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Low Temperature 
Pre-Start Ventilation System 

ML 539

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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Section 1:   Pre-Start Ventilation Low Temperature
General Specification

P V  S iz e s  -  C a p a c it y T o le r a n c e
3 P V 5 0 0  to  1 5 0 0  N I /m in - 0  + 2 0 %
5 P V 2 0 0 0  to  6 0 0 0  N I /m in - 0  + 2 0 %
7 P V 7 0 0 0  to  1 4 0 0 0  N I /m in - 0  + 2 0 %

H a z a r d o u s  A r e a  C la s s i f ic a t io n
F O R  A L L  O P T IO N S ,  C O V E R E D  IN  T H IS  M A N U A L ,
( E x c e p t  P n e u m a t ic  O u t p u t  /P O )

E U R O P E  - S IR A 1 3 A T E X 1 0 8 3 X
E N 6 0 0 7 9 - 0 , E N 6 0 0 7 9 - 7
         I I  2  G    E x  d  e ia m b I IC  T 4  G b

Ta m b  -  5 0 º C   to  + 6 0 º C

IE C E x  - IE C E x S IR 1 3 .0 0 3 0 X
IE C  6 0 0 7 9 - 0 , IE C 6 0 0 7 9 - 7
E x  d  e ia m b I IC  T 4  G b
Ta m b  - 5 0 º C  to  + 6 0 º C

F O R  A L L  O P T IO N S  ( In c lu d in g  P n e u m a t ic  O u t p u t  /P O )

E U R O P E  -  E X P O 1 3 M D O C 1 3 1 4
S u ita b le  fo r  u s e  w ith  E x  e  &   E x n  e le c t r ic a l r o ta t in g
m a c h in e s

IE C E x  -  E X P O 1 3 M D O C  1 3 1 3
S u ita b le  fo r  u s e  w ith  E x  e  &  E x n  e le c t r ic a l r o ta t in g
m a c h in e s

C o n s t r u c t io n  m a t e r ia l
s s 3 1 6  S ta in le s s  S te e l

A ir  In le t  C o n n e c t io n
A ir  S u p p ly A ir  O u t le t  t o  M o t o r

3 P V 5 P V 7 P V 3 P V 5 P V 7 P V
N = N P T  ( F ) 3 /4 " 1 " 2 " 3 /4 " 1 " 2 "

A =  A N S I 1 " 1 " N /A 1 " 1 " N /A

G = B S P P 3 /4 " 1 " 2 " 3 /4 " 1 " 2 "
D =  D IN D N  2 0 D N  2 5 N /A D N  2 0 D N  2 5 N /A
R e f e r e n c e  p o in t s  a n d  s ig n a ls : 1 /8 " N P T ( F )

O u t p u t  S ig n a ls
I  S S u ita b le  f o r  IS  c i r c u i ts
P A " E x "   s w i tc h e s  b u i l t - in ,

w i th  " E x "  ju n c t io n  b o x
P O P n e u m a t ic  O u tp u t  s ig n a ls

O p t io n  C o d e s  ( A d d e d  i f  a p p l ic a b le )
C V C o n t in u o u s V e n t i la t io n
H S H ig h  S u p p ly  P r e s s u r e  (  4  to  1 6

b a rg )
H P H ig h  P r e s s u r e
LT L o w  Te m p e r a tu r e

N o t e :  T h is  e q u ip m e n t  p r o v id e s  O N LY  P r e - S t a r t  V e n t i la t io n ,  i t  is  n o t  a  P u r g e  a n d
P r e s s u r iz a t io n  s y s t e m

M o d e l  N u m b e r : # P V s s        L S        N         E T        P A      O t h e r  O p t io n s

S t a r t in g  m o d e
L S L o c a l  S t a r t v ia  E x te r n a l  P u s h  B u t to n

