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CONFIDENTIAL 

Portals Mill Asset register: Version 5 

 
Overton Mill, Overton, Hampshire, RG25 3JG. 

 

Portals opened Overton Mill, near to Laverstoke, in 1922. Paper making ceased at Laverstoke Mill in 1963, having transferred to the nearby and more 

modern Overton Mill. In 1972, Portals acquired Bathford Mill, near Bath in Somerset, which had been producing paper since 1809. In 1995, Portals were 

themselves acquired by De La Rue, the banknote printers, and the name ceased to be used. In 2018, De La Rue divested itself of its paper making activities, 

https://en.wikipedia.org/wiki/Overton_Mill
https://en.wikipedia.org/w/index.php?title=Bathford_Mill&action=edit&redlink=1
https://en.wikipedia.org/wiki/Bath,_Somerset
https://en.wikipedia.org/wiki/Somerset
https://en.wikipedia.org/wiki/De_La_Rue
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and the name Portals was again used for the newly independent business. There has been significant investment within the mill over the last 15 years any 

holds specialist machinery associated with banknote manufacturing.   

 

 

Pulp stock preparation 

Bivis 

 

  
 

Simply defined, a Bivis machine is a processing machine consisting of two identical co-rotating intermeshing self-wiping screw profiles operating within a 

closed barrel. Clextral developed pulping process jointly with research institutes and leading paper companies, applying proven twin-screw extrusion 
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ǘŜŎƘƴƻƭƻƎȅ ǳǎŜŘ ƛƴ ǘƘŜ ǇƭŀǎǘƛŎǎΣ ŎƘŜƳƛŎŀƭΣ ŦƻƻŘ ŀƴŘ ŦŜŜŘ ƛƴŘǳǎǘǊƛŜǎ ǎƛƴŎŜ ǘƘŜ ƳƛŘ мфрлΩǎ.  Clextral BIVIS machines provide continuous, automated processing 

for:  

¶ Cotton Defibering or Fiber Cutting  

¶ Chemical Impregnation  

¶ Bleaching  

¶ Washing 
 

The BIVIS or TSM (Twin Screw Machine) process is completely different compared to conventional defibering processes. Fibres separation or fibres cutting 

are achieved by compression and shearing forces thanks to reverse threads screw components called reverse sections. Several shearing modules are 

required for an efficient fibres separation.  Using a combination of reverse screw sections with varying geometries, the BIVIS machine efficiently processes 

wood chips, non-wood fibres, textile fibres, recycled fibres, virtually any cellulose raw material, to achieve optimum fibre separation or fibre cutting 

depending on the raw materials.  

The highly efficient BIVIS system uses a fraction of the energy required by traditional processing equipment. Chemical impregnation  Various chemical 

treatments may be performed by TSM machine. Cooking, Chemical  Treatment and Chlorine Free Bleaching Treatment of cellulosic material with chemicals 

and bleaching agents is easily and efficiently accomplished by the BIVIS machine.  

The high consistency of the material, plus the combined actions of temperature and pressure, accelerate the chemical reactions. Liquids or gases may be 

injected into the barrel at specific areas. The highly efficient BIVIS process greatly reduces the volume of chemicals required and dramatically lowers the 

volume of effluent to be treated.  

Fibre Handling 

Bales are fed into two conveyors, where they are broken up and transferred onto weigh conveyors.  The comber is then sent through the cyclones for 

cleaning where heavy objects are disregarded in the rejects bins and lighter dust is also separated in the dust extraction systems.  Metallic objects are 

detected and rejected as this would seriously damage the Bivis screws.  The raw material is then fed through a densifier which aids in controlling the flow 

into the Bivis barrel. Water, caustic, and hydrogen peroxide are added to the raw material as it passes through the barrel between two rotating screws with 

intermittent windows, gaps which activate a shortening of the fibres.  The fibres from the Bivis barrel are then fed into a dwell conveyor (a slow-moving belt 

allowing the chemicals to work the fibres.) it can take up to 30mins for the stock to travel the dwell process.  This is necessary because of the short time the 

fibres spend in the Bivis barrel.  Excess chemicals are squeezed out at the screw press and diluted to around 4% consistency before being sent to the Stock 

Chest.   
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ID Section  Assets Description  Year Supplier Model Photo 
001 BALE OPENER 

No1 
Metallic 
Feeding 
Conveyor 

Designed to receive textile fibres or Cotton in a closed bale 
shape (Approx. 300kgs per bale), for the feeding of bale 
opening type feeders or other machines requiring this type 
of conveyor. 

2008 LAROCHE  Type 7250   

 
 

002 BALE OPENER 
No1 

Hopper 
Feeder 

These machines are designed to open and meter fibrous 
material and consists of; 
-One reserve chamber 
-One bottom conveyor 
-One Spiked conveyor 
-One evener Roll 
-One Doffing Roller 

2008 LAROCHE  3204-00035-
304-STB 

 

 
 

003 BALE OPENER 
No2 

Metallic 
Feeding 
Conveyor 

Designed to receive textile fibres or Cotton in a closed bale shape 
(Approx. 300kgs per bale), for the feeding of bale opening type 
feeders or other machines requiring this type of conveyor. 

 

 

approx. 
1991 

LAROCHE  Type 7250   
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004 BALE OPENER 

No2 
Hopper 
Feeder 

These machines are designed to open and meter fibrous 
material and consists of; 
-One reserve chamber 
-One bottom conveyor 
-One Spiked conveyor 
-One evener Roll 
-One Doffing Roller 

approx. 
1991 

LAROCHE  3204-00035-
304-STB 

 

 
 

005 BIVIS BALE FEED 
SYSTEM 

Blending 
Conveyor 

Enclosed Fibre conveyor with Motor and Gearbox 
Incl. Weigh scales (Avery-Weigh Tronix P970) 

2008 LAROCHE  7150-00061-
001 

 

 
 



 

6 
 

 
CONFIDENTIAL 

006 BIVIS BALE FEED 
SYSTEM 

Dry Fibre pick-
up Fan 

Belt Driven Fan 
Incl. Motor Brook Compton 11kW/400V/1500rpm 

2008 NEU 
Engineering 
Ltd 

Unknown  

 
 

007 BIVIS BALE FEED 
SYSTEM 

Dry Fibre pick-
up Fan Slam 
shut valve 

Pneumatic cylinder operated via solenoid valve. 2008 Firefly GIV350PS-1  

 
 

008 BIVIS BALE FEED 
SYSTEM 

CO2 Fire 
suppressant 
system 
(Standalone) 

Fire Control Panel with associated 2 off C)2 Bottles (50Kg 
ea.) 
Installed by Churches 

2008 Churches Fire Advanced 
ExGo 
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009 Dry fibre step 
cleaner 

Dry Fibre Step 
Cleaner with 
Condenser 

Step Cleaner with Condenser and 3 off Blowers (each Blower 
is fitted with an IR spark detection sensor). The condenser is 
used to separate transport air from fibrous material and 
deliver Fibre into the Step Cleaner for opening and Cleaning 
of the Natural fibres through beater drums/rollers. 

2010 LAROCHE  Condenser - 
FC1400 with 
VT450 
Blowers. 
Step Cleaner 
2000 

 

 
 

010 Fibre transfer Blower 4KW 3000 tr/Mn 50HZ 2010 LAROCHE  VT360  

 
 

011 Reserve tower Reserve 
Chimney 

Used for buffering of fibre prior to the densifier Tower. 
Includes; 
- Supply Fan NEU - incl. motor 7.5kW/1450rpm 
- Condenser 
- Reserve Silo 
- Delivery Rollers 
- Opener Roller 
- CO2 bottles (Top and Bottom of reserve Silo) 
- Level control (Photo electric sensor) 

 

 

 

 

 

 

2010 LAROCHE  7402-00402-
001 
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012 Metal detector Metal 
detector  

Used to remove any conductive material from Fibrous 
material. Includes; 
- High speed 3-way valve 
- Collection bag 
- Control Panel 

2010 Metron  05 Powerline 
Detector 
Texreject 
valve 

 

 
 

013 Slam shut valve Slam shut 
valve 

Firefly slam shut valve 2010 Firefly GIV250PS-2  
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014 Drum filter Drum Filter  Filters course particles fibre and dust from air. Includes 
- Pre filter 
- Drum Filter with rotating and traversing suction nozzles. 
- De-dusting fan 
- Waste Fan 
- CO2 fire suppressant system  

2010 LAROCHE TFB-4 with 
Pre filter 
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015 Dry fibre system Briquette Briquettes fine waste particles. Includes 
- Cyclone 
- DUST ROTARY AIRLOCK 
- Briquette Unit 
- Waste Collection Bin 
 
 
 
 
 
 
 
 
 
  

2011 POR Junior P3 
50mm 
Briquettes 
5.5KW 

 

 

016 Dry fibre system Fibre 
Compactor  

The separator and compactor for fibrous material. 
Conical endless screw with scrapper brushes 
 
 
 
 
 
 
 
 
 
 
  

2011 LAROCHE FKC-3  

 

017 Dry fibre system Cyclone and 
Blower Fan 

For separation and transfer of dry dust and short fibres from 
air. Includes 
- Collection sack 

2011 LAROCHE ZSA  
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018 Dry fibre system Separator Separates recovered fibre and fine dust particles. Includes 
- Blower Fan 

2011 INTEGRADED 
AIR 

Perforated 
plate 3mm 
perforations 

 

 
 

019 Densifier tower Densifier Densifies and feeds raw material into Bivis Barrel. Includes 
- TOWER 
- TOWER OSCILLATOR 
- TOWER ROLLERS 
- DUST EXTRACT FAN 
- SUPPLY FAN 
- CO2 Fire suppressant 
- X-Flow (X-Ray generator) - SFGDCM 

2008 LAROCHE 7650-00005-
004 
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020 Main unit Main Motor 
and Drive 

1.2 MW Motor and variable speed drive + Spare Motor  2008 ABB ACS 800 - 
690V 
HXR560LK6 
 
 
 
 
 
 
 
 
 
 
  

 

 

021 Main unit  Gear Box Includes 
- Couplings 
- Lubrication oil system (Tank, Tank heater, Level sensor, and 
Duty stand-by pumps) 

2011 LUFKIN 3PHS37 
1200-450 
2.663 ratio 
Rated for 1.2 
MW Motor 

 

 
 

022 Main unit Screw Sets 3 off Screw Sets 
 
each screw set Consists of: 
4 off Reversing Sections 
1°) 5RH18 length 100mm 
2°) 5RH18 length 100mm 
3°) 5RH14 length 140mm 
4°) 5RH12 length 140mm 

Various 
Years 

Clextral N/A  
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023 Main unit Barrel Main housing of Screw Set. Able to produce 1.8 t/hr 
throughput (B/dt) 
includes 
- Opening Hydraulic Unit 
- Spare Barrell Unit 
 
Twin Screw Machine with hydraulic lubricating station and 
Hydraulic Slewing Power Pack 
Power Rating 1000 kW 
Speed 1200 rpm 
Screw Shaft Speed 320rpm  

1993 
 
 
 
 
 
 
 
 
 
  

Clextral KRO 200 CB 
No 2010 

 

 

024 Chemical 
systems 

Peroxide 
Dosing Tank 

Stainless Steel  
Includes 
- Level Probes 
Suitable for Hydrogen Peroxide at 17.5% 

Unknown Unknown Unknown  

 
 

025 Chemical 
systems 

Chemical 
Dosing Pump 

Peroxide Pump Motor and Accumulator 
Motor  
0.55 KW 
Speed 1500 TR/MIN 
Pump 
80 l/hr 
20 bar 

Unknown CLEXTRAL DKM super KL 
camp 150/25 
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026 Chemical 
systems 

Water Tank Water tank and Level Transmitter (Rosemount DP Cell) 
Plastic Construction 

Unknown Unknown Unknown  

 
 

027 Chemical 
systems 

Water Dosing 
Pump 

Water Pump Motor and Accumulator 
Motor  
1.5 KW 
Speed 1500 TR/MIN 
Pump 
2500 l/hr 
10 bar 

Unknown CLEXTRAL DKM Super 
MDPV50 
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028 Chemical 
systems 

Caustic Soda 
Tank 

Stainless Steel Caustic Soda Holding Tank 
Includes: 
- Agitator Top Entry - LIGHTNIN LP25 18015/54 
- Caustic concentration measurement (Metso Concentration 
TCU 3313) 
 - Make-up Tank with Valves and flow meter for water and 
Caustic batch fill additions. 

