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1. EXISTING GRIT AND GREASE CHAMBER 

MECHANISM 

This section provides a background on the existing grit and grease chamber mechanism at the Monserud 

RA900 WWTP and its dimensional details. 

 
 

1.1 Dimensional details of Grit and Grease chamber 

 
The below description provides the dimensional and level details for the existing grit and grease chamber 

for Monserud RA900 WWTP. 

 

 

Weir on D/S for treated water Fixed Scum Box Rotating Scum Pipe 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  
 

  Scum Pit                                       Scum pipe connecting trough and scum pit 
 

Fig 1: Plan drawing for existing grit and grease chamber with grit and grease removal mechanism 
 

The existing process consists of two grit and grease chambers. The grit chamber is 7.65 m long and 3m wide 

and grease chamber is 7.55 m long and 2 m wide. The grit chamber has bottom scrapers to remove the 

settled grit and carry it to grit collection pockets on the upstream side of the chamber. The grit collection  

pocket is 0.85m long and 3 m wide. There is a weir arrangement on the downstream side of grit chamber to 

collect the treated water. All the dimensions are measured based on the available drawings in pdf and  3D 

laser scans. A tolerance limit of ± 50 mm can be considered overall. 
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Fig 2: Section for existing grit and grease chamber with removal mechansim 
 

The hydraulic profile (Utvidelse RA-Monserud hydraulisk profil 1993) gives following water level data: 

Minimum water level = 72.05 m 

Water level at Qdim= 72.10 m 

Water level at 6*Qdim = 72.22 m 

Water level at 8*Qdim = 72.27 m 

(Refer to hydraulic profile image attached here) 

 

Each grit and grease chamber is designed to handle maximum hydraulic flow of 8*Qdim.  

Based on this data, we have a water level tolerance of 220 mm (Minimum WL – Maximum WL) in grit and 

grease chamber. 

 

 
In the grease chamber, there is a rotating scum pipe mechanism along the length, which collects the scum 

and transported to the scum pit via a pipe arrangement as shown in the Fig.1. The grease removal 

mechanism is not removing the Fat, Oil and Grease (FOG) efficiently for the varying wastewater incoming 

flows and levels. Therefore, it is recommended that the related equipment (rotating scum 

pipe/trough/central collection box) and steel supports shall be decommissioned and replaced by a new 

mechanism. 

 
Ramboll will carry out the concept design for a new FOG removal mechanism and determine the feasibility 

of different possible grease removal mechanism installations in the existing civil structure. The feasibility 

study will include a financial assessment. 

Max. water level = 72.27m 

Min. water level = 72.05m 
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2. FEASIBILITY STUDY OF FOG REMOVAL MECHANISM 

This section provides the feasibility for different possible removal mechanisms for FOG as part of an upgrade. 

The feasibility study includes the following options: 

a. Chain and Flight Scraper 

b. Rotating Scum Pipe 

c. Travelling Bridge Scum Scraper 

d. Electric Surface Scum Scraper 

 
2.1 Chain and Flight scraper: 

 
In this upgrade option, two-shaft chain and flight scraper mechanisms shall be installed for the removal of 

FOG in the grease chamber. 
 

Fig 3: Typical Sectional view for two shaft mechanism 

 

 
This mechanism consists of the following components: scraper flight arrangement, collector chain, shaft 

assembly, drive assembly, carry/return rails, tensioning shaft assembly, collector chain tensioning device 

and parallel run control system. All wetted parts are recommended to be produced in Stainless Steel (SS 

316) and the scrapers are recommended to be produced in SS 316 or plastic. Plastic scrapers are light 

weight, economical, and most often utilized nowadays. As a result, the plastic scrapers are chosen as the 

recommended solution and will be reflected in the CAPEX scoring. 

 
Regarding the upgrade, the existing FOG removal arrangement shall be decommissioned. A new trough is 

to be installed on the upstream end of the grease chamber as highlighted in Fig.4. The new chain and flight 

scraper mechanism will move forward with the help of a drive and shaft assembly, pushing the FOG to the 

new trough, and discharge the FOG to the scum pit through the existing pipe. The upgraded grease chamber 

section is shown in Fig.5. The invert level of the new scum trough should match the invert level of the 

existing scum pipe. 

 

According to vendor, the chain and flight scraper is designed taking 220mm water level variation into 
consideration. The water level variation is clearly shown in the layout (refer to Annexure 1) we have received 
from the vendor. In chain and flight scraper mechanism, the rubber lips along with scrapers will facilitate 
the water level tolerance of 220 mm. 

Downstream side Upstream side 



Concept Design of FOG Removal Mechanism 

Page 6 of 18 

 

 

 
 
 
 

 
 
 
 
 
 
 

 
New scum 

trough 

 
 
 
 

 
 
 
 
 
 

 

Fig 4: Plan view of upgraded grit and grease chamber 
 
 
 
 
 

Fig 5: Section view of upgraded grit and grease chamber 
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2.2 Rotating scum pipe 

 
A rotating scum pipe is the most common removal mechanism for FOG in older wastewater treatment plants 

in the Nordic countries. Scum pipes represent one of the simplest and most economical ways to remove FOG 

and other floating materials from the water surface. 

