 

Factory settings, 

t 
k 

(r 24pulses/ ss) 
I I flow! 

,<. 
004 

Min. /max. fulbscale value 

by -0.3ór-10 m/s) 

1" 25 2.5...80 gal /min 18 gal /min 0.20 gal 0.25 gal/min 

1 ' /a" 32 4...130 gal /min 30 gal /min 0.20 gal 0.50 gal /min 

1 'h" 40 7...190 gal /min 50 gal /min 0.50 gal 0.75 gal/min 

2" 50 10...300 gal /min 75 gal/min 0.50 gal 1.25 gal /min 

2 'h" 65 16...500 gal/min 130 gal /min 1 gal 2.0 gal /min 

3" 80 24...800 gal /min 200 gal /min 2 gal 2.5 gal /min 

4" 100 40...1250 gal /min 300 gal /min 2 gal 4.0 gal /min 

5" 125 60...1950 gal /min 450 gal/min 5 gal 7.0 gal /min 

6" 150 90...2650 gal /min 600 gal /min 5 gal 12 gal /min 

8" 200 155...4850 gal/min 1200 gal /min 10 gal 15 gal /min 

10" 250 250...7500 gal /min 1500 gal /min 15 gal 30 gal /min 

12" 300 350...10600 gal /min 2400 gal /min 25 gal 45 gal/min 

14" 350 500...15000 gal /min 3600 gal/min 30 gal 60 gal /min 

16" 400 600...19000 gal /min 4800 gal /min 50 gal 60 gal /min 

18" 450 800...24000 gal /min 6000 gal /min 50 gal 90 gal /min 

20" 500 1000...30000 gal /min 7500 gal /min 75 gal 120 gal /min 

24" 600 1400...44000 gal /min 10500 gal /min 100 gal 180 gal /min 

28" 700 1900...60000 gal /min 13500 gal /min 125 gal 210 gal /min 

30" - 2150...67000 gal /min 16500 gal /min 150 gal 270 gal /min 

32" 800 2450...80000 gal /min 19500 gal /min 200 gal 300 gal /min 

36" 900 3100...100000 gal /min 24000 gal /min 225 gal 360 gal /min 

40" 1000 3800...125000 gal /min 30000 gal /min 250 gal 480 gal/min 

42" - 4200...135000 gal /min 33000 gal /min 250 gal 600 gal /min 

48" 1200 5500...175000 gal /min 42000 gal /min 400 gal 600 gal /min 

54" - 9...300 Mgal /min 75 Mgal /min 0.0005 Mgal 1.3 Mgal /min 

- 1400 10...340 Mgal /min 85 Mgal /min 0.0005 Mgal 1.3 Mgal /min 

60" - 12...380 Mgal /min 95 Mgal /min 0.0005 Mgal 1.3 Mgal /min 

- 1600 13...450 Mgal /min 110 Mgal /min 0.0008 Mgal 1.7 Mgal/min 

66" - 14...500 Mgal /min 120 Mgal /min 0.0008 Mgal 2.2 Mgal /min 

72" 1800 16...570 Mgal /min 140 Mgal /min 0.0008 Mgal 2.6 Mgal/min 

78" - 18...650 Mgal /min 175 Mgal /min 0.001 Mgal 3.0 Mgal /min 

- 2000 20...700 Mgal /min 175 Mgal/min 0.001 Mgal 3.0 Mgal /min 

Pressure loss No pressure loss if the sensor is installed in a pipe with the same nominal diameter. 
Pressure losses for configurations incorporating adapters according to DIN EN 545 
(-* "Operating conditions: Installation" -* "Adapters ") 
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Mechanical construction 

Measuring tube specifications Diameter 

lmml final 

Q 
DAI 

¿; i D 

Pressure 

AS 4087 L L Measuring 

031 
rubber 

pipe Kam] 

EZIP 
t t 

25 1" PN 40 - - C1.150 - 20K - 24 

32 - PN 40 - - - - 20K - 32 

40 1 '/" PN 40 - - C1.150 - 20K - 38 

50 2" PN 40 - - C1.150 - 10K - 50 

65 - PN 16 - - - - 10K 66 66 

80 3" PN 16 Table E Class 14 C1.150 - 10K 79 79 

100 4" PN 16 Table E Class 14 C1.150 - 10K 102 102 

125 - PN 16 - - - - 10K 127 127 

150 6" PN 16 Table E Class 14 C1.150 - 10K 156 156 

200 8" PN 10 Table E Class 14 C1.150 - 10K 204 204 

250 10" PN 10 Table E Class 14 C1.150 - 10K 258 258 

300 12" PN 10 Table E Class 14 C1.150 - 10K 309 309 

350 14" PN 10 Table E Class 14 C1.150 - - 342 342 

400 16" PN 10 Table E Class 14 C1.150 - - 392 392 

450 18" PN 10 - - C1.150 - - 437 437 

500 20" PN 10 Table E Class 14 C1.150 - - 492 492 

600 24" PN 10 Table E Class 14 C1.150 - - 594 594 

700 28" PN 10 - - - Class D - 692 692 

- 30" - - - - Class D - 742 742 

800 32" PN 10 - - - Class D - 794 794 

900 36" PN 10 - - - Class D - 891 891 

1000 40" PN 10 - - - Class D - 994 994 

- 42" - - - - Class D - 1043 1043 

1200 48" PN 6 - - - Class D - 1197 1197 

- 54" - - - Class D - 1339 1339 

1400 - PN 6 - - - - - 1402 1402 

- 60" - - - - Class D - 1492 1492 

1600 - PN 6 - - - - - 1600 1600 

- 66" - - - - Class D - 1638 1638 

1800 72" PN 6 - - - Class D - 1786 1786 

2000 78" PN 6 - - - Class D - 1989 1989 
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Design, dimensions Transmitter, remote version 

Transmitter dimensions, remote version 

Transmitter mounting, remote version 

A Direct wall mounting 
B Pipe mounting 
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Compact version DN s 300 

.0003217 

DN.` 

EN:(DIN) /;JIS/ 
AS (mml 

' 

ANSI' 
[inch] . 

L 

[ ) 

A 

lam). 

g ., 

Imo) 

C 

[ ) 

K 

[mm) : 

E 

1mm] '. 

25 1" 200 341 257 84 120 94 

32 - 200 341 257 84 120 94 

40 11/2" 200 341 257 84 120 94 

50 2" 200 341 257 84 120 94 

65 - 200 391 282 109 180 94 

80 3" 200 391 282 109 180 94 

100 4" 250 391 282 109 180 94 

125 - 250 472 322 150 260 140 

150 6" 300 472 322 150 260 140 

200 8" 350 527 347 180 324 156 

250 10" 450 577 372 205 400 156 

300 12" 500 627 397 230 460 166 

The length (L) is always the same regardless of the pressure rating se ected. 

II For flanges to AS, only the nominal diameters DN 80, 100 and 150...300 are available 
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Remote version DN <_ 300 

e000721a 

DN 

EN (DIN) / JIS / 
AS 1) [mm1 

ANSI 

Rich] 

L 

[mm1 

A 

[mm1 

B 

[mm1 

C 

[mm1 

K 

[mm1 

E 

[mm1 

25 1" 200 286 202 84 120 94 

32 - 200 286 202 84 120 94 

40 1 
1/2" 200 286 202 84 120 94 

50 2" 200 286 202 84 120 94 

65 - 200 336 227 109 180 94 

80 3" 200 336 227 109 180 94 

100 4" 250 336 227 109 180 94 

125 - 250 417 267 150 260 140 

150 6" 300 417 267 150 260 140 

200 8" 350 472 292 180 324 156 

250 10" 450 522 317 205 400 156 

300 12" 500 572 342 230 460 166 

The length (L) is always the same regardless of the pressure rating se ected. 
I) For flanges to AS, only the nominal diameters DN 80, 100 and 150...300 are available. 
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Compact version DN >_ 350 

.0003210 

t DN 

EN- {DIN) /AS 'IL! 

]mm] 

ASI/AWWA2) 
[inch] ` . [ 

r 
' 

[mml. [mml [m1 

_ 

[mml (m l 

350 14" 550 738.5 456.5 282.0 564 276 

400 16" 600 790.5 482.5 308.0 616 276 

450 18" 650 840.5 507.5 333.0 666 292 

500 20" 650 891.5 533.0 358.5 717 292 

600 24" 780 995.5 585.0 410.5 821 402 

700 28" 910 1198.5 686.5 512.0 1024 589 

750 30" 975 1198.5 686.5 512.0 1024 626 

800 32" 1040 1241.5 708.5 533.5 1067 647 

900 36" 1170 1394.5 784.5 610.0 1220 785 

1000 40" 1300 1546.5 860.5 686.0 1372 862 

1050 42" 1365 1598.5 886.5 712.0 1424 912 

1200 48" 1560 1796.5 985.5 811.0 1622 992 

1350 54" 1755 1998.5 1086.5 912.0 1824 1252 

1400 56" 1820 2148.5 1161.5 987.0 1974 1252 

1500 60" 1950 2196.5 1185.5 1011.0 2022 1392 

1600 64" 2080 2286.5 1230.5 1056.0 2112 1482 

1650 66" 2145 2360.5 1267.5 1093.0 2186 1482 

1800 72" 2340 2550.5 1362.5 1188.0 2376 1632 

2000 78" 2600 2650.5 1412.5 1238.0 2476 1732 

The length (L) is always the same regardless of the pressure rating selected. 
For flanges to AS, only DN 350, 400, 500 and 600 are available. 

2) Flanges < DN 700 only to ANSI available, > DN 600 only to AWWA available. 
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Remote version DN >_ 350 

s000;220 

DN 

EN (DIN) /AS I) 

[mm] 

ANSI /AWWA 2) 

[inch] 

i 
L 

[mm] 

A 

[mn 

B 

[mm] 

C 

[mm] 

K 

frnml 

E 

[mm] 

350 14" 550 683.5 401.5 282.0 564 276 

400 16" 600 735.5 427.5 308.0 616 276 

450 18" 650 785.5 452.5 333.0 666 292 

500 20" 650 836.5 478.0 358.5 717 292 

600 24" 780 940.5 530.0 410.5 821 402 

700 28" 910 1143.5 631.5 512.0 1024 589 

750 30" 975 1143.5 631.5 512.0 1024 626 

800 32" 1040 1186.5 653.0 533.5 1067 647 

900 36" 1170 1339.5 729.5 610.0 1220 785 

1000 40" 1300 1491.5 805.5 686.0 1372 862 

1050 42" 1365 1543.5 831.5 712.0 1424 912 

1200 48" 1560 1741.5 930.5 811.0 1622 992 

1350 54" 1755 1943.5 1031.5 912.0 1824 1252 

1400 56" 1820 2093.5 1106.5 987.0 1974 1252 

1500 60" 1950 2141.5 1130.5 1011.0 2022 1392 

1600 64" 2080 2231.5 1175.5 1056.0 2112 1482 

1650 66" 2145 2305.5 1212.5 1093.0 2186 1482 

1800 72" 2340 2495.5 1307.5 1188.0 2376 1632 

2000 78" 2600 2595.5 1357.5 1238.0 2476 1732 

The length (L) is always the same regardless of the pressure rating selected. 
o For flanges to AS, only DN 350, 400, 500 and 600 are available. 
2) Flanges < DN 700 only to ANSI available, > DN 600 only to AWWA available. 
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Ground disk (DN 25...300) 

.0003221 

DN.' 

s 

,EN (DIN) / JIS / 
4 

AS 4) (mm) 

ANSI 

' - 

{In 
¡¡ 

(mm) - 

B 

' (mm) 

D 
, 

. 

[mm) ' 

ü 

Imm)I 

25 1" 26 62 77.5 87.5 

32 - 35 80 87.5 94.5 

40 1 1/2" 41 82 101 103 

50 2" 52 101 115.5 108 

65 - 68 121 131.5 118 

80 3" 80 131 154.5 135 

100 4" 104 156 186.5 153 

125 - 130 187 206.5 160 

150 6" 158 217 256 184 

200 8" 206 267 288 205 

250 10" 260 328 359 240 

300 2) 12" 2) 312 375 413 273 

300 3) 12" 3) 310 375 404 268 

I) Ground disks can be used for all flange standards /pressure ratings that can be delivered, except for DN 300. 
2) PN 10/16, Cl. 150 
3) PN 25, JIS l OK /20K 
4) For flanges to AS, DN 32, 40, 65 and 125 are not available. 

Endress + Hauser 25 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 543 of 667



Proline Promag 10 W 

Weight Weight 

Diameter 

Imm] 

data in 

I>nCh) 

kg 

Compact 

EN (DIN) / 
AS 

1 

version 

JIS 

ANSI / 
AWWA 

Remote version 

Sensor 

EN (DIN) / 
AS '1 JIS 

(without cable) 

ANSI / 
AWWA 

Transmitter 

Wall housing 

25 1" 

°v 

á 

5.7 

, o - 

5.7 

. 

0 L 

5.7 

° 
á 

5.3 5.3 

0 
i 
0 

5.3 3.1 

32 1'' /a" 6.4 5.7 - 6.0 5.3 - 3.1 

40 1 '/z" 7.8 6.7 7.8 7.4 6.3 7.4 3.1 

50 2" 9.0 7.7 9.0 8.6 7.3 8.6 3.1 

65 2 '/z" 

o 
'z 
a. 

10.4 9.5 - 

b 
.z 
c.. 

10.0 

o .- 

9.1 - 3.1 

80 3" 12.4 10.9 12.4 12.0 10.5 12.0 3.1 

100 4" 14.4 13.1 14.4 14.0 12.7 14.0 3.1 

125 5" 19.9 19.4 19.5 19.0 3.1 

150 6" 23.9 22.9 23.9 23.5 22.5 23.5 3.1 

200 8" 

0 
z 

43.4 40.3 43.3 

0 
z 
a 

43 39.9 43 3.1 

250 10" 63.4 67.8 73.4 63 67.4 73 3.1 

300 12" 68.4 70.7 108.4 68 70.3 108 3.1 

350 14" 113.4 172.4 113 173 3.1 

400 16" 133.4 203.4 133 203 3.1 

450 18" 173.4 253.4 173 253 3.1 

500 20" 173.4 283.4 173 283 3.1 

600 24" 233.4 403.4 233 403 3.1 

700 28" 353.4 

A ' 
,o 

398.4 353 

. 

n 

o 

398 3.1 

- 30" - 458.4 - 458 3.1 

800 32" 433.4 548.4 433 548 3.1 

900 36" 573.4 798.4 573 798 3.1 

1000 40" 698.4 898.4 698 898 3.1 

- 42" 

,o 
z a 

- 1098.4 - 1098 3.1 

1200 48" 848.4 1398.4 848 1398 3.1 

- 54" - 2198.4 - 2198 3.1 

1400 - 1298.4 - 1298 - 3.1 

- 60" - 2698.4 ,o 
z 
a-. 

- 2698 3.1 

1600 - 1698.4 - 1698 - 3.1 

- 66" - 3698.4 - 3698 3.1 

1800 72" 2198.4 4098.4 2198 4098 3.1 

- 78" - 4598.4 - 4598 3.1 

2000 - 2798.4 - 2798 - 3.1 

' o For flanges to AS, only DN 80, 100, 150.. 400, 500 and 600 are available. 

Transmitter (compact version): 1.8 kg 

Weight data valid for standard pressure ratings and without packaging material 
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Material Housing: powder -coated die -cast aluminum 

Sensor housing 
- DN 25...300: powder -coated die -cast aluminum 
- DN 350...2000: coated steel (Amerlock 400) 

Measuring tube 
- DN < 350: stainless steel 1.4301 or 1.4306/304L; 

Flange material with Al /Zn protective coating 
- DN > 300: stainless steel 1.4301 or 1.4306/304; 

Flange material with Amerlock 400 coating 

Flanges 
- EN 1092 -1 (DIN2501): RSt37 -2 (S235JRG2) / C22 / Fe 410W B 

(DN < 350: with Al /Zn protective coating; DN > 300 with Amerlock 400 coating) 
- ANSI: A 105 

(DN < 350: with Al /Zn protective coating; DN > 300 with Amerlock 400 coating) 
- AWWA: 1.0425 (with Amerlock 400 coating) 
- JIS: RSt37 -2 (S235JRG2) / HII / 1.0425 

(DN < 350: with Al /Zn protective coating; DN > 300 with Amerlock 400 coating) 
- AS 2129 

- (DN 25, 150, 200, 250, 300, 600) A105 or RSt37 -2 (S235JRG2) 
- (DN 50, 80, 100, 350, 400, 500) A105 or St44 -2 (S275JR) 
(DN < 350: with Al /Zn protective coating; DN > 300 with Amerlock 400 coating) 

- AS 4087: A105 or St44 -2 (S275JR) 
(DN < 350 with Al/Zn protective coating; DN > 300 with Amerlock 400 coating) 

Ground disks: 1.4435/316L or Alloy C -22 

Electrodes: 1.4435/316L, Alloy C -22 

Seals: to DIN EN 1514 -1 

Material load diagram Caution! 

The following diagrams contain material load diagrams (reference curves) for flange materials with regard to 
the medium temperature. However, the maximum medium temperatures permitted always depend on the 
lining material of the sensor and /or the sealing material. 

Flange connection to EN 1092 -1 (DIN 2501) 
Material: RSt37 -2 (S235JRG2) / C22 / Fe 410W B 

1:00-rrFcrrrr-05-11-u-rr-000 
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Flange connection to ANSI B16.5 
Material: A 105 

[bar] 

60 

50 

40 

30 

20 

10 

0 

ate I I o 111101 
1111 Class 300 __ =_V ®1111 11 1111 W _1Mii 

class 150 __¡_r,__ 1 
NM= 

[psi] 

870 

725 

580 

435 

290 

145 

I I 

-60 -40 -20 0 20 40 60 80 100 120 140 160 180 [°C] 

o 

.0003226 

Flange connection to AWWA C207, Class D 

Material: 1.0425 

[bar] 

11 

10 

o 

Wag111 r1 A °iiiú°imoúi°ui 1111 mmmoo M11111 iiiii°ii°mñ°i 1 [psi] 

159,5 

145 

130,5 

116 

101,5 

o 

-60 -40 -20 0 20 40 60 80 100 120 140 160 [ °C] 

ani 0wnnxos.x- n -xx-000 

Flange connection to JIS B2238 
Material: RSt37 -2 (S235JRG2) / HIl / 1.0425 

[bar] 

30 

20 

10 

o 

W 
MOM 11111111111 
MN 1°K mm 0 
111111111M 

1 I i 

-60 -40 -20 0 20 40 60 80 100 120 140 160 180 [°C] 

20K 

.0000229 
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Flange connection to AS 2129 Table E or AS 4087 Cl. 14 
Material: A105 / RSt37 -2 (S235JRG2) / St44 -2 (S275JR) 

[bar] 

25 

20 

15 

10 

o 

..uummi uu u r== - u m 1 REM 

-60 -40 -20 0 20 40 60 80 100 120 140 160 I'C] 

FODxx Fxxrxx-05-xx.u.u-010 

Fitted electrodes Measuring electrodes, reference electrodes and empty pipe detection electrodes available as standard with: 
1.4435 
Alloy C -22 

Process connections Flange connection: 
EN 1092 -1 (DIN 2501), < DN 350 form A, > DN 300 form B 

(Dimensions to DIN 2501, DN 65 PN 16 and DN 600 PN 16 exclusively to EN 10921) 
ANSI 816.5 
AWWA C 207, Class D 

JIS B2238 
AS 2129 Table E 

AS 4087 Cl. 14 

Surface roughness Electrodes with 1.4435 (AISI 316L), Alloy C -22: <_ 0.3...0.5 µm 
(All data refer to parts in contact with medium) 
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Human interface 

Display elements Liquid crystal display: unilluminated, two-line, 16 characters per line 

Display (operating mode) preconfigured: volume flow and totalizer status 
1 totalizer 

Operating elements Local operation via three keys (S, O, F) 

Remote operation Operation via HART protocol and ToF Tool - Fieldtool Package 

Certificates and approvals 

CE mark The measuring system is in conformity with the statutory requirements of the EC Directives. 

Endress +Hauser confirms successful testing of the device by affixing to it the CE mark. 

C -tick mark The measuring system meets the EMC requirements of the Australian Communications Authority (ACA) 

Ex approval Information about currently available Ex versions (ATEX, FM, CSA, etc.) can be supplied by your Endress 
+Hauser Sales Center on request. All explosion protection data are given in a separate documentation which 
is available upon request. 

Other standards and 
guidelines 

EN 60529 
Degrees of protection by housing (IP code) 

EN 61010 
Protection Measures for Electrical Equipment for Measurement, Control, Regulation and Laboratory 

Procedures. 

EN 61326/A1 (IEC 1326) 
"Emission in accordance with requirements for Class A ". 

Electromagnetic compatibility (EMC requirements) 

ANSI /ISA- 582.01 
Safety Standard for Electrical and Electronic Test, Measuring, Controlling and related Equipment - General 
Requirements. Pollution degree 2, Installation Category II. 

