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1 GENERAL PRESENTATION  

1.1. The manufacturer  

SERVINOX is a specialist in processing equipment for the brewing, food-processing, 
cosmetics and chemical industries.  

Expertise in process equipment:  
In areas such as tank protection, sampling, injecting gas into liquids, pipe pigging 
and cleaning using patented products.  

SERVINOX is ISO 9001-certified and offers products that comply with the following 
applicable standards and directives:  

▪ Pressure Equipment Directive (PED) 2014/68/EU  

▪ European Directive for Equipment in an Explosive Atmosphere (ATEX) 
2014/34/EU  

▪ US 3A manufacturers sanitary standard  

We are an active member of the EHEDG France association (hygienic standard for 
European manufacturers).     

 

1.2. Instruction manual     

In order to guarantee the integrity of the equipment and the safety of personnel, 
you must read and understand the information contained in this manual before 
installing and using the equipment.   

Depending on the installation and the fluid, specific guidelines and regulations 
apply.  These must be respected.  

In addition to the instructions stated in this instruction manual, general work and 
safety instructions must be applied.  Regulations concerning the protection of the 
environment must also be respected.  

 

1.3. Presentation of the 
equipment  

 

  

The Pig Speed Control (RVO) module autonomously adjusts 

the pig's travel speed, irrespective of the particularities of 

the line to pig or the product to recover.  
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1.4. General Operation  

This system is especially suited to very long lines, inside which products of varying 
quality, density and viscosity can be transferred.  

This principle is effective in eliminating the so-called "Karcher" effect projections 
that can be seen on the PUSH, as well as the shocks at the end of pigging.  

Without a RVO module, the push pressure is usually adjusted by a manually set 
regulator; thus it remains constant from the start to the end of the pigging.  

At the start of the pigging phase, the pig must push the volume of product 
contained along the entire length of the line, possibly with riser pipes to pass 
through. Consequently the adjustment pressure must be sufficient to overcome 

these forces at the start of the pigging.  

However, as the pig advances, it has less and less pressure drop to overcome, and 
therefore the required pushing pressure is less and the pig's travel speed will then 
increase significantly.  

When the pig arrives at the end of the pigging, it is propelled by the same pressure 
as at the start and often arrives at its stop too fast, causing a severe impact, 
inducing the degradation of the pig, potential impacts on surrounding equipment 
and product projections.  

When a pig travels too fast in a line, it also generates risks of jamming in the 
elbows, causing untimely stops and therefore more friction and ultimately 
premature wear of the pig. This jerky pigging operation can make the pig 
uncontrollable.  The RVO manifold is strongly recommended from DN65, but it 
remains compatible with all diameters of pigged lines from DN25 to DN150.  

The new generation 2020 RVOs provide identical performance irrespective of the 

DN of the pigged lines.  

 

1.5. Applications  

Consequently, it is highly recommended to use the RVO panel in the following 
cases:  

▪ When the travel speed of the pig is too fast when it arrives at the stop in its 
receiving station, generating "pressure surges" on the line.  

▪ When the pig is stopped in an elbow and you have to manually increase the 

push pressure to release it.  

▪ When a flow rate is too irregular and/or pressure variations (“Karcher” 
effects) are generated by the pig's behavior in the line, which can alter the 
quality of the product or even disrupt the process and more precisely the 
processing (essential on hoppers with high & low level management).  

▪ When you want to increase the pig's life by adopting more linear travel, the 
result of constant speed during pigging without untimely stops, which 
generate gumming via abrupt restarts and therefore premature wear of the 
pig.  

▪ When you want to pig a multi-product line, without having to worry about 
adjusting the push pressures for each product. This is especially the case 
when the products to be recovered have different viscosities, thixotropies 
and/or densities.  
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▪ When you want to control the speed of the pig without restricting the flow 
area at the end, a solution which has the main disadvantage of limiting the 
flow of the liquid, thus generating pressure drops along the line & increasing 
the risk of a “Karcher” effect, without being able to guarantee that this 
control principle responds instantly.  

 

Consequently, this module is highly recommended as soon as:  

▪ The pressure at the pump outlet is greater than or equal to 2 bars,  

▪ The line is long and/or with a DN greater than or equal to 2½" (DN 65),  

▪ There are big riser pipes of liquid to push,  

▪ The product to be pushed is characterized by a significant density and/or 
viscosity,  

▪ The line is “multi-product” with fluids of different types transferred,  

▪ You want to increase the life of the pig & surrounding equipment.  