 
 

Fig 6: Typical rotating scum pipe arrangement 

 
As shown in Fig.6, these slotted pipes are automatically angled or rotated precisely to receive the scum, 

which is decanted by the surface scraper. Its movement can be controlled by a water level gauge in the tank 

by various methods of manual control such as a lever, hand-wheel, or by electronic control such as an 

electric actuator. They are generally designed for rectangular tanks. It requires low maintenance and less 

periodic cleaning than other solutions. 

 
The collected scum is taken out of the tank through the pipe connected to the scum pipe as shown in Fig.7. 

It is possible to have multiple scum pipes in a tank connected to each other in a row, if required. 

 

Fig 7: Rotating pipe scum removal mechanism 

 
 

There can be two different scum pipe configurations possible in the existing grease chamber. 
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CONFIGURATION 1: 
 

The first configuration is installing a rotating scum pipe along the width as shown in Fig.8 at regular intervals. 

The FOG shall be transferred through a pipe connected to the bottom of the rotating scum pipe to carry it to 

the scum pit as shown in Fig. 8. This mechanism won’t cover the entire surface area of the grease chamber 

and the removal efficiency of the FOG is low for this option. 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
Fig 8: Rotating scum pipe installation configuration-1 in upgrade 

 

 

CONFIGURATION 2: 
 

The second possible configuration is a slotted rotating scum pipe which can be installed along the full length 

of the grease chamber as shown in Fig.9. This mechanism also has the same disadvantage as the first 

configuration in that it does not cover the entire surface area. This results in a less efficient removal of the 

FOG. In both configurations, excessive water will escape along with the removal of FOG. Therefore, both 

options will not be considered for further investigation. 

Rotating scum pipe 

Pipe 
carrying 
FOG 
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Fig 9: Rotating scum pipe installation configuration-2 in upgrade 

 
 

2.3 Traveling bridge for grease removal 

 
Traveling bridges consist of a mobile steel girder in standard section with a walkway surface, a couple of 

lateral trolleys, grit scraper system, and a couple of gear motors fitted in correspondence with the bridge 

center line (one gear motor for the transmission of the bridge translation motion and the other one for the 

surface scraper movement) as shown in Fig.10. The grease removal is achieved by means of a surface 

scraper and the settled grit is removed by a bottom scraper. The bridge is operated by a central gearbox 

connected to trolley drive wheels. Generally, travelling one way, it conveys the settled grit into the grit 

collection hopper through the bottom scraper. Running in the opposite direction it collects scum and floating 

particles by means of a surface scraper. Air injection in the water helps the grease to float at the surface. In 

our process, since we are going to install the mechanism in an existing civil structure with the scum pit on 

the upstream side, the skimming and scraping operation will be carried out in the same direction, i.e., with 

forward movement. As a result, the mechanism needs to be customized for removal of grease and grit. 

The building height is not sufficient to provide a walking bridge with adequate man height. The standard 

travelling bridge mechanism is usually equipped with both grease and grit scraper. Since the existing grit 

removal mechanism functions well, we can customize the travelling bridge only with surface scraper, and 

without a walking bridge. The existing grit and grease chamber is enclosed with the aluminum 

hatches/covers. The scraper is attached to the travelling bridge through the shaft which will travel upstream 

and downstream. Therefore, we must remove the existing aluminum covers and install special type of odor 

covers with shaft passing through a flexible rubber material as shown in Fig.11. 

Rotating scum pipe 
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Fig 10: Typical section view of Grit and Grease Scraper System 
 
 
 

 

 
Fig 11: Odor covers with shaft passing through a flexible rubber material 
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2.4 Electric Surface Scum Scraper 

 

This mechanism removes scum from the surface without the removal of excessive water. This system is easy 
to install, reliable, and has few moving parts. The scraper blade draws off FOG from the entire surface area 
of the tank and carries it to a scum beach. The drive bar moves back and forth. The scraper blade is fixed 
to a sledge (sliding) which is propelled step-by-step by the drive bar. The sledge changes its direction of 
motion at each end of its travel. For the return movement, the scraper blade swings up to avoid the FOG 
scraping in the opposite direction. The surface scum scraper is available in electrically or hydraulically 
powered versions. 

This mechanism works better only with scum beach or rotating scum pipe/trough. For installing this 
mechanism, minimum 400 mm clearance above surface of water is required, which can be difficult for our 
existing civil structure since the available free board is only 300 mm. With this said, this issue can be solved 
by installing the railing and support on top of the tank. The related equipment is only available in stainless 
steel and the installation cost is relatively high. The FOG removal operation is not continuous like the chain 
and flight mechanism as there is only one surface scraper and during the downstream travel there will be 
no surface scraping as shown in Fig.12. 

