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* In the following process instructions, the BRAWO® UVPox light-curing resin system 

refers  to the two systems, BRAWO® UVPox50 and BRAWO® UVPox51. The listed 

residual hazards, personal protective equipment, first-aid measures, safety measures 

and the installation process described apply equally to both types of resin.  
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1.0.0 Introduction 

These process instructions, and the operating and maintenance manuals for the 

machinery and equipment used, must be available to the operators/maintenance 

personnel at all times. They contain important information about carrying out the 

inversion process safely and properly. 

The goals of these process instructions are: 

• learning about the inversion process 

• familiarising yourself with the BRAWO® Remote LC method for the 

rehabilitation of wastewater pipes from non-man-entry main sewers 

• using the inversion equipment correctly 

• installing the BRAWOLINER® properly. 

Your compliance will guarantee: 

• the safety of the operating personnel 

• the avoidance of hazardous situations (workplace accidents) 

• the correct operation of the inversion equipment 

BRAWO® SYSTEMS GmbH cannot accept any liability for any damage, 

malfunctions or breakdowns that may arise from non-compliance with these 

process instructions. 
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2.0.0 Safety – Accident prevention 

2.1.0 Warning symbols and special information 

The following terms are used for safety instructions and information in these process 

instructions. 

DANGER! 

 

 

Denotes an immediate threat of danger. 

Failure to observe this warning symbol can 

result in fatal or extremely serious injury. 

WARNING! 

 

 

Denotes a situation that could be dangerous. 

Failure to observe this warning symbol could 

lead to severe injury. 

TAKE CARE! 

 

 

Denotes a situation that could be dangerous. 

Failure to observe this warning symbol could 

lead to minor injury. 

CAUTION! 

 

 

Special instructions and prohibitions to 

prevent damage. 
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IMPORTANT 
NOTE! 

 

 

Special information regarding economic use 

and important additional information. 

 

2.2.0 Intended use 

• Adherence to the intended use includes compliance with the operating 

instructions of the equipment used, compliance with the inspection and 

maintenance conditions and observance of the safety instructions listed in 

these process instructions. 

• The general regulations of the employer’s liability insurance association 

must be observed. The applicable safety guidelines must be strictly adhered 

to, especially when entering manholes. The necessary personal protective 

equipment must be provided and used. 

• The inversion process may only be carried out by appropriately trained and 

authorised persons. The equipment may only be maintained and repaired 

by persons qualified to do so. 

• Defective parts should always be replaced by original parts from 

BRAWO® SYSTEMS GmbH . This is the only way to ensure correct 

operation of the machinery/system. 

CAUTION!  

 

Incorrect operation or misuse will result in 

danger: 

• to life and limb 

• to property 

• to the efficient working of the machinery 

 

http://www.brawosystems.com/
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2.3.0 Incorrect use 

Use of lubricants with highly flammable propellants 

DANGER!  

 

In order to avoid the risk of fire and 
explosion, you should not use either 
aerosols (spray cans) or pressurised 
gas cartridges containing flammable 
propellants during any part of the 
inversion process. 

 

2.4.0 Sources of danger – Accident prevention 

2.4.1 Residual risks 

The machinery and equipment used in the inversion process are built in 

accordance with the state of the art in technology and comply with recognised 

safety standards. It goes without saying that the applicable health and safety at 

work, accident prevention and safety regulations are complied with. 

Nevertheless, there are still some residual risks when working with the following: 

• BRAWO® Drum 4.0 

DANGER!  

 

• Compressed air  

Serious injuries may occur when working 

with compressed air if the safety 

instructions are not followed:  

- Do not operate pressurised assemblies if 

they are damaged 

 • Use of lubricants with highly flammable 

propellants 

http://www.brawosystems.com/
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In order to avoid the risk of fire and 

explosion, you should not use either 

aerosols (spray cans) or pressurised gas 

cartridges containing flammable 

propellants during any part of the inversion 

process. 

TAKE 
CARE! 

 

 

• DANGER OF CRUSHING! 

Use suitable protective gloves in the area of 

the handwheel. 

In emergency situations, release the 

pressure: open the "Release Pressure" ball 

valve pos. 05 – the system pressure will 

vent. 

 

 

• When moving the BRAWO® Drum 4.0, there 

is a risk of crushing, especially of the feet, 

in the area around the air-filled tyres: 

- When moving it, ensure that there are no 

persons and/or objects in the path of 

travel. 

 
• If the inversion drum is not sufficiently 

stable, this can result in personal injury: 

- Make sure it is standing securely and will 

not tip over  

- Only use the inversion drum on a level 

surface.  

WARNING!  

 

• Hose and pipe routing 

Incorrectly routed hoses and lines of the 

adapted 

peripheral equipment (e.g. pressure 

generators) can result in trip hazards. 

Hoses and lines may also get damaged: 

http://www.brawosystems.com/


                                           

 

 9 BRAWO® SYSTEMS GmbH · Blechhammerweg 13 – 17 · D-67659 Kaiserslautern, Germany · T: +49 631 
20561-100 

brawosystems.com 

 

- Avoid laying them at ground level if 

at all possible 

- Do not lay them over sharp 

edges/corners 

- Comply with the specified bending 

radii 

 

• BRAWO® Magnavity/SX 

DANGER!  

 

• Electric current 

If the BRAWO® Magnavity/SX is operated 

with defective live components, this can 

result in serious injuries caused by 

electric current: 

- Work on electrical components may 

only be carried out by qualified 

electricians 

- Before starting work, switch off the 

electrical supply (pull out the mains 

plug) and secure it against being 

switched on again 

 

• Compressed air  

Serious injuries may occur when 

working with compressed air if the safety 

instructions are not followed:  

- Do not operate pressurised 

assemblies if they are damaged  

- • Replace compressed air lines in 

accordance with the manufacturer's 

instructions 

http://www.brawosystems.com/
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• UV RADIATION:  

Severe eye damage due to UV radiation 

- Avoid looking directly at the UV LEDs 

without eye protection 

- Use hand protection, work clothing 

that covers the entire body and UV eye 

protection 

- Do not use UV LEDs to illuminate the 

workplace 

- Follow the lighting manufacturer's 

safety instructions 

- Make sure that functional checks on 

the UV LEDs are carried out quickly, 

using the appropriate UV protective 

equipment 

 

 • Unexpected start-up 

Serious injuries can result if the 

"BRAWO® Magnavity" starts up 

unexpectedly during maintenance or 

cleaning: 

- Shut down the "BRAWO® Magnavity" 

before any maintenance or cleaning 

work and secure it against unexpected 

start-up, e.g. by pulling out the mains 

plug 

 

• Use suitable UV protective equipment 

DANGER OF SKIN BURNS! 

- Protect your skin with suitable 

clothing. Never expose unprotected 

skin to UV radiation. 

 
 
 

 

http://www.brawosystems.com/
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WARNING! 

 

• Tripping and falling  

Incorrect routing of cables and lines can 

result in trip hazards and damage:  

- When laying cables and lines, make 

sure that you do not create trip hazards 

 

• Burns  

Risk of severe burns from contact with 

the hot surfaces of the LED head:  

- Keep flammable materials away from 

the LED head  

- Use heat-resistant hand protection 

TAKE CARE!  

 

• Retraction unit 

There is a risk of getting caught or pulled 

into the retraction unit during the winding 

process, especially the upper limbs: 

- It should only be operated with the 

protective covers fully fitted 

- Avoid guiding the supply hose by hand 

if at all possible 

http://www.brawosystems.com/
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• Light-curing resin systems 

DANGER! 