▪ The safety of equipment and operators is a priority.  
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1.6. Plan  

 

HP
Note
để đóng mở bằng tay ngắt chất lòng đẩy và xả khi bảo trì



HP
Note
Đây là van 3/2 chiều điều khiển bằng điện (NC – Normally Closed), hoạt động với điện áp 24V DC. Van sẽ chuyển trạng thái khi áp suất đầu vào lớn hơn 4 bar. Van này có nhiệm vụ điều khiển khi áp suất vượt quá 4 bar.

Van này gửi lệnh qua bypass khí nén (số 3) với áp suất điều khiển lớn hơn 4 bar đến van điều khiển hướng NC 3/2 ở cuối dàn manifold. Van điều khiển hướng sẽ thực hiện quá trình giải nén khẩn cấp, đảm bảo hệ thống hoạt động không bị giới hạn từ 0 bar.

HP
Note
Đây là đường dẫn khí nén được dùng để truyền lệnh điều khiển áp suất >4b từ van điện từ trợ giúp (số 2) tới van điều khiển hướng NC 3/2.

Khi áp suất trong hệ thống đạt mức quy định (>4 bar), bypass này sẽ truyền tín hiệu tới van điều khiển hướng, cho phép van thực hiện giải nén khẩn cấp nếu cần thiết.

HP
Note
Van này dùng để điều chỉnh áp suất khí nén đầu ra, nhằm đảm bảo người dùng có thể cài đặt áp suất tối đa cho lõi điều khiển. Áp kế tích hợp phía trước có thể hiển thị giá trị áp suất từ 0 đến 10 bar.

Lưu ý rằng nhà sản xuất khuyến cáo không nên cài đặt áp suất vượt quá 6 bar, vì đây là áp suất tối đa mà lõi điều khiển có thể sử dụng.
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2 SAFETY INSTRUCTIONS  

 

 

The operating instructions contain fundamental instructions that 
must be followed.  Consequently, they must be read before the 
equipment is installed and commissioned.  

2.1. Directions and symbols  

The following symbols are intended to highlight important points concerning the 
safety of persons and the integrity of the equipment:  

SYMBOL  DEFINITION  

 

Direct hazard for persons.  

 

Possible damage to the product or its environment  

 

Useful information or instructions for use  

 

Minimum number of people required for certain 
operations.  

(The number of people shown in the symbol 
indicates the minimum number required).  

 

Minimum level of technical ability.  

(the figure in red indicates the minimum level 

required).  

 
Some work requires specific technical skills and qualifications, such as curative 
maintenance work or work on electrical equipment.  

3 levels are used to indicate the technical ability required (knowledge of the 
equipment in question, experience, training, etc.).  

 WORKER PROFILE  SPECIFIC POINTS  

Level 1  
End user with no 
technical knowledge.  

Default level if the skill symbol is not 
present.  
Only routine use and maintenance 
operations are authorized.  

Level 2  
Experienced 
professional.  

Trained and experienced.  Familiar 
with the equipment and 
technologies used.  

Level 3  
Manufacturer's 
personnel / product 
expert  

Work reserved for the manufacturer 
of the documented equipment.  
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2.2. Worker safety  

Installation, inspection, adjustment, servicing and replacement operations must be 
performed:  

▪ By qualified personnel,  

▪ In accordance with the recommendations and instructions provided in this 

manual,  

▪ Taking into account workplace safety provisions, the installer’s procedures and 
means, and the legal requirements concerning accident prevention, especially 
with regard to electrical installations.  

 
Failure to comply with the safety instructions may result in the loss of 
any right to compensation for damages.  

 

2.3. Intended use  

Compliant use 

 
Check that the equipment has been selected for its intended use by 
consulting the accompanying documents.   

       

Non-compliant use  

 

The equipment must only be used for the intended use.  The 
manufacturer cannot be held liable if the equipment is used for 
anything other than its intended use.  

 

2.4. Generics  

DANGER / 
RISK     

Hot fluid  Very hot surface  Aggressive fluid  

SPECIFIC 
POINTS  Burns  Burns  Burns  

PREVENTION   

 

 

Appropriate 
clothing, glasses 

and  
gloves  

Appropriate 
gloves  

Appropriate 
gloves, glasses 

and  
gloves  
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3 TECHNICAL CHARACTERISTICS  

3.1. Standard version   

REQUIREMENTS SERVINOX PRODUCT  

Minimum pressure   4 bar  

Minimum pressure   10 bar  

Operating temperature  1°C to 50°C  

Standard overall dimensions  595 x 246 x 108 mm  

Overall dimensions IP69K case  610 x 769 x 217 mm  

Connections  

 

Entry date:  1/2" female Pdg  
Exit date:  1/2" female Pdg  

 

The RVO module is composed of:  

① a 3/2-way manual shut-off valve,  

② a 3/2-way NC 24Vdc solenoid valve,  

③ a pneumatic bypass,  

④ a manual pressure regulator with built-in pressure gauge (displays the 

maximum allowable push pressure),  

⑤ a 24Vdc electronic control core,  

⑥ a pneumatically operated 3/2-way NC "special high flow" directional control 

valve with built-in pressure gauge (displays the instantaneous push pressure),  

⑦ four wall mounting brackets.  

