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Nitrogen Buffer System 
Models 1,2 & 3 

 
ML579 

 
 
 
 
 
 
 
 
 
 
 

IMPORTANT NOTE: 
It is essential for safety that the installer and user of the Expo system follow these instructions. 

 
Please refer to the standard for principles and definitions. 

(N.B. These instructions apply only to the N2 Buffer System. It is the responsibility of the manufacturer of the Compressor 
to provide appropriate instructions for the Compressor.) 
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1.  General System Specification 
 

Model* 1 (Panel) Model* 2 (Enclosure) Model* 3 (Enclosure) 

Suitable for Type D Compressors, 
panel mounted instruments with local 
indication only. Dual chamber output 
with 1-off DPCV and 1-off PCV. 
Multiple output channels on the 