  
GHS 07 

  
GHS 09 

  
GHS 05 

 

• Causes serious eye damage 

• Causes skin irritation 

• Can cause an allergic skin reaction 

• Can irritate the respiratory tract 

• Toxic to aquatic life with long-lasting effects 

 

 Always wear safety goggles and protective 

gloves. 

 Do not eat, drink or smoke during work. 

 Do not inhale 

dust/smoke/gas/mist/vapour/aerosols. 

Ensure good ventilation throughout the 

entire work process. 

 Comply with current safety data sheets. 

 

• BRAWO® RLC 

TAKE 
CARE! 

 

 

• Risk of injury during manual transport  

When lifting, carrying or setting down the 

BRAWO® RLC, incorrect posture, slipping, 

tripping or bumping into things can cause 

injuries to the back, hands or feet: 

- The BRAWO® RLC should only be 

carried using the grip points intended 

for this purpose 

- When lifting, keep your back straight 

and use your legs to bear the weight 

http://www.brawosystems.com/


                                           

 

 13 BRAWO® SYSTEMS GmbH · Blechhammerweg 13 – 17 · D-67659 Kaiserslautern, Germany · T: +49 631 
20561-100 

brawosystems.com 

 

- Use appropriate protective equipment 

(protective gloves, safety shoes) 

• Tensioning carriage 

 Despite the protective measures taken, 

there is still a residual risk that fingers and 

hands could become crushed by the 

tensioning carriage: 

- Do not apply compressed air to the 

tensioning carriage when it is outside 

of the pipe 

- Keep your fingers and hands away 

from the moving parts 

DANGER!  

 

• Compressed air  

When working with compressed air, there 

is a risk of serious injury if the safety 

instructions are not followed: 

- Do not operate pressurised assemblies 

if they are damaged 

WARNING!  

 

• Hose and line routing  

Incorrectly routed hoses and lines of the 

adapted peripheral equipment (e.g. 

pressure generators) can result in trip 

hazards. 

Hoses and lines may also get damaged: 

- Avoid laying them at ground level if at 

all possible 

- Do not lay them over sharp 

edges/corners 

- Comply with the specified bending radii 

http://www.brawosystems.com/
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• Risk of injury due to incorrect handling  

Incorrect disassembly and/or transport of 

heavy assemblies can result in injuries: 

- Dismantling should only be done by 

staff with specialist training 

 • Risk of infection or injury during cleaning 

When cleaning the BRAWO® RLC, 

personnel may come into contact with 

wastewater residues, biofilm, faeces or 

chemical residues. Furthermore, the use 

of cleaning or disinfection products can 

cause irritation to the skin or eyes or 

chemical burns. 

The incorrect use of high pressure or 

compressed air can result in the release of 

aerosols which may cause infections or 

irritation of the respiratory tract. 

There is also a risk of slipping when 

cleaning liquids are used in areas where 

people are working: 

- Wear suitable personal protective 

equipment (liquid-tight gloves, safety 

goggles, protective clothing; where 

necessary a respirator). 

- Only use approved cleaning and 

disinfection products and only in 

specified doses. 

- Cleaning operations should only be 

carried out in well-ventilated, suitable 

areas. 

- Collect any contaminated liquids or 

solid residues in containers intended 

for this purpose and dispose of them 

correctly. 

 

http://www.brawosystems.com/
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• BRAWO® impregnation system DN300 electrical 2.0 

TAKE 
CARE! 

 

 

• Crush injuries! 

During operation of the impregnation 

system, do not reach around the 

protective screen into the running 

impregnation rollers. 

 

 

 

DANGER!  

 

• Fatal electric shock! 

Never clean the impregnation system with 

a pressure washer or similar equipment. 

Before opening the control cabinet, set the 

main switch to "0", pull out the mains plug 

and secure it against unauthorised 

restarting. 

 

  

http://www.brawosystems.com/
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2.4.2 Personal protective equipment 

When using the: 

• BRAWO® Drum 4.0 

CAUTION! 
 

 

 

• DANGER OF CRUSHING! 

Use protective gloves. 

TAKE 
CARE! 

 

 

• DANGER OF CRUSHING! 

Use foot protection. 

 

• Light-curing resin systems 

CAUTION! 
 

 

• CAUSTIC EFFECT / HEALTH HAZARD! 

- Safety goggles with side shields or eye 

protection in accordance with DIN 

EN 166 

- Chemical-resistant protective suit 

- Use chemical-resistant protective gloves 

tested in accordance with EN 374, e.g. 

made of nitrile rubber. 

 

• BRAWO UVPox*:   

Respiratory protection in the case of high 

concentrations, with full-face mask and filter 

http://www.brawosystems.com/
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- Respiratory protection in the case of 

aerosol and mist formation  

- Self-contained breathing apparatus 

 

• BRAWO LR: wear a Type A filter mask, 

depending on the hazard and risk of 

exposure  

 

• Comply with the current safety data sheet. 

 

• BRAWO® Magnavity/SX 

CAUTION! 
 

 

 

• UV RADIATION! 

Can cause serious eye damage.  

- Wear UV eye protection. This must 

correspond to welding protection level 5 

and be certified in accordance with DIN 

EN 166 "Personal eye protection" and DIN 

EN 169 "Filters for welding and related 

techniques". 

- Use work clothing that covers the whole 

body. 

 

• Burns 

Use heat-resistant hand protection 
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• BRAWO® RLC 

CAUTION! 
 

 

 

 

 

• Risk of infection or injury during cleaning 

- Wear safety goggles and protective 

clothing 

- Wear liquid-tight gloves 

 

TAKE 
CARE! 

 

 

 

• Risk of injury during manual transport 

Use suitable protective equipment 

(protective gloves, safety shoes) 

 

• BRAWO® impregnation system DN300 electrical 2.0 

CAUTION! 
 

 

• During transport: 

Always wear protective safety gloves when 

transporting the impregnation system. 

 

http://www.brawosystems.com/
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2.4.3 First-aid measures (light-curing resin systems) 

• General information: 

Light-curing resin systems can cause skin irritation and skin allergies. 

Contact with the skin must therefore be avoided at all costs. 

Remove any clothing that is contaminated with product immediately. 

Symptoms of poisoning may not occur until several hours later, so medical 

monitoring should continue for at least 48 hours after an accident. 

• After inhalation: 

Call a doctor immediately. Ensure a plentiful supply of fresh air. If the person 

is unconscious, place them and transport them in a stable lateral position. 

Keep their airways open and help them to breathe. 

• After skin contact: 

Call a doctor immediately. Wash the area immediately with soap and water, 

rinse thoroughly. Remove any contaminated clothing or shoes.  

Do not use thinners or solvents to clean the skin. 

• After contact with the eyes: 

Call a doctor immediately. Rinse eyes under running water for at least 10 

minutes with the eyelids held open, or use an eye wash solution. Remove 

contact lenses, if worn. 

• After swallowing: 

Call a doctor immediately. Rinse mouth with water. Drink water in small 

quantities and ensure a good supply of fresh air. Do not attempt to induce 

vomiting! 

For more information, see the safety data sheets for the BRAWO® resins. 

http://www.brawosystems.com/
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In urgent cases, please contact the Poison Information Centre at 

Mainz University Hospital: 

 

Emergency poison hotline:    (+49) 6131 19240 

 

2.4.4 Safety equipment 

CAUTION! 
 

