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Pre-Start Ventilation System

Manual
ML 513

Important Note:
It is essential for safety that the installer and user of the Expo system follow these 
instructions.
Please refer to the applicable standards for principles and definition.
These instructions apply only to the ventilation system. It is the responsibility of the manufacturer of 
the machine to provide instructions for the enclosure.
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SPECIAL CONDITIONS FOR SAFE USE / CONDITIONS OF CERTIFICATE

• The intended use of this equipment is as a pre-start ventilation system. It is the user’s responsibility 
to ensure the correct functionality of the equipment when in use. 

• The equipment enclosure may contain RTDs or simple resistive switches. It is the user’s responsibility 
to ensure that these are connected into suitably certified intrinsically safe circuits. 

• The Pre-Start Ventilation System, low temperature version, shall be protected by a safety related 
system that ensures that it cannot be energised if the temperature of the air inlet or controller unit 
falls below -20°C. This system shall utilise the RTDs that are fitted to the control unit to provide the 
appropriate level of safety integrity, i.e. a level of operational safety of Cat 3 according to EN 954-1 for 
Category 2 (Zone 1) applications; note that these RTDs have not been assessed as a safety related 
device in accordance with EHSR 1.5 of the Directive 2014/34/EU. 

• When the equipment is provided with an intrinsically safe solenoid valve, the user must ensure that 
any associated line inductance is within the parameters of the solenoid valve certificate.

Section 1: Introduction & Application Suitability

Description & Use
The Pre-Start Ventilation systems designed to protect rotating electrical machines, are certified for use in 
hazardous locations, where the hazardous location is non-mining (above ground) and the hazard is caused 
by flammable gases, or vapours. The rotating electrical machines must be rated for use within the environ-
ment of installation (with the respective markings clearly displayed).

Some High Voltage machines, although certified to “Non-Incendive” methods of protection can create in-
cendive sparking. These sparks and “hot spots” are more likely to occur during machine startup due to the 
increased loading. The additional hazard that flammable gas may have entered the machine casing is the 
principle reason for fitting the Pre-Start Ventilation system. Refer to local standards for requirements for 
electrical equipment in hazardous areas.

Pre-Start Ventilation systems may be used for hazards of any gas group. Apparatus associated with the 
Pre-Start Ventilation system, such as intrinsically safe signalling circuits and flameproof enclosures con-
taining switching devices may be limited in their gas group. The certification documentation supplied with 
any of such devices must be checked to ensure their suitability.

This system is primarily designed for use with compressed air. Where other inert compressed gases are 
used (Nitrogen, for example) the user must take suitable precautions so that the build-up of the inert gas 
does not present a health hazard. Consult the Control of Substances Hazardous to Health (COSHH) data 
sheet for the gas used. Where a risk of asphyxiation exists, a warning label must be fitted to the ventilated 
enclosure.

The following materials are used in the construction of Pre-Start Ventilation Systems. If substances that 
may adversely affect any of these materials are present in the surrounding environment, please consult 
Expo Technologies for further guidance.

Note: This is NOT an Ex p “Purge & Pressurization” control system and is not designed to maintain an over-
pressure within the machine casing.

Materials of Construction

Stainless Steel Aluminium Acrylic Viton/FKM

Mild (Carbon) Steel Nylon Silicone

Brass Polyurethane Neoprene

ABS Polycarbonate Polyester (glass filled)
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Hazardous Area Classification & Certification
Standard Systems with PO 

EUROPE – EXPO 13MDOC1314
IECEx – EXPO 13MDOC1313

Standard Systems with PA/PI

ExVeritas 20ATEX0717X - EN 60079-0, EN 60079-7
        ll 2 G Ex eb ia IIC T5 Gb Tamb -20 to +59°C
or    ll 2 G Ex eb ia IIC T4 Gb Tamb -20 to +60°C
or    ll 2 G Ex db eb ia IIC T3 or T4* Gb Tamb -60 to +60°C (LT option only)

IECEx EXV 20.0050X - IEC 60079-0, IEC 60079-7
            Ex eb ia IIC T5 Gb Tamb -20 to +59°C
or        Ex eb ia IIC T4 Gb Tamb -20 to +60°C
or        Ex db eb ia IIC T3 or T4* Gb Tamb -60 to +60°C 

ExVeritas 21UKEX1054X - EN IEC 60079-0, EN IEC 6079-7
            Ex eb ia IIC T5 Gb Tamb -20 to +59°C
or        Ex eb ia IIC T4 Gb Tamb -20 to +60°C
or        Ex db eb ia IIC T3 or T4* Gb Tamb -60 to +60°C

INMETRO Certificate: TUV 23.0523X
ABNT NBR IEC 60079-0:2020, ABNT NBR IEC 60079-7:2018, ABNT NBR IEC 60529:2017
            Ex eb ia IIC T4 Gb Tamb -20 to +60°C
or        eb ia IIC T5 Gb Tamb -20 to +59°C
or        Ex db eb ia IIC T3 or T4* Gb Tamb -60 to +60°C

CCC Certificate: 2022322304004721
GB/T 3836.1, GB/T 3836.2, GB/T 3836.3, GB/T 3836.4
            Ex eb ia IIC T5 Gb Tamb -20 to +59°C
or        Ex eb ia IIC T4 Gb Tamb -20 to +60°C
or        Ex db eb ia IIC T3 or T4* Gb Tamb -60 to +60°C

* depending on heater used.