According to vendor input, the maximum water level tolerance that electric surface scum scraper can handle 
is 110 mm. As provided in section 1. of this report, the hydraulic levels that will be maintained in grit and 
grease chamber ranges from 72.10 m (at Qdim) to 72.27 m (at 8*Qdim). It means, an electric surface scraper 
will function effectively only when the flow fluctuates between 72.10 m (at Qdim) and lesser than 72.22 m 
(at 6*Qdim). Beyond this level, FOG removal efficiency will be reduced.  

 
Steel support Scrapers 

 
 

Fig 12: Electric surface scum scraper 

Scum Beach 
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3. MULTI CRITERIA ANALYSIS 
Multi criteria analysis (MCA) has been developed to evaluate the different options for FOG removal 

mechanisms. The scoring is based on qualitative comparison of the sub criteria given in Table 1. The overall 

assessment criteria and score for each of the option is provided. 

 

 
Table 1: Multi Criteria Analysis for FOG removal mechanisms 

Primary 

Criteria 

 
Sub Criteria 

SCORE 

1 2 3 4 5 

 

Performance 

Removal Efficiency Very Low Low Moderate High Very High 

Maximum Water 

Level of Tolerance 
50 mm 80 mm 110 mm 150 mm 200 mm 

 
 
 
 
 

Economic 

 

CAPEX in Euros 
 

>80,000 
70,000- 

80,000 

 

60,000-

70,000 

 

50,000-60,000 
 

<50,000 

OPEX (Energy 

Consumption) 

in 

Kwh 

 
>1.1 

 
0.75-1.1 

 
0.37-0.75 

 
0.25-0.37 

 
≤0.25 

Complexity – 

Constructability 
Very High High Medium Low Very Low 

Complexity 

– 

Operability 

 

complicated 
 

High 
 

Medium 
 

Low 
 

Very Low 

 
 

Operation 

and 

Maintenance 

 
Ease of operation 

Extremely 

Difficult to 

operate 

 

Difficult 

to 

operate 

 

Moderately 

Easy to 

operate 

 

Easy to 

Operate 

 

Very Easy to 

Operate 

 
Ease of 

maintenance 

Extremely 

Difficult to 

maintain 

 

Difficult 

to 

maintain 

Moderat

ely Easy 

to 

maintain 

 

Easy to 

maintain 

 

Very Easy to 

maintain 

 

 
Based on the above identified criteria, the options proposed for the FOG removal mechanisms were evaluated 

and the corresponding score has been arrived at and summarized in Table 2. 

The CAPEX considered for the analysis is equipment and automation cost only, the supervision and other 

axillary charges are not included. 

 
Table 2: Weighted Scoring for various FOG removal mechanisms using MCA 

 
Primary 
Criteria 

 
Sub-Criteria 

Weigh 

tage 

Chain and Flight 

Mechanism 

     Travelling 

Bridge 

Scraper 

Electric 

Surface Scum 

Scraper 

 

Score 
Weighted 

Score 

 

Scor

e 

Weighted 

Score 

 

Score 
Weighted 

Score 

 
Performance 

1. Removal Efficiency 20% 5 1 4 0.8 3 0.6 

2. Maximum Water Level 

of Tolerance 
10% 5 0.5 4 0.4 3 0.3 

 
Economic 

1.CAPEX 20% 5 1 1 0.2 4 0.8 

2.OPEX (Energy 

Consumption) 
5% 5 0.25 4 0.2 5 0.25 
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 3.Complexity – 

Constructability 
15% 3 0.45 2 0.3 3 0.45 

4.Complexity – 
Operability 

(Including frequency 

of equipment service) 

 
10% 

 
4 

 
0.4 

 
3 

 
0.3 

 
4 

 
0.4 

Operation 

and 

Maintenanc

e 

1.Ease of operation 10% 4 0.4 3 0.3 2 0.2 

2.Ease of maintenance 10% 4 0.4 2 0.2 3 0.3 

Total 100

% 

 4.4  2.7  3.3 

 
 

 

4. CONCLUSION 

A detailed comparison study has been conducted for four different options (Chain and Flight mechanism, 

Rotating Pipe Scum removal mechanism, Travelling Bridge mechanism and Electric Surface Scum Scraper) 

for FOG removal in the existing civil structure. Since rotating scum pipe is least efficient in FOG removal, it 

is not included in Multi Criteria Analysis (MCA). 

 
Considering the efficiency of FOG removal, economic factors, and the operation and maintenance cost, the 

chain and flight mechanism (with plastic scrapers) is the most beneficial solution compared to the travelling 

bridge scraper and electric surface scum scraper. 
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1. Annexure 1-Chain and Flight Scraper Mechanism Documents 
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ANNEXURE 1: CHAIN AND FLIGHT SCRAPER 

MECHANISM DOCUMENT



 
 
 
 
 

Quotation 
Quotation No KL221124 

============================================================= 

=============================================================================================== 
Merdec Oy  
Kairakatu 1 Business ID-code 1104567-7                                             
26100   RAUMA Registered domicile 
FINLAND                                          
Tel. +358-(0)40-564 4422                                                     
info@merdec.fi                    www.merdec.fi    
 1 
  
                                                                                                                 

Customer: Ramboll 
Attn:  Mr. Sreelakshmi C 
Project:  Monserud WWTP Norway 
Our reference:  Chain & Flight type sludge collector 
Date: 24.11.2022 
 
 
Budget Quotation 
 
Dear Sir, 
 
Thank you for your inquiry regarding for above referred project. 
 
