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E MAA 
Please observe that this equipment is not to be used in any way other than that stated in this 
manual. If in doubt, please do not hesitate to contact Tema Engineers Pty Ltd. 

1. Safety is the major consideration during installation, operation and maintenance. Use 
care in the selection of proper clothing, tools, and the methods of handling the tools 
and equipment to prevent serious accidents. All personnel working on equipment are 
required to follow basic rules of safety, as well as the precautions mentioned in this 
manual. 

2. Guards and other safety devices furnished by the manufacturer will be installed. 
Procedures indicated in this manual will be followed carefully. When belt guards and 
other electrical safety equipment are removed, it is required that an electrical lockout 
be used on the appropriate switch gear to prevent unintended machine start-up. 

3. The equipment user is responsible for furnishing and installing any guards or other 
safety equipment as required to protect operating personnel, even though such safety 
equipment may not have to be furnished by the seller with the purchased equipment. 

4. When maintenance personnel or other authorised personnel are required to perform 
maintenance on the equipment, or about the immediate area, an electric lockout 
should be applied to the appropriate electrical switch gear to prevent unintended 
machine start-up. 

5. "No person, authorised or unauthorised, should depend wholly on safety devices to 
prevent accidents. Safety devices are meant only to supplement proper, careful, and 
safe practices on the part of the individual. 

PLEASE NOTE! caution! When the word CAUTION is mentioned it is important to study the 
text carefully as risk for mechanical failure can occur if the 
instructions are not followed. 
When the word WARNING is mentioned it is even more important to 
read the text carefully as risk for personal injury can occur if the 
instructions are not followed. 

warning 
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1. Introduction 
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The Step Screen ® is a fine screen for the mechanical separation of solid particles from waste 
water. 

This manual contains instructions for operation of the Step Screen. In order for the warranty for 
the equipment to be valid, the instructions in this manual must be studied by all 
personnel involved before any work is carried out and followed unconditionally, both 
before and during operation of the Step Screen. All working operations in the manual are to be 
done in the sequence given in the instructions concerned and with regard to the safety Information 
provided. 

Note that the Step Screen may not be used in any other way than that described in this manual. In 
the case of doubt, consult your retailer. 

The warranty covers only damage to the machine or its parts in excess of normal wear and 
consumption of wear parts and only under the condition that service and maintenance is done in 
accordance with the instructions in this manual. 

The Nudgee Beach plant was previously equipped with a mechanical rake screen mounted in a 
chamber (or Tank) above the process tank. The scope of supply includes removal of the existing 
screen and its associated electrics and replacing it with a step screen mounted in a stainless steel 
tank. Other works include platform and grating modifications together with a new electrical 
switchboard for the step screen. 
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The inflow from the waste water forms a thick layer of screenings (mat of screenings) over the 
screening surface. The mat of screenings is utilized as a filter bed on the screen surface and gives 
effective separation. Each time the Step Screen performs its working cycle the screen is 

automatically cleaned as a result of its own movement. The self-cleaning prevents any blockage 
and makes the Step Screen reliable in operation. 

A mat of screenings is formed. The 
banking up makes the water level rise 
in front of the Step Screen. 

The control system receives a start signal 
from the level sensor. The Step Screen 
then performs its lifting movement. 

The Step Screen stands in a waiting position (parked position) while the mat builds up. The 
banking up of the mat causes the water level upstream of the screen (H ) to rise, the control 
system senses the increase in level and sends a start signal to the screen which then performs a 
working cycle (its lifting movement) i.e. one step. After one step the screen stops again in its 
parked position and waits for a new banking up and with it a start signal. In this way the mat of 
screenings is carried in steps up along the screen, while at the same time the mat acts as an 
additional, effective fine screen. The screenings are then fed out at the top end of the screen stair. 

The filtering part, lifting movement 

The filtering part of the screen consists of two sets of inclined stepped bars, one 
movable and one fixed. The movable inclined bars lift the screenings one step, on each working 
cycle, and deposits them on the fixed inclined bar set before coming to rest in its parked position. 

The individual units in the stepped bar sets, the stepped bars (movable and fixed 
respectively) are collected in an enclosure at the rear of the screen. The enclosure is, in turn, 
attached to the movable frame part of the screen (side members) or on the fixed frame (frame 
members). 

At either end of the drive shaft (on both sides of the drive mechanism) there are 
eccentric blocks. The eccentric blocks are connected to the side members (on both 
sides of the Step Screen) and by means of this causes a lifting movement in the top part of the 
movable assembly. On the eccentric block there is an eccentric pin which, via a wire/rod also 
transfers the eccentric block's lifting movement to the bottom part of the 
movable assembly. 
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Via the wire/rod, the eccentric block transfers a drawing movement, which is absorbed 

at the bottom part of the Step Screen by a link system. This link system also creates a lifting 

movement at the bottom of the Step Screen. This provides a safe upward movement of the 

screenings over the entire length of the screen stair. 

Accident prevention system 

The Step Screen is equipped with various protective covers. These are to prevent 
access to moving parts when the Step Screen is being operated. All protective covers are to be 

kept locked or screwed in place while the Step Screen is in operation. 

The drive assembly (at the top of the Step Screen) is fitted with cover plates (cover parts on top of 
and underneath the drive unit) which are screwed onto the top and bottom of the drive assembly. 

The transmission components on both sides of the Step Screen (side member, eccentric pin 
etc.) are, at the top of the Step Screen, covered with side inspection covers which are screwed into 

position. One or more covering plates (side protective covers) are attached along the external 
sides of the frame members. 

On the front, the Step Screen is fitted with a lockable inspection cover (front inspection cover). 
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3. Design Details 

3.1 Model description 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 

The Step Screen is available in nine standard models for various heights of screenings 
discharge. Each individual model is available in a number of different widths and with 
different slot widths in order that it can be adapted to the flow and channel width at 
different plants. Certain models are also available in special designs to suit particular 
operating conditions. 

SSL 600 SSL 1000 SSL 1500 SSL 2000 SSL 2500 SSL 3000 SSL 3500 SSL 4900 SSL 5900 

The model designation on the identification plate on the Step Screen gives the following 
information: 

Example: Step Screen model Effectiveyvidth of screen 

SSL 3000 x 465 x 6 

Length of screen stair Slot width 

The model utilized at Nudgee Beach WWTP is the SSL 600x165x3 

Dimensions and weights 

Weight (kg) of the SSL 

Modell SSL 600 1000 1500 2000 2500 3000 3500 4900 
Bredd 
165 50 100 510 630 
265 75 130 550 680 
365 100 160 590 735 870 1015 1270 1545 
465 125 190 625 785 930 1095 1365 1665 
565 150 220 670 840 995 1170 1465 1785 
665 700 890 1060 1245 1560 1980 
765 750 940 1125 1325 1660 2030 
865 785 995 1185 1400 1760 2150 
965 825 1045 1250 1475 1855 2270 
1065 865 1100 1315 1550 1955 2390 
1165 900 1150 1380 1630 2055 2515 
1265 950 1200 1440 1705 2150 2635 
1365 985 1250 1505 1785 2245 2760 
1465 1025 1305 1570 1860 2345 2880 
1565 1060 1360 1635 1935 2445 3000 
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Centres of gravity (for positioning the permanent lifting devices) 

Centre of gravity A shows the most suitable position for positioning lifting hooks for 
raising the screen about the pivot point. 
Centre of gravity B is used when the lifting device used to lift the Step Screen completely is to 

be positioned. 

A 

SSL 600 450mm 450mm 

Capacity of the machine 

As described previously, the Step Screen works 
with the aid of a mat of screenings. It is 

important to the functioning of the Step Screen 
that a dense mat is built up. Whether the Step 
Screen operates via Differential Level Control 
(difference between levels in front of & behind the screen), or by Level Control (a single level in 

front of screen - as at Nudgee Beach WWTP), the head-loss across the screen (the differential) 
should be controlled to optimize the Step Screen's operation, as per detailed below. 

In order for a mat of screenings to form, a difference in level (a head loss) is required 
across the Step Screen. This difference in level forms the driving force of the Step Screen and 
keeps the screenings in position on the surface of the screen. 
An increased differential gives a higher flow capacity but, at the same time, involves a higher 
pressure on the Step Screen with the risk of poorer separation since the screenings can be forced 
through the screen. However, this can also mean that the Step Screen is forced to function more 
often with the risk that a mat is never able to form before the Step Screen is forced to make its 
lifting movement 
A reduction in the differential has the opposite effect, with a quieter flow through the screen and 
thus a lower capacity.. The best effect for separation/flow capacity is normally achieved with a 
differential of 200-300 mm level (however it should never exceed 400 mm.) But where conditions 
vary between different plants and applications, the functioning should always be tested at various 
start levels. 
The start levels are operator adjustable via the SCADA system. For current set/start points, refer 
to the current settings in the site SCADA system 

In order to obtain a quiet flow through the screen with high separation effect, as large an 
effective surface area as possible should be utilized over the Step Screen. That is to say, as high a 
water level as possible, as conditions permit, should be maintained in front of and behind the 
screen (H and H2). 
With high flow in front and high headloss, the Step Screen receives a start signal more often and 
is thus forced to work more frequently. This normally means that the mat cannot be maintained 
during these conditions. 

With certain applications, where the water has a relatively high material content, it is 
primarily the capacity of the Step Screen to transport the quantities of material upwards which is 

the governing factor. In such cases the mat can often be so thick and compact that the separation 
result is not appreciably affected by the varying water levels. 

H:\HUBER\T26680\Manuals\Instal-Main-Manuals\Nudgee 600-1000\Nudgee Manual Rev C.doc 18 DEC 02 Page 5 of 7 

Nudgee STP ST31 Primary Treatment (Step Screen OM Manual)

Q-Pulse Id TMS635 Active 29/01/2014 Page 11 of 190



BRISBANE CITY COUNCIL 
Brisbane Water 
Nudgee WWTP 

3.2 Process Design 
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For the purpose of controlling the Step Screen, it is primarily the following components that act 
together: Level sensor, parked position sensor and overload guard. 

The level sensor 

Controlling the level is normally the most efficient way of controlling the Step Screen. The Step 
Screen then functions intermittently, receiving a start signal when the water level in the channel 
increases. Normally, only one start level sensoris positioned usually upstream. The sensor then 
sends a start signal when the banking-up in front of the Step Screen (H 1) reaches a certain level. 
This method of control does not take into account the level downstream (H 2), therefore the start 
level is the same despite variations in level downstream of the Step Screen. This method of 
control is often sufficient to provide efficient operation. 

Another method of control is the so-called differential level control. In this case an 
additional level sensor is installed to sense the level downstream as well. The sensors then send a 
start signal when the difference in level across the Step Screen increases. This method of control 
has operational advantages for installations where the water levels vary substantially 

When controlling several Step Screen's in parallel a common sensor and start level should be 
used. The operation then alternates between the screens in order to obtain an even 
operating result. 

The parked position sensor 

When the Step Screen has received a start signal and performs its lifting movement, this 
sensor indicates the home position (parked position) for the Step Screen. The parked position 
sensor is mounted on the drive assembly and is connected to the control system via 
the terminal box on the Step Screen. 

The overload guard 

If the Step Screen becomes overloaded the overload guard sends a signal to the control system to 
switch off the power supply before the Step Screen can be damaged. (See also 2.9.) The overload 
guard is mounted in the terminal box on the Step Screen. 

If the Step Screen is positioned in such a way that it is difficult to obtain access to the terminal 
box (e.g. in a deep channel), the cable harness should be disconnected and the 
terminal box relocated to a more accessible position. 

3.3 Operational Modes 
There are two main modes of control being designated as Automatic and Manual. 

Automatic 

This is the default mode of control of the step screen. 
The logic control for the automatic control will be implemented in a programmable 
logic control (PLC) system. Once this step has been completed, the PLC will monitor 
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the analogue input provided by the Ultrasonic level sensor. This will in turn send a 

signal to the Step Screen to run through its cycle. 

Automatic control can be ceased by: 

A Fault 
Operator intervention 
A loss of normal power supply 

Following loss of normal power, the process will automatically restart once power 
has been satisfactorily restored. 

Manual 

This is an "over-ride" function allowing the operator to control a drive directly from 
manual controls. 
In manual mode control, no process controls will function. Therefore this mode will 
rely on operator supervision of the process. 
Protection functions for motors are hard-wired into the control circuits. 

3.4 Modifications to existing plant 

The upgrade saw the decommissioning and removal of rake screen and chamber and 
associated electrical hardware. With the inlet tank removed the surrounding handrails 
were removed to enable the new screening tank to be installed together with drop chute. 
A new local control panel was installed to service the new step screen and level probe. 
Modifications to existing platforms and handrail were carried out to enable open access 
around the screenings tank. 
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4.1 Required Services 
The required services required for operation is only electrical. The Step Screen main 
drive requires three phase power while the level probe requires single phase power. 

4.2 Handling, Unpacking and Storage 

Shut off the flow of water and drain the channel. 

Clear out and clean up the bottom of the channel. 

Check that the bottom of the channel is even and flat. (The Step Screen must not be 

positioned on an uneven channel bottom.) 

Check the channel width dimension and compare this with the total width of the 
Step Screen. (The Step Screen must not be forced down into position. The channel 
should be at least 20 mm wider than the Step Screen.) 

Study any installation drawing supplied. 

Ensure that the Step Screen can be lifted safely 

4.3 Installation Process 

In order that servicing, for example, can be 
done safely in the future, the positioning of the 
Step Screen must be thoroughly planned. A permanent 
lifting device (overhead beam, lifting hooks or similar) 
should always be provided for the installation. 

Before installing the Step Screen the space required in the channel's width and length 
should be taken into consideration. 

If there is room in the longitudinal length of the channel, the supporting legs should 
be mounted in such as way that the Step Screen can be folded up to simplify servicing. 

If there are existing lifting devices, where possible the 
Step Screen should be positioned so that these can be utilized 
when for example a service is carried out. 

The Step Screen should be positioned in such a way that no 
turbulence or uneven flow arises in front of the Sten Screen 

Lifting the Step Screen 

Fix lifting straps to the two lifting eyes. 

I I 

0 
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Warning. Do Not stand under a suspended load! 

Carefully lift the Step Screen from its packaging 
Ensure that the side protection covers are not caught 
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Operation and Maintenance Manual 

Ensure that the moveable bar clamps are not pressed 
upwards if the Step Screen needs to be put down duri: 
The Step Screen can then be damaged! 

Position the Step Screen carefully on the bottom of the cha 

Tilt the Step Screen carefully downwards and, at the same 
check that the sealing list is not damaged against the 
edges of the channel. 

Check that the Step Screen rests in a stable position and on 
a level base at the bottom of the channel. Check that 
the Step Screen is in the centre of the channel (if no other 
position has been given). Also check that the Step Screen 
is resting at the correct angle (working angle = 45.). 
Note! Measure the angle at the bottom of the Step Screen 
not at the top of the frame members. 

Bring the sealing strips forward (these may have been pressed under during the 
lowering process). 
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Adaptation of the protective cover 

The cover parts of the Step Screen must not be left unmounted or be mounted in such a 

way that the moving parts of the Step Screen are accessible from the channel 
edge/bottom. 

If the Step Screen is placed in a deep channel or in a reception tank, the side protection 
covers for example can be removed to simplify work. 

Mounting the supporting legs 

The fixing of the Step Screen in position can be done in several different ways. The 

mounting of standard supporting legs (telescopic type) is described below. If 
Hydropress or your retailer knows the local conditions at the plant in question, 
supporting legs of another type which have been adapted to suit the application may 
have been supplied (See the special installation drawing.) 

Take great care when fixing the Step Screen in position. The supporting legs are 
exposed to heavy loading by the weight of the Step Screen. There is a risk of injury if the 
fixing in position is done incorrectly. 

Mounting of standard supporting legs (telescopic type) 

1. Supporting leg 
2. Supporting bar 
3. Cross bar 
4. Supporting leg bracket 
5. Supporting axle / 

Adjust the angle of inclination of the 
Step Screen to 45 o . (Note. It is important to 
check the angle carefully.) 

c2) 

I ) 
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Check that the bottom plate lies level 
and tight against the bottom of the channel, 
both behind and in front of the Step Screen. 
(If the bottom of the channel is sloping 
or uneven a new base should be cast.). 

Guide the supporting shaft through both 
supporting leg brackets on the Step Screen 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 

Position the right-hand and left-hand supporting legs as close to the Step Screen as the 
channel width allows. (The maximum permitted distance between the supporting legs 
and the Step Screen, A =80mm). 

4 

Clampthe supporting shaft firmly in position between the supporting legs and the 
clamps 

- l) <:3 

CI 

Adjust the length of the legs to suit the channel edge/bottom 

Also ensure that the supporting leg ax] 

the supporting leg bracket and that the e 

stop plate (1). 
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Weld the telescopic housings together 
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Adjust (cut) the length of the supporting shaft so that it is just proud of the clamps. 

Check the angle of the Step Screen (45 o ) once more. Check that the supporting 
legs are standing at right angles (90 o ). 

.9 

Unload the Step Screen carefully onto the supporting 
legs and check that the Step Screen is standing stably 
and at the correct working angle (45 o ). 

0 

1-1:\HUBER\T26680\Manuals\Instal-Main-Manuals\Nudgee 600-1000\Nudgee Manual Rev C.doc 18 DEC 02 Page 5 of 10 

Nudgee STP ST31 Primary Treatment (Step Screen OM Manual)

Q-Pulse Id TMS635 Active 29/01/2014 Page 18 of 190



BRISBANE CITY COUNCIL 
Brisbane Water 
Nudgee WWTP 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 

4.4 Pre-commissioning Procedure 

If deviations are noted when the unit is being put into service, see "Trouble Shooting" for 

further information. 

Check List before putting into service 

Are all protective covers mounted correctly? 

Have the supporting legs been mounted and is the Step Screen stable? 

Is the space between the Step Screen and the channel walls sealed? 

Is the feed-in hopper connected and mounted? 

Have all electrical connections been made and the start level sensor provisionally 
mounted? 

Are the warning signs in place? 

Test Running 

Start the Step Screen in the manual operating position "FORWARD". (Be prepared 
to switch off the current immediately if there is a adverse noise or similar noise.) 

Check that the direction of the motor rotation 

Allow the Step Screen to work continuously in the "FORWARD" manual operating 
position and check that the Step Screen is stable during operation 

Listen for adverse noise and check that the Step Screen is working without restraint. 

Check the lifting movement at the very bottom. The Step Screen should make 
smooth lifting movement across the entire width of the screen. 

Change to the AUTO" operating position so that the Step Screen moves to its parked 
position. 

Check the parked position. In the parked position the bar sets should form an "even 
stair" over the whole screen surface. 

Short-circuit the start level sensor (in order to simulate the start signal). Check that 
the Step Screen makes only "one" lifting movement and then returns to its parked 
position to await a new start signal. 

Basic setting of the overload monitor 
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Check that the overload monitor is zeroes. ("Threshold", T1 and T2 in the minimum 
position.) Otherwise set down these values. 

Set up the setting screw "Threshold" to the maximum value, set up T1 to 0.5 

seconds. 

Change back to manual operation "FORWARD" and let the Step Screen work 
continuously. (Be prepared to switch off the current immediately if there is adverse 
noise or similar noise.) 

While the Step Screen is working - slowly turn the setting screw "Threshold" down 
until the overload monitor is triggered. 

Turn up the setting "Threshold" 5% 

Restart the Step Screen manually and let the Step Screen work continuously. 
Has the overload monitor been triggered again? Increase "Threshold" a further 5% 
and restart the Step Screen again. 

The overload monitor needs a separate feed voltage for its operation (see the circuit 
diagram enclosed in the base box of the Step Screen), the control system must switch off 
the feed voltage when the Step Screen is not in motion. 

If the Step Screen now works continuously without the overload monitor being triggered 
then thee overload monitor is set for operation of the Step Screen in the unloaded 
position. In conjunction with putting into operation, the same procedure must be carried 
out under the loading of the flow of water etc. 

5 Commissioning 

Allow the Step Screen to work continuously in the "FORWARD" manual operating 
position. (Be prepared to switch off the current immediately if there is any adverse noise 
or similar noise. 

Carefully release the flow of water and at the same time allow the Step Screen to work 
continuously. (The Step Screen should work continuously when starting up so that in this 
way any sand or material which has collected in the supply lines is worked away.) 

Carry out the basic setting of the overload guard again, as described above (this time 
under the loading of the flow of water). 

Trimming-in 

Trimming-in should be done under normal conditions (normal flow). Since operating 
conditions vary at different installations it is important that the functioning of the Step 
Screen is tested for the actual plant in question. The operating results at the very 
beginning are often misleading. Normally a certain running-in period is required before 
the operating results of the Step Screen become stable. 
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The ability of the Step Screen to build up an effective mat is dependent on certain 
conditions 
such as: 

How large a proportion of the effective filter area of the screen is utilized. If as large 
an area of the screen as possible is utilized, a calmer through flow/higher capacity 
is obtained. This provides better separation/mat since the screen can wait longer in 
its home position before it gets a start signal. Therefore, for installations with several 
Step Screen's, all the Step Screen's should be in operation simultaneously, even at low 
flow. 

The difference in level (head loss) across the Step Screen. This must not be too great, 
othe rwise there would be a risk of the water pressure pressing the screenings 
through the screen. Neither should the difference in level be too small otherwise the 
Step Screen would then receive a start signal too often. This could result in a mat not 
being able to be formed. (Too small a difference in level can also mean that the water 
pressure against the Step Screen will be too low and as a result the mat will not be 
retained on the screen surface.) The recommended difference in level = 200-300 mm. 
(Should never exceed 400 mm.) 

The water level behind the Step Screen (H 2 ). If the water level (H 2) behind the Step 
Screen is changed substantially during variations in flow, this can give too large a 

difference in level across the Step Screen during a normal flow. Therefore, the H 2 level 
should be stabilized as much as possible (e.g. by damming the flow). Alternatively, the 
Step Screen should be controlled via the difference in level. 

The quantity of screenings in the waste water. At high flows the waste water 
contains a smaller proportion of screenings. At the same time the Step Screen is forced to 
work more often when there is a high flow and therefore the mat is not normally 
maintained on the Step Screen when there is a high flow. 

1111 
Adjustment of the start level 

As large an effective screen area as possible should be utilized, even during a normal 
flow. Therefore the start level should be set as high as possible (but not so high that the 
difference in level across the Step Screen exceeds 300 mm). 

Adjustment of the start level should be done during the running-in period. The start level 
should be tested at a normal flow in relation to a maximum flow to find out which start 
level gives the best mat on the Step Screen 

6 Training 

A Step Screen® is a fine bar screen designed to remove screenings from domestic waste- 
water. The model installed for this project is SSL600 x 165 x 3, the details of which are 
found in this manual. 