US Systems with PO option
Expo18MOC1379 - NEC 501.125(B), IEEE 1349.2011
            Class I Division 2 Groups B, C and D, T4 
            Tamb: -10°C to +50°C
            The Junction Box is rated UL Type 4 & 7

US Systems with PA/PI option
Expo17MOC#### 
            Class I Zone 1 AEx ia IIC T4 GC
            Tamb: -20°C to +60°C
            The Junction Box is rated IP66 and NEMA 4X

Note: US systems must be ordered with either the RS25 or RS41 Remote Start Valve to comply with above 
certification.
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Section 2: Operation

Principle of Operation
The Pre-Start Ventilation System applies specifically to electrical machines e.g motors and generators that 
are already (or in the process of) being certified/approved as increased Safety or Non Incendive for use in 
hazardous area.

Prior to switching on the power (either Locally or Remotely) to the electrical equipment, the machine must 
be ventilated to remove any flammable gas that might have entered the enclosure machine. Pre-Start Ven-
tilation is the process of removal of contaminated air and replacement with air (or inert gas) known to be 
free from flammable gas prior to machine start-up. The duration of the ventilation cycle process is normally 
ascertained by performing a ventilation test.

The air supply can be turned off after the Ventilation Cycle has been completed. The PV system does not 
provide leakage compensation or maintain pressurization after the ventilation cycle.

The principle of Pre-Start Ventilation is as follows:

• Clean compressed air or inert gas is drawn from a non-hazardous location.

• The interior of the machine is pre-ventilated to remove any hazardous gas.

• Measure the flow of “ventilation air” at a defined outlet.

• Positive pressure in the enclosure of the electrical machine prevents the hazardous gas from the envi-
ronment entering the machine enclosure during the ventilation cycle and presents the machine ready 
to start once the ventilation cycle is complete.
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Pre-start Ventilation Operation
Turn ON the air supply, the PV system will not start until the ventilation cycle is initiated locally or 
remotely.

Note: If the PV is energized for longer than one second, the system will start a new ventilation cycle after 
resetting.

Local Start
All systems are fitted with a push button inside the PV enclosure to initiate a ventilation cycle, refer to the 
system GA drawing for the local start push button location. Push and hold the button as above instructions 

Remote Start (RS models)
Remote start models are factory fitted with a solenoid valve (specified on ordering) inside the PV enclo-
sure. This allows the PV system to be connected to an external switch/button on-site where required.

Continuous Ventilation (CV)
With the Continuous Ventilation (CV) option the ventilation flow continues, at the same flow rate, after the 
initial ventilation cycle has elapsed. This option permits the immediate re-start of the machine in case of 
machine trip.

Outlet Valve Operation
The Ventilation flow sensor in the PV system is connected to the outlet valve to measures the pressure 
differential across the outlet valve orifice plate. Once the pressure rises above the factory set value, the 
ventilating cycle will begin and the timer activated.   

During Ventilation, when the pressure in the enclosure increases to the lift off pressure of the fitted Outlet 
Valve, the valve will automatically open to allow the ventilated gas to exit the machine enclosure through 
the spark arrestor. Once complete and the pressure falls, the valve will close. 

Note: 7PV systems are fitted with a Pneumatically Operated Valve as standard (optional for 3PV & 5PV 
systems), the valve will open as flow enters the machine casing.

The outlet valve system has an Overpressure Relief Valve fitted which will also open if the pressure inside 
the machine rises to or above the set lift off pressure to prevent over pressurization with in the machine.

Locally or remotely energize the PV system until air flow is achieved, Once 
the Ventilation flow has been achieved the “System Ventilating” LED on 
the PV system will start flashing and also indicated externally via the Sys-
tem Ventilating output accordingly.

The ventilation will continue for the selected ventilation time. During this 
time the System Ventilating LEDs on the PV system will indicate the status 
of the cycle showing on the percentage of the ventilation time completed.

At the end of the ventilation time the system will turn off the air flow to 
the machine, the “Ventilation Complete” indicator on the PV system will 
show green and also be indicated externally via the Ventilation Complete 
output accordingly. While the system remains in ventilation complete 
mode, the PV system permits the switchgear to turn the motor ON. The 
system will remain in this mode until the system is reset or re-started, or 
the air supply to the system is isolated or a fault occurs.

To reset the “Ventilation Complete” signal, energize the PV system locally 
or remotely for one second. This will turn the motor OFF, “Ventilation Com-
plete” indicator will show red on the front of the PV system and also indi-
cated externally accordingly.