CAN/CSA-C22.2 No. 1010.1 -92 
Safety requirements for Electrical Equipment for Measurement and Control and Laboratory Use. 

Pollution degree 2, Installation Category II 

Pressure measuring device 
approval 

Measuring devices with a nominal diameter smaller than or equal to DN 25 correspond to Article 3(3) 

of the EC Directive 97/23/EC (Pressure Equipment Directive) and have been designed and manufactured 
according to good engineering practice. Where necessary (depending on the medium and process pressure), 

there are additional optional approvals to Category II /III for larger nominal diameters. 
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Ordering information 
Your Endress 
+Hauser service organization can provide detailed ordering information and information on the order codes on 

request. 

Accessories 
Various accessories, which can be ordered separately from Endress +Hauser, are available for the transmitter 
and the sensor. Your Endress +Hauser service organization can provide detailed information on the order codes 
in question. 

Documentation 
System Information Promag 10 (SI042D /06 /en) 

Operating Instructions Promag 10 (BA082D /06 /en) 

Registered trademarks 
KALREZ® and VITON® 

Registered trademarks of E.I. Du Pont de Nemours & Co., Wilmington, USA 

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

HART® 

Registered trademark of the HART Communication Foundation, Austin, USA 

ToF Tool - Fieldtool® Package, Fieldcheck ®, Applicator® 

Registered or registration -pending trademarks of Endress +Hauser Flowtec AG, Reinach, CH 
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IDeutsctiland° Österreich Schweiz. 

Endress +Hauser Vertrieb Service Technische Büros Endress +Hauser Endress +Hauser 
Messtechnik Beratung I Help -Desk 3 Hamburg Ges.m.b.H. Metso AG 

GmbH+Co. KG Information Feldservice Hannover Lehnergasse 4 Sternenhofstraße 21 

Colmarer Str. 6 Auftrag A Ersatzteile /Reparatur Ratingen 1230 Wien 4153 Reinach /BL I 

79576 Weil am Rhein Bestellung Kalibrierung 3 Frankfurt Tel. +43 1 88 05 60 Tel. +41 61 7 15 75 75 

Fax 0800 EH FAXEN Tel. 0800 EHVERTRIEB Tel. 0800 EHSERVICE 3 Stuttgart Fax +43 1 88 05 63 35 Fax +41 61 7 11 16 50 

Fax 0800 3 43 29 36 Tel. 0800 3 48 37 87 Tel. 0800 3 47 37 84 
München info @at.endress.com info @ch.endress.com 

www.de.endress.com info @de.endress.com service@de.endress.com Berlin www.at.endress.com www.ch.endress.com 

Endress+Hauser 
People for Process Automation 

T1093D/06/en/06.05 
50104872 
FM+SGML6.0 ProMoDo 
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Level 
)I 

Pressure Flow 

o 
) C 

Temperature Liquid 
Analysis 

Vv1 
Registration 

e 
Systems Service 
Components 

Operating Instructions 

Prosonic M FMU40/41 /42/43 
Ultrasonic Level Measurement 

HARTr}_jL1 
FIELD COMMUNICATION PR OL 

BA237F/00/en/08.06 
52010990 

Valid as of software version: 
V 01.04.00 (amplifier) 
V 01.04.00 (communication) 

o 

Solutions 
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People for Process Automation 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 552 of 667



Short instructions 

Short instructions 

KA 183F/00/a2/02.02 
52010993 

0 

0 

000 
measured value 

o © 

Group 
selection 

Prosonic M - Quick Setup 

/\ Contrast: ©+ Q or © + Q 

00 
basic setup 

Co u 
002 
tank shape 

003 
medium 
property 

01 - dome - unknown 
safety,settings,,, ceiling - liquid 

` - horizontal - > 4 mm 
OE 

cyl. - e 4 mm temperature 

04 
linearisation 

05 
extended calibr. 
....... ..........:.............. ... .. 

004 005 059 006 
process empty blocking full 
cond. calibr. distance calibr. 

- standard nput E BD is nput F 

- calm (s. sketch) displayed (s. sketch) 
surface (s. sketch) 

- add. 

008 
dist./ 
meas value 

051 
check 
distance 

;008 (] ;dist./ 
:meas.value..,: 

052 053 
-: range of + start 

mapping ;!mapping 

D and L are - ok confirm 
displayed - too small suggestion 
(s. sketch) - too big or specify 

unknown range 
- bypass agitator - manual 

06 
output (HART, FF) 
profibus param.(PA) 

OE 

Envelope curve 

09 
display 

OA 

diagnostics 

0E1 0E2 
plot settings recording 

curve 

092 
langua.e 

s 
system tag no. 
pa ame er ............................... 

1011111 II I II III 

2506 09C; lN__ 
-0.01 2.461n 5.00 

0A3 
reset 

0A4 
unlock 
parameter 

333 (HART) 100 (HART) 
33333(PA,FF) 2457(PA,FF) 

E 

BD: blocking distance 

- -- -100% 

D 

L 

-- 0% 

LOO-FMU4u[-05-0000an4OI 

Contents of the operating instructions 
This operating instructions describes the installation and commissioning of the Prosonic M 
ultrasonic level transmitter. It contains all the functions required for a normal measuring operation. 
Also, the Prosonic M provides additional functions for optimising the measuring point and for 

converting the measured value. These functions are not included in this operating instructions. 

You can find an overview of all the device functions in the Appendix. 

You can find a detailed description of all the device functions in the operating instructions BA 

240F /00 /en "Prosonic M - Description of Instrument Functions ". This is located on the supplied 
documentation CD -ROM. 
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Safety instructions 

1 Safety instructions 

1.1 Designated use 
The Prosonic M is a compact measuring device for continuous, non -contact level measurement. 
Depending on the sensor, the measuring range is up to 15m in fluids and up to 7m in bulk solids. 
By using the linearisation function, the Prosonic M can also be used for flow measurements in open 
channels and measuring weirs. 

1.2 Installation, commissioning, operation 
The Prosonic M is fail -safe and is constructed to the state -of -the -art. It meets the appropriate 
standards and EC directives. However, if you use it improperly or other than for its designated use, 
it may pose application- specific hazards, e.g. product overflow due to incorrect installation or 
configuration. Installation, electrical connection, start -up, operation and maintenance of the 
measuring device must therefore be carried out exclusively by trained specialists authorised by the 
system operator. Technical personnel must have read and understood these operating instructions 
and must adhere to them. You may only undertake modifications or repair work to the device when 
it is expressly permitted by the operating instructions. 

1.3 Hazardous area 
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. 
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Safety instructions 

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

Safety conventions 

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

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

Note! 
A note highlights actions or procedures which, if not performed correctly, may indirectly affect 
operation or may lead to an instrument response which is not planned 

Explosion protection 

G CX 
Device certified for use in explosion hazardous area 
If the device has this symbol embossed on its name plate it can be installed in an explosion hazardous 
area 

EX 

Explosion hazardous area 
Symbol used in drawings to indicate explosion hazardous areas. Devices located in and wiring 
entering areas with the designation "explosion hazardous areas" must conform with the stated type 

of protection. 

A 
Safe area (non -explosion hazardous area) 
Symbol used in drawings to indicate, if necessary, non -explosion hazardous areas. Devices located in 

safe areas still require a certificate if their outputs run into explosion hazardous areas 

Electrical symbols 

Direct voltage 
A terminal to which or from which a direct current or voltage may be applied or supplied 

, Alternating voltage 
A terminal to which or from which an alternating (sine -wave) current or voltage may be applied or 
supplied 

1_ 
- 

Grounded terminal 
A grounded terminal, which as far as the operator is concerned, is already grounded by means of an 

earth grounding system 

Protective grounding (earth) terminal 
A terminal which must be connected to earth ground prior to making any other connection to the 
equipment 

jrEquipotential connection (earth bonding) 
A connection made to the plant grounding system which may be of type e.g. neutral star or 

equipotential line according to national or company practice 

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

2 Identification 

2.1 Nameplate 

5 

OH ENDRESS +HAUSER Made in Germany IIMI PROSONIC -M D -79689 Maulburg 

Order Code: I 1 I 

Ser. -No.: 
I 2 I IP68 / NEMA 6P 

Profibus PA / 
Foundation Fieldbus 

90...253 VAC 4VA 
- 10,5 ...32 VDC 1W 

14 ... 36 VDC 0,8W \(j+ 4 ... 20rnA HART 2 -wire 
4 -wire 

TA > 70°C: 1 >aec 

3 

4 p A ALU 
if modification Patents X see sep. labet 

Dat. /Insp.: 
001345 -e E 

L00-FMlldrrrr-I B-0000-yy-001 

I: Order Code; 2: Serial number; 3: Designation according to Directive 94/9/EC and designation of the type of protection 
(only for certified device variants); 4: Reference to additional safety- relevant documentation (only for certified device 
variants); 5: Communication variant and supply voltage (the appropriate option is highlighted) 

6 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 557 of 667



 

Identification 

2.2 Product structure FMU 40 

Certificates - 
A Variant for non -hazardous area 

1 ATEX II 1/2 G or II 2 G; EEX is IIC T6 

4 ATEX II 1/2 G or II 2 G; EEX d Rai IIC T6 

G ATEX II 3G EEx nA II T6 

2 ATEX II 1 /2D, Alu blind cover 

5 ATEX II 1 /3D 
S FM IS C1.1,11,111 Div. 1 Gr. A -G / NI Cl. I Div. 2 

T FM XP Cl. I,11,III Div. 1 Gr. A -G 

U CSA IS C1.1,11,111 Div. 1 Gr. A -G / NI Cl. I Div. 2 

CSA XP C1.1,1I,11I Div. 1 Gr. A -G 

N CSA General Purpose 

K TIIS Ex is II C T6 

Y Special certificate 

cr, * . ', ",`PTOCess'connection w- 

R 

N 

Y 

G Ph" threadlSO 228 

NPT 11/2" - 11,5 thread 

Special version 

° Power'supply /communicàäòn 
B 

H 

G 

D 

F 

Y 

2 wire, 4...20mA- loop /HART 

4 wire, 10,5...32VDC / 4 -20mA HART 

4 wire, 90...253VAC / 4 -20mA HART 

2 wire, PROFIBUS PA 

2 wire, Foundation Fieldbus 

Special version 

Display / oá -site operation . 

1 

2 

3 

9 

Without LC display 

With LC display VU 331 incl. on -site operation 

Prepared for remote display FHX 40 

Special version 

Housing . ;. 

A 

C 

D 

9 

Aluminium F12 housing coated to IP 68 

Aluminium T12 housing coated to IP 68; with separate terminal compartment 

Aluminium 112 housing coated to IP 68; with separate terminal compartment; 
with overvoltage protection 

Special version 

Screw union/entry, . 

2 M20x1.5 screw union 
3 G 1/2" entry 

4 NPT 1/2" entry 

5 M12 PROFIBUS -PA plug -in connector 

6 7/8" FF plug 

9 Special version 

Product designation 

7 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 3 - Section 11 continued - OM Manual

Q-Pulse Id TMS1351 Active 29/07/2015 Page 558 of 667



Identification 

2.3 Product structure FMU 41 

.. .. Certificates ' : 

A 

1 

4 

G 

2 

5 

S 

T 

U 

V 

N 

K 

Y 

Variant for non -hazardous area 

ATEX II1 /2GorII2G; EEX ialICT6 
ATEX II 1/2 G or II 2 G; EEX d [La] IIC TO 

ATEX II 3G EEx nA II T6 

ATEX II 1 /2D, Alu blind cover 

ATEX II 1 /3D 
FM IS C1.1,11,111 Div. 1 Gr. A -G / NI Cl. I Div. 2 

FM XP Cl. I,II,I11 Div. 1 Gr. A -G 

CSA IS C1.1,11,111 Div. 1 Gr. A -G / NI Cl. I Div. 2 

CSA XP Cl. I,11,II1 Div. 1 Gr. A -G 

CSA General Purpose 

TIISExialICT6 
Special certificate 

. , .,.° ;Process connection . -° --- -_. G ->,_ , _ -` 
R 

N 

Y 

G 2" threadlSO 228 

NPT 2" - 11,5 thread 

Special version 

Power supply /communication. . 

B 

H 

G 

D 

F 

Y 

2 wire, 4...20mA- loop /HART 

4 wire, 10,5...32VDC / 4 -20mA HART 

4 wire, 90...253VAC / 4 -20mA HART 

2 wire, PROFIBUS PA 

2 wire, Foundation Fieldbus 

Special version 

' . Display / on -site operation . 

. 

. 

1 

2 

3 

9 

Without LC display 

With LC display VU 331 incl. on -site operation 

Prepared for remote display FHX 40 

Special version 

Housing 
A 

C 

D 

9 

Aluminium F12 housing coated to IP 68 

Aluminium 112 housing coated to IP 68 with separate terminal compartment 

Aluminium T12 housing coated to IP 68; with separate terminal compartment; 
with overvoltage protection 

Special version 

Screw tinlon/entry 
2 

3 

4 

5 

6 

9 

M20x1.5 screw union 

G 1/2" entry 

NPT 1/2" entry 

M12 PROFIBUS -PA plug -in connector 

7/8" FF plug 

Special version 

FMU 41 - Product designation 
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Identification 

2.4 Product structure FMU 42 

Certificates 
A Variant for non -hazardous area 

1 ATEX II 1/2 G EEX is IIC TO 

4 ATEX II 1/2 G EEX d [la] IIC T6 

G ATEX II 3G EEx nA II T6 (in preparation) 

S FM IS Cl. 1,11,11I Div. I Gr. A -G / NI Cl. I Div. 2 

T FM XP C1.1,11,111 Div. 1 Gr. A -G 

U CSA IS Cl. í,íí,íI1 Div. 1 Gr. A -G / NI Cl. I Div. 2 

CSA XP Cl. I,II,III Div. I Gr. A -G 

N CSA General Purpose 

K TIIS Ex is II C T6 (in preparation) 

Y Special certificate 

Process connection 
M 

P 

Q 

S 

T 

U 

V 

Y 

mounting bracket FAU20 

DN80 /ANSI 3 " /JISIOK80, PP, Universal flange 

DN80 /ANSI 3 " /JIS10K80, PVDF, Universal flange 

DN80 /ANSI 3 " /JISIOK80, 316L, Universal flange 

DN100 /ANSI 4 "/JIS16K100, PP, Universal flange 

DN100 /ANSI 4 "/JIS16K100, PVDF, Universal flange 

DN100 /ANSI 4 " /JIS16K100, 316L, Universal flange 

Special version 

Power supj1Y /cómmuäicàtion 
B 

H 

G 

D 

F 

Y 

2 wire, 4...20mÁ- loop /HART 

4 wire, 10,5...32VDC / 4 -20mA HART 

4 wire, 90...253VAC / 4 -20mA HART 

2 wire, PROFIBUS PA 

2 wire, Foundation Fieldbus 

Special version 

Display / on -site Operation 
1 

2 

3 

9 

Without LC display 

With LC display VU 331 incl. on -site operation 

Prepared for remote display FHX 40 

Special version 

Hoúsing . 

A 

C 

D 

Y 

Aluminium F12 housing coated to IP 68 

Aluminium 112 housing coated to IP 68, with separate terminal compartment 

Aluminium T 12 housing coated to IP 68, with separate terminal compartment; with 
overvoltage protection 

Special version 

1 Gland/Entry, ' 

2 M20x1.5 gland 

3 G 1/2" entry 

4 NPT 1/2" entry 

5 M12 PROFIBUS -PA plug 

6 7/8" FF plug 

9 Special version 

Sealing-Sensor/Flange 
2 VITON flat sealing 

3 EPDM flat sealing 

9 special version 

Additional options ' 

FMU 42 - 

A Additional options not selected 

I Product designation 
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Identification 

2.5 Product structure FMU 43 

Certificates 
A 

2 

5 

M 

N 

P 

Y 

Variant for non -hazardous area 

ATEX II 1/2 D or II 2 D, Aluminium Deckel 

ATEX II 1/3 D or II 3 D, Sichtdeckel 

FM DIP Class II, III, Div. 1, Gr. E,F,G NI 

CSA General Purpose 

CSA DIP, Class II, Ill, Div. 1, Gr. E,F,G NI 

Special version 

- Process connection/material 
P 

S 

K 

M 

Y 

Flange DN 100 /ANSI 4 " /JIS 16K100, PP (universal slip-on flange included) 

Flange DN 100 /ANSI 4 " /JIS 16K100, SS 31611 (universal slip -on flange included) 

Without slip -on flange /without mounting bracket (customer mounting equipment) 

With mounting bracket 

Special version 

j Power supply /communication 
H 

G 

D 

F 

Y 

4 wire, 10,5...32VDC / 4 -20mA HART 

4 wire, 90...253VAC / 4 -20mA HART 

2 wire, PROFIBUS PA 

2 wire, Foundation Fieldbus 

Special version 

Display / on -site operation 
1 

2 

3 

9 

Without LC display 

With LC display VU 331 incl. on -site operation 

Prepared for remote display FHX 40 

Special version 

Housing 
A 

9 

Aluminium F12 housing coated to IP 68 

Special version 

j new union/entry 

FMU 43 - 

2 

3 

4 

5 

6 

9 

M20x1.5 screw union 

G 1/2" entry 
NPT 1/2" entry 

M12 PROFIBUS -PA plug -in connector 

7/8" FF plug 

Special version 

Product designation 
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Identification 

2.6 Scope of delivery 

2.6.1 Instrument and accessories 
Instrument according to the version ordered 
"ToF Tool - FieldTool Package" (2 CD -ROMs) 
for FMU 40/41 in the versions FMU 40 *R * * * *. and FMU 41 *R * * * *: counter nut (PC) 

for FMU 40/41: sealing ring (EPDM) 
for gland M20x1.5: 
- 1 cable gland for 2 -wire instruments 
-2 cable glands for 4 -wire instruments 
The cable glands are mounted on delivery. 

2.6.2 Supplied documentation 

Short instructions (KA 183F, in the instrument) 

intended as a memory jogger for users who are familiar with the operating concept of 
Endress +Hauser Time -of- Flight instruments. 

Operating instructions (BA 237F, this booklet) 

This describes the installation and commissioning of the Prosonic M. The operating menu includes 
all the functions which are required for standard measurement tasks. Any additional functions are 
not included. 

Description of Instrument Functions (BA 240F) 

contains a detailed description of all the functions of the Prosonic M. You can find this document 
as a pdf file on the supplied ToF Tool - FieldTool CD -ROM 1. 

Safety instructions 

Additional safety instructions (XA, ZE, ZD) are supplied with certified device versions. Refer to the 
nameplate for the names of the safety instructions that apply to your device version. 

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

2.8 Registered trademarks 
HART® 

Registered trademark of HART Communication Foundation, Austin, USA 

ToF® 

Registered trademark of the company Endress +Hauser GmbH +Co. KG, Maulburg, Germany 

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

11 
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Flange: 
DN80 /ANSI3 " /JIS10K80 
DN100 /ANSI4" /JIS16K100 
suitable for PN16 
acc. to DIN /EN 1092 parti 

FMU 42 with universal flange 

Installation 

3 Installation 

3.1 Dimensions 

F12 housing 

60 AF 

G 1 x/z" 

FMU 40 

tr3:: 
11/2 NPT 

r` 

0 39 

60 AF 

G2" 
2 NPT 

T12 housing 

68 94 
65 78 i i _ 32 

FMU 41 

FMU 42 with mounting bracket 

co 

i 

0 50 --. 

FMU 43 with slip -on flange 
-86 65 

ANSI 4" DN 100 
Alternatively, a separate flange can be used. 

M8 

o 

070 
,. 

FMU 43 with mounting bracket 

Mounting bracket for FMU 42/43 

119 ?5 

o 
N 

40 40 

IN 11 

ch 
N 

25 

L00.FMU4xxxx-0600-00 <n-0OJ 
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Installation 

3.2 Installation variants 

3.2.1 Installation variants FMU 40, FMU 41 

Installation with counter nut 

counter nut (PC) 
supplied 
for G 1W and 
G 2" instruments 

Installation with sleeve 

Sealing ring 
(EPDM) 
supplied 

Installation with installation bracket Installation with adapter flange 

adapter flange 

II Sealing ring 
(EPDM) 
supplied 

sensor nozzle 

For installation bracket or adapter flange s. chapter "Accessories ". 

LOO-FMUacccui 7-0OOD<n-002 
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Installation 

3.2.2 Installation variants FMU 42 

Installation with universal flange Installation with mounting bracket 

Flange: 
DN80/AN S I3"/J I S 10 K80 
DN 100/AN SI4'YJ I S 16K 100 

LOO-FMI142xxxx-17-00-00-en-0OI 

3.2.3 Installation variants FMU 43 

Installation with 
universal slip -on flange (option) 

slip -on flange 

SIIMI MIDI 

nozzle 
e.g.Zone 20 

sensor 

Installation with 
mounting bracket 

Zone 20 

VJO-FM1143xxxx-17-0O00-en4701 
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Installation 

3.3 Installation conditions 

3.3.1 Installation conditions for level measurements 

LOO-FMUdex lc-I 70040de-005 

Do not install the sensor in the middle of the tank (3). We recommend leaving a distance between 
the sensor and the tank wall (1) measuring 1/6 of the tank diameter. 
Use a protective cover, in order to protect the device from direct sun or rain (2). 