 

• Operation without intact safety equipment is 

not permitted. 

• Never modify, disable or remove safety 

equipment. 

• It is not permitted to operate the BRAWO® 

Drum 4.0 if there are any technical defects. 

• It is not permitted to operate the BRAWO® 

Magnavity/SX if there are any technical 

defects. 

• Vent the pressure and disconnect all 

auxiliary devices from the BRAWO® Drum 4.0 

before carrying out any maintenance, repair 

or servicing work. 

DANGER!  

 

• Unexpected start-up 

Shut down the BRAWO® Magnavity/SX before 

carrying out any maintenance or cleaning 

work and secure it against unexpected start-

up, e.g. by pulling out the mains plug 

 

http://www.brawosystems.com/
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A safety valve (pos. 12) is fitted to the BRAWO® Drum 4.0 as safety equipment. 

This opens at 0.9 bar. In emergency situations, release the pressure: open the 

"Release Pressure" ball valve pos. 05 – the system pressure will vent. 

 

BRAWO® Drum 4.0 

Before each start-up, the inspection glass seal and the UV protective film applied 

to the inspection glass must be checked for damage. 

  

12  

05  
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2.5.0 Workplace and suitability of operators 

The workplaces for operators are defined in the respective operating instructions 

for the various items of machinery and equipment. 

The operator is responsible for employing operating personnel who have been 

made familiar with the BRAWOLINER®, the materials to be used and the 

associated installation equipment by BRAWO® SYSTEMS GmbH. Their training is 

confirmed by a certificate which is issued personally to each participant. Only these 

specially trained personnel may be used for the inversion process and for curing 

with the light-curing system. 
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3.0.0 Installation process – process 

description 

This chapter provides general information about the BRAWOLINER® rehabilitation 

process BRAWO® Remote LC and is intended to give the user the necessary 

background knowledge. 

3.1.0 Area of application 

The BRAWO® SYSTEMS rehabilitation process BRAWO® Remote LC enables the 

trenchless rehabilitation of wastewater pipes, such as house connection pipes, 

connection pipes and pipes leading from a drainage facility which branch off from 

a non-man-entry main sewer (pipes, collector pipes, pipe segments). These are 

rehabilitated using a light-curing resin system and the BRAWOLINER®. Branching 

pipes in the dimensions DN 100, DN 125 and DN 150, including those with bends, 

can be rehabilitated from non-man-entry main sewers in the dimensions DN 200, 

DN 250 and DN 300. 

3.2.0 Brief description of the BRAWO® Remote LC 

method 

The BRAWO® Remote LC method is an installation procedure for the rehabilitation 

of pipes from a non-man-entry main sewer. Before inversion, the damaged pipes 

and the non-man-entry main sewer must be prepared accordingly (cleaned, etc.). 

The BRAWOLINER® is bonded with a translucent calibration hose, such as the 

AIRBAGLINER® (for remote BRAWOLINER®), and impregnated with a light-curing 

resin system. The resin is distributed uniformly over the entire length of the hose 

by means of the BRAWO® impregnation system. Alternatively, the factory-pre-

impregnated BRAWOLINER® can also be prepared for inversion. 

The prepared remote BRAWOLINER® is inserted into the BRAWO® Drum 4.0. The 

end of the remote BRAWOLINER® is connected to the LED head of the BRAWO® 

http://www.brawosystems.com/
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Magnavity/SX via a retaining cup. A protective  

AIRBAGLINER® is connected to the BRAWO® RLC deflection guide. The BRAWO® 

RLC is positioned at the inlet of the pipe to be rehabilitated in the main sewer using 

a sewer camera and air push rods. Compressed air is used to invert the remote 

BRAWOLINER® together with the LED head of the BRAWO® Magnavity/SX into 

the damaged pipe.  

The BRAWOLINER® thereby lines the existing pipe wall. The AIRBAGLINER® 

bonded to the BRAWOLINER® serves as a support tube. The LED head of the 

BRAWO® Magnavity/SX is now pulled back. The light-curing resin system is cured 

using UV light. After curing, the AIRBAGLINER®, which serves as a support tube, 

is pulled back into the inversion drum by means of the retaining strap. 

Finally, the rehabilitated section should be checked with a camera. 
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3.3.0 Sequence of operations  

 

In the following sub-chapters, we look at the content of the individual steps in more 

detail, helping you to select the most suitable version for individual cases. 

For the other possible rehabilitation methods, please follow the relevant process 

instructions for cold curing, hot curing with water, hot curing with steam or light 

curing. 
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3.3.1 Rehabilitation case 

In order to determine whether the defective wastewater pipe can be rehabilitated, 

the following information for planning the rehabilitation should be obtained during 

a camera run:  

• Location of the pipes to be rehabilitated  

• Position of the connection of the pipe to be rehabilitated in the main sewer 

• Existing pipe material of the pipe to be rehabilitated 

• Maximum temperature load of the pipe to be rehabilitated 

• Increased chemical loading of the pipe? (industry) 

• Image of the damage (large wall fractures present / perhaps structural 

function of the liner required?) 

• Pipe lengths 

• Nominal diameters 

• Changes in nominal diameter 

• Pipe runs / bends 

• Offsets in the main sewer 

• Number / position of inlets 

• Access options (one side / both sides?) 

• Height difference between start and end of rehabilitation section. 

• Surface condition of the main sewer 
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3.3.2 Rehabilitation system 

BRAWOLINER® system 

The BRAWOLINER® system enables damaged wastewater pipes to be 

rehabilitated. 

3.3.3 Resin types 

For rehabilitation using the curing process with the BRAWOLINER® light-curing 

system, you can use either the BRAWO® LR or the BRAWO® UVPox* light-curing 

resin system. 

The instructions for use, required resin quantities and roller spacings can be found 

in Chapter 6.0.0 "Important information about reaction resins" starting on 

page 69. For more detailed information on the resin, see the data sheets. 

 

3.3.4 Liner types 

Liner types and pipe diameters 
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The following installation and curing pressures are recommended for the liner 

types: 

Liner type 
  

Inversion 
pressure (bar)  

Curing pressure 
with calibration 

hose (bar) 

BRAWOLINER®  approx. 0.2 min. 0.4 

 

IMPORTANT 
NOTE! 

 

 

The values given in the table are 
recommendations; the geometry and course 
of the rehabilitation section may mean that 
other pressures are required. Please also 
refer to the notes on page 36. 

3.3.5 Installation option BRAWO® Remote LC  
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Areas of use: 

• If access to the pipe to be rehabilitated is not possible via a property or an 

inspection chamber. 

• The inlet of the pipe to be rehabilitated can be rehabilitated from the non-

man-entry main sewer. 

• The BRAWOLINER® end is not accessible. 

This option is used if there is no access to the inlet of the pipe to be rehabilitated 

from the property or from an inspection chamber. The defective pipe can be 

rehabilitated via the inlet from the main sewer. The liner is guided into the inlet in 

the main sewer via the BRAWO® RLC deflection guide, which is connected to a 

protective AIRBAGLINER®. As the BRAWOLINER® end is not accessible after the 

rehabilitation, an AIRBAGLINER®, a translucent calibration hose, is bonded to the 

BRAWOLINER®. This remote BRAWOLINER® is inverted into the inaccessible pipe 

via the protective AIRBAGLINER® and the deflection guide. The AIRBAGLINER® 

bonded to the BRAWOLINER® maintains the contact pressure in the pipe to be 

rehabilitated. 