Unknown Unknown Unknown  

 
 

029 Chemical 
systems 

Chemical 
Dosing Pump 

Caustic Soda Pump Motor and Accumulator 
Motor  
0.55 KW 
Speed 1500 TR/MIN 
Pump 
80 l/hr 
20 bar 

Unknown CLEXTRAL DKM super KL 
camp 150/25 
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030 Chemical 
systems 

Water Dosing 
Pump 

Water Pump Motor and Accumulator 
Motor  
5.5 KW 
Speed 1500 TR/MIN 
Pump 
2500 l/hr 
10 bar 

Unknown CLEXTRAL DKM GD60-2 
PP100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

 
 

031 Wet fibre 
system 

Wet Fibre 
Screw Auger 

Screw Auger and Steam extraction fan. 
Consist of 2 off screws and motors. (lower and Upper) 
both motor gearbox 2.2kW/400V/55rpm 

approx. 
1991 

Unknown Unknown  
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032 Wet fibre 
system 

Wet Fibre 
Dwell 
Conveyor 

Chemical Dwell Conveyor. Includes, 
- Conveyor and Housing 
- Evener Roll 
- Doffer Roll 

1991 Dickinson 
Engineering 
UK 

Unknown  

 
 

033 Wet fibre 
system 

High 
Consistency 
supply tank 

Tank and supply system. Includes; 
- Tank Stainless Steel 316 
- Agitator (SCABA 60VVG - SEW Motor/Gearbox -  
7.5kW/400V/2870rpm) 
- Level Transmitter (Rosemount DP Cell) 
- Level Control Valve (Fisher V150 - 100mm) 
- Pump with 7.5kW/1500rpm  Motor Brook Compton 

approx. 
1991 

Unknown Unknown  
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034 Wet fibre 
system 

Screw Press 36 bdmtpd for cotton linters furnish.  
Inlet Consistency 4-5%.  
Outlet Consistency 30% 
Net Weight 850 Kg 
Power Consumption approx. 10kWh/bdmt 
Operating Speed at 36 bdmtpd - 70 rpm 
Inlet Pressure 0-30 kPa 
 
Includes; 
- Local Control Panel 
- Drive Unit for SP23, Incl. motor bracket, V-belt, coupling 
and guard. 
- Drive Motor, 22kW/1500rpm/50Hz/400V, B3 Mounting 
- Filtrate Tank 
- Filtrate Level Control 
- Filtrate Pump 
- Wet Weigh Conveyor 
- Inclined Screen 
- Inclined Screen Pump 

2008 KVAERNER 
Thune Voith 
Paper 

SP23  
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035 Wet fibre 
system 

High 
Consistency 
supply tank 

Tank and supply system. Includes; 
- Tank (1600mm diameter x 1700mm H) 
- Agitator (SCABA 80VVP-c top entry with 15kW/400V SEW 
motor with 900mm Impeller + ABB ACS550 15kW 38A 400V 
VSD) 
- Level Transmitter (Rosemount DP Cell) 
- Level Control Valve (Fisher 100mm) 
- Consistency measurement Transmitter (Valmet MCA) 
- Discharge Pump (Complete with motor and VSD 
37kW/400V/1480rpm) 

2010 Puma 
Engineering & 
Construction 

N/A  

 
 

036 Stock chest & 
distribution 

Tank and 
Supply system 

Includes 
- Tank 100m³ 316SST 
- Agitator (SCABA 100SRKT)  with 90kW VSD and motor 400V 
- Duty stand-by output pumps with 15kW motors 

approx. 
1992 

Unknown Unknown  
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037 Controls GEM 80 PLC. 500 series GEM 80 controller 
3 off Remote IO Racks 
Various Analogue Input and Output cards (4-20mA 24V) 
Various Digital Input (110VAC) and Relay Output Cards 

Various 
Years 

General 
Electric (GE) 

GEM 500  

 
 

038 Controls Motor Control 
Centre 

1000A Incomer with Power Meter 
8 columns back to back 
68 cubicles of GEC DOL starters of various sizes. 

1991 GEC Alsthom N/A  
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039 Controls Motor Control 
Centre 

No Incomer Section. 
Includes 5 off VSD's 400V 
- ABB ACS880 90kW Agitator application 
- ACS550 4 off for delivery roller applications 

1991 Unknown Unknown  

 
 

040 Controls Motor Control 
Centre 

MCC for Step Cleaner and Drum Filter Lines 
6 off VSD's ABB ACS550/580 400V 
110V Control Voltage 

2010 Amber 
Integrated 
Control & 
Automation 

1010-11-
MCC84 
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041 Controls Motor Control 
Centre 

MCC for Step Cleaner and Reserve Tower Line 
9 off VSD's 
ABB ACS 550 400V 

2010 Amber 
Integrated 
Control & 
Automation 

1010-11-
MCC85 

 

 
 

042 Controls Motor Control 
Centre 

4 off ABB ACS50 400V VSD's for Main Barrel Chemical 
Injection Pumps, with 110V Control Voltage. 
Wash Water 
Injection Water 
Peroxide Injection 
Caustic Injection 

2010 Amber 
Integrated 
Control & 
Automation 

1010-11-
MCC86 
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043 Facilities Gantry Crane Fixed Position Gantry Crane with wire rope crab unit and 4 
bar power feed. 
SWL 12.5 Tonne 
Gantry Length 12700mm 
2No Goalpost Support 2700mm span 
Max O/all Height 5000mm 
Lift Height 3985mm 
Low Voltage Pendent suspended from Crab 
400V 3ph Supply required 

2010 Austin & 
McLean 

N73005  
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Dispergers 

The continuous refining process takes cleaned pre-treated cotton from the Bivis process and mechanically transforms properties of the cotton to be able to 

be used in the manufacture of bank note paper. The first stage of this is the Dispergers, where 3 JC01 refiners with specific cones, modify the cotton from 

circa 8mm through to 2mm length and starts the generation of fibrils on the cotton fibres. Consistency is also controlled to ensure a consistent homogenous 

product is being feed through the Papillon refiners 

 

 

 

ID Section  Assets Description  Year Supplier Model Photo 
044 DISPERGER 2 

SUPPLY TANK 
Stainless 
Steel Tank 
and Supply 
Pump 

Includes 
-Tank 
- Agitator  
- Pump  
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Recirculation Valve 

1995-2018 PORTALS 
 
 
 
SULZER 

Tank - Stainless Steel 
316L. 4.5M Height & 
3.0M Diameter (1995)  
 
Agitator -SULZER 
Horizontal Mix 
SALOMIX SLN/SLF 
(2018) 
Pump - SULZER 
NPP22-50. 11KW 
Motor (2018) 
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045 DISPERGER 3 
SUPPLY TANK 

Stainless 
Steel Tank 
and Supply 
Pump 

Includes 
-Tank 
- Agitator 
- Pump 
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Recirculation Valve 

1995-2018 PORTALS 
 
 
 
SULZER 

Tank - Stainless Steel 
316L. 4.0M Height & 
2.5M Diameter (1995)  
Agitator -SULZER 
Horizontal Mix 
SALOMIX SLN/SLF 
(2018) 
Pump - SULZER 
NPP22-50. 11KW 
Motor (2018) 
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046 DISPERGER STOCK 
TANK  

Stainless 
Steel Tank 
and Supply 
Pump 

Includes 
-Tank 
- Agitator 
- Pump 
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Recirculation Valve 

1995-2018 PORTALS 
 
 
 
SULZER 

Tank - Stainless Steel 
316L. 4.0M Height & 
2.2M Diameter (1995)  
 
Agitator -SULZER 
Horizontal Mix 
SALOMIX SLN/SLF 
(2018) 
Pump - SULZER 
NPP22-50. 5.5KW 
Motor (2018) 

 

 
 

047 FLUSHING TANK Stainless 
Steel Tank 
and Supply 
Pump 

Includes-Tank- Agitator- Pump- Level Sensor- 
Isolation Valve 

1995-2018 PORTALSSULZ
ER 

Tank - Stainless Steel 
316L. 4.0M Height & 
2.0M Diameter (1995) 
Agitator -SCABA 
60SRKT 3KW Motor 
1000rpm V-Belt 
drivePump - SULZER 
NPP22-50. 5.5KW 
Motor (2018) 

 

 
 



 

27 
 

 
CONFIDENTIAL 

048 REFINERS JC01 - 
Dispergers 

The JCO1 Refiner drive equipment includes a gear, 
primary and secondary coupling, and a motor. The 
refiner is powered by an electric motor via the 
coupling. 
Capacity - 5-250 TPD 
Power range - 315KW 
Speed range - 1200RPM 
Consistency range - 2-6 % 
Max operating pressure 6 bar 
Weight  (with coupling, without Motor) 1300 kg 
Length (with coupling, without Motor) 1765mm 
Width (with coupling, without Motor) 850mm 
Height (to top flange) 900mm 
 
 3 x JCO1 Refiners. Includes; 
- Plate Drive 
- Inlet Valve 
- Outlet Valve 
- By-pass Valve 
- Seal Water Valve 
- Flush Water Valve 
- Outlet Flush Water Valve 
- Inlet Pressure Transmitter 
- Outlet Pressure Transmitter 
- Inlet Temperature Transmitter 
- Outlet Temperature Transmitter 
 
1 x JCO1 Fitted with TC3K (Attack bar)  fillings 
1 x JCO1 Fitted with SCH fillings 
1 x JCO1 Fitted with LM fillings  

1995-2010 METSO METSO OptiFiner RF-1   
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049 Disperger 3 
MCC123 

355kW 
VSD with 
Incomer 

ABB ACS880-37-650A-3 
355kW 650A 400V 
Ultra Low Harmonic ABB Panel Built VSD 
Intended to drive a JC-01 Disperger Main Motor 

2019 ABB ACS880-37-0650A-
3+B054+G340+H351 
+H353+H358+K475+L
501 +L504+ 
3L506+P902 
+Q950+Q972 
+Q978+R700 

  

 
  

050 Disperger MCC124 315A 
Motor 
Control 
Centre 

MCC with 315A Incomer. Intended to Run Disperger 
Process associated Tank Agitators and Pumps. 
Consists of 9 off VSD's ABB ACS880-01 400V (1 off 
0.55kW, 1 off 5.5kW, 3 off 11kW, 3 off 15kW and 1 
off 22kW) 
1 off DOL Starter 
1 off Hirschman Network Switch for Profinet 
Integration 

2019 drives ACT069-E-200  General arrangement below  
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051 Disperger 1  MCC83 Disperger 

MCC 
MCC with Incomer 
400kW VSD ABB ACS800-104-0510400V (Disperger 
Main Motor) 
Including Plate Motor VSD 

2010 ABB ACS800-104-0510-
3+E205+V991 
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052 Disperger 2 MCC Disperger 
MCC 

MCC with Incomer 
400kW VSD ACS800-104-0510-3 400V (Disperger 
Main Motor) 
Including Plate Motor VSD 

2010 ABB ACS800-104-0510-
3+E205+V991 
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Continuous Refining 

 
The continuous refining process takes cleaned pre-treated cotton from the Disperger process and mechanically transforms properties of the cotton to be 

able to be used in the manufacture of bank note paper. The process can be run from 1t/h ς 2t/h.. The Papillon refiners continue the transformation process 

from 2mm to 1.3mm length and continuous the fibrillation process till achieved goal of 40 SR (a measure of ability of fibre to hold water), depending on 

through put you can run the Papillon refining process at 0.5 ς 2t/h using 1,2,3 or 4 Papillon refiners. 
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ID Section  Assets Description  Year Supplier Model Photos 
053 Refiners Papillion 

Refiners 
Papillion CS-type is a single gap cylindrical refiner. Refined pup 
enters the refiner on one side, is refined between the 
cylindrical plates and is discharged through the outlet on the 
other side. The gap between the refiner plates is adjusted with 
electro-mechanical adjusting device to control the specific 
refining energy consumption. 
Design basis: 
Flow - 400-1100 l/min 
Consistency - 3.0-3.3 % 
Capacity - 1.0 - 2.0 bdt/h 
Specific edge load, range - 2.7-1.6 J/m 
Specific energy consumption (KWh/t); 
At specific edge load 1.8 J/m = 420 KWh/t 
Aty specific edge load 2.5 J/m = 380 KWh/t 
 
4 X Papillion Refiners. Includes 
- Plate Drive 
- Inlet Valve 
- Outlet Valve 
- By-pass Valve 
- Seal Water Valve 
- Flush Water Valves 
- Inlet Pressure Transmitter 
- Outlet Pressure Transmitter 
- Inlet Temperature Transmitter 
- Outlet Temperature Transmitter 