LED 1

LED 2LED 3

LED 4

LED 1

LED 2LED 3

LED 4
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Section 3: Main Components
Refer Drawings for relevant PV system General Arrangement and components identification.

Air Supply Filter
The unit is provided with a 40-micron water / dust filter element as a precaution but air supply should be 
to the quality as stated in the Air Supply paragraph found in the Installation of the System section. 

Ventilation Flow Regulator
The Ventilation Flow Regulator is a 0-7 barg Pressure Regulator and enables the user to adjust the total
ventilation flow (between 0 to 4 barg) to the enclosure in order to achieve the required ventilation flow
rate compensating for the enclosure leakage. The total ventilation flow is the (Ventilation Flow rate at the
Outlet Valve +10%) + the leakage of the machine casing. 

Ventilation Control Pilot Operated Regulator 
This regulator controls the ventilation air supply to the enclosure according to the supply from the ventila-
tion flow regulator and is automatically closed after the ventilation time has been completed.

Logic Air Supply Regulator 
This device provides the system with a stable logic pressure supply for consistent operation. The pressure 
level of 4.0 barg (60 psig) is factory set and can be verified by means of the integral pressure gauge. It 
should only be adjusted if the gauge indicates that the regulated pressure is incorrect. This should indicate 
no more than 4.0 barg (60 psig). During ventilation you may notice the pressure drop down to 3.0 barg (45 
psig).

Electronic Timer Module
When the ventilation flow rate has been achieved, the sensor activates the timer. The timing period is se-
lected using switches mounted on the timer module. The Electronic Timer Module is powered either by bat-
tery or an EPPS depending on the model.

The ventilation time is indicated by for yellow LEDs on the electronic timer (see Visual Indicators). 

Purge Timer Power Supply
Battery Pack - ET Models

The Electronic Timer is powered by an intrinsically safe battery pack. The battery pack should be replaced 
every three years. See Maintenance section.

EPPS (Electro-Pneumatic Power Supply) - ES Models

The EPPS is a flameproof/explosion proof and dust-tight module, which uses a limited amount of air from 
the logic system to generate sufficient intrinsically safe power to power the Electronic Timer.

When the Electronic Timer is powered by an EPPS up to 30 seconds delay is expected once the flow sensor 
signal is received for the timer to start.

Visual Indicators 
Visual indicators are fitted to provide local status information to the operator:

Ventilation in Progress Indicator

Black   “Ventilation flow too low” (or not in Ventilation mode)

Yellow (flashing) “Ventilation flow above the minimum” (System Ventilating)

Ventilation Complete Indicator

Red     Power Off (power to the electrical machine should be off)”

Green Ventilation Cycle Successful (safe to apply power to the electrical machine)
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Terminal Box

PA Terminal Box (Ex e)

The Terminal Box is increased safety (Ex e) certified and incorporates the terminal connection points for 
the switches and solenoid valve (when Remote Start is included). All contacts provided are volt free (dry).

Cable entry methods (for example conduit or cable glands) must be certified to IECEx and ATEX standards. 
The main requirement is that IP66 (or better) ingress protection must be provided by use of seals or wash-
ers.

IS Intrinsically Safe (Ex i)

The output signals “System Ventilating” and “Ventilation Complete” are available as volt-free contacts in 
blue terminals, for connection to Intrinsically Safe circuits. The terminal box has an isolation partition to 
keep the separation between I.S. circuits and non-I.S. circuits, when the solenoid valve (RS Models) is not I.S.

PO Explosion Proof Box (Ex d)

The output signals “Ventilation in Progress” and “Ventilation Complete” are 4 barg (60 psig) pneumatic sig-
nal available for connection to 1/8” NPT Female bulkheads. Connect these signals to external pressure 
switches.

Note: When fastening the door and gland plate for the terminal box, please ensure the bolts/screws are 
torqued to 6 N·m to ensure that the correct IP seal is maintained. 

Outlet Valve
This device has several functions: 

• The Outlet Valve unit is calibrated to open when the Ventilated Enclosure pressure exceeds the set 
point. 

• It contains a Spark Arrestor designed to prevent the emission of arcs, sparks and incandescent particles 
produced by normal operation or electrical fault within the machine. 

• It measures the differential pressure across the outlet orifice during ventilation flow. The measurement 
figure indicates when the required flow rate is achieved and timing of the ventilation cycle can start. 

• It contains the overpressure Relief Valve. 

To achieve effective Ventilation Flow, the point where air enters and exits the machine should normally be 
at opposite ends of the enclosure. The Outlet Valve unit must be mounted vertically and there should be a 
minimum clearance of 300 mm (12”) around the spark arrestor. The Outlet Valve have user selectable ori-
fice plates. These allow the flow rate to be selected by the user without modification to the PV system. 

It is important that the interior and exterior of the spark arrestor is kept clean and debris is not allowed to 
accumulate. In particular the exterior of the spark arrestor should not be painted or blocked in any way.