Set-up type: 

 Remote BRAWOLINER®: BRAWOLINER® bonded with AIRBAGLINER® 

 "Closed end" AIRBAGLINER® 

 "BRAWO® RLC" deflection guide connected to protective AIRBAGLINER® 

 With BRAWO® Magnavity/SX, attach the retaining strap and retaining cup 

to the closed AIRBAGLINER® end 
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1 – BRAWO® Magnavity/SX 

2 – BRAWO® Drum 4.0 

3 – BRAWO® Camera head 23 mm 50m 

4 – Air push rod with mini pressure regulator and handle with 3/2-way valve 

5 – BRAWO® RLC 

6 – Protective AIRBAGLINER® 

7 – BRAWO® Magnavity/SX hose set with LED head 

8 – AIRBAGLINER® 

9 – impregnated BRAWOLINER® 

8 + 9 – AIRBAGLINER® bonded to BRAWOLINER® → Remote BRAWOLINER® 

The BRAWO® RLC deflection guide is available in various sizes. Selection of the 

correct size will depend on the dimensions of the pipe to be rehabilitated and of 

the non-man-entry main sewer. The sled of the BRAWO® RLC is interchangeable 
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to enable optimum positioning at the inlet in the main sewer when used together 

with the tensioning carriage. 

The BRAWO® RLC consists of the following components: 

 

  

 
1 – Tensioning carriage 
 
2 – Deflection guide 
 
3 – Camera holder for camera head diameter 23 mm 
 
4 – Sled 
 
5 – Connecting piece 
 
6 – Fixing point for pull rope 
 
7 – Connection for air push rod Steinconnector male (nipple) 

The selection of the appropriate BRAWO® RLC deflection guide and of the sled if 

required will depend on the nominal diameter and the internal pipe diameter of the 

main sewer and the diameter of the pipe to be rehabilitated. The use of the LED 

head type will depend on the diameter of the pipe to be rehabilitated. You can use 

the following table to help make your selection: 

1  

2  

3  

4  

5  

6  

7  
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For example, for a main sewer made of KG PVC SN4 DN300 with an actual internal 

diameter of 299.6 mm, the BRAWO® RLC DN300/100-125 or the BRAWO® RLC 

DN300/150 can be used in conjunction with the BRAWO® RLC sled  

DN300 275/300. 

The following minimum and maximum actual internal diameters of the main sewer 

apply to the respective BRAWO® RLC sleds: 

BRAWO® RLC sled 
actual internal diameter of the main sewer 

Minimum in mm Maximum in mm 

DN200 (without sled) 180 192 

DN200 191/205 191 205 

DN250 215/235 215 235 

DN250 230/250 230 250 

DN300 265/290 265 290 

DN300 275/300 275 300 

 

When positioning the BRAWO® RLC at the inlet of the pipe to be rehabilitated, the 

angle of the inlet of the pipe must be taken into account. With a 45° angle, the 

BRAWO® RLC can only be positioned in the main sewer from one side. With a 90° 

angle, the BRAWO® RLC can be positioned in the main sewer from both sides. 
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3.3.5.1 Calibration hose (AIRBAGLINER®) 

The calibration hose is a translucent, coated textile hose that can be inverted into 

the BRAWOLINER® after inversion or together with it. It is used to set up the liner 

when installing with an open end or when using the BRAWO® Remote LC method.  

IMPORTANT 
NOTE! 

 

 

When using the BRAWO® Remote LC method, 

it is recommended to use the AIRBAGLINER® 

as a calibration hose or support tube. 

Due to the resulting reaction temperature, it is important to use a temperature-

resistant calibration hose. 

When bonding the BRAWOLINER® to the calibration hose, ensure sufficient 

adhesion.  

For more detailed information on the types of calibration hose, see the data sheets. 

3.3.6 Installation equipment required 

1. Compressor (min. 1700 l/min) 

2. Generator, or alternatively 230V mains power supply 

3. Cordless screwdriver 

4. Sewer camera with camera head diameter 23 mm, length 50 m 

5. Additional sewer camera to observe the positioning from a second access 

point of the main sewer 

6. BRAWOLINER® or pre-impregnated BRAWOLINER® 
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7. AIRBAGLINER® calibration hose 

8. PICOTE® Branch Lining Glue 

9. Bonding aid, e.g. consisting of two screw clamps and two boards  

10. BRAWO® impregnation system (electric or manual)** 

11. Vacuum pump** 

12. Fabric adhesive tape 

13. Personal protective equipment  

14. Light-curing resin system (e.g. BRAWO® LR, BRAWO® UVPox*)** 

15. BRAWO® RLC with sled  

16. Air push rods with Steinconnector with 3/2-way valve, rotary handle and mini 

pressure regulator 

17. BRAWO® Drum 4.0 

18. Inversion pipe (0.8 m or 1.5 m) 

19. Retaining strap, suitable for light curing 

20. BRAWO® Magnavity SX light-curing system consisting of control box, 

protective/branch pipe, retraction unit, hose trolley and supply hose and 

LED head Nano_96, LED head Mega_192  

21. Pull rope for possible retraction of the BRAWO® RLC 

**not when using the pre-impregnated BRAWOLINER® 

Optional requirement: 

1. Climate-controlled cabinet for temperature control of the resin 

Equipment and consumables required for rehabilitation can be purchased as 

individual components or as a complete package from 

BRAWO® SYSTEMS GmbH. 

You can find more information at: www.brawosystems.com 

 

3.3.7 Curing method: curing with light 

The resin is cured by a chemical reaction that is initiated by light. For more 

information, see Chapter 6.0.0 "Important information about reaction resins" 

on page 69. 

When curing with light in the BRAWO® Remote LC method, a light-curing system 

with a draw-in unit such as the BRAWO® Magnavity/SX is used. Its supply hose is 
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connected to the retraction unit and to the BRAWO® Drum 4.0 inversion drum. With 

the BRAWO® Drum 4.0, the LED head of the BRAWO® Magnavity/SX can be 

connected to the retaining cup of the LED head that is connected to the end of the 

remote BRAWOLINER® before inversion and is inverted directly with it. 

The retraction speed is set via the control panel of the control box. The LEDs are 

then switched on and the retraction of the LED head is initiated. When the LED 

head has reached the connecting piece of the BRAWO® RLC, the LEDs are 

switched off and the retraction is stopped. 

Components of the BRAWO® Magnavity/SX: 

• Control box with control panel and camera monitor 

• Retraction unit 

• Supply hose with LED head and camera system 

• Hose trolley 

• Protective/branch pipe 

For a detailed description of the BRAWO® Magnavity/SX, please refer to the 

operating instructions. 

 
Example: BRAWO® Drum 4.0 with BRAWO® Magnavity SX 
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4.0.0 Installation process – guidelines 

In these process instructions, we look at the BRAWO® Remote LC method for the 

rehabilitation of wastewater pipes from a non-man-entry main sewer using 

light-curing resin systems. 

  

CAUTION!  

 

• Installation may only be carried out by 

specially trained and qualified personnel. 

• Pay particular attention to Chapter 2.0.0 

"Safety – Accident prevention" on page 5. 

• The direction of installation is generally 

against the direction of flow (against the 

gradient). 

• If there is groundwater present, the installation 

pressure must be 0.4 bar above the possible 

groundwater pressure. The installation of a 

liner is possible up to a groundwater level of 4 

m. 