Avoid measurements through the filling curtain (4). 

Make sure that equipment (5) such as limit switches, temperature sensors, etc. are not located 
within the emitting angle a. In particular, symmetrical equipment (6) such as heating coils, baffles 

etc. can influence measurement. 
Align the sensor so that it is vertical to the product surface (7). 

Never install two ultrasonic measuring devices in a tank, as the two signals may affect each other. 
To estimate the detection range, use the 3 dB emitting angle a. 

Sensor 
. _ 

a Lmu rmu 

FMU 40 11° 5 m 0,48 m 

FMU 41 11° 8 m 0,77 m 

FMU 42 9° 10 m 0,96 m 

FMU 43 6° 15 m 0,79 m 

3.3.2 Installation in narrow shafts 

In narrow shafts with strong interference 
echoes, we recommend using an ultrasound 
guide pipe (e.g. PE or PVC wastewater pipe) 
with a minimum diameter of 100 mm. 
Make sure that the pipe is not soiled by accumu- 
lated dirt. If necessary, clean the pipe at regular 
intervals. 
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Installation 

3.3.3 Installation conditions for flow measurements 
Install the Prosonic M at the inflow side, as close above the maximum water level Hmax as possible 
(take into account the blocking distance BD). 

Position the Prosonic M in the middle of the channel or weir. 
Align the sensor membrane parallel to the water surface. 
Keep to the installation distance of the channel or weir. 
You can enter the "Flow to Level" linearisation curve ( "Q/h curve ") using ToF Tool or manually 
via the on -site display. 

Example: Khafagi- Venturi flume 

L00.FMUAxxx[-I 7-CO-00-en-003 
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Installation 

Example: Triangular weir 

LOO-FMU4111mI )-0O{1P<n-012 
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Installation 

3.4 Measuring range 

3.4.1 Blocking distance, Nozzle mounting 
Install the Prosonic M at a height so that the blocking distance BD is not undershot, even at 
maximum fill level. Use a pipe nozzle if you cannot maintain the blocking distance in any other way. 
The interior of the nozzle must be smooth and may not contain any edges or welded joints. In 

particular, there should be no burr on the inside of the tank side nozzle end. Note the specified limits 
for nozzle diameter and length. To minimise disturbing factors, we recommend an angled socket 
edge (ideally 45 °). 

Lc0-FMUd[no-1 ]-0O-0Pen-004 

BD: blocking distance; SD: safety distance; E: empty calibration; F. full calibration (span); D: nozzle diameter; L: nozzle 
length 

Sensor 
; . 

BD 
Max' range 
liquids 

Max. range 
bulk materials 

nozzle diameter max. nozzle length. 

FMU 40 0.25 m 5 m 2 m 

50 mm approx. 80 min 

80 mm approx. 240 mm 

100 mm approx. 300 mm 

FMU 41 0.35 m 8m 3.5m 
80 mm approx. 240 mm 

100 mrn approx. 300 mm 

FMU42 0.4m 10m 5m 
80 mm approx. 250 mm 

100 mm approx. 300 mm 

FMU 43 0.6 m 15 m 7 m min. 100 mm approx. 300 mm 

Caution! 
If the blocking distance is undershot, it may cause device malfunction. 

18 
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Installation 

3.4.2 Safety distance 

If the level rises to the safety distance SD, the device switches to warning or alarm status. 
The size of SD can be set freely in the "Safety distance" (015) function.The "in safety distance" 
(016) function defines how the device reacts if the level enters the safety distance. 

There are three options: 
Warning: The device outputs an error message but continues measurement. 
Alarm: The device outputs an error message. The output signal assumes the value defined in the 
"Output on alarm" (011) function (MAX, MIN, user -specific value or holds the last value). As 

soon as the level drops below the safety distance, the device recommences measurement. 
Self holding: The device reacts in the same way as for an alarm. However, the alarm condition 
continues after the level drops below the safety distance. The device only recommences 
measurement when you cancel the alarm using the "Ackn. alarm" (017) function. 

3.4.3 Range 

The sensor range is dependent on the measuring conditions. Refer to Technical Information TI 

365F /00 /en for an estimation. The maximum range is shown in the above diagram (valid for good 
conditions). 

Sensor 
,._ .. . . . 

maximum 
., . , . ,.:: 

. 

FMU 40 5 m 

FMU 41 8 m 

FMU 42 10 m 

FMU 43 15 m 
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Installation 

3.5 Installation hint for FMU 40/41 
Screw the Prosonic M at the screw -in piece 
using an 60 AF spanner. 
Maximum torque: 20 Nm. 

F12 or T12 housing 

Caution! 
Use only the screw -in 
piece to screw in 

the Prosonic M 

max torque 
20 Nm 

LOO-FMU4011-17-00-00-en-000 

3.6 Turn housing 
After mounting, the housing can be turned 350° in order to simplify access to the display and the 
terminal compartment. Proceed as follows to turn the housing to the required position: 

Undo the fixing screws (1) 

Turn the housing (2) in the required direction 
Tighten up the fixing screws (1). Maximum torque 0.5 Nm. 
Loctite can be used for securing the screw. 

LOO- FMU41xx 17-004OPen -013 

3.7 Installation check 
After installing the device, carry out the following checks: 

Is the device damaged (visual inspection)? 
Does the device correspond to the measuring point specifications for process temperature, process 
pressure, ambient temperature, measuring range etc. 
If available: Are the measuring point number and labelling correct (visual inspection)? 
Is the measuring device sufficiently protected against precipitation and direct sunlight? 
Are the cable glands tightened correctly? 
After aligning the housing, check the process seal at the nozzle or flange.. 
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Wiring 

4 Wiring 

4.1 Electrical connection 
Caution! 
Before connection please note the following: 

The power supply must be identical to the data on the nameplate. 
Switch off power supply before connecting up the instrument. 
Connect equipotential bonding to transmitter ground terminal before connecting up the 
instrument (s. section "Potential matching ") 

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

4.1.1 Wiring in the housing F12 

1. Unscrew housing cover (1). 

2. Remove display (2) if fitted. 

3. Remove cover plate (3) from terminal 
compartment. 

4. Pull out terminal module (4) slightly using 
pulling loop. 

5. Insert cable (5) through gland (6). 

( Caution! 

If possible, insert the cable from above and 
let a draining loop in order to avoid 
intrusion of humidity. 

6. Connect cable screen to the grounding 
terminal (7) within the terminal 
compartment. 

7. Make connection according to terminal 
assignment (see below). 

8. Re- insert terminal module (4). 

9. Tighten cable gland (6). 

10. Tighten screws on cover plate (3). 

11. Insert display (2) if fitted. 

12. Screw on housing cover (1). 

13. Switch on power supply. 

LOO- FM l l4 x[ n 0400-00.ry008 
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Wiring 

4.1.2 Wiring in the housing T12 

1. Unscrew the cover (1) of the separate 
connection room. 

2. Insert cable (2) through gland (3). 

6 Caution! 
If possible, insert the cable from above and 
let a draining loop in order to avoid 
intrusion of humidity. 

3. Connect cable screen to the grounding 
terminal (4) within the connection room. 

4. Make connection according to the terminal 
assignment (see below). 

5. Tighten cable gland (3). 

6. Screw on housing cover (1). 

7. Switch on power supply. 

4.2 Terminal assignment 
Loop -powered version 

power 

communication 
resistor 
( >250Ç) 

4...20 mA 

r 

alternatively 

F- Commubox 
FXA191/195 
DXR375 

test sockets for testing 
of the signal current 

1 2 3 4 
L- L+ l+ 

plant 
ground 

LCPFMxxxxxx-04-0Og10-en-015 

22 

L00.FMU 4x xxx-04-0000-yy-000 

4 -wire version (active) 

DC AC/DC 

display unit, 
recorder, PCS 

communication 
resistor 
(> 250 t ) 

0 

alternatively 

power 

Commubox 
FXA191/195 
DXR375 

4...20mA 

5 6 
1+ I_ 

1 2 
L1/L+ N/L- 

plant 
ground 

LOOFMxxxxxx-04-00O0-en-011 
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4.3 Supply voltage 

4.3.1 HART, 2 -wire 
The following values are the voltages across the terminals directly at the instrument: 

r 
, Version. - 

Current-. o 

consumption '- 
Terminal voltage 

minimum . 

' Terminal voltage ; 

, maximum 

2 -wire HART 
Standard 

4 mA 14 V 36 V 

20mA 8V 36V 

EEx is 
4mA 14V 30V 

20 mA 8 V 30 V 

EEx d 
4mA 14V 30V 

20mA 11V 30V 

Fixed current, 
adjustable, e.g. for Standard 

solar power 

11 mA 10 V 36 V 

operation 
(measured value via EEx is 
HART) 

11 mA 10 V 30 V 

Fixed current for Standard 4 mA'i 14 V 36 V 

HART multidrop 
mode EExia 4mA' 14V 30V 

1) Start-up current 11 mA 

4.3.2 HART, 4 -wire, active 

(Version Voltage max. load 

DC 10,5 ... 32 V 600 0 

AC 50/60 Hz 90 ... 253 V 600 0 

Caution! 
When using the public powers supply, install an easy accessible power switch in the proximity of 

the instrument. Mark the power switch as a disconnector for the instrument (IEC /EN 61010). 
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6 

4.4 Potential matching 

1: external ground terminal of the transmitter 

Connect the equipotential bonding to the external ground terminal of the transmitter. 

Caution! 
In Ex applications, the instrument must only be grounded on the sensor side. Further safety 
instructions are given in the separate documentation for applications in explosion hazardous areas. 

CkL 
Note! 
Since the housing is isolated from the tank by the plastic sensor, interference signals may occur if 

the potential matchin gline is not prolerly connected. 
For optimum electromagnetic compatibility the potential matching line should be as short as 

possible and at least 2,5 mm2 in cross -section. 
If increased electromagnetic interference is to be expected due to the installation conditions, we 
recommend usage of a ground strap. 

4.5 Checking the connection 
After wiring the device, carry out the following checks: 

Are the terminals correctly assigned? 
Is the cable gland tight? 
Is the housing cover fully screwed on? 
If power supply available: Does a display appear on the display module? 
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5 Operation 

5.1 Display and operating elements 

5.1.1 On -site display VU 331 

The LCD module VU 331 for display and operation is located beneath the housing cover. The 
measured value is legible through the glass in the cover. Open the cover to operate the device. 

LOOFMcccc 07-0040-en-CO I 
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position in menu 

label -f'1F+a_1_Ired r:! 1 I_Ji !_1F_jf_i 

i , measured value 
: +: ice! 

e 
display 

selection list 

label - 

Operation 

5.1.2 Display appearance 

1 
symbol value bargraph unit 

17.;t'i 1 I JF _.F'1 Ñ i .'F.i i iI i 1:7117i 

sa t e :.' _. á t. F_. l r'I q _. 

ten per at.I.Ir--e 
group selection 

position in menu 

help texts - 

envelope 
curve 

emFt.' 1, a 1 i. bg- , 1705 
"AR aTR1 rre 1. A A A l e 

distance process 
conne to lev e 1 

1 ?Q: JO 

_ . - , r_if_i 
- .t -' r_e Y?`I'I 

:tf_ 
I e i 

function with 
free parameter 

envelope curve 
display 

IDO-FMnn[[-07-0000-en-002 

In the measured value display, the bargraph corresponds to the output. 
The bargraph is segmented in 10 bars. Each completely filled bar represents a change of 10% of the 
adjusted span. 

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

Sybmol Meaning 

ALARM_SYMBOL 
This alarm symbol appears when the instrument is in an alarm state. If the symbol flashes, this indicates a 

warning. 

. . 

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

.t. 
COM_SYMBOL 
This communication symbol appears when a data transmission via e.g. HART, PROFIBUS PA or 

FOUNDATION Fieldbus is in progress. 
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5.1.4 Function of the keys 

Key(s) Meaning 

(Ti or 1 t I 

Navigate upwards in the selection list 

Edit numeric value within a function 

Ii or W Navigate downwards in the selection list 

Edit numeric value within a function 

Ó 0 or Navigate to the left within a function group 

J Navigate to the right within a function group, confirmation. 

1 and CIE 

or 

1-I and ITi 
Contrast settings of the LCD 

I + I and 1 - I and 

Hardware lock / unlock 
After a hardware lock, an operation of the instrument via display or 
communication is not possible! 
The hardware can only be unlocked via the display. An unlock parameter must 
be entered to do so. 

5.2 Function codes 
For easy orientation within the function menus, for each function a position is shown on the display. 

r i i ".: i I 1 Ì_1-5 - r !iiil!: . _ :. 

- - redo - - i J J. _ i: _I r i i- C° i' i' 1' i ii r r Ì ::° 
a- r. 

1 

- _ L l'Ì 1 1 

Function group 
Function 

L04FMUdc[ ut-07-00-0Pen-001 

The first two digits identify the function group: 

basic setup 00 
safety settings 01 
linearisation 04 

The third digit numbers the individual functions within the function group: 

basic setup 00 - tank shape 002 
medium property 003 
process cond. 004 

Hereafter the position is always given in brackets (e.g. "tank shape" (002)) after the described 
function. 
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5.3 Operating options 

5.3.1 4...20 mA output with HART protocol 

The complete measuring system consists of: 

PLC 
- ToF Tool - 

FieldTool 
Package 

- FieldCare 

Commubox 
FXA191/195 

Netz 
(for 4 -wire) 

- ToF Tool - 

FieldTool 
Package 

service adapter 
FXA193 

transmitter power 
supply unit 
RMA422 
or RN221N 
(communication resistor 
included) 

.. : 
® `I 

II ::NON HART handheld 
FXA191/195 
or 

DXR375 

DXR375 

operating and 
display module 
VU331 

WO-F Mn n nn-14-0POPa W 07 

If the HART communication resistor is not built into the supply unit, it is necessary to insert a 

communication resistor of 250 S2 into the 2 -wire line. 
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5.4 Operation using the on -site display VU 331 

=MI ENDRESS + HAUSER 

reasuraJ uai rrt OW; 

63. d6f), 
-Esc- 

ED I= 
J.19T 

i Esc -' 

HI + 

.ibas i c. setup 

safet4 set.t.irr?s 

tE?rrlEer.3tUre 

l i near- i sat. i on 

Esc- 

2 x L I 
tank shape 

y Ijorle ceiling 
horizontal IYy1 
bdEass 
stillir-r? well 

flat ce i l i r-3 
_.Ehere 

no ceiling 

-Esc-I 

- E-- r7eJ11_U9 F'r'oFárt'd 

yunkno!:In 

1i1Uir 
sol 1cji4Mr1 

sol id`4rm1 

>3 s 

Return to 
Group Selection 

1.004Mllat[to-10-03-00.11-018 

1. Change from Measured Value Display to Group Selection by pressing J. 
2. Press O or 0 to select the required Function Group and confirm by pressing J. 

The active selection is marked by a 3 in front of the menu text. 

3. Activate Edit mode with O or O . 

Selection menus 

a. Select the required Parameter in selected function with O oder O . 

b. J confirms selection; 3appears in front of the selected parameter. 

c. IJ confirms the edited value; system quits edit mode. 

d. D and O (= óá) interrupts selection; system quits edit mode. 

Typing in numerals and text 

a. Press O or 3 to edit the first character of the numeral / text. 

b. J positions the cursor at the next character; continue with a. until you have completed 
your input. 

c. If a -I symbol appears at the cursor, press J to accept the value entered; system quits edit 
mode. 

d. If a - symbol appears at the cursor, press J to return to the previous character (e.g. for 

correction of entries). 

e. O and O (= á3 ) interrupts selection; system quits edit mode. 

4. Press J to select the next function. 

5. Press O and O (= Uó) once; return to previous function. 
Press I] and H (= úo ) twice; return to Group Selection. 

6. Press o and O (= 61) to return to Measured value display. 
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5.5 Operation using ToF Tool 

The ToF Tool is a graphical operation software for instruments from Endress +Hauser. It is used to 
support commissioning, securing of data, signal analysis and documentation of the instruments. It 

is compatible with the following operating systems: WinNT4.0, Win2000 and WinXP. 

The ToF Tool supports the following functions: 
Online configuration of transmitters 
Signal analysis via envelope curve 
Linearisation table (graphically supported creation, editing, importing and exporting) 
Loading and saving of instrument data (Upload /Download) 
Documentation of measuring point 

Note! 
Further information you may find on the CD -ROM, which is enclosed to the instrument. 

5.5.1 Connection options 

HART with Commubox FXA 191 

Service interface with adapter FXA 193 

5.5.2 Menu guided commissioning 

a..;-:;leass .°wr,r.:.Ja;^li->^... ;..'s*1^..,... ,..we. '-m 051© 

131E111'NVy,p 

n:Ji.alV'n_n:li 

I Snn. 
I.I'ar ' i0:n 

Dame« 
ly ¡n: 

n^ça.Mm a 

state: 
1 

.n. 

pM1 rr',r..rc.ca..- Y::a.i %fM.,,.I inca..,. _ ñExp 

w 
xmpe MT= . o>'-a..) I.'?11. 

'Lull culiba.' 

.-iI 
L00-FMU4xxxx- I 0.0P00-en-003 

You can find the function groups and functions of the device in the navigation bar. 
You can find the input fields for the parameters in the main window. 
If you click on a parameter name, the Help pages open with precise explanations of the required 
input. 
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5.5.3 Envelope curve display 

The ToF Tool offers easy analysis of the envelope curve via the "Envelope" menu: 

_ . 
. ..1:l2u 

elm no -.., -..... NI. n........, --. 
I w 6 4 V 131E7,jlet to v .,' 
1. 4 10 I. 1.,, .i. ... 0 lei I: 1171 .1 .. ' ir I, 

sm 
160, 

1107 

MN 

... 41o.r. 
01 ; .. 

. . 

: 

,........ 
V., I V411 

7:In 
v......... 
:..1.7..0.113 

1Z1 .1 :M. 

....-.- - . .-. .. ........ , .. . 
120. 

WO 

TIMM 

I LIM . I C C 01 L. I. IN C Le ..: sIC 

I j.. 

ai N.. 
0....: 
0 II! kip 
D... ...,. 

0.1 .441.. 

:.. 
:qua 
,I. 

[V3;11 
C.......... ..1,011114 1 17, I I 

1. lu 1 

L.:. 
1.66 IA 

...:-.31C :31.3 

T.......i. 

i I 
...., .. t 

14.1.Z.ill .-... ... 
I 

t.g.....,.. :1 Ti 
- 

.--, ib.r A 

LOO-FMU4Kx...10.00.00-en-004 
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5.6 Operation with Commuwin II 
Commuwin II is an operating software with graphical support (MS Windows) for intelligent 
transmitters with the communication protocols Rackbus, Rackbus RS -485, HART and PROFIBUS- 
PA. 

Commuwin II supports the following functions: 
Online configuration of transmitters 
Loading and saving of instrument data (Upload /Download) 
Orderly visualisation of measured values and limit values 
Display and recording of measured values with a line recorder 

Note! 
Further information on Commuwin II is given in the following E +H documentation: 

System Information: SI 018F /00 /en "Commuwin II" 

Operating Manual: BA 124F /00 /en "Commuwin II" operating program 

5.6.1 Operation 
You make the settings using an operating matrix or via a graphic interface. Envelope curves can not 
be display in Commuwin II. 

5.6.2 Connection 
The computer ist connected to the HART communicatain line via the Commubox FXA 191. 

5.7 Operation using a HART handheld terminal DXR 375 
The operating menu of the Prosonic M can be accessed via the HART handheld terminal DXR 375. 

®m 
ONUNE 

Delete 

I I I= 
m H 

GROUP SELECT* 

2 SAFETY SETTINGS 

3 TEMPERATURE 

a UNEARISATION 

S EXTENDED CAUBR, 

Bksp 

Delete 

m HNv ®0:0O 
BASIC SETUP 

I MEASURED VALUE 

EIEMZEI 
3 MEDIUM PROPERTY 

A PROCESS CONO. 

5 EMPTY CAUBR. Page 
On 

Connect the handheld terminal directly to the HART communication line. 
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5.8 Lock/unlock configuration 

5.8.1 Software security locking 
Enter a number 1/4 100 in the "unlock parameter" (0A4) function in the "diagnostics" (OA) 

function group. 
The f symbol appears on the display. Inputs are no longer possible. 

If you try to change a parameter, the device jumps to the "unlock parameter" (0A4) function. 
Enter "100" 
Now change the parameters. 