Ex e IIC T5 Gb 
Ex tb IIIC T100ºC Db IP66
Tamb -20ºC to +55ºC

Ex e IIC T4 Gb

Tamb -20ºC to +60ºC
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Section 4: Installation
Warning! 

• The Pre-Start Ventilation System must be installed by a competent person in accordance with relevant 
local standards for installation of electrical equipment and systems within hazardous areas standards. 

• The Pre-Start Ventilation system should be installed either directly on, or close to the machine. It 
should be installed such that the system indicators and certification labels are in view.

• The system is fitted with an internal regulator factory set to 4 barg (60 psig) feeding the logic air 
supply regulator. The correct logic supply pressure is vital to the reliability and calibration of the Pre-
Start Ventilation System, therefore should NOT be adjusted.

Air Supply Quality
• The Pre-Start Ventilation System should be connected to a protective gas supply, which is suitable for 

ventilation.

• The air supply must be regulated at a pressure less than the maximum stated inlet pressure.

• The air supply must be: clean, non-flammable and from a non-hazardous location. It must comply with 
ISO 8573-1: 2001 Class 2.2.1 or equivalent local standards. This is typically referred to as Instrument 
Air Quality.

• The PV system will operate with lower air quality however, the operational life of the system will be 
adversely affected. The equipment that is being protected by the Pre-Start Ventilation may also suffer 
because of poor air quality.

* For applications where Tamb ≤ 0oC, the air supply should be Class 2.1.1 with humidity of -70oC pressure 
dewpoint.

• The air supply must contain a dust and water filter to prevent contamination in the PV system or the 
ventilated equipment, not provided by Expo.

• When an inert gas is being used to supply the ventilation system, risk of asphyxiation exists. Refer to 
Application Suitability section.

• The ventilation air from the Pre-Started Ventilation system should be piped within the machine to 
ensure ventilation of potential dead air spots.

Pipe Work
• If the Pre-Start Ventilation is not connected directly to the machine enclosure, pipe work and fittings 

used to connect the PV system to the machine enclosure should be either metallic or appropriate to the 
environment into which the system is installed. 

• No valve may be fitted in any signal pipe connecting the PV system to the machine enclosure. This pipe 
work must be fitted in accordance with local codes of practice where relevant.

• Before connecting the supply pipe to the PV System, flush with instrument quality air to remove any 
debris that may remain in the pipes. This must be carried out for at least 10 seconds for every metre of 
supply pipe.

• The size of the input pipe should be appropriate for the maximum input ventilation flow rate for the 
application.

Instrument Air Quality

Solid Particles 0.5 μm < particle size ≤1 μm, maximum 1000 particles / m3

Residual Water 1 μm maximum density, +3oC* pressure dewpoint

Oil Content ≤0.01 mg/m3 concentration total oil
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• The supply/outlet pipe connections on the Pre-Start Ventilation System are dependent on what has 
been ordered. Below are available options, refer to system model number:

Multiple Enclosures
• This system is suitable for the ventilation of the primary enclosure and its associated terminal boxes.

• All parts of the system carry a common serial number. If installing more than one system, ensure that 
this commonality is maintained within each system installed.

Power Supplies and their Isolation
• The electrical installation must conform to the local codes of practice.

• All power entering the rotating electrical machine must have a means of isolation. This also applies to 
any external power sources that are connected to the equipment such as volt-free (dry) contacts within 
the rotating electrical machine. 

Exception:
Power to Intrinsically Safe apparatus, or apparatus that is already suitable for use in hazardous
locations need not be isolated by the Pre-Start Ventilation System. The installation must strictly
adhere to the current standards that applies to the installation of Intrinsically Safe, Increased Safety
and Type “n” apparatus. 

• In all cases the user must control the application and the isolation of power to the rotating electrical 
machine after the Pre-Start Ventilation System shows the “Ventilation Complete” Green  signal.

Note: When fastening the door and gland plate of this enclosure, please ensure the bolts/screws are 
torqued to 6 N·m to ensure that the correct IP seal is maintained. 

Refer to the drawings for specific system mounting, hook up and electrical connection.

Section 5: Commissioning
Commissioning the System
Refer to the General Arrangement (GA) drawing for the Pre-Start Ventilation system option/ part position-
ing.

If, after commissioning, the system does not perform as expected, refer to Troubleshooting.

1. Disconnect the air supply pipe from the inlet to the PV System.

2. Flush the pipe through with instrument quality air to remove any debris. This must be carried out for at 
least 10 seconds for every metre of supply pipe.

3. Check all connections between the PV system and the Outlet Valve. The Outlet Valve Unit must be fit-
ted correctly with clear path to the ventilation exhaust.

4. Close and re-open the internal shut off valve. 

5. Check that the internal logic pressure gauge reads 4.0 barg (60 psig). 

3PV 5PV 7PV

NPTF (N) 3/4” 1” 2”

ANSI (A) 1” 1” N/A

BSPP (B) 3/4” 1” 2”

DIN (D) DN 20 DN 25 N/A
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6. Start the ventilation cycle by pushing the Local Start Push Button momentarily until flow is achieved. 
Or use the Remote Start facility where fitted.