2018 ANDREX Papillion CS450 
each complete 
with 450KW 
Motors 
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054 CONTINUO
US 
REFINING 
REFINER 
SUPPLY 
TANK 

Stainless 
Steel Tank 
and Supply 
Pumps 

Includes 
-Tank 
- Agitator 
- Pumps (A& B) 
- Level Sensor 
- Isolation Valve 
- Consistency Transmitter 

1995-2018 PORTALS 
 
 
SULZER 

Tank - Stainless 
Steel 316L. 4.0M 
Height & 3.0M 
Diameter (1995)  
 
Agitator -SCABA 
60SRKT 22KW 
Motor 1000rpm 
V-Belt drive 
Pump A - SCAN 
PUMP BE 315-
0840 15KW 
(2010) 
Pump B - SULZER 
NPP22-50. 15KW 
Motor (2018) 
 
Consistency ς 
Valmet MCA 
Inline  
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055 CLEANSHEE
T MILL 
SUPPLY 
TANK 

Stainless 
Steel Tank 
and Supply 
Pumps 

Includes 
-Tank 
- Agitator 
- Pumps (A & B) 
- Level Sensor 
- Isolation Valve 

1995 PORTALS 
 
 
SULZER 

Tank - Stainless 
Steel 316L. 4.0M 
Height & 3.0M 
Diameter (1995)  
 
Agitator -SCABA 
60SRKT 7.5KW 
Motor 1000rpm 
V-Belt drive 
Pump A - SCAN 
PUMP BA 150/80-
32 11KW (1995) 
Pump B - SCAN 
PUMP BA 150/80-
32 11KW (1995) 
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056 CLEANSHEE
T STOCK 
CHEST 
HOLDING 
TANK 

Stainless 
Steel Tank 
and Supply 
Pumps 

Includes 
-Tank 
- Agitator 
- Pumps (A & B) 
- Level Sensor 
- Isolation Valve 

1995 PORTALS 
 
 
SULZER 

Tank - Stainless 
Steel 316L. 6.0M 
Height & 5.0M 
Diameter (1995)  
Agitator -SCABA 
60SRKT 18.5KW 
Motor 1000rpm 
V-Belt drive 
Pump A - SCAN 
PUMP BA 150/80-
32 11KW (1995) 
Pump B - SCAN 
PUMP BA 150/80-
32 11KW (1995) 
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057 CONTINUO
US 
REFINING SF 
PULPER 
DUMP TANK 

Stainless 
Steel Tank 
and Supply 
Pumps 

Includes; 
-Tank 
- Agitator 
- Pumps; A= Pulper Dump Pump B= Pulper Dump Tank Pump 
- Level Sensor 
- Isolation Valve 
- Flushing system 
- Tank Level Control Loop 
- Consistency Dilution flow Transmitter 
- Consistency Transmitter 
- Consistency Control Valve 

1995-2018 PORTALS 
 
 
SULZER 

Tank - Stainless 
Steel 316L. 4.5M 
Height & 3.0M 
Diameter (1995)  
 
Agitator -SULZER 
Horizontal Mix 
SALOMIX SLN/SLF 
(2018) 
Pump A - SULZER 
NPP42-150. 30KW 
Motor (2018) 
Pump B- SULZER 
NPP22-50. 7.5KW 
Motor (2018) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

 
 



 

38 
 

 
CONFIDENTIAL 

058 High 
Pressure 
Water 
Pumps  

High 
Pressure 
Water 
Pumps  

Gland Water Pumps Duty/Standby 
ABS Pump NB80/50-20 
incl. 15kW/2950 rpm motors 
Duplex Filter 100-micron mesh 
Pressure Sensor Nominal 5 bar operation. 

1995 ABS NB80/50-20   

 
  

059 Medium 
Pressure 
Ring Main 
Pumps 

Medium 
Pressure 
Ring Main 
Pumps 

Water Pumps Duty/Standby 
ABS Pump NB80/65-16 
incl. 7kW/2950 rpm motors 
Pressure Sensor Nominal 3 bar operation. 

1995 ABS NB80/65-16   
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060 CR HVAC 
System 

HVAC 
System 

Extraction and Ventilation for Papillion Refiner Drives. 
Exhaust Fan BW8 (RHF Fans) 725 R4 Incl. 4kW motor 
Supply Fan BW8 (RHF Fans) 725 T2 Incl. 5 kW Motor 
Control Panel 
Inlet Filter 
Temp and Pressure Sensor 
All Associated Ducting 
Incl. 3 off standalone AC Units (Mitsubishi PUHZ-ZRP100YKA 
3ph 400V) 

2019 Integrated Air 
Services 

   

 
  

061 Papillion 
Refiner 1 
MCC131 

500kW VSD 
with 
Incomer 

ABB ACS880-37-0870A-3 
500kW 400V 870A 
Ultra Low Harmonic VSD 
Intended to drive a Papillion Refiner Main Motor 

2018 ABB ACS880-37-
0870A-
3+B054+G340+H3
51+H353+H358+K
475+L50 
1+L504+3L506+P9
02+Q950+Q972+
Q978+R700 
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062 Papillion 
Refiner 2 
MCC132 

500kW VSD 
with 
Incomer 

ABB ACS880-37-0870A-3 
500kW 400V 870A 
Ultra Low Harmonic VSD 
Intended to drive a Papillion Refiner Main Motor 

2018 ABB ACS880-37-
0870A-
3+B054+G340+H3
51+H353+H358+K
475+L50 
1+L504+3L506+P9
02+Q950+Q972+
Q978+R700 

  

  
063 Papillion 

Refiner 3 
MCC133 

500kW VSD 
with 
Incomer 

ABB ACS880-37-0870A-3 
500kW 400V 870A 
Ultra Low Harmonic VSD 
Intended to drive a Papillion Refiner Main Motor 

2018 ABB ACS880-37-
0870A-
3+B054+G340+H3
51+H353+H358+K
475+L50 
1+L504+3L506+P9
02+Q950+Q972+
Q978+R700 
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064 Papillion 
Refiner 4 
MCC134 

500kW VSD 
with 
Incomer 

ABB ACS880-37-0870A-3 
500kW 400V 870A 
Ultra Low Harmonic ABB Panel Built VSD 
Intended to drive a Papillion Refiner Main Motor 

2018 ABB ACS880-37-
0870A-
3+B054+G340+H3
51+H353+H358+K
475+L50 
1+L504+3L506+P9
02+Q950+Q972+
Q978+R700 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

065 Refiner 
MCC122 

630A Motor 
Control 
Centre 

MCC with 315A Incomer. Intended to Run Refiner Process 
associated Tank Agitators and Pumps as well as the SF Pulper. 
Consists of 11 off VSD's ABB ACS880-01 400V (1 off 90kW, 1 
off 45kW, 1 off 18.5kW, 1 off 15kW, 1 off 7.5kW, 1 off 5.5kw, 1 
off 4kW and 4 off 0.75kW) 
1 off Hirschman Network Switch for Profinet Integration 

2019 drives ACT070-E-200  General arrangement below 
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066 CONTINUO
US 
REFINING 
PAPILLION 
REFINER 
HOIST 
OM237 

Papillion 
Refiner 
Lifting Hoist 

Electric overhead travelling crane support steelwork, 5530mm 
span on crane rails, 3357mm height from floor to underside of 
beam, crane gantry length of 9600mm with cantilever to one 
end of 1188mm, simply supported span of 4651mm, simply 
supported span of 2999mm and cantilever of 765mm. 
 
Safe Working Load of 7 Tonnes 

2019 PELLOBY ID Mark - JHL8350 
Hoist - 
00157U3403001 
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067 Continuous 
Refining 
UPS 

UPS Power wave 3000 TP 
230V Single Phase / 10 kVA / 50min autonomy 

2019 Kohler Power Powerwave3000T
P 

  

 
  

068 Control 
Panels 

ABB 800xA 
Control 
Hardware 

4 off Control Panels containing ABB800xA Hardware. 
Incl. AC800M PM866 Processor 
Various IO Modules and Termination Units 
IO is Digital IO 24V and Analog IO 4-20mA (All HART enabled) 
Approx. 350 IO points 

2019 ABB 800xA AC800   

 
  



 

45 
 

 
CONFIDENTIAL 

Breakers and Claflin Refiners 

 
 

Breakers 

The objective of using a Breaker (rather than some other process like grinding, as many wood pulp mills do) is to create longer, hydrated, fibrillated fibres. 

(Fibrillated fibres are abraded to the extent that many partially-broken-off fibres extend from tƘŜ Ƴŀƛƴ ŦƛōǊŜΣ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ŦƛōǊŜΩǎ ǎǳǊŦŀŎŜ ŀǊŜŀΣ ŀƴŘ 

ǘƘŜǊŜŦƻǊŜ ƛǘΩǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƘȅŘǊƻƎŜƴ ōƻƴŘƛƴƎύΦ DǊƛƴŘƛƴƎ ƻŦ ŦƛōǊŜǎ ƛǎ ƴƻǘ ŘŜǎƛǊŀōƭŜΤ ǘƘŜǊŜŦƻǊŜΣ ǘƘŜ ōŀǊǎ ŀǊŜ ƴƻǘ ǎƘŀǊǇŜƴŜŘΣ ǘo minimize the shear action on the 
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fibre. The principals that govern the actions of the beater on a fibre apply the same in a Refiner; it just happens a lot more slowly. The other main difference 

is the power requirement to do the work. 

The roll is raised and lowered to determine the amount of pressure to be applied to the fibre. The roll automatically lowers by the compression chamber 

which forces the arm up which in turn lowers the roll. To optimise the production time in the breaker occasionally the locking nuts need to be raised a 

couple of flats 

 

Claflin Refiners 

The wide-angle cone is set at approximately 60°. Stock enters at the narrow end of the Refiner, passes between the bars of the rotating cone (Rotor) and 

the fixed casing (Stator), exiting at the wide end. This type of wide angled Refiner promotes fibre fibrillation to develop strength properties on the paper 

machine. 

A further action occurring during mechanical treatment of fibres is cutting of the fibres. Cutting can be affected mainly by consistency and fibre flexibility. 

By careful control of stock consistency, fibrillation and cutting of the fibres can be carefully manipulated. In general, the higher the fibre consistency, the 

greater the fibrillation, lower the consistency, the greater the potential for reduction in fibre length. 

Another method of control is the flow of which the stock passes through the Refiner. The slower the flow, the more mechanical action is inflicted onto the 

fibre causing higher SR (fibrillation) and shorter lengths.  

ƪ²Ωǎ ƛǎ ǘƘŜ Ŧƛƴŀƭ ƳŜǘƘƻŘ ƻŦ ŎƻƴǘǊƻƭΦ ²ƘŜn the rotor is pushed closer to the stator, the pressure upon the fibre is greatly increased causing more fibrillation but 

shorter lengths. The rotor is moved in and out by the plug motor. 
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ID Section Assets Description  Year Supplier Model Photo 
069 Breakers   Jones Breakers 4 x Breakers. each breaker is an oval tub 

divided down the middle by the 
midfeather, a vertical partition. A 17-tonne 
roll fitted with bars across its width 
revolves above a barred bedplate which 
acts on the stock and circulates it around 
the midfeather. a head of stock is 
maintained by the backfall, the trough 
floor sloping from the backfall to the front 
of the roll to help circulation. the tub is 
designed to hold approximately 1000kg of 
material suspended in 15,500 litres of 
water to give a consistency of 4.5% - 5.0%. 
each breaker includes; 
- lubrication/oil pump 
- water supply control loop 
- bearing vibration system (covers all 
breakers) 
- 17 tonne roll 
- roll loading arm 
- loading control loop up to 360kW 
- bedplate 
- dump valve/drain valve 
- drive 
- motor 
- tub 
- 2 x Drum Washers to wash contaminated 
Material 

1985  Parsons Peeble 
 
 
 
GEC 
 
 
 
Allen-Bradley  

Motor - 
185kw/3.3KV/1
483RPM/41A - 
Type D3155 
 
Starter -  
GEC HMC1072 
Vacuum 
Contactor 
 
Vibration 
system -  
Allen-Bradley 
XM System 
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070 Pulp storage Concrete Tanks 
internally Tiled 

5 x Concreate Tiled Chest with each having 
the Capacity of 1 tonne of 4.0% 
Consistency. Each asset has the following 
available; 
- 5 x Pumps 18.5kW/1500rpm 
- 5 x Agitators 22kW/1500rpm 
- 5 x Chest Level Sensor 
- 5 x Inlet Isolation Valve 