5.8.2 Hardware security locking 
Press O, H and simultaneously. 
Inputs are no longer possible. 

If you try to change a parameter, the following appears: 

unlock parameter EWA 
S Hardware locked 

LOP4nnIO+a2040a0-Ea-00 i 

Press H, 3 and simultaneously. The "unlock parameter" (0A4) function appears. 
Enter "100" 
Now change the parameters. 

Note! 
A hardware locking can only be unlocked again via the display by pressing the H, H and H keys at 
the same time again. It is not possible to unlock the hardware by communication. 

5.9 Resetting the customer parameters 
It is advisable to reset the customer parameters if you want to use a device with an unknown history. 

Effects of resetting: 
All customer parameters are reset to their default values. 
Customer interference echo suppression is not deleted. 
Linearisation is switched to "linear ", but the table values are kept. The table can be switched 
back on in the "linearisation" (04) function group in the "linearisation" (041) function. 

In order to carry out the reset, enter the number "33333" in the "reset" (0A3) function in the 
"diagnostics" (OA) function group. 

Caution! 
A reset may lead to impairment of the measurement. As a rule, a basic calibration is required after 
a reset. 

sCkL 
Note! 
The default values of each parameter are shown in bold in the menu overview in the appendix. 
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5.10 Resetting an interference echo suppression (tank map) 
It is always advisable to reset the interference echo suppression (tank mapping) when: 

a device with an unknown history is used 
an incorrect suppression was input. 

Proceed as follows: 

1. Switch to the "extended calibr." (05) function group and to the "selection" (050) 
function. 

2. Select "extended map. 

3. Then proceed to the "cust. tank map" (055) function. 

4. Select 
- "reset ", to delete (reset) the existing interference echo suppression. 
- "inactive" to deactivate an existing interference echo suppression. The suppression remains 

saved. 
- "active" to reactivate an existing interference echo suppression. 

II 
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6 Commissioning 
Commission the Prosonic M in the following stages: 

Installation check 
Power -up device 
Basic calibration 
Measuring signal check using the envelope curve 

The chapter describes the commissioning process using the on -site display. Commissioning using 
ToF Tool is identical. Access to the device functions using ToF Tool is described on Page 21. You 

can find detailed information in the Tof Tool operating instructions (BA 224F /00 /en) on the 
supplied CD -ROM. 

6.1 Power up instrument 
After switching on the supply voltage, the 
instrument is first initialised. 

Then the following appear for approximately 
five seconds: 

Device type 
Software version 
Type of digital communication signal 

Press O to exit this display. 

On first power -up, you are requested to select 
the language for the display texts. 

Then you are requested to select the unit of 
length for your measurements. 

A measured value is displayed. This is NOT 
equivalent to the level in your tank. Firstly carry 
out a basic calibration. 

Press O to switch to the group selection. 
Press O again to start the basic calibration. 

initialization 

VU 331 0 1. 0 1 . 02 
LOOfmphn-2 O-00-00-<n-0O7 

FMU 4X 
1:00e 00.12 HART (a 

LOO{muchm200000Ee-0OI 

DEWY. 

IAO-fmr0002-20-00-0Oen-0O I 

- 

tt. 
l'i 

LaOfinrc10c5-20000Om-0OI 

LOO -M1 r fOOO- 204000en-00I 

IATERIWITMEIMIAMTMDIArE 

P se i ngs linear i sat i on 
IDO4nrcfgOO2000-0Oen-0OI 
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6.2 Basic calibration 
The "Basic setup" (00) function group lists all the functions which are required for a standard 
measurement task to commission the Prosonic M. When you have completed your input for a 

function, the next function appears automatically. In this way, you are guided through the complete 
calibration. 

6.2.1 Measuring point settings 

Function "tank shape" (002) 

In this function, select one of the following options: 

dome ceiling 

II;:<. 
11! 

no ceiling 
e.g. dumps, open levels 

chanels, weirs 

horizontal cyl 

sphere 

bypass stilling well 
(ultrasonic guide pipe) 

flat ceiling 

Function "medium property" (003) 

Set the medium type in this function. 

You have the following options: 
unknown (e.g. pasty media such as greases, creams, gels etc.) 
liquid 
solid, grain size < 4mm (fine) 

solid, grain size > 4mm (coarse) 
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Function "process conditions" (004) 

For this function, you have the following options: 

standard liquids = . . calmsurface , . turb. surface 

For all fluid applications which do not 
fit in any of the following groups. 

Storage tanks with immersion tube or 
bottom filling 

Storage / accumulation tanks with 
uneven surface due to free filling, 

mixing nozzles or small bottom stirrers 

1 - 

-a-001 I4-0000.Fx-002 

11 
i 

1 

II 

II 

II 

.- 
L04FMU4xxxx-14-0400 L0 .FMU4uu- 

The filters and output damping are set 
to average values. 

The averaging filters and output 
damping are set to large values. 
-> Stable measured value 
-> Accurate measurement 
-> Slow reaction time 

Special filters for stabilising the input 
signal are activated. 
-> Stable measured value 
-> Medium reaction time 

add. agitator fast change standard solid 

Moving surfaces (poss. with vortex 
formation) due to agitators 

Rapid level change, particularly in 

small tanks 
For all bulk solids applications which 
do not fit in any of the following 
groups. 

u 
L03-FMUbax -I -OO- 4[x-004 

O. 

-x[-006 

1 T a. 

4P 
4,............... i 

LOOFMU4xxxx- 14-00.04xx-003 

i 

411P 
L04FMU4111- 144000 

Special filters for stabilising the input 
signal are set to large values. 

-> Stable measured value 
-> Medium reaction time 

The averaging filters are set to small 
values. 

-> Rapid reaction time 
-> Possibly unstable measured value 

The filter and output damping are set 

to average values. 
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solid dusty.. conveyor belt Test: no filter . . 

Dusty bulk solids Bulk solids with rapid level change All the filters can be switched off for 

purposes of service and diagnosis. 

-n-007 

a 
- 

w 

..4,_;4\ 

- 

IAo-FMU4xxxx- 14-00-00 

/ 
as.. 

I 4 16 

L00 -FMU4n -I4-0000 -n-005 

The filters are set to detect even 
relatively weak signals. 

The averaging filters are set to small 
values. 

-> Rapid reaction time 
Possibly unstable measured value 

All filters off 
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6.2.2 Empty and full calibration 

BD 
SDi 

-1 

20 mA 
,C 100% 

E F 

4mA 
0% 

L06FMl14ucx-I Oqp.pary-01 

Function "empty calibration" (005) 

In this function, enter the distance E from the sensor membrane to the minimum level (zero point). 

Caution! 
With dished boiler heads or conical outflows, the zero point should not be deeper than the point at 
which the ultrasonic wave impinges on the tank bottom. 

Function "blocking distance" (059) 

In this function the blocking distance (BD) of the sensor is displayed. 

Caution! 
When entering the full calibration (span), please take into account, that the maximum level may not 
project into the blocking distance (BD) 

Note! 
After basic calibration, enter a safety distance (SD) in the "safety distance" (015) function. If the 
level is within this safety distance, the Prosonic M signals a warning or an alarm, depending on your 
selection in the "in safety distance" (016) function. 

Function "full calibration" (006) 

In this function, enter the span F, i.e. the distance from the minimum level to the maximum level. 
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6.2.3 Interference echo suppression (tank mapping) 

Function "dist. /measured value" (008) 

In the "dist. /meas.value" (008) function, the measured distance D from the sensor membrane 
to the product surface is displayed together with level L. Check these values. 

Function "check distance" (051) 

The mapping is initialized by this function. 

0. distance too small distance =ok 

L00-FMR2u[1-I400-06-en-010 

Select 
"distance =ok" if the correct distance is displayed. Any echoes closer to the sensor will be 

suppressed by the following interference echo suppression. 
"dist. too small" if the displayed distance is too small. In this case, the signal comes from an 

interference echo which will be suppressed. 
"dist. too big" if the displayed distance is too large. This error cannot be cancelled by suppressing 
the interference echo. This means that the following two functions are skipped. Check the 
application parameters "tank shape" (002), "medium proerty" (003) and "process 
cond." (004) and the "empty calibr. "(005) in the "basic setup" (00) function group. 
"dist. unknown" if you do not know the actual distance. This means that the following two 
functions are skipped. 
"manual" if you want to specify the suppression area yourself in the following function. 

Function "range of mapping" (052) 

The suggested suppression area is displayed in this function. The reference point is always the sensor 
membrane. You can still edit the value. With manual suppression, the default value is 0 m. 

Caution! 
The suppression range must end 0.5 m in front of the echo of the actual level. With an empty tank, 
do not enter E but E - 0.5 m. 
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Function "start mapping" (053) 

You have the following options for this function: 
off: Nothing is suppressed. 
on: Starts suppression. 

Note! 
If a mapping already exists, it will be overwritten up to the distance specified in the "range of 
mapping" (052) function. Beyond this distance the existing mapping remains unchanged. 

Function dist. /measured value (008) 

After suppression, the measured distance D from the sensor membrane to the product surface is 

displayed together with the level. Check that the values correspond to the actual level and /or the 
actual distance. 

The following cases may occur: 
Distance correct - Level correct -> End of basic calibration 
Distance incorrect - Level incorrect -> An additional interference echo suppression must be 
carried out. Go back to the "check distance" (051) function. 
Distance correct - Level incorrect -> Check the value of the "empty calibr." (005) function. 

Riicksprung zur Gruppenauswahl 

Nach der Störechoausblendung ist der Grundabgleich beendet und das Gerät springt automatisch 
in die Gruppenauswahl zurück. 
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6.3 Envelope curve 
After the basic setup, an evaluation of the measurement with the aid of the envelope curve 
( "envelope curve" (0E) function group) is recommended. 

6.3.1 Funxtion "plot settings" (0E1) 

In this function, select whether you want to display 
just the envelope curve 
The envelope curve and the echo evaluation line FAC 

The envelope curve and interference echo suppression (map) 

Note! 
The FAC and the interference echo suppression (map) are explained in BA 240F "Prosonic M - 
Description of Instrument Functions" 

6.3.2 Function "recording curve" (0E2) 

In this function, specify whether you want to display 
an individual envelope curve 
The current envelope curve, with cyclical refreshment. 

6.3.3 Function "envelope curve display" (0E3) 

The envelope curve is displayed in this function. You can use it to obtain the following information: 

envelope curve 
only 

full calibr. 
quality of 

evaluated echo 
evaluated echo 

is marked 

IT. I"'" "7' . i-.é ii- 

1 i e i i i i'i _ e i 
minimum distance 

of the plot 
distance of 

evaluated echo 

empty calibr. 

maximum distance 
of the plot 

map interference echo level echo 

1 
j 

71 1 

a 1 

T_/ 
1- _a 

envelope curve and J3 j I interference echo '1.1= 1 .. : i L, e.17 . i r 7_,_ I a L J 1 

suppression (map) i : i t .5 
1 J ...I...i. 

t i 1 ' 
-r ia "r i i I é a. i 

.Y I..s.., 

i Ì 1 

LOOFM"Axxxx-01-0090.n-003 

Check that the following conditions are fulfilled: 
The echo quality at the end of measuring range should be at least 10dB. 
There should be practically no interference echoes in front of the level signal. 
If interference echoes cannot be avoided, they must be below the suppression curve. 

Note! 
If the cyclical envelope curve display is still active on the display, the measured value is updated at 
a slower cycle time. We therefore advise you to exit the envelope curve display after optimising the 
measuring point. To do this, press O. (The instrument does not leave the envelope curve display 
automatically.) 
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6.3.4 Navigation in the envelope curve display 

Using navigation, the envelope curve can be scaled horizontally and vertically and shifted to the left 

or the right. The active navigation mode is indicated by a symbol in the top left hand corner of the 
display. 

_11 L =x L i 
G=i , AA 2 e 4tF 8fn 

I iE= 

T CI CI 

Horizontal Zoom mode: 

.40._ horizontal zoom in 

T1 - horizontal zoom out 

Move mode: 

- moved to the left 

1 . - moved to the right 

Vertical Zoom mode: 

:._i ...:t: e - vertical zoom (4 steps) 

L06FMxxxxx x-07-0000ert00a 

Horizontal Zoom mode 

Firstly, go into the envelope curve display. Then press I] or to switch to the envelope curve 
navigation. You are then in Horizontal Zoom mode. Either 4 i. or 19 -4 is displayed. 

O increases the horizontal scale. 
I] reduces the horizontal scale. 

áá .-.1` 

Y t. i Y- i F 4F 1..L- .L - W ' L_ C- wR ' - Fti 
K 

1á é _ 
A 

44 µy iJ Ti'SJ 1 L. iJlJl-F T.'df 

(-ficb 0E3 

L00-FMnnxx-07-00-00-yy-00 

Move mode 

Then press I] to switch to Move mode. Either O. or -4 is displayed. 

H shifts the curve to the right. 
f] shifts the curve to the left. 

41 dB 

r 
= 1E 

' .3 J` 
I . 9r _rq r. = 

w r;l=; 

i ;c `. . i_w. 
C t Ì 1 x_ _I 71 1 ._I r-.._ 

LOO-FM 

Vertical Zoom mode 

-07-00-00 -yy-00 

Press © once more to switch to Vertical Zoom mode. 1 is displayed. You now have the following 
options. 

H increases the vertical scale. 
H reduces the vertical scale. 

The display icon shows the current zoom factor (:0 to :$:7,). 

1.00-FM1 xxxxx-07-00-04yy-000 
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Exiting the navigation 

Press E again to run through the different modes of the envelope curve navigation. 
Press f I and H to exit the navigation. The set increases and shifts are retained. Only when you 
reactivate the "recording curve" (0E2) function the display settings return to their standard 
values. 
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7 Troubleshooting 

7.1 System error messages 

7.1.1 Current error 
Errors which the Prosonic M detects during commissioning or operation are displayed: 

In the "measured value" (000) function 
In the "diagnostics" (OA) function group in the "present error" (0A0) function 
Only the highest priority error is displayed; in the case of multiple errors, you can scroll between 
the different error messages by pressing O or O. 

7.1.2 Last error 
The last error is displayed in the "diagnostics" (OA) function group in the "previous error" 
(OAt) function. This display can be deleted in the "clear last error" (0A2) function. 

7.1.3 Types of error 

¡Type of error Symbol Heaping 

Alarm (A) L. 

continuous 

The output signal assumes a value which can be set using the "output 
on alarm" (010) function: 

MAX: 110 %, 22mA 
MIN: -l0 %, 3,8mA 
Hold: last value is on hold 

User -specific value 

Warning (W) ; 
flashing 

The device continues measurement. An error message is displayed. 

Alarm/Warning (E) You can define whether the error should behave as an alarm or as a warning. 

7.1.4 Error codes 

Code ' :Error description - Action . 

A102 
A110 
A152 
A160 

checksum error Reset; 

If alarm still present after reset, replace electronics 

WI03 initialising If the message does not disappear after several seconds, replace the electronics 

A106 downloading Wait; Message disappears after load sequence 

A111 

A113 
AI 14 

A115 
A121 

A125 
AI55 
A164 
AI71 

electronics defect Reset; 

Check system for EMC, improve as necessary 
If alarm still present after reset, replace electronics 

A116 download error Check connection; Restart download 

W153 initialising Wait a few seconds; if error is still displayed, switch the power off and on again 

A231 sensor defect Check connection, if necessary replace HF module or electronics 
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Code Error description Action 

A281 interruption temperature 
sensor 

Exchange sensor 

A502 Sensor type not detected Exchange sensor and /or electronics 

A512 recording of mapping Alarm disappears after a few seconds 

A521 new sensor type detected Reset 

W601 linearisation curve not 
monotone 

Correct table (enter monotonously increasing table) 

W611 less than 2 linea -risation 
points 

Enter additional value pairs 

W621 simulation on Switch simulation mode off ( "output" (06) function group, "simulation" 
(065) function]] 

E641 no usable echo Check basic calibration 

E651 level in safety distance - 
risk of overspill 

Error disappears when the level leaves the safety distance. Possibly reset the 
lock. ( "safety settings" (01) function group, "ackn. alarm" (017) function]] 

A661 Sensor overtemperature 

A671 Linearisation incomplete Activate linearisation table 

W681 current out of range Carry out basic calibration; 
check linearisation 

W691 Filling noise detected, level ramp is active 
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7.2 Application errors 

Error: 
I 

Example` 
.. 

Ellminátiön 

Measured value (00) is 

incorrect but measured 
distance (008) is correct 

o r NI o `- 

1. Check empty calibration (005) and 
full calibration (006). 

2. Check linearisation 
- level/ullage (040) 
- max. scale(046) 
- diameter vessel(047) 
- linearisation table 

F mitt 100% 

V 
expected 

Measured value (000) and 
measured distance (008) 
are incorrect 

1. For measurements in bypass or stilling well: 

Select the according option in the "tank shape" (002) function. 

2. Carry out interference echo suppression. 

actual . -wisa.- 0% t -. 

L0 -FMR2xxxx- IQ.00. -010 

No change in 

measured value on filling/ 
emptying 

M _r 
1. Carry out interference echo suppression. 

2. Clean sensor if necessary 

3. If necessary, select better installation position 

4. If necessary due to wide interference echoes, set function "detection 
window" (0A7) to "off". 

Li,. 

100 % 

actual 

'; .j 

II 

s 

` expected 

0% 

LOO-FMR2xxxx- 10-0OOOtn -014 

With an uneven surface 
(e.g. filling, emptying, 
running agitator) the 
measured value 
may jump sporadically to 

higher 
levels 

_ 

il 

" ! 1. Carry out interference echo suppression 

2. Set the process cond. (004) to "calm surface" or "add. agitator" 

3. Increase output damping (058). 

4. If necessary, select a different installation position and /or a larger sensor 

H 

100% 

actual - / 
, expected 

V 

0% t 

r 
L03-FMR21u- 10-00-00-m -015 

Il 100% 

actual 

expected 

0% t- 
LOO-FMR2rt11- 10-0000 -m -016 

On filling/emptying the 
measured value drops A r 1. Check tank shape (002), e.g. "dome ceiling" or "horizontal cyl." 

2. If possible, do not select a central installation position 

3. Possible user stilling well /echo guide pipe 
gill 100% 

expected 

actual 

0% t-» 

LOO-FMR21xxx -10 00-0Om -0I 
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Error Example , 
Elimination 

E 641 (echo loss) 0 
_ ` 

r 1. Check application parameters (002), (003) and (004) 

2. If necessary, select a different installation position and /or a larger sensor 

3. Align the sensor parallel to the product surface (particularly for bulk solids 

applications) 

y 

+ 

100% 

eingetreten 

E641 

erwartet \ , -- 
0% t -, 

LOO-FMR2xxxx -14 W a0.en -0I8 
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8 Maintenance and repairs 

8.1 Exterior cleaning 
When cleaning the exterior, always use cleaning agents that do not attack the surface of the housing 
and the seals. 

8.2 Repairs 
The Endress +Hauser repair concept assumes that the measuring devices have a modular design and 
that customers are able to undertake repairs themselves. 
Spare parts are contained in suitable kits. They contain the related replacement instructions. 
All the spare parts kits which you can order from Endress +Hauser for repairs are listed with their 
order numbers in the section "Spare parts ". 

For more information on service and spare parts, contact the Service Department at 
Endress +Hauser. 

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

Repairs to Ex- approved devices may only be carried out by trained personnel or by the 
Endress +Hauser Service. 
Comply with the prevailing standards, national Ex -area regulations, safety instructions (XA) and 
certificates. 
Only use original spare parts from Endress +Hauser. 
When ordering a spare part, please note the device designation on the nameplate. Only replace 
parts with identical parts. 
Carry out repairs according to the instructions. On completion of repairs, carry our the specified 
routine test on the device. 
Only Endress +Hauser Service may convert a certified device into a different certified variant. 
Document all repair work and conversions. 