 

Compresse
d  
air intake  Compress

ed  
air outlet  

Air 
decompression 

exhaust  
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3.2. Option:  

➢ IP69KStainless steel case  

 

 

The case has a door with an integrated seal and its opening direction can be reversed.  It is locked with a special 
key in a hygienic lock:   

 

➢ Version ATEX 2014/34/EU
 

, zones 2 & 22, gas and dust  

 

termin
al 
block  

Compresse
d  
air intake  

Compressed  
air outlet  

Air 
decompression 

exhaust  
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4 DETAILED OPERATION  

 

In general, the RVO module operates as follows:  

Throughout the duration of a pigging, the RVO measures 1000 times per second 
the instantaneous air flow consumed by the pig, providing it with a value 
representative of its speed.  The module then measures the difference between 
this speed and the set speed, then corrects the push pressure 10 times/second 

until the expected speed is obtained.  

In the case of a pig traveling too fast:  

When the pig exceeds its set speed, the RVO will detect this and instantly decrease 
the push pressure until the pig returns to the set speed.  

In the event of a pig traveling too slowly or stopped:  

If the pig stops in the line, the RVO will measure a drop in the pig's air 
consumption and gradually increase the pressure until the pig releases and/or its 
speed returns to the set speed.  

 

The RVO must be inserted on the push gas supply line, ideally as close as possible 

to the starting point, upstream of the push fluid transmission valve(s).  

The RVO module can be used to feed multiple lines, provided you complete one 
push before starting another, as it is sized to control the pig's travel speed in one 
line at a time.  
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4.1. Description of the 
components  

① Cut-off valve: 

It is a manually operated 3/2-way valve that can be locked in both positions 
(Servinox does not supply the lock).  It is mainly used to manually isolate the inlet 
push fluid upstream and to decompress downstream as part of maintenance.  

 

② Pneumatic assistance solenoid valve:  

This 3/2-way NC solenoid valve is operated at 24Vdc and switches if the inlet 

pressure is >4b.  See 4.2 Electrical connections for details of the connector used.  

It then sends via the pneumatic bypass③  a control >4b to the 3/2-way NC 
directional control valve located at the end of the manifold. The directional control 
valve manages emergency decompression and thanks to this assistance, it can 

work without constraints from 0b.  

 

④ Pressure regulating valve:  

It is used to adjust the downstream air pressure, so the user can set the maximum 
pressure available to the control core.  The pressure gauge integrated on the front 

can read from 0 to 10b.  

We recommend not to exceed a setting of 6 bar on the pressure reducer, which 
corresponds to the maximum pressure that the core will be able to use.  

 

⑤ Control core:  

This is a control loop with a response time of <100 ms, comprised of:  

- A mass flowmeter that measures the instantaneous air flow consumed by 
the pig every 1 ms, in Nl/min.  

- An electronic regulator that corrects every 100 ms the actual flow rate with 
the set speed (entered locally or controlled remotely).  

It regulates a differential pressure until the target flow is obtained.  

This core offers IP65 protection and incorporates as standard:  

▪ A 24 Vdc power supply, the cable is provided.  
See 4.2 Electrical connections for details of the connectors used.  

▪ A man-machine interface with backlit display (the switch is the "ALICAT" 
button on the front) of the instantaneous air flow "Q" consumed in real 
time by the pig in Nl/min  Other physical measurements can be selected: 
mass flow, volumetric flow, pressure & T°C (instantaneous or cumulative).  

▪ Local (default) or remote settings that can be used to adjust a set flow rate 
between and 1300 Nl/min (at a relative inlet pressure of 3 bars).  

▪ More than 30 types of gas are stored in memory and can be configured via 
the menu (factory setting = air)  
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▪ Remote control and/or instantaneous measurements can be done by 
analogue signal, RS-232/RS-485 or via PROFIBUS or DeviceNet type 
protocols.  

It is connected at the inlet and outlet by 3-piece 1/2" Male to Male connections.  

 

⑥ Pigging Emergency Stop Distributor (A.U.R.): user safety  

This 3/2-way NC directional control valve can be used to quickly stop the current 
pigging in an emergency.  