R S R e m o t e  S t a r t v ia  S o le n o id  V a lv e  E x
E x m b E x i E x  d
R S 0 1 R S 11 R S 2 1 2 4 V  D C
R S 0 2 n /a R S 2 2 1 1 0 V  A C
R S 0 3 n /a R S 2 3 2 3 0 V  A C

T im in g   M e t h o d

E T E le c t r o n ic
T im e r

S P E C IA L  C O N D IT IO N S  F O R  S A F E  U S E  /  C O N D IT IO N S  O F  C E R T IF IC A T E
T h e  in te n d e d  u s e  o f  th is  e q u ip m e n t  is  a s  a  p r e - s ta r t  v e n t i la t io n  s y s te m .  I t  is  th e  u s e r 's
r e s p o n s ib i l i t y  to  e n s u r e  th e  c o r r e c t  f u n c t io n a l i t y  o f  th e  e q u ip m e n t  w h e n  in  u s e .

T h e  e q u ip m e n t  e n c lo s u r e  m a y  c o n ta in R T D s  o r  s im p le  r e s is t iv e  s w itc h e s .  I t  is  th e  u s e r 's
r e s p o n s ib i l i t y  to  e n s u r e  th a t  th e s e  a r e  c o n n e c te d  in to  s u i ta b ly  c e r t i f ie d  in t r in s ic a l ly  s a fe  c ir c u its .

T h e  P r e - S ta r t  V e n t i la t io n  S y s te m ,  lo w  te m p e r a tu r e  v e r s io n ,  s h a l l  b e  p r o te c te d  b y  a  s a fe ty  r e la te d
s y s te m  th a t  e n s u r e s  th a t  i t  c a n n o t  b e e n e r g is e d  i f  th e  te m p e r a tu r e  o f  th e  a ir  in le t  o r  c o n t r o l le r  u n i t
f a l ls  b e lo w  - 2 0 º C .  T h is  s y s te m  s h a l l u t i l is e  th e R T D s  th a t  a r e  f i t te d  to  th e  c o n t r o l  u n i t  to  p r o v id e  th e
a p p r o p r ia te  le v e l  o f  s a fe ty  in te g r i ty,  i .e .  a  le v e l  o f  o p e r a t io n a l  s a fe ty  o f  C a t  3  a c c o r d in g  to  E N  9 5 4 - 1  fo r
A T E X  C a te g o r y  2  ( Z o n e  1 )  a p p l ic a t io n s ;  n o te  th a t  th e s e R T D s  h a v e  n o t  b e e n  a s s e s s e d  a s  a  s a fe ty
r e la te d  d e v ic e  in  a c c o r d a n c e  w ith E H S R  1 .5  o f  D i r e c t iv e  9 4 /9 /E C .

W h e n  th e  e q u ip m e n t  is  p r o v id e d  w ith  a n  in t r in s ic a l ly  s a f e  s o le n o id  v a lv e ,  th e  u s e r  m u s t  e n s u r e
th a t  a n y  a s s o c ia te d  l in e  in d u c ta n c e  is  w i th in  th e  p a r a m e te r s  o f  th e  s o le n o id  v a lv e  c e r t i f ic a te .
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Outlet Valve with Integral Spark Arrestor (contains overpressure Relief Valve).

Ventilation Control Unit Data

Ventilated Machine Enclosure: Ex e, Ex n Rotating Electrical Machines.

Enclosure Test Pressure: Maximum working = Outlet Valve opening pressure x 1.5.

Ventilation Time: User selectable up to 99 minutes (Tolerance: -0 + 3s).

Ventilation Initiation: Local Switch (LS): “Local Ventilation Switch” Push Button 
Operator.

Remote Start (RS) 
Optional:

Ex Solenoid Valve

Indicators: Black  / 
Flashing Yellow :

Not Ventilating
System Ventilating

Red  / Green : Power Off / Ventilation Complete.

Pneumatic Signals: System Ventilating 4.0 barg (60 psig) 1/8” NPT (F), plug fitted. 