8.4 Replacement 
After a complete instrument or electronic module has been replaced, the parameters can be 
downloaded into the instrument again via the communication interface. Prerequisite to this is that 
the data were uploaded to the PC beforehand using the ToF Tool / Commuwin II. Measurement 
can continue without having to carry out a new setup. Only a linearisation and a tank map 
(interference echo suppression) have to be recorded again. 
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8.5 Spare parts (housing type F12) 
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10 Housing 

543120 -0022 Housing F12, aluminium, G1/2 

543120 -0023 Housing F12, aluminium, NPT1 /2 

543120 -0024 Housing F12, aluminium, M20 

52001992 Housing F12, aluminium, M20, PA connector 

52008556 Housing F12, aluminium, M20, FF connector 

52013350 Housing F12, aluminium, coated, M20, 4 -wire 

52013351 Housing F12, aluminium, coated, M20, metal 

52013348 Housing F12, aluminium, coated, G1 /2, 4 -wire 

52013349 Housing F12, aluminium, coated, NPT1 /2, 4 -wire 

11 Hood for terminal compartment 

52006026 Cover for the connection compartment F12 

52019062 Cover for the connection compartment F12, FHX40 

12 Set of screws 

535720 -9020 Set of screws for housing F12 /T12 

20 Cover 

52005936 Cover F12 /T12 aluminium, inspection glass, seal 

517391-0011 Cover F12/T12 aluminium, coated, seal 

30 Electronics 

71025600 electronics FMU4x, Ex, 2 -wire HART, V4.0 

71025602 electronics FMU4x, Ex, 4 -wire HART, V4.0 

71025603 electronics FMU4x, Ex, PROFIBUS PA, V4.0 

52023759 Electronics Prosonic M, Ex, FF, V2.04 

35 Terminal module / power unit 

52006197 Terminal module 4 -pin, HART, 2 -wire with connecting cable 

52012156 Terminal module 4 -pin, PROFIBUS PA, Foundation Fieldbus 

52013304 Power unit, 10.5...32V DC (housing F12) for electronics, 4 -wire 

52013305 Power unit, 90 ...250V AC (housing F12) for electronics, 4 -wire 

52015585 Power unit, CSA, 10.5...32V DC (housing F12) for electronics, 4 -wire 

52015586 Power unit, CSA, 90...250V AC (housing F12) for electronics, 4 -wire 

40 Display 

52005585 Display /operating module VÚ331 

50 Probe with process connection 

52010509 Sensor FMU40 G1 -1/2 

52010507 Sensor FMU40 NPT1 -1/2 

52010510 Sensor FMU41 G2 

52010508 Sensor FMU41 NPT2 

52023965 Sensor FMU42 

52013543 Sensor FMU43 4 ", gasket 
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55 Flanges 

52023919 Flange, Uni -DN80 /ANSI 3 " /JIS 80A, PP 

52023920 Flange, Uni -DN80 /ANSI 3 " /JIS 80A, PVDF 

52023921 Flange, Uni -DN80 /ANSI 3 " /JIS 80A, 316L 

52023922 Flange, Uni -DN 100 /ANSI 4 " /JIS 100A, PP 

52023923 Flange, Uni -DN100 /ANSI 4 " /JIS 100A, PVDF 

58 Hexagon nut 

52000599 Hexagon nut (SW60) G1 -1/2, bk, PC 

52000598 Hexagon nut (SW70) G2, bk, PC 

65 Sealing kit 

52010526 Sealing kit FMU4x 

Miscellaneous 

52010545 Nameplate Prosonic M, modification 

Spare parts for FHX40 

52018204 Adaption kit housing F12, 2 -wire, FHX40 

52018205 Adaption kit housing F12, 4 -wire, FHX40 

52016334 Cable FHX40, 20m 
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8.6 Spare parts (housing type T12) 
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10 Housing 

543180 -1023 Housing T12, aluminium, NPT1 /2, PEL 

52006204 Housing T12, aluminium, G1 /2, PEL, cover 

52006205 Housing T12, aluminium, M20, PEL, cover 

11 Hood for terminal compartment 

52005643 Hood 112 

12 Set of screws 

535720 -9020 Set of screws for housing F12 /T12 

20 Cover 

52005936 Cover F12 /T12 aluminium, inspection glass, seal 

517391 -0011 Cover F12 /T12 aluminium, coated, seal 

25 Cover for the connection compartment 

518710 -0020 Cover T3 /T12, aluminium, coated, seal 

30 Electronics 

71025600 electronics FMU4x, Ex, 2 -wire HART, V4.0 

71025603 electronics FMU4x, Ex, PROFIBUS PA, V4.0 

52023759 Electronics Prosonic M, Ex, FF, V2.04 

35 Terminal module / power unit 

52013302 Terminal module Ex d, 4 -pin, 2 -wire, HART, T12 

52013303 Terminal module Ex d, 2 -pin, 2 -wire, PROFIBUS PA, Foundation Fieldbus, T12 

52018949 Terminal module EEx ia, 4 -pin, HART, T12, OVP 

52018950 Terminal module EEx ia, 4 -pin, PROFIBUS PA, Foundation Fieldbus, T12, OVP 

40 Display 

52005585 Display /operating module VÚ331 

50 Probe with process connection 

52010509 Sensor FMU40 G1 -1/2 

52010507 Sensor FMU40 NPT1 -1/2 

52010510 Sensor FMU41 G2 

52010508 Sensor FMU41 NPT2 

52023965 Sensor FMU42 

55 Flanges 

52023919 Flange, Uni -DN80 /ANSI 3 " /JIS 80A, PP 

52023920 Flange, Uni -DN80 /ANSI 3 " /JIS 80A, PVDF 

52023921 Flange, Uni -DN80 /ANSI 3 " /JIS 80A, 316L 

52023922 Flange, Uni -DN 100 /ANSI 4 " /JIS 100A, PP 

52023923 Flange, Uni -DN 100 /ANSI 4 " /JIS 100A, PVDF 

52023924 Flange, Uni -DN 100 /ANSI 4 " /JIS 100A, 316L 
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58 Hexagon nut 

52000599 Hexagon nut (SW60) G1 -1/2, bk, PC 

52000598 Hexagon nut (SW70) G2, bk, PC 

65 Sealing kit 

52W 0526 Sealing kit FMU4x 

Miscellaneous 

52010545 Nameplate Prosonic M, modification 
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8.7 Return 
The following procedures must be carried out before a transmitter is sent to Endress +Hauser e.g. 

for repair or calibration: 
Remove all residue which may be present. Pay special attention to the gasket grooves and crevices 
where fluid may be present. This is especially important if the fluid is dangerous to health, e.g. 

corrosive, poisonous, carcinogenic, radioactive, etc. 
Always enclose a duly completed "Declaration of contamination" form (a copy of the "Declaration 
of contamination" is included at the end of this operating manual). Only then can Endress 
+Hauser transport, examine and repair a returned device. 
Enclose special handling instructions if necessary, for example a safety data sheet as per EN 91/ 
155 /EEC. 

Additionally specify: 
An exact description of the application. 
The chemical and physical characteristics of the product. 
A short description of the error that occurred (specify error code if possible) 

Operating time of the device. 

8.8 Disposal 
In case of disposal please seperate the different components according to their material consistence. 

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

8.9 Software history 

Software version / date , ,. Changes to software " Changes to documentation :, 

V 01.02.00 / 01.2002 
V 01.02.02 / 03.2003 

Original software 
Compatible with: 

ToF Tool 

Commuwin II (version 2.05.03 and 
higher 
HART Communicator DXR 275 (from 

OS 4.6) with Rev. 1, DD 1 

V 01.02.04/02.2004 FMU 42 added 
compatible with HART Communicator 
DXR 375 

FMU 42 added 

V 01.04.00/07.2006 "detection window" function added 

can be operated via: 

ToF Tool from version 4.50 
HART Communicator DXR375 with 

Rev. 1, DD1 

"detection window" added 

Version: 07.06 

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

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

L00.FMR2rs -00.0000-erv001 

9.2 Installation bracket for FMU 40/41 

for FMU 40, G1 1/2: Order No. 942669 -0000 
for FMU 41, G2: Order No. 942669 -00W 

suited for NPT 11/2" and 2" as well 

L0O-FMl141-00.00004e00I 
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9.3 Adapter flange 

sealing ring 
EPDM 
(supplied) 

adapter flange 

111 

SoO 
p 

nozzle 

1.00-Frnux3xxxm-00a0<o-00 1 

9.3.1 Version with metrical thread (FAU 70 E) 

Process Connection 
12 

14 

15 

DN 50 PN 16 A, flange EN1092 -1 (DIN2527 B) 

DN 80 PN 16 A, flange EN1092 -1 (DIN2527 B) 

DN 100 PN 16, A, flange EN1092 -1 (DIN2527 B) 

Sensor Connection 
3 

4 

Thread íS0228 G1 -1/2 
Thread 150228 G2 

Flange Material ; 

FAU 70 E 

.+ 
2 

7 

I 

316L 

Polypropylene 

Product designation 

9.3.2 Version with conical thread(FAU 70 A) 

' Process Connection 
22 

24 

25 

2" 150Ibs FF, flange ANSI B16.5 

3" 1501bs FF, flange ANSI B16.5 

4" 150lbs FF, flange ANSI B16.5 

Sensor Connection 
5 

6 

Thread NPTI -1/2 
Thread NPT2 

Flange Material 

FAU 70 A 

2 

7 

I 

316L 

Polypropylene 

Product designation 
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9.4 Cantilever 

L00-FMUet cu-0o0000-yy-00 

A{. B1-.' G;. D, for Sensör 
. 

M l , ri atea 
k 

Orde Code r e 

585 mm 250 mm 2 mm 200 mm FMU 40 1.4301 (AISI 304) 52014132 

galv. steel 52014131 

FMU 41 1.4301 (AISI 304) 52014136 

galv. steel 52014135 

1085 mm 750 mm 3 mm 300 mm FMU 40 1.4301 (AISI 304) 52014134 

galv. steel 52014133 

FMU 41 1.4301 (A151 304) 52014138 

galv. steel 52014137 

The 50 mm or 62 mm orifices serve for the mounting of the FMU 40 or FMU 41 sensor, 
respecitvely. 
The 22 mm orifice may be used for an additional sensor. 
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9.5 Mounting Frame 

LOPFMU4xd0-00-OQyy-00 

IHeight Material . Order Codé 

700 mm galy. steel 919791-0000 

700 mm 1.4301 (AISI 304) 919791-0001 

1400 mm galy. steel 919791-0002 

1400 mm 1.4301 (AISI 304) 919791-0003 

9.6 Wall Bracket 

LOdFMU4x-0P WADyy-006 

¡Material Order Code., 
... ,.r,:. . .. ,;. 

galy. steel 919792-0000 

316Ti/ 1.45 71 919792-0001 
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9.7 Mounting bracket for FMU 43 

Material: 1.4301 
Order-Code.: 942666 -0000 

l W 4 Mlla nOP40. W sn-007. gp 

9.8 Commubox FXA191 HART 

For intrinsically safe communication with ToF Tool /FieldCare via the RS232C interface. For details 
refer to TI237F /00 /en. 

9.9 Commubox FXA195 HART 

For intrinsically safe communication with ToF Tool /FieldCare via the USB interface. For details 
refer to TI4O4F /00 /en: 

9.10 Commubox FXA291 

The Commubox FXA291 connects Endress +Hauser field instruments with CDI interface (_ 
Endress +Hauser Common Data Interface) to the USB interface of a personal computer or a 

notebook. For details refer to TI4O5C /07 /en. 

(kA Note! 
For the following Endress +Hauser instruments you need the "ToF Adapter FXA291" as an additional 
accessory: 

Cerabar S PMC71, PMP7x 
Deltabar S PMD7x, FMD7x 
Deltapilot S FMB7O 

Gammapilot M FMG6O 
Levelfiex M FMP4x 
Micropilot FMR13O /FMR131 
Micropilot M FMR2xx 
Micropilot S FMR53x, FMR54O 
Prosonic FMU86O/861/862 
Prosonic M FMU4x 
Tank Side Monitor NRF59O (with additional adapter cable) 
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9.11 ToF Adapter FXA291 

The ToF Adapter FXA291 connects the Commubox FXA291 via the USB interface of a personal 
computer or a notebook to the following Endress +Hauser instruments: 

Cerabar S PMC71, PMP7x 
Deltabar S PMD7x, FMD7x 
Deltapilot S FMB70 
Gammapilot M FMG60 
Levelflex M FMP4x 
Micropilot FMR130 /FMR131 
Micropilot M FMR2xx 
Micropilot S FMR53x, FMR540 
Prosonic FMU860/861 /862 
Prosonic M FMU4x 
Tank Side Monitor NRF590 (with additional adapter cable) 

For details refer to KA271 F/00/a2. 
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9.12 Remote display FHX40 

Micropilot M 

Levelflex M 

Prosonic M 

Wall- mounting 
(without mounting bracket) 

Separate housing 
FHX 40 (IP 65) 

122 

_______ 
120 
82 

Cable 

Pipe- mounting 
(mounting bracket and plate 

supplied optionally, 
s. product structure) 

IDPFMuncx-00-0040<n°07 

9.12.1 Technical data (cable and housing) and product structure: 

Max. cable length 20 m (65 ft) 

Temperature range -30 °C... +70 °C ( -22 °F...158 °F) 

Degree of protection IP65 acc. to EN 60529 (NEMA 4) 

Materials Housing: AISi12; cable glands: pickle plated brass 

Dimensions [mm] / [inch] 122x150x80 (HxWxD) / 4.8x5.9x3.2 

1 ' . 'Approval: 
A 

1 

S 

U 

N 

K 

Nn- hazardous area 

ATEX II 2 G EEx is IIC T6, ATEX H 3D 

FM IS CI.I Div.l Gr.A -D 

CSA IS CI.I Div.l Gr.A -D 

CSA General Purpose 

TITS is 1IC T6 (in preparation) 

Cable: 
1 

5 

20m/65ft; for HART 

20m /65ft; for PROFIBUS PA/FOUNDATION Fieldbus 

Additional optioä: 
A 

B 

Basic version 

Mounting bracket, pipe I "/ 2" 

Complete product designation FHX40 - } 

For connection of the remote display FHX40 use the cable which fits the communication version of 

the respective instrument. 
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10 Technical Data 

10.1 Technical data at a glance 

10.1.1 Input 

Measured variable The distance D between the sensor membrane and the product surface is measured. 

Using the linearisation function, the device uses D to calculate: 
level L in any units 
volume V in any units 
flow Q across measuring weirs or open channels in any units 

Maximum range /blocking 
distance 

Sensor:, '_ -Maximum;range,in:liquids'.- -Maximum range in solids',._,-.__ blocking distance , _ -: :, 

FMU 40 5 m 2 m 0,25 m 

FMU 41 8 m 3,5 m 0,35 m 

FMU 42 10 m 5 m 0,4 m 

FMU 43 15 m 7 m 0,6 m 

'The actual range is dependent on the measuring conditions. Refer to Technical Information TI 

365F /00 /en for an estimation. 

10.1.2 Output 

Output signal 4 ... 20 mA with HART protocol 

Signal on alarm Error symbol, error code and plain text description on the on -site display 
Error code via HART communication 
Current output (configurable) 

10.1.3 Auxiliary energy 

Cable entry Cable gland M20x1.5 (recommended cable diameter 6 ... 10 mm) 
Cable entry G1/2 or' NPT 

Supply voltage Loop -powered HART: 14 ... 36 V (depending on output current) 
Loop -powered fixed current: 10 ... 36 V 

4 -wire DC: 10.5 ... 32 VDC 

4 -wire AC: 90 ... 253 VAC 

There may be additional restrictions for devices with an explosion protection certificate. Refer to the 
notes in the appropriate safety instructions (XA). 

Power consumption 
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;Version 
._ .._.. 

Power consumption 

2-wire 51 mW ... 800 mW 

4-wire AC max. 4VA 

4-wire DC; FMU 40/41 330 mW ... 830 mW 

4-wire DC; FMU 42/43 600 mW ... 1 W 
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Load HART Minimum load for HART communication: 250 S2 

HART ripple 47...125 Hz: Vpp = 200 mV (measured at 500 S2) 

Max. noise HART 500 Hz...10 kHz: Vrms = 2.2 mV (measured at 500 S2) 

Galvanic isolation With 4 -wire devices, the evaluation electronics and mains voltage are galvanically isolated from 
each other. 

10.1.4 Performance characteristics 

Reaction time The reaction time depends on the parameter settings (min. 0.5s for 4 -wire devices, 
min. 2s for 2 -wire devices). 

IReference operating 
conditions 

Temperature = +20 °C 
Pressure = 1013 mbar abs. 
Humidity = 50 % 

Ideal reflective surface (e.g. calm, smooth fluid surface) 
No interference reflections within signal beam 
Set application parameters: 
- Tank shape = flat ceiling 
- Medium property = liquid 
- process conditions = calm surface 

Measured value resolution 
?Seäsor. Mees tired value resolution 

FMU 40 1 mm 

FMU 41 1 mm 

FMU 42 2 mm 

FMU 43 2 mm 

Measuring error Typical specifications for reference operating conditions (include linearity, repeatability, and 
hysteresis): 

,Sensor Measuring error 

FMU 40 ±2mm or 0.2% of set measuring distance (empty calibration)1 

FMU 41 ± 2 mm or 0,2% of set measuring distance (empty calibration) 

FMU 42 ± 4 mm or 0,2% of set measuring distance (empty calibration) 

FMU 43 ± 4 mm or 0,2% of set measuring distance (empty calibration) 

'whichever is greater 
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10.1.5 Ambient conditions 

Ambient temperature -40 °C ... +80 °C 
The functionality of the LC display becomes restricted at Tu< -20 °C and Tu > +60 °C. 

If the device is operated outdoors in strong sunlight, you should use a protective cover. 

Storage temperature -40 °C ... +80 °C 

Climate class DIN EN 60068 -2 -38 (Test Z /AD) DIN /IEC 68 T2 -30Db 

Ingress protection With closed housing, tested according to 
- IP 68, NEMA 6P (24h at 1.83m under water surface) 
- IP 66, NEMA 4x 
With open housing: IP 20, NEMA 1 (also ingress protection of the display) 

Vibration resistance DIN EN 60068 -2 -64 / IEC 68 -2 -64: 20...2000 Hz, 1 (m /s2)2 /Hz; 3 x 100 min 

Electromagnetic compatibility Interference emission to EN 61326, Equipment Class B 

(EMC) Interference immunity to EN 61326, Appendix A (Industrial) and NAMUR Recommendation NE 

21 (EMC). 
A standard installation cable is sufficient if only the analogue signal is used. Use a screened cable 
when working with a superimposed communication signal (HART). 

10.1.6 Process conditions 

Process temperature -40 °C ... +80 °C 

A temperature sensor is integrated in the sensor for correction of the temperature -dependent time - 

of- flight. 

Process pressure FMU 40/41: 0.7 bar ... 3bar abs. 
FMU 42/43: 0.7 bar ... 2.5bar abs. 

Note! 
For pressures less than 0.7 bar please contact Endress +Hauser 
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Appendix 

11 Appendix 

11.1 Operating menu 

¡basic setup 001-11, tank shape 002 

dome ceiling 
horizontal cyl. 
bypass 
stilling well 
Flat ceiling 
sphere 
no ceiling 

¡safety settings 01 

liquid 
solid < 4mm 
solid n 4mm 
unknown 

standard liquid 
calm surface 
turb. surface 
add. agitator 
fast change 
standard solid 
solid dusty 
conveyor belt 
test: no filter 

empty calibr. 005 full calibr. 006 

distance membrane 
to min. level 
Default: 
FMU 40: 5 m 
FMU 41: 8 m 
FMU 42:10m 
FMU 43: 15m 

span 
max.: empty - BD 
Default: 
FMU 40: 4,75 m 
FMU 41: 7,6 m 
FMU 42: 9,6 m 
FMU 43: 14,4 m 

output on alarm 010 outp. echo loss 012 _ 

- 
delay time 014 

in case of echo loss 
max. 4000 sec. 
Default: 30 s 

- hold 
alarm 

MAX 110% 22 mA 
hold 
MIN - 10% 3,6 mA 

Rampe %span /min 013 ramp %/min userspecific - output on alarm 011 

specify value specify value 

'temperature 031-F 

Ilinearisation 

(extended calibr. 05 

1- 

measured temp. 030 

is displayed 

level /ullage 

level CU 
ullage CU 

040 

040 

level DU 
ullage DU 

040 

max. temp. limit 031 

is displayed 

max. meas. temp. 032 

is displayed 

react. high temp 033 

warning 
alarm 

defect temp. sens. 034 

alarm 
warning 

A 
linearisation 041 

clear table - 
table on 
manual 
semi -automatic 

horizontal cyl. 

linear 

customer unit 042 

customer unit 042 

customer unit 042 

Allinearisation 
TabNo 043 
Level 044 
volum 045 

next point 045 

yes 

no 

selction 

mapping 

050 

common 

dist. /meas. value 008-0 check distance 051 

manual 
distance = ok 
distance too small 

the following are 
displayed: 
- distance membrane 

to level 
- measured value 

dist. unknown 
distance too big 

AO range of mapping. 05 

accept proposed value 
or 
specify range of 
mapping 

start mapping 05 

off 
on 

extended map. 