The solenoid valve, which is at the start of the manifold, is continuously controlled 
by a permanent 24 Vdc power supply. In the event there is no control voltage, it no 
longer sends pneumatic control signals (Ø6/4mm pipe) to the directional control 
valve, which then switches to the safety position.  

This state allows rapid decompression downstream, thanks to an identical flow 
area in both directions (intake and exhaust), thus enabling the pig to be 
immobilized quickly.  The pressure gauge integrated on the front can 
instantaneously read the regulated pressure from 0 to 6b.  

If you forget to supply air to the panel when starting a pigging, there is a risk of 
liquid backflow. In anticipation of this scenario, the 3/2-way NC distributor is no 
longer pneumatically assisted and will thus protect the upstream control core.  

 

⑦ Wall mounting brackets:   

These are support brackets sized to accommodate all of the equipment detailed 
above, which the integrator can use to easily install the assembly.  

Fixing holes Ø6.6mm.  
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4.2. Electrical connections  

 

② Pneumatic assistance solenoid valve:  

This 3/2-way solenoid valve must be supplied with 24 Vdc by the user who only 
wants to decompress in the event of a power outage.  If the user wants to 
decompress quickly in the event a station opens manually during a pigging in 
progress or there is a B.A.U. breakdown, this 3/2-way solenoid valve must be 
supplied directly by the PLC.  

The electrical connection is made via a 4-pin M12 connector ISO 20401, EN 61076-

2-101.  

 

 

 

⑤ Control core:  

In the standard version, the control core has an 8-pin M12 male connector (see 
Appendix page 80 for the pinout diagram).  
In IP69K version, the core has a 6-pin female industrial connector (see Appendix 

page 79 for the pinout diagram).  

The cable is included.  

 

  

M12 male 
connector  

8 pins  

M12 
female 
cable  
8 pins  

6-pin male 
industrial 

cable  

(version  

6-pin 
industrial 

female 
connector  
(version  Standard  IP69K  
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4.3. Symbolic representation of 
the RVO module  
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6 OPERATING CONDITIONS  

 

6.1. Air/gas quality:  

The control module is not in itself a treatment and filtration unit.  
The end user is responsible for the quality of the fluid entering the manifold based 
on its own standards according to the current ISO 8573-1:2010 standard.  
Basic filtration of 40µ particles is required upstream.  

 

6.2. The flow 
rate  

The push fluid flow to be supplied to the manifold must be sufficient to ensure it 
operates correctly.  

We recommend ensuring a minimum flow rate of 54 Nm3/h with 6 bars of 

pressure at the manifold inlet (values for air).  

If the available flow on the main network is insufficient or fluctuating too much, it 
is recommended to set up a reserve (buffer tank) upstream of the module, whose 
size shall be validated with SERVINOX.  

The network that brings the compressed gas from the compressor or the 
pressurized storage tank to the manifold and/or the push-air valve must be sized 
to always comply with a minimum internal DN, which is defined by:  

▪ The length of the air network  
▪ The size of the DN to pig.  

The table below shows this minimum sizing value for an air network:  

 

*: The DN of the pigged line is defined on a DIN basis. For any other standard (SMS, ISO, OD), the equivalent section must be taken 
into account  

It is recommended to increase this value in order to anticipate potential additional 
consumption that may subsequently be added to this network.  

Make sure that the RVO module is at a maximum cumulative distance of 10 meters 
from the network (upstream) and from the air supply valve of the pigging station 
(downstream).  Connected by a pipe with an internal diameter greater than or 
equal to the value defined in the table above (consider 1'' min. by default).  
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6.3. Pressure  

Pay attention to Module IV of the European Directive 97/23/EC (subject to EC 
marking):  

The user is responsible for deciding which components will or will not be subject to 
this regulation, depending on the chosen maximum operating pressures of group 2 
liquids & gases in large pipes (for example the PED limit on a DN DIN125, P. max = 
8 bars and on a DIN DN150, P. max = 6.6 bars).  

 

 

6.4. Pig travel speed adjustment  

 

The table on the next page shows the instantaneous air flow Q values in Nl/min 
consumed by the pig from 0 to 7m/s, depending on the nominal diameter of the 

line & the pig's travel speed.   

By adjusting the set point, the flow rate (displayed on the front of the control core) 
is adjusted until the ideal setting is obtained. Be careful, however, if it is a question 
of scraping off a lubricating product or, on the contrary, one that adheres to the 
shell.  For example in this second case, the ideal speed will be in the upper half of 

the RVO module's adjustment range.  