1985 Various 1 x Ahlstron 
NPP31-100 
V-Belt drive 
Flow Control 
Valve & 1 x 
Flush Valve 

  

 
  

071 Pulp storage Concrete Tanks 
internally Tiled 

4 x Concreate Tiled Chest with each having 
the Capacity of 1 tonne of 4.0% 
Consistency. Each asset has the following 
available; 
- 2 x Pumps  
- 4 x Agitator  
- 4 x  Chest Level Sensor 
- 4 x Inlet Isolation Valve 
- 2 x BTG Optical Transmitters 
- 2 x Consistency Control Valves  
- 2 x Pressure Control Valves 

1985  Various 4 x Agitator - 
Lightnin 2VS 
L2.5 V-Belt 
Drive 22 KW 
Motor 
 
2 x Pumps 1&2 - 
SCAN BE 320-
1040  
18.5kW Motor 
V-Belt drive  
 
Consistency 
Sensor - BTG 
Pulptec OCT-
2300 
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072 Claflin's 
 

 Under 
Offer Dd 

Refiners Claflin 101 Refiner Design basis:Flow - 
1200 l/minConsistency - 3.0 %Capacity - 26 
bdt/h6 X  Refiners. Each includes- Electric 
Plate drive- Inlet Valve- Outlet Valve- By-
pass Valve- Inlet Pressure Transmitter- 
Outlet Pressure Transmitter- Flow control 
valveAll fitted with BB Refiner Filling 

1985  Bolton 
Emmerson  

6 x Motors - 
3.3KV induction 
Motors 185KW 
/ 1483rpm5 X 
Gearbox 
Westfalia Lunen 
Type S1N1/N2 
1465/400RPMG
r 3.651 x 
Gearbox 
Hansen 
Transmission 
Ltd Type 6110 
BB 

  

 
  

073 Tank Cleaning Chest Cleaning 
System 

2 x Grundfos muliti stage pumps 1985 Grundfos Type CR32-9-2-
A-FA-VH00V 
300M3/hr @ 
13.1 bar 
18.5KW Motors 
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074 Controls ABB Control System 2 Off Control Panels contain associated 
ABB 800xA AC800 Hardware 
Incl. Various 110VAC Digital Input 
Modules, 24V 4-20mA Analog IO Modules 

2005 ABB AC800 S800 IO   

 
  

075 Lifting Overhead Hoist OMJ257  
Overhead Runway Beam 
25" x 12"uB x 94" OAL 
Comprising of 2 spans 27'8", 1 span @ 33' 
2" and 1 cantilever @5' 
SWL = 20 Tons (i.e. 2 x 10 Tons) 
 
OMJ 180, 181 
2 x 10Tonne 430L 4/1 Morros 400 Series 
Low headroom Electric travelling Electric 
wire rope 
mechanically and electrically interlocks for 
lift  
 
OMJ258 
Overhead Runway Beam, 18" x 17 1/2 uB X 
90" OAL comprising of 2 spans @ 27'8" @ 
33'2" SWL = 5 Tonne 
 

1985  Portals Includes 
- Track 
- Breaker Lifting 
Beam OMJ257 
- Motor Lifting 
Beam OMJ258 
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076 Fire suppression 
system 

Control Room Fire 
Extinguishing 
System 

Control Panel with 2 off Suppression 
bottles 

2020 Bryland K11031M2 
System1 off 
HFC227EA 46Kg 
bottle1 off IG-
55 140L 300 bar 
bottles 
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Linter Plant 

The Linter plant is used to prepare pre sheeted pulp material. Pulp  is produced at a rate of approximately 0.75 tons per hour through a series of refiners. 

The pre-Pulp material is supplied in the form of bales which are loaded onto a Conveyor belted system for immersion into a large pulper for 7 to 9 minutes 

depending on the fibre type. 

 

 

 

 

 

 

 

Refiner 4 

Refiner 4 

It takes 9 min to 
pulp 400Kg of 
ABACA 
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ID Section  Assets Description  Year Supplier Model Photo 
077 REFINERS 4 x JC01 

Refiners 
The JCO1 Refiner drive 
equipment includes a gear, 
primary and secondary 
coupling, and a motor. The 
refiner is powered by an 
electric motor via the 
coupling. 
Capacity - 5-250 TPD 
Power range - 160KW 
Speed range - 1405RPM 
Fender Gearbox Type: M410 
60/391 n1/n2 = 1500/737.46 
Consistency range - 2-6 % 
Max operating pressure 6 bar 
Weight  (with coupling, 
without Motor) 1300 kg 
Length (with coupling, 
without Motor) 1765mm 
Width (with coupling, without 
Motor) 850mm 
Height (to top flange) 900mm 
 
 4 x JCO1 Refiners. Includes 
- Plate Drive 
- Inlet Valve 
- Outlet Valve 
- By-pass Valve 
- Seal Water Valve 
- Gearbox 
- Flow Tube 
- Flow Control Valve 
- Flush Water Valve 
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- Outlet Flush Water Valve 
- Inlet Pressure Transmitter 
- Outlet Pressure Transmitter 
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078 Pulper and 
Feed 
System 

Low 
Consistenc
y Pulper 
and Feed 
System 

Pulper Type: - Pulper Level 
Control with filling volume - 
9m3- Rotor diameter: 
900mm- Rotor Speed: 
250rpm- Motor Power: 
100KW- Motor Speed: 
1000rpm- Retention Time: 10 
min- Batch Time: 20min- 
Filling Time: 3min- Slushing 
Time: 10min- Discharge Time: 
4min 
 
The Feed System & Hydraulic 
Tank & Pump: Pulp Bale Feed 
Conveyor System, with 
integrated semi-automatic de-
wire station and out-feed 
chain conveyor. Operator 
platform with necessary hand 
railing and kick guards.Max 
Bale Length - 850mmMax Bale 
Width - 850mmMax Bale 
Height - 550mmMax Bale 
Weight - 300kgsWire Pattern - 
2 x 2 directionWire Gauge - 
14swgSheet Removal - Top 
and BottomBale Throughput - 
Nominal 25 SecondsIncludes 
the following;- Vat- Level 
Sensor- Main flow Isolation 
Valve- Water Flow 
Transmitter- Flush, Control, 
Supply & Outlet  Valves- 
Consistency Transmitter - 
Feeder System- Pulper Dump 
Pump: Ahlstan NPP31-100, 

1996 Sunds 
Defibra
tor 

JP-209V-B Preflo Pulp   

 
 



 

58 
 

 
CONFIDENTIAL 

15KW Motor, 4.5% 
Consistency, 11m head @ 
1450 l/min 
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079 Chest & 
Distributio
n 

Stainless 
Steel Tank 
and Supply 
Pump 

Includes 
-Tank: 4.0m Heigh x 3.7m 
Diameter 
- Agitator: 18.5KW, V-Belt 
drive 
- Pump: 11KW Motor,  
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Recirculation Valve 

Unkno
wn 

Agitato
r: 
Walmsl
ey 
(Bury) 
Ltd 
 
Pump: 
Serlach
ius  

Agitator: Unknown 
 
 
 
Pump:  150/126 
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080 Chest & 
Distributio
n 

Stainless 
Steel Tank 
and Supply 
Pump 

Includes; 
- 2  x Tank: 2.8m Heigh x 2.9m 
Diameter 
- 2 x Agitator: 1 x 18.5KW, V-
Belt Drive & 1 x 15KW, V-Belt 
Drive,  
- 1 x Pump: 11KWMotor 
- 2 x Level Sensor 
- 2 x Isolation Valve 
- 2 x Flushing Valve 
- 1 x Recirculation Valve 

Unkno
wn 

Agitato
rs: 
ligtnin  
 
Pump: 
Serlach
ius  

Agitators: 2V6-25 
 
Pump: DAO - 126 
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081 Chest & 
Distributio
n 

Stainless 
Steel Tank 
and Supply 
Pump 

Includes 
-Tank: 4.0m Heigh x 2.9m 
Diameter 
- Agitator: 22KW, V-Belt drive 
- Pump: 11KWMotor 
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Consistency Transmitter 

Unkno
wn 

Agitato
rs: 
ligtnin  
 
Pump: 
Serlach
ius  

Agitators: 2V5-25 
 
Pump:150/150 
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082 Chest & 
Distributio
n 

Stainless 
Steel Tank 
and Supply 
Pump 

Includes- 
Tank: 4.0m Heigh x 3.4m 
Diameter 
Agitator: 18.5KW, V-Belt 
Drive- Pump: 15KW Motor  

Unkno
wn 

Agitato
r: 
Walmsl
ey 
(Bury) 
LtdPum
p: 
Serlach
ius  

Agitator: 
UnknownPump: DC-
80/320 
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083 Chest & 
Distributio
n 

Water 
Pump 

Includes: 
- Pumps 

Unkno
wn 

Grundf
os 

MG100LC2-28FT130-H3   

 
  

084 Chest & 
Distributio
n 

Seal Water 
Pump 

Includes: 
- Pump 

Unkno
wn 

Grundf
os 

Multistage Pump    
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085 Chest & 
Distributio
n 

Stainless 
Steel Tank 
and Supply 
Pump 

Includes; 
- 2  x Tank: 3.3m Heigh x 2.8m 
diameter 
- 2 x Agitator: 2 x 30KW 
Motor, V-Belt Drive 
- 1 x Pump: 7.5KW Motor 
- 2 x Level Sensor 
- 2 x Isolation Valve 
- 2 x Flushing Valve 
- 1 x Recirculation Valve 

Unkno
wn 

Agitato
r: 
SCABA 
 
Pump: 
ABA  

Agitator: 805KPT 
 
 
Pump: BA-150/80-26 
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086 Chest & 
Distributio
n 

Stainless 
Steel Tank 
and Supply 
Pump 

Includes 
-Tank: 3.0 Heigh x 3.2m 
Diameter 
- Agitator: 18.5KW, V-Belt 
Drive 
- Pump: 18.5KW Motor  

Unkno
wn 

Agitato
rs: 
ligtnin  
 
Pump: 
Serlach
ius  

Agitators: 2V5-25 
 
 
Pump:200/100 
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087 Cotton 
Processing 
Line 

Pump Sulzer Pump 
Head + 70m 
Flow = 10 l/s 
 
ABB Motor 
22kW/3000rpm 

2008 ABB 
 
 
Sulzer 

Motor 
22kW/3000rpm 
 
Pump 
Head + 70m 
Flow = 10 l/s 
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088 Cotton 
Processing 
Line 

Motor 
Control 
Centre 

GEC Motor Control Centre for 
3 off Refiner Main motors and 
Plate motor. 
Main Motor Starter Rating 
315A 
Plate Motor Starter Rating 2A 
110V Control Voltage 
Incomer 1000A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

1990's GEC 1000A   
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089 Cotton 
Processing 
Line 

Motor 
Control 
Centre 

GEC Motor Control Centre 
with 630A Incomer 
Contains all starters for 
running Linter Plant 
associated pumps and 
Agitators as well as 1 off 
Refiner Main Motor and Plate 
Motor. 
110V Control Voltage 

1990's GEC 630A   
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090 Cotton 
Processing 
Line 

ABB 
Controller 
and IO 
Hardware 

ABB AC450 Process Controller 
and associated S400 and S800 
series IO. 
Digital Inputs rated at 110VAC 
and Analog rated at 4-20mA 
Incl. 1 off 800xA Operator 
Workstation 

Various ABB AC450   

 
  



 

70 
 

 
CONFIDENTIAL 

Pulp Storage 

Standalone system 

 

ID Section  
 

Section  Assets Description  Year Supplier Model Photo 
091 Spare storage Tank 100m³ Tanks suitable for pulp 

and or Water 
Stainless Steel 316 

2019 LA Fabrications N/A  
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Pulping System 

 Standalone system 

 

ID Section  Assets Description  Year Supplier Model Photo 
092 SF PULPER High 

Consistenc
y Pulper 

The ANDRITZ FibreSolve 
FSV pulper can be operated 
in either batch mode or 
continuously, depending 
on the installation and 
furnish requirements of 
the process. The design of 
the FSV rotor and 
extraction chamber 
provides high capacity 
utilising small vat volumes 
with low power 
consumption. The mixing 
vanes creates good 
circulation in the vat which 
allows consistencies up to 
9%. Cleaning vanes keep 
the screen plate clear and 
promote pulp 
submergence. The 
FibreSolve FSC is best for 
Virgin Pulp, Broke and 
Special grades.The 
Vat:Capacity - 0-48 bdt/d 
Net Volume vat - 
12m3Optimum pulping 
Consistency - 5.0%Rotor 
Speed - 416rpmRotation 
direction - 
ClockwiseInstalled Power 
90/1000 KW/rpm- - Pulper 
Level Control- Pump- Level 