!envelope curve OE1* 

Idisplay 09i 

Idiagnostics OAI* 

r 

plot settings 0E1 

envelope curve 
env. curve + FAC 
env. curve + cust. map 

tag no. OCO 

i recording curve 

single curve 
cyclic 

0E2 

*I language 

low output limit 

on 
off 

pres. map dist. 054 cust tank map 055 

is displayed inactive 
active 
reset 

0621. curr. output mode mA value 068 

curr. turn down specify value 

fixed current 

standard 

I Ì 

434e 

092' - back to home 093 

specify time 
Default: 100 s 

clear last error OA21- 
keep 
erase 

protocol 4- sw -no. OC 

format display 

decimal 
1/16" 

reset 

for reset code 
see manual 

Note! The Default values of the parameters are typed in bold face. 
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094 no. of decimalas 095 

5.5 
5.55 
x.xxx 

OA unlock parameter 0A4 

for unlock code 
see manual 

serial no. OC 

L00-FMU41nr-10-00-01 <n-005 
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+disc. /meas. value 008 I check distance 051 

the following are 
displayed: 

distance membrane 
to level 
measured value 

manual 
distance = ok 
distance too small 

dist. unknown 
distance too big 

range of mapping. 052 

accept proposed value 
or 
specify range of 
mapping 

} start mapping 053'- distímeas. value 008 

off 
on 

the following are 
displayed: 
- distance membrane 

to level 
- measured value 

in safety dist. 016 ackn. alarm 017 

from blocking distance warning no 
Default: 0,1m self holding 

alarm 
yes 

max. scale 046 FN diameter vessel 047 

max. scale 046 

dial. /mess. value 

the following are 
displayed: 
distance membrane 
to level 

- measured value 

echo quality 056 offset 057 

is displayed will be added to the 
measured level 

output damping 058 

Default: 2 s 

blocking disc. 059 

is displayed 

20 mA value 069 

specify value 

fixed cur. value 064 

10 

--h 
simulation 065 output current 067 

sim. off 

sim. level simulation value 066 
sim. volume 
sim. current 

096 sep. character 

. period 
, comma 

oft 
on 

detection window 0A7 

off 
on 
reset 

0C5 distance unit temperature unit 006 

application par. 0A8 

not modified 
modified 

download mode 008 

parameter only 
param. + oust. map 
mapping only 

L04FM U<a c i x-10-00-02-en-005 
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11.2 Measuring principle 

E: Empty distance; F: Span (full distance); D: Distance from sensor membrane - product surface; L: Level; BD: Blocking 

distance 

Sensor BD Max. range fluids Max. range bulk` materials 

FMU 40 0.25 m 5 m 2 m 

FMU 41 0.35 m 8 m 3.5 m 

FMU42 0.4m 10m 5m 

FMU43 0.6m 15m 7m 

11.2.1 Time -of -flight method 
The sensor of the Prosonic M transmits ultrasonic pulses in the direction of the product surface. 
There, they are reflected back and received by the sensor. The Prosonic M measures the time t 
between pulse transmission and reception. The instrument uses the time t (and the velocity of sound 
c) to calculate the distance D between the sensor membrane and the product surface: 

D = c t/2 

As the device knows the empty distance E from a user entry, it can calculate the level as follows: 

L =E -D 

An integrated temperature sensor compensates for changes in the velocity of sound caused by 

temperature changes. 

11.2.2 Interference echo suppression 
The interference echo suppression feature on the Prosonic M ensures that interference echos (e.g. 

from edges, welded joints and installations) are not interpreted as a level echo. 

11.2.3 Calibration 
Enter the empty distance E and the span F to calibrate the device. 

11.2.4 Blocking distance 
Span F may not extend into the blocking distance BD. Level echos from the blocking distance cannot 
be evaluated due to the transient characteristics of the sensor. 
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s Index 

A 
alarm 45 
application errors 47 

B 

blocking distance 18, 39 

C 
cantilever 59 
CE mark 11 

cleaning 49 
Commubox 61 

connection 21 

D 
declaration of conformity 11 

declaration of contamination 56 
display appearance 26 
display symbols 26 

E 
error codes 45 
error messages 45 

F 
FHX40 63 
flow measurements 16 

full calibration 39 

H 
hardware security locking 33 
hazardous area 4 

I 

installation bracket 57 
interference echo suppression 40 

K 
key assignment 27 
Khafagi- Venturi flume 16 

L 
level measurements 15 

M 
measuring principle 70 
Measuring range 18 

N 
nozzle 18 

O 
on -site display 29 
operating menu 68 

P 
process conditions 37 

R 
range 19 

repairs to Ex- approved devices 49 
return 56 

S 

Service Interface FXA291 61 -62 
shafts 15 

software security locking 33 

T 
ToF Tool 30 
turn housing 20 

W 
warning 45 
weather protection cover 57 
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Endress+Hauser 
People for Process Automation 

Declaration of Hazardous Material and De- Contamination 
Erklärung zur Kontamination and Reinigung 

Please reference the Return Authorization Number (RAH). obtained from Endress +Hauser, on all paperwork and mark the RAH 
clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility. RA No. Bitte geben Sie die von E +H mitgeteilte Rücklieferungsnummer (RAk1 auf allen Lieferpapieren an und vermerken Sie diese 
auch außen wider Verpackung Nichtbeachtung dieser Anweisung fuhrt zur Ablehnung ihrer Lieferung. 

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material 
and De- Contamination ", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the 
packaging. 
Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, benötigen wir die unterschriebene 
"Erklärung zur Kontamination und Reinigung ", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt außen an der 
Verpackung an. 

Type of instrument / sensor 
Geräte- /Sensortyp 

Serial number 
Seriennummer 

Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerät in Schutzeinrichtungen 

Process data / Prozessdaten 

Medium and warnings 
Warnhinweise zum Medium 

Temperature / Temperatur [09 [ °CJ Pressure / Druck [psil ( Pa 

Conductivity / Leitfähigkeit (pS /cm] Viscosity / Viskosität [cpi [mm` /s[ 

Medium /concentration 
Medium /Konzentration 

Identification 
CAS No. 

flammable 
entzündlich 

toxic 
giftig 

corrosive 
ätzend 

hirrritant 

gechadheit 
reizend 

other * 

sonstiges* 
harmless 

unbedenklich 

Process 
medium 
Medium im 
Prozess 
Medium for 
process cleaning 
Medium zur 
Prozessreinigung 
Returned part 
cleaned with 
Medium zur 
Endreinigung 

* explosive; oxidising; dangerous for the environment; biological risk; radioactive 
* explosiv; brandfördernd; umweltgefährlich; biogefährlich; radioaktiv 

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions. 
Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen. 

Description of failure / Fehlerbeschreibung 

Company data /Angaben zum Absender 

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

Address / Adresse Fax / E -Mail 

Your order No. / Ihre Auftragsar. 

`We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned 
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities." 
"Wir bestätigen, die vorliegende Erklärung nach unserem besten Wissen wahrheitsgetreu und vollständig ausgefüllt zu haben. Wir bestätigen 
weiter, dass die zurückgesandten Teile sorgfältig gereinigt wurden und nach unserem besten Wissen frei von Rückständen in gefahrbringen- 
der Menge sind." 

a 

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

J 

Pressure Flow 

0 

o 

Temperature Liquid 
Analysis 

Technical Information 

Vr. 
Registration System Services 

Components 

Prosonic M FMU40/41 /42/43 

o 

Solutions 

Ultrasonic Level Measurement 
Compact transmitters for non -contact level measurement of fluids, 
pastes and coarse bulk materials 

FMU41 

FMU40 

Application 

Continuous, non -contact level measurement in fluids, 

pastes, sullages and coarse bulk materials 
Flow measurement in open channels and measuring 
weirs 
System integration via: 

- HART (standard), 4...20mA 
- PROFIBUS PA 

- Foundation Fieldbus 

Maximum measuring range: 
- FMU 40: 

- 5 m in fluids 
- 2 m in bulk materials 

- FMU 41: 
- 8 m in fluids 

- 3,5 m in bulk materials 
- FMU 42: 

- 10 m in fluids 

- 5 m in bulk materials 
- FMU 43: 

- 15 min fluids 

- 7 m in bulk materials 

11365F/00/en 

FMU42 

Features and benefits 

FMU43 

Quick and simple commissioning via menu -guided on- 

site operation with four -line plain text display 
Envelope curves on the on -site display for simple 
diagnosis 
Easy remote operation, diagnosis and measuring point 
documentation with the supplied ToF Tool operating 
program. 
Suitable for explosion hazardous areas 
(Gas -Ex, Dust -Ex) 

Linearisation function (up to 32 points) for conversion 
of the measured value into any unit of length, volume 
or flow rate 
Non -contact measurement method minimizes service 
requirements 
optional remote display and operation (up to 20 m 

from transmitter) 
Installation possible from thread G 11/2" or 11/2 NPT 

upwards 
Integrated temperature sensor for automatic 
correction of the temperature dependent sound 
velocity 

Endress+Hauser 
People for Process Automation 
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Prosonic M 

Inhaltsverzeichnis 

Function and system design 3 

Measuring principle 3 

Equipment architecture 4 

Input 8 
Measured variable 8 

Measuring range 8 

Operating frequency 9 

Output 10 

Output signal 10 

Signal on alarm 10 

Load HART 10 

Output damping 10 

Linearisation 10 

Auxiliary energy 11 

Terminal compartment 11 

Terminal assignment 11 

Fieldbus plug connectors 12 

Supply voltage 13 

Cable entry 13 

Power consumption 13 

Current consumption 
(2- wire -instruments) 13 

HART ripple 14 

Max. noise HART 14 

Galvanic isolation 14 

Performance characteristics 15 
Reaction time 15 

Reference operating conditions 15 

Measured value resolution 15 

Pulse frequency 15 

Measuring error 15 

Installation conditions 16 

Installation variants FMU 40, FMU 41 16 

Installation variants FMU 42 16 

Installation variants FMU 43 17 

Installation conditions for level measurements 17 

Installation in narrow shafts 18 

Installation conditions for flow measurements 18 

Blocking distance, 
nozzle installation 20 

Ambient conditions 21 

Ambient temperature 21 

Storage temperature 21 

Resistance to alternating 
temperature cycles 21 

Climate class 21 

Ingress protection 21 

Vibration resistance 21 

Electromagnetic compatibility (EMC) 21 

Process conditions 21 

Process temperature 21 

Process pressure 21 

Mechanical construction 22 
Design / dimensions 22 
Weight 23 

Housing design 23 
Process connection, 
sealing material, 
sensor material 23 

Human interface 24 
Display and operating elements 24 
On -site operation 25 
Remote operation 26 

Certificates and Approvals 28 
CE mark 28 

Ex- Zulassung 28 
External standards and guidelines 28 

Ordering information 29 
Product structure FMU 40 29 

Product structure FMU 41 30 
Product structure FMU 42 31 

Product structure FMU 43 32 
Scope of delivery 32 

Accessories 33 
Weather protection cover 33 
Installation bracket for FMU 40/41 33 
Adapter flange for FMU 40 / FMU 41 34 
Cantilever 35 
Mounting Frame 36 
Wall Bracket 36 
Commubox FXA191 36 
Service Interface FXA193 37 
Remote display FHX40 38 

Supplementary documentation 39 
System Information 39 
Operating manual 39 
Description of device functions 39 

Short instructions 39 
Safety Instructions 39 
Control drawings Installation drawings 41 
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Prosonic M 

Function and system design 

Measuring principle 

--Bp 
-- ---- 

E 

T 

F 

: 
20 mA 
100% 

4 mA 
0% 

L00.FM114 5-00-00-d e-00I 

E: Empty distance; F: Span (full distance); D: Distance from sensor membrane - product surface; L: Level; BD: Blocking 
distance 

LSensòr, BD Max. rangè fluids . .. Max. range bulk materials 

FMU 40 0.25 m 5 m 2 m 

FMU41 0.35 m 8m 3.5 m 

FMU42 0.4m 10m 5m 

FMU43 0.6m 15m 7m 

Time -of -flight method 

The sensor of the Prosonic M transmits ultrasonic pulses in the direction of the product surface. There, they 
are reflected back and received by the sensor. The Prosonic M measures the time t between pulse transmission 
and reception. The instrument uses the time t (and the velocity of sound c) to calculate the distance D between 
the sensor membrane and the product surface: 

D = c t/2 

As the device knows the empty distance E from a user entry, it can calculate the level as follows: 

L =E - D 

An integrated temperature sensor compensates for changes in the velocity of sound caused by temperature 
changes. 

Interference echo suppression 

The interference echo suppression feature on the Prosonic M ensures that interference echos (e.g. from edges, 
welded joints and installations) are not interpreted as a level echo. 

Calibration 

Enter the empty distance E and the span F to calibrate the device. 

Blocking distance 

Span F may not extend into the blocking distance BD. Level echos from the blocking distance cannot be 

evaluated due to the transient characteristics of the sensor. 

Endress + Hauser 3 
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Prosonic M 

Equipment architecture 4...20 mA output with HART protocol 

The complete measuring system consists of: 

PLC 

CI El 

transmitter power 
supply unit 
RMA422 
or RN221N 
(communication resistor 
included) 

te_ ® 
HART handheld 

T FXA191 DXR375 
or 
DXR375 

-ToFTool - 
FieldTool 
Package 

- FieldCare 

Commubox 
FXA 191 

Netz 
(for 4 -wire) 

-ToFTool - 

FieldTool 
Package 

operating and 
display module 
VU331 

service adapter 
FXA193 

6074--- 
l: 

4100. ®i . 
100-FMIIxxxx-14-00O0tn-007 

If the HART communication resistor is not built into the supply unit, it is necessary to insert a communication 
resistor of 250 S2 into the 2 -wire line. 

On -site operation 

with display and operating module VU 331 
with a Personal Computer, FXA 193 and the operating software ToF Tool 

Remote operation 

with HART handheld terminal DXR 375 
with a Personal Computer, Commubox FXA 191 and the operating software COMMUWIN II respectively 
ToF Tool. 

4 Endress + Hauser 
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System integration using PROFIBUS PA 

A maximum of 32 transmitters (8 if mounted in an explosion hazardous location EEx is IIC according to 

FISCO- model) can be connected to the bus.The segment coupler provides the operating voltage to the bus. 
Both on -site as well as remote operation are possible. 

segment coupler 

personal computer e.g. with 
Commuwin II or 
ToF Tool - FieldTool 
Package and 
Profibard resp. Proficard 

PLC 

PROFIBUS DP 

PROFIBUS PA 

operating and 
display module 
VU331 

n More 
1>ll< Functions 

(valves etc) 

Micropilot M 

1 

Prosonic M 

1Levelflex M 

ToF Tool - FieldTool Package 

IAD- FMxxXXXX- 1600-00en-001 

System integration using Foundation Fieldbus (FF) 

A maximum of 32 transmitters (standard or EEx d) can be connected to the bus. For protection class EEx ia: 

the maximum number of transmitters depends on the established rules and standards for intrinsically safe 

circuits (EN 60070 -14) and proof of instrinsic safety. Both on -site and remote operation are possible. 

personal computer 
e.g. with 
NI -FBUS configurator 

operating and 
display module 
VU331 

Additional 
functions 
(valves etc.) 

LOOFMeXXXX-1 s000O-en-007 
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System integration using Endress +Hauser Rackbus 

You can interconnect a maximum of 64 devices with HART protocol to a Rackbus. Use an FXN 672 interface 
module for each device. You can integrate this bus into a higher -level bus by using a ZA gateway. Gateways 

are available for MODBUS, FIP, PROFIBUS, INTERBUS etc. Both on -site and remote operation are possible. 

personal computer 
with Commuwin II 

Gateway to 
MODBUS, FIP, 

PROFIBUS, 
INTERBUS etc. 

operating and 
display module 
VU331 
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System integration via Fieldgate 

Vendor Managed Inventory 

By using Fieldgates to interrogate tank or silo levels remotely, suppliers of raw materials can provide their 
regular customers with information about the current supplies at any time and, for example, account for them 
in their own production planning. For their part, the Fieldgates monitor the configured level limits and, if 

required, automatically activate the next supply. The spectrum of options here ranges from a simple purchasing 
requisition via e-mail through to fully automatic order administration by coupling XML data into the planning 
systems on both sides. 

Remote maintenance of measuring equipment 

Fieldgates not only transfer the current measured values, they also alert the responsible standby personnel, if 

required, via e-mail or SMS. In the event of an alarm or also when performing routine checks, service 
technicians can diagnose and configure connected HART devices remotely. All that is required for this is the 
corresponding HART operating software (e.g. ToF Tool - FieldTool Package, FieldCare, ...) for the connected 
device. Fieldgate passes on the information transparently, so that all options for the respective operating 
software are available remotely. Some on -site service operations can be avoided by using remote diagnosis and 
remote configuration and all others can at least be better planned and prepared. 

Remote confoguration /diagnosis 

via HART Client: 
- ToF Tool - FieldTool 

Package 
- FieldCare 

e.g. 2 x RN221 N-B ... 

Analogue 
Ethernet 

Fieldgate GSM 

FXA520 

Channel Channel 2 

Remote monitoring 

e-' e_o 

HTTP script 
Web browser 

Multidrop- Connector 
FXN520 

Fieldgate 
FXA520 

20.::45 Vo 

LOOr.wszo.o-is.ouaan.aoo 

Note! 
The number of instruments which can be connected in mutidrop mode can be calculated by the "FieldNetCalc" 
program which is available from your Endress +Hauser sales organisation. A description of this program can be 

found in Technical Information TI 400F (Multidrop Conncecto FXN520). 
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Input 

Measured variable The distance D between the sensor membrane and the product surface is measured. 

Using the linearisation function, the device uses D to calculate: 

level L in any units 
volume V in any units 

flow Q across measuring weirs or open channels in any units 

Measuring range The measuring range is limited by the range of a sensor. The sensor range is, in turn, dependent on the 

operating conditions. To estimate the actual range, proceed as follows (see also the calculation example in the 

diagram): 

1. Determine which of the influences shown in the following table are appropriate for your process. 

2. Add the corresponding attenuation values. 

3. From the total attenuation, use the diagram to calculate the range. 

Fluid surface, Attenuation 

Calm 0 dB 

Waves 5 ... 10 dB 

Strong turbulence (e.g. stirrers) 10 ... 20 dB 

Foaming Ask Endress +Hauser 

Bulk material surface Attenuation 

Hard, rough (e.g. rubble) 40 dB 

Soft (e.g. peat, dust -covered clinker) 40 ... 60 dB 

'Dust Attenuation ' 

No dust formation 0 dB 

Little dust formation 5 dB 

Heavy dust formation 5 ... 20 dB 

. 

¡Filling curtain in detection range Attenuation' 

None 0 dB '"''' 

Small quantities 5 ... 10 dB 

Large quantities 10 ... 40 dB 

Temperature difference between 
sensor and product surface 

Attenuation - - 

to 20 °C 0 dB 

to 40 °C 5 ... 10 dB 

to80°C 10 ... 20dB 
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E 

d 
° c 

15J 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

FMU 43 

FMU 42 

FMU 41 - 

FMU 40; 

1 t 
I 

I 

10 20 30 40 5I 0 60 70 80 

attenuation / dB 
LOPFMU<u u-0S-0P°°en-0°3 

Example (for FMU 43) 

For typical solid applications, a certain amount of dust coverage is normally present. Therefore, the following 
range results from the table and the diagram 

Dust -covered rubble 

no dust formation 
No filling curtain in 

detection range 
Temperature diff. < 20 °C 

approx. 50 dB 

0 dB 

0 dB 

0 dB 

approx. 50 dB => range approx. 7 m 

These measuring conditions have been taken into account during the calculation of the maximum measuring 
range in solid applications. 

Operating frequency 
S soi° s g frequefity 

FMU 40 approx. 70 kHz 

FMU 41 approx. 50 kHz 

FMU 42 approx. 42 kHz 

FMU 43 approx. 35 kHz 
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Output 

Output signal according to the instrument version ordered: 
4...20 mA with HART protocol 
PROFIBUS PA 

Foundation Fieldbus (FF) 

Signal on alarm Error information can be accessed via the following interfaces: 
On -site display (error symbol, error code and plain text description) 
Current output (error current configurable) 
Digital interface 

Load HART Minimum load for HART communication: 250 S2 

Output damping Freely selectable, 0 ... 255 s 

Linearisation The linearisation function of the Prosonic M allows conversion of the measured value into any unit of length 
or volume. In open channels or measuring weirs, also a flow linearistion is possible (calculation of the flow from 

the measured level). The linearisation table for calculating the volume in an horizontal cylindrical tank is 

preprogrammed. You can also enter any number of other tables containing up to 32 value pairs either manually 
or semi -automatically (by filling the vessel under controlled conditions). 
The supplied ToF Tool operating program can automatically calculate the table for any tank, weir or flume and 
upload it into the device. 
Flow curves for open channels can be calculated and entered into the instrument by the ToT Tool as well. 
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Auxiliary energy 

Terminal compartment In the F12 housing, the terminals are located underneath the housing cover. In the T12 housing, they are under 
the cover of the separate terminal compartment. 