7. The ventilation timer will start as soon as the “System Ventilating” LED starts flashing Yellow .
Note: If the “System Ventilating” LED does not flash Yellow , this indicates low ventilation flow. This 
can happen with a machine housing with greater than expected leakage. Refer to “Increase the venti-
lation pressure”

8. Check the ventilation time matches the set time (the time between the “System Ventilating” LED 
starting to flash Yellow , and the “Ventilation Complete” indicator turning from Red  to Green 

). The ventilation time should not be less than the set time however slightly longer times are per-
mitted. 

9. When a full ventilation cycle is successfully completed, the ventilation air flow to the machine will 
stop, the “System Ventilating” LEDs will turn OFF, the “Ventilation Complete” indicator will turn from 
Red  to Green  and the appropriate pneumatic or electrical signals will act accordingly.

10. The system will remain in this mode until the system is either reset or re-started, or the air supply to 
the system is isolated.

Increase the Ventilation Pressure.
1. Push and hold the Local Start Push Button.

2. Very slowly, open (clockwise) the Ventilation Flow Regulator, until the “System Ventilating” LED starts 
flashing Yellow .
DO NOT open too quickly as this can allow too much air and over pressurize the enclosure.

3. If after the flow regulator is fully open (the pressure gauge reads 4 mbar), and the “System Ventilat-
ing” LED does not flash Yellow , refer to “Procedure for increasing air flow”.

Procedure for Increasing Air Flow 
It is possible for the enclosure of the rotating electrical machine to have a higher leakage rate than expect-
ed, which may affect the PV system’s ability to achieve sufficient air flow to start the ventilation cycle. 

Note: This procedure should be carried out by a competent engineer.

Table below shows which system this procedure apply to and the flow rate achieved by removing the ori-
fice. 

Necessary spanner (wrench) sizes

System Orifice in system Outlet 
Valve (required flow)

Remove Restrictor 
(Yes/No)

3PV 1500 NI/min Yes

5PV 6000 NI/min Yes

7PV N/A N/A

Components 3PV 5PV

Locknut 32mm 42mm

Union Nut 40mm 54mm

Union 26mm 39mm
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Use the spanner (wrench) to loosen the locknut. 
It should go back 15 to 20mm.

Loosen the union nut and move it back towards 
the locknut as shown

Pull the right hand half of the union back 5 to 
10mm. The orifice restrictor is in the middle. 

Remove the restrictor.

Position the halves back into position, wind and 
tighten the union nut. 

Note: Ensure to fully tighten the nut to avoid 
leakage. 

Wind back and tighten the locknut back into 
position.
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Section 6: Maintenance of the System

General Maintenance
The maintenance of the system outlined in this manual should be supplemented with any additional 
requirements set out in appropriate local codes of practice.

The following checks should be carried out every 6 – 36 months dependent on environment 
according to IEC / EN 60079-17 

• Tests outlined in the Detailed Commissioning section.

• Ensure the Outlet Valve Unit is free from contamination prior to making any adjustment. To do this: 

•  Remove large cover plate using a 10 mm spanner (wrench).

•  Check that the interior and all components are clean and free from contamination.

•  Replace large cover plate.

• Check the condition of the air supply filter element. Clean or replace as necessary.

The following additional checks are recommended at least every 3 years:

• Apparatus is suitable for use in the hazardous location.

• There are no unauthorised modifications.

• The air supply is not contaminated.

• The “System Ventilating” and “System Ventilation Complete” signals function correctly.

• Approval labels are legible and not damaged.

• Adequate spares are carried.

• The action on pressure failure is correct.

Maintenance of Electronic Timer System
ET Models - This must be carried out every 3 years.

• The battery may be hot-swapped in the hazardous location without affecting the operation of the Pre-
Start Ventilation System. The Battery MUST NOT be replaced during a ventilation. 

• After replacement, repeat the commissioning tests.

• The battery module should be disposed of in accordance with the battery’s Material Safety Data Sheet 
and any relevant local and national directives.

Use a flat head screw-
driver to loosen and 
remove the two retain-
ing screws from the 
battery pack.

Pull the battery module 
away from the e-timer 
to unplug the battery 
from the e-timer.

WARNING! Pulling at 
an angle could break 
the E-timer connector.

Insert the screws and
washers into the new
battery module.

Fully plug the new bat-
tery module into the e-
timer.



ML513 | v18 Page
12

Expo Technologies UK
T: +44 (0) 20 8398 8011
E: sales@expoworldwide.com

Expo Technologies US
T: +1 (440) 247 5314
E:sales.na@expoworldwide.com

Expo Technologies China
T: +86 532 8906 9858
E: qingdao@expoworldwide.com

ES Models 

• The EPPS is intended to be maintenance free. However, routine inspection of the electrical and pneu-
matic connections is required to ensure safe operation. Check that the exhaust port on the EPPS is not 
obstructed, and firmly secured to the base plate.