6.1 Detail & Nomenclature 
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The Step Screen® consists of set of stationary and moveable blades. The blades are 2mm 

thick, inclined at 45 degrees and shaped like a staircase. 

The SSL600 utilises a 600rrun blade length, 165mm effective screen width, and 3mm 

aperture between blades. The SSL600 is one of the smallest screens of this range, but is 

just as effective as its larger siblings. 
Due to the requirements of the Nudgee Beach WWTP, the Step Screen is installed into a 

pre-fabricated inlet tank, rather than directly into a sewage channel. 

link s 

set screw 

movable 
fixed frame frame 

excenter drive 

elbow lever 

fixed 
Lamella movable lamella 

Figure 1 - Detail of the Step Screen® 

FIT 

As the waste-water flows through the screen, the screenings accumulate on the blades. 
This leads to the formation of a screenings mat. As the screenings collect the mat 
develops, effectively blinding the screen and increasing the head-loss through the screen. 
When the head-loss reaches a pre-determined value a cleaning cycle is initiated. 

The screenings mat allows the screen to capture particles far smaller than the screen's 
aperture. 

Figure 2 - Formation of screenings mat 

6.2 Instrumentation and Motors 

Each Step Screen® consists of a Geared Motor (415V/IP56/50 Hz) and one (1) proximity 
switch. These items are pre-wired to a common terminal box. 
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The motors are protected by electronic shear-pins, which have been supplied by TEMA 

Engineers. The unit is a Syrelec Current Overload Device. 

The head-loss for the different flows will vary between 250 and 400mm. The screen is 

not to be operated with a head-loss of more than 400mm. The first reason is for 

mechanical strength and the second is that with a high differential, the driving force is 

such that the screenings can actually be pushed through the screen. 

6.3 Process Variables 

The are several operating parameters that can be used by the operator to control and 

optimise the screening process, all of which are adjustable via the SCADA: 

Start Water Level 
Continuous Run Level 
Delay Timers 
Number Step Rotations per start 

6.4 Optimisation 

6.4.1 Step Screen 

As mentioned in Section 2, one of the main advantages of the Step Screen® is the 

formation of a screenings "mat" that takes part in the screening process. A good mat will 
enable the capture of particles much finer than the 3mm aperture. 

6.4.2 Effect of Head-loss 

Generally, the Step Screen is run between 200-250mm of pressure loss, regardless of the 
water level. This results in efficient use of the screen by allowing a mat to form. The 
screen cycle is only initiated when cleaning is required, so the overall running time per 
day is kept to a minimum (eg typical operation per day is less than lhr). 

A lower head-loss (eg 100 - 150mm) results in a higher number of starts that leads to less 
mat formation, lower hydraulic throughput and higher wear. 

A higher head-loss (eg 200 - 250mm) results in a compromise between good mat 
formation, throughput and a low number of starts. 

At high flows and storm conditions, the screen will operate at a head-loss of 400mm. This 
is the upper maximum. Under these conditions, the screen will operate quite frequently or 
even continuous. This is the only condition under which the screen operates continuously. 

6.4.3 Number of Cycles per Start 

When the screen operates, the number of rotations per start is adjustable via the SCADA. 
Normal values are between 1 and 3. Values above 3 generally result in decreased mat 
formation and hence reduced screening efficiency. However it does have the advantage in 
that the number of cycle starts is reduced. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Nudgee WWTP 

11 Performance Test Results 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 
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BISBANE CITY COUNCIL 
CONTRACT No BW20064-01/02 

TEMA EngineersPty.- Ltd A.C.N. 004 478 826 

CHEMICAL & MINERAL PROCESS EQUIPMENT 
WATER & WASTEWATER TREATMENT 

LA 

T.26680 

Results of Performance Testing of Equipment 
Nudgee Beach WWTP 

Nudgee Beach 

Test Criteria: 

Required Max Flow Rate through Step Screen 
Flow Velocity through Step Screen 
Max Head loss across Step Screen 

Result: 

Tested Flow Rate through Step Screen 

Average measured Headloss 
Maximum measured Head loss 

Calculated Velocity through Step Screen 
(measured at tested flowrate) 

Bypassing occurrences 

10 Vs 

0.6 m/s 
150 mm 

8L/s 

80 mm 
100 mm 

0.275 m/s 

None 

a \Cnpmss\Asset Creation Program\WASTEWATER TREATMENT MM&E\Pre 02 03 Financial 
Year\STNE Treatment Minor Enh (Pre 02 03)\Corres\01 02\Karana Dwns Nudgee Wacol\T26680 Test 
Results.doc 17 October 2002 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Nudgee WWTP 

12 As Constructed Drawings 

Drawing No. Title 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 

486/5/5-SV030 Rev 6 
486/5/5-SV035 Rev C 
486/5/5-SV036 Rev D 
486/5/5-SV037 Rev B 
486/5/5-SV038 Rev B 
486/5/5-SV039 Rev B 
486/5/5-SV040 Rev B 
486/5/5-SV041 Rev E 
486/5/5-SV042 Rev C 

Equipment Layout 
Motor Control Centre Schematic Diagram 
Motor Control Centre Schematic Diagram 
Motor Control Centre Cable Schedule 
Motor Control Centre Schematic Diagram 
Motor Control Centre General Arrangement 
Local Control Panel General Arrangement 
Step Screen Motor Control Centre General Arrangement 
Step Screen Local Control Panel General Arrangement 

1-1:\HUBER\T26680\Manuals\Instal-Main-Manuals\Nudgee 600-1000\Nudgee Manual Rev C.doc 18 DEC 02 Page 28A 49 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Nudgee WWTP 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 

13 List of Contract Variations and Plant Modifications 

Variation No. Date Description Performed 
by Whom 

Manual and 
Drawings 
received Y/N 
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BISBANE CITY COUNCIL 
CONTRACT No BW20064-01/02 

1 INTRODUCTION 

1.1 Scope of Document 

This document has been written to outline the functional requirements for the control and 
monitoring of the equipment to be installed as part of the inlet upgrade works at Karana 
Downs, Nudgee Beach and Wacol WWTP's. 

1.2 Outline and Purpose of the Project 

There is one Step Screen that will be installed into an inlet tank which will be located on the 
main process tank. 

Although smaller in size than the Step Screen to be installed at Karana Downs, it performs 
exactly the same function but on a smaller scale. The products from the step screen will be 
dropped into a chute leading directly to a waste collection bin where they are held until they 
are subsequently disposed of. 

2 FUNCTIONAL REQUIREMENTS 

2.1 Equipment and Instrumentation 

The following mechanical equipment and instrumentation will be included as part of the 
mechanical installation, based on the requirements of each site. 

Step Screen - Hydropress SSL 600x165x3 (AISI 316, 0.25KW motor, 415V/50Hz) 
Proximity switch - Telemecanique model XS2-M18MA230 (2 wire, 24 VAC) 
Electronic Overload - Syrelec DIRT2 incorporated into MCC (0.1-10A, 240 VAC) 
Local Control Panel - To be manufactured and provided by Halmac Services 

Ultrasonic Level Sensor - VEGA SON51 (4-20 mA output) 

Master Control Cabinet - To be manufactured and provided by Halmac Services 
PLC Program - To be provided and programmed by Halmac Services 

2.2 Operating Modes 

There will be three main modes of control (listed below). The equipment can be switched 
between modes via the CITECT graphic display or via remote/local selector switch on the 
MCC. 

Remote Auto 
Remote Manual 
Local 
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2.2.1 Remote Auto: 

In this mode, the equipment will run automatically according to the settings contained 
within the SCADA - PLC system. 

The operation of the equipment via the PLC functions requires "Automatic Mode" to be 
selected on the CITECT display, and remote position selection on the selector switch on 
the MCC. If this does not occur, then the PLC functions will not operate the equipment 
automatically. 

When in remote automatic mode, the 'Start' and 'Stop' buttons contained on both the 
MCC and LCP cannot be operated. These buttons will only operate when in local mode. 

Automatic control can be halted through one of three methods. 

A fault in the system (either mechanical or electrical), 
Operator intervention, through the use of the "Remote / Local" selector switch 
contained on the MCC, 
Operator intervention, thfough the use of the Manual and Auto buttons contained on 
the CITECT graphic display, 
The loss of normal power supplies. 

Following loss of power and its satisfactory restoration, the Step Screen will return to its 
"Park" position, and the process will automatically restart. 
The logic control for the automatic control will be implemented in the PLC system. 

2.2.2 Remote Manual 

This allows the operator to manually control the drives via the CITECT. When manual is 
selected on the CITECT (remote manual), the default arrangement is that any drives 
already running will continue to run. 

Remote Manual has the function of start and stop for the drives. 

The Step Screen drive, when run in remote manual, will cycle continuously until stopped 
in remote manual. The stop position will not be influenced by the park switch. The screen 
will return to its home position when Remote Auto is selected. 

Protection functions for motors are hard-wired into the control circuits. 

2.2.3 Local: 

This allows an operator to control a drive directly from local controls. 
Local mode can be selected directly, or by using the selector switch contained on the 
MCC. When in this mode, the equipment can be operated via the 'Start' & 'Stop' buttons 
either on the MCC or the LCP. When the Step Screen in stopped after running in local 
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mode, it will stop in its present position. It will only return to its "parked" position when the 
system is returned to Remote Auto mode. 

In local mode control, no process controls will function, so this mode will rely on close 
operator supervision of the process. 

Protection functions for motors are hard-wired into the control circuits. 

3 CONTROL PHILOSOPHY 

3.1 General 

3.1.1 Step Screen 

The Step Screen is a mechanical bar screen used to remove solid material (screenings) 
from industry and municipal waste-water. It incorporates a series of square profile blades 
that act as collection bars to the passing flow. Every second bar is connected to a 
concentric drive mechanism that lifts the screenings to the above step until final 
discharge into the waste collection bin. 

The advantage of the Step Screen is that the build up of captured material is utilised to 
further filter the raw water to achieve optimum screening efficiency. As such, the Step 
Screen does not operate continuously. As the screenings start to build up on the blades 
creating a "screen mat" and blinding the screen, the water upstream of the machine will 
begin to rise. When the upstream water level reaches a predefined level (set during 
commissioning), a machine cycle (consisting of a predefined number of rotations) can be 
performed to clean the screen resulting in the upstream water level dropping. 

During periods of low flow the start level may not be activated yet the accumulation of 
screenings will build up on the screen. To overcome this a Step Screen dwell time is 
incorporated to activate a machine cycle after say 60 minutes. The timers used have a 
dwell time range of 0 - 120 minutes. 

This table shows the operating parameters when running the step screen in Automatic 
mode. 

Parameter Preset Value Range 

Screen Idle 60 mins 0-120 min 

Screen Rotations 2 Steps 1 - 10 steps 

These parameters shall be adjustable from the CITECT display. 
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3.1.2 Level Transmitter 

The level transmitter provides an analog signal scaled 0-4000 (plc units) representing the 
range of the transmitter. This will read the level of the influent in the channel based on 
the requirements of the site. For example: 30cm depth = 1000 plc units. This association 
can only be measured and set on site. 

This analog signal is used to provide two control points; 

High level used to initiate an automatic start of the screen cycle. 

High-high level provides an alarm condition to indicate that although the system is 
working, bypassing is occurring for some reason and a visual inspection should be 
carried out. When this occurs, the Step Screen will run continuously until the level is 
reduced. 

The Level Transmitter is used to control the operation of the Step Screen by measuring 
the influent depth, which will then be read and interpreted by the SCADA - PLC. The 
PLC will then send a signal to start the Step Screen cycle when "High Level" is reached. 
If for some reason the Level Transmitter goes open circuit (eg. Transmitter malfunction, 
wires cut, etc.), then the SCADA will interpret this as a "High Priority Telemetry Alarm". 
This will cause the SCADA to send a signal to the Step Screen to run continuously, 
acting as both an alarm and a safety mechanism to prevent the possibility of a sewage 
overflow. 

3.2 Operation 

3.2.1 Automatic Screen Cycle Operation 

A step screen cycle can only occur if all safeties are OK (ie. there are no fault alarms 

410 
active) and the step screen is in Remote Auto mode. 

Either a high level of influent in the channel or the dwell timer elapsing initiates a step 
screen cycle. The dwell timer is nominally set to 60 minutes, and resets itself once a 
cycle has initiated. 

The step screen will run for N rotations, a value that is programmed into the PLC. This is 
normally set to two cycles (or steps), after which the screen will stop in its 'park' position. 
If the step screen is not in the 'park' limit position when auto control is selected, the step 
screen will automatically be driven to the park limit position. 

Whilst in auto mode the screen can be initiated to perform a single cycle by operation of 
the Screen Single Cycle Start push button. 
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3.2.2 Manual Step Screen Operation 

Similar controls apply to running the screen in manual mode, except that the PLC 
functions do not operate the step screen. 
The screen will run continuously when manually started by the operator and hence will 
need to be stopped manually. When stopped, the screen will not return to its 'park' 
position. This will only occur when it is returned to Automatic mode. 

3.2.3 High Flow Mode 

During periods of high flow the level probe may be active for quite some time. In this 
event the system will operate continuously until the level is de-activated and the final 
cycle is performed. 

3.2.4 Automatic Faults and Equipment Stop Events 

Both the Step Screen and the Screw Conveyor will be stopped immediately if any of the 
following incidents or events occur. 

Faults: 

- Screen electrical overload fault. 
- Screen thermal overload fault. 
- Power Failure 

Equipment stop events: 

- System Auto Selector turned off. 
- Screen supply isolated. 
- Emergency Stop Button is pressed. 

Electrical overload events are caused by "over-current", (excessive current being drawn 
by the screen motor). These electrical overload sensors monitor the current being drawn 
by the motor and can shut down the motor instantaneously. These sensors are issued 
free of charge with all screens to protect it from damage caused by "over-torque". 

Thermal overload events are rare as they are caused by prolonged over-torque. This 
would generally trip the electrical overload long before the thermal overload is activated. 
The equipment manufacturer issues thermal overloads with their product. 

4 INPUT & OUTPUT (I/O) LISTING 

The following I/O list is associated with Nudgee Beach. 
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TEMA Engineers Pty. Ltd 

CHEMICAL & MINERAL PROCESS EQUIPMENT 
WATER & WASTEWATER TREATMENT 

A.C.N. 004 478 826 

T.26680 

NUDGEE BEACH WASTE WATER TREATMENT PLANT 
INLET WORKS UPGRADE 

Introduction 

This document provides a description of the Step Screen installed at the Nudgee Beach 
VVVVTP. It explains the basic principle of the machine and its intended operation. Further 
information can be found in the machine's Operation and Maintenance Manuals. 

Step Screen 

The Step Screen is a mechanical bar screen used to remove solid material (screenings) 
from the influent wastewater. It incorporates a series of square profile blades that act as 
collection bars to the passing flow. Every second bar is connected to a concentric drive 
mechanism that lifts the screenings to the step above until final discharge into the 
screenings collection bin. 

The advantage of the Step Screen is that the build up of captured material is utilised to 
further filter the raw waste water to achieve optimum screening efficiency. As such, the 
Step Screen does not operate continuously. As the screenings start to build up on .the 
blades creating a "screen mat" and blinding the screen, the waste water upstream of the 
machine will begin to rise. When the upstream water level reaches a predefined level 
(set during commissioning), a machine cycle (consisting of a predefined number of 
rotations) is performed to clean the screen resulting in the upstream water level 
dropping. 

During periods of low flow the start level may not be activated yet the accumulation of 
screenings will build up on the screen. To overcome this a Step Screen dwell time is 
incorporated to activate a machine cycle after say, 30 minutes. 

Electrical Apparatus 

Main drive - (0.25 KW 415V/50/3) used to power the set of moving blades through a 
rotational cycle, hence lifting the screenings out of the channel. The main drive is 
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pre-wired to a terminal box on the machine. Automatic initiation is via the upstream 
channel level probe. 

Inductive Proximity Switch (Telemecanique 2 wire Model XS2 M18MA230 NO 
24/240VAC) - used to indicate the completion of a screen rotation. Through the 
PLC, the number of rotations can be predefined to equate to a machine cycle. At the 
completion of the machine cycle (last rotation) the PLC is programmed to stop the 
machine and its home position calibrated. The proximity switch is pre-wired to the 
terminal box on the machine. 

Motor Overload - (Syrelec DIRT2) monitors the rate of change in current drawn. In 
the event of excessive current (overload), the circuit is broken and an alarm will get 
raised. This item is free issued by Tema Engineers and is to be incorporated into the 
MCC. The setting of the unit is done by Tema Engineers as part of pre- 
commissioning. In the event of an alarm the step screen will shutdown but the screw 
conveyor will continue to operate. 

Upstream Level Probe 

"High" - used to initiate a start signal at a nominated hydraulic level. 
"High-High" - alarm condition used to indicate that although system is working, 
bypassing is occurring for some reason and a visual inspection should be carried out. 
Usually set to the bypass pipe height. 

Electrical Apparatus 
Ultrasonic Level Sensor - Vega SON51 monitors hydraulic water level infront of 
Step Screen. The output is a 4-20mA signal that via the PLC can be calibrated to 
represent water level. 

System Operation 

The upstream level probe is the controlling device for system initiation. 

N = one Step Screen rotation, indicated by the proximity switch 
L = number of Step Screen rotations per machine cycle, adjustable between 1N and 4N 
(default 2N) 

Automatic Mode 
Upstream Level probe "high" activated 
Start Step Screen cycle "L" 

or 
After dwell time of 30 minutes, start Step Screen cycle "L" 
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During periods of high flow the level probe may be active for quite some time. In this 
event the system will operate continuously until the level is deactivated and the final . 

cycle performed. 

Manual Mode 

The Step Screen drive will be operator selectable for manual operation. 

When in manual mode the step screen is controlled by the operator. When turned on 
the machine will operate continuously until turned off by the operator. The proximity 
switch is not operational in manual mode. 
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16 Operation 

16.1 Operational Procedures 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 

There are no specific operational procedures for the Step Screen, as it should run 
automatically as its default mode of operation, once its PLC functions have been 
programmed. 
Refer to section 3.3 for information about the modes of operation of the Step Screen. 
For isolation and restoration procedures, refer to section 11.4. 

16.2Trouble Shooting 

All trouble shooting is to be done in a professional way by experienced and competent 
service technicians. 

The Step Screen will not start 

Does the Step Screen have the correct voltage? 
Check that the electrical installation is complete and correctly executed. 

Has the overload monitor been triggered? 
Note. Investigate the cause of the triggered overload monitor carefully. 
Was the basic setting done for putting into service in accordance with the manuals 
procedure. 

Has the motor protection been triggered? 
Check in the control panel. 

The Step Screen stops during operation 

Has the overload monitor been triggered? 
Note. Investigate the cause of the triggered overload monitor carefully. 
Was the basic setting done for putting into service in accordance with the manuals 
procedure. 

The overload guard triggers 

Has the Step Screen come to a standstill? 
Check to see whether sand has accumulated at the bottom of the channel. Check to 
see whether stones or similar have wedged between the bars.. 

The Step Screen does not stop in the correct parked position 

The parked position sensor may need to be adjusted - manually adjust the sensor 
support bracket 

The Step Screen works continuously 

The back lock may need to be engaged. See 5.3. (SSL 600 and SSL 1000 do 
not have a back lock.) 
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The Step Screen works continuously 

Is there a high flow? 
Continuous operation is normal with high flows. 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 

Have screenings accumulated on the start level sensor? 
Clean the sensor. 

- Does the parked position sensor receive a stop impulse from the parked position 
trigger? 

Poor upward transport of the mat of screenings 

- Is the Step Screen making a full lifting movement? 
Check the lifting movement. 

Adverse sound or heat development from the drive unit (worm gear) 

Adverse sound from the gearbox? 
In normal operation there will be noise from the gearbox due to changes in the 
load during the lifting movement. 

Is the gearbox hot? 
It is quite normal for high temperatures to occur, particularly during continuous 
operation or during the running-in period. 

16.3 Start Up & Shut Down Procedure 

The start-up and shutdown procedures followed depends on the mode of operation being 
used. 
The default mode of operation being automatic, does not require the regular start up and 
shut down of the Step Screen as it is set-up to operate on a timed basis via the use of a 
PLC function. 

The manual over-ride function will allows the operator to manually start and stop the 
operation of the Step Screen. This should occur at the Local Control Panel (LCP) such 
that its operation can be visualised and monitored. 

Refer to section 3.3 Operational Modes for further information on modes of operation, or 
to section 11.4 if the Step Screen needs to be shut down for servicing or maintenance. 

16.4 Isolation Procedure 

This section describes how the Step Screen should be handled during e.g. service work 
which requires the Step Screen to be lifted out of the channel. 
Electrical connections may only be made by a qualified electricians and in accordance 
with the applicable electrical regulations. 
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Shut off the flow of water and drain the channel. 
Disconnect/release the Step Screen from all electrical connections. 
Attach lifting devices so that the Step Screen can be lifted up. 
Unload the Step Screen carefully so that the weight of the Step Screen is transferred to 

the lifting devices. 
Free the Step Screen from its fixings (e.g. supporting legs).. 
Lift the Step Screen up carefully and at the same time check that 

no parts of the Step Screen are damaged against the edge of the channel. 
Lift the Step Screen over to a level base. 
Set the Step Screen down carefully on a level base and let the 

Step Screen remain suspended in the lifting straps (see illustration) 
Remove the top cover parts and side protection covers. 
Flush the Step Screen clean. 
Complete the works required 
Reattach top and side Protection Covers 
Use above procedures in reverse order to place the Step Screen back into position 
Re-connect the electrical connections so that the Step Screen can be operated. 

17 Maintenance 

The instructions for service and maintenance should be followed at regular intervals to 
ensure reliable operation and functioning. The machine warranty does not cover damage 
which occurs as a result of deficient maintenance. 

17.1 Preventative Maintenance 

Service measures 

Service/inspection interval 

Each week Every second 
month 

After 1 month 
+ twice a year 

A) Accumulation of screenings/ 
compaction X 

B) Cover parts locked X 

C) Accumulation of sand/sediment 
on the bottom of the channel in 
front of/ behind the Step Screen X 

D) Bar sets, lifting movement and 
parked position X 

E) Adverse noise from bearings or 
Gears X 

F) Key joints and locking screws at 
eccentric blocks/eccentric pins X 
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G) Function of the overload guard 

H) Condition of the sealing strip 

I) Condensation in the terminal box 
or control panel 

J) Attachment points and controls 
for the transmission wire/rod 

K) Compaction at the links and 
inside the frame members 

L) Bar sets, distance pieces, 
bottom bar sections 

BCC Contract No. BW.20064-01/02 
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X 

X 

_X 

X 

X 

Service instructions 

All service work should be carried out in a professional way by experienced and 
competent service technicians. Electrical connections may only be done by qualified 
electricians and in accordance with the applicable electrical regulations. 