On following pages, I have the pleasure of offering you our most suitable equipment.  
 
 
We would like to offer Merdec Chain & Flight type Sludge Collectors as following: 
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Quotation No KL221124 

============================================================= 

=============================================================================================== 
Merdec Oy  
Kairakatu 1 Business ID-code 1104567-7                                             
26100   RAUMA Registered domicile 
FINLAND                                          
Tel. +358-(0)40-564 4422                                                     
info@merdec.fi                    www.merdec.fi    
 2 
  
                                                                                                                 

Option 1 

Item. 1  2 nos. Surface Sludge Collector (2-shaft design)  

Tank Dimension: 7 x 2 (L x W) m 
 
Scope of supply (for one unit): 
Collector Chain AISI 316 (pitch 6 inch), quantity: approx. 20m/systems 
Flights AISI 316, 6nos./system, L= 2000mm, H=200mm  
Carry and return rails: AISI 316 (2 nos. carry rails and 2 nos. return rails) 
Wear Shoes, type Merdec , material UMHWPE 
Collector chain tensioner Merdec (tensioning to be done without draining the tank) 
ME-720 series Collector chain sprockets Z=8: 2 + 2 nos. (Head Sprockets & Idler Sprockets), material 
UMHWPE 
Bearings sleeves for idler sprockets UMHWPE 
Drive shafts and idler tensioning shaft AISI316 
Drive and driven sprockets: AISI316 
Drive Chain AISI 316, Drive chain tensioner AISI316/PE 
Dive motor: VFD - Nord or equivalent, AC 230/400V x 3Ph x 50Hz (to be confirmed), Insulation Class 
F. 
Overload protection: via frequency converter 
Protection cover: AISI316 
Parallel running control unit (flight monitoring), 2 inductive sensors + adaptors 
Hardware AISI316  
 
 
Price EUR 20.500,00 - /unit 
 
Total for 2 nos. as per above description. EUR 41.000,00 - 
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Quotation No KL221124 

============================================================= 

=============================================================================================== 
Merdec Oy  
Kairakatu 1 Business ID-code 1104567-7                                             
26100   RAUMA Registered domicile 
FINLAND                                          
Tel. +358-(0)40-564 4422                                                     
info@merdec.fi                    www.merdec.fi    
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Option 2 

Item. 1  2 nos. Surface Sludge Collector (2-shaft design)  

Tank Dimension: 7 x 2 (L x W) m 
 
Scope of supply (for one unit): 
Collector Chain ME-720S (pitch 6 inch), quantity: approx. 20m/systems 
Flights ME-E200 6nos./system, L= 2000mm, H=200mm  
Carry and return rails: AISI 316 (2 nos. carry rails and 2 nos. return rails) 
Wear Shoes, type Merdec , material UMHWPE 
Collector chain tensioner Merdec (tensioning to be done without draining the tank) 
ME-720 series Collector chain sprockets Z=8: 2 + 2 nos. (Head Sprockets & Idler Sprockets), material 
UMHWPE 
Bearings sleeves for idler sprockets UMHWPE 
Drive shafts and idler tensioning shaft AISI316 
Drive and driven sprockets: AISI316 
Drive Chain AISI 316, Drive chain tensioner AISI316/PE 
Dive motor: VFD - Nord or equivalent, AC 230/400V x 3Ph x 50Hz (to be confirmed), Insulation Class 
F. 
Overload protection: via frequency converter 
Protection cover: AISI316 
Parallel running control unit (flight monitoring), 2 inductive sensors + adaptors 
Hardware AISI316  
 
 
Price EUR 14.400,00 - /unit 
 
Total for 2 nos. as per above description. EUR 28.800,00 - 
 
 
 
 
 
 
Supervision option 
1 supervisor to attend for 3-5 day on site for supervision for one scraper system. 
Local fitter to support in sorting of goods, lifting and handling by buyer. 
Cranes etc. tools, PPE etc. necessary permits etc.by buyer. 
Our price is excl. travel expenses, transit time and accommodation. The buyer will have to arrange 
local transportation to site. Language of supervisor: English 
 
Price: 750 EUR/day 
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Merdec Oy  
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Option 3 
 
Item. 1  1 nos. Local Control Panel (one panel for two surface sludge collector systems) 
 
Rittal cabinet AISI 304 800 x 1000mm 
PLC ABB PM5630 
7” HMI panel 
2 pcs frequency converters for motor control 
4 pcs sensors 
Electrical drawings 
Programming 
 
 
Price EUR 18.000,00 - /unit 
 
 
 
 
 
 
Supervision option 
1 supervisor to attend for 3-5 day on site for supervision for one scraper system. 
Local fitter to support in sorting of goods, lifting and handling by buyer. 
Cranes etc. tools, PPE etc. necessary permits etc.by buyer. 
Our price is excl. travel expenses, transit time and accommodation. The buyer will have to arrange 
local transportation to site. Language of supervisor: English 
 
Price: 750 EUR/day 
 
 
 
NOTE:   
Supervision/start up commissioning: Not included. Optional price is given above.  
Also Note, site survey and field services or any additional items not explicitly stated in this proposal, or our 
typical specifications are not included in our bid pricing. 
 