• The EPPS should not be opened. Any modifications on the EPPS will invalidate the certificate.

Section 7: Troubleshooting / Fault Finding
• If the problem is not resolved after following the below instructions, please contact Expo or your local 

supplier for further assistance. 

• If the system is less than 12 months old, parts under warranty should be returned to Expo for investiga-
tion. A full report of the fault and the system serial number should accompany the parts.

• It is common for problems with the Pre-Start Ventilation System to be caused by contamination of the 
air supply with oil, water or dirt. Ensure the air supply is fitted with both a dust and water filter (must be 
sourced separately).

• Contamination can enter the system from a number of sources. To prevent this, it is essential that the 
procedures described in the Installation section are carried out prior to first use of the system. These 
procedures should also be carried out following any disconnection and re-connection of the pipe work. 
Failure to perform these procedures may cause damage to the system that will not be covered by the 
warranty.

• The system has been designed for ease of fault finding and the many of the components fitted are 
plug-in or chassis mounted. Check components by substitution only after establishing that such action 
is necessary.

Before carrying out detailed fault finding procedures, ensure that:

• Both the main air pressure to the system and the regulated pressure to the logic manifold are as speci-
fied on the settings sheet.

• Air pressure does not drop below the minimum supply pressure during ventilation; the majority of faults 
reported are due to insufficient air supply during the ventilation cycle.

Pre-Start Ventilation System has sufficient flow but no “System Ventilating” signal.
Fault Location Cause Solution

Battery Pack (ET Model) The battery pack is discharged. • Battery needs replacement.
Consult Expo Technologies.

“System Ventilating” 
switch.

Stroke actuator faulty.

Ex d system ventilating switch is 
faulty.

• Check the actuation of switch by the 
“Short Stroke Actuator for Ex d Switch”. 
Refer to relevant General Arrangement 
(GA) drawing.

• If Stroke Actuator is not moving while 
the system is ventilating, the actuator 
may require replacement. Consult 
Expo Technologies.

• If Stroke Actuator is working, check 
that the switch is closing.

• If it is not closing, it needs to be 
replaced.

• If it is closing but no signal is present, 
the switch needs replacement. Consult 
Expo Technologies
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Ventilation does not start or fails to complete 
This is common due to the smaller pipe diameter or smaller compressor.

Electronic Timer The Electronic Timer is faulty • Needs replacement. Consult Expo.

This should be done by a competent Ser-
vice Engineer.

Fault Location Cause Solution

Air Supply Pressure Air supply pressure fall below 4 barg 
(60 psig).

• Check that the air supply pressure is 
not below the specified minimum 
pressure during ventilation.

• Increase air pressure. The pressure 
gauge should be above 4 barg (60 psig) 
during ventilation.

• or replace main air filter. Consult Expo 
Technologies.

Machine could have a 
greater leakage rate 
than expected

Insufficient air supply to 
rotating electrical machine enclo-
sure.

• Slowly turn the Ventilation Flow 
Regulator to increase the air flow.

• Do this until the “Ventilation 
in Progress” indicator is activated. 
Indicator should turn from “Black ” to 
“Flashing Yellow ”

• This indicates correct Ventilation Flow.

• If the problem is not solved, refer to the 
“Procedure for increasing air flow” in 
the Commissioning section.

Remote Solenoid Valve Not functioning • Check all connections from the PV 
system to the Remote Start control, 
continuity and supply voltage where 
possible.

• Make sure all connections are secure 
and terminated correctly.

• If all these appear to be correct, then 
check the operation of the system by 
using the Local Start Push Button.

• If the Local Start Push Button 
successfully starts a ventilation cycle, 
the Solenoid Valve needs replacement.

Electronic Timer Power 
Supply 

Battery is not working correctly

EPPS not working correctly

• Battery may need replacing.

• Check all connections to and from the 
EPPS.

• Check the external exhaust port is free 
of debris and obstructions.

• EPPS may need replacing

Fault Location Cause Solution
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Ventilation Time Insufficient

Flow Sensor Calibration
Contact Expo Technologies for new Ventilation Flow Sensor if the sensor is out of calibration.

Section 8: Recommended Spares List

Section 9: Glossary

Fault Location Cause Solution

Electronic Timer 
Selector Switch

Not set correctly

Electronic Timer is faulty

• Make sure the Electronic Timer 
Selector Switch is correct to the 
required setting.

• Replacement necessary
• This should be fitted by a competent 

Service Engineer.