• Under no circumstances set an installation 

pressure > 0.8 bar 

• It is important to follow the installation 

recommendations for inversion and curing 

pressure for the individual liner types, which 

can be found on page 27. 

• The installation process described to follow is 

based on the normal case and is to be 

understood as a recommendation. Deviations 

from this may occur due to circumstances on 

the site in question and must be identified by 

qualified personnel. 
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IMPORTANT 
NOTE! 

 

 

• Chapter 4.0.0 "Installation process – 

guidelines" is broken down into steps. The 

sequence listed here is based on the normal 

case and is to be understood as a 

recommendation.  

• The rehabilitation process must be 

documented. See also Chapter 6.4.0  

"Curing speeds" on page 72 and 

Chapter 7.0.0 "Installation log" on page 73. 

 

4.1.0 Preparation of the pipe to be rehabilitated 

IMPORTANT 
NOTE! 

 

 

The substrate must be clean and free from 

loose parts, dust, oil, fats and any other 

substances that could act as separators. 

It can be dry or damp. The base must be stable 

and capable of bearing loads and must have 

the generally required minimum tear strength 

of at least 1.5 N/mm². 

 

• The general regulations of the employer’s 

liability insurance association must be 

observed. The applicable safety guidelines 

must be strictly adhered to, especially when 

entering manholes. The necessary personal 

protective equipment must be provided and 

used. 
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1. High-pressure cleaning of the pipe to be rehabilitated and the non-man-entry 

main sewer. 

2. Assessment of condition by means of inspection camera. 

3. All obstacles that could interfere with installation or damage materials must be 

removed using a suitable tool, e.g. a milling robot. 

4. To determine which BRAWO® RLC deflection guide and BRAWOLINER® would 

be suitable, the following parameters must be recorded: 

• Pipe diameter 

• Pipe lengths and rehabilitation length 

• Angle of the inlets 

• Position of the inlets 
 

5. Secure the receiving water. 

6. Ensure that no sewage/wastewater enters the system during the rehabilitation. 

If necessary, block rainwater inlets. 
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4.2.0 Trim AIRBAGLINER® to length 

IMPORTANT 

NOTE! 

 

 

When using the BRAWO® Remote LC method, 

the use of the AIRBAGLINER® as a calibration 

hose is recommended. 

The required length of the AIRBAGLINER® is made up of the following dimensions, 

which are shown in the drawing: 

 
A 75 cm from attachment to the BRAWO® RLC to the start of 

BRAWOLINER® 

+ 
B Rehabilitation length of the wastewater pipe to be 

rehabilitated 

 C including a 5 cm adhesive seam 

+ D 150 cm AIRBAGLINER® end 

=  Length of the AIRBAGLINER® 

 

IMPORTANT 

NOTE! 

 

 

Length A must be shortened to 67 cm after 

bonding with the BRAWOLINER®. This 

corresponds to the distance between the 

attachment to the BRAWO® RLC connecting 

piece and the inlet of the pipe to be 

rehabilitated. In other circumstances, the 

length may need to be adjusted. 

 

1. Trim AIRBAGLINER® to length. 
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2. Turn the AIRBAGLINER® inside out and 

align it so that the seams are on the left and 

right. 

 

3. Mark the dimensions on the upper and underside of the AIRBAGLINER® with 

a felt-tip pen: 
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4. Invert the AIRBAGLINER® at end A 

(0.75 m end) so that the rough side 

can be glued. Align the end with the 

marking of the adhesive seam (see 

yellow line in the drawing). 

 

 

4.3.0 Trim BRAWOLINER® to length and create a  

remote BRAWOLINER® 

4.3.1 On-site impregnation of the BRAWOLINER® 

With the BRAWO® Remote LC method, the required length of the BRAWOLINER® 

is calculated as follows: 

 E 10 cm filling BRAWOLINER®  

+ B Rehabilitation length of the wastewater pipe to be 

rehabilitated 

 C including a 5 cm adhesive seam 

+ G 20 cm vacuum connection BRAWOLINER® end 

=  Length of the BRAWOLINER® 

  

1. Lay out the BRAWOLINER® without any creases. 

2. Trim the BRAWOLINER® to length. 
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3. Mark the dimensions with a felt-tip pen.

 

       

4. Prepare two wooden boards and two screw clamps. 

5. Align the BRAWOLINER® in the 

direction of the arrow and place the 

AIRBAGLINER® adhesive seam with 

the adhesive points facing each other 

on one of the wooden boards. 

 

6. Apply PICOTE® Branch Lining Glue to the underside of the AIRBAGLINER® 

bonding surface. 

7. Carefully insert the BRAWOLINER® with the adhesive seam into the 

AIRBAGLINER® end and position the adhesive seam surfaces facing each 

other. 

8. Apply adhesive to the upper side of the adhesive seam of the BRAWOLINER®. 
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9. Finalise the alignment of the adhesive 

seam between the BRAWOLINER® and 

the AIRBAGLINER® and place a board 

on top. Clamp both sides of the boards 

with a screw clamp on each side, so that 

the glued surface is pressed together 

firmly. 

 

10. Allow the adhesive to set for at least 30 

minutes. 

 

11. Once the adhesive has set, fold the 

AIRBAGLINER® back over the 

BRAWOLINER®. 

 

12. Lay the remote BRAWOLINER® on the BRAWO® impregnation system. The side 

of the remote BRAWOLINER® with the marking A (75 cm end) should point in 

the direction of the roller. 
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13. Fold a rim at the beginning of the 

remote BRAWOLINER® so that the 

BRAWOLINER® is folded over the 

filling aid of the impregnation belt. 

 
14. At the end of the remote 

BRAWOLINER®, turn the 

AIRBAGLINER® inside out so that the 

liner is exposed. Seal the end of the 

BRAWOLINER® with adhesive tape so 

that it is airtight. 

15. At the end of the BRAWOLINER®, 

make a cut of about 1-2 cm in length 

in the outer film.  

16. Place the suction cup of the vacuum 

pump over this cut, fix it in place with 

adhesive tape if necessary and extract 

the air from the BRAWOLINER® with a 

vacuum of approx. 500 mbar. 
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17.  On the vacuum side, attach the 

BRAWOLINER® (G) to the 

AIRBAGLINER® at one point with the 

adhesive. 

 

IMPORTANT 
NOTE! 

 

 

Length A of the AIRBAGLINER® must be 

shortened to 67 cm after bonding with 

the BRAWOLINER®. This corresponds to 

the distance between the attachment to 

the BRAWO® RLC connecting piece and 

the inlet of the pipe to be rehabilitated. In 

other circumstances, the length may 

need to be adjusted. 

 

4.3.2 Impregnating the BRAWOLINER® (on-site 

impregnation) 

DANGER! 
Light-curing resin systems 

  
GHS 07 

  

• Causes serious eye damage 

• Causes skin irritation 

• Can cause an allergic skin reaction 

• Can irritate the respiratory tract 

• Toxic to aquatic life with long-lasting effects 

 

 Always wear safety goggles and protective 

gloves. 
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GHS 09 

  
GHS 05 

 

 Do not eat, drink or smoke during work. 

 Do not inhale 

dust/smoke/gas/mist/vapour/aerosols. 

Ensure good ventilation throughout the entire 

work process. 

 Comply with current safety data sheets. 

 

CAUTION! 

 

 

CAUSTIC EFFECT / HEALTH HAZARD! 

• Safety goggles with side shields or  

    eye protection in accordance with DIN 

EN 166 

• Chemical-resistant protective suit 

• Use chemical-resistant protective gloves 

tested in accordance with EN 374, e.g. 

made of nitrile rubber. 