All our equipment conforms to European EU-directives, CE-directives. 
 
Delivery time: To be agreed 
 
Shipping volume: To be agreed 
 
Packing: included 
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Freight: Not included 
 
Terms of Payment (proposal): 
50% in advance at placing of order. 
 
50% before shipment  
 
All prices are excl. VAT. All goods remain as our property until full payment has been made. 
All non-prepayments will be under irrevocable confirmed Letter of Credit payable at sight at our bank 
in Finland 
Letter of Credit to be confirmed by us prior to issuing. 
 
Price changes: 
Alloy changes exceeding +/-2% will be adjusted at placing of order. 
 
Country of Origin: 
Finland 
 
Terms of Shipment: 
EXW our warehouse in Rauma, in according to Incoterms 2010. 
 
General Terms and Conditions: 
Manufacturing will be done according to good workmanship. General conditions Orgalime S2012 
applies if nothing else is stated in this quotation. These terms and conditions are according to ICC 
(International Chamber of Commerce) recommendations for international machine supplies. 
 
 
 
 
 
 
Documentation: 
Assembly and O&M manuals will be handed in English in 1 electronical copy acc.to our 
standard. Following or related documents are not included in our scope of supply, to 
be agreed separately. 
- Welder’s certificate, Special welding methods (WPS WPQR etc.) 
- Material certificates, Material testing (NDT, PMI etc.) 
- QAP/ITP according to our standard or Completing customers record (IDUS etc.) 
 
Note; All OEM supplied equipment incorporated into the Merdec Oy, design, e.g. 
motor, gear reducer, bearings and other electrical components will be furnished with 
their factory-applied finish. Any additional coatings by purchaser. 
 
Warranty 
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12 months from date of delivery. All damaged goods shall be returned to Merdec Oy if nothing else 
has been agreed to. All freight and customs cost for returned goods is to be paid by the customer. 
Replacement parts will be sent if no external damage has caused failure. Claims will not be accepted 
if the damage is caused by external violence or that our O&M manuals has not been obtained 
correctly. No labour cost for dismounting and replacing damaged goods will be accepted. 
 
This Quotation is valid for one (1) month after issuing date. 
 
 
With Kind Regards, 
 
Joonas Sihvonen 
Merdec Oy 
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ANNEXURE 2: ELECTRIC SURFACE SCUM SCRAPER 
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TECHNICAL SPECIFICATION   
Document ID: 6340 Technical Specification WWTP Norge,   
Revision: 00 

 

 

 
 

NORDIC WATER PRODUCTS AB Alfagatan 5, SE-431 49 Mölndal, 
Sweden. Tel: +46 31 748 54 00 www.nordicwater.com 

 SULZER CONFIDENTIAL 

TECHNICAL SPECIFICATION  
Position 1: BOTTOM SLUDGE SCRAPER Z2013 Grit 
 
Number of scrapers  Two (2) 
Scraper dimension  8,5m x 2m (L x W) 
Material quality  ASTM 316 wet parts 
Supply voltage  3 x 400 V, 50 Hz 
Auxiliary voltage  24 V DC 
 
 
 
Pos. Quantity/scraper Items 
1 1 pc  Planetary gear motor, 1,1kW, epoxy painted, 
   RAL5002, C4, Gear protection for indoor use 
2 1 pc  Upper link arm 
3 1 pc  Angle arm unit 
4 1 pc  Link arm unit  
5 Approx. 26pcs. Scraper profiles 
6 1 pc  Push and pull rod, Ø54x2 
7 2 pcs  Pilot rod, Ø54x2; L=2m 
8 3 rows  Gliding strips (HD 1000 - 6 mm) 
9 1 set  Flat bars  
10 1 set  Flat bar diagonals  
11 2 pcs  Pilot rod, Ø44x2; L=2,5m      
12     1 set  Assembly material 
  
 
OPTIONS not included in the quotation: 
  
Mechanical flag indication 
 
Motion detector (electrical) 
 
 
 
  

 
Ambient temperature 40°. 
 