Part Number Description

General Spares

HF1-A03N-008 Filter kit for HF1-A03N-009 filter - size 3

HF1-A03N-007 Filter kit for HF1-A03N-006 filter - size 5

HF1-A03N-002 Filter kit for HF1-A03N-001 filter - size 7

S0030/606 Ventilation Flow sensor, must be factory set to the value as stated on the 
Customer Test and Inspection Sheet

Terminal Spares

S0191/025 Ex d II switch SPCO

AGE-SW0Z-035 IS switch SPCO

Timer Spares

ETM-IS31-001 IS battery pack for Electronic Timer (ET Models)

EPW-EPPS-000 EPPS 10.8V 80mA for Electronic Timer (ES Models)

Remote Start Spares

KPV-RS01 24VDC Remote Start Solenoid Kit 

KPV-RS02 110VAC Remote Start Solenoid Kit

KPV-RS03 230VAC Remote Start Solenoid Kit

KPV-RS11 24VDC (IS) Remote Start Solenoid Kit

KPV-RS24 24VDC (Ex d) Remote Start Solenoid Kit 

Acronym Definition

PV Pre-Start Ventilation system

EPPS Electro-Pneumatic Power Supply

ES Electronic Timer powered by EPPS

ET Electronic Timer powered by battery

LS Local Start Pushbutton

RS Remote Start (Solenoid valve)

IS Intrinsically Safe
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Section 10: Drawings and Diagrams

PA Permissive Alarm 

OV Pneumatically Operated Outlet Valve

PO Pneumatic Output

Title Drawing Number Number of Sheets

Standard Ventilation System (PA/IS Option)
Size 3 Pre-Start Ventilation System XBR-1TD0-015 2

Size 5 Pre-Start Ventilation System XBR-1TD0-014 2

Size 7 Pre-Start Ventilation System XBR-1TD0-016 2

Ventilation System (PO Option)
Pre-Start Ventilation System 3pv 3PV-SS-RS41-N-ET-PO-US 2

4X 3PV/SS/RS24/N/ET/PO/US 4X 3PV SYSTEM 2

4X 5PV/SS/RS24/N/ET/PO/US 4X 5PV SYSTEM 2

Outlet Valve
RLV52 Outlet Valve (3PV System) XBR-1TD0-015 1

5PV RLV (5PV System) XBR-1TD)-014 1

Size 7 Motorpurge RLV with Lifting Eyebolts XBR-1TD0-016 1

Hook Up/General System Installation
3/5PV Hook Up Diagram PV-HU 1

3PV-PO Hook Up Diagram 3PV-PO-HU 1

7PV Hook Up Diagram 7PV-HU 1

PRESTART SYSTEM P & I DIAGRAM PV-PI 1

PO PRESTART SYSTEM P & I DIAGRAM 3PV-PO-PI 1

Terminal Box/Connections
Ex E Junction Box Layout AGE-WC00-230 1

Nema 4X, IP66 Junction Box - I.S. Terminal Layout AMU-D1S4-011 1

Pre-Ventilation System Terminal Layout AGE-WC00-273 1

Pre-Ventilation Po System Schematic AGM-PA00-152 1

3PV 5PV 4x US Option Terminal Layout AGE-WC00-340 1

Indicator Displays/Switch Sequence SD8100 1

Acronym Definition
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Section 11: Certification
Certificates can be downloaded at ww.expoworldwide.com.

*Documents are attached to the manual.

Section 12: Technical Specification 

Model Identification

* 4X for MENA 4X models only, otherwise blank

PV System Specification

Component Certificate Number

Ventilation System EU Declaration of Conformity SC024*

ATEX Certificate ExVeritas 20ATEX0717X

IECEx Certificate IECEx EXV 20.0050X

INMETRO Certificate TÜV 23.0523X

CCC Certificate 2022322304004721

Expo Declaration (US option) Expo 17MDOC####

Expo Declaration (US option) Expo 18MDOC1379

MIU/e Ex e Terminal Box EU Declaration of Conformity SC027*

ATEX Certificate ExVeritas 19 ATEX0542X

IECEx Certificate IECEx EXV 19.0057X

CCC Certificate 2020312303000422

Explosion Proof Box UL Listing E344596

Electronic Timer EU Declaration of Conformity SC039*

ATEX Certificate FM 10ATEX0003X

IECEx Certificate IECEx FME 10.0001X

Electronic Switches ATEX Certificate EPS 14ATEX1766 X

IECEx Certificate IECEx EPS 14.0092X

CCC Certificate 2020322304000843

Expo Declaration (IS option only) Expo 20MDOC1391X

RTDs Expo Declaration (LT option only) Expo 20MDOC1403X

Solenoid Valve Certificate number as per solenoid supplied

Enclosure 
Type*

/ System 
Size

/ Enclosure 
Material

/ Starting 
Mode

/ Inlet/Output 
Connection

/ Timing 
Method

/ Output 
Signals

/ Other 
Options

Example: 3PV / ss / RS01 / N / ET / PA

3PV 5PV 7PV
Flow Rate Capacity 500 to 1500 Nl/min 2000 to 6000 Nl/min 7000 to 14000 Nl/min

Selectable Flow rates 500, 1000, 1500 Nl/
min

2000, 3000, 4000, 
5000, 6000 Nl/min

7000, 8000, 10000, 
12000, 14000 Nl/min

Default flow rates1 1000 Nl/min 2000 Nl/min 7000 Nl/min
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Standard Options