Always begin by switching off the current at the main switch before any service work is 
begun. However, certain inspections need to be undertaken while the Step Screen is in 
operation. After these inspections have been carried out, the main switch should be 
turned off. Also ensure that no one else can start the Step Screen while service work is 
underway. 

If deviations are noted during servicing see "Trouble shooting for further information". 

A) Accumulation of screenings/compaction 

Screenings collect around the moving parts of the Step Screen during operation 
(mainly behind the Step Screen, e.g. by the bar clamp and feed-in hopper). This is a 
normal occurrence and therefore regular inspection and cleaning is required to 
avoid damage to the machine caused by compacted screenings. 

Open the hatch of the hopper or alternatively demount the hopper. 

Clean around the hopper's attachment to the Step Screen. 

Flush clean inside the rear machine protective covers. 

Remount the hopper/hatch. 

Check that screenings have not collected on the start level sensor. 
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B) Cover parts locked 

me 
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In order to avoid injury all hatches and cover parts must be locked/screwed tight 
and remounted correctly (e.g. after servicing). 
The cover parts and control panel/terminal box must never be left open or 
unlocked when the Step Screen is in operation. The key to the inspection covers and 

key to the control panel must not be stored adjacent to the Step Screen when it is in 
operation. 

Check that the front inspection covers are locked in position and that the side 
inspection covers are screwed tight. (On the SSL 600 and SSL 1000 - check that 
the top cover part is screwed tight.) 
Check that the inspection hatch on the hopper is mounted and screwed in 
place. 
Check that other cover parts on the Step Screen are screwed in place and cover the 
Step Screen completely. Moving parts on the Step Screen or any equipment to 
which the Step Screen is connected must not be accessible. 
Check that the cover to the terminal box on the Step Screen is screwed in position 
and that the hatch on the control panel is locked. 
Ensure that any floor plate housing around the Step Screen is in position. 

C) Accumulation of sand/sediment on the bottom of the channel 

An accumulation of sand and stones on the bottom of the channel can cause 
extensive damage to the machine. Check and clean the bottom 
of the channel both in front of the Step Screen and behind it at regular intervals. 
Dependant on site requirements 

Feel along the bottom of the channel with a spade or similar tool both in 
front of and behind the Step Screen and clear away any accumulation. If large 
quantities of sand are found the channel should be drained and then 
cleaned. 

If the Step Screen comes to standstill in sand, drain the channel and clean out the 
sand which has got wedged in the bar assemblies and on the bottom of the 
channel both behind and in front of the Step Screen. 

The Step Screen must never be forcibly operated if it has come to a standstill. If in 
doubt, contact Hydropress or your retailer. 

D) Bar set, lifting movement and parked position 

The bar set, lifting movement and parked position should be inspected 
regularly to ensure that the Step Screen is running efficiently. Bent bars, 
insufficient lifting movement or a faulty parked position on the Step Screen can for 
example cause poor upward movement of the mat of screenings, an inferior 
separating effect or abnormal wear due to uneven loads. 
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Demount any floor plate housing to the channel and 
open the front inspection covers on the Step Screen. 
Let the Step Screen work continuously so that the mat 
of screenings is worked away and the bar 
sets (screen surface) uncovered. 
(If possible - drain the channel.) 
Stop the Step Screen in its parked position and flush the 
screen surface clean of any deposits. 
Check the bar sets to ensure that no bars 
are bent or have broken off. Damaged or missing 
bars must be replaced. 
Check the parked position over the entire width and length of the screen 
surface. After a working cycle has been carried out (one lifting movement) 
the Step Screen should stop in a position where the bars in the movable bar 
sets lie parallel with the bars in the fixed bar sets - "even stair". 
(A displacement (A) of 3-5 mm can be accepted.) If the parked 
position is faulty, the parked position trigger may need to be bent some 
what so that the Step Screen stops in the correct position. 
Check the lifting movement. Let the Step Screen work continuously and place a 
square object (a piece of board or similar) on the lowest step of the 
Step Screen. Let the object work its way up along the whole screen stair and 
check that the Step Screen makes a sufficient lifting movement over the whole 
width/length of the screen surface. If the lifting movement is insufficient 
at the bottom part of the screen surface (down against the bottom of the 
Step Screen) and relatively even at the top part of the screen's surface, this may be 
due to wear in the linkage bearings. Contact Hydropress or your retailer. 
Sand wedged at the bottom step can also affect the lifting movement. Check/clean 
the bottom step. 

r 
r - J 

r 

A faulty lifting movement or parked position must not be compensated for by the 
transmission wire/rod being stretched This could result in damage to the Step 
Screen. 

E) Adverse noise from bearings or worm gear, oil level in the worm gear/oil 
leakage 

All bearings on the Step Screen are permanently lubricated on delivery and therefore 
do not require any additional lubrication. (However, on Step Screen models with a 
lubrication nipple on the top wire mounting lubrication should be done every second 
month.) Certain worm gears are also permanently lubricated and maintenance-free. 
(See 9.2). However, all bearings and gears should be inspected regularly to ensure 
reliable operation. 

Open the front inspection covers and unscrew/demount the side inspection 
covers on the Step Screen. Also unscrew/demount the cover plate over the drive 
assembly. (On SSL600 and SSL 1000 - demount the top cover part.) 
Let the Step Screen work continuously. 
Listen for any adverse noise from the bearings at the top wire/rod mounting, 
and from the side member bearings. Check on both sides of the Step Screen. 
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Listen for any adverse noise from the drive axle bearings. 
Listen for any adverse noise from the worm gears. Note. The gears normally 
emit varying sounds as a result of load changes during the lifting movement. 
Check the oil level in the gearbox. Also check that the oil is not cloudy, water may 
have seeped into the gear box and the oil must then be changed as soon as 
possible. 
The permanently lubricated gears do not have a level glass or filling location. As a 
result the oil does not need to be either checked or changed on 
these gears. Gears equipped with a level glass and a filling location are to be 
filled with synthetic oil when the Step Screen is delivered. With these gears the oil 

should be changed after 4 years of operation. 
Check/feel for oil leakage around the gearbox. 

Does the gearbox feel hot? When the Step Screen is operated continuously and 
particularly during the running-in period a "substantial" heat development may occur 
(up to 70 o C). This is not dangerous for the gears and normally decreases somewhat 
after a period of operation. 

F) Key joints 

Axle connections with key joints (gears/drive shaft, drive shaft /eccentric blocks, 
eccentric blocks/eccentric pins) should be regularly checked to ensure reliable 
operation. 

Open the front inspection covers and unscrew/demount the side inspection 
covers on the Step Screen. Also unscrew/demount the cover plates over the drive 
assembly. 
(On the SSL 600 and SSL 1000 - demount the top cover part.) 
Let the Step Screen work continuously. 
Check that there is no play in the key joint between the worm gears and the drive 
shaft. Also check that the drive shaft has not been moved sideways. 
Check that there is no play in the key joint between the drive shaft and eccentric 
block and that the eccentric block has not been moved from its original position 

(check both sides of the Step Screen). 
Check that there is no play in the key joint between the eccentric block and the 
eccentric pin and that the eccentric pin has not been moved from its original 
position. 

G) Function of the overload monitor 

The function of the overload monitor is to protect the Step Screen against 
overloading by e.g. sand. The loading that the Step Screen is exposed to during 
operation varies substantially between different installations and applications. The 
loading can also reduce during periods and normally after a certain running-in time. 
Therefore, the functioning of the overload guard must be regularly adjusted and 
checked. 

The setting of the overload monitor may only be done under normal conditions/ 
normal loading. Faulty setting of the overload guard can cause extensive 
damage to the machine. The warranty is not valid for damage caused by an 
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incorrectly adjusted overload guard. Therefore, always contact Hydropress or 
your retailer if there is any doubt. 

The overload monitor should be set so that the Step Screen works safely during 
normal operation. If there is an overload the overload guard should be triggered to 
protect the Step Screen against damage. 
The overload guard must never be by-passed and operation of the Step Screen after 
an overload alarm must only be restored manually after a thorough inspection of the 
screen. 

Time delay (T1, T2) may be set for delay of up to 1 second (However, T1 and T2 
should stand in the minimum position if possible.) 

1. Alarm level/limit value (Threshold) 
The scale of the setting knob 5-100% is equal to 0.5-10.0 amperes measurement 
area for the power consumption of the monitor. 

2. Hysteresis 
Has no function on the Step Screen 

3. Time Delay (Ti) 
Prevents the alarm going off during connection. 
The scale on the setting knob is equal to a delay 
of 0.1-10.0 seconds before the relay begins to 
respond to the motor's current consumption after 
a start signal to the Step Screen 

®® "0 

Overload monitor; 

4. Time Delay (T2) 
Prevents a false alarm when there are temporary peaks in the current. The scale 
on the setting knob is equal to a time interval of 0.1-3.0 seconds, which the alarm 
level set must exceed during operation for the relay to be triggered. 

5. Relay functions (N or I) 
The setting switch for normal or inverted relay functions. On the Step Screen, the 
relay should stand in the N position. 

6. (UN) 
Indicates when there is voltage in the relay. (Should be alight when the Step 
Screen is in motion.) 

7. (R) 
Indicates when the relay has been triggered after the alarm level set has been 
exceeded. (Flashes only when the relay has been triggered.) 
Open the terminal box 
Let the Step Screen work continuously (note the present setting on the overload 
monitor). Slowly turn down the right-hand setting knob (alarm level) while the 
Step Screen is working. When the overload monitor is triggered a "normal alarm 
level" has been reached. 
Increase the alarm level by 5% (Eg is the relay triggered at 30%? - Increase the 
alarm level to 35%.) 
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Restart the Step Screen manually and let the Step Screen work continuously. Is 
the overload monitor triggered? Increase the alarm level by a further 5% and 
restart the Step Screen. If the Step Screen now works continuously without the 
overload monitor being triggered, it is set for normal operation of the Step 
Screen. 
Remount the lid on the terminal box. 

H) Condition of the sealing strip 

The sealing strips (rubber strips) on the frame members may have been 
damaged, e.g. when the Step Screen is lifted up for servicing. If the strips are 
damaged or compressed, unscreened water can flow past the Step Screen. 

Demount any floor plate housing to the channel so that the rubber strips are 
visible. Drain the channel if possible. 
Check along both sides of the Step Screen to ensure that the rubber strips are 
locating on the sealing plates/channel walls and sealing thoroughly. 

I) Condensation in the terminal box or control panel 

Condensation/accumulation of water at the electrical connections to the Step Screen 
can cause short-circuiting with the resultant risk of injury. 

Open the terminal box to the Step Screen. Dry off any moisture. 
Check to ensure that there is no damage to the cable harnesses to the terminal 
box. 
Remount the cover to the terminal box. 
Open the hatch to the control panel. Dry off any moisture. 
Check to see if there is any damage to the cable harnesses to the control panel. 
Close the cover to the control panel. Keep the key in a safe place. Never adjacent 
to the control panel. 

.J) The transmission wire/rod and its controls 

The wire/rod risks being damaged if its fixing points and controls are worn out. 
Check at regular intervals. 

Let the Step Screen work continuously so that the screenings on the screen 
surface are worked away. Flush the screen clean. 
Lift the Step Screen from the channel and secure the Step Screen in the 
suspended position 
Remove all protective cover parts along both sides of the Step Screen. 
Test run the Step Screen in the suspended position and ensure that the Step 
Screen works freely. 
Check the fixing of the wire/rod at both ends. 
Check for wear on the wire controls. (The rod does not have controls.) 
Replace the protective covers and install the Step Screen. 

If the wire is damaged it must be replaced. 
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K) Compaction at the links, bar clamps and inside the frame members 

During operation of the Step Screen, screenings accumulate around the moving parts 
Under-water. This occurs normally and therefore regular cleaning/inspection is 
required Compaction around moving parts can cause damage to the machine. 

Let the Step Screen work continuously so that the screenings on the screen 
surface are worked away. Flush the screen clean. 
Lift the Step Screen out of the channel and secure the Step Screen in the 
suspended position 
Flush off the Step Screen and clean away any accumulation around the links, 
inside the protective covers and below the Step Screen by the bar clamp. 
Demount any protective covers and clean behind them. 
Test run the Step Screen in the suspended position and ensure that the Step 
Screen works freely. 
Re-assemble the protective covers and install the Step Screen. 

L) Wear to bar sections and distance pieces 

These are plastic components which are attached to each bar in the fixed bar 
set. They ensure that the slot width/rigidity is maintained over the screen 
surface. Worn out or missing plastic components can cause decreased separation or 
allow the individual bars to be damaged more easily. 

Let the Step Screen work continuously so that the screenings on the screen 
surface are worked away. Flush the screen clean. 
Lift the Step Screen out of the channel and secure the Step Screen in the 
suspended position. Alternatively drain the channel so that the screen surface is 
filly accessible on the front and rear sides of the Step Screen. 
Check the bottom bar sections (at the bottom of the screen stair). Worn out or 
damaged bar sections must be replaced 
Check the top bar sections at the discharge point (at the top of the screen stair). 
Check the distance pieces. Damaged or missing distance pieces must be replaced 
Remount the Step Screen. 

17.2 Corrective Maintenance 

All repairs are to be done in a professional way by experienced and competent service 
technicians. Electrical connections may only be done by qualified electricians and in 
accordance with the applicable electrical regulations. Only spare parts 

Always begin by switching off the current at the main switch before any repair work is 
begun. However certain inspection operations require that the Step Screen be in 
operation. After these inspections have been carried out the main switch should be 
switched off directly. Ensure that no one can start the Step Screen while repairs are 
underway. 

Bars 
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Since damaged bars are generally associated with getting stuck in sand, the Step Screen 
should always be lifted out of the channel for inspection and to make changing bars 
easier. 

Drain the channel 
Wash the Step Screen clean. Avoid operating the Step Screen if there is damage to the 
bar/bars assemblies, or otherwise the damage may be extensive. 
Lift the Step Screen out of the channel and secure the Step Screen in the raised 
position (see 4.10). 
Locate the damaged bar/bars, establish whether it is a "fixed" or "movable" bar and 
which bar clamp it is located in. (Both movable and fixed bars may have been 
damaged.) 

The bar/bars are located in the bar clamp on the rear of the Step Screen. The fixing for the 
bar in each clamp must be released in order to free the bar. Inside each bar clamp there is 
a plastic holder with milled out slots. These slots act as guides for each individual bar. 

The bars are bedded in the bar clamp in sections with "clamping plates" and "bar 
supports". If only one or a few bars close to each other have been damaged, only a 
small section of the bar clamps need be released to free the bar. (This does not apply to 
SSL 600 and SSL 1000.) 

Remove any accumulation of screenings around the bar clamps and between the bars. 
Free the lock nuts and tightening screws on the bar clamp in which the bar is fixed. 
(Only free tightening screws at the section of the bar clamp in which the damaged bar 
is located.) 
Remove the clamping plate and the bar support. 
Press the damaged bar out of the plastic holder and lift out the bar from the bar 
assembly. (Take care to ensure that only damaged bars are pressed out.) 
Clean/wash the slot in the plastic holder and check that the plastic holder has not been 
deformed. 
Fit the new bar into the bar assembly where the damaged bar was previously. 
Guide the feet of the bar (that part of the bar which is located in the bar clamp) into its 
bar clamp and into its original slot in the plastic holder. Check that the bar lug reaches 
fully into the slot. 
Re-assemble the bar support and the clamping plate in the bar clamp, tighten the 
tightening screws and lock nuts. 
Check that the screen surface is even where the new bars are located. 
Test run the Step Screen carefully. Be prepared to switch of the current immediately 
if any adverse sound arises. 
Remount the Step Screen. 

Bar sections, distance pieces 

Bar sections and distance pieces are fixed to each bar in the fixed bar set. In order to 
be able to change these components the bar in question, to which the damaged bar 
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section or spacer piece is attached, must be released from the bar set. 

Drain the channel 
Flush the Step Screen clean. Avoid operating the Step Screen if there is damage to the 
bar sections/ distance pieces, or otherwise the damage may grow worse. 
Lift the Step Screen out of the channel and secure the Step Screen in position (see 
4.10). 
Locate the damaged plastic components. 
Free and remove the bare which have damaged plastic components (see 7.1). 

Bar sections (top and bottom) are pressed onto both ends of the fixed bars. In order to be 
able to replace damaged bar sections the damaged bar section must first be cut 
free. 

The Step Screen in the 1 mm version has welded-on steel bar sections. These cannot be 
replaced separately and consequently the whole bar must be replaced. 

Distance pieces are attached to the fixed bars in pairs (one half on each side of the 
bar). The distance pieces are pressed together in pairs through holes in the fixed bars. In 
order to be able to replace the damaged distance pieces, the damaged distance piece must 
first be separated and freed. 

Used plastic components must not be re-used! 

Cut the damaged bar section free. Take care not to deform the bar. 
Press on the new bar section. 
Break free/replace the damaged distance piece. Press the new distance piece onto the 
bar. Ensure that the piece is firmly attached to the bar - a "click" should be heard 
when the pieces are pressed together. 
Re-assemble the bar. 
Re-assemble the Step Screen. 

Rod 

The rods on the SSL 600 and SSL 1000 are springy. If there is any damage both rods 
should be removed and inspected 

Drain the channel. 
Flush the Step Screen clean. Avoid operating the Step Screen if there is daMage to the 
transmission wires or otherwise the damage may be extensive. 
Lift the Step Screen out of the channel and secure the Step Screen in position. 
Unscrew/demount all cover parts along the sides of the Step Screen so that the 
movable parts (side member, links, wire etc.) are freed and are accessible. 
Unload the movable bar set so that the wires are slack. 
Free the wire from its top fixing point (at the top wire connection). 
Free the wire from its bottom fixing point (at the bottom wire connection). 
Open/unscrew the wire guides and free the wire (check that the guides are not worn 
out). 
Mount the new wire, first at the bottom fixing point and then at its top fixing point. 
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Re-mount the wire guides. 
Carry out the same procedure to change the wire on the other side of the Step Screen. 
Stretch the wires carefully by lowering the movable bar assembly. 
Test run the Stei, Screen manually. Be prepared to switch off the current immediately 
if a adverse sound arises. 
Let the Step Screen work continuously and check that the lifting movement the Step 
Screen performs is sufficient. 
Change over to automatic operation so that the Step Screen stops in the parked 
position. Check the parked position. 
Re-assemble all hatches and cover parts. 
Re-assemble the Step Screen. 

Bearings at the top wire connection 

Drain the channel. 
Flush the Step Screen clean. 
Lift the Step Screen out of the channel and secure the Step Screen in the uplifted 
position (see 4.10). 
Unscrew/dismantle all cover parts along the sides of the Step Screen so that the 
movable parts (side member, links, wire etc.) are freed and are accessible. 
Relieve the movable bar set so that the wires are slack (see 4.10). 
Free the top wire connection from the transmission wire. 
Free the grooved ring which locks the bearing in position and the top wire connection 
at the eccentric pin's shaft. (On the Step Screen in the reinforced version, the grease 
casing which covers the bearing must first be removed.) 
Press off the top wire connection (with the bearing still in it) from the eccentric pin's 
shaft. 
Press out the damaged bearing from the actual wire connection. Take care to ensure 
that the wire connection is not damaged. 
Press the new bearing into the wire connection. Check that the bearing runs freely. 
Lubricate/grease the eccentric pin's shaft and re-assemble the wire connection on the 
eccentric pin. Re-assemble the grooved ring. (On the Step Screen in the reinforced 
version - also re-assemble the grease casing and fill the bearing with grease.) 
Check that the wire connection runs freely around the eccentric pin's shaft. 
Re-assemble the wire at its fixing point on the wire connection. 
Stretch the wires carefully by lowering the movable bar assembly. 
Test run the Step Screen manually, be prepared to switch off the current immediately 
if a adverse sound arises. 
Re-assemble all hatches and cover parts. 
Re-assemble the Step Screen. 

Unloading the weight of the movable bar set 
For work which requires this, the movable bar set must be pressed upwards in the 
following way 

Stop the Step Screen in its parked position 
Press/Lift up the side members with a screw clamp on each side of the Step Screen. 
Use the frame members as a counter stay (see illustration). Lift just enough to allow 
the rod to "spring together" partially. 
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BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 

Step Screen 
Model: SSL 600 x 135 x 3 

Serial No: 228565 
Max flow for Nudgee Beach Step Screen = 10 L/sec 

Motor 400/230V IP56 
0.25kW 
0.73/1.76 A 
1400 rpm 

Gearbox Ratio 1:60 
Manufacturer: Hydropress Huber 
Supplier: Tema Engineers Pty Ltd 

19 Fitzpatrick Street 
Revesby NSW 2212 
Ph (02) 9792 3555 
Fax (02) 9792 3134 
Email: temaeng@ozemail.com.au 
Refer to Hydropress Step Screen Manual for further details. 
Appendix A 

Gearbox 
Model: SSL 600 
Serial No: 228565 
Manufacturer: Bonfiglioli 
Supplier: PO Box 6705 

Silverwater NSW 2128 

Level Probe 
Model: VEGASON 51K 
Manufacturer: VEGA 
Input range level 4-20mt 
Liquid Measurement 0.25m - 4m 
Range 
Supplier: Vega Australia Pty Ltd 

PO Box 3272 
Kirawee NSW 2232 
Ph (02) 9542 6662 
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The warranty on the Step Screen only covers damage to the machine or its parts over and 
above normal wear. The warranty does not apply to wear parts which are normally 
consumed during the warranty period (see the spare parts list below for the respective S 
Step Screen model). 
Only spare parts recommended by Hydropress are to be used. 

Spare parts, consumables/lists 

The spare parts/wear parts consumables described below is that which is to be 
expected during normal operation for the respective operating period (2 years or 5 

years). When certain components are dependent on width, deviations can occur. For 
applications with "tougher" operating conditions there are special recommendations. 

No spare part may be replaced unless all operations for the respective spare part 
change are described in this manual. 

SSL 600 
2 years 

operating time 
5 years 

operating time 
Effective screen width 165-265 365-565 165-265 365-565 
Bottom/top bar section 
3 mm 4 No. 12 No. All All 
6 mm 2 6 All All 
Distance piece (3 mm) 10 25 All All 
Distance piece (6 mm) 10 25 All All 
Fixed bar (3 mm) 2 4 5 No. 10 No. 
Fixed bar (6 mm) 2 4 5 10 
Movable bar 2 4 5 10 
Link bearing (set) -- 1+ 1 2+ 2 2+ 2 
Bearing at the top wire 
Connection -- 1+ 1 2+ 2 2+ 2 

There are no special tools supplied or required for the Step Screen. 