 
 
 
 
 



TECHNICAL SPECIFICATION   
Document ID: 6340 Technical Specification WWTP Norge,   
Revision: 00 

 

 

 
 

NORDIC WATER PRODUCTS AB Alfagatan 5, SE-431 49 Mölndal, 
Sweden. Tel: +46 31 748 54 00 www.nordicwater.com 

 SULZER CONFIDENTIAL 

TECHNICAL SPECIFICATION 

POSITION 2: Surface scraper Z3906ES2 Grease 

 
 
Number of skimmers  Two (2)  
Skimming area  Approx. 7 x 2,05m (L x W) 
Material quality  ASTM 316 wet part (scraper blade) 
Supply voltage  3 x 400 V, 50 Hz 
Auxiliary voltage  24 V DC 
Operation   By electrical gear motor 0,25kW 
 
The scraper structure is mounted above water surface, with the scraper blade alone in contact with 
the water. The blade is mechanically folded up above water when scraper has reached the end 
position of scraping, for return travel above water. 
The drive unit is located directly on top of the scraper structure. 
 
 
  
 
Scraper construction mainly consists of 
 
Pos. Quantity/scraper Description 
1 1 pc  Start section (6m) incl. electrical drive unit, 
   including protection cover for indoor use. 
2 1 pc  End section (Approx. 1m) 
3 1 pc  Sledge S2 
4 1 pc  Scraper blade S2 
5 1 pcs  Carrying beam (if both scraper ends can be fixed at he       
   wall) 
6 1 set  Assembly material A4 
 
 
Drive unit 
Electric reduction gear motor Fabricate Nord, 0,25kW protection class IP 55, Class F. Epoxy painted 
in RAL5002, C4. 
 
Note 
Maximum water level tolerance allowed 80mm. 
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TECHNICAL SPECIFICATION 
Position 3: Scum beach Z6900 incl. trough, Grease 
 
 
Number of beaches  Two (2) 
Material quality  ASTM316 
Dimension   L = 2,05m.  
 
 

Quantity/beach 
1 pc    Scum beach with trough 
1 set    Assembly/attachment material 316/A4 
 

 

Notes and remarks:  

Maximum water level tolerance allowed is 80mm.  

 
 
ACCORDING TO NORDIC WATER STANDARD 

 



 

 

SULZER CONFIDENTIAL 

 

 

 

TECHNICAL SPECIFICATION 
Document ID: 6340 Zickert ECP tech spec EN 
Revision: 00 
Date: 2022-12-01 

 
 

Electrical Control Panel ECP 

The electrical control panel front features ON–OFF selectors 

and MANUAL–AUTO–REMOTE selectors for each scraper, as 

well as sum alarm lights and ON mode lights which indicate 

that a scraper is running. There is also an emergency stop 

button. 

The panel is equipped with a control smart relay that controls 

the scraper. In the display it is possible to set times and read 

alarm messages. In auto mode, the display shows the 

remaining time until start or, if the scraper is running, the 

remaining run time. 

Potential-free contacts for external connection and indication 

of ON mode and sum alarms are available on terminals. When 

the selector is in REMOTE mode, the scraper is controlled by 

a potential-free signal. 

Electrical and mechanical design, components, cables, 
markings etc. are made in accordance with Zickert stand-
ard issue. 

Manufacturing standards 

2006/95/EC, 2004/108/EC, SS-EN 60204-1 

General specification 

Control smart relay Schneider Electrics Zelio 
Logic 

Enclosure Schneider Electrics, fibre-

reinforced plastic (FRP) 

Motor protection, fuses, 

contactors 

Schneider Electrics 

 

Electricalspecification 

Supply voltage 3 x 400/230 V 

Frequency 50 Hz 

Control voltage 24 V DC 

Protection class IP55  

Transport and handling 

Transported in a cardboard box 

Documentation 

Declaration of conformity 

Operation manual 

Electrical wiring diagram 
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Electrical Control Panel ECP 
  

Options for ECP included in this quote 

Cooling fan 

Surge protection (overvoltage) 

Options for communication module to supervisory 

system included in this quote 

Modbus RTU RS485 
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Control Philosophy Zickert Surface scum scraper Z3906ER, and 

Scum channel Z6300 
 

 
The Surface scum scraper Z3906ER is designed to clean the entire water surface with merely the blade submerged. 

The scraper pushes the sludge in front of the blade to the scum removal zone, where the scum is collected by a 

rotating scum channel Z6300. During the return movement, the scraper blade is angled upwards to ensure that 

sludge does not accompany it. The scraper is operated electrically by a helical gearmotor. 

 

The scraper consists of a longitudinal bridge structure located in the middle of the tank with support beams mounted 

across the tank. A driving rod moves a sledge with a scraper blade back and forth along the bridge. An eccentric 

arm is rotated by the gearmotor and the driving rod moves back and forth via a link arm. The clutch fitted to the 

sledge is designed to gradually move the sledge forward when the blade is down, and to reverse when the blade is 

up. The average blade speed is approx. 1,5m/min. 

 

The Surface scum scraper is combined with a Rotating scum channel Z6300, which is designed to tilt in two 

directions. The Scum channel consists of a U shape trough, typically positioned in one end of the tank. The driving 

gear motor, assembled on the tank wall, rotates an eccentric arm, which will tilt the scum channel.  