Ventilation Complete: 4.0 barg (60 psig) 1/8” NPT (F), plug fitted. 

Ventilation in Progress & 
Ventilation Complete Contacts:

SPNO electrical switch, certified Ex db IIC T6,
Contact ratings 250 Vac 4 Amps, AC15.

Ambient Supply Temperature
Limits:

-40ºC to +60ºC

Ventilation Flow Sensors: “Ventilation Flow OK” factory set to match ventilation flow rate 
required.

Supply Pressure: 4 to 10 barg (60 to 145 psig). 

Compressed Air Supply: Clean, Dry Oil Free Air or inert Gas. Refer to Air Supply Quality sec-
tion in Installation of the System.

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

Air Consumption: 0 - 10 NI/min when not in ventilation mode.

Mounting Method Wall mounting lugs. Mounting holes as per drawing.

Signal Junction Box: ATEX & IECEx certified terminal box.

Weight (unpacked): 5PV: 72kg (158.7lb) approximate.

Default type: 3PV: 5PV: 7PV:
RLV052/ss/PV/OV/LT RLV104/ss/PV/OV/LT RLV200/ss/PV/OV/LT

Outlet Valve lift off pressure: 15 mbarg (6”wg) Pneumatically 
Operated

Pneumatically 
Operated

Tolerance: +0,-20%
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NOTE: A Solenoid Valve (Optional) may be fitted to allow remote start. Please ensure that one of the so-
lenoid valve options is selected when ordering. See General Specification for Remote Start 
Options, and Section 10 for the Recommended Spares.

Section 2:   Quick User Guide
Operation of the System

Once the system is installed correctly, turn on the air supply. Refer to the “Commissioning” on section 7 for 
commissioning instructions.

Note: User must start the system ventilation cycle by either, pressing the Local Start Push Button or 
energizing the Solenoid Valve for Remote Start (optional). Ventilation cycle will NOT start just by turning 
on the air supply.

Please refer to relevant drawing number for illustration:  XBR-1TD0-024

**Local Start: To start the ventilation cycle

• Push and hold the Local Start Push Button until flow is achieved. The “System Ventilating” LED’s will start to 
flash once air flow is achieved through the machine enclosure system.

**Remote Start (Optional)

The remote start option will require an Expo approved Solenoid Valve which can be purchased with the PV.

• Energize the Remote Start Solenoid Valve until flow is achieved in the PV. The “System Ventilating” LED’s 
will start to flash once air flow is achieved through the machine enclosure system.

• Ventilation cycle will start for the selected ventilation time.

• During the ventilation cycle the ventilation gas will exit the enclosure through the spark arrestor in the Outlet 
Valve.

Overpressure Relief
Valve Lift-Off Pressure:              Min: 20 mbarg (8.0”wg) 20 mbarg (8.0”wg) 20 mbarg (8.0”wg)

Max: 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, - 20% +0, - 20% +0, - 20%

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

Available Ventilation Flow Rate 500 NI/min
1000 NI/min

2000 NI/min
3000 NI/min

7000 NI/min
8000 NI/min

1500 NI/min 4000 NI/min 10000 NI/min
5000 NI/min 12000 NI/min

Default: 6000 NI/min 14000 NI/min
Tolerance: 1000 NI/min 2000 NI/min 7000 NI/min

Indicator Colour Status
System Ventilating Black        Not in Ventilation
Ventilation Complete Red          Power Off
Page
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• Once the sufficient number of volume changes have completed (defined by the length of the venti-
lation time period) the system will cease to supply ventilation gas to the enclosure.

• The system will show “Ventilation Complete”  signal when the ventilation cycle is completed.

Note the running time of the ventilation cycle.

NOTE: If ventilation cycle fails to start, Open the Ventilation Flow Restrictor until the 
“System Ventilating” indicator start to flash.

• Check that the ventilation time noted is greater or equal to the required ventilation time.