Parts of the Machine 

The following descriptions together with illustrations apply generally for the Step Screen. 
The number of covers, size of the drive unit etc. can vary, depending on the particular 
model and width of machine. The descriptions only give an outline of the main elements 
of the Step Screen. 
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Fig. 1 (compilation) 
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0 

0 

1. Top rod connection 12. Fixed bar clamp 
2. 13. Movable bar clamp 
3. Rod 14. Eccentric pin 
4. Side member 15. Top bar section 
5. Frame member 16. Fixed bar 
6. Bottom rod connection 17. Distance piece 
7. Top link arm connection 18. Bottom bar screen 
8. Top link arm 19. Movable bar 
9. Bottom link arm 20. Fixed bar (gap width imm) 
10. Bottom link arm connection 21. Movable bar (gap width 1 mm) 
11. Bottom plate 22. Comb tip (gap width lmm) 
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Fig. 2 (drive assembly) 

23. Drive shaft bearing 29. Side member bearing 
24. Motor Support 30. Drive unit (worm gear) 
25. Frame member 31. Drive shaft 
26. Side member 32. Eccentric block 
27. Top Drod connection 33. Parked position trigger 
28. Eccentric pin. 34. Parked position sensor 

Fig. 3 (Bar connection) Fig. 4 (Cover parts) 

1 Bar 1. Side protective cover 
2. Bar foot 2. Top cover part 
3. Clamping plate 3. Front hatch 
4. Tightening Screw 4. Supporting leg bracket/lifting eye 
5. Bar Clamp 5. Terminal Box 
6. Plastic holder 6. Sealing strip 
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Din-Safe Combined MCB/RCD - Type DRCB 

USER INSTRUCTIONS 

Important Information 
This device will trip and isolate the active circuit when current from active to earth is detected. Protection is 

therefore provided against faults to earth through the body, but not against faults from active to neutral that pass 

through the body. 

At all times electricity can be dangerous and this device is not to be regarded as a substitute for basic electrical 

Adias.fety precautions. 

Ways unplug any electrical equipment to achieve isolation before any inspection or repair of that equipment is 

attempted. 

Tripping of this device indicates a leakage current to earth, an overcurrent or a short circuit between active and 

neutral. The cause of tripping should be determined and removed before resetting this device. If the problem 

cannot be found and the device trips repeatedly, please seek advice from an electrical contractor or contact your 

nearest NHP office. 

This device should be tested at regular intervals. Pressing the test button simulates a leakage current to earth and 

the device should trip immediately the button is pushed. It is recommended that a test is performed each month to 

ensure the safety offered by this device is maintained. If the device fails to trip when tested the device is fault or 

there is a problem with the installation. Please contact an electrical contractor to have the problem rectified or seek 

advice from your nearest NHP office. 

Operating Notes 

LT 00705 

Neutral (Load) 

Adive (Load) 

Test Button 

ON POSMON 

OFF POSITION 

Active (Line) 

The Din-Safe combined MCB/RCD is designed to provide 
protection of the fixed wiring and to also trip when a person 
receives a shock. In the case of electrical shock the time taken 
for the unit to turn off the power is considered short enough by 
authorities to prevent serious injury. 

Some electrical products have been found to trip earth leakage 
devices even when they appear to be operating normally. 
Products with water heating elements sometimes exhibit this 
problem. The cause of tripping is that there are internal leakage 
currents in the product and repair or replacement-is required. 
The earth leakage device is not at fault. 

The operating toggle has two positions ON & OFF. 

The trip free mechanism ensure the contacts open with the 
toggle locked or sealed in the "ON" position. 
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ER/Ca 
INSTALLATION INSTRUCTIONS 

DINLINE SURGE FILTER 

1 N 

E 

Input (Line Side) 

Maintain separation between 
Input and Output wiling 

rpm 

Output (Load Side) 

5. MOUNTING 
DSF's are designed to clip to 35mm-DIN rails (standard 

150022). Unless otherwise mechanically restrained, 
use horizontal DIN rails with the DSF module spring 
clips to the bottom and the label text the correct way up. 
NOTE: DSF's must be installed in an enclosure or panel that: 

prevents the DSF unit temperature from exceeding 
60°C 
provides adequate electrical and safety protection 
prevents the ingress of moisture and water 
allows DSF status indicators to be inspected 

6. RESIDUAL CURRENT DEVICES 
Where RCD's/ELCB's protectors are used, it is 

preferable that the DSF modules be installed prior to 
these devices (i.e. upstream). If this is not done, 
nuisance tripping of the RCD's/ELCB's may occur 
during transient activity. 

7. CONDUCTOR TERMINATION 
Each DSF terminal is designed to accept wire sizes 
from 1.5mm2 to 6mm2 solid or stranded conductor. The 

.e insulation should be stripped back 8mm before 
,,,Iminating into the tunnel terminal. 
NOTE: Do not use greater than 1Nm of torque when 
tightening the terminals. Where two wires may need to be 

terminated into one terminal, the permissible wire size is 
4mm2 each. 

8. FUSING AND ISOLATION 
Overcurrent protection must be installed in the upstream 
circuit of every DSF to provide protection to the unit 
itself, the load and the wiring in case of fault situations. 
The current rating of the breaker or fuse used should be 
determined according to below. However, the current 
rating should be less than the rating of the wiring. For 
example, if a 20A DSF were installed in a circuit with 
wiring that can carry 16A, then a 16A overcurrent device 
must be installed upstream to protect both the DSF and 
wiring from overload. 

MAX FUSE SIZES: DSF RATING 
6A 
10A . 

20A 

FUSE RATING 
6A 

10A 
20A 

9. STATUS INDICATION 
DSF modules have a single Status Indicator LED on the 
front panel. When power is applied and full surge 
capacity is available, the Status Indicator will be 
illuminated. Should power be applied and the indicator 
fail to illuminate, the DSF should be replaced, as 
optimum protection is no longer provided. 

10. MAINTENANCE & TESTING 
Before removing a DSF module from service, ensure 
that the power has been removed from the module. 
Replacement of a DSF module should only be 
undertaken by qualified personnel. 

NOTE: DSF units should be inspected periodically, and also 
following any periods of lightning or transient voltage activity. 
Check the Status Indicator and replace the module if it is not 
illuminated as detailed in Section 9 STATUS INDICATION. 

11. EXTENDED WARRANTY 
This product has a limited warranty to be free from 
defects in materials and workmanship for a period of 
five (5) years from the date of dispatch from the 
Manufacturer. The Purchaser acknowledges that 
lightning is a natural event with statistical variation in 

behaviour and energy levels which may exceed the 
product ratings, and 100 % protection is not offered and 
cannot be provided for. Therefore the Manufacturer's 
liability is limited to the repair or replacement of the 
product (at the Manufacturer's sole option) which in its 
judgement has not been abused, misused, interfered 
with by any person not authorised by the Manufacturer, 
or exposed to energy or transient levels exceeding the 
Manufacturer's specification for the product. The 
product must be installed and earthed (where 
applicable) in strict accordance with the Manufacturer's 
specification and all relevant Electricity and Safety 
Standards. The Manufacturer and Purchaser mutually 
acknowledge that the product, by its nature, may b 

subject to degradation as a consequence of the numb 
and severity of surges and transients that it experiences 
in normal use, and that this warranty excludes such 
gradual or sudden degradation. This warranty does not 
indemnify the Purchaser of the product for 
consequential claim for the damages or loss of 
operations or service or profits. Customers should 
contact their nearest ERICO Lightning Technologies 
agent to obtain a Product Repair Authorisation Number 
prior to making any claim under this warranty. This is 
only a summary of the warranty given by the 
Manufacturer. The full text of the warranty is set out in 

the Manufacturer's Conditions of Quotation and Sale. 
The above limited warranty additional to the rights which 
arise in respect of the sale of industrial and technical 
products and services to knowledgeable buyers under 
the Australian Trade Practices Act 1974 as amended. 

2000 ERICO Page 2 of 2 Doc: FIBCR1421.DOC, Rev: 1, Date: 5 Sep 2000 
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Function A 
EWS 

tin 

Function B 
FW 

20 % 

Phase R 

Phase S 

Phase T 

Output relay 

T 

T1 T2 T1 T2 T1 T2 T1 T2 

U (LI) 

V (L2) 

W )L3 

RUR2 

T1 : pick-up delay 200 ms maximum 
T2 : turn-off delay 300 ms approximately 

Function C 
DWR2 / LWR2 

b-skts,wx 
..111611=112111=111110_WMINA 

f:'^ ::rrnsc :11 

jirt f:= 

Note : 

Time delay T is not operational dunng loss of LI and L2. 

It operates during bss of L3, phase inversion or voltage drop. Its role is to prevent 
spuriOus triggering of output relays during transient states. notably during motor 
starting. 

Function D 

FWA / DWRA2 / LWRA2 

ft:40ns; 
. ..... 

f:*G1.+Wii 

rxttm-,-txv. 

Note : 

T2 : Delay on power-down 
T3 : Delay on power-up 

:{,r , . 

Function E 

HDU / HDI 

Control of voltage (HDU) or current (HDI) without 
memory 

When the value of the controlled signal, AC or DC, reaches 
the threshold set on the front face, the output relay opens 
(failsafe) at the end of time delay T. it closes immediately 
when the signal goes below (or above in under value 
mode) the threshold minus hysteresis (plus hysteresis in 

under value mode). 

Notes 

Hysteresis 

Hysteresis 

The threshold crossing time delay T, which can be adjusted 
on the front face from 0.1 to 3 sec, ensures immunity to 

transients and other interference, thus preventing spurious 
triggering of the output relay. 

In "under value" mode, the absolute value of the hysteresis 
cannot be more than the maximum of the measurement 
range. 

Control of voltage (HDU) or current (HDI) with 
memory 

When the threshold is reached, the output relay opens 
at the end of time-out T and remains in that position. 

To reset the relay, the supply must be cut. 

this operating mode enables the detection of over or 
under values of short duration. 

Threshold 

Oper.. 
Overloed 

R 

TIveshold 

Oper..R 
Underload 

Memory 

I 

1111111 _ 

M 

HySlaresot 

Hysteresis 
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t:77"/ "/F0:0-Mr1747,74"1/4 ;/7"-P, 

Refer Catalogue CRO 

as 

control 

re aolget 
ith 

Crouzet Crouzet 

W:7,-"i7Z774' 

.4,4PJAW/71. 

Crouzet 

. 

41,4- 

. ,fr ; 

,. _ , 
a: I ON* 

ti-e 

' %, est* fo4 

, 

,,,, - 
'''. 1:4- 

s,,i,14,1i ''' 

". -54 0,4, t it,-F. 

<,.. -, 

Cat. No. E EWS2 
z fiN,:i.,, , : ''' fWA 

, 

Function Phase failure - phase sequence I 

relay 3 phase , 

Phase sequence and loss of 

phase relay : 

Sensitivity and time delay 

adjustable 

I Phase asymmetry, sequence 
and loss of phase relay' 

Presentation I DIN rail i DIN rail DIN rail 

Function diagram Function A Function B Function D 

Connection diagram 

i 

i 

EWS 

LI 
Li LI L2 
L2 LI L3 il La L3 In 

L1 11 21 

L2 13 

I I 

3 .1. 

---& 
1 Ira R 1 

12 14 

EWS2 

LI 

4 1 
12 14 22 24 

12 1d 

L2 
L3 

L2 L3' 1, 21 

1 

I 44....... 1 

1 IL i 
- 14 22 24 

Supply voltage AC 
DC 

Monitored AC 
voltage DC 

- 

3 x 230 V to 3 x 440 V') 
- 

Self powered from L1 and L2 
- 

230, 400, 440 1 

- 

Self powered from L1 and L2 

- 

230, 400') 
- 

Supply tolerance 3 x 200 V AC to 3 x 500 V AC -30 % to +20 % -30 `)/0 to +20 % 

Frequency 50 / 60 Hz 50 / 60 Hz . 50 / 60 Hz 

Output contacts 
number & type 
rang 

EWS 1 C/0 
EWS2 2 C/0 
8 Anr (AC 1) 250V 

2 C/O 

8 Amp (AC 1) 25,) V 

1 C/0 

R Amn 'AC 1) 250V 
Dimensions (HxWx 
Projection mm max.) 

99 x 22.5 x 100 99 x 45 x 100 99 x 45 x 100 

Features Self powered 
Fixed pick up / drop out delay 
Monitors loss or inversion of 
one of the phases 

Adjustable threshold and 
time delay on dropout 

Adjustable asymetry and 
time delay on dropout 

Bases & 

Accessories 
Not applicable I Not applicable Not applicable 

Note: ') The equipment on this page is rated 230/400 Volt and is suitable for use on 240/415 Volt systems as per AS 60038:2000 
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CmanErrr Coprrp. 
r . 

;Old 

Padua 

D/L IRT2 
D/L 1RTD2 

D/L IART2 

p/L lAgT114 
D/L IRT - 

D/L IART 

N 

_5 to-1111A.Ag 

Pf110 

4114 

reVerlie. 

T'1 

()Rage 
Measured 
10 PC et 

ter** 44 
Y2 (8-11 

DGt MA DO. 
AC to 7.01A AC 

5 so 100A AC 

0.1 srx. galo; 
oz ge.. rico maw 
Elmalards1 

Normal 

I DEFINTTIQM 1,.,; 
CID Cluvent threshold to 
GI) Hysteresis adjustable' 
which the relay changes 
Cr) Inhibition timer at 

MoteTi 

of relay in no 
'er after threshol 

; TiC1.frastrani 11510.11.111 
_mid: %Drum. value fifqfilic.#51414(rm onsor- 

io 50% of sail:mini. eorrespalidingl MO*, 

4ization from 0.1 to 10 See: AI") 2so 
is crossed; Q.1 to 3 sec_ 

Call-= (N) Orjrverse a) position Sialeohil41/ II 

Opeiation 
D/1.1(A)RT2 Wff#011- 
Timer on going over 
activated when the AC 
control reaches threshold 
the relay changes stare. It 
immediately to initial s 

controlled current drops 
below threshold a) 
D/L1(A)RT2 WITH ME 

Who the threshold of the 
To unlock. open 11 and 

II Measure. 
meal 
range 
table 

Inputs 
Ei-M (5-8) 
E2-M (6-8) 
B-M (7-0 

Settings: 
-di L., 2-mm screvidr 
-War (overload prot 
- Set timer CE:4) W helm 
Faults lasting less than 
Example: Control ac 
- Wiring: + terminal E3 
- Connect Y2 and M or 
- Position the threshold 
- Position the hysteresis 
Example: 10% ccrrre 
Fig. 6 : Example with T 

`Characteristics: 
Frequency of measured s' 

- 10Hz to 500Hz 
Display precision: t10% max. 
value of selected range_ 
12epetition accuracy: t 0.1 

Availability delay: 500ms 
Output relay AgCdo. 10A mat. 
Galtianie insulation by 
',except DC) 
Operating temp:Tame: 400 
storage temperature: -200 

= 85%. - Weight = 

1 
ld. 

current !°: 
_ After' iir4mret 

eiums X 

when this' 
s) 5 to 50% (g);: 

t ISM-. 

D/14(4)BTD2 *ram% ladle ii 
Ilmet: on 
AC or, Pc.p)714 0, die relAY 

Whep Ib:C.513330_ 
50%helow:the gtapla 

IS aCifiged,,DttE 

114 I, ...I. 

- 
tf_t" 

kir) 

1.:12,!"! 

...;.1 

oar Fig. 2 Dt1.1(4)12TD2 TRH aillahag 4 
Iled Gwent is reached. the relay)ittanges sta402grajg Jacked. 

or (9-8) or au off power supply to etjuipmgw,(05-secnnin.). 

C or DC current 
mA to 100mA 
.05A to 1 A 

Input resistor 
I LI 

0.1 Cl 

SA to 10 A 0.01 

. 7P:i 
Permanent:overload 

1.5 A 

cr. select the relay position. 
on at each power -up): 

0.1 and 3 scc: 
are note detected. 
greater than 3A DC (Fig. 5) 

T2L12. 4 ) (range from 0.5 to 1()A) ;- terminal M (1). ' 

1 and 8): the shortest connection 100 1114, trona) to the % value corresponding 41.3A; 414- :10 (;iiiie) --- 
W O O ( I ) between 5 and 50% of controlleciaior 0..- ' 

w 3 10 _ 03A Threstrld 
Hyeuieeis H 

sec 

15 

A l A15175 5 

- ...1( 

100 

... 11 Precaudons: Separate the inpit and power supply 
. 

wires. If shielding is necessary. connect one side to 
the ground or to terminal M or (8). 

Cig Dl(A)14D)2: Screw terminal_ Wire section: 4mm2max. 
- LI(A)R(D)2: 11-pin base (plug B11 or base S3B) 

From panel mounting accessory:.MF45 
C (I Connection: 
onntx 50/60I-k power supply' 

from 0.85 to 1.15 Un 
to +660°C Max. power input: 5VA 
to 70°C 2W in 24 or 48 V DC 

200g/ Un = Typical voltage 

ramork.' Tta 
' 2 - 10 ' 

15-12-91,) 
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ERICO' 
INSTALLATION INSTRUCTIONS 

DINLINE SURGE FILTER 

Input (Line Side) 

Maintain separation between 
Input and Output wiring 

r Ph 

Output (Load Side) 

5. MOUNTING 
dliS F's are designed to clip to 35rnm'DIN rails (standard 

150022). Unless otherwise mechanically restrained, 
use horizontal DIN rails with the DSF module spring 
clips to the bottom and the label text the correct way up. 
NOTE: DSF's must be installed in an enclosure or panel that: 

prevents the DSF unit temperature from exceeding 
60°C 
provides adequate electrical and safety protection 
prevents the ingress of moisture and water 
allows DSF status indicators to be inspected 

6. RESIDUAL CURRENT DEVICES 
Where RCD's/ELCB's protectors are used, it is 
preferable that the DSF modules be installed prior to 
these devices (i.e. upstream). If this is not done, 
nuisance tripping of the RCD's/ELCB's may occur 
during transient activity. 

7. CONDUCTOR TERMINATION 
Each DSF terminal is designed to accept wire sizes 

aipm 1.5mm2 to 6mm2 solid or stranded conductor. The 
.e insulation should be stripped back 8mm before 

wiminating into the tunnel terminal. 
NOTE: Do not use greater than 1Nm of torque when 
tightening the terminals. Where two wires may need to be 
terminated into one terminal, the permissible wire size is 
4mm2 each. 

8. FUSING AND ISOLATION 
Overcurrent protection must be installed in the upstream 
circuit of every DSF to provide protection to the unit 
itself, the load and the wiring in case of fault situations. 
The current rating of the breaker or fuse used should be 
determined according to below. However, the current 
rating should be less than the rating of the wiring. For 
example, if a 20A DSF were installed in a circuit with 
wiring that can carry 16A, then a 16A overcurrent device 
must be installed upstream to protect both the DSF and 
wiring from overload. 

MAX FUSE SIZES: DSF RATING 
6A 

10A 
20A 

FUSE RATING 
6A 
10A 
20A 

9..STATUS INDICATION 
DSF modules have a single Status Indicator LED on the 
front panel. When power is applied and full surge 
capacity is available, the Status Indicator will be 
illuminated. Should power be applied and the indicator 
fail to illuminate, the DSF should be replaced, as 
optimum protection is no longer provided. 

10. MAINTENANCE & TESTING 
Before removing a DSF module from .service, ensure 
that the power has been removed from the module. 
Replacement of a DSF module should only be 
undertaken by qualified personnel. 

NOTE: DSF units should be inspected periodically, and also 
following any periods of lightning or transient voltage activity. 
Check the Status Indicator and replace the module if it is not 
illuminated as detailed in Section 9 STATUS INDICATION. 

11. EXTENDED WARRANTY 
This product has a limited warranty to be free from 
defects in materials and workmanship for a period of 
five (5) years from the date of dispatch from the 
Manufacturer. The Purchaser acknowledges that 
lightning is a natural event with statistical variation in 
behaviour and energy levels which may exceed the 
product ratings, and 100 % protection is not offered and 
cannot be provided for. Therefore the Manufacturer's 
liability is limited to the repair or replacement of the 
product (at the Manufacturer's sole option) which in its 
judgement has not been abused, misused, interfered 
with by any person not authorised by the Manufacturer, 
or exposed to energy or transient levels exceeding the 
Manufacturer's specification for the product. The 
product must be installed and earthed (where 
applicable) in strict accordance with the Manufacturer's 
specification and all relevant Electricity and Safety 
Standards. The Manufacturer and Purchaser mutually 
acknowledge that the product, by its nature, may be 
subject to degradation as a consequence of the number 
and severity of surges and transients that it experiences 
in normal use, and that this warranty excludes such 
gradual or sudden degradation. This warranty does not 
indemnify the Purchaser of the product for 
consequential claim for the damages or loss of 
operations or service or profits. Customers should 
contact their nearest ERICO Lightning Technologies 
agent to obtain a Product Repair Authorisation Number 
prior to making any claim under this warranty. This is 
only a summary of the warranty given by the 
Manufacturer. The full text of the warranty is set out in 
the Manufacturer's Conditions of Quotation and Sale. 
The above limited warranty additional to the rights which 
arise in respect of the sale of industrial and technical 
products and services to knowledgeable buyers under 
the Australian Trade Practices Act 1974 as amended. 

.r", ',non cotr-r, Dann,) of') LID i^17 4 .4 n 4 rt rsr% 4 e _ nnee 
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ERICO° 
INSTALLATION INSTRUCTIONS 

DINLINE SURGE FILTER 

1. PREPARATION 

DANGER: Electrical shock or burn hazard. 
Installation of this DINLINE Surge Filter should 
only be made by qualified personnel. Failure to 

lockout electrical power during installation or 
maintenance can result in fatal electrocution or severe 
burns. Before making any connections to the electrical 
panel be sure that power has been removed from all 
associated wiring, electrical panels, and other electrical 
equipment. 

1. 

CAUTION NOTES: 

Check to make sure line voltage does not exceed 
Surge Filter voltage requirement. 

2. Prior to installation ensure that the DSF is of the 
correct voltage, current, and frequency rating for 
your application. 

3. The earth terminal must be connected to a low 
impedance earth (< 10 ohms) for correct operation. 

4. Do not perform a "Flash Test" or use a Mega-Ohm 
Meter (Megger) to test circuits that are protected 
with DSF modules. Damage may occur to the DSF 
modules. 

5. Follow all instructions to ensure correct and safe 
operation. 

6. Do not attempt to open or tamper with the DSF units 
in any way as this may compromise performance 
and will void warranty. 

2. INTRODUCTION 
Din line Surge Filters (DSF) are packaged in "DIN 43 
880" profile enclosures for simple installation onto 
35mm DIN rails. They can be selected for use on 
distribution systems with maximum RMS voltages of 
30V, 75V, 150V or 275V at frequencies of 50/60Hz. For 
applications were the voltage regulation on site is poor, 
refer to the Transient Discriminating Filter (TDF) product 
range. 