 

As the Surface scum scraper pushes the sludge to the Scum channel Z6300, the latter is tilted down towards the 

scraper blade in order to receive the scum from the scraper, whereupon it tilts in the other direction to collect any 

scum formed on the other side. When the scum is collected, the channel is tilted upwards to its home position again. 

The scum pipe is operated by a gear motor. 

 

Assembled on the Surface scum scraper are two inductive sensors: one home position sensor and one scum 

channel synchronization sensor.  

Three inductive sensors are assembled on the Scum channel to register home and tilted positions in both directions. 

Scum channel in home position is positioned straight up, non-tilted. The two tilted position sensors are positioned 

with the channel in the fully tilted positions in both directions, respectively. 

 

 

 
 

The scraper dwells in home position during the pause time Pn1. When pause time Pn1 time has expired, the scraper 

starts to operate until it passes the home position sensor and by the home position delay time Pn2 the scraper 

thereafter can stop at desired home position. The home position is preferably set so that the scraper blade is 

positioned in the beginning of its travel or immediately after its scraping travel, with the blade in upfolded position 

above the water. Home position with submerged blade shall be avoided as scum may accumulate to the blade. 

The Scum channel synchronization sensor is located approx. 2m from the scum channel and facilitates 

synchronization of the Surface scraper and Scum channel operation. As the scraper blade approaches the Scum 

channel, it passes the sensor which triggers two timers, Stop scraper blade delay time Pn3, and Scum channel start 

delay time, Pn4.  
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Stop scraper blade delay time Pn3 controls the position in which the scraper blade shall stop to keep the transported 

scum at the Scum channel, to utilize efficient scum collection from the tank. Pn3 shall be set to the time that elapses 

from when the scraper blade passes the sensor until it shall stop in the idle position just in front of the Scum pipe. 

Tilt Scum channel delay time Pn4 regulates the delay time until the scum channel shall start to tilt. Preferably, Pn4 

is set to slightly shorter than Pn3 so that scum channel starts to tilt towards the scraper blade before the blade 

stops. 

 

The channel initially tilts down in the direction towards the scraper blade and when the channel reaches the tilted 

1st position sensor, the channel will stop and pause during the Scum channel stay tilted time 1st position Pn5.   

 

 

 

 

 

 

 

 

 

When Stop scraper blade delay time Pn3 has expired the scraper blade stops in front of the Scum channel.  

 

When Scum channel stay tilted time 1st position Pn5 has expired, the channel starts operating again, to tilt back, 

passing the neutral home position and tilts in the other direction away from the scraper blade to collect any scum 

formed on the other side. When the channel reaches the tilted 2nd position sensor, the channel will stop and pause 

during the Scum channel stay tilted time 2nd position Pn6.  

 

 

 

Thereafter the channel starts again, going back to the home position. Note that changes in tilting directions of the 

channel are mechanically initiated and that the motor rotates in the same direction throughout the scum channel 

operation cycle. 

 

Pn 4  Pn3 

Pn 4  Pn3  Pn5 

Pn 3  Pn5   

Pn 5  Pn6   
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When the channel reaches the home position sensor, the surface scraper starts again, initiating the return travel of 

the scraper blade, and the scum channel stops until next scum channel operation cycle. If there are excessive 

amounts of scum in the tank and scum remaining around the scum channel at this point, another scum channel 

cycle can be programmed. 

 

The scraper and scum channel operation shall be adjusted to manage the scum amounts formed inside the tank. 

Operation can be controlled locally in the control panel in AUTO mode or by superior system in REMOTE mode. 

 

Zickert Z3900ER has the following electrical components mounted to the scraper: 

One electrical motor per scraper incl thermistors 

Two inductive sensors, one home position sensor and one scraper blade idle position sensor 

OPTION, not included in this project, anti-condensation heater on motor 

 

Zickert Z6300 has the following electrical components mounted to the scum channel: 

One electrical motor per scum channel incl thermistors 

Three inductive sensors, one home position sensor and two tilted position sensors 

OPTION, not included in this project, anti-condensation heater on motor 

 

 

Automatic operation (AUTO) 

In Automatic operation, the surface scraper Z3900ER starts when the programmed pause time Pn2 has expired. 

When the scraper has been operating the programmed run time Pn1, it continues to the home position and stays 

there during the pause time. The scum channel Z6300 operation is initiated automatically by the surface scraper 

sequence as described above. 

 

 

Manual operation (HAND) 

When the Surface scraper switch is in MANUAL the scraper operates continuously.  

When the Scum channel switch is in MANUAL the scum pipe operates continuously.  

 

 

Remote operation (REMOTE) 

When the switch is in Remote, the scraper and scum channel is controlled by superior control system. The scraper 

can run on timers and start when pause time has expired or external signal. Scum channel operation and 

synchronization with Surface scraper needs to be programmed in the superior control system. 

  

Pn 6  
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Alarm 

Tripped motor breaker for scraper. Scraper stops and alarms. 