• The Pre-Start Ventilation will remain in “Ventilation Complete” mode until either the air supply falls below the 
minimum supply pressure or the ventilation cycle is reset or re-started either locally or remotely.

• To reset the “Ventilation Complete” signal, push the Local Start Push Button or energize the Remote Start 
Solenoid Valve for one second. 

If the Local Start Push Button is pushed or the Remote Start Solenoid Valve is energized for more than one sec-
ond, the PV system will start a new ventilation cycle after resetting.

If the system fails to work as expected, refer back to the “Installation of the System” in section 6.

If the problem continues, Refer to the “Fault Finding” in section 9.

If all checks have been done and the system still fails to operate as expected, please contact your local 
distributor or Expo Technologies.

Indicator Colour Status
System Ventilating Yellow Ventilation in progress (Flashing)
Ventilation Complete Red     Power Off (power to the electrical machine should

be off)

Indicator Colour Status
System Ventilating Black   Not in Ventilation
Ventilation Complete Green  Ventilation Cycle Successful (safe to apply power to

the electrical machine)
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Section 3:   Application Suitability
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 in (with the respective 
markings clearly displayed):

• Ex e rated rotating electrical machines - ATEX & IECEx Zone 1 or Zone 2 environment. 

• Ex n rated rotating electrical machines - ATEX & IECEx Zone 2 environment. 

Some High Voltage Ex e and Non Incendive Ex n machines, although certified to “Non-Incendive” methods of
protection can create incendive sparking. These sparks and “hot spots” are more likely to occur during machine
start-up 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. See applicable standards such as IEC
/ EN60079-15 and IEC / EN60079-7.

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 containing
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 pre-
sent 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 ad-
versely 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 
overpressure within the machine casing.

Materials of Construction

Stainless Steel Aluminium Acrylic

Mild (Carbon) Steel Nylon Silicone

Brass Polyurethane Neoprene

ABS Polycarbonate Polyester (glass filled)

Elastomeric Foam Acetal
Page
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Low Temperature System Concept

The PV-LT systems are specifically designed for environments down to -50°C ambient and -40°C supply tem-
peratures. The PV-LT housings are split into two compartments: the un-insulated top section contains the main
components and the insulated bottom section contains the temperature sensitive logic components and an EX d
heater that uses a self-limiting thermal switch which closes at -10°C and opens at +15°C. This is to maintain an
operating temperature that is suitable for the housed components. The logic supply is brought into the insulated
compartment from the main supply and fed through a copper heat exchanger that relies on convection heat trans-
fer from the EX d heater to raise the media up from -40°C. 

Conditions of Safe Operation

It is the users responsibility to ensure ventilation is not initiated until the ambient temperature of the logic com-
partment is above -20°C and the logic supply temperature is above -10°C, both of which can be monitored via
individual PT100 temperature sensors that can be interfaced through the EX e terminal box and are required to
be connected via suitable I.S barriers, refer to Electrical Circuit Diagram (drawing no: AGE-WC00-240) for further
information.

Section 4:   Description and 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 (Ex e) or Non Incendive Ex n. 

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 Ventilation is
the process of removal of contaminated air and replacement with air (or inert gas) known to be free from flam-
mable 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. No leakage compensation is
required. 

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 environ-
ment to enter the enclosure during the ventilation cycle. 

Local Operation

Local operation is selected when the remote operation option is either not available, or is de-energized. Turning
on the air supply alone will not activate a ventilation cycle. The PV system will not start until the ventilation cycle
is activated by operating the Local Start Push Button.

• To start ventilation cycle, push and hold the Local Start Push Button until flow is achieved. The flow in the 
enclosure will be indicated by the flashing Yellow  indicator “System Ventilating” LED’s. The ventilation 
cycle will then start.

• When the required ventilation flow from the outlet valve level has been attained, visual indicator, visual indi-
cator and volt free (dry) contact will indicate “System Ventilating”. 
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• The ventilation will continue for the selected ventilation time. At the end of the ventilation time the 
system will show Green  indicator “Ventilation Complete”, pneumatic signal and or another set of volt free 
(dry) contacts.