MODEL NUMBER 
DSF-6A-30V 
DSF-6A-75V 

DSF-6A-150V 
DSF-6A-275V 

DSF-1 0A-150 V 
DSF- 20A -150V 
DSF-10A-275V 
DSF-20A-275V 

3. QUICK INSTALLATION OVERVIEW 
Install in the following manner: 
1. Ensure that power is removed from the area an 

the circuits that will be connected. 
2. Snap lock the DSF module to the DIN rail. 
3. Install the appropriate upstream overcurrent 

protection (refer to Section 8) 
4. Connect wiring to the indicated input and output 

terminals. 
5. Apply power and observe correct operation of the 

Status Indication LED. 

4. PROTECTION CONCEPTS 
To optimise effectiveness of the DSF protection, the 
unprotected and protected wiring should be separated. 
Wiring from the exposed transient source to the DSF 
should be considered unprotected and kept 
approximately 300mm from all other wiring wherever 
possible. Wiring on the equipment side of the DSF 
should be considered protected. 
The separation of protected and unprotected wiring is 
recommended to minimize the risk that transients 
conducted on unprotected wiring may cross couple ont 
protected circuits, and diminish the level of protect 
available from the DSF module. 
The terminals on the DSF module are labelled 
"INPUT/LINE" (unprotected side) and "OUTPUT/LOAD" 
(protected side) assuming that the source of the 
transients is on the input side of the DSF module. 
For applications where the transient source is on the 
load side of the DSF module, the DSF should be 
reverse connected with the INPUT/LINE terminals 
connected to the load side, toward the source of the 
transients. 

© 2000 ERICO, Technopark Dowsing Point, TAS 7010 Australia Phone +61 3 62373200 Fax +61 3 62730399 Page 1 of 2 
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PHASE MONI7pR.INGRELAY 
D/LWRS2-D/IMR2-D/LWRA2 

, = - 

2pase,.s-e.ta..-n.cr x- 

r'. 44Elloied.44 
.. .- ---. ' i 

,etase_tailue 
nionftoreiti.- 

,-, -.'..W. '`, '''...Y- '' '-- 
-'-' 

N Three-phase 
voltages monitorable 

Pc.1.15:-.. 

:.,- iil 0 Olta0.54r18114:: 

.. 

D/LWRS2 

'-:. :''.:,.. lz:.:.(-: 

Yes Total failure soidg Hz 

7 .:j. .: ::: 

3 x 230V- A 440V _ 
S'ii'fiVii I' .;i'i',..dd.',-. 

no I. ,. . 

Se:R*::!C; 

PI Yf. fl?,.. .. XPP - --- ..VOftage drop to below 
60% 

.. F47l. 

50/60 Hz 

I.... l 3 x 230V- - - V' 3 x 4oe_ .L'ClM9-;:..-4 
a .'----- 112i0ti-N.4°'' ii 440V ------ 

24V-.4 48V_ ; 110y 
230V. 

--, 

400V 
W_ C ; 

D/LWRA2 

_.:::::iii...)RUCI)8 

YW--, - ---- 
9.i,:- : 

04, 

'Volta ge crop o be lo w. 
95% 

',J, I 

SO o s0 Hz,; 
"(60 Hi :"etra'" 

toYt 

&gether) R(2&5) 
" -- 

7. r..:' ' 
-- 

.:111:- Key to symbols 

0 O® Phases to be Monitored 

: Power on to device (auxiliary voltage) 

C) : Hysteresis : fixed 10 % 

3) : Asymmetry factor threshold settable at 5 to 20% (settable as direct absolute Value) 

: AsymMetry 
_ . 

: Output relay- 

Operation - Fig.3-6-9 
The relay is energised while phases Ll, L2, L3 are in the correct sequence and de-energises when the 

sequence becomes incorrect or if it detects a phase failure : 

- D/LWRS2 : total failure of a phase 
- D/LWR2 : Voltage drop to below 60 % 

D/LWRA2 : Voltage drop to below 95 % 

Settings _ 

Connect phases Li, L2, L3 in the correct sequence 
D/LWRS2 : Not settable 
D/LWR2 : Delay settable at 0.1 to 10 s on front panel. This delay operates at relay _ - 

de-energisation in response to a fault. " 

D/LWRA2 : Delay settable at 0.1 to 10 s bri front panel. This delay operates when relay 
de-energises. in response to one of the following faults : 

- Asymmetry fault 
- Phase L3 failed . 

Asymmetry factor settable at 5 to 20% on front panel 
Connect shorting link across terminals Y1 and R (2 and 5) for 60 Hz monitoring 

Characteristics 
Operating ranges 
D/LWRS2 : 3 x 200V.... to 500V.:. 
D/LWR2 : 0,85 to 1,15 x Un 
D/LWRA2 : 0,8 to 1,2 x .Un 

Output relay : 1 inverseur 
Ag CdO 10 A- max. (resistive load) 

Operation : 

10eCto:1-60°C 
0 stockage : 

- 20 °C to + 70 °C 
Max. consumption.: qvA 
(D/LWRS2 : 20VA at 
Hysterisis : fixed at 10% of indicated 
threshold (for D/LWRA2 only) 

Reset de ay T2 

D/LWRS2 D/LWR2 D/LWRA2 

350 ms f.--. ..,,lPPrr)f'.:::.: -.409 ms 

Activation delay 

D/LWRS2 .. D/LVVR2:: - D/LWRA2 

150 ms TI ; 100 ms T3 200 ms T3 
or 1',5's 
(T4) iii the 
everitOf 
phase T 
being 
restored. 

r" Connecting up 
- DWRS2, DWR2, DWRA2 : Screw terminal. 

Conductor cross- section : 4 mm2 max. - 

- LWRS2, LWR2, LWRA2 : 11-pin round base 
(B11 male or S3B female) 

Acceisory for front-pahel mounting :MF45 

Pin connections 

DWRS2 11 12 14 R 

LWRS2 :1 4 3 5 6 7 

DWR2 Al A2 11 12 14 R S T 

LWR2 2 10 1 4 3 5 6 7 

DWRA2 11 12 14 R S T Y1 

LWRA2 1 4 3 5 6 7 2' 

Fig. 1-2 

Fig. 4-5 

Fig. 7-8 
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1. Introduction 
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The Step Screen® is a fine screen for the mechanical separation of solid particles from 
waste water. The Step Screen principle was created by Hydropress Wallander & Co AB 
in 1985 and the Step Screen Link (SSL) is the latest model on the market. 

This manual contains instructions for operation of the SSL. In order for the warranty for 
the equipment to be valid, the instructions in this manual must be studied by all 
personnel involved before any work is carried out and followed unconditionally, both 
before and during operation of the SSL. No operation may begin before the chapter on 
safety has been read and understood. All working operations in the manual are to be 
done in the sequence given in the instructions concerned. 

Note that the SSL may not be used in any other way than that described in this manual. 
In the case of doubt, consult your retailer. 

The warranty covers only damage to the machine or its parts in, excess of normal wear 
and consumption of wear parts (see 8.1) and only under the condition that service and 
maintenance is done in accordance with the instructions in this manual. 

Modification, change-or rebuilding of the equipment must be approved in writing by 
HYDROPRESS Wallander & Co AB in order to prevent injury or damage to the machine 
and for the documentation to be valid. 

The machine(s) you have obtained has/have been given the following designation: 

Type designation. 

Year of manufacture. 

Project no 

(Filled in by Hydropress) 

Copying of this manual is forbidden! 

Step Screen L 600/1000 
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2. Technical description 

2.1 Model description 

The SSL is available in eight standard models for various heights of screenings 
discharge. Each individual model is available in a number of different widths and with 
different slot widths in order that it can be adapted to the flow and channel width at 
different plants. Certain models are also available in special designs to suit particular 
operating conditions. 

5S1600 5511000 550500 551.2000 $51.2500 551.3000 5513500 551.900 

The model designation on the identification plate on the SSL gives the following 
information: 

Example: Step Screen model Effective 
with 

of screen 

3000 x 465 x 6\ 
Length of screen stair Slot width 

Step Screen L 600/1000 3 
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2.2 Parts of the machine 
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The following descriptions together with illustrations apply generally for the SSL. The 
number of covers, size of drive unit etc. can vary, depending on the particular model 
and width of machine. The descriptions only give an outline of the main elements of the 
SSL. See Figs 1-4. 

L 
0 

0 

0 
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2.3 The Step Screens principle 

The Step Screen Link operates on the same principle as Hydropress's previous Step 
Screen models - the Step Screen and Step Screen Master. The inflow from the waste 
water forms a thick layer of screenings (mat of screenings) over the screening surface. 
The mat of screenings is utilized as a filter bed on the screen surface and gives 
effective separation. Each time the Step Screen performs its working cycle the screen 
is automatically cleaned as a result of its own movement. The self-cleaning prevents 
any blockage and makes the Step Screen reliable in operation. 

A mat of screenings is formed. The 
banking up makes the water level rise 
in front of the Step Screen. 

The control system receives a start signal 
from the level sensor. The Step Screen 
then performs its lifting movement. 

The Step Screen stands in a waiting position (parked position) while the mat builds up. 
The banking up of the mat causes the water level upstream of the screen (H1) to rise, 
the control system senses the increase in level and sends a start signal to the screen 
which then performs a working cycle (its lifting movement) i.e. one step. After one step 
the screen stops again in its parked position and waits for a new banking up and with it 
a start signal. In this way the mat of screenings is carried in steps up along the screen, 
while at the same time the mat acts as an additional, effective fine screen. The 
screenings are then fed out at the top end of the screen stair. 

2.4 The filtering part, lifting movement 

The filtering part of the screen consists of two sets of inclined stepped bars, one 
movable and one fixed. The movable inclined bars lift the screenings one step, on each 
working cycle, and deposits them on the fixed inclined bar set before coming to rest in 
its parked position. (On SSL 3500 and SSL 4900 the movable and the fixed sets of bars 
are, because of the length of the screen, divided in the middle of the screen stair.) 

The individual units in the stepped bar sets, the stepped bars (movable and fixed 
respectively) are collected in an enclosure at the rear of the screen. The enclosure is, in 
turn, attached to the movable frame part of the screen (side members) or on the fixed 
frame (frame members). 

At either end of the drive shaft (on both sides of the drive mechanism) there are 
eccentric blocks. The eccentric blocks are connected to .the side members (on both 
sides of the SSL) and by means of this causes a lifting movement in the top part of the 
movable assembly. On the eccentric block there is an eccentric pin which, via a wire/ 
rod also transfers the eccentric block's lifting movement to the bottom part of the 
movable assembly. 

Step Screen L 600/1000 7 
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Via the wire/rod, the eccentric block transfers a drawing movement, which is absorbed 
at the bottom part of the SSL by a link system. This link system also creates a lifting 
movement at the bottom of the SSL. This provides a safe upward movement of the 
screenings over the entire length of the screen stair. 

2.5 Accident prevention system 

The SSL is equipped with various protective covers (see 2.2). These are to prevent 
access to moving parts when the SSL is being operated. All protective covers are to be 
kept locked or screwed in place while the SSL is in operation. 

The drive assembly (at the top of the SSL) is covered by a protective cover (top cover 
part) screwed into position. 

The transmission components on both sides of the SSL (side member, eccentric pin 
etc.) are covered at the top of the SSL by the top cover part. Covering plates (side 
covers) are attached along the external sides of the frame members. 

At the front, the SSL is fitted with a lockable inspection cover (front inspection cover). 

8 Step Screen L 600/1000 
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2.6 The machine's application area 

This section describes the areas where the Step Screen concept is applied. The 
machine must never be used for anything other than that which it has been designed 
without written approval from Hydropress or your retailer. (This applies even for the 
application described below.) 

Municipal waste water treatment works (WTW); coarse cleaning 

This was the first application area for the Step Screen® where machine-cleaned coarse 
screens, with a relatively large slot width (10-50 mm), had for some time been used for 
separating screenings. Other waste water treatment works are equipped with screens 
which require manual cleaning while some waste water treatment works lack any form 
of coarse cleaning. 

Because of the high hydraulic capacity of the Step Screen® many coarse separation 
screens can also often be replaced in existing channels. It is also common for the Step 
Screen® to be placed in a receiving tank (particularly with smaller WTW). The tank is 
connected to the incoming pump pipe and placed on the floor. 

Municipal WTW: external sludge/septic reception 

Municipal WTW; coarse cleaning of primary sludge 

Pumping stations: coarse cleaning prior to the pumps 

Pure water works: fine separation at the raw water intake 

Screen plants; fine separation before direct discharge 

Pulp and paper industry: waste water (to a certain extent also process water from 
cleaning shops) 

plus waste water from: 

Waste paper treatment 

Tanneries and slaughter houses 

Fishing industry 

Vegetable and fruit industries 

Textile industry 

Step Screen L 600/1000 9 
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2.7 Capacity of the machine 
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As described previously, the SSL works with the aid of a mat of screenings. It is 
important to the functioning of the SSL that a dense mat is built up. (See also 4.9 
Putting into service and 2.10). 

In order for a mat of screenings to form, a difference in level (a head loss) is required 
across the SSL. This difference in level forms the driving force of the SSL and keeps 
the screenings in position on the surface of the screen. An increased difference in level 
gives a higher flow capacity but, at the same time, involves a higher pressure on the 
SSL with the risk of poorer separation since the screenings can be forced through the 
screen. A reduction in the difference in level has the opposite effect, with a quieter flow 
through the screen and thus a lower capacity. However, this can also mean that the 
SSL is forced to function too often with the risk that a mat is never able to form before 
the SSL is forced to make its lifting movement. The best effect for separation/flow 
capacity is normally achieved with a differential of 200-300 mm level (however it should 
never exceed 400 mm.) But where conditions vary between different plants and 
applications, the functioning should always be tested at various start levels. 

In order to obtain a quiet flow through the screen/high separation effect, as large an 
effective surface area as possible should be utilized on the SSL. That is to say, as high 
a water level as possible, as conditions permit, should be maintained in front of and 
behind the screen (H1 and H2). 

With high flows, the SSL receives a start signal more often and is thus forced to work 
more frequently. This normally means that the mat cannot be maintained during high 
flows. 

With certain applications, where the water has a relatively high material content, it is 
primarily the capacity of the SSL to transport the quantities of material upwards which is 
the governing factor. In such cases the mat can often be so thick and compact that the 
separation result is not appreciably affected by the varying water levels. 

2.8 Control system 

For the purpose of controlling the SSL, it is primarily the following components that act 
together: Level sensor, parked position sensor and overload monitor. 

The level sensor 

Controlling the level is normally the most efficient way of controlling the SSL. The SSL 
then functions intermittently, receiving a start signal when the water level in the channel 
increases. Normally, only one start level sensor is positioned usually upstream. The 
sensor then sends a start signal when the banking-up in front of the SSL (H1) reaches a 
certain level. This method of control does not take into account the level downstream 
(H2), therefore the start level is the same despite variations in level downstream of the 
SSL. This method of control is often sufficient to provide efficient operation. 

Another method of control is the so-called differential level control. In this case an 
additional level sensor is installed to sense the level downstream as well. The sensors 
then send a start signal when the difference in level across the SSL increases. This 
method of control has operational advantages for installations where the water levels 
vary substantially. 

10 Step Screen L 600/1000 
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When controlling several SSLs in parallel a common sensor and start level should be 
used. The operation then alternates between the screens in order to obtain an even 
operating result. 

The parked position sensor 

When the SSL has received a start signal and performs its lifting movement, this 
sensor indicates the home position (parked position) for the SSL. The parked position 
sensor is mounted on the drive assembly and is connected to the control system via 
the terminal box on the SSL. 

The overload monitor 

If the SSL becomes overloaded the overload monitor sends a signal to the control 
system to switch off the power supply before the SSL can be damaged. (See also 2.9.) 
The overload monitor is mounted in the terminal box on the SSL. The overload monitor 
needs a separate supply voltage to operate (see the circuit diagram enclosed in the 
terminal box on the SSL), the control system must switch off the supply voltage when 
the SSL is not in motion. 

If the SSL is positioned in such a way that it is difficult to obtain access to the terminal 
box (e.g. in a deep channel), the cable harness should be disconnected and the 
terminal box relocated to a more accessible position. 

2.9 Overload protection 

This section describes the functioning of the overload monitor. The overload monitor is 
sensitive and extensive damage can be caused to the machine as a result of faulty 
handling. Therefore, always investigate the cause of a triggered overload monitor 
carefully. 

The warranty is not valid for damage to the SSL caused by faulty handling of the 
overload monitor. Always contact your retailer if in doubt. 

The SSL is fitted with an electronic overload monitor (overcurrent relay). This will 
protect the SSL against machine damage as a result of overloading, by grit for 
example. 

The overload monitor is mounted in the terminal box of the SSL. It is connected to one 
of the electric motor's supply lines. During operation of the SSL it senses the power 
consumption of the motor and will, if there is a drastic increase in power consumption, 
send a signal to the control system to switch off the power supply before the SSL is 
damaged. The overload monitor requires a separate supply voltage to function (see the 
circuit diagram enclosed in the terminal box on the SSL), the control system must 
switch off the supply voltage when the SSL is not in motion. 

If the SSL has been bought without an overload monitor or control panel, then it is 
necessary for the control system to be fitted with equivalent overload protection, as well 
as a holding circuit in the control system, so that the operating position is only able to 
be reset manually after the overload monitor has been triggered. 

Step Screen L 600/1000 11 
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2.10 Sand and grit loading 
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The operating conditions for the SSL must not be such that an accumulation of sand or 
grit forms in the channel in front of and behind the SSL. If such a problem should arise 
an attempt should first be made to change the operating conditions. 

The warranty does not cover damage to the SSL incurred as a result of unforeseen grit 
loading. 

Sand and grit loading occurs with most SSL installations. This generally happens 
irregularly as a result of sudden increases in flow (due to wet weather or similar 
conditions), when accumulations in the supply network and pump sumps are carried 
along. In such cases it is important that the SSL is properly adjusted so that it can 
maintain the protective mat of screenings as long as possible when there is a sudden 
increase in flow. Normally, smaller quantities of sand at high flow rates are not a 
problem since the SSL works more often at high flows and in this way can carry away 
the sand. 

3 Safety instructions 

3.1 General 

In order to avoid the risk of injury it is important that all warning instructions in this 
manual must be observed. When this symbol is shown in the margin it is to draw extra 
attention to the warning in the text. 

All warnings must be observed carefully since there is a risk of injury occurring if the 
instructions in the text are not followed. Remember that the equipment can cause great 
damage if it is not operated correctly. Therefore, great care must be taken when opera- 
ting the equipment and ensure all warning instructions are strictly observed. 

12 Step Screen L 600/1000 
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This section describes the risks which are to be found during operation and other hand- 
ling of the SSL. The risks described here apply to general handling. For risks in special 
situations there are warnings in the text which describe individual operations. 

Operation Risks Action 

On all occasions when the SSL must be 
lifted, folded up or moved in any other 
way. 

The lifting devices risk breaking (lifting eyes 
on the SSL etc.). 

lnstrud ions for the cored method of lifting are 
given in Chapter 4.3. 

Mounting loose protective covers that are 
supplied with the SSL 

If these are not mounted in the correct way, 
moving parts will be accessible during 
operation. 

Instructions for mounting kose cover parts are 
given in Chapter 4.4. 

Wien mounting the SSL it must be 

ensured that the covering plates along 
the sides of the SSL are not pressed in 
or moved out of position. Furthermore, if 
the covering plates are demounted, they 
must be remounted in their original 

position. 

Moving parts accessible. 
Check that the covering plates are not pressed in 
See Chapter 4.4. 

Mounting the supporting legs (mounting) 
for the SSL 

The mounting can break For instructions on how the supporting legs should 
be mantel, see Chapter 4.5. 

Connection and adjustment of the 

overload monitor or other work which 
requires opening the terrinel book 

Current carrying parts in the terminal box 
become easily accessible if the terminal box 
is left open or incorrectly screwed down. 

See Chapter 5.2.B. 

Connection on or other work on the control 
equipment (control panel). 

Current carrying parts in the control panel 
become easily accessible if the cabinet is 
left unlocked or if the key is kept adjacent to 
the control panel. 

See Chapters 4.8 and 5.2.B. 

Positioning of the control equipment 

(control panel). 

If the control panel is positioned too dose to 
the SSL, a person working on his own, 
doing servicing work for maple, risks 
being injured. If the control panel is 

positioned too far away from the SSL the 
view will be restrided when, for example, 
there is an operation which requires manual 
operation of the SSL 

For instructions for positioning the control panel see 
Chapter 4.8. 

All work on the SSL The main current supply not being switched 
off. 

See Chapter 5.2. 

All work which requires that the SSL be 
lifted up and secured i.e. supporting 
blocks etc. e.g. for a service. 

The SSL can fall if the supports are wrongly 
positioned. See Chapter 4.10. 

All work on the SSL which requires the 
protective cover parts/hatches to be 

opened/demounted, or when the SSL has 
been rrfted/folded up from the channel. 

Moving parts are accessible if the 

hatches/covers are not locked/ 
screwed down into position/remounted in the 
correct way. 

See 
Chapter 

5211 

Positioning of the perrrenent lifting device 
in conjunction with the installation of the 
SSL for performance of service. 

Risk of an insecure lift of the SSL if the 
correct device is lacking. 

_ 

See Chapters 4.2 and 9.1. 

- 

Curing operation of the SSL Moving parts accessible at the rear of the 

SSL 

Wishing down, deaning of the SSL Current carrying parts in the terminal box 
and control panel risk being splashed. 

Mounting/own manufacture of the feed 

hcPPer 

Moving parts accessible if the hopper is 
designed incorrectly. 

See Chapter 4.7. 
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3.3 Marking and warning signs 

CE mark of approval 

971028 

The SSL bears a CE mark of approval. The CE mark 
of approval details the following information: the model 
designation, delivery number (project number) and year 
of manufacture. The CE mark of approval shows that 
the SSL meets the EU requirements for safety for this 
type of machine. 

StMORSISNOSORRMSSM 

F4424-94 E7SL'7 
tvame 'Pater Management 

HYOROPRESS WaNander & Co AEI 

BOX 125 137 22 LINDOME SWEDEN 

! TYPE NO YEAR 

Accompanying the documentation for the SSL there is an "EEC Declaration of 
Conformity". This gives the manufacturer or the representative for a product 
authorization to affix the identification plate to the product. 

Warning signs 

Warning signs are packed with the SSL when delivered. 
It is absolutely essential that these are mounted in a very 
visible position either on or close to the SSL before 
commissioning. 

ot) DANGER 944 
MAY START 

WITHOUT WARNING 
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4 Installation 

*watt)PRESS 

The installation of the SSL should be done in a professional way by experienced and 
competent machine fitters. Electrical connections may only be done by qualified 
electricians and in accordance with the applicable electrical regulations. 