Tripped motor breaker for scum channel. Scum channel stops and alarms  

No motion alarm, surface scraper. If home position sensor has not registered movement within No motion alarm 

delay time Pn7, scraper stops and alarms. 

No motion alarm, scum channel. If home position sensor has not registered movement within No motion alarm delay 

time Pn8, scum channel stops and alarms.  

Home and/or away position sensor failure, scum channel. If more than one position sensor is activated at the same 

time, either of home or away position sensors is malfunctioning. Scum channel stops and alarms 

Emergency stop operated. Scraper stops and alarms. 

OPTION, included in this project, motor overheated (if thermistors are connected) 
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Parameter list  
Basic standard operational parameters.  

Note! This is factory settings and need to be adjusted to meet conditions on site. 

 

Parameter Description Recommended basic setting 

Pn1 Pause time  Project specific*.  

Pn2 Home position delay time  Project specific 

Pn3 Stop scraper blade delay time Pn3 Project specific** 

Pn4 Tilt Scum channel delay time Project specific*** 

Pn5 Scum channel stay tilted time 1st position 2-15 sec**** 

Pn6 Scum channel stay tilted time 2nd position 2-15 sec**** 

Pn7 No motion alarm delay time, surface scraper Project specific***** 

Pn8 No motion alarm delay time, scum channel 60 sec 

 

*Run and pause time needs to be adjusted to meet scum amounts for each specific tank 

**Shall be set to the time that elapses from sensor to scraper blade end position.  

*** Recommended setting to slightly shorter than Pn4 so that scum channel starts to tilt towards scraper blade before the blade 

stops. 

**** Can be sett to receive all scum with a minimum of water uptake. 

***** No motion alarm needs to be set at a longer time than it takes for the scraper to complete one run cycle. 
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Control Philosophy Zickert Surface scum scraper Z3906ES 

and Scum beach trough Z6900 
 

 
The Surface scum scraper Z3900ES is designed to clean the entire water surface with merely the blade submerged. 
The scraper pushes the sludge in front of the blade to a scum beach. During the return movement, the scraper 
blade is angled upwards to ensure that sludge does not accompany it. The scraper is operated electrically by a 
helical gearmotor. 
 
The scraper consists of a longitudinal bridge structure located in the middle of the tank with support beams mounted 
across the tank. A driving rod moves a sledge with a scraper blade back and forth along the bridge. An eccentric 
arm is rotated by the gearmotor and the driving rod moves back and forth via a link arm. The clutch fitted to the 
sledge is designed to gradually move the sledge forward when the blade is down, and to reverse when the blade is 
up. The average blade speed is approx. 1,5m/min. 
 
The Surface scum scraper is combined with Scum beach Z6900 trough.  
 
Assembled on the Surface scum scraper is a home position sensor. The scraper has a run time Pn1, which can be 
set in minutes or travel cycles, and a Pause time Pn2. When the run time has expired, the scraper continues until 
it passes the home position sensor and by the home position delay time Pn3 the scraper thereafter can stop at 
desired home position. The home position is preferably set so that the scraper blade is in the beginning of its travel 
or immediately after its scraping travel, with the blade in upfolded position above the water. Home position with 
submerged blade shall be avoided as scum may accumulate to the blade. 

 
The scraper operation shall be adjusted to manage the scum amounts formed inside the tank. Operation can be 

controlled locally in the control panel in AUTO mode or by superior system in REMOTE mode. 

 

Zickert Z3900ES has the following electrical components mounted to the scraper: 

One electrical motor per scraper  

One inductive sensor, home position sensor. 

 
 

 
Automatic operation (AUTO) 

In Automatic operation, the scraper starts when the programmed pause time Pn2 has expired. When the scraper 

has been operating the programmed run time Pn1, it continues to the home position and stays there during the 

pause time. 

 

 

Manual operation (HAND) 

When the switch is in MANUAL the scraper operates continuously.  

 

Remote operation (REMOTE) 

When the switch is in Remote, the scraper is controlled by superior control system. The scraper can run on timers 

and start when pause time has expired or external signal. 
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Alarm 

Tripped motor breaker for scraper. Scraper stops and alarms. 

Emergency stop operated. Scraper stops and alarms. 

No motion alarm. If home position sensor has not registered movement within No motion alarm delay time Pn4, 

scraper stops and alarms. 

 

 

 

 

 

Parameter list  
Basic standard operational parameters.  

Note! This is factory settings and need to be adjusted to meet conditions on site. 

 

Parameter Description Recommended basic setting 

Pn1 Run time  Project specific*.  

Pn2 Pause time  Project specific*.  

Pn3 Home position delay time  Project specific 

Pn4 No motion alarm delay time  Project specific** 

 

*Run and pause time needs to be adjusted to meet scum amounts for each specific tank 

**No motion alarm needs to be set at a longer time than it takes for the scraper to complete on run cycle. 

 

 

 



 

 

Concept Design of FOG Removal Mechanism 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of the Report 
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