• To reset the “Ventilation Complete” signal, push the Local Start Push Button for one second.

If held for longer than one second, the system will start a new ventilation cycle after resetting.

Remote control operation (Optional)

The PV system can be operated remotely to ventilate the rotating electrical machine before use. Note that the
PV system will not start the ventilation cycle automatically when the air supply is turned on. User must activate
the ventilation cycle by energizing the Remote Start Solenoid Valve. 

The appropriate remote control option if selected must be factory fitted to the PV system. For remote control op-
eration:

• Start the ventilation cycle by energizing the Remote Start Solenoid Valve until flow is achieved in the PV sys-
tem. The flow in the enclosure will be indicated by the flashing Yellow  indicator 
“System Ventilating”.

• When the required ventilation flow from the outlet valve level has been attained, visual indicator, pneumatic 
signal or a volt free (dry) contact will indicate “System Ventilating”. 

• The ventilation will continue for the selected ventilation time. At the end of the ventilation time the system will 
show Green  indicator “Ventilation Complete”, pneumatic signal and or another set of volt free (dry) con-
tacts.

• To reset the “Ventilation Complete” signal, energize the Remote Solenoid Valve for one second.

• If held for longer than one second, the system will start a new ventilation cycle after resetting.

For Local Start or Remote Start operation; when the pressure in the enclosure reaches the liftoff pressure of the
Outlet Valve, this opens and allows airflow through the machine casing. 

The Overpressure Relief Valve can also open during fault conditions if the pressure rises inside the machine to
or above the opening pressure.

Two pipes connects the Outlet Valve to a Ventilation Flow Sensor in the PV system to measure the differential
pressure across the orifice plate. When the pressure rises above the factory set pressure flow rate, the ventilation
Flow Sensor will activate the timing circuit. The timer will operate for the specified ventilation time to ventilate the
machine if the air flow rate does not fall below the required flow rate.

When the required ventilation flow level is attained, the visual indicator “System Ventilating” will start flashing Yel-
low , and the pneumatic output or volt-free contact will be activated. 

At the end of the timed ventilation cycle, the air flow to the machine will be turned off by the PV system.   The
pressure within the machine falls to atmospheric, and the Outlet Valve closes. Within the PV system, the Green

 “Ventilation Complete” indicator, pneumatic signal & a volt free (dry) contact will close giving permission to
start the machine switchgear.

Provided that the air supply to the system is not interrupted, the system will remain in this condition unless the
Local Start or Remote Start Solenoid Valve is activated for one second causing the system to reset.
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Section 5:   Main Components
Refer to section 12 Drawings and Diagrams list for relevant PV system General Arrangement for 
components numbering.

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 is “User Adjustable” between 0-4 barg
(clockwise to increase flow) to control the total ventilation flow supplied to the enclosure during ventilation. 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 ventilation 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).

Ventilation Flow Ventilation Flow
During CV Option

Start Operator
(Local or Remote)

Ventilation Complete
(Permissive Start)

System Ventilating
Contacts

Ve
nt

ila
tio

n
Fl

ow
 R

at
e

User Selectable 1 to 99 minutes

Initial
Ventilation

Cycle

Ventilation
Complete

Flow Achieved/
Timing Starts

Pre-Start Ventilation Flow Chart
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Visual indicators 

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

/PA Terminal Box 

The Increased Safety Terminal Box is (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 washers.

/IS Intrinsically Safe (Ex i)

The output signals “Ventilation in Progress” 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 sep-
aration between I.S. circuits and non-I.S. circuits, when the solenoid valve is not I.S.

Outlet Valve

This device has several functions: 

• The Outlet Valve opens via a signal from system logic when ventilating.