4.1 Preparations 

Shut off the flow of water and drain the channel. 

Clear out and clean up the bottom of the channel. 

Check that the bottom of the channel is even and flat. (The SSL must not be 
positioned on an uneven channel bottom.) 

Check the channel width dimension and compare this with the total width of the 
SSL. (The SSL must not be forced down into position. The channel should be at 
least 10 mm wider than the SSL.) 

Study any installation drawing supplied. 

Ensure that the SSL can be lifted safely 
(Weight of the SSL? See 9.1.) 

4.2 Positioning of the SSL 

In order that servicing, for example, can be 
done safely in the future, the positioning of the 
SSL must be thoroughly planned. A permanent 
lifting device (overhead beam, lifting hooks or similar) 
should always be provided for the installation. 

Before installing the SSL the space required in the channel's width and length 
should be taken into consideration. (For dimensions see 9.1 and/or the installation 
drawing if there is one.) 

If there is room in the longitudinal length of the channel, the supporting legs should 
be mounted in such as way that the SSL can be folded up to simplify servicing. 

If there are existing lifting devices the SSL should, if possible, be positioned so 
that these can be utilized when for example a service 
is carried out. (See 9.1 for weight/centre of gravity.) 

The SSL should be positioned in such a way that 
no turbulence or uneven flow arises in front of 
the SSL. 

1 
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4.3 Lifting the SSL 

inroit4PREss 

Fix lifting straps to the two lifting eyes. 

Warning. Do not stand under a suspended load! 

971028 

r 

Carefully lift the SSL from its packaging. 
Ensure that the side protection covers are not caught. 

Ensure that the moveable bar clamps are not pressed 
upwards if the SSL needs to be put down during a lift. 
The SSL can then be damaged! 

- Position the SSL carefully on the bottom of the channel. 

Tilt the SSL carefully downwards and, at the 
same time, check that the sealing list is not 
damaged againstthe edges of the channel. 

Check that the SSL rests in a stable position 
and on a level base at the bottom of the channel. 
Check that the SSL is in the centre of the channel 
(if no other position has been given). Also check 
that the SSL is resting at the correct angle 
(working angle = 45°). 
Note! Measure the angle at the bottom of the SSL, 
not at the top of the frame members. 

Bring the sealing strips forward (these may have been pressed under during the 
lowering process). 
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4.4 Adaptation of the protective cover 

The cover parts of the SSL must not be left unmounted or be mounted in such a way 
that the moving parts of the SSL are accessible from the channel edge/bottom. 

If the SSL is placed in a deep channel or in a reception tank, the side protection covers 
for example can be removed to simplify service work. 
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4.5 Mounting the supporting legs 

971028 

The fixing of the SSL in position can be done in several different ways. The mounting of 
standard supporting legs (telescopic type) is described below. If Hydropress or your 
retailer knows the local conditions at the plant in question, supporting legs of another 
type which have been adapted to suit the application may have been supplied. (See the 
special installation drawing.) 

Take great care when fixing the SSL in position. The supporting legs are exposed to 
heavy loading by the weight of the SSL. There is a risk of injury if the fixing in position is 
done incorrectly. 

Mounting of standard supporting legs (telescopic type) 

1. Supporting leg 
2. Supporting bar 
3. Supporting leg bracket 
4. Clamp 

Adjust the angle of inclination of the 
SSL to 45°. (Note. It is important to 
check the angle carefully.) 

Check that the bottom plate lies level 
and tight against the bottom of the channel, 
both behind and in front of the SSL. 
(If the bottom of the channel is sloping 
or uneven a new base should be cast.) 
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Guide the supporting shaft through both 
supporting leg brackets on the SSL. 

Position the right-hand and left-hand supporting legs as close to the SSL as the 
channel width allows. (The maximum permitted distance between the supporting 
legs and the SSL, A = 80 mm.) 

A A 

Clamp the supporting shaft firmly in position between the supporting legs 
and the clamps. 

<=1 =11 KD 

Adjust the length of the legs to suit the channel edge/bottom 
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HYDR()PRESS 

Weld the telescopic housings together. 

971028 

Adjust (cut) the length of the supporting shaft so that it is just proud of 
the clamps. 

L 

Check the angle of the SSL (45°) once more. Check that the supporting 
legs are standing at right angles (90°). 

Unload the SSL carefully onto the supporting 
legs and check that the SSL is standing stably 
and at the correct working angle (45°). 
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cont.4.5 

HIFOIRPIRES.S 

Optional ways of fixing the SSL in position 

If Hydropress does not know the local conditions at the plant in question, it is 
presupposed that standard supporting legs are to be mounted in accordance with the 
instructions given above. Hydropress does not accept responsibility for damage 
caused by any other or faulty fixing in position. One example of fixing in position is 
shown below. However this may not be applied without the knowledge of Hydropress. 

Fixing when there is a wide channel. 
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4.6 Channel wall sealing 
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With the SSL, sealing strips are mounted on the frame members. These strips can seal 
a gap of up to 35 mm wide between the SSL and the channel walls. (SSL 600 and 1000 
= 15 mm.) If the distance is greater than this, sealing plates which follow the contour of 
the frame members should be mounted on the channel walls and the strips connected 
to these. 

Sealing at A = 5-15 mm 

Sealing at A = <15 mm 

5-15 mm 

<15 mm 
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4.7 Mounting the feed-in hopper 

The SSL should always be provided with a tightly fitting feed-in hopper. The hopper 
should prevent access to moving parts on the SSL and the equipment to which the SSL 
is connected. The hopper should be provided with an inspection hatch which is screwed 
into position or, alternatively, the hatch must be fitted with a safety switch or approved 
locking device. 

1. Feed-in hopper 
2. Inspection hatch 
3. Side protection cover 
4. Top cover part 

The hopper should be constructed in 
such a way that the risk of accumulation/ 
compadtion of screenings in the hopper 
is avoided. Normally, during operation 
deposits of screenings are collected 
below the discharge point on the SSL. 
Therefore, surfaces on which the 
screenings can build up should be 
avoided (e.g. the flange on a screw 
conveyor or press if this lies close to 
the discharge point). The flange should 
then be cut off to reduce the risk of compaction. 

The hopper should be connected tightly 
against the underside of the frame members 
(however it should not be welded to the SSL). 
The contour of the side cover (seen from the side) 
is the restricting factor for the connection of the 
hopper to the SSL (inside the side cover there 
are movable parts). 

See the enclosed dimension drawings 
for information on the discharge height. 
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The width (A) of the hopper should be at least equal to that of the effective width of the 
screen + 130mm. (E.g. A 495 mm hopper width to fit an SSL of 1000 x 365 x 3.) 
The distance (B) should be at least 130 mm. 

A 

If, for example, the SSL is wider than the screenings' compactor the hopper must be 
tapered. The fall angles in the hopper must then not be less than 60°. 

gni 

4111101111011k 

4.8 Mounting the control equipment 

_The control-equipment should be positioned in the vicinity of the.SSL. This is so that a 
good view can be obtained when the SSL is operated manually, e.g. during servicing. 
However, the control equipment should not be positioned too close to the SSL, 
otherwise there is a risk that a person working on their own, carrying out servicing for 
example, could be injured. 

Electrical connections may only be done by qualified electricians and in accordance 
with the applicable electrical regulations. 

A circuit diagram for the carrying out of electrical connections is supplied inside 
the control panel and in the terminal box on the SSL. (Applies only when Hydropress 
has supplied the equipment.) 

The control equipment should be complemented by extra emergency stop switches 
to be positioned directly adjacent to the SSL, plus a lockable isolator. These switches 
are not normally included in the delivery from Hydropress.) 

Connection to the terminal box on the SSL is best done with contact connections 
and rubber cable harnesses. This is so that in the case of servicing for example, it 
is possible to disconnect the SSL easily and then reconnect the SSL over the 
channel with extension cables. (Electrical disconnection/connection otherwise 
requires electrical competence.) 

Other cable connections should be done in such a way that the SSL can be lifted 
up without damaging the electrical connections. 
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Mounting the start level sensor 

The start level sensor should be mounted provisionally before putting into service so 
that the start level can be more easily adjusted when trimming in. The start level for the 
SSL is then adjusted by moving the sensor vertically or by the length of the electrodes 
being adjusted/cut. 

A sensor of the conductive type (two electrodes) should be positioned upstream 
from the SSL in a position where there is little turbulence. (Otherwise the SSL risks . 

receiving a double start signal from the sensor.) 

The level sensor should be positioned freely so that it does not need to be 
demounted when the SSL is lifted/tipped up. 

4.9 Putting into service 

If deviations are noted when the unit is being put into service, see "Trouble shooting" for 
further information. 

Check list before putting into service 

Are all protective covers mounted correctly? See 4.4 

Have the supporting legs been mounted and is the 
SSL stable? 

Is the space between the SSL and the channel 
walls sealed? 

See 4.5 

See 4.6 

Is the feed-in hopper connected and mounted? See 4.7 

Have all electrical connections been made and 
the start level sensor provisionally mounted? See 4.8 

Are the warning signs in place? See 3.3 

Test running 

Start the SSL in the manual operating position "FORWARD". (Be prepared to switch 
off the current immediately if there is a adverse noise or similar noise.) 

Check that the direction of the motor rotation is correct. The SSL in that case 
performs an upwards lifting movement in the "FORWARD" operating position. 
(Avoid manoeuvring the SSL in the "REVERSE" operating position.) 

Allow the SSL to work continuously in the "FORWARD" manual operating position 
and check that the SSL is stable during operation. 

Listen for adverse noise and check that the SSL is working without restraint. 
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Check the lifting movement at the very bottom. The SSL should make a smooth 
lifting movement across the entire width of the screen. (See 5.1 and 5.2.) 

Change to the "AUTO" operating position so that the SSL moves to its parked 
position. 

Check the parked position. In the parked position the bar sets should form an 
"even stair" over the whole screen surface. (See 5.1 and 5.2.) 

Short-circuit the start level sensor (in order to simulate the start signal). Check that 
the SSL makes only "one" lifting movement and then returns to its parked position to 
await a new start signal. 

Basic setting of the overload monitor 

First study 2.8, 2.9 and 5.2 G. 

Check that the overload monitor is zeroed. ("Threshold", T1 and T2 in the minimum 
position.) Otherwise set down these values. 
Set up the setting screw "Threshold" to the maximum value, set up T1 to 0.5 
seconds. 
Change back to manual operation "FORWARD" and let the SSL work continuously. 
(Be prepared to switch off the current immediately if there is a adverse noise or 
similar noise.) 

. While the SSL is working - slowly turn the setting screw !Threshold" down until the 
overload monitor is triggered. ' 

Turn up the setting "Threshold" 5%. 
Restart the SSL manually and let the SSL work continuously. - 

Has the overload monitor been triggered again? Increase "Threshold" a further 5% 
and restart the SSL again - - 

The overload monitor needs a separate feed voltage for its operation (see the circuit 
diagram enclosed in the base box of the SSL), the control system must switch off the 
feed voltage when the SSL is not in motion. 

If the SSL now works continuously without the overload monitor being triggered then the 
overload monitor is set for operation of the SSL in the unloaded position. In conjunction 
with putting into operation, the same procedure must be carried out under the loading of 
the flow of water etc. 

Commissioning 

Allow the SSL to work continuously in the "FORWARD" manual operating position. (Be 
prepared to switch off the current immediately if there is a adverse noise or similar 
noise. 

Carefully release the flow of water and at the same time allow the SSL to work 
continuously. (The SSL should work continuously when starting up so that in this way 
any sand or material which has collected in the supply lines is worked away.) 

Carry out the basic setting of the overload monitor again, as described above (this time 
under the loading of the flow of water). 

26 Step Screen L 600/1000 

Nudgee STP ST31 Primary Treatment (Step Screen OM Manual)

Q-Pulse Id TMS635 Active 29/01/2014 Page 145 of 190



971028 

cont. 4.9. 

Trimming-in 

mrvzsit4Psenss 

Trimming-in should be done under normal conditions (normal flow). Since operating 
conditions vary at different installations it is important that the functioning of the SSL 
is tested for the actual plant in question. The operating results at the very beginning 
are often misleading. Normally a certain running-in period is required before the 
operating results of the SSL become stable. 

The ability of the SSL to build up an effective mat is dependent on certain conditions 
such as: 

How large a proportion of the effective filter area of the screen is utilized. If as 
large an area of the screen as possible is utilized, a calmer through flow/higher 
capacity is obtained. This provides better separation/mat since the screen can 
wait longer in its home position before it gets a start signal. Therefore, for 
installations with several SSLs, all the SSLs should be in operation 
simultaneously, even at low flow. 

The difference in level (head loss) across the SSL. This must not be too great, 
otherwise there would be a risk of the water pressure pressings the screenings 
through the screen. Neither should the difference in level be too small otherwise 
the SSL would then receive a start signal too often. This could result in a mat not 
being able to be formed. (Too small a difference in level can also mean that the 
water pressure against the SSL will be too low and as a result the mat will not be 
retained on the screen surface.) The recommended difference in level = 200-300 
mm. (Should never exceed 400 mm.) 

- The water level behind the SSL (H2), If the water level (H2) behind the SSL is 
changed substantially during variafions in flow, this can give too large a difference 
in level across the SSL during a normal flow. Therefore, the H2 level should be 
stabilized as much as possible (e.g. by damming the flow). Alternatively, the SSL 
should be controlled via the difference in level (see 2.8). 

The quantity of screenings in the waste water. At high flows the waste water 
contains a smaller proportion of screenings. At the same time the SSL is 
forced to work more often when there is a high flow and therefore the mat is not 
normally maintained on the SSL when there is a high flow. 

Adiustment of the start level 

As large an effective screen area as possible should be utilized, even during a 
normal flow. Therefore the start level should be set as high as possible (but not so 
high that the difference in level across the SSL exceeds 300 mm). 

Adjustment of the start level should be done during the running-in period. The start 
level should be tested at a normal flow in relation to a maximum flow to find out which 
start level gives the best mat on the SSL. 
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This section describes how the SSL should be handled during e.g. service work which 
requires the SSL to be lifted out of the channel. 
Electrical connections may only be made by a qualified electricians and in accordance 
with the applicable electrical regulations. 

Shut off the flow of water and drain the channel. 
Disconnect/release the SSL from all electrical connections. 
Attach lifting devices so that the SSL can be lifted up (see 4.3). 
Unload the SSL carefully so that the weight of the SSL is transferred to the lifting 
devices. 
Free the SSL from its fixings (e.g. supporting legs). 
Lift the SSL up carefully and at the same time check that no parts of the SSL are 
damaged against the edge of the channel. 
Lift the SSL over to a level base. 
Set the SSL down carefully on a level base and let the SSL 
remain suspended in the lifting straps (see the illustration) 
Remove the top cover parts and side protection covers. 
Flush the SSL clean. 
Re-connect the electrical connections so that the 
SSL can be operated. 

Unloading the weight of the movable bar set 

For work which requires this, the movable bar set must be pressed upwards in the 
following way: 

Stop the SSL in its parked position. 

Press/lift up the side members with a screw clamp on each 
side of the SSL. Use the frame members as a counterstay 
(see the illustration). Lift just enough to allow the rod 
to "spring together" partially. 
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5 Service and maintenance 

The instructions for service and maintenance should be followed at regular intervals to 
ensure reliable operation and functioning. The machine warranty does not cover 
damage which occurs as a result of deficient maintenance. 

The servicing instructions should always be followed in order to avoid injury or damage 
to the machine. 

5.1 Service intervals 

Service measures 

Service /inspection interval 

Each 
week 

Every second 
month 

After 1 month 
+ twice a year 

A) Accumulation of 
screenings/compaction X 

B) Cover parts locked X 

C) Accumulation of sand/sediment 
on the bottom of the channel in 
front of/ behind the SSL X 

D) Bar sets, lifting movement and 
parked position 

E) Adverse noise from bearings or 
gears X 

F) Key joints and locking screws at 
eccentric blocks/eccentric pins X 

G) Function of the overload monitor X 

H) Condition of the sealing strip X 

I) Condensation in the terminal box 
or control panel X 

J) Attachment points and controls 
for the transmission wire/rod X 

K) Compaction at the links and 
inside the frame members 

L) Bar sets, distance pieces X 
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All service work should be carried out in a professional way by experienced and 
competent service technicians. Electrical connections may only be done by qualified 
electricians and in accordance with the applicable electrical regulations. 

Always begin by switching off the current at the main switch before any service work is 
begun. However, certain inspections need to be undertaken while the SSL is in 
operation. After these inspections have been carried out, the main switch should be 
turned off. Also ensure that no one else can start the SSL while service work is 
underway. 

If deviations are noted during servicing see "Trouble shooting for further information. 

A) Accumulation of screenings/compaction 

Screenings collect around the moving parts of the SSL during operation 
(mainly behind the SSL, e.g. by the bar clamp and feed-in hopper). This is a 
normal occurrence and therefore regular inspection and cleaning is required to 
avoid damage to the machine caused by compacted screenings. 

Open the hatch of the hopper or alternatively demount the hopper. 

Clean around the hopper's attachment to the SSL. 

Flush clean inside the rear machine protective covers. 

Remount the hopper/hatch. 

Check that screenings have not collected on the start level sensor. 

B) Cover parts locked 

In order to avoid injury all hatches and cover parts must be locked/screwed tight 
and remounted correctly (e.g. after servicing). 
The cover parts and control panel/terminal box must never be left open or 
unlocked when the SSL is in operation. The key to the inspection covers and the 
key to the control panel must not be stored adjacent to the SSL when it is in 
operation. 

Check that the front inspection covers are locked in position and that the side 
inspection covers are screwed tight. (On the SSL 600 and SSL 1000 - check that 
the top cover part is screwed tight.) 
Check that the inspection hatch on the hopper is mounted and screwed in place. 
Check that other cover parts on the SSL are screwed in place and cover the SSL 
completely. Moving parts on the SSL or any equipment to which the SSL is 
connected must not be accessible. 
Check that the cover to the terminal box on the SSL is screwed in position and 
that the hatch on the control panel is locked. 
Ensure that any floor plate housing around the SSL is in position. 
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C) Accumulation of sand/sediment on the bottom of the channel 

An accumulation of sand and stones on the bottom of the channel can cause 
extensive damage to the machine (see also 2.9). Check and clean the bottom of the 
channel both in front of the SSL and behind it at regular intervals. 

Feel along the bottom of the channel with a spade or similar tool both in front of and 
behind the SSL and clear away any accumulation. If large quantities of sand are 
found the channel should be drained and then cleaned. 

If the SSL comes to standstill in sand, drain the channel and clean out the sand which 
has got wedged in the bar assemblies and on the bottom of the channel both behind 
and in front of the SSL. 

The SSL must never be forcibly operated if it has come to a standstill. If in doubt, 
contact Hydropress or your retailer. 

D) Bar set, lifting movement and parked position 

The bar set, lifting movement and parked position should be inspected regularly to 
ensure that the SSL is running efficiently. Bent bars, insufficient lifting movement or a 
faulty parked position on the SSL can for example cause poor upward movement of 
the mat of screenings, an inferior separating effect or abnormal wear due to uneven 
loads. 

inspection covers on the SSL. 
Let the SSL work continuously so that the mat of screenings 
is worked away and the bar sets (screen surface) uncovered. 
(If possible - drain the channel.) 
Stop the SSL in its parked position and flush the 
screen surface clean of any deposits. 
Check the bar sets to ensure that no bars 
are bent or have broken off. Damaged or missing 
bars must be replaced (see 7.1). 

Demount any floor plate housing to the channel and open the front 

Check the parked position over the entire width and length of the screen surface. 
After a working cycle has been carried out (one lifting movement) the'SSL should 
stop in a position where the bars in the movable bar sets lie parallel with the bars in 
the fixed bar sets - "even stair". 
(A displacement (A) of 3-5 mm can be accepted.) If the parked position is faulty, the 
parked position trigger may need to be bent some what so that the SSL stops in the 
correct position. 

Check the lifting movement. Let the SSL work continuously and place a square 
object (a piece of board or similar) on the lowest step of the SSL. Let the object 
work its way up along the whole screen, stair and check that the SSL makes a 
sufficient lifting movement over the whole width/length of the screen surface. If the 
lifting movement is insufficient at the bottom part of the screen surface (down 
against the bottom of the SSL) and relatively even at the top part of the screen's 
surface, this may be due to wear in the linkage bearings. Contact Hydropress or 
your retailer. 

to be cont. 
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Sand wedged at the bottom step can also affect the lifting movement. Check/ 
clean the bottom step. 

A faulty lifting movement or parked position must not be compensated for by the 
transmission wire/rod being stretched. This could result in damage to the SSL. 

E) Adverse noise from bearings or worm gear, oil level in the worm gear/oil 
leakage 

All bearings on the SSL are permanently lubricated on delivery and therefore do 
not require any additional lubrication. (However, on SSL models with a lubrication 
nipple on the top wire mounting lubrication should be done every second month.) 
Certain worm gears are also permanently lubricated and maintenance-free. (See 
9.2) However, all bearings and gears should be inspected regularly to ensure 
reliable operation. 

Open the front inspection covers and unscrew/demount the side inspection 
covers on the SSL. Also unscrew/demount the cover plate over the drive 
assembly. (On SSL 600 and SSL 1000 - demount the top cover part.) 
Let the SSL work continuously. 
Listen for any adverse noise from the bearings at the top wire/rod mounting, 
and from the side member bearings. Check on both sides of the SSL. 
Listen for any adverse noise from the drive axle bearings. 
Listen for any adverse noise from the worm gears. Note. The gears normally 
emit varying sounds as a result of load changes during the lifting movement. 
Check the oil level in the gearbox. Also check that the oil is not cloudy, water 
may have seeped into the gear box and the oil must then be changed as soon - 

as possible. (For volume/oil information, see 9.2.) 
The permanently lubricated gears do not have a level glass or filling location 
(see 9.2). As a result the oil does not need to be either checked or changed on 
these gears. Gears equipped with a level glass and a filling location are to be 
filled with synthetic oil when the SSL is delivered. With these gears the oil should 
be changed after 4 years of operation. 
Check/feel for oil leakage around the gearbox. 

Does the gearbox feel hot? When the SSL is operated continuously and particularly 
during the running-in period a "substantial" heat development may occur (up to 
70°C). This is not dangerous for the gears and normally decreases somewhat 
after a period of operation. 

F) Key joints 

Axle connections with key joints (gears/drive shaft, drive shaft/eccentric blocks, 
eccentric blocks/eccentric pins) should be regularly checked to ensure reliable 
operation. 