• BRAWO UVPox*:  

- Respiratory protection in the case of high 

concentrations, with full-face mask and 

filter 

- Respiratory protection in the case of 

aerosol and mist formation  

- Self-contained breathing apparatus 

• BRAWO LR: wear a Type A filter mask, 

depending on the hazard and risk of 

exposure  

• Comply with the current safety data sheet. 
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1. Calculate the necessary amount of resin. See Chapter 6.3.0 "BRAWOLINER® 

resin consumption" on page 71. 

2. Pour the resin into the BRAWOLINER®, 

use a funnel if necessary. 

3. Unfold the rim at the filling end to prevent 

possible leakage of the resin. 

4. Spread and work in the resin with the 

BRAWO® impregnation system. Select 

and set the roller spacings in accordance 

with Chapter 6.3.0 "BRAWOLINER® 

resin consumption" on page 71. 

Normally, one to two roller passes are 

needed to impregnate the BRAWOLINER® 

evenly. 

 

Ensure that the liner is completely soaked 

with resin up to and past the cut mark. 

 

5. Cut off the end and the beginning of the 

BRAWOLINER® at the markings for 

impregnation.  

 

IMPORTANT 

NOTE! 
 

 

When finally trimming the impregnated 

BRAWOLINER® to length, ensure that the 

AIRBAGLINER® is not damaged. 
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6. Take the impregnated remote BRAWOLINER® to the BRAWO® Drum 4.0. 

4.3.3 Trim the pre-impregnated BRAWOLINER® to length 

and seal it (factory impregnation) 

IMPORTANT 

NOTE! Protect the pre-impregnated BRAWOLINER® 

from light throughout the entire process, 

especially direct sunlight. 

 

DANGER!  

  

GHS 07 

  

GHS 09 

  

GHS 05 

Light-curing resins 

• Causes serious eye damage 

• Causes skin irritation 

• Can cause an allergic skin reaction 

• Can irritate the respiratory tract 

• Toxic to aquatic life with long-lasting effects 

 

 Always wear safety goggles and 

protective gloves. 

 Do not eat, drink or smoke during work. 

 Do not inhale 

dust/smoke/gas/mist/vapour/aerosols. 

Ensure good ventilation throughout the 

entire work process. 

 Comply with current safety data sheets. 
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CAUTION! 
 

 

CAUSTIC EFFECT / HEALTH HAZARD! 

• Safety goggles with side shields or  

eye protection in accordance with DIN 

EN 166 

• Chemical-resistant protective suit 

• Use chemical-resistant protective 

gloves  

tested in accordance with EN 374, e.g. 

made of  

nitrile rubber. 

• BRAWO UVPox*: 

- Respiratory protection in the case of 

high concentrations, with full-face 

mask and filter 

- Respiratory protection in the case of 

aerosol and mist formation  

- Self-contained breathing apparatus 

• BRAWO LR: wear a Type A filter mask, 

depending on the hazard and risk of 

exposure  

• Comply with the current safety data 

sheet. 

 

With the BRAWO® Remote LC method, the required length of the pre-

impregnated BRAWOLINER® is calculated as follows: 
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+ F Rehabilitation length of the wastewater pipe to be 

rehabilitated 

 B including a 5 cm adhesive seam 

=  Length of the pre-impregnated BRAWOLINER® 

 

1. Trim the pre-impregnated BRAWOLINER® to length. 

 

2. Do not use the transport knot in the pre-impregnated BRAWOLINER® for the 

rehabilitation work. 

3. Mark the dimensions with a felt-tip pen. 

TAKE CARE! 
 

 

To protect the BRAWO® Magnavity/SX, no 

resin from the pre-impregnated 

BRAWOLINER® should leak onto the 

BRAWOLINER® film. It is recommended to 

take the BRAWOLINER® out of the box used 

for shipping to trim it to length. 

4. Prepare two wooden boards and two screw clamps. 

5. Align the pre-impregnated BRAWOLINER® in the direction of the arrow and 

place the AIRBAGLINER® adhesive seam with the adhesive points facing each 

other on a wooden board. 

6. Apply PICOTE® Branch Lining Glue to the underside of the AIRBAGLINER® 

bonding surface. 

7. Carefully insert the pre-impregnated BRAWOLINER® with the adhesive seam 

into the AIRBAGLINER® end and position the adhesive seam surfaces facing 

each other. 
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8. Apply adhesive to the upper side of the adhesive seam of the pre-impregnated 

BRAWOLINER®. 

9. Finalise the alignment of the adhesive 

seam between the pre-impregnated 

BRAWOLINER® and the 

AIRBAGLINER® and place a board on 

top. Clamp both sides of the boards 

with a screw clamp on each side, so 

that the glued surface is pressed 

together firmly. 
 

10. Allow the adhesive to set for at least 

30 minutes.  

 

11. Once the adhesive has set, pull the 

AIRBAGLINER® over the 

BRAWOLINER®. 

 

12. Attach the end of the pre-impregnated 

BRAWOLINER® to the 

AIRBAGLINER® at one point with the 

adhesive. 
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4.4.0 Preparing the protective AIRBAGLINER 

A protective AIRBAGLINER® is used to protect the remote BRAWOLINER® from 

the conditions in the main sewer and to maintain the pressure range between the 

inversion drum and the deflection guide. 

For this purpose, select the AIRBAGLINER® DN 200 in accordance with the 

maximum distance between the inversion nozzle of the BRAWO® Drum 4.0 and 

the inlet of the pipe to be rehabilitated. Due to the fact that the AIRBAGLINER® can 

be used multiple times, 25 and 50 m lengths of protective hose are recommended. 

 

4.5.0 Preparing for operation 

1. Position the BRAWO® Drum 4.0 at the 

start of the rehabilitation. The 

inversion drum is to be fitted with the 

appropriate inversion pipe:  

• 0.8 m for max. 25 m distance 

between the insertion point and 

the inlet of the pipe to be 

rehabilitated  

• 1.5 m inversion pipe for max.  

50 m distance between the 

insertion point and the inlet of the 

pipe to be rehabilitated 

The length of the protective 

AIRBAGLINER® must be at least 

equal to the distance between the 

inversion nozzle and the point where 

the pipe to be rehabilitated joins the 

main sewer, but may also be longer.  

 

2. Pull the protective AIRBAGLINER® 

over the appropriate inversion pipe.  
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3. Attach one end of a sufficiently long retaining strap to the drum reel and wind it 

onto the axle.  

4. Attach the magnetic cap of the 

BRAWO® Magnavity/SX to the 

retaining rope. 

 

 

IMPORTANT 
NOTE! 

 

 

If the distance between the insertion point in the 
main sewer and the inlet of the pipe to be 
rehabilitated is shorter than the length of the pipe 
to be rehabilitated, the use of a swirl device is 
recommended. 

 

5. Pull the retaining strap with the 

retaining cup through the inversion 

pipe so that the end of the retaining 

strap can be connected to the end of 

the remote BRAWOLINER®. 

 

6. Connect the compressed air 

connection to the compressed air 

manifold of the BRAWO® 

Magnavity/SX (pos. 03). 

 

03  
04  
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7. On the BRAWO® Drum 4.0, the retraction unit is positioned on the light/steam 

connection nozzle with the LED head. 

8. Lay out the appropriate hose clamps, cable ties, adhesive tape and cordless 

screwdriver, ready for use. 