• It contains a Spark Arrestor designed to prevent the emission of arcs, sparks and incandescent particles pro-
duced 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 unit that is calibrated to open when the Ventilated Enclosure pres-
sure exceeds the set point.

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 orifice 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 accu-
mulate. In particular the exterior of the spark arrestor should not be painted or blocked in any way.

Ventilation in Progress Indicator
Black   “Ventilation flow too low” (or not in Ventilation mode)
Yellow (flashing) “Ventilation flow above the minimum” (Ventilation in Progress)
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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Section 6:   Installation of the System
The Pre-Start Ventilation System must be installed by a competent person in accordance with relevant stand-
ards, such as IEC/EN 60079-14 and 60079-19. The installation must strictly adhere to the current standards that
applies to the installation of Intrinsically Safe, Increased Safety and Type “n” apparatus. Copies of the Current
Standard can be purchased from Expo Technologies or B.S.I or relevant local code / Standard.

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.

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.

Air Supply Quality

The Pre-Start Ventilation System should be connected to a protective gas supply, which is suitable for ventilation.

The supply pipe connections to the Pre-Start Ventilation System is 1” NPT (F). The size of the input pipe should
be appropriate for the maximum input ventilation flow rate for the application.

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 BS ISO
8573-1: 2001 Class 2.2.1 or equivalent local standards. This is typically referred to as Instrument Air Quality. Al-
though equipment will operate with lower air quality, 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 dew-
point.

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

Before connecting the air supply to the Pre-Start Ventilation System, the supply pipe work should be flushed
through 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 ventilation air from the Pre-Started Ventilation system should be piped within the machine to ensure venti-
lation of potential dead air spots.

Warning: 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.

Pipe Work

If the Pre-Start Ventilation is not connected directly to the machine enclosure, pipe work and fittings used to con-
nect 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.

Instrument Air Quality

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

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

Oil Content  ≤ 0.01 mg / m3 concentration total oil
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Multiple Enclosures

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

Power Supplies and their Isolation

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

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. 

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. 

Section 7:   Commissioning
Commissioning the System

Refer to the General Arrangement (GA) drawing for the Pre-Start Ventilation system option.

If, after commissioning, the system does not perform as expected, refer to the Fault Finding Section.

Follow these steps:

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 fitted cor-
rectly with clear path to the ventilation exhaust.

4. Close and re-open the internal shut off valve. See No. 5 in the GA drawing.

5. Check that the internal logic pressure gauge reads 4.0 barg (60 psig). See No. 4 in the GA drawing.

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” indicator turn from Black  to flashing 
Yellow .

8.  Check the time delay between the “System Ventilating” indicator start flashing Yellow , and the 
“Ventilation Complete” indicator turning from Red  to Green . Ventilation time should not be less than 
the minimum required. Times in excess of the minimum are permitted.

9. If the “System Ventilating” indicator does not flash Yellow , this indicates low ventilation flow. This can hap-
pen with a machine housing with greater than expected leakage.

Increase the ventilation pressure.

10.To correct this, push and hold the Local Start Push Button.
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11.Very slowly, open (clockwise) the Ventilation Flow Regulator (See No. 8 in the GA drawing), until 
the indicator flashes Yellow .   

DO NOT open too quickly as this can allow too much air and over pressurize the enclosure.

12.If after the flow regulator is fully open (the pressure gauge read 4mbar), and the “Ventilation in Progress” 
indicator does not flash Yellow , refer to next page on “Procedure for increasing air flow”.

When a full ventilation cycle is successfully completed, the “System Ventilating” indicator will turn from flashing
Yellow  to Black .

At the same time the “Ventilation Complete” indicator will turn from Red  to Green . The appropriate pneu-
matic or electrical signals will coincide with the changes of indicator status.

Once the ventilation time is completed, the ventilation air flow to the machine will stop and the “Ventilation Com-
plete” signal will activate. 

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.

To reset the “Ventilation Complete” signal, push the Local Start Push Button or energise the Remote Start Sole-
noid Valve for one second.