Open the front inspection covers and unscrew/demount the side inspection 
covers on the SSL. Also unscrew/demount the cover plates over the drive 
assembly. 
(On the SSL 600 and SSL 1000 - demount the top cover part.) 
Let the SSL work continuously. 
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Check that there is no play in the key joint between the worm clears and the drive 
shaft. Also check that the drive shaft has not been moved sideways. 
Check that there is no play in the key joint between the drive shaft and eccentric 
block and that the eccentric block has not been moved from its original position 
(check both sides of the SSL). 
Check that there is no play in the key joint between the eccentric block and the 
eccentric in and that the eccentric pin has not been moved from its original 
position. 

Function of the overload monitor 

The function of the overload monitor is to protect the SSL against overloading by 
e.g. sand (see also 2.9 and 2.10). The loading that the SSL is exposed to during 
operation varies substantially between different installations and applications. The 
loading can also reduce during periods and normally after a certain running-in time. 
Therefore, the functioning of the overload monitor must be regularly adjusted and 
checked. 

The setting of the overload monitor may only be done under normal conditions/ 
normal loading. Faulty setting of the overload monitor can cause extensive damage 
to the machine. The warranty is not valid for damage caused by an incorrectly 
adjusted overload monitor. Therefore, always contact Hydropress or your retailer if 
there is any doubt. 

The overload monitor should be set so that the SSL works safely during normal 
operation. If there is an overload the overload monitor should be triggered to protect 
the SSL against damage. 

The overload monitor must never be by-passed and operation of the SSL after an 
overload alarm must only be restored manually after a thorough inspection of the 
screen. 

Time delay (T1, T2) may be set for a delay of up to 1 second. (However, T1 and T2 
should stand in the minimum position if possible.) 

1. Alarm level/limit value (Threshold) 
The scale of the setting knob 5-100% is equal 
to 0.5-10.0 amperes measurement area for 
the power consumption of the motor. 

2. Hysteresis 
Has no function on the SSL. 

3. Time delay (T1) 
Prevents the alarm going off during 
connection. The scale on the setting knob 
is equal to a delay of 0.1-10.0 seconds 
before the relay begins to respond to the 
motor's current consumption after a start 
signal to the SSL. 

Overload monitor 
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4. Time delay (T2) 
Prevents a false alarm when there are temporary peaks in the current. 
The scale on the setting knob is equal to a time interval of 0.1-3.0 seconds, 
which the alarm level set must exceed during operation for the relay to 
be triggered. 

5. Relay functions (N or I) 
The setting switch for normal or inverted relay functions. On the SSL, 
the relay should stand in the N position. 

6. (UN) 
Indicates when there is voltage in the relay. (Should only be alight when 
the SSL is in motion.) 

7. LEI 
Indicates when the relay has been triggered after the alarm level set has 
been exceeded. (Flashes only when the relay has been triggered.) 
Open the terminal box on the SSL. 
Study 2.8 and 2.9 
Let the SSL work continuously (note the present setting on the overload 
monitor). Slowly turn down the right-hand setting knob (alarm level) 
while the SSL is working. When the overload monitor is triggered a 
"normal alarm level" has been reached. 
Increase the alarm level by 5%. (E.g. Is the relay triggered at 30%? - 
Increase the alarm level to 35%.) 
Restart the SSL manually and let the SSL work continuously. Is the 
overload monitor triggered? Increase the alarm level by a further 5% 
and restart the SSL. If the SSL now works continuously without the 
overload monitor being triggered, it is set for normal operation of the 
SSL. 
Remount the lid on the terminal box. 

H) Condition of the sealing strip 

The sealing strips (rubber strips) on the frame members may have been 
damaged, e.g. when the SSL is lifted up for servicing. If the strips are 
damaged or compressed, unscreened water can flow past the SSL. 

Demount any floor plate housing to the channel so that the rubber strips 
are visible. Drain the channel if possible. 
Check along both sides of the SSL to ensure that the rubber strips are 
locating on the sealing plates/channel walls and sealing thoroughly. 

I) Condensation in the terminal box or control panel 

Condensation/accumulation of water at the electrical connections to the 
SSL can cause short-circuiting with the resultant risk of injury. 
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Open the terminal box to the SSL. Dry off any moisture. 
Check to ensure that there is no damage to the cable harnesses to the terminal 
box. 
Remount the cover to the terminal box. 
Open the hatch to the control panel. Dry off any moisture. 
Check to see if there is any damage to the cable harnesses to the control panel. 
Close the cover to the control panel. Keep the key in a safe place. Never adjacent 
to the control panel. 

J) The transmission wire/rod and its controls 

The wire/rod risks being damaged if its fixing points and controls are worn out. 
Check at regular intervals. 

Let the SSL work continuously so that the screenings on the screen surface are 
worked away. Flush the screen clean. 
Lift the SSL from the channel and secure the SSL in the suspended position 
(see 4.10.) 
Remove all protective cover parts along both sides of the SSL. 
Test run the SSL in the suspended position and ensure that the SSL works 
freely. 
Check the fixing of the wire/rod at both ends. 
Check for wear on the wire controls. (The rod does not have controls.) 
Replace the protective covers and install the SSL. 

If the wire is damaged it must be replaced (see 7.3). 

K) Compaction at the links, bar clamps and inside the frame members 

During operation of the SSL, screenings accumulate around the moving parts un- 
der water. This occurs normally and therefore regular cleaning/inspection is required. 
Compaction around moving parts can cause damage to the machine. 

Let the SSL work continuously so that the screenings on the screen surface are 
worked away. Flush the screen dean. 
Lift the SSL out of the channel and secure the SSL in the suspended position 
(see 4.10). 
Flush off the SSL and clean away any accumulation around the links, inside the 
protective covers and below the SSL by the bar clamp. Demount any protective 
covers and clean behind them. 
Test run the SSL in the suspended position and ensure that the SSL works 
freely. 
Re-assemble the protective covers and install the SSL. 
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L) Wear to bar sections and distance pieces 

971028 

These are plastic components which are attached to each bar in the fixed bar 
set. They ensure that the slot width/rigidity is maintained over the screen 
surface. Worn out or missing plastic components can cause decreased separation 
or allow the individual bars to be damaged more easily. 

Let the SSL work continuously so that the screenings on the screen surface are 
worked away. Flush the screen clean. 
Lift the SSL out of the channel and secure the SSL in the suspended position 
(see 4.10). Alternatively drain the channel so that the screen surface is fully 
accessible on the front and rear sides of the SSL. 
Check the bottom bar sections (at the bottom of the screen stair). Worn out or 
damaged bar sections must be replaced (see 7.2). 
Check the top bar sections at the discharge point (at the top of the screen stair). 
Check the distance pieces. Damaged or missing distance pieces must be 
replaced (see 7.2). 
Remount the SSL. 

36 Step Screen L 600/1000 

Nudgee STP ST31 Primary Treatment (Step Screen OM Manual)

Q-Pulse Id TMS635 Active 29/01/2014 Page 155 of 190



971028 

6 Trouble shooting 

IfIrnia4PRF-S.S 

All trouble shooting is to be done in a professional way by experienced and competent 
service technicians. 

The SSL will not start 

Does the SSL have the correct voltage? 
Check that the electrical installation is complete and correctly executed. 

Has the overload monitor been triggered? 
Note. Investigate the cause of the triggered overload monitor carefully. 
Was the basic setting done for putting into service in accordance with 4.9? 
See also 2.8, 2.9 and 5.2.G. 

Has the motor protection been triggered? 
Check in the control panel. 

The SSL stops during operation 

- Has the overload monitor been triggered? 
Note. Investigate the cause of the triggered overload monitor carefully. 
Was the basic setting done for putting into service in accordance with 4.9? 
See also 2.8, 2.9 and 5.2.G. 

The overload monitor triggers 

- Was the basic setting done for putting into service in accordance with 4.9? 
See also 2.8, 2.9 and 5.2.G. 

- Has the SSL come to a standstill? 
Check to see whether sand has accumulated at the bottom of the channel. Check to 
see whether stones or similar have wedged between the bars. 
See 5.2.C. 

The SSL does not stop in the correct parked position 

- The parked position sensor may need to be adjusted. See 5.2.D 

The SSL works continuously 

Is there a high flow? 
Continuous operation is normal with high flows. 

Have screenings accumulated on the start level sensor? 
Clean the sensor. See 5.2.A. 
Does the parked position sensor receive a stop impulse from the parked position 
trigger? See 5.2.D. 
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Poor upward transport of the mat of screenings 

- Is the SSL making a full lifting movement? 
Check the lifting movement. See 5.2.D. 

- Have deposits accumulated on the bars? 
See 5.2.D. 

The mat screenings does not form/is sparse 

971028 

- Is the difference in level across the SSL too large? 
See 2.7 and 4.9. 

- Does the SSL receive a start signal too often? 
See 4.9 and 2.7. 

- Is the flow high? 
When there are high supply flows a mat screenings is not normally formed. 
See 2.7 and 4.9. 

- Have deposits accumulated on the bars? 
See 5.2.D. 

Adverse sound or heat development from the drive unit (worm gear) 

- Adverse sound from the gearbox? 
In normal operation there will be noise from the gearbox due to changes in the 
load during the lifting movement. 
See 5.2.E. 

- Is the, gearbox hot? 
It is quite normal for high temperatures to occur, particularly during continuous 
operation or during the running-in period. 
See 5.2.E. 
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7 Repairs 
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All repairs are to be done in a professional way by experienced and competent service 
technicians. Electrical connections may only be done by qualified electricians and in 
accordance with the applicable electrical regulations. Only spare parts recommended 
by Hydropress are to be used. 

Always begin by switching off the current at the main switch before any repair work is 
begun. However certain inspection operations require that the SSL be in operation. After 
these inspections have been carried out the main switch should be switched off directly. 
Ensure that no one can start the SSL while repairs are underway. 

7.1 Bars 

Since damaged bars are generally associated with getting stuck in sand, the SSL 
should always be lifted out of the channel for inspection and to make changing bars 
easier. 

Drain the channel 
Wash the SSL clean. Avoid operating the SSL if there is damage to the bar/bars 
assemblies, or otherwise the damage may be extensive. 
Lift the SSL out of the channel and secure the SSL in the raised position (see 4.10). 
Locate the damaged bar/bars, establish whether it is a "fixed" or "movable" bar and 
which bar clamp it is located in. (Both movable and fixed bars may have been 
damaged.) 

The bar/bars are located in the bar clamp on the rear of the SSL. The fixing for the bar 
in each clamp must be released in order to free the bar. Inside each bar clamp there is 
a. plastic holder with milled out slots. These slots act as guides for each individual bar. 

The bars are bedded in the bar clamp in sections with "clamping plates" and "bar 
supports". If only one or a few bars close to each other have been damaged, only a 
small section of the bar clamps need be released to free the bar. (This does not apply to 
SSL 600 and SSL 1000.) 

Remove any accumulation of screenings around the bar clamps and between the 
bars. 
Free the lock nuts and tightening screws on the bar clamp in which the bar is fixed. 
(Only free tightening screws at the section of the bar clamp in which the damaged 
bar is located.) 
Remove the clamping plate and the bar support. 
Press the damaged bar out of the plastic holder and lift out the bar from the bar 
assembly. (Take care to ensure that only damaged bars are pressed out.) 
Clean/wash the slot in the plastic holder and check that the plastic holder has not 
been deformed. 
Fit the new bar into the bar assembly where the damaged bar was previously. 
Guide the feet of the bar (that part of the bar which is located in the bar clamp) into 
its bar clamp and into its original slot in the plastic holder. Check that the bar lug 
reaches fully into the slot. 
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Re-assemble the bar support and the clamping plate in the bar clamp, tighten the 
tightening screws and lock nuts. 
Check that the screen surface is even where the new bars are located. 
Test run the. SSL carefully. Be prepared to switch of the current immediately if any 
adverse sound arises. 
Remount the SSL. 

7.2 Bar sections, distance pieces 

Bar sections and distance pieces are fixed to each bar in the fixed bar set. In order to 
be able to change these components the bar in question, to which the damaged bar 
section or spacer piece is attached, must be released from the bar set. 

Drain the channel 
Flush the SSL clean. Avoid operating the SSL if there is damage to the bar sections/ 
distance pieces, or otherwise the damage may grow worse. 
Lift the SSL out of the channel and secure the SSL in position (see 4.10). 
Locate the damaged plastic components. 
Free and remove the bare which have damaged plastic components (see 7.1). 

Bar sections (top and bottom) are pressed onto both ends of the fixed bars. In order to 
be able to replace damaged bar sections the damaged bar section must first be cut 
free. 

The SSL in the 1 mm version has welded-on steel bar sections. These cannot be 
replaced separately and consequently the whole bar must be replaced. 

Distance pieces are attached to the fixed bars in pairs (one half on each side of the 
bar). The distance pieces are pressed together in pairs through holes in the fixed bars. 
In order to be able to replace the damaged distance pieces, the damaged distance 
piece must first be separated and freed. 

Used plastic components must not be re-used! 

Cut the damaged bar section free. Take care not to deform the bar. 
Press on the new bar section. 
Break free/replace the damaged distance piece. Press the new distance piece onto 
the bar. Ensure that the piece is firmly attached to the bar -a "click" should be heard 
when the pieces are pressed together. 
Re-assemble the bar (see 7.1). 
Re-assemble the SSL. 

7.3 Rod 

The rods on the SSL 600 and SSL 1000 are springy. If there is any damage both rods 
should be removed and inspected. 

Drain the channel. 
Flush the SSL clean. Avoid operating the SSL if there is damage to the rods or 
otherwise the damage may be extensive. 
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Lift the SSL out of the channel and secure the SSL in position (see 4.10). 
Unscrew/remove the side protection covers and the top cover part so that the 
movable parts along the sides of the SSL are revealed and accessible. 
Slacken the movable bar unit so that the rods are pressed together partially 
(see 4.10). 
Free the rod from its top fixing point (free the top rod connection fro_ m the 
eccentric pin). 
Free the rod from its bottom fixing point (at the bottom rod connection). 
.Install the new rod, first at the bottom connection and then at the top one. (The 
rod needs to be pressed together partially to be mounted.) 
Lower the movable bar assembly and free the clamps carefully. 
Test run the SSL manually. Be prepared to switch off the current immediately if a 
adverse sound arises. 
Let the SSL work continuously and check that the lifting movement the SSL 
performs is sufficient (see 5.2 0). 
Change over to automatic operation so that the SSL stops in the parked position. 
Check the parked position (see 5.2 D). 
Re-assemble all hatches and cover parts. 
Re-assemble the SSL. 

7.4 Bearings at the top rod connection 

Drain the channel. 
Flush the SSL clean. 
Lift the SSL out of the channel and secure the SSL in the uplifted position (see 4.10). 
Unscrew/demount the side protection covers and the top cover part so that the. 
movable parts along the sides of the SSL are revealed and accessible. 
Slacken the movable bar packet so that the rods are pressed together partially 
(see 4.10). 
Free the rod from its top fixing point (free the top rod connection from the 
eccentric pin. 
Free the top rod connection from the rod. (Unscrew the top rod connection from the 
adjustment screw, note the setting of the adjustment screw.) 
Press the damaged bearing out of the actual rod connection. Take care to 
avoid damaging the rod connection. 
Press the new bearing into the rod connection. Punch around the bearing's 
connection in the top rod connection to lock it in position. Check that the 
bearing runs freely. 
Screw the top rod connection and the rod together with the adjustment 
screw in its original position. Lock the adjustment screw. 
Mount the rod at the top connection. (The rod needs to be pressed together partially 
to be mounted.) 
Lower the movable bar assembly and free the clamps carefully. 
Test run the SSL manually, be prepared to switch off the current immediately if a 
adverse sound arises. 
Let the SSL work continuously and check that the lifting movement the SSL 
performs is sufficient (see 5.2 D). 
Re-assemble all hatches and cover parts. 
Re-assemble the SSL. 
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The warranty on the SSL only covers damage to the machine or its parts over and 
above normal wear. The warranty does not apply to wear parts which are normally 
consumed during the warranty period (see the spare parts list below for the respective 
SSL model). 

Only spare parts recommended by Hydropress are to be used. 

8.1 Spare parts, consumables/lists 

The spare parts/wear parts consumables described below is that which is to be 
expected during normal operation for the respective operating period (2 years or 5 
years). When certain components are dependent on width, deviations can occur. For 
applications with "tougher" operating conditions there are special recommendations. 

No spare part may be replaced unless all operations for the respective spare part 
change are described in this manual. 

SSL 600 
2 years 
operating time 

5 years 
operating time 

Effective screen width 165-265 365-565 165-265 365-565 

Bottom bar section 
3 mm 4 No. 12 No. all all 
6 mm 2 6 all all 
Distance piece (3 mm) 10 25 all all 
Distance piece (6 mm) 10 25 all all 
Fixed bar (3 mm) 2 4 5 No. 10 No. 
Fixed bar (6 mm) 2 4 5 10 

. Movable bar 2 4 . 5 10 
Link bearing (set) -- 1+ 1 2+ 2 2+ 2 
Bearing at the top rod 
connection -- 1+ 1 2+ 2 2+ 2 
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SSL 1000 
2 years 
operating time 

5 years 
operating time 

Effective screen width 165-265 365-565 165-265 365-565 

Bottom bar section 
3 mm 4 No. 12 No. all all 
6 mm 2 6 all all 
Distance piece (3 mm) 10 25 all all 
Distance piece (6 mm) 10 25 all all 
Fixed bar (3 mm) 2 4 5 No. 10 No. 
Fixed bar (6 mm) 2 4 5 10 
Movable bar 2 4 5 10 
Link bearing (set) -- 1+ 1 2+ 2 2+ 2 
Bearing at the top rod 
connection -- 1+ 1 2+ 2 2+ 2 
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9 Technical data 
Technical information which is needed for installation and operation of the SSL is 
shown below. 

9.1 Dimensions and weights 

Weight of the SSL 

Model SSL 600 1000 1500 2000 2500 3000 3500 4900 
Width 
165 50 100 510 630 
265 75 130 550 680 
365 100 160 590 735 870 1015 1270 1545 
465 125 190 625 785 930 1095 1365 1665 
565 150 220 670 840 995 1170 1465 1785 
665 700 890 1060 1245 1560 1980 
765 750 940 1125 1325 1660 2030 
865 785 995 1185 1400 1760 2150 
965 825 1045 1250 1475 1855 2270 
1065 865 1100 1315 1550 1955 2390 
1165 900 1150 1380 1630 2050 2515 
1265 950 1200 1440 1705 2150 2635 
1365 985 1250 1505 1785 2245 2760 
1465 1025 1305 1570 1860 2345 2880 
1565 1060 1360 1635 1935 2445 3000 

Centres of gravity (for positioning the permanent lifting devices) 

Centre of gravity A shows the most suitable position for positioning lifting hooks for 
raising the screen about the pivot point. 
Centre of gravity B is used when the lifting device used to lift the SSL completely is to 
be positioned. 

A 

SSL 600 450 450 

SSL 1000 550 600 

A 
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9.2 Motors and gears 

Hypo:t PitEss 

All gears are lubricated with synthetic oil before delivery of the SSL. Gears type A-D (see 
the table below) are permanently lubricated and maintenance-free (they do not have a 
filling location or level glass). 

With gears type E-G, the oil should be regularly checked and a change of oil should be 
made after 4 years. A synthetic lubricant should then be used. 
(Mineral oil-based lubricant must not be mixed with synthetic lubricant.) 

Oil make T e Worm ear Volume 

IP Telium Oil VSF MVF 110 2,6 I 

Shell Tivela Oil SC320 MVF 130 2,8 I 
Kluber Syntheso D220EP MVF 150 3,0 I 

Fina Giran S 320 
BP Engergol SG-XP 220 
Esso Glycolube Range 220 

Motor and gear combinations 

Worm gear Electric motor 

A - MVF 49 1:60 380/230 V 0,25 kW 0,89/1,54 A 1380 rpm 

MVF 63 1:100 0,37 kW 1,27/2,2 A 1380 rpm 

C MVF 72 1:80 0,55 kW 1,5/2,6A 1400 rpm 

D MVF 72 1:80 0,75 kW 2,1/3,6A 1400 rpm 

E MVF 110 1:100 1,5 kW 3,78/5,6 A 1400 rpm 

F MVF 130 1:100 2,2 kW 5,6/9,6A 1425 rpm 

G MVF 150 1:100 3,0 kW 7,5/12,9A 1425 rpm 
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SSL 600 
Slot width Effective width Motor- and 
(mm) (mm) gear comb. 

1, 3 and 6 165 A 
1 265-365 B 
1 465-565 C 
3 and 6 265-565 B 

SSL 1000 
Slot width Effective width Motor- and 
(mm) (mm) gear comb. 

1, 3 and6 165 A 
1 265-365 C 
1 465-565 D 
3 and6 265-365 B 
3 and 6 465-565 C 

971028 
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Appendix C 

Level Probe Manual 

Make: Vega 

Model: VEGASON 51K 

BCC Contract No. BW.20064-01/02 
Operation and Maintenance Manual 
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. . 

. - 

:Level and Pieesuiv 

. . 

1382 AB 1021741.1 

Operating Instructions 
VEGASON 51K 53K 
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4.5 Flow Measurement ... 30 

4.6 Sterechos 31 

4.7 Installation error 33 
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5.3 Connection of the external indicating instrument 
VEGADIS 50 38 
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 PrOduct desCriptibn - 

1.2 Application features 
.' . . 

Applications " 
Level measurement of all liquids 

- Level Measiirement. of. solids . 

(only short measuring distances) such as 
. . 

.coal,-.ore, stones; stone dust, cement, - 

gravel, crushed- stones, sand, sugar, salt, 
cereals, flour, granules, powder, dusts, 
saw dust, wood chips 
Flow measurement on different flumes 
Gauge measurement, distance measure- 
ment, object monitoring and conveyor belt 
monitoring 

Two-wire technology 
Supply and output signal on one two-wire 
line (Loop powered) 
4 ... 20 mA-output signal 

Rugged and precise 
Unaffected by product features such as 
density, conductivity, dielectric constant ... 
Suitable for aggressive substances 
Measuring ranges 0,25 m ... 15 m 

Adjustment choice 
With adjustment software VEGA Visual 
Operating (WO) on PC 
With detachable adjustment module 
MINICOM 
With the HART®- Handheld 
Measured value indication integrated in the 
sensor 
Optional indication separate from the sen- 
sor 

Connection for each process 
G 11/2A, 11/2 NPT 
G 2 A, 2" NPT 
Compression flange DN 100, ANSI 4" 

Approvals 
CENELEC, ATEX, PTB, FM, CSA, ABS, 
LRS, GL, LR, FCC 

1.3 Adjustment 

'Each measuring distance. is- different, there- 
. 

fore each ultrasonic sensor must be given 
some basic information on the application 
and the environment; e.g. ou.need to inform 
the sensor. which.level.means "empty" and . 

which level `full". Apart from this "einpty and 
-full adjustmenr:, a number of Other adjust- 
ments can also be carried out with 
VEGASON ultrasonic sensors. 