2018 ANDRITZ Andritz 
FibreSolve 
FSV1-12 
PulperPulp 
Handling 
System "Feed 
System" built 
for portals 
requirements 
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Sensor- Main flow Isolation 
Valve- Water Flow 
Transmitter- Control Valve- 
Supply Valve- Outlet Valve- 
Transmitter Flush Valve- 
Consistency Transmitter 
The Feed System & 
Hydraulic Tank & 
Pump:Pulp Bale Feed 
Conveyor System, with 
integrated semi-automatic 
de-wire station and out-
feed chain conveyor. 
Operator platform with 
necessary hand railing and 
kick guards. The whole 
system designed to suit 
new ANDIRITZ pulper as 
above.Max Bale Length - 
850mmMax Bale Width - 
850mmMax Bale Height - 
550mmMax Bale Weight - 
300kgsWire Pattern - 2 x 2 
directionWire Gauge - 
14swgSheet Removal - Top 
and BottomBale 
Throughput - Nominal 25 
SecondsLoading - Manual 
Clamp Truck 
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PVOH Plant 

The plant is designed to allow the loading, feed, and cooking of PVOH. The system allows batch cooking of circa 5 Tonnes of material per Mixing tank and 
comes with an additional holding tank. Mixing is done by weigh system (Load Cells- weigh raw materials and water) and direct steam injection for cooking. 
The DCS is designed to have pre-set recipes depending on the grades used and Solids required. All tanks can be used independently or used as a group for 
bulk making and storage.  
 

 
 

SWL

PVOH 

Granules

1 Tonne 

Bags

Hopper

PVOH 

Granules

1 Tonne 

Bags

Anti-foamer

Biocide

Heat to 94 C 

Takes 2½hrs 

to prepare

PVOH gives the paper 

stability/strength it 

increases printability & 

durability
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ID Section  Assets Description  Year Supplier Model          Photo 
093 Hoist and 

lifting 
beams  

   Hoist 1600kg SVL10 + bag 
lifting beam 1mx1m  

2011 ABB CELLIER  SWL Verlinde   

 
  

094 Hopper and 
Screw 
feeder  

Stainless 
steel tank 
and feed 
pipes  

Includes 
-Hopper   
- Screw feeder  x2 
TXE2L012006A23 , Serial 
No X00F22895 ( ---> 
Rotating direction)                                                                                          
Level                                                                                                
- Level sensor x2  FTM50-
AGG2A4A12AA                   
- Dedusting filter                                 
- Blower  

2011 ABB CELLIER  Screw feeder 
ς WAM 
 
Level Sensor - 
Endrerst + 
Hauser  
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095 Mixing tank 
1  

Stainless 
steel tank 
and supply 
pump  

Includes 
-Tank: Stainless Steel 
5cubic meters . 1.6 M 
Height & 2.0M Diameter 
(2009) with inspection 
hatch located at the top 
- Agitator (Vertical) 
FZAF5688-K4-(90); 
MOTOR - ABB 
M2QA90L4AV1   
- Pump: 1669541 (2011) 
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Recirculation Valve                                              
- Steam injection  

2009-
2011 

ABB CELLIER  Agitator ς 
SIEMENS  
 
Pump - KSB   

  

  
096 Mixing tank 

2  
Stainless 
steel tank 
and supply 
pump  

Includes 
- Tank - Stainless Steel 
5cubic meters . 1.6 M 
Height & 2.0M Diameter 
(2009) with inspection 
hatch located at the top  
- Agitator (Vertical) 
FZAF5688-K4-(90); 
MOTOR - ABB 
M2QA90L4AV1   
- Pump - 1669541 (2011) 
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Recirculation Valve                                              
- Steam injection  

2009-
2011 

ABB CELLIER  Agitator -
SIEMENS 
 
 
Pump - KSB  
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097 Holding tank  Stainless 
steel tank 
and supply 
pump  

Includes 
-Tank: Stainless Steel 
5cubic meters . 1.6 M 
Height & 2.0M Diameter 
(2009) with inspection 
hatch located at the top 
- Agitator (Vertical) 
FZAF5688-K4-(90); 
MOTOR - ABB 
M2QA90L4AV1   
- Pump: 1669541 (2011) 
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Recirculation Valve                                              
-Heating Jacket  

2009-
2011 

PORTALS  
 
 
ABB CELLIER  

Agitator -
SIEMENS  
 
Pump - KSB  

   
098 Inline - 

refractomet
er  

Stainless 
steel  

HPC Adapter with HP 
Water Prism Purge PAK 
System 

2011 ELECTRON 
MACHINE 
CORPORATI
ON  

MPR E-SCAN   
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099 Soft water 
system  

  Includes 
-Tank 
- 2 x Pumps 2.2KW 
- Level Transmitter  

 2009 HRYDROVAR Pump ς    
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100 SWECO 
FILTER  

Sweco 
Filter 

Includes 
- Filter housing: Type 
SWU14505450 TR (0.18 
kW)/ serial no 420230 
- Filter mesh 

2008 SWECO  SWECO 
2SIR533 
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101 Filter cell  Filter cell  Includes 
- Filter Unit: F200 LHP. 
0.18kW  

2011 ABB CELLIER  Filter cell - 
ABB France 
F200 LHP. 
0.18kW 
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Anti-Soil Treatment System 

ID Section  Assets Description  Year Supplier Model Photos 
102 AST Tank A 

& B 
 

Stainless 
Steel Tank 
and 
associated 
Equipment 
 

Includes; 
-Tank x 2 
- Agitator (Vertical) 
- Duty/Standby Pumps  
- Level Sensor 
- Isolation Valve 
- Flushing Valve 
- Pressure Sensors 
- High Level switch 
- Tank Trace Heating Jacket 
 

2011 
 

ABB CELLIER  
 

Agitator -  
Siemens 
FZAF588B-(112) 
 
Pump - 
MonoE13K 545 
rpm at 3 bar 
nominal. 
 
Level - 
Rosemount DP 
Level 
 
 
Pressure - IFM  
 
HLS - E+H 
Liquiphant M 
 
Heating - 
Thermon TC1-1-
120 
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103 AST 
Chamical 
holding 
Tank 
 

Stainless 
Steel Tank 
and 
associated 
Equipment 
 

Includes; 
-Tank 
- Agitator (Vertical) 
- Pumps  
- Level Sensor 
- Isolation Valve 
- Spray Ball and Flushing Valve 
- Flow Meter 
- Pressure Sensor 
- Tank High Level Switch 
 

2011 
 

DW 
Fabrications 
 
 

Agitator ς 
Lightnin ECL 
M5L-150 
Pump ς Mono 
E13K 545rpm at 
3 bar with Mech 
Seal Pot 
Flow - ABB 
Magflow Meter 
Level Switch -  
Liquiphant M 
 

 

104 Chemical 
dosing rigs 
 

IBC Stands 
for 
Chemical 
Storage/Dos
ing 
 

Includes 
- Framework for standing 1000 kg IBC's 
- Glycerine Pump 
- Glycerine Mass Flow Meter 
- Biocide Dosing Pumps Duty/Standby 
- Defoamer Dosing Pumps Duty/Standby 
- Defoamer Mass Flow Meter 
- Chemical Dosing Control Panel 
 

2011 
 

Portals 
 

Gyc Pump - 
Motovario H 
032 AR 
Glyc Mass Flow 
- ABB FCM2000-
MC21 
Biocide Pump -  
Watson Marlow 
MG0427 
Defoam Pump -  
Watson Marlow 
MG0427 
 
Defoam Mass 
Flow -  
E+H Promass 80 
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105 WEIGHING 
System  
 

IBC Stand 
and Weigh 
Scale 
System 
 

Includes: 
- Framework for 100kg IBC 
- Weigh Scales 
- Hoist and Agitator 
- Agitator Control Panel 
 

2011 
 

Portals 
 

Scale -  
Avery Weigh-
Tronix H530 
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106 Filter cell  Filter cell  Includes 
- Filter Unit: F200 LHP. 0.18kW 
 

2011 ABB CELLIER  Filter cell - ABB 
France F200 
LHP. 0.18kW 
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Fibre Recycling Plant 

 

Consisting of a Broke Plant  and Spoil Store, the original plant was installed in 1984 and consisted of a reel splitter, 3 pulpers and screening systems 

designed to repulp all bank note paper, manufactured at Overton with high wet strength resins. This then formed part of the blend on the paper machines 

for manufacturing into paper product again. 

The mini bailers were added to the spoil store in 1998 for sheet trim recovery from the finishing converting lines. 

¢ƘŜǊŜ ƘŀǾŜ ōŜŜƴ ǎŜǾŜǊŀƭ ǳǇƎǊŀŘŜǎ ŀŘŘƛǘƛƻƴǎ ǘƻ ǘƘŜ Ǉƭŀƴǘ ǎƛƴŎŜ ǘƘŜ мфулΩǎ ǘƻ ƛƴǘǊoduce new technologies and efficiencies in pulp production. 

The Fibre Recycling Plant has the capacity to process 80 tonnes per week. 
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ID Section  Assets Description  Year Supplier Model Photo 
107 Pulping Helico Pulp 

and Feed 
conveyor 

2 x Helico high consistency pulpers and 
independent Feed conveyors with flat belt 
conveyor and safety pull cord system. 
Includes; 
- Pulper and lid with pneumatic piston 
- Extraction Fan 
- Temperature Controls and stem injection 
point 
- Level Controls 
- Pulper Dump Pump, 11kW motor, inlet and 
outlet valve 
- Chemical Dosing system - citric acid and 
hydrogen peroxide 
- Pulper Motor 110kW, 3300A, Frame 
D3155D 
- Pulper Lubrication system 
- Pulper rotor mechanism No.2R 

1984 
  

Lamort 
 
Motor: Parsons 
Peebles 
 
Pump: Serlachius 

Helico 5m3 
 
Motor: D3155D 
 
 
Pump: DAO-125 

  

 
 
  



 

88 
 

 
CONFIDENTIAL 
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108 Pulping Tornado 
Pulper 

4m3 Tornado Pulper including 
- Vat 
- Extraction Fan 
- Temperature Control 
- Dump Pump 
- Chemical Dosing System 
- Drain Valve 
- Pulper Lid 
- Pulper Motor 110kW, 3300A 
- Lubrication System 

 1984 Bolton Emmerson  Unknown   
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109 Cleaning  Screens 4 x CH3 Screens 
- 22kW motor, 1500rpm 
- screen basket 2-4mm perforations 
- v-belt drive c/w 190mm and 350mm pulleys 
- supply pump c/w 15kW motor and V-belt 
drive 

CH3 
screen: 
1984 
 
Pump: 
Unknown 

CH3 Screen : 
Lamort 
 
Pump: Serlachius 

Screen: CH3  
 
Pump: DC-
100/300 
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110 PLATINU
M 
SCREEN  

PLATINUM 
SCREEN  

1 x Platinum Screen including: 
- drive motor 22kW, frame  size: M3BP 
200MLB 
- Pressure transmitter 
- Inlet and outlet valves 

 2009  METSO  PROFS 25LC   
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111 Cleaning Vibrating 
screen 

2 x Vibrating screens with a useful surface 
area of 1m2, stock consistency 1.5% max, 
water pressure of showers: 3bar, water 
consumption of showers: 5m3/hr, drive 
motor: 4kW @ 1500rpm . Each includes 
- Screen Tank 
- Tank Level Control 
- Tank Cleaning System 
- Screen Sprays 
- Screen Pump 

1984 Lamort 
 
Pump: 

MD10 
 
Pump: 
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112 Cleaning  Drum 
Thickener 

Drum Thickener Finckh machine no. 227 with 
cylinder in honeycomb design, cylinder 
diameter: 1250mm, cylinder length: 
3000mm,  includes; 
- Thickener Drive: Mitre gearmotor with 
positioner p=6,9kW for f= 87Hz and n= 20 
rpm, Flender N-Eupex coupling 
- Breaking Screw 
- Couch Roll: mild steel construction, 13.5mm 
rubber cover, 440mmØ, hardness 160-180 
P+J 
- Shower Pump 
- Transfer Tank & Agitator 
- Transfer Tank Pump 
- Transfer Tank Consistency Control 
- Transfer Tank Cleaning system and Level 
Control 
- Shower Pump Tank 
- Shower Pump Level Control 
- Drum Thickener Cylinder 
- Drum Thickener Roll 
- Drum Thickener Roll Doctor Unit 
- Drum Thickener Shower Spray with 2.5mm 
nozzles, water consumption: 170lpm, water 
pressure: 3-4bar 