LOO-FMR2xxxx-0440A0-en-001 

Terminal assignment 4 ... 20 mA with HART, 2 -wire 

power 

communication 
resistor 
(> 250 0) 

4...20 mA 

alternatively 

4_ Commubox 
FXA 191 

DXR 375 

O 
1 

1 2 3 

test sockets for testing 
of the signal current 

4 
plant 
ground 

L- L+ I+ 

LOO4Mxxxxxx-0440-00en-015 

4 ... 20 mA active with HART, 4 -wire 

DC 

display unit, 
recorder, PCS 

communication 
resistor 
(> 250 S2) 

alternatively 

r - - 

AC/DC 

power 

Commubox 
FXA 191 
DXR 375 

4...20mA 

n® 

5 6 1 2 
plant 
ground 

L1/L+ N/L- i IAPFMxu xx-04-00O0-en-0I I 

Connect the connecting line to the screw terminals (line cross -sections of 0.5 ... 2.5 mm) in the terminal 
compartment. 
Use 2 -wire twisted pair cable with screen for the connection. 
Protective circuitry against reverse polarity, RFI and over -voltage peaks is built into the device (see also 

Technical Information TI 241 F /00 /en "EMC Test Procedures ") 
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PROFIBUS PA Foundation Fieldbus 

LOG-FM mm-04-00-00-en-012 IDPFMxxxxxx-0d-00dOert013 

The digital communication signal is transmitted to the bus via a 2 -wire connection. The bus also provides the 

auxiliary energy. Use 2 -wire twisted pair cable with screen. 

Refer to the following operating manuals for information on cable types, and how to set up and ground the 
network: 

BA 198F /00 /de PROFIBIS -DP / -PA, Guidelines for planning and commissioning" 
BA 013S /04 /en Foundation Fieldbus, Installation and Commissioning Guidelines" 

Fieldbus plug connectors For the versions with fleldbus plug connector (M12 or 7/8 "), the signal line can be connected without opening 
the housing. 

Pin assignment of the M12 plug connector (PROFIBUS PA plug) 

LOO-FMxxxn[-04-00-00-yy-0 16 

Pin Meaning 

Ground 

2 Signal + 

Signal - 

4 not connected 

Pin assignment of the 7/8" plug connector (FOUNDATION Fieldbus plug) 

L00-FM1ssn1 -04-00- 00-yy-017 

Pin Meaning 

Signal - 

2 Signal + 

3 not connected 

4 ground 
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Supply voltage HART, 2 -wire 

The following values are the voltages across the terminals directly at the instrument: 

:. Version 
Current 

consumption 
Terminal voltage . 

minimm , u 
Terminal voltage . 

um maximum': ` 

2 -wire HART 
Standard 

4 mA 14 V 36 V 

20 mA 8V 36V 

EEx is 
4 m 14V 30V 

20 mA 8 V 30 V 

EEx d 
4mA 14V 30V 

20mA 11V 30V 

Fixed current, 
adjustable, e.g. for Standard 

solar power 

11 mA 10 V 36 V 

operation 
(measured value via EEx is 
HART) 

11 mA 10 V 30 V 

Fixed current for Standard 4 mA' 14 V 36 V 

HART multidrop 
mode EEx is 4 mA' 14 V 30 V 

Start -up current 11 mA 

HART, 4 -wire, active 

V_ ersinn... 
. _. 
Voltage -Max. load 

DC 10,5 ... 32 V 600 S2 

AC 50/60 Hz 90 ... 253 V 600 S2 

Cable entry Cable gland: M20x1.5 (recommended cable diameter 6 ... 10 mm) 

Cable entry G'h or 1/2 NPT 
PROFIBUS-PA M12 plug 
Fieldbus Foundation 7/8" plug 

Power consumption ':Version Power consumption 

2-wire 51 mW ... 800 mW 

4-wire AC max. 4VA 

4-wire DC; FMU 40/41 330 mW ... 830 mW 

4-wire DC; FMU 42/43 600 mW ... 1 W 

Current consumption 
(2- wire -instruments) 

CoañunIcatión, Current consumption .- 

HART 3,6 ... 22 mA 

PROFIBUS PA max. 13 mA 

Foundation Fieldbus max. 15 mA 
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HART ripple 47...125 Hz: Vpp = 200 mV (measured at 500 S2) 

Max. noise HART 500 Hz... l0 kHz: Vrms = 2.2 mV (measured at 500 Q) 

Galvanic isolation With 4 -wire devices, the evaluation electronics and mains voltage are galvanically isolated from each other. 
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Performance characteristics 

Reaction time The reaction time depends on the parameter settings (min. 0.5s for 4 -wire devices, 
min. 2s for 2 -wire devices). 

Reference operating 
conditions 

Temperature = +20 °C 

Pressure = 1013 mbar abs. 
Humidity = 50 % 

Ideal reflective surface (e.g. calm, smooth fluid surface) 
No interference reflections within signal beam 
Set application parameters: 
- Tank shape = flat ceiling 
- Medium property = liquid 
- process conditions = calm surface 

Measured value resolution Sensor ' Measured value resolution 

FMU 40 1 mm 

FMU41 1 mm 

FMU 42 2 mm 

FMU 43 2 mm 

Pulse frequency 2 -wire devices: max. 0.5 Hz 

4 -wire devices: max. 2 Hz 

The exact values are dependent on the type of device and the parameter settings. 

Measuring error Typical specifications for reference operating conditions (include linearity, repeatability, and hysteresis): 

Sensor Measuring error 

FMU 40 ±2mm or 0.2% of set measuring distance (empty calibration)' 

FMU 41 ± 2 mm or 0,2% of set measuring distance (empty calibration)' 

FMU 42 ± 4 mm or 0,2% of set measuring distance (empty calibration)' 

FMU 43 ± 4 mm or 0,2% of set measuring distance (empty calibration)' 

'whichever is greater 
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Installation conditions 

Installation variants FMU 40, 
FMU 41 

Installation with counter nut 

counter nut (PC) 
supplied 
for G1/2 "and 
G 2" instruments 

Installation with sleeve 

Sealing ring 
(EPDM) 
supplied 

Installation with installation bracket Installation with adapter flange 

taws 

adapter flange 

Sealing ring 
(EPDM) 
supplied 

OM. fw! 

VMS 
u 

nozzle sensor 

For installation bracket or adapter flange s. chapter "Accessories ". 

LOOFMI14xnx-17-00-00-en-002 

Installation variants FMU 42 
Installation with universal flange 

Flange: 
DN80/ANSI3"/JIS10K80 
DN100/ANSI4"/JIS16K100 

Installation with mounting bracket 

IA04MI142xxxx-17-00-00en-001 
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Installation variants FMU 43 
Installation with 

universal slip -on flange (option) 

slip -on flange 

nozzle 
e.g.Zone 20 

sensor 

Installation with 
mounting bracket 

Zone 20 

LO3- FMUa l m n 17-00-03-00-001 

Installation conditions for 
level measurements 

Do not install the sensor in the middle of the tank (3). We recommend leaving a distance between the sensor 

and the tank wall (1) measuring 1/6 of the tank diameter. 
Use a protective cover, in order to protect the device from direct sun or rain (2). 

Avoid measurements through the filling curtain (4). 

Make sure that equipment (5) such as limit switches, temperature sensors, etc. are not located within the 
emitting angle a. In particular, symmetrical equipment (6) such as heating coils, baffles etc. can influence 

measurement. 
Align the sensor so that it is vertical to the product surface (7). 

Never install two ultrasonic measuring devices in a tank, as the two signals may affect each other. 
To estimate the detection range, use the 3 dB emitting angle a. 

Sensor 

FMU 40 11° 5 m 0,48 m 

FMU 41 11° 8 m 0,77 m 

FMU 42 11° 10 m 0,96 m 

FMU 43 6° 15 m 0,79 m 
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Installation in narrow shafts In narrow shafts with strong interference echoes, we 
recommend using an ultrasound guide pipe (e.g. PE 

or PVC wastewater pipe) with a minimum diameter 
of 100 mm. 
Make sure that the pipe is not soiled by accumulated 
dirt. If necessary, clean the pipe at regular intervals. 

L00-FMU41 cu- I 1-0000-en-010 

Installation conditions for flow Install the Prosonic M at the inflow side, as close above the maximum water level Hmax as possible (take into 
measurements account the blocking distance BD). 

Position the Prosonic M in the middle of the channel or weir. 
Align the sensor membrane parallel to the water surface. 
Keep to the installation distance of the channel or weir. 
You can enter the "Flow to Level" linearisation curve ( "0 /h curve ") using ToF Tool or manually via the on- 
site display. 

Example: Khafagi- Venturi flume 

L00.FMU4cxu-17-00.00.en-007 
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Example: Triangular weir 

LOO-FMU4n[rI 7-0O-00-en-012 
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Blocking distance, 
nozzle installation 

Install the Prosonic M at a height so that the blocking distance BD is not undershot, even at maximum fill level. 

Use a pipe nozzle if you cannot maintain the blocking distance in any other way. The interior of the nozzle 

must be smooth and may not contain any edges or welded joints. In particular, there should be no burr on the 

inside of the tank side nozzle end. Note the specified limits for nozzle diameter and length. To minimise 

disturbing factors, we recommend an angled socket edge (ideally 45 °). 

BD: blocking distance; SD: safety distance; E: empty calibration; F: full calibration (span); D: nozzle diameter; L: nozzle 

length 

Sénsor 
1.:.,.. 

BD 1.46K--- range . 

liquids. 
Max. range . 

bulk materials 
nozzle diameter - 

. -' °_ 

" 
length max. nozzle le 

- 

FMU 40 0.25 m 5 m 2 m 

50 mm ca. 80 mm 

80 mm ca. 240 mm 

100 mm ca. 300 mm 

FMU41 0.35m 8m 3.5m 
80 mm ca. 240 mm 

100 mm ca. 300 mm 

FMU42 0.4m 10m 5m 
80 mm ca. 250 mm 

100 mm ca. 300 mm 

FMU 43 0.6 m 15 m 7 m min. 100 mm ca. 300 mm 

Caution! 
If the blocking distance is undershot, it may cause device malfunction. 

CkL 
Note! 

In order to notice if the level approaches the blocking distance, you can specify a safety distance (SD). If the 
level is within this safety distance, the Prosonic M outputs a warning or alarm message. 
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Ambient conditions 

Ambient temperature -40 °C ... +80 °C 

The functionality of the LC display becomes restricted at Tu < -20 °C and Tu > +60 °C. 
If the device is operated outdoors in strong sunlight, you should use a protective cover. 

Storage temperature -40 °C ... +80 °C 

Resistance to alternating to DIN EN 60068 -2 -14; Nb test : +80 °C / -40 °C, 1 K /min, 100cycles 
temperature cycles 

Climate class DIN EN 60068 -2 -38 (Test Z /AD) DIN /IEC 68 T2 -30Db 

Ingress protection With closed housing, tested according to 
- IP 68, NEMA 6P (24h at 1.83m under water surface) 
- IP 66, NEMA 4x 
With open housing: IP 20, NEMA 1 (also ingress protection of the display) 

Caution! 
Degree of protection IP 68 NEMA 6P applies for M12 PROFIBUS -PA plugs only when the PROFIBUS cable is 

plugged in. 

Vibration resistance DIN EN 60068 -2 -64 / IEC 68 -2-64: 20...2000 Hz, 1 (m /s2)2 /Hz; 3 x 100 min 

Electromagnetic compatibility Interference emission to EN 61326, Equipment Class B 

(EMC) Interference immunity to EN 61326, Appendix A (Industrial) and NAMUR Recommendation NE 21 (EMC). 
A standard installation cable is sufficient if only the analogue signal is used. Use a screened cable when 
working with a superimposed communication signal (HART). 

Process conditions 

Process temperature -40 °C ... +80 °C 

A temperature sensor is integrated in the sensor for correction of the temperature -dependent time -of -flight. 

Process pressure FMU 40/41: 0.7 bar ... 3bar abs. 

FMU 42/43: 0.7 bar ... 2.5bar abs. 

Note! 

For pressures less than 0.7 bar please contact Endress +Hauser 
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Mechanical construction 

Design / dimensions 
F12 housing 

FMU 40 

T12 housing 
65 78 

32 

85 

FMU 41 

60 AF 

2 NPT 

FMU 42 with mounting bracket 

0 
Tr 

0 50 

FMU 43 with slip -on flange 
-86 65 

ANSI 4" DN 100 
Alternatively, a separate flange can be used. 

M8 

FMU 42 with universal flange 

Flange: 
DN80 /ANSI3 " /JIS10K80 
DN100 /ANSI4 " /JIS16K100 
suitable for PN16 
acc. to DIN /EN 1092 parti 

o 

0 70 

FMU 43 with mounting bracket 

Mounting bracket for FMU 42/43 

11s 

40 40 

11 

M 
N 

L00-FMUA[xrz-0o-0ODUen-00 
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Weight 
Sensòì:, Weight 

FMU 40 approx. 2,5 kg 

FMU 41 approx. 2,6 kg 

FMU 42 approx. 3 kg 

FMU 43 approx. 3,5 kg 

Housing design Types of housings 

F12 housing with sealed terminal compartment for standard or EEx is applications 
T12 housing with separate terminal compartment and explosionproof encapsulation 

Material 

Aluminium, seawater resistant, chromed, powder -coated 

Cover 

Aluminium, for version without on -site display 
Inspection glass for version with on -site display. This version cannot be supplied together with the ATEX II 

1 /2 D certificate. 

Process connection, 
sealing material, 
sensor material 

'Sensor . Process connection - Material in contact with process 

FMU 40 
Thread G 1'/2" 

Thread NPT 11/2" - 11.5 

Sensor: PVDF 

Seal: EPDM 

FMU 41 
Thread 2" 

Thread NPT 2" - 11,5 
Sensor: PVDF 

Seal: EPDM 

FMU 42 

Universal flange 

DN 80 / ANSI 3" / JISI OK80 

Universal flange 
DN 100 / ANSI 4" / JIS16K100 
Mounting bracket 

Sensor: PVDF 

Seal: VITON or EPDM 
Flange: PP, PVDF or SS 316L 

FMU 43 
Universal flange 
DN 100 / ANSI 4" / JIS16K100 
Mounting bracket 

Sensor: UP and SS 316Tí 
Seal: EPDM 
Flange: PP or SS 316Ti 
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Human interface 

Display and operating The LCD module VU 331 for display and operation is located beneath the housing cover. The measured value 

elements is legible through the glass in the cover. Open the cover to operate the device. 

LCD 

(liquid crystal display) 

EH r ENDRESS + HAUSER 

}*c 

- -- ari Irina GGG 

`N1 l+4 
vvv 

Tf+TS a a i I 

Symbols 3 keys 

IDO-FMnnn-07-0O-00-en-001 

Symbol in display 1 
continuous 

N 

flashing 

u . 
N 

u 

p 

Meaning Alarm Warning Communication Security Locking 

Function of the keys 

Key(s) Meaning 

j or I t 
Navigate upwards in the selection list 

Edit numeric value within a function 

- I I i 
i 
I 

1 

Navigate downwards in the selection list 

Edit numeric value within a function 

Ó or 
I n Navigate to the left within a function group 

IT] Navigate to the right within a function group, confirmation. 

I,] and I] 
or 

I -IandIEI 
Contrast settings of the LCD 

± and I] and E 
1 

Hardware lock / unlock 
After a hardware lock, an operation of the instrument via display or 

communication is not possible! 

The hardware can only be unlocked via the display. An unlock parameter must 
be entered to do so. 
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On -site operation Operation with VU 331 

The LC- Display VU 331 allows configuration via 3 keys directly at the instrument. All device functions can be 
set through a menu system. The menu consists of function groups and functions. Within a function, application 
parameters can be read or adjusted. The user is guided through a complete configuration procedure. 

IEllI - ENDRESS + HAUSER 

pleasured va value 434_11_t 

8.255m 

- + E 0 
J, T 6 

Function groups -> Functions 

IHOMEI-;:11 : 
IJ FGO 

U 
FGO 

F00 

,Esc, 

0 I±}-IF0001F001IF002IF003IF004I 

, 
L J tH 

6 JU 

E 

Selection list 

2 

F00 3 

FG0 4 

F00 
FG06 

F007 Envelope 
curve 

Headline Position indicator 

measured = Ij r,t. i I-e_ i_l1_9i_1 '' 
!'I!t 

r-- - r 
Symbol Main value Unt 
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Operation with the handheld terminal DXR 375 

On devices with HART communication, you can also access the menu using the handheld terminal DXR 375. 

moo 
ONUNE 

2 PV 

Pi ® 

aTm [Delete 

H ith ® tII] ® 
GROUP SELUCTIO 

2 SAFETY SETTINGS 

iTEMPERATURE 

UNEARISATION 

5 EXTENDED CAUBR. 

Delete 

HW ®C1lO 
BASIC SETUP 

I MEASURED VALUE 

MEDIUM PROPERTY 

PROCESS COND. 

5 EMPTY CAUBR, 

Page 
Uo 

Page 
On 

LG4FM114u.1-074000E.005 
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Remote operation Operation with ToF Tool 

The ToF Tool is a graphical operation software for instruments from Endress +Hauser. It is used to support 
commissioning, securing of data, signal analysis and documentation of the instruments. It is compatible with 
the following operating systems: WinNT4.0, Win2000 and WinXP. 

The ToF Tool supports the following functions: 
Online configuration of transmitters 
Signal analysis via envelope curve 
Linearisation table (graphically supported creation, editing, importing and exporting) 
Loading and saving of instrument data (Upload /Download) 
Documentation of measuring point 

Connection options 
HART with Commubox FXA 191 (available as accessory) 
PROFIBUS PA 

Service- interface with adapter FXA 193 (available as accessory) 

Menu guided commissioning: 

12539:J,:11.=====-,0C=teJOIVIII aeq 

: 

a 

S:L ,,et0='ìa' 

1c11Cr. 

I.IfIC 

OD HCRf'Lec 1 

Ix.':-n¡nllm r 

.m. tla' IWm. 

' ]wöla 
xmpl WA= 

oevae: 
ryr. 

I-1 

¡. .e w, 
..s Irr... r...... al...l.. i ew 

L00-FMU41z1 1-IGOOOOen-003 
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Signal analysis via envelope curve: 
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Operation with FieldCare 

FieldCare is Endress +Hauser's FDT based Plant Asset Management Tool. It can configure all intelligent field 

devices in your plant and supports you in managing them. By using status information, it also provides a simple 
but effective means of checking their health. 

Supports Ethernet, HART, PROFIBUS, FOUNDATION Fieldbus etc. 
Operates all Endress +Hauser devices 

Operates all third -party actuators, I/O systems and sensors supporting the FDT standard 

Ensures full functionality for all devices with DTMs 
Offers generic profile operation for any third -party fieldbus device that does not have a vendor DTM 

Operation with Commuwin II (for communication variants HART or PROFIBUS -PA) 

Commuwin II is an operating software with graphical support (MS Windows) for intelligent transmitters with 
the communication protocols Rackbus, Rackbus RS -485, HART and PROFIBUS-PA. 

Commuwin II supports the following functions: 
Online configuration of transmitters 
Loading and saving of instrument data (Upload /Download) 
Orderly visualisation of measured values and limit values 
Display and recording of measured values with a line recorder 

It is not possible to display envelope curves with Commuwin II. To display them, please use the ToF Tool 

program supplied. 

Connections: 
HART with Commubox FXA 191 (available as accessory) 

PROFIBUS PA 
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Operation with NI -FBUS Configurator (only Foundation Fieldbus) 

The NI -FBUS Configurator is an easy -to -use graphical environment for creating linkages, loops, and a schedule 
based on the fieldbus concepts. 

You can use the NI -FBUS Configurator to configure a fieldbus network as follows: 

Set block and device tags 

Set device addresses 
Create and edit function block control strategies (function block applications) 
Configure vendor -defined function and transducer blocks 

Create and edit schedules 
Read and write to function block control strategies (function block applications) 
Invoke Device Description (DD) methods 
Display DD menus 
Download a configuration 
Verify a configuration and compare it to a saved configuration 
Monitor a downloaded configuration 
Replace devices 
Save and print a configuration 

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- Zulassung Die erhältlichen Zertifikate sind in den Bestellinformationen aufgeführt. Beachten Sie jeweils die zugehörigen 
Sicherheitshinweise (XA) bzw. Control oder Installation Drawings (ZD). 

External standards and EN 60529 
guidelines 

Protection class of housing (IP -code) 

EN 61326 

Electromagnetic compatibility (EMC requirements) 

NAMUR 

Standards committee for measurement and control in the chemical industry 
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Ordering information 

Product structure FMU 40 Certificates r 

A 

1 

4 

G 

2 

5 

S 

T 

U 

V 

N 

K 

Y 

Variant for non -hazardous area 

ATEX II 1/2 G or II 2 G; EEX is IIC T6 

ATEX II 1/2 G or II 2 G; EEX d pal IIC TO 

ATEX II 3G EEx nA II T6 

ATEX 11 1 /2D, Alu blind cover 

ATEX II 1 /3D 
FM IS Cl. 1,11,í11 Div. 1 Gr. A -G / NI Cl. I Div. 2 

FM XP Cl. 1,11,1II Div. 1 Gr. A -G 

CSA IS C1.1,11,111 Div. 1 Gr. A -G / NI C1.1 Div. 2 

CSA XP C1.1,11,111 Div. 1 Gr. A -G 

CSA General Purpose 

TIIS Ex is II C T6 

Special certificate 

,Processconnectlon`--`. ,; .. - 

R 

N 

Y 

G l'' /2" threadlSO 228 

NPT 11/2" - 11,5 thread 

Special version 

Power supply /communication . 