Flow rate tolerance -0 to +20% -0 to +20% -0 to +20%

Flow Sensors Factory set to match required flow rate

Supply Pressure Standard Supply 4 to 10 barg (60 to 145 psig)

High Supply (HS) N/A 4 to 16 barg (60 to 
232 psig)

4 to 16 barg (60 to 
232 psig)

Compressed Air Supply Clean, dry, oil free air or inert gas to instrument quality

Logic Regulator & Gauge Factory set to 4 barg (60 psig)

Air consumption <10NL/min when not in ventilation mode

Ventilation Time User selectable Up to 99 mins (-0 to +3 s)

Indicators System 
Ventilating

Black (LEDs OFF) : Standby

LED Flashing Yellow : System Ventilating

Ventilation 
complete

Red : Not ventilating

Green : Ventilation Complete

Pneumatic 
Signals

System 
Ventilating

4 barg (60 psig) – 1/8” NPTF fitting (plug fitted)

Ventilation 
Complete

4 barg (60 psig) – 1/8” NPTF fitting (plug fitted)

Enclosure Material 316 Stainless Steel

Mounting Method Wal mounting straps & spacers. Fix holes as per drawings

System Dimensions Refer to model drawings for detailed dimensions

System Weight2 16.5 kg (36.3 lb) 20.6 kg (45.4 lb) 43 kg (154 lb)

1. Systems shipped with the default flow rate unless specified from the customer prior to shipping. Refer to the 
system label for unit set flow rate.

2. Weights are for standard models with a standard terminal box. Weights of special variants and different termi-
nal boxes will vary. Refer to system GA for model specific weights.

3PV 5PV 7PV

Starting Mode Local Start (LS) Internal Push Button

Remote Start 
(RS)

Internal Solenoid valve – options:*
EX mb: 24 Vdc / 115 Vac / 230 Vac

EX i: 24 Vdc
EX d: 24 Vdc / 115 Vac / 230 Vac

Inlet/outlet Air 
Connection

NPTF (N) 3/4” 1” 2”

ANSI (A) 1” 1” N/A

BSPP (B) 3/4” 1” 2”

DIN (D) DN 20 DN 25 N/A

Timing Method ET Option Electronic Timer with internal battery power supply

ES Option Electronic Timer Powered with electro-pneumatic power supply

* Consult Expo if another voltage or specific certification is required.

3PV 5PV 7PV
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Special Options

Outlet Valve with Integral Spark Arrestor (contains over pressure relief valve)

Output Signals

IS option System Contacts SPCO switch, contact ratings 24 Vdc 4 Amps, considered to be ‘simple 
apparatus’ in intrinsically safe circuits (by others)

Terminal Box Stainless steel, for intrinsically safe circuits only, c/w blue terminals, 
front access cover and lower removable gland plate. IP66.

PA option System Contacts SPCO switch, contact ratings 250 Vac 4 Amps (AC-15) / 24 Vdc 4 Amps,
Ex d IIC T6 Gb / Ex tb IIIC T80ºC Db.

Ex e Terminal 
Box

Stainless Steel, with terminals, front access cover & lower removable 
gland plate.

Ex e IIC T5 Gb / Ex tb IIIC T100oC Db IP66 Tamb : -20 to +55oC 
Ex e IIC T4 Gb Tamb : -20 to +60oC

PO option System Contacts 2 barg / 30 psi / 200Kpa
UL, CSA & IEC: 6A 125Vac / 3A 250Vac

Ex d / Explosion 
Proof Box

Aluminium, IP66 box
Ex db IIC T6 Gb Tamb : -20 to +40 °C 
Ex db IIC T5 Gb Tamb : -20 to +55 °C 

UL Type 7 box suitable for Class I Division 1 Groups B, C & D.

4X Bartec FN 
Box

Class I, Division 1 Groups BCD
Enclosure Type 4X

3PV 5PV 7PV
Continuous Ventilation (CV) Ventilation sustained indefinitely after completion of ventilation cycle

Low Temperature (LT) Low Temperature option – Operates down to -60°C

Pneumatic Output Valve (PV) Outlet valve, pneumatically operated Standard in 7PV 
systems

Systems for use in America (US) NEC Class 1, Division 2 compatible

3PV 5PV 7PV
Model number RLV052/ss/PV RLV104/ss/PV RLV200/ss/PV/OV

Outlet Valve Lift off Pressure 15 mbarg (6” wg) 15 mbarg (6” wg) Pneumatically 
Operated

Over pressure 
Relief Valve Lift 
off Pressure

Minimum 20 mbarg (8” wg) 20 mbarg (8” wg) 20 mbarg (8” wg)

Maximum 50 mbarg (20” wg) 50 mbarg (20” wg) 50 mbarg (20” wg)

Default 30 mbarg (12” wg) 30 mbarg (12” wg) 30 mbarg (12” wg)

Tolerance -0 to +20% -0 to +20% -0 to +20%

Unit Weight 4 kg (8.8 lb) 7 kg (15.4 lb) 25 kg (50.6 lb)

3PV 5PV 7PV
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