1984 Finckh EW 1230   

 

113 
 

Pulp 
Storage 

Concrete 
Tanks 
internally 
Tiled 

9 x Concreate Tiled Chest with each having 
the Capacity of 1 tonne of 4.0% Consistency. 
Each asset has the following available; 
- 9 x Pump 7kW drive motor, v-belt drive 
- 9 x Agitator 7kW drive motor, v-belt drive 
- 9 x Chest Level Sensor 
- Drain Valve 

  Agitator: Lightnin 
 
Pump: Serlachius 
Pump: Ahlstrom 

Agitator: IVS-10 
Agitator: IVS-10 
Agitator: IVS-10 
Agitator: IVS-10 
 
Pump: DC-
100/300/H 
Pump: App21-
80 
Pump: DC-
100/300/H 
Pump: DC-
100/300 
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1 x Ahlstron 
NPP31-100V-
Belt drive15KW 
MotorFlow 
Control Valve & 
1 x Flush Valve 

 

 
  

114 Water 
Supply 

Sealing 
water 
pumps 

 2 x Sealing water pumps 1988 Ahlstrom DE-50-32-200  
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115 Mini Balers 4 off Mini 

Trim Bailers 
The mini balers are the systems for 
compacting trim into bales allowing it 
to be stored in cages ready for 
recycling/dumping. 
Mini Trim Baler 
Incl. Local Control Panel, Separator, 
Filter Fan Unit & Trim Bailer 

1998 Middleton 
Engineering 

HB101   
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116 Green Line 
Bailer 

Bailer The green line is used for the removal 
of trim that will not be recycled back 
into the papermaking machines. 
Bailer  
Incl. chute, hydraulic ram, bailer, and 
local control panel 

unknown Powell Bailing 
Systems 

PA 0154   

 
  

117 Reel 
Splitter 

Reel 
Splitter  & 
Gantry 
Crane 

3 Tonne SWL Gantry Crane for Reel 
Splitter approx. 3m x 3m travel. 
Splitter Knife, Front and Back 
conveyors, Hydraulic pack, and 
associated guarding. 
 
Max dia reel = 1.3m 
Max width reel = 2.9m  

unknown unknown Demag 3995/83   
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118 Guillotine 1 
(In Spoil 
Stores) 

Guillotine The  guillotine is used for the removal 
of threads from sheeted paper. This is 
carried out, primarily, to maximize 
the return of recyclable paper 
furnishing the paper making 
machines.  Guillotine 
137 MCS 2 N 
193 m/s stopping performance 
440mm separation 
34mm piece diameter 

Unknown Whollenburg 
Hannover 

MCS-2 TV 
137 
SN: 3418-001 
20A supply 
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119 Finishing 
Guillotine  

Guillotine The  guillotine is used for the removal 
of threads from sheeted paper. This is 
carried out, primarily, to maximize 
the return of recyclable paper 
furnishing the paper making 
machines Curtain Separation 420mm 
Test Piece Diameter 38mm 
Max Stopping Performance 175 
m/sec 
400V 20A 

Unknown Whollenburg 
Hannover 

132 TIC 
SN:3045-006 

  

 
  

 

 

 

 

 

 

 



 

100 
 

 
CONFIDENTIAL 

HT Boiler Floor 

Utilising the HT Boilers is the other method of processing the cotton comber before it is sent to the Jones Breakers.  This method is slower than the Bivis 

and is not a continuous process as the cans require pressing, cooking then extracting, all of which can take up to 3.5hrs to produce 1 tonne. Press Section 

The bales of comber are loaded onto the conveyor to be broke up by the coarse and fine rollers; the stock is then further processed and separated by a 

chopper fan.  An empty can is placed in the Press section and is filled to a weight of 490Kg.  A lid is fixed in place and the can is transferred into the Boiler by 

crane; two cans can be processed in the Boilers.  

Boiling Process The boiling process will normally take around 3.5hrs depending on the quality of the stock.  The chemicals are injected through the centre 

of the cans at various stages where they impregnate into the comber. 

  

Cake Extraction After 3.5hrs the cans are removed and placed in the waiting area ready to be processed further by removing the cake from the can.  The 

cans are placed in the cake extractor where their lids are removed, and a ram pushes the cake from the tin.  The cake pusher pushes the cake onto the cake 

breaker where the cake is pulled apart and sent to the Breakers. 

 

Cotton Fibres after HT Boiling Process The fibre is still very long. It still contains its ribbon like feature. Smooth edges with no fibrillation as no mechanical 

action has been carried out 

 

  

Bales

Fine & Course 

Rollers used to 

break up the 

comber bales

Chopper 

Fan helps in 

the breaking 

up process

Filled Cans 

490Kg each

SWL SWL

Boiler

Stabiliser

The boiler washes 

the comber which 

takes approx 3 ½ hrs  

The cans are then 

vacuumed dried
Fine & 

Course 

Rollers 

to break 

the 

cakes

Citric acid
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ID Section  Assets Description  Year Supplier Model Photo 
120 HT Boiler Floor Bail Opener Designed to receive textile fibres or Cotton 

in a closed bale shape[e (Approx. 300kgs 
per bale), for the feeding of bale opening 
type feeders or other machines requiring 
this type of conveyor. 
Consists of: 
- Tubular Steel Feed Table (Temafa 0502) 
4m x 2m 
- Bale Opener/Hopper (Temafa Meissner 
Morgner & co) 
- Weighing Platform Conveyor (Pfister Type 
EFW) nominal output 3000Kg/hr 

1983 Temafa 
Meissner 
Morgner & 
co 
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121 HT Boiler Floor Cake Press 
System 

Automatic System presses Fibrous material 
delivered from a bail opener into cages for 
insertion in to Rag Boilers. 
- 2 x Press System with Condenser, 
Framework, Pressing Rams, Hydraulic 
System and Electrical Control Panel, with 
PLC. 
- 17 Cake tins also included 

1983 Gualchiera
ni  

PRC/60   
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122 HT Boiler Floor Thies Boiler 
Hoist 

Universal Crane for use with Rag Boilers. 
SWL 3 Tonne 
Bridge Span 3920mm 
Travel Speeds 30 & 7.5 m/min 
Hoisting Speeds 5.5 & 2.75 m/min 
31.25m length beams 

1985 British 
Monorail 
Ltd 

31528 UUC   
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123 HT Boiler Floor 5 off HT Rag 
Boilers 

Rag Boiler Including 
- Dyeing Kier 
- Chemical Additions Tanks for batch mix of 
Caustic, peroxide and          water with local 
control panel. 
- Pocket Tank 
- Dosing Screw 
- Salt Funnel 
- ZG- Pump 
- Dosing Cylinder 
- Inlet and Drain Valves 
- Steam Inlet Valve and coil 
- Safety Valve 
- Pressure Pump 
- Sample Device 
- Boiler Control Panel with PLC and HMI. 
Incl. recipe management system. 

1984 Thies ECO Bloc S 
II 
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124 HT Boiler Floor Cake 
Extractor 

Automatic system to extract and open 
material from cages after the Rag Boiler 
process. 

1983 Gualchiera
ni  

Extractor 
MC 
Machine 
Opener 
EAC 
Machine 
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125 HT Boiler floor Conveyor 
Feed system 

Long conveyor for transporting material to 
selected pre-selected locations. includes 
- long conveyor drive gearbox/motor 
- long conveyor drive roll 
- long conveyor nde roll 
- long conveyor carrying rolls 
- long conveyor  
- 4 x Selection gates 

Unknown    
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Additive delivery 

ID Section  Assets Description  Year Supplier Model Photo 
126 West 

Breaker 
Floor 
Colour 
Kitchen 

West 
Breaker 
Floor 
Colour 
Kitchen 

Colour kitchen 
consisting of: 
- 3 no mix tanks (red, 
blue, yellow) 
- 3 no. air driven 
agitators 
- 3 no. air pumps 
- 1 no. weigh scale 
- 3 no. pneumatic 
regulator and 
isolation valves 

Unknown Air Pump: Husk 
 
Agitator: GAST 
 
Tank: Portals 

Air Pump: 
205 
 
Agitator: 
4AM-NRV-
228 
 
Tank: 0.8m 
diameter x 
1m tall with 
hinged lid 
and drain 
spout. 
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127 Water 
Softener 
Plant 

Water 
Softener 
Plant 

Water softener 
delivery system 
consists of:  
- mix tank 
- mix tank agitator 
- mix tank level 
control 
- screw press 
- supply pump 

Unknown Unknown Unknown  
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128 CMC 
Delivery 
System 

CMC 
Delivery 
System 

CMC delivery system 
consists of:  
- mix tank 
- mix tank agitator 
- mix tank level 
control 
- screw press 
- supply pump 

Unknown Unknown Unknown  
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129 PM1 
Colour 
Kitchen 

PM1 Colour 
Kitchen 

PM1 colour system 
consists of: 
- 5 no. tank 
- 5 no. dosing pump 
- 5 no. level 
transmitter 
- 5 no. flow control 
valve 
- 5. pressure 
maintaining valve 
- 5. pressure relief 
valve 
- 5 dilution water 
valve (on/off) 
- 1 control panel 

2018 Dosing pump:  Grundfoss 
 
 
Tank: Portals 

Dosing 
Pump: DDA 
200 
 
 
Tank: 316L, 
800mm tall 
x 400mm 
diameter 
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130 PM1 Ti02 
delivery 
system 

PM1 Ti02 
delivery 
system 

PM1 TiO2 dosing 
system consists of: 
- 2 no. tank 
- 2 no. dosing pump 
- level transmitter 
- flow control valve 
- pressure maintaining 
valve 
- pressure relief valve 
- dilution water valve 
(on/off) 
- control panel 

2018 Dosing pump:  Grundfoss 
 
 
Tank: Portals 

Dosing 
Pump: DME 
 
 
Tank: 316L, 
800mm tall 
x 400mm 
diameter 
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131 PM2 
Colour 
Kitchen 

PM2 Colour 
Kitchen 

PM2 colour kitchen 
consists of: 
- 3 no. colour tanks 
(red, yellow, blue) 
- 3 no. supply pumps 
- 3 no. flow 
transmitters 
- 3 no. flow control 
valves 
- 3 no. pressure 
transmitters 
- 3 no. supply tank 
level transmitters 
- 1 additive tank 
- 1 additive supply 
pump 
- 1 additive level 
transmitter 

  Agitator: Trans Kem 
 
 
Supply pump: 
 
Additive supply pump: 
 
Colour Tank: Portals 

Agitator: 
TKPMVT 
c/w 0.55kW 
motor 
 
Supply 
pump: 
 
Additive 
supply 
pump: 
 
Colour 
Tank: 
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132 PM2 
Anatase 
Delivery 
System 

PM2 
Anatase 
Delivery 
System 

PM2 Anatase delivery 
system consists of: 
- 1 no. colour tanks 
(red, yellow, blue) 
- 1 no. supply pumps 
- 1 no. flow 
transmitters 
- 1 no. flow control 
valves 
- 1 no. pressure 
transmitters 

  Agitator: Trans Kem 
 
 
Supply pump: 
 
Additive supply pump: 
 
Colour Tank: Portals 

Agitator: 
TKPMVT 
c/w 0.55kW 
motor 
 
Supply 
pump: 
 
Additive 
supply 
pump: 
 
Colour 
Tank: 

 

 
  

133 PM3 
Colour 
Kitchen 

PM3 Colour 
Kitchen 

PM3 colour kitchen 
consists of: 
- 3 no. colour tanks 
(red, yellow, blue) 
- 3 no. supply pumps 
- 3 no. agitators 
- 3 no. flow 
transmitters 
- 3 no. flow control 
valves 
- 3 no. pressure 
transmitters 
- 3 no. supply tank 
level transmitters 
- 1 additive tank 
- 1 additive supply 
pump 
- 1 additive level 
transmitter 

1996 Agitator: Trans Kem 
 
 
Supply pump: 
 
Additive supply pump: 
 
Colour Tank: Portals 

Agitator: 
TKPMVT 
c/w 0.55kW 
motor 
 
Supply 
pump: 
 