B 

H 

G 

D 

F 

Y 

2 wire, 4...20mA- loop /HART 

4 wire, 10,5...32VDC / 4 -20mA HART 

4 wire, 90...253VAC / 4 -20mA HART 

2 wire, PROFIBUS PA 

2 wire, Foundation Fieldbus 

Special version 

1. Display / on-site operation 
1 

2 

3 

9 

Without LC display 

With LC display VU 331 incl. on -site operation 

Prepared for remote display FHX 40 

Special version 

, .. Housing 
A 

C 

D 

9 

Aluminium F12 housing coated to IP 68 

Aluminium T12 housing coated to IP 68; with separate terminal compartment 

Aluminium T12 housing coated to IP 68; with separate terminal compartment; 
with overvoltage protection 

Special version 

Screw union/entry 
2 M20x 1.5 screw union 

3 G 1/2" entry 

4 NPT 1/2" entry 

5 Ml2 PROFIBUS -PA plug -in connector 

6 7/8" FF plug 

9 Special version 

FMU 40 - Product designation 
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Product structure FMU 41 Certificates ' 

A 

1 

4 

G 

2 

5 

S 

T 

U 

V 

N 

K 

Y 

Variant for non- hazardous area 

ATEX II 1/2 G or II 2 G; EEX is IIC T6 

ATEX II 1/2 G or II 2 G; EEX d [ia] IIC TO 

ATEX II3GEExnAIIT6 
ATEX II 1 /2D, Alu blind cover 

ATEX II 1 /3D 
FM IS C1.1,11,111 Div. 1 Gr. A -G / NI Cl. I Div. 2 

FM XP Cl. I,11,III Div. 1 Gr. A -G 

CSA IS C1.1,11,111 Div. 1 Gr. A -G / NI Cl. I Div. 2 

CSA XP C1.1,11,111 Div. 1 Gr. A -G 

CSA General Purpose 

TITS ExialICT6 
Special certificate 

~. Process, connection .' 

R 

N 

Y 

G 2" threadlSO 228 

NPT 2" - 11,5 thread 

Special version 

Power supply /communícaüóä 
B 

H 

G 

D 

F 

Y 

2 wire, 4...20mA- loop /HART 

4 wire, 10,5...32VDC / 4 -20mA HART 

4 wire, 90...253VAC / 4 -20mA HART 

2 wire, PROFIBUS PA 

2 wire, Foundation Fieldbus 

Special version 

, ..: i 
_ .. , - Dlsplaÿ / ön =site ôpërätlòñ:-a -- _- --- ..'" ;. 

' 
t - --- . - _ 

I 

2 

3 

9 

Without LC display 

With LC display VU 331 incl. on -site operation 

Prepared for remote display FHX 40 

Special version 

Housing, 
A 

C 

D 

9 

Aluminium F12 housing coated to IP 68 

Aluminium TI2 housing coated to IP 68 with separate terminal compartment 

Aluminium TI2 housing coated to IP 68; with separate terminal compartment; 
with overvoltage protection 

Special version 

J' 
.. . Screw,union/entry 

FMU 41 - 

2 

3 

4 

5 

6 

9 

M20x1.5 screw union 

G 1/2" entry 

NPT 1/2" entry 

M12 PROFIBUS -PA plug -in connector 

7/8" FF plug 

Special version 

Product designation 
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Product structure FMU 42 CerHRcates' 
A 

1 

4 

G 

S 

T 

U 

V 

N 

K 

Y 

Variant for non -hazardous area 

ATEX II 1/2 G EEX is IIC TO 

ATEX II 1/2 G EEX d [ia) IIC TO 

ATEX II 3G EEx nA II TO (in preparation) 

FM IS Cl. 1,11,111 Div. 1 Gr. A -G / NI Cl. I Div. 2 

FM XP Cl. 1,11,111 Div. 1 Gr. A -G 

CSA IS Cl. 1,11,111 Div. 1 Gr. A -G / NI C1.1 Div. 2 

CSA XP Cl. 1,II,III Div. 1 Gr. A -G 

CSA General Purpose 

TIIS Ex is II C TO (in preparation) 

Special certificate 

. Process connection 
, 

M 

P 

Cl 

S 

T 

U 

V 

Y 

< 

mounting bracket FAU20 

DN80 /ANSI 3 " /JISI0K80, PP, Universal flange 

DN80 /ANSI 3 " /JISIOK80, PVDF, Universal flange 

DN80 /ANSI 3 " /JIS10K80, 316L, Universal flange 

DN100 /ANSI 4 " /JIS16K100, PP, Universal flange 

DN100 /ANSI4 " /JIS16K100, PVDF, Universal flange 

DN100 /ANSI4 " /JIS16K100, 316L, Universal flange 

Special version 

-Power supply /communicaüoñ 
B 

H 

G 

D 

F 

Y 

2 wire, 4...20mÁ- loop /HART 

4 wire, 10,5...32VDC / 4 -20mA HART 

4 wire, 90...253VAC / 4 -20mA HART 

2 wire, PROFIBUS PA 

2 wire, Foundation Fieldbus 

Special version . Display Toñ- site.opërátion. . 

1 

2 

3 

9 

Without LC display 

With LC display VU 331 incl. on -site operation 

Prepared for remote display FHX 40 

Special version 

Housing 
A 

C 

D 

Y 

Aluminium F12 housing coated to IP 68 

Aluminium Tl2 housing coated to IP 68, with separate terminal compartment 

Aluminium T 12 housing coated to IP 68, with separate terminal compartment; with 
overvoltage protection 

Special version 

Gland/Entry 
2 

3 

4 

5 

6 

9 

M20x1.5 gland 

G 1/2" entry 

NPT 1/2" entry 

M12 PROFIBUS -PA plug 

7/8" FF plug 

Special version 

Sealing 
2 

3 

9 

Sensor/Flange .. 

VITON flat sealing 

EPDM flat sealing 

special version 

Additional options 11-7"7-H ` 

} } A 
I 

Additional options not selected 

FMU 42 -I 
1 1 1 1 1 1 1 1 

Product designation 
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Product structure FMU 43 Certificates- 
A 

2 

5 

M 

N 

P 

Y 

Variant for non -hazardous area 

ATEX II 1/2 D or II 2 D, Aluminium Deckel 

ATEX 11 1/3 D or 113 D, Sichtdeckel 

FM DIP Class II, III, Div. 1, Gr. E,F,G NI 

CSA General Purpose 

CSA DIP, Class II, III, Div. 1, Gr. E,F,G NI 

Special version 

Process connection/Material 
P 

S 

K 

M 

Y 

Flange DN 100 /ANSI 4 " /JIS 16K100, PP (universal slip -on flange included) 

Flange DN 100 /ANSI 4 " /JIS 16K100, SS 316TI (universal slip -on flange included) 

Without slip -on flange /without mounting bracket (customer mounting equipment) 

With mounting bracket 

Special version 

: Power supply /comniunicatlon' 
H 

G 

D 

F 

Y 

4 wire, 10,5...32VDC / 4 -20mA HART 

4 wire, 90...253VAC / 4 -20mA HART 

2 wire, PROFIBUS PA 

2 wire, Foundation Fieldbus 

Special version 

Display / on -site operafion . 

I 

2 

3 

9 

Without LC display 

With LC display VU 331 incl. on -site operation 

Prepared for remote display FHX 40 

Special version 

} Housing . 

A 1 

9 I 

Aluminium F12 housing coated to IP 68 

Special version 

Screw union/entry 

FMU 43 - 

2 

3 

4 

5 

6 

9 

M20x1.5 screw union 

G 1/2" entry 

NPT 1/2" entry 

Ml2 PROFIBUS -PA plug-in connector 

7/8" FF plug 

Special version 

Product designation 

Scope of delivery Instrument according to the version ordered 
"ToF Tool FieldTool Package (2 CD -ROMs: Program CD -ROM, Utility CD -ROM) 

Operating manual according to the communication version 
for certified instrument versions: Safety Instructions, Control- or Installation drawings 

for FMU 40 *R * * ** and FMU 41 *R * * * *: counter nut (PC) 

for FMU 40/41: sealing ring (EPDM) 
for gland M20x1.5: 
- 1 cable gland for 2 -wire instruments 
- 2 cable glands for 4 -wire instruments 
The cable glands are mounted on delivery. 
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Accessories 

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

1.06FMR2nxc-0040-05<n001 

Installation bracket for 
FMU 40/41 

for FMU 40, GI ' /a: Order No. 942669 -0000 
for FMU 41, G2: Order No. 942669 -0001 

suited for NPT 11/2" and 2" as well 

L00-FML14100-00O0de001 
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Adapter flange for FMU 40 / 
FMU 41 

sealing ring 
EPDM 
(supplied) 

one 

p 
SOS 

-1 -1- 

sensoF 

adapter flange 

IMO 

N 
or 

nozzle 

L00.FMU%7XX%-00-0O-00-<"-001 

Version with metrical thread (FAU 70 E) 

( Version 
12 

14 

15 

DN 50 PN 16 

DN 80 PN 16 

DN 100 PN 16 

Thread ' 

3 

4 

G 11/2, ISO 228 

G 2, ISO 228 

Material 

FAU 70 E 

2 

7 

1.4435 (316L) 

PPs (Polypropylene) 

I Product designation 

Version with conical thread(FAU 70 A) 

Version 
22 

24 

25 

ANSI 2" 150 psi 

ANSI 3" 150 psi 

ANSI 4" 150 psi 

Thread 
5 

6 

NPT I' / - 11,5 

NPT 2 - 11,5 

Material'. . 

FAU 70 A 

2 

7 

I 

1.4435 (316L) 

PPs (Polypropylene) 

Product designation 
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Cantilever 

N N U 

ln U7 

1.0a FMII A n [06O0.000.yy-005 

. ... . -. . - 
...; , ..._ .. . . 

for Sensor Material 
.... . 

rder Code 

585 mm 250 mm 2 mm 200 mm FMU 40 1.4301 (AISI 304) 52014132 

galv. steel 52014131 

FMU 41 1.4301 (AIS1304) 52014136 

galv. steel 52014135 

1085 mm 750 mm 3 mm 300 mm FMU 40 1.4301 (AIS! 304) 52014134 

galv. steel 52014133 

FMU 41 1.4301 (AISI 304) 52014138 

galv. steel 52014137 

The 50 mm or 62 mm orifices serve for the mounting of the FMU 40 or FMU 41 sensor, respecitvely. 
The 22 mm orifice may be used for an additional sensor. 
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Mounting Frame 

.Height Material Order Code 

700 mm gals. steel 919791 -0000 

700 mm 1.4301 (A151 304) 919791 -0001 

1400 mm galv. steel 919791 -0002 

1400 mm 1.4301 (AISI 304) 919791 -0003 

Wall Bracket 

Material ,Order Code 

galv. steel 919792 -0000 

316T1/1.4571 919792 -0001 

Commubox FXA191 For intrinsically safe communication between instruments with the HART protocol and the RS232 interface of 

a PC. Further Information can be found in Technical Information TI 237F. 
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Service Interface FXA193 The Service- Interface connects the Service plug of Proline and ToF instruments with the 9 pin RS 232C 
interface of a PC. (USB connectors must be equipped with a usual commercial USB /Serial adapter.) 

Product structure 

Approvals 
A 

B 

C 

D 

9 

For use in non -hazardous areas 

ATEX11(1)CD 

CSA/FM Class I Div. 1 

ATEX, CSA, FM 

other 

Connection cable 
B Connection cable for ToF devices 

E Connection cable for Proline and ToF devices 

H Connection cable for Proline and ToF devices and Connection cable for Ex two-wire devices 

X without connection cable 

9 others 

FXA 193- Complete product designation 

Associated documentation 

Technical Information: T1063D 

Safety Instructions for ATEX II (1) GD: XA077D 
Supplementary information for the cable adapters: SD092D 
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Remote display FHX40 Dimensions 

Micropilot M 
Level(lex M 
Prosonic M 

Wall- mounting 
(without mounting bracket) 

Separate housing 
FHX 40 (IP 65) 

122 

120 

Cable 

82 

Pipe- mounting 
(mounting bracket and plate 

supplied optionally, 
s. product structure) 

pipe 

LODFMn xxxx-0°-W-06en-003 

Technical data (cable and housing) and product structure: 

Max. cable length 20 m (65 ft) 

Temperature range -30 °C... +70 °C ( -22 °F...158 °F) 

Degree of protection 1P65 acc. to EN 60529 (NEMA 4) 

Materials Housing: AL Si 12; cable glands: pickle plated brass 

Dimensions [mm] / [inch] 122x150x80 (HxWxD) / 4.8x5.9x3.2 

Appro'val: , 
,Y 

A Nn-hazardous area 

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

S FM IS 0.1 Div.l Gr.A-D 

U CSA IS 0.1 Div.l Gr.A-D 

N CSA General Purpose 

r1 20m/65ft 
Cable length: 

Additional option: 
A Basic version 

B Mounting bracket, pipe 1"/ 2" 

FHX40 - Complete product designation 
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Supplementary documentation 

System Information SI 005F 

Ultrasonic level measurement 

Operating manual Depending on the communication variant ordered, the following operating manuals are supplied with the 
device: 

'Communication . .Operáting_menual . . - , 
_,. . .. 

4 ... 20 mA, HART BA 237F 

Profibus PA BA 238F 

Foundation Fieldbus BA 239F 

These instructions describe the installation and first commissioning of the Prosonic M. From the operating 
menu, all functions are included, which are required for standard measurement tasks. Additional functions are 
not contained in the manual. 

Description of device BA 240F 
functions 

This contains a detailed description of all the functions of the Prosonic M and is valid for all communication 
variants. 
A pdf file of this document can be found 

in the supplied "ToF Tool - FieldTool Package" at "Help /ToF Tool Help/ Online Manual/ Operating 
Manual /Ultrasonic / Prosonic M FMU4x Functions "'. 
in the internet at "www.endress.com ". Klick "Download" and enter the product code "FMU4 *" into the 

search form. 

Short instructions KA 183F 

can be found under the device housing cover. 
The most important menu functions are summarised on this sheet. It is intended primarily as a memory jogger 
for users who are familiar with the operating concept of Endress +Hauser time -of -flight instruments. 

Safety Instructions The following safety instructions are supplied with ATEX -certified device versions. If the devices are used in 

explosive areas, comply with all the specifications in these safety instructions. 

Iñstrument version Ceitlflcate : Communicadon Housing Safèty Instructions 

FMU40 1 *B*A* 

FMU41 - 1 *B*A* 

FMU42- 1*B*A*** 

ATEX II 1/2 G or II 2 G 

Ea ia II C T6 
HART (2-wire) F12 XA 174F 

FNiU40 1 *B*D* 
FMU41 - 1 *B*D* 

FMU42 - 1*B*D*** 

ATEX II 1/2 G or II 2 G 

Ea ia II C T6 
HART (2-wire) T12 with overvoltage protection XA 224F 

FMU40 - 1 *D*A* 
- 1*F*A* 

FMU41 - 1 *D*A* 

- 1 *F*A* 

FMU42-1*D*A*** 
- 1*F*A*** 

ATEX II 1/2 G or II 2 G 

EEx ia II C TO 

Profibus-PA 
Foundation Fieldbus 

F12 XA 175F 

FMU40-1*D*D* 
- 1*F*D* 

FMU41 - 1 *D*D* 
- 1 *F*D* 

FMU42-1*D*D*** 
-1*F*D*** 

ATEX II 1/2 G or II 2 G 

EEx ia II C TO 

Profibus-PA 
Foundation Fieldbus 

T12 with overvoltage protection XA 225F 

1) If the Operating Instructions have not been installed together with the "ToF Tool - FieldTool Package ", they can be added to the installation subsequently. 
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Instrument version Certificate Communication . Housing Safety Instructions 

FMU40 - 4*B*C* 
- 4*D*C* 
- 4*F*C* 

FMU41 - 4*B*C* 
- 4*D*C* 
- 4*F*C* 

FMU42 - 4*B*C*** 
- 4*D*C*** 
- 4*F*C*** 

ATEX [I 1/2 G or I[ 2 G 

EEx d liai II C T6 

HART (2-wire) 

Profibus-PA 
Foundation Fieldbus 

112 XA 176F 

FMU40 - G***** 
FMU41 - G***** 
FMU42 - G******* 

ATEX II 3G EEx nA II TO 

HART (2-wire) 
HART (4-wire, DC) 

HART (4-wire, AC) 

Profibus-PA 
Foundation Fieldbus 

F12 

T12 
112 with overvoltage protection 

XA 179F 

FMU40-2*B*A* 
-2*D*A* 
- 2*F*A* 
- 5*B*A* 
- 5*D*A* 
- 5*F*A* 

FMU41-2*B*A* 
-2*D*A* 

2*F*A* 

-5*B*A* 
-5*D*A* 
- 5*F*A* 

FMU42 - 2*B*A*** 
- 2*D*A*** 
- 2*F*A*** 
- 5*B*A*** 
- 5*D*A*** 
-5*F*A*** 

ATEX [I I/2D 
ATEX II 1/3D 

HART (2-wire) 
Profibus-PA 

Foundation Fieldbus 
F12 XA 180F 

FMU40-2*G*A* 
- 2*H*A* 
- 5*G*A* 
-5*H*A* 

FMU41-2*G*A* 
- 2*H*A* 

- 5*G*A* 
- 5*H*A* 

FMU42 - 2*G*A*** 
- 2*H*A*** 
-5*G*A*** 
-5*H*A*** 

ATEX II 1/2D 
ATEX II 1/3 D 

HART (4-wire, DC) 

HART (4-wire, AC) 
F12 XA 259 

FMU43-2*G*A* 
- 2*H*A* 
- 5*G*A* 

- 5*H*A* 

ATEX II 1/2 D or II 2 D 

ATEX II 1/3 D or II 3 D 

HART (4-wire, DC) 

HART (4-wire, AC) 
F12 XA 177F 

FMU43-2*D*A* 
- 2*F*A* 
- 5*D*A* 
- 5*F*A* 

ATEX I[ 1/2 D or II 2 D 

ATEX II 1/3 D or II 3 D 

Profibus-PA 
Foundation Fieldbus 

F12 XA 178F 
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Control drawings Installation The following control or installation drawings are supplied with the FM, CSA and TIIS- certified device 
drawings versions: 

Instrument vesion ` 
>; 

Certificate `Communication " ' '- ' . Housing Control or Installation ï 

FMU40 - S*B*A* 

FMU41 - S*B*A* 

FMU42 - S*B*A*** 

FM IS HART (2-wire) F12 ZD 096F 

FMU40-S*D*A* 
- S*F*A* 

FMU41 - S*D*A* 

- S*F*A* 

FMU42 - S*D*A*** 
-S*F*A*** 

FM IS 
Profibus-PA 
Foundation Fieldbus 

F12 ZD 097F 

FMU40-S*B*D* 
FMU41 - S*B*D* 
FMU42 - S*B*D*** 

FM IS HART (2-wire) T12 with overvoltage protection ZD 139F 

FMU40 - S*D* D* 

- S*F*D* 
FMU41 - S*D* D* 

S*F*D* 
FMU42 - S*D* D*** 

- S*F*D*** 

FM IS 
Profibus-PA 
Foundation Fieldbus 

T12 with overvoltage protection ZD 140F 

FMU40-T*B*C* 
- T*D*C* 
- T*F*C* 

FMU41 -T*B*C* 
- T*D*C* 
-T*F*C* 

FMU42 - T*B*C*** 
- T*D*C*** 
- T*F*C*** 

FM XP 

HART (2-wire) 
Profibus PA 

Foundation Fieldbus 

T12 ZD 098F 

FMU40 - U*B*A* 
FMU41 - U*B*A* 
FMU42 - U*B*A*** 

CSA IS HART (2-wire) F12 ZD 088F 

FMU40 - U*D*A* 
- U*F*A* 

FMU41 - U*D*A* 

- U*F*A* 

FMU42 - U*D*A*** 
-U*F*A*** 

CSA IS 
Profibus-PA 
Foundation Fieldbus 

F12 ZD 099F 

FMU40-U*B* D* 

FMU41 - U*B* D* 

FMU42 - U*B* D*** 
CSA IS HART (2-wire) T12 with overvoltage protection ZD 101F 

FMU40-U*D*D* 
- U*F*D* 

FMU41 - U*D*D* 
U*F*D* 

FMU42 - U*D*D*** 
- U*F*D*** 

CSA IS 
Profibus-PA 
Foundation Fieldbus 

T12 with overvoltage protection ZD 102F 

FMU40-V*B*C* 
-V*D*C* 
-V*F*C* 

FMU41 - V*B*C* 

-V*D*C* 
- V*F*C* 

FMU42 - V*B*C*** 
- V*D*C*** 
- V*F*C*** 

CSAXP 

HART (2-wire) 
Profibus PA 

Foundation Fieldbus 

T12 ZD 100F 

FMU40-K***** 
FMU 41 - K***** 

TIIS 

EX ia lIC T6 
HART F12 ZD 138F 
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