9. Check the power supply. 

10. Ensure the supply of compressed air. 

11. Get the BRAWO® Magnavity/SX ready for operation. 

12. Check that the installation equipment is functioning properly. 

4.6.0 Prepare the remote BRAWOLINER® for inversion 

DANGER! 
 

 

In order to avoid the risk of fire and explosion, 

you should not use either aerosols (spray cans) 

or pressurised gas cartridges containing 

flammable propellants during any part of the 

inversion process. 

 

 

TAKE CARE! 

 

 

DANGER OF CRUSHING! 

Use protective gloves in the area of the 

handwheel. 
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1. Tie the AIRBAGLINER® end of the 

remote BRAWOLINER® to the end 

of the retaining strap.  

 

 

1. Wrap adhesive tape around the 

knotted end of the AIRBAGLINER® 

of the remote BRAWOLINER® so 

that the AIRBAGLINER® end cannot 

obscure the camera's view and there 

are no edges. 

 

2. Wrap the remote BRAWOLINER® connected to the retaining strap over the 

retaining strap onto the drum axle. Ensure that the remote BRAWOLINER® is 

aligned so that it is straight. 

3. Connect the retaining cup at the end of the remote BRAWOLINER® to the LED 

head of the BRAWO® Magnavity/SX by switching on the magnet. 
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4.7.0 Prepare and connect the BRAWO® RLC 

1. Select the appropriate BRAWO® RLC and, if necessary, fit the appropriate 

sled. 

2. Attach the beginning of the 

remote BRAWOLINER® to the 

connecting piece of the BRAWO® 

RLC using the AIRBAGLINER®. 

To do this, slide the 

AIRBAGLINER® onto the 

rearmost edge of the connecting 

piece of the BRAWO® RLC, fasten 

it with adhesive tape and secure it 

with a hose clip. 

 

3. Pull the beginning of the 

protective AIRBAGLINER® from 

the inversion nozzle of the 

inversion drum over the remote 

BRAWOLINER® and onto the 

connecting piece of the BRAWO® 

RLC. Attach the beginning of the 

protective AIRBAGLINER® with 

adhesive tape and secure it with 

two hose clips at the first and 

second grooves of the connecting 

piece of the BRAWO® RLC. 
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4. Attach an air push rod to the 

BRAWO® RLC Steinconnector 

nipple. In doing so, tighten the 

knurled nut to secure it. 

 

5. Mount the sewer camera head in 

the BRAWO® RLC camera holder. 

Do not position the camera head 

completely flush but rather slightly 

behind the edge of the holder. 

 

6. The guide rope can be connected 

to the attachment point of the 

BRAWO® RLC using a carabiner. 
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7. Prepare a sufficient number of air push rods according to the distance 

between the inlet and the insertion point, as well as a mini pressure regulator 

and handle with 3/2-way valve. 

 

4.8.0 Positioning the BRAWO® RLC in the main 

sewer 

The BRAWO® RLC can be positioned via an access point (e.g. manhole) in the 

main sewer. If it is possible to reach the inlet of the pipe to be rehabilitated in the 

main sewer via two access points, the insertion point and starting point of the 

rehabilitation is the access point with the shorter distance to the inlet of the pipe to 

be rehabilitated. If the inlet enters the main sewer at an angle of <90°, the liner 

should be guided into the inlet in such a way that the deflection angle during 

inversion is minimised. 

 

From the second access point, the guide rope attached to the BRAWO® RLC and 

a second sewer camera can be operated to aid positioning. 

1. Position the prepared BRAWO® RLC with the air push rods and the sewer 

camera at the inlet of the pipe to be rehabilitated, using the guide rope if 

necessary. During insertion, push the air push rods together piece by piece 

and connect them securely by tightening the knurled nuts. 

The positioning can be observed from the sewer camera attached to the 

BRAWO® RLC and, if required, from a second sewer camera. 
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2. After pushing in/inserting the BRAWO® RLC to the inlet of the pipe to be 

rehabilitated, connect the mini pressure regulator and handle with 3/2-way 

valve to the end of the air push rod. Connect compressed air to the 3/2-way 

valve. 

3. Pressurise the air push rods on the BRAWO® RLC to approx. 1 bar. Align the 

deflection guide of the BRAWO® RLC with the inlet of the pipe to be 

rehabilitated using the sewer camera and the handle.  

4. Increase the pressure for clamping 

the BRAWO® RLC in the main 

sewer to  

4 bar. The tensioning carriage fixes 

the position and alignment of the 

BRAWO® RLC in the main sewer. 

 

CAUTION!  

 

Adjust the compressed air for clamping to 

take into account the condition of the 

main sewer. 

➢ The clamping pressure should not 

exceed 4 bar.  
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4.9.0 Remote BRAWOLINER® inversion 

TAKE 
CARE! 

 

 

DANGER OF CRUSHING! 

Use protective gloves in the area of the 

handwheel. 

CAUTION! 

 

 

Follow the installation recommendations for 

inversion pressures on page 27. 

1. The first operator checks the 

positioning using the sewer 

camera on the BRAWO® RLC 

and gives the signal to start. The 

second operator then opens the 

compressed air supply at the ball 

valve (pos. 05 BRAWO® 

Magnavity SX). Inversion 

generally takes place at a 

pressure of approx. 0.2 - 0.3 bar. 

Particular local conditions may 

require different pressures (see 

CAUTION! on page 36). 

 

05  
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2. During inversion, use the 

inspection glass on the inversion 

drum to observe when the LED 

head is also being inverted. Help 

to guide the hose set of the 

BRAWO® Magnavity/SX into the 

BRAWO® Drum 4.0. If necessary, 

inversion can be supported by 

activating the retraction unit 

(push function). 

 

Caution: This picture aims to clarify the process and does not 
show the actual situation with the closed inspection glass on the 
BRAWO® Drum 4.0. 

CAUTION! 
 

 

The inversion process must be monitored 

continuously.  

To do this, you can use the sewer camera on 

the BRAWO® RLC, the additional sewer camera 

at the second access point and the camera on 

the BRAWO® Magnavity/SX. 
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4.10.0 End of inversion 

1. The inversion of the remote BRAWOLINER® is complete when the bonded 

AIRBAGLINER® has reached the end of the rehabilitation section. Use the 

camera on the BRAWO® Magnavity/SX to check whether the end of the bonded 

AIRBAGLINER® has been completely inverted. 

2. Lock the handwheel.  

 

3. Loosen the pneumatic fixation of the BRAWO® RLC in the pipe to prevent the 

BRAWO® RLC from sticking during the curing process. 

 

4. Seal the protective AIRBAGLINER® on the inversion pipe with two hose clips at 

the start area. 

 

5. The pressure in the rehabilitation section must be maintained until the resin has 

cured. Particular local conditions may require different pressures (see 

CAUTION! on page 36). 

6. Curing: see Chapter 4.11.0 "Light curing" on page 63. 
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4.11.0 Light curing 

The laminate is cured with the light-curing resin systems BRAWO® LR and 

BRAWO® UVPox* using a suitable curing technique. Gas discharge lamps or LEDs 

with wavelengths between 360 nm and 450 nm can be used for curing.  

DANGER!  

 

• UV RADIATION IRRITATES AND DAMAGES 

THE EYES (RISK OF BLINDNESS)! 

Protect your eyes from UV radiation by 

wearing UV safety goggles. Never look 

directly at the source of light. 

 

• DANGER OF SKIN BURNS! 