Additive 
supply 
pump: 
 
Colour 
Tank: 
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134 PM3 Rutile 
Delivery 
System 

PM3 Rutile 
Delivery 
System 

PM3 rutile delivery 
system consists of: 
- 1 no. colour tanks 
(red, yellow, blue) 
- 1 no. supply pumps 
- 1 no. flow 
transmitters 
- 1 no. flow control 
valves 
- 1 no. pressure 
transmitters 

1996 Agitator: Trans Kem 
 
 
Supply pump: 
 
Colour Tank: Portals 

Agitator: 
TKPMVT 
c/w 0.55kW 
motor 
 
Supply 
pump: 
 
Colour 
Tank: 
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135 PM3 
Anatase 
Delivery 
System 

PM3 
Anatase 
Delivery 
System 

PM3 Anatase delivery 
system consists of: 
- 1 no. colour tanks 
(red, yellow, blue) 
- 1 no. supply pumps 
- 1 no. flow 
transmitters 
- 1 no. flow control 
valves 
- 1 no. pressure 
transmitters 

1996 Agitator: Trans Kem 
 
 
Supply pump: 
 
Colour Tank: Portals 

Agitator: 
TKPMVT 
c/w 0.55kW 
motor 
 
Supply 
pump: 
 
Colour 
Tank: 
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TiO2 Bulk system 

ID Section  Assets Description  Year Supplier Model Photo 
136 1T Bulk 

Bag & 
Discharg
e System 

1T Bulk Bag 
& Discharge 
System 

Bulk bag handling and discharge system 
consisting of : 
- 1T bulk bag handling frame 
- 1T cantilever lifting beam with electric hoist 
- 1T bulk bag spreader beam 
- inclined auger with gearbox 
- tele-tube 
- cincher 
- flow flexers 
- hopper with electric agitator and penumatic 
vibrator 
- filtration system 

2018 Flexicon BFC-C-X  
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137 Mix Tank Mix Tank The mix tank consists of the following: 
- tank 
- disperser 
- lid 
- bund 
- 3 no. load cells 

2018 Tank: Greaves 
 
 
Tank: Greaves 
 
 
Load Cells: TTS 

Tank: 500L 
storage capcity, 
supported on 3 
no. legs 
 
Disperser: HSD-
15DD, 11kW, 
top mounted. 
 
Load cells: type 
BM24R 
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138 Holding 
tank 

Holding tank Holding tank consists of:  
- tank 
- agitator 2.2kW 
- level transmitter 
- manway 
- bund 

2018 Tank: Greaves 
 
 
Agitator: Greaves  

Tank: 1500L 
storage capcity 
 
Agitator: GFLH 
370s top entry 

 

 

 

 

 

 



 

122 
 

 
CONFIDENTIAL 

139 Ringmain 
Pumps 

Ringmain 
Pumps 

The ring main pumps consist of: 
- 2 no pumps with 3kW drive motor 
- flushing valves and associated piping 
- bund 
- ringmain piping approx 500m long x 20mm 
id. 

2018 Pump: Mono Pumps: Epsilon 
E14BS 
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ALGAS & DAF 

Algas  

The method of fibre recovery for each paper machine is in the form of a Drum Filter, (OEM = Algas).  The Algas drum filter recovers fibre from the excess 

water on the papermachine, the fibre is returned to the papermachine via the machine hog pit. The remaƛƴƛƴƎ άŎƭŜŀǊέ ǿŀǘŜǊ ƛǎ ǎŜƴǘ ŦƻǊ ŦǳǊǘƘŜǊ ŎƭŀǊƛŦƛŎŀǘƛƻƴ 

in order to maximise potential areas for re-use in the mill. The method of water clarification at stock preparation is in the form of Dissolve Air Floatation 

(DAF), (OEM = KWI). The Algas Microfilter is designed to operate as an independent and continuous cleaning process. The water to be cleaned enters the 

inlet box at one end of the filter and passes into the open end of the corrugated drum. Easily changeable filter segments mounted on the drum can be fitted 

with filter cloths in a range of mesh sizes down to 10 micron, depending on the application. Inside the slowly rotating drum the suspended solids build up a 

mat on the filter cloth, further improving the filtration efficiency of the medium. On reaching the top of the drum the deposits are released by air or water 

sprays, into the internal recovery trough. This is followed by self-cleaning showers to clean the cloths prior to the next filtering cycle. Algas Microfilters can 

be supplied with an Auto Control system to provide optimal performance, or controlled by the mill DCS system 
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DAF 

Water Recovery (based on Drum Filter and DAF) 
The bi-product of the fibre recovery is cleaner water; circa 100ppm to 40ppm contamination. 
The water recovered from the Drum Filter will be warm, it may still contain chemistry and security features, and therefore a secondary filtration system is 
to be installed. 
The proposed secondary filtration is a Dissolved Air Floatation System (DAF).  
The DAF system will remove 90% of the remaining solids, which will then be suitable to be reused in Stock Preparation and the Paper Machines. 
 
Dissolved Air Floatation 
KWI propose a Megacell 
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ID Section  Assets Description  Year Supplier Model 
140 Dissolved 

Air Reactor 
Dissolved 
Air Reactor 

DAF system consisting of: 
- DAF vessel 
- paddle wheel assembly 
- surface scraper 
- discharge pump 
- air dissolved reactor (ADR) 
- ADR pump 
- ADR pneumatic control 
panel 

2018 DAF: KWI 
 
Discharge Pump: Sulzer 
 
 
ADR: KWI 
 
ADR Pump: Sulzer 
 
Paddle gearmotor: SEW Eurodrive 
 
Scraper gearmotor: SEW Eurodrive 

DAF: Megacell MCH-20 
 
Discharge Pump: A31-125, c/w 15kW drive motor 
 
ADR: ADR80 360L capacity 
 
ADR Pump: A22-50 c/w 30kW drive motor 
 
Paddle gearmotor: KA47/T R37 DR63M4/TF/C 
 
Scraper gearmotor: KA47/T/DRS71M6/TF/C 
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141 Algas PM2 & PM3 
Algas Units 

2 x Algas microfilters fitted 
with 200µm meshes and 
consisting of: 
- Algas unit 
- 3 no. automatic cleaning 
showers 
- Algas main drive gearbox 
- shower pump 
- feed tank 
- feed tank pump 
- feed tank agitator 
- level transmitter 
- 2 no. Valmet consistency 
transmitters 
- recovered fibre tank 
- recovered fibre tank pump 
- recovered fibre tank 
agitator 
- turbity meter 

2018 Algas units: Cellowwod Machinery AB 
 
Recovered fibre tank agitator: Sulzer 
 
 
 
Recovered fibre tank pump: Sulzer 
 
 
Recovered fibre tank: Portals 
 
 
Feed tank agitator: Sulzer 
 
 
 
Feed tank pump: Sulzer 
 
 
Feed tank: Portals 
 
 
  

Algas units: AMF45HPW filter 
 
Recovered fibre tank agitator: SVVT-40 c/w 1.5kW drive motor and 
SEW Eurodrive gearmotor KAF47DRN90L4/TF 
 
Recovered fibre tank pump: A22-40 c/w 4kW drive motor 
 
Recovered fibre tank agitator: 1.28m diameter x 3m tall 
 
Feed tank agitator: SVVT-40 c/w 1.5kW drive motor and SEW 
Eurodrive gearmotor KAF47DRN90L4/TF 
 
Feed tank pump: A22-65 c/w 11kW drive motor 
 
Feed tank: 1.28m diameter x 3m tall 
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PM1 
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History 
PM1 was built in 1983 and underwent a major, £14m upgraded in 2020 with a complete new wet end, press section, drives and control. This included the installation of a combination press 
section and former Ply. 
The machine is capable to manufacture paper from 70 GSM to 110GSM double-ply and 100GSM single ply paper at speed range of 20m/min to 60m/min, drives and presses are rated up to 
100m/m. 
 

Brief Technical Overview 

PM1 is a two-ply Cylinder mould vat machine with an adjustable (expanding/contracting) VAT and a Former. Dry Deckle width 2.2 to 2.65M. Machine output is cc15T/day with a max Main 

flow of 9000l/min.  

Drives are located on the left side of the machine. The soleplate distance is 3430mm. 

Forming fabric suction roll, electric tensioner, and guider. 
1 roll combination vacuum press section with top and bottom felt.   
Main drier bank 14 cylinders in 2 separate in drive sections with cog driven Cylinders. Drying section is equipped with an auto lube system. Vacuum assisted condensate removal system. 
Size bath system equipped with duty and standby pump and filter system. Temperature controlled, hot water circulation,  jacketed bath with size delivery and recirculation system. 
Spooner air float driers linked to moisture controls with top and bottom side adjustments. Current typical Moisture range is 4-7%. 
Paper guider into 2 soft nip calendar section. 
Abb gauge  
Drum reeler 1250mm with a max weight of 3T. Built in scale at the end of the line.  
Sheehan rope feed from main drier to drum reeler with automated Ink marking system. 
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ID Section  Assets Description  Year Supplier Model Photo 
142 lubrication 

system    
 oil 
lubrication 
system 

includes 
- bearing oil distribution pump -  
- bearing oil distribution tank 
- bearing oil distribution pump 
control console 

2012 Denco 28 outlet oil lubricator 
unit (14 per side). Dropsa 
twin pump system, 150l 
pump station. complete 
with heater, cooler.  
siemens plc to control 
flow to 28 points, motors 
, heater, cooler, switches. 
 
 
 
 
 
 
 
 
 
 
 
  

  

 

143  lubrication 
system    

 grease 
lubrication 
system 

includes 
- grease lube pump -  
- grease lube blocks 
- grease lube end of line pressure 
switches 

2008 Bijur delimon Bijur delimon bm-b 
automatic greasing 
station. dual line grease 
lubrication station serving 
pm1 machine 
type of lubricant : oils and 
greases up to and 
including nlgi2 system 
type : dual line (electrical 
changeover) 
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144 stock 
approach                              

 blend chest includes; 
- tank 
- agitator: 30kw motor, v-belt drive 
- pump: 7.5kw motor 
- level sensor 
- consistency transmitter 
- consistency control valve 
- flow transmitter 
- flow control valve 
- isolation valve: 50mm v100 valve  
- level transmitter: Cerabar m 
pmc51 0-280mbar 

1983  
tank - portals 
 
agitator - 
Lightnin 
 
consistency 
transmitter - 
btg  

 
4250x3300 stainless steel 
round 40500ltr 
 
2vs - 40 serial no:-
l136584 
 
mek2000 

  

 
  

145 stock 
approach                              

 cotton 
holding 
chest  

includes; 
- tank 
- agitator: 30kw motor, v-belt drive 
- pump: 7.5kw motor 
- level sensor 
- consistency transmitter 
- consistency control valve 
- flow transmitter 
- flow control valve 
- isolation valve: 50mm v100 valve 
serial no:-sc324695 
- level transmitter: cerabar m 
pmc51 0-280mbar 

2020  
Bellmer 
Sulzer 
Sulzer 

 
stainless steel round 
 
slf 80 serial no:-
100212676 
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146 stock 
approach                              

 machine 
chest 

includes 
- tank 
- agitator: 30kw motor, v-belt drive 
- pump: 7.5kw motor 
- level sensor 
- consistency transmitter 
- consistency control valve 
- flow transmitter 
- flow control valve 
- isolation valve: 50mm v100 valve 
serial no:-sc324695 
- level transmitter: Cerabar m 
pmc51 0-280mbar 

1983  
 
Lightnin 
Serlachius  

 
 
model 1vs-10 serial no:-
l136571 
dc 100/300/m serial no:-
17202 

  

  
147 stock 

approach                              
west linter 
chest 

includes 
- agitator: 30kw motor, v-belt drive 
- pump: 7.5kw motor 

1983  
not available 

 
concrete tank in drainer 
floor 
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148 vat & stock 
approach                       

 vat fan 
pump 

includes 
- vat fan pump 
- vat pump air bleed valves 

 
1983 
2020 

 
Serlachius 

 
 u350  serial no:-28386 
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149 vat & stock 
approach                       

cleaners includes; 
- primary cleaner pump 
- primary cleaner cones 
- primary cleaner accepts pressure 
transmitter 
- secondary cleaner pump 
- secondary cleaner pump head 
tank 
- secondary cleaner pump head 
tank level transmitter 
- secondary cleaner pump head 
tank level control 
- secondary cleaner cones 
- tertiary cleaner pump 
- tertiary cleaner pump head tank 
- tertiary cleaner pump head tank 
level transmitter 
- tertiary cleaner pump head tank 
level control valve 
- tertiary cleaner cones tertiary 
cleaner purge valve 
- lightweight cleaner pump 
- lightweight cleaner pump head 
tank 
- lightweight cleaner pump head 
tank level transmitter 
- lightweight cleaner pump head 
tank level control valve 
- lightweight cleaner cones 
- lightweight cleaner purge valve 
- excess water tank  
- excess water pump 
- excess water tank level 
transmitter 
- excess water level control valve 
- screen supply tank 
- screen pump 
- flushing pump 
- dilution pump  