To re-start a ventilation cycle again, push and hold the Local Start Push Button or the Remote Start facility until
the “System Ventilating” LED’s begin to flash.

Procedure for increasing air flow 

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

See table below to identify if the PV system require the below procedure for removing the fitted restrictor to 
increase air flow through the system.

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

Necessary spanner (wrench) sizes

System  Orifice in system Outlet
Valve (required flow)

Remove Restrictor (Yes/No)

3PV 1500 NI/min Yes (If unable to achieve sufficient flow to start
electronic timer).

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 - 20mm.

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

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

Remove the restrictor.

Wind back the right hand union half towards the
left union half. 

Note: It is very important to fit the two halves 
together tightly to avoid leakage. 

Lock the two union halves together with the union
nut. Wind back the locknut to it former position.
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Section 8:   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 that 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:

Check that:

• 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

This must be carried out every 3 years.

• The intrinsically safe battery pack associated with the electronic timer should be replaced and the commis-
sioning tests repeated.

• After the timing phase has elapsed, the battery may be hot-swapped in the hazardous location without affect-
ing the operation of the Pre-Start Ventilation System
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Section 9:   Fault Finding
General Information

If there are any problems that cannot be corrected using one of the methods described, please call Expo or your
supplier for further assistance. If the system is less than 12 months old, parts under warranty should be returned
to Expo for investigation. 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. To prevent these problems, the air supply must contain a dust filter and a water filter. This
will ensure that the air is instrument quality and protect both the ventilation system and the equipment being ven-
tilated. This filtration system is not provided by Expo and 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 proce-
dures 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 the fault finding procedures, ensure that:

• Both the main air pressure to the system and the regulated pressure to the logic manifold are as specified 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. 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

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

This should be done by a competent
Service Engineer.
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Ventilation does not start or fails to complete 

This is common due to the smaller pipe diameter or smaller compressor.

Ventilation Time Insufficient

This can occur if the Electronic Timer Selector Switches have not been set correctly.

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 pres-
sure 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
enclosure.

• Slowly turn the Ventilation Flow Regula-
tor 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 sys-
tem to the Remote Start control, conti-
nuity 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.

Fault Location Cause Solution
Electronic Timer Selector
Switch

Not set correctly • Make sure the Electronic Timer Selector 
Switch is correct to the required setting.

Electronic Timer is 
faulty

• Replacement necessary

• This should be fitted by a competent Service 
Engineer.
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Flow Sensor Calibration
Contact Expo Technologies for new Ventilation Flow Sensor if the sensor is out of calibration.

Section 10:   Recommended Spares List

Section 11:   Glossary

Part Number Description

HF1-A01N-000 Plug-in 40um filter 

S0191/025 Ex d II switch SPNO

S0030/016 Ventilation Flow sensor, must be factory set to the value as stated on the
Customer Test and Inspection Sheet

ETM-IS31-001 IS battery pack for Electronic Timer 

KPV-RS00 12VDC Ex mb Remote Start Solenoid Kit

KPV-RS01 24VDC Ex mb Remote Start Solenoid Kit 

KPV-RS02 115VAC Ex mb Remote Start Solenoid Kit

KPV-RS03 SPARE 230VAC Ex mb Remote Start Solenoid Kit

KPV-RS10 12VDC Ex i Remote Start Solenoid Kit

KPV-RS11 24VDC Ex i Remote Start Solenoid Kit

KPV-RS21 24VDC Ex d Remote Start Solenoid Kit

KPV-RS22 115VAC Ex d Remote Start Solenoid Kit

KPV-RS23 230VAC Ex d Remote Start Solenoid Kit

Acronym Definition

PV Pre-Start Ventilation system

ET Electronic Timer

LS Local Start Pushbutton

RS Remote Start (Solenoid valve)

IS Intrinsically Safe

PA Permissive Alarm 

OV Power Outlet Valve
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Section 12:   Drawings and Diagrams
PV