Protect your skin with suitable clothing. 

Never expose unprotected skin to UV 

radiation. 

TAKE 
CARE! 

 

 

 

• DANGER OF BURNS! 

Risk of burns from the light sources of the 

light-curing system and from the freely 

accessible liner and exposed old pipe. 

 

CAUTION! 

 

 

• The necessary preconditions for using the 

light-curing system must be observed. The 

separate operating and maintenance 

instructions for the light-curing system 

must be followed. 
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Curing of the hose liner by means of light: 

1. Start-up of the light-curing system: 

Switch on the light-curing system. The operating instructions for the light-

curing systems (BRAWO® Magnavity and BRAWO® Magnavity SX) must be 

followed! 

2. For the BRAWO® Magnavity/SX, retraction speeds are suggested according to 

the nominal diameter of the pipe to be rehabilitated and the selected 

BRAWOLINER®. When using a translucent calibration hose, the 

recommendation for a reduced retraction speed must be followed. The 

retraction speeds can be adjusted manually. The appropriate retraction speed 

(see Chapter 6.3.0 "Curing speeds" on page 71) is set via the control panel. 

The value that has been set is displayed on the control panel. 

3. Switch on the LED head. When using the BRAWO® Magnavity/SX, switch off 

the magnet after the dwell time has elapsed. 

 

 

 

 

 

 

 

IMPORTANT 
NOTE! 

 

 

Pay attention to the information on retraction 

speeds for different pipe dimensions and 

different types of BRAWOLINER®. 

See Chapter 6.4.0 "Curing speeds for" on 

page 71 and the technical data sheet for light-

curing resins. 
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CAUTION! 
 

 

This method usually involves installing 

against the direction of flow. As a result, there 

is a risk that the LED head will slip back slightly 

when the magnet is released. For this reason, 

the magnet may only be released after the UV 

light has been switched on and the dwell time 

specified in the BRAWO® Magnavity/SX has 

elapsed. 

4. Start the retraction unit. The retraction speed is shown on the display. The 

retraction of the LED head can also be monitored with the integrated camera 

via the camera monitor. During the curing process, reaction heat is generated 

in the laminate. The process temperatures can be monitored on the control 

panel.  

 

5. Once the LED head has been pulled completely through the pipe to be 

rehabilitated and the BRAWO® RLC, switch off the light source. 

 

6. Increase the retraction speed and pull the LED head through the protective 

AIRBAGLINER® back into the retraction unit. Stop the retraction. 

 

 

 

IMPORTANT 
NOTE! 

 

 

To cure any resin that may have escaped from 

the BRAWO® RLC, do not switch off the LED 

head until it has been pulled through the 

BRAWO® RLC. 
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7. Switch off the control box. 

 

8. For information on the subsequent process, see Chapter 4.12.0 "Finishing 

the installation" starting on page 67. 

  

IMPORTANT 
NOTE! 

 

 

Maintain the compressed air supply for at 

least 10 minutes after switching off the LED 

head or until the LED head has cooled to a 

temperature ≤ 30 °C. 
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4.12.0 Finishing the installation 

1. After complete curing and cooling, pull 

the AIRBAGLINER®, which is bonded 

to the BRAWOLINER® as a support 

tube, completely out of the 

BRAWOLINER® under low pressure 

(approx. 0.05 bar). The 

AIRBAGLINER® can be retracted with 

the help of the drum using the 

retaining strap. 

 

2. Withdraw the complete BRAWO® RLC 

system with protective 

AIRBAGLINER® from the pipe to be 

rehabilitated and the main sewer. 

Applying slight pressure to the system 

facilitates retraction. 

 

3. After complete retraction, release the 

system pressure (open ball valve pos. 

05). 

 

4. Open the hose clips on the BRAWO® RLC. 

 

– The installation option is complete – 

  

IMPORTANT 
NOTE! 

 

 

The installation equipment is usually lying in 

the main sewer, which carries wastewater and 

sewage, and should be cleaned immediately 

after use. 

05  
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5.0.0 Maintenance and servicing 

CAUTION! 

 

• Information on the required maintenance and 

inspection intervals can be found in the 

respective operating and maintenance 

instructions for the individual items of 

machinery and equipment. 

• Defective parts should always be replaced 

with original parts from BRAWO® SYSTEMS 

GmbH. This is the only way to ensure correct 

operation of the machinery/system. 

• Maintenance, repair and servicing work may 

only be carried out by authorised specialist 

personnel. 

• Be sure to comply with the applicable 

regulations on occupational health and safety 

and accident prevention. 

• Ensure safe and environmentally responsible 

disposal of operating and auxiliary materials, 

as well as replaced parts. 
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6.0.0 Important information about reaction 

resins 

The light-curing resin systems used are known as reaction resins. 

6.1.0 What are reaction resins? 

Reaction resins are used in a liquid state on the construction site. They harden in 

a relatively short time by means of a chemical reaction. With the right composition, 

reaction resins can achieve a high degree of mechanical strength and good 

resistance against chemicals and exposure to the weather. 

 

6.2.0 Instructions for use 

CAUTION! 
 

 

Comply with the technical data sheets and 

safety data sheets for the resins to be used. 

These can be found, for example, in the 

download area at www.brawosystems.com. 

CAUTION! 

 

 

During preparation and use, do not expose the 

resin to direct sunlight or UV light, as this will 

cause the resin to harden! 

 

Safety regulations must be complied with when working with these resins. See 

Chapter 2.4.0 "Sources of danger – Accident prevention" on page 7. 

 

 

http://www.brawosystems.com/
http://www.brawosystems.com/


                                           

 

 70 BRAWO® SYSTEMS GmbH · Blechhammerweg 13 – 17 · D-67659 Kaiserslautern, Germany · T: +49 631 
20561-100 

brawosystems.com 

 

Storage: 

Storage facilities must be frost-free (>5°C) and should be as cool as possible. 

During storage, the resins must be protected from light and air, i.e. with a sealed 

lid. 

Temperature during use: 

To ensure optimum workability, we recommend tempering the resin to +20 °C 

before use. 
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6.3.0 BRAWOLINER® resin consumption 

BRAWOLINER®  

 

 

 

 

 

All figures are to be understood as approximations and are based on experimental data. Deviations are 

possible depending on the ambient conditions.  

DN 

to achieve a minimum 
wall thickness of 3 mm 

roller 
spacing 

BRAWO® LR / 
BRAWO® UVPox* 

in kg / m 

100 

8.5 mm 

1.1 

125 1.4 

150 1.7 
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6.4.0 Curing speeds for BRAWO® Magnavity/SX 

 

Liner DN 

Retraction speed with AIRBAGLINER® 
in m/min 

Nano_96 LED 
head 

Mega_192 LED 
head 

BRAWOLINER® DN 100 100 0.3  - 

BRAWOLINER® DN 125 125 0.3  0.35 

BRAWOLINER® DN 150 150 0.3 0.35 

 
The use of a translucent calibration hose, such as the AIRBAGLINER®, can 
be selected for the BRAWO® Magnavity/SX in the "Liner" menu using the 
"+Cal" button. When this button is confirmed, the retraction speed is 
reduced by half of the value specified in the table. 

 

The operating instructions for the BRAWO® Magnavity/SX system must be followed. 

All figures are to be understood as approximations and are based on experimental data. 
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7.0.0 Installation log 

The sample installation log provided as an attachment is a recommendation on our 

part and contains all the key details you need to enable tracking of the rehabilitation 

at a later point in time.
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