The adjustment and parameter adjustment of 
the ultrasonic sensors are carried out with 
- the PC 
- the detachable adjustment module MINI- 

COM 
- the HARM-Handheld 

Adjustment with PC 
The set-up and adjustment of the ultrasonic 
sensors is generally made on the PC with the 
adjustment program VEGA Visual Operating 
(WO) under Windows®. 
The program leads quickly through the ad- 
justment and parameter adjustment via pic- 
tures, graphics and process visualisations. 

Adjustment with the PC on the analogue 4 ... 20 in/ 
signal and supply line or directly on the sensor (fol. 

wire sensor) 

VEGASON 51K ... 53K 
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IJ.rociuct aescription . V Gilman 
. . . . 

For adjustment, just connect.the *HART- 
Handheld in- any position of the. 4 ... 20 mA- 
output signal_ line or insert.the two communi7 
cation lines of the HARThandheld into the-. . 

adjUstMent sockets or the sensor. 

Adjustment with the detachable adjustment module. 
The adjustment module can be plugged into the 
ultrasonic sensor or the external indication instrument 
VEGADIS 50. 

Adjustment with HARP-Handheld 
Series 50 sensors with 4 ... 20 mA output 
signal can also be adjusted with the HARP- 
Handheld. A special DDD (Data-Device- 
Description) is not necessary as the sensors 
can be adjusted with the HART®- standard 
menus of the handheld. 

HARP-handheld 

4 ...20inA 

HART9-handheld on the 4 ... 20 mA-signal line 

VEGASON 51K ... 53K 
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f lir- liar 
. .. .. .. . . . 

- Survey . .... 

. . 

. 

. 

VEGASON 
51K. 

. 
- 

.... . . 

52K. 53K 
Signal output- -. .- .-: . : 

active (4.... 20 MA) - -- . . - 

.-- passive (4 ... 20 mA) - . - - 
- 

. 

--- 

. .. 
- 

Voltage supply" : . .. 

- two-wiretechnology (voltage supply and. . 

signal output via a two-wire line) :.. 

- four -wire techology (voltage suqPiy.seParated. . 

frOm the Signal line) 

: . 

- 

- 

. . 

. 

. 

. 

. . 

. 

. 

. 

. . . .. 

. 

. 
. 

-:' 
. 

. 

Process connection - 
-. 

- G1'/2 A; 1'/2" NPT 
- G 2 A; 2' NPT 
- DN 100 compression flange 

. 

- 
- 

- 

- 

- 
- 

- 

Adjustment 
- FC 
- adjustment module in the sensor 
- adjustment module in external indicating instrument 
- HARr-handheld 

- 

Measuring range in m 
- liquids 
- solids 

0,25 ... 
0,3 ... 

4 
2 

0,4 ... 7 
0,25...3,5 

0,6 ... 
0,75 ... 

15 
7 

Type code 
The second letter of the type designation e.g. 
VEGASON 5[1]... differentiates the instru- 
ments acc. to process connection and meas- 
uring range. 

The letter e.g. VEGASON 51[K] characterises 
the output signal: 
K stands for an analogue 4 ... 20 mA output 
signal (compact instrument). 

VEGASON 51 K E X. X X (example) 

P - 90 ... 250 V AC (only in USA) 
N - 20 ... 36 V DC, 24 V AC (only in USA) 
Z - supply via signal conditioning instrument (only in USA) 

U - only in USA 
X - outside the USA 

Ex approved 

K - Analogue 4 ... 20 mA output signal 
(two-wire or four-wire technology) 

V - Digital output signal (two-wire technology) 

Type 51: Measuring range 0,25 ... 4 m 
Type 52: Measuring range 0,4 ... 7 m 
Type 53: Measuring range 0,6 ... 15'm 

Measuring principle (SON for ultrasonic) 
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 . Types and -versions . 

Measuring. system with VEGASON 51k.... 53K on active DCS 
. . -.-.. ... .. .. 

. . .. . TWO-Nyire fechndlogysUpply on, adti4e.beS. .. . 

Output signal 4 ... -20 mA (Passive); - 

Measured value indication integrated in the sensor. " . . Optional external .indicating instrument (can berriounted up to 25 m away.from the sensor 
in Ex-area). - 
*AdjuStMent with 'PO; HARr-handheld or adjustment rnodUle can be plugged irf the'Sento 

.. .or inthe external indicting instrument). . - . 

VEGADIS 50 
(TI-r 

1- :1 4 
I I -", 

1) 

2) 

I) 

4 20 mA 
passive 2) 

I 

I 

DCS 
VEGA- 
CONNECT 2 

If the resistors of the processing systems 
connected to the 4 ... 20 mA-signal output are less 
than 200 Q, a resistor of 250 Q to 350 Q must be 
connected to the connection line during adjust- 
ment. 
The digital adjustment signal would be extremely 
damped or short-circuited via too small input 
resistors of the connected processing system 
which means that the digital communication with 
the PC could no longer be ensured. 

4 ... 20 mA passive means that the sensor takes, 
depending on the level a current of 4 ... 20 mA. 
The sensor therefore reacts electrically like a 
resistor (consumer) on the DCS. 

HART -handheld 
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ypes .ana. versions VC1,21' 
. . 

Measuring systeth with VEGASON 51K ... 53K vi a separator (Smart-Trans- 
mitter) on passive DCS. . . 

, . e . . , 

Two-wire.technoldgy (loop powered), intrinsically ia- supply via the signal line from the sep6 
. rator for operation of the sensor in Ex -Zone 1 

Output signal sensor 4 ... 20 mA passive -* 
. . . 

Output signal separator 4 ....20 mA active 
OptiOnal external indicating instrument withanalogue and digital indicatiOn (can be mountec 
.up to 25 m away from the sensor) . . . 

Adjustment With PC*, HARte-handheld or adjustment 'module -MINICOM (can be plugged in 
the sensor or in the external indicating instrument VEGADIS 50) 

Ex-area 

VEGADIS 50 
(r--r 

Not Ex-area 

Separator (e.g. VEGATRENN 149 Ex see 
'3.2 Approvals') 

1) 

VEGA- 
CONNECT 2 

'1) 

4 ... 20 mA 

(active) 2) 

I 

I 
I I 

I I 
I I 

I 

I 

I 
Ii 

DCS passive) 3) 

If the resistors of the processing systems 
connected to the 4 ... 20 mA-signal output are less 
than 200 Q, a resistor of 250 Q to 350 Q must be 
connected to the connection line during adjust- 
ment. 
The digital adjustment signal would be extremely 
damped or short-circuited via too small input 
resistors of the connected processing system 
which means that the digital communication with 
the PC could no longer be ensured. 

2) 

3) 

HART.-handheld 

4 ... 20 mA active means that the separator 
delivers level dependent a current of 4 ... 20 m 

The separator therefore reacts electrically agai 
the DCS like a current source. 

4 ... 20 mA passive means that the sensor tak 
a current of 4 ... 20 mA, depending on the leve 
The sensor therefore reacts electrically like a 

resistor (consumer) 0m/he DCS. 
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 Types and versions 

. . 

Measuring system with VEGASON 51K ... 53K.In fOur-whe technology. 

V MO,' 

. Four-wire teChnology,.stipply and otitput,signal-:Via .two separate two -wire lines . . 

Output signal -4 20 ..mA . 
. Optional external indicating inStrUmeriwith.andfogile and digital indidation.(can bemounte 

up to 25 m away from the sensor) 
AdlustMent with -PC, HART- handheld or adjustment module IMINICOM (can be plugged in 

. : the sensor- or in the externaf-indiCatinginstrument VEGADIS .50) . 

Max. resistance On the signal.output (load) '500 Ci . 

VEGADIS 50 

- - - 
C A 

- z 

1) 

2) 

VEGA- 
CONNECT 2 

1) 

0200Q 

If the resistors of the processing systems 
connected to the 4 ... 20 mA-signal output are less 
than 200 Q, a resistor of 250 Q to 350 Q must be 
connected to the connection line during adjust- 
ment. 
The digital adjustment signal would be extremely 
damped or short-circuited via too small input 
resistors of the connected processing system 
which means that the digital communication with 
the PC could no longer be ensured. 

4 ... 20 mA active means that the sensor delivers 
a current of 4 ... 20 mA (source) depending on the 
level. The sensor, therefore, reacts electrically 
against a processing system (e.g. indication) like a 

current source. 

111111 
111 

4 ... 20 mA 
(active) 2) 

HAR -handheld 
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I 

.Technical data 

3 Technical data 

3.1 Data . 

Power, supply. 

. . . ." 

.Supply.yoltage 
- two-wire sensor 
- four-wire sensor 

Current consumption 
- two-wire sensor 
- four-wire sensor 
Power consumption 
- two-wire sensor 
- four-wire sensor 
Load 
- two-wire sensor 
- four-wire sensor_ 

V 

36 - 
29 - 

16 

14 

. 
. . . . 

24V DC (16 .:.; 36 V DC) . 
230 V AC (20 .., 250 \VAC), 50/60 Hz 
24 V DC (20 ... 72 V DC) 
fuse 0,2 A TR 

Diagram of the min. supply voltage dependent on the 
sensor current (two-wire sensor) 

Range of the required and permis- 
sible terminal voltage 

0 

Ex-voltage limit 

4 22 mA 

max. 22,5 mA 
max. 140 mA 

max. 80 mW, 0,45 VA 
max. 1,2 W, 2,50 VA 

see diagram 
max. 500 

1000- 

900 - 

603 - 

700 - 
633 

600 

500 

400 -1 

300 

250 

200- 

100 

0 

HARM- 
load 

min. voltage limit 
,/ by using the 
r HARTI-load 

max. voltage 
limit with 
Ex-sensors 

Ohm 
Load diagram of the two-wire sensor 
(loop resistor of processing unit, e.g. DCS and supply line) 

1111111-11111 1111111 

max. voltage limit 
with not-Ex-sensors 

V 
7 II ti re 311 

16 20 25 30 35 
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 Technical data 

Ambient conditiOns 

Max.. yesSel. pressure (gauge pressure). 
- VEGASON 51' and 52. - 3 bar 
- VEGASON 53 .1 bar 
Ambient temperature 

sensor (electronics) . -20°C ... +60°C 
- process (transducer). 40°C .....+80°C (StEx: -20°C .. +75 °C) 
- Storage and 'transport temperature .40°C +80°C 
Protection 
- sensor IP 67 
- transducer, process IP 68 
Protection class 
- two-wire sensor II 

- four-wire sensor 
Overvoltage category III 

Self-heating 
at 40°C ambient temperature 
- to sensor 45°C 
- to transducer, process 55°C 

Ex-technical data 

Classification is intrinsically safe (in conjunction with a safety 
barrier or separator) 

Temperature class (permissible ambient 
temperature on the transducer when used 
in Ex-areas) 
- T6 42°C 
- T5 58°C 
- T4 60°C 
- T3 60°C 
Ex-approved in category or zone 
- ATEX Zone 1 (II 2 G) 
- IEC, CENELEC, PTB Zone 1 (II 2 G) 

Classification mark EEx is IIC T6 

Process connections 
VEGASON 51 
VEGASON 52 
VEGASON 53 

Connection lines 

G 11/2 A, 11/; NPT 
G 2 A, 2" NPT 
DN 100 compression flange ' 

Two-wire sensors 

Four-wire sensor 

Cross-section area of conductor 
Earth connection 
Cable entry, Pg 

supply and voltage via one two-wire line, 
load dependent on the supply voltage 
supply and signal separately, load of the 

4 ... 20 mA-signal line max. 500 Q 

generally 2,5 mm2 

max. 4 mm2 

2 x M20 x.1,5 (cable diameter 5 ... 9 mm) 
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3.2 Approvals 

:..When using -ultrasoniC.Sensoiilri Ex-areas or : 

navigation, the instruments must be suitable 
and approved for the explosion zones and 
application ,areas. The suitability is checked 
by approval authorities and: certified by ap- 
proval doduments. 

.. 
' .. 

VEGASON 50 ultrasonic sensors are ap- 
proved for Ex-zone 1. Please note the at- 
tached approval documents when using a 
sensor in Ex-area. 

Test and approval authorities 

VEGASON ultrasonic sensors are tested and 
approved by the following monitoring, test 
and approval authorities: 

- PTB 
(Physikalisch Technische Bundesanstalt - 
Physical Technical Test Authority) 

- FM 
(Factory Mutual Research) 

- ABS 
(American Bureau of Shipping) 

- LRS 
(Lloyds Register of Shipping) 

- GL 
(German Lloyd) 

- CSA 
(Canadian Standards Association) 

Ex7area zone 1 . 

Series..50 tenors require special' safety- bah 
ers and separatort for operation in -Ex-area 
zone 1. The safety barriett. and separators 
provide intrinsically safe (ia) circuits.: The 
followeSshowsa choice ofinstruments.with 
Which- the series 50 sensors work reliably. 
The signal line resistance must not exceed 
15 Q per wire. 

Separators and signal conditioning in- 
strument: 
- VEGADIS 371 Ex 
- A puissance 3 PROFSI 37-24070A 
- VEGAMET 614 Ex 
- Apparatebau Hundsbach 

AH MS 271 -B41 EEC 010 

Separators: 
- VEGATRENN 149 Ex... 
- Stahl 9303/15/22/11 
- CEAG GHG 124 3111 C1206 

Separators, safety barriers: 
- Stahl 9001/01/280/110/10 
- CEAG GHG 11 1 9140 V0728 
- Type 9130 (VEGA) 
- Stahl 9001/51/280/110/14 
- MTL 787 S+ 
- CEAG CS 3/420-106 
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. 

Technical data 

VEGA$ON.53 

External indicating instrument VEGADIS 50 

VEGA 

(o 0 , 
6.9 5 

82 

suitable for compression 
flange DN 100 

8 

Pg 13,5 

Carrier rail mounting 35 x 7,5 acc. to EN 50 022 or flat 
screwed 

Adjustment module MINICOM 

8 8 El 

67,5 

74 

71 

'/. 
Min.-distance F OP to the medium ci. o 

Note: 
Cable diameter of the connection cable min. 
5 mm and max. 9 mm. 
Otherwise the seal effect of the cable entry 
not ensured. 

Adjustment module for insertion into 
VEGASON series 50 sensors or into the exter- 
nal indicating instrument VEGADIS 50 
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 Mountingiand installation 

4.2 Measurement of liquids 

.Flat.Vestel top 

On flat vessels-the mounting is mainlymadc 
*on a very short DIN:socket piece.. Referenc 
plarie on flange:versions is the instrument- 
flange..The transduber should protrude. out 
the flange pipe. 

Reference plane 

-y_ 

Min. 
distance 

Flange version on very short DIN-socket piece 

Ideal is the mounting directly on the vessel 
top. A round opening on the vessel is suffi 
cient to fasten the VEGASON 53 sensor wi 
a compression flange. 

Reference plane 

Flange version (compression flange) on flat ves: 
top 
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Mounting and installation 

4.4 *Socket extensions. 
-. . : - T . - 

The *ultrasonic* sensor requires a Tin. dis- 
tance tothe product or solid.- Note This min.- 
distance In your planning. . 
In exceptions it is possible to-reach the re- . 

.quired min. distance and hence the desired 
filling height with a socket piece. However, 
the socket piece increases the noise level of . 

the ultrasonic signal and can interfere with the 
measurement. Only provide the socket ex- 
tension when there is no other possibility, and 
carry out the extension as shown in the fol- 
lowing figure. 

Socket extension with liquids 
Chamfer the socket carefully and ensure a 
smooth inner side of the socket. The socket 
should not protrude into the measured prod- 
uct when pollution or measured product 
could stick to the socket. 

- 
Socket piece should not be submerged into the 
adhesive product (figure: VEGASON 53) 

Choose as large a socket diameter as possi- 
ble and as small a socket length as possible. 
Ensure that the socket opening is burr free to 
minimise false echoes. 

For measurements in products which do not 
cause any bpild-up: the socket extension,- in 

4form. Of. a 'meas.: pipe :Cap.. be .permanently . 

submerged into the measured product, The 
ultrasonic mesurement is. then only carried 
out in the measi pipe withoUt being ihterferei 
with by vessel installations (see page 
'Pump. shaft").. 

Socket extension with liquids 

Max. socket length dependent on the sock( 
diameter 

0 
in mm 

L 
Type 51 

'n mm 
Type 52 Type 53 

100 
150 
200 
250 

200 
300 

300 
400 
500 

300 
400 
500 
600 

Socket extension with solids 
For solids provide a conical socket extensi 
with an angle of at least 15° ... 20°. 

Socket extension with solids 
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Flood basin . 

The max. height.Of . water to b.e .exPected . 

'..determines .the inetallatiOn height .to'keep:. the 
min. distance of the:transducer even with 
highest high water: The low water edge 
should be covered with a shield iii the trans 
ducer range. . . 

Mounting and installation 

Mounting on the vessel 
If.the sensor is mounted too close to the 
vessel and'adhesiOnOf: the 
filling Material :to the vessel wall.Oaiise false 
echoes. Please position the sensor at a suffi- 
cient distance from the vessel wall. Please 
els.° note chapter '4.1 General installation 
instructions'. 

Correct !!!! Wrong 

Min. distance 
high water 

Low water 

Shield 

Gating out of an echo 

Inflowing material 
Do not mount the instrument in or above the 
filling stream. Ensure that you detect the 
product surface and note the inflowing mate- 
rial. 

Correct Wrong 

Build-up 

Strong product movements 
Heavy turbulences in the vessel, e.g. by 
strong stirrers or strong chemical reactions, 
aggravate the measurement. A surge or 
bypass pipe (figure) of sufficient size always 
allows, provided that the product causes no 
build-up in the pipe, a reliable measurement 
even with strong turbulences in the vessel. 

Inflowing material 

Strong product movements 

32 VEGASON 51K ... 53K 

Nudgee STP ST31 Primary Treatment (Step Screen OM Manual)

Q-Pulse Id TMS635 Active 29/01/2014 Page 187 of 190



v clan, 
. 

mounting ana tnstatiation 

Senscirtoo-clote to the vessel wall 

if the sensOr:isrnot.inted to closd.to-the yes- 
Sel.wall (dithention A-in diagram) strong false 
echoes can be.caUSed.. Build-up, rivets; 
screws and .weld joints .superimpose their . . 

echoes on the-ptoduct echo or useful echo. 
Please ensure the sufficient distance of the. 
sensor to the: vessel wall depending on the 
maximum measuring distance (dimenSion B 
in diagram). In case of good reflection condi- 
tions (liquids, no vessel installation) we rec- 
ommend the provision of the sensor distance 
according to diagram curve 1. At a max. 
meas. distance of, for example 10 m the 
distance of the transducer, according to 
curve 1, should be approx. 1 m. In case of 
solids with bad reflection conditions provide 

stance to the vessel wall according to 
diagram curve 2. With very bad meas. con- 
ditions it could be necessary to increase the 
distance to the vessel wall or to gate out the 
false echoes additionally by a false echo 
storage and thereby adapt the sensor more 
precisely to the environment. 

yr, 

B 

Distance of the 
transducer to the 
vessel wall 

A 

1m 2m Sm 4m 5m I11 I 11111 

bm- 

10m- 

16m- 

Max. meas. 
distance 

Curve 1 (liquids) 

Curve 2 (solids) 

.... . 

Parabolic effects on dished boiler. head 
or basket arch vessels 

. . . . 

kound or parabblia tank tops-act like qiPard- 
bolic mirror for the signalS. If the sensor is' *. 

placed to the focus of such a parabolic tank 
top the sensor receives amplified false ech: 
oes. The optimum, mounting is generally in the.. 
range of half the vessel radius from the cen- 
tre. 

Mounting on a vessel with parabolic tank top 
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WEOk:. . connection. 

5 Electrical connection 

5.1 Canneation.and connection 
cable . 

Safety. information 

Ensure. that the instrument is unpressurised 
before you start work. Always switch off the 
power supply before you carry out clamping 
work on the ultrasonic sensors. Protect your- 
self and the instruments, especially when 
using sensors which do not operarate with 
low voltage. 

) pod staff 
Idstruments which are not operated with 
protective low voltage or DC voltage must 
only be connected by skilled staff. 

Connection 

A standard two or four-wire cable (sensors 
with separate supply) with max. 2,5 mm2 can 
be used as connection. Very often the 'elec- 
tromagnetic pollution" by electronic actuators, 
energy lines and transmitting stations is so 
considerable that the two-wire line or four- 
wire line should be screened. 

We recommend the use of screening. This 
.eening prevents future interferences. Only 

earth the cable screens on both ends (on the 
sensor and on the processing system) when 
you have determined, by measurement, that 
no or only lowest earth compensating cur- 
rents flow via the screens. Use a very low 
impedance earth connection (foundation, 
plate or mains earth). 

Ex-prOtectiOn 

If an instrument is used in hazardous areas, 
the necessary regulations, conformity and : 

type approvals for -systems. in .Ex-areas: must 
be. noted (e.g DIN 0165). 

Intrinsically safe circuits with more than one 
active instrument (instrument delivering 
electrical energy) must not be connected. 
Please note the special installation conditions 
(DIN 0165). 

Connection cable 

Note that the connection cables are specifite 
for the expected operating temperatures in 
your systems. The cable must have an outer 
diameter of 5 ... 9 mm to ensure the seal effect 
of the cable entry. Cables for intrinsically safe 
circuits must be marked blue and must not be 
used for other circuits. 

Earth conductor terminal 

On VEGASON 51/52 sensors the earth con- 
ductor terminal is galvanically isolated. The 
sensors are shockproof. On the VEGASON 
53 sensor the earth conductor terminal is 
galvanically connected to the metal trans- 
ducer diaphragm. 
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VESA Elebtrical connection 

5.3 Connection of the external indicating instrument VEGADIS 50 
- - 

.. ::he the 4-sotews of the- housing cOver.On :. - 

VEGADIS 50, - - --- : : - - - 

You can facilitate the connection procedure VEGADIS 50 
by fastening the housing cover dyrihg Con- 
nection with two screws on the right of the NionvA. housing (fig.ure). - . modul 

OUTPUT 
(to sensor) 

Voltage 
supply 

0000 0000 

4 ... 20 mA 
active 

III I 

DISPLAY 
(in the cover of 
the Indicating 
Instrument) 

rr 

1 2 

W6644111;1 
C 3 4 6 6 7 

111111 
Comma- 
nicalion 

4..20 mA Display 

'Four-wire sensor 
(separate supply) 

VEGA 

113.85 

4 ... 20 mA 
passive 

Screws 

to VEGADIS 50 

161 

81 
1 1.2 C 3 4 5 6 .7 11 

O I iiialarI131 
1 2 C 5 6 7 6 

1111 I I 

4..20 rnA 

Comma- 
nkatiza 

Display 

Two-wire sensor 
(loop powered) 
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