Section 13:   Certification
Download the certificates at www.expoworldwide.com/downloads/

Title Drawing Number Number of Sheets

Pre-Start Ventilation system 5PV XBR-1TD0-024 3

Low Temp PV Typical PV Hook Up PV-HU 1

PV P and I Diagram PV-PI 1

Indicator Displays/Switch Sequence SD8167 1

PV-LT Electrical Circuit Diagram AGE-WC00-240 1

PV-LT Circuit Diagram XSD-BTD0-001 1

Component Certificate Number

Ventilation System ATEX Certificate SIRA 13ATEX1083X

IECEx Certificate SIR13.0030X

MIU/e Ex e Terminal Box ATEX Certificate ITS 10ATEX37092X

IECEx Certificate IECEx ITS 10.0003X

Electronic Timer ATEX Certificate FM 10 ATEX0003X 

IECEx Certificate IECEx FME 10.0001X

Electronic Switch Ex d limit switch IECEx EPS 14.0092X

Ex d limit switch EPS 14 ATEX 1766 X 

Solenoid Valve                  Ex mb RS00/RS01/RS02/RS03 IECEx SIR 06.0109X

SIRA BAS98ATEX2168X

Ex d Heater Ex dm IECEx PTB07.0052X
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	Low Temperature Pre-Start Ventilation System
	ML 539
	Important Note:
	It is essential for safety that the installer and user of the Expo system follow these
	instructions.
	Section 1: Pre-Start Ventilation Low Temperature
	Ventilation Control Unit Data
	Outlet Valve with Integral Spark Arrestor (contains overpressure Relief Valve).

	Section 2: Quick User Guide
	Operation of the System

	Section 3: Application Suitability
	Low Temperature System Concept
	Conditions of Safe Operation

	Section 4: Description and Principle of Operation
	Local Operation
	Remote control operation (Optional)

	Section 5: Main Components
	Air Supply Filter
	Ventilation Flow Regulator
	Ventilation Control Pilot Operated Regulator
	Logic Air Supply Regulator
	Visual indicators
	/PA Terminal Box
	/IS Intrinsically Safe (Ex i)
	Outlet Valve

	Section 6: Installation of the System
	Air Supply Quality
	Pipe Work
	Multiple Enclosures
	Power Supplies and their Isolation

	Section 7: Commissioning
	Commissioning the System
	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 fitted correctly with clear path to the ventilation exhaust.
	4. Close and re-open the internal shut off valve. See No. 5 in the GA drawing.
	5. Check that the internal logic pressure gauge reads 4.0 barg (60 psig). See No. 4 in the GA drawing.
	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” indicator turn from Black to flashing Yellow .
	8. Check the time delay between the “System Ventilating” indicator start flashing Yellow , and the “Ventilation Complete” indicator turning from Red to Green . Ventilation time should not be less than the minimum required. Times in excess of ...
	9. If the “System Ventilating” indicator does not flash Yellow , this indicates low ventilation flow. This can happen with a machine housing with greater than expected leakage.
	10. To correct this, push and hold the Local Start Push Button.
	11. Very slowly, open (clockwise) the Ventilation Flow Regulator (See No. 8 in the GA drawing), until the indicator flashes Yellow .
	12. If after the flow regulator is fully open (the pressure gauge read 4mbar), and the “Ventilation in Progress” indicator does not flash Yellow , refer to next page on “Procedure for increasing air flow”.

	Procedure for increasing air flow

	Section 8: Maintenance of the System
	General maintenance
	Maintenance of Electronic Timer

	Section 9: Fault Finding
	General Information
	Pre-Start Ventilation System has sufficient flow but no “System Ventilating” signal.
	Ventilation does not start or fails to complete
	Ventilation Time Insufficient
	Flow Sensor Calibration

	Section 10: Recommended Spares List
	Section 11: Glossary
	Section 12: Drawings and Diagrams
	Section 13: Certification
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