These data remain indicative and experience or service conditions may lead to 
choosing different values.  
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PIG TRAVEL SPEED ADJUSTMENT  
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6.5. Configuration  

 

 

See the ALICAT MCR flow regulator user manual in the Appendix.  

 

 

 

 

6.6.  Recommendations  

ALWAYS supply air or gas to the electronic core BEFORE supplying it with 
electricity.  

DO NOT install limiting equipment and/or with risk of clogging (such as silencers or 
remote collection piping) which could throttle the outgoing flow at the emergency 

decompression level. This would eventually endanger users.  

This manual describes the general operating diagram of the basic module 
developed by SERVINOX.  As such, it cannot be considered as a standard solution 
applicable as is.  

  
The SERVINOX team must conduct an audit of each production line on which 
one plans to install such a control system in collaboration with the users in 
order to define the most suitable solution for the proposed case.  
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7 COMMISSIONING  

7.1. Transport/Reception/Handling  

 

On reception, check that:  
 

▪ the packaging is in good condition,  

▪ the delivered equipment conforms to the order,  

▪ the equipment has not been damaged.  

 

 

If the equipment is damaged, it must not be installed.  Contact the 
manufacturer or, if necessary, the distributor.  

 

 

7.2. Storage  

 

If the equipment is not installed immediately upon delivery, it should be stored 
in accordance with best practices.  

It should be stored in its original packaging, in a covered place, protected from 
dirt, rain, snow, insects, and vibrations.  

Safe storage temperature is between 5°C and 40°C, with relative air humidity < 
50%.  

 

  



 

 

 

RVO1_NOT_EN_B  
We reserve the right to modify our products without notice, including those for 

which orders have been placed.  
Page 21  

 

 

 

7.3. Installation  

General points   

The customer is responsible for installing the module.  

The customer should ensure the module is installed correctly as well as the 
connection to the main piping with standard fittings.  It shall also check the 

tightness of the installation before commissioning.  

The module must be installed right-side up (i.e., in the top/bottom direction as 
defined on the plan).  In addition, the module is unidirectional. The direction of the 
compressed air flow in the module must not be reversed.  

The module must not receive a shock, blow or fall that could damage it.  

 

Before using the equipment, the user must visually inspect the 
equipment to ensure that it seems to be in good condition: no 
corrosion, damaged parts, etc.  

Workers  

 

The work must be performed by qualified and experienced personnel.  

Precautions before 
commissioning  

Before commissioning, the RVO module must be configured and tested (see the 
chapters on Operating conditions and Configuration) to ensure that it operates 
smoothly with the features of the production line it is installed on.  
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8 MAINTENANCE AND SERVICING  

8.1. General points  

The equipment must be maintained to operate properly.  

 

It must be inspected at regular intervals.  It must be inspected 6 
months after commissioning.  

 
 

 

SERVINOX supplies spare parts to ensure the equipment is 
maintained properly and to maintain the warranty.  Specify the 
product SKU for any order.  

 

Please contact SERVINOX for advice on equipment maintenance.  

Maintenance precautions  

 

Please comply with the following before any maintenance work:  
 
- Lock out the equipment  
- Depressurize the system  
 

 

8.2. Inspections and 
servicing  

At least the following aspects must be inspected:  

▪ Absence of leaks.  

▪ Traces of corrosion.  

 

We recommend recording all maintenance and inspection operations performed 
on the system in a table of this type:  

Date  Company   Worker name  Signature  

    

PREVENTATIVE MAINTENANCE  

Operations   Other, Remarks  

  

  

CHECKS THAT THE MODULE OPERATES CORRECTLY AND IS IN GOOD 
CONDITION  

Operations   Other, Remarks  
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9 WARRANTY  

Unless stated otherwise in the proposal, the equipment is guaranteed for 12 

months starting from the date of delivery.   

Parts acknowledged as defective by an expert analysis in our plant will be 
replaced at our expense.    

 
All equipment components (wear parts, seals, etc.) must be replaced by original 
SERVINOX parts  
 
The warranty does not cover damage resulting from:  
 
Improper assembly, inappropriate use or abuse,   

An accident or non-compliant installation,   

A modification of the equipment,  

Leakage due to the flow of impurities will not be taken into account,  

Failure to perform mandatory servicing and/or maintenance.  

 

The warranty provided for our products covers free repair of returned parts when 
it can be proven that they became prematurely unusable as a result of a 
manufacturing or material defect.   

We cannot be held liable for any compensation or other obligation of this kind.  

The equipment is inspected before leaving the plant.   

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

It is hereby certified that this equipment has been 

inspected and is authorized for sale.  
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10 APPENDIX  
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IP69K wiring diagram  
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