 
1983 
 
 
 
 
 
  

 
Voith  
centrifugal 
cleaner  
Endress & 
Hauser  
Endress & 
Hauser  
Voith  
Foxboro  
fisher/Rosem
ount 
centrifugal 
cleaner  
Voith 
 
 
centrifugal 
cleaner 
 
Voith 
 
Foxboro  
fisher/Rosem
ount 
 
 
 
Serlachius 
Foxboro  
Saunders  
 
Voith  
Haden 
Voith 
  

 
l330 glll 15/20 serial no:-
15434 
ks 160/6e & 6r 
Cerabar pmp23 0-3bar 
Cerabar pmp23 0-3bar 
lglv 12.5/15 serial no:-
15431 
13fa 0-760mmwg 
u ball 3" 
ks 160/6e & 6r 
l250 glll 12.5/15 serial 
no:-15432 
13fa 0-760mmwg 
u ball 2" 
ks 160/6e & 6r 
valve stafsjo slide t mvu 
2.1/2in.  
lglv 12.5/15 serial no:-
15433 
stainless steel 
13fa 0-760mmwg 
u ball 2" 
cleaner. Reject mat size 
200 
valve butterfly kv fig990 
3in. disc 
stainless steel 
de-80-50-200 serial no:-
28980 
13fa 0-1150mmwg 
es63 2.5" 
stainless steel 
l250 glll 10/12.5 serial 
no:-15429 
type 50-250 serial no:-
6647010 
l250 glll 12.5/15 serial 
no:-15430 
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150 vat & stock 
approach                       

screens includes; 
- primary screen 
 
- secondary screen 
 
- tertiary screen 
 
- primary screen feed pressure 
transmitter 
- 3rd stage screen rejects purge 
valve: stafsjo slide t mvu 2.1/2in. 
- primary screen accepts pressure 
transmitter 
- primary screen accepts pressure 
control valve 
- primary screen rejects flow 
transmitter 

1983  
finckh  
 
finckh  
 
finckh  
 
 
 
endress & 
hauser 
fisher/rosemo
unt  
abb 

 
finckh model k100l serial 
no:-11 217 with screen 
0.30 mm. slot width form 
a 
finckh vertical screen 
model o.serial no:-1188 
with basket slot width 
0.30mm form b  
vertical screen model 
o.serial no:- with basket 
(half screen) slot width 
0.30mm.form b 
 
 
pmp23 0-3bar 
v150 200mm 
fev121 100mm 
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151 refining refiner 
system 

includes; 
- sunds refiner 
- drive motor & gearbox 
- plug motor and gearbox 
- pressure transmitter 
- temprature transmitter 
- power control loop 
- flushing valve 
- flow transmitter 
- flow control valve 
- feed forward flow transmitter 

1983  
sunds 
abb & flender 
sunds 

 
sunds jylha jc-01 with lf 
fillings with flender 
redurex foot mounted no. 
410.902.005-1-1 size sen 
200 ratio : 2.24/1 nominal 
left hand assembly with 
abb m3bp 355 sma 4  
200kw 1500rpm motor  

  

 
  

152  vat stock 
approach 

vat includes; 
- flexible vat hydraulic pump & 
system 
- vat headbox 
- headbox level control 
- vat manifold: 7500 lpm 
- flexible vat 
- vat control desk 
- vat controls 
- evener roll 
- mould spray kadant emo iii 
- vat curtain 
- vat level control 
- vat main flow control 
- vat main flow return control 
- vat mainflow transmitter 
- vat manifold return flow 
transmitter 
- vat manifold return flow control 
valve 
- vat overflow transmitter 
- vat level transmitter 
- vat level control valve 

1983  
 
 
portals/warbu
rton 
 
 
 
 
 
 
 
 
 
 
foxboro 
foxboro  
fisher/rosemo
unt  
foxboro 
rosemount 
fisher/rosemo
unt  

 
parker pv046r1 klll n pws 
 
 
 
 
 
 
 
 
 
 
 
 
2810 
8004 4" 
v150 100mm 
2810 
3051l 0-1000mmwg 
v150 250mm 
sensor ph analytical 
model 871ph 
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- draught ph measurment 
- draught level transmitter 
- draught level control valve 

 
rosemount 
fisher/rosemo
unt 

3051l 0-1000mmwg 
v150 250mm 

153  thread 
systems                 

 thread 
system 

includes; 
- thread oscillator 
- thread oscillator controls console 
- oscillator framework 
- unwind framework 
- unwind cooling system 
- unwind controls 
- x 36 powered unwinds  
 
System for the insertion of threads, 
both powered and unpowered. As 
well as monitoring for thread break 
and bobbin runout. Complete with 
Ink marking sytem. 
Including Drives and PLC with HMI. 

2020 konia bespoke   

 

154 former 
stock 
approach    

 former fan 
pump 

includes; 
- fan pump 
- fan pump thick stock transmitter 
- fan pump thickstock flow control 
valve 
- former excess water pump 

1983  
sulzer 
abb 
metso 

 
app33 125 serial no -
100210679 
fev121 80mm 
segment/v 65mm 
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155  former silo  former silo includes; 
- silo 
- silo level transmitter 
- slio control valve 
- silo isolation valve 
- silo drain valve 
- control isolation valve 
- temprature tranmitter 

1983  
 
endress & 
hauser  
metso 
metso 
stafsjo or 
lohse  
 
endress & 
hauser  

 
stainless steel 
m pmc51 0-136mbar 
segment/v 80mm 
segment/v 80mm 
slide valve with 
pneumatic operating 
cylinder 
 
tmt181a 

  

 
  

156 former 
screen 

 former 
screen  

includes; 
- former screen 
- former screen drain valve 
- former screen rejects flow 
transmitter 
- former screen rejects flow control 
valve 
- former screen feed pressure 
transmitter 
- former screen accepts pressure 
transmitter 
- former screen accepts pressure 
control valve 

2020  
bellmer 
lohse 
abb 
metso 
endress & 
hauser 
endress & 
houser 
metso 

 
bellmer tvsk00+ 
slide valve with 
pneumatic operating 
cylinder 
abb kent fet121 50mm 
metso segment/v 25mm 
endress & hauser pmp23 
0-3bar 
endress & hauser pmp23 
0-3bar 
metso segment/v 100mm 
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157  former    former includes: 
- former cylinder 
- former sprays:  
- former spray oscillator 
- former cylinder spray valve 
- former frame 
- former mainifold 
- loading motor & jacks 
- platform 
- extraction legs 
- saveall tray 
- saveall tray level transmitter 
- saveall level control valve 
- manifold inlet pressure 
transmitter 
- manifold outlet pressure 
transmitter 
- manifold return flow transmitter 
- manifold return flow control valve 
- mainflow transmitter 

2020  
bellmer 
bellmer 
albany  
 
 
 
 
 
 
 
endress & 
hauser 
 
rosemount  
endress & 
hauser  
abb 
metso  
abb 

 
bellmer 46l/s flow short 
former 2700mm 
100m/min 
stainless steel 2019 
emo iii spray oscillator 
 
 
 
 lip gear maper 550038 
 
 
 
m pmc51 0-136mbar 
 
2090pg 0-1bar 
pmp23 0-1bar 
fev121 40mm 
segment/v 40mm 
fev121 100mm 

  

 

158  fabric 
section  

fabric 
section 

includes; 
- couch roll, relief system & 
adjusters: 340mm diameter  
- x 4 fabric lead roll: 293mm 
diameter  
- pre-suction roll  - 610mm   
diameter  
 
- fabric  drive  roll. - 445mm 
diameter   
- fabric stretch roll 293mm 
diameter  
- fabric guide roll 293mm diameter  
- fabric bow roll. - 165mm 
diameter.  
- pitting   roll. - 214mm   diameter.  
- couch lifting arm motor/gearbox 
- couch lifting arms & jacks 
- fabric suction box assembley and 
lifting motor/gearbox 

2020  
bellmer 

 
rubber 200 p&j with 
22312 cck/w33/c3 & 
22209e/w33/c3 
rubber 0-2 p&j with 
22312 cck/w33/c3 & 
22209e/w33/c3 
rubber   versatec   10   
+3p&j with 23984 
cck/w33/c3 & 
23236/w33/c3 & 24028 
cc/w33-c3 & 30208 
diameter. rubber   15   +3   
pkt n.  p&j with 
22224ek/w33/c3 
rubber 0-2 p&j with 
22312 cck/w33/c3 & 
22209e/w33/c3 
rubber 0-2 p&j with 
22312 cck/w33/c3 & 
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- fabric guider and bellows 
- wire dst doctor roll  
- wire dst doctor oscillator roll  
- wire roll wash spray  
- wire roll wash spray valve  
- edge trim jets and knock off 
shower sprays 
- cross cutter 
- sheet knock off shower spray and 
valve 
- fabric tenstion motor/gearbox 
- fabric tention system 
- fabric tention reader 
- fabric oscillating spray bar 
- fabric drive roll shower bar 
- fabric drive roll edge shower bars 
-fabric drive roll loading 
motor/gearbox 
- fabric drive roll loading jacks 
- fabric air feed-up system 
 
 
 
  

22209e/w33/c3 
rubber nbr-70-sha 
rubber 0-2 pktn.  p&j with 
22312 cck/w33/c3 & 
22209e/w33/c3 

159  press 
section    

 rolls includes; 
- suction roll: 860   diameter 
 
- top felt bow roll: 160   diameter 
- x 2 top felt roll: 240   diameter 
- top felt guide roll: 240   diameter 
- top felt stretch roll: 240   
diameter. 
- first press roll: 570    diameter 
- x 4 bottom felt roll: 240   diameter 
- bottom felt guide roll: 240   
diameter 
- bottom felt stretch roll: 240   
diameter 
- bottom felt bow roll: 160   
diameter 

 
2020 

 
bellmer 

 
quantum  poly 10 +3p&j 
with 23984 cck/w33/c3 & 
22336/w33/c3 & 24028 
cc/w33-c3 & 30208 
2343   +   hard  chrome   
0,050 
rubber   0-2   pktn.  p&j 
with 22312 cck/w33/c3 & 
22209e/w33/c3 
rubber   0-2   pktn.  p&j 
with 22312 cck/w33/c3 & 
22209e/w33/c3 
rubber   0-2   pktn.  p&j 
with 22312 cck/w33/c3 & 
22209e/w33/c3 
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- second press roll: 600    diameter 
- hold down roll: 101    diameter. 
- driven bow roll: 150   diameter 
- x 2 driven lead roll:  240    
diameter 

rubber   20zp1,   94+3 
20+3   pkt  n.   p&j with 
23236 cck/w33/c3 
rubber   0-2   pktn.  p&j 
with 22312 cck/w33/c3 & 
22209e/w33/c3 
rubber   0-2   pktn.  p&j 
with 22312 cck/w33/c3 & 
22209e/w33/c3 
rubber   0-2   pktn.  p&j 
with 22312 cck/w33/c3 & 
22209e/w33/c3 
2343   +   hard  chrome   
0,050 
keramik   storoc  stowe 
with 23236 cck/w33/c3 
 
rubber   nbr   65   sha 
with 22312 cck/w33/c3 & 
22209e/w33/c3 

  

 
 

 
  



 

 

CONFIDENTIAL 

160 press 
section                   

pumps     includes; 
- low pressure shower pump 
- low pressure shower pump 
pressure transmitter 
- hp shower pump 
- hp shower pump filters 
- hp shower pump pressure 
transmitter 
- chemical cleaning rig 
- wet end pressure washer pump 
 
 
  

1983  
serlachius 
endress & 
hauser  
lowar 
albany 
endress & 
hauser  
endress & 
hauser  

 
de 80-50-200 
pmp23 0-10bar 
sv5508f450t serial no:-
102704231 
2000 vhp showers 
complete basket 
assembly with 150 
micron 
pmp23 0-10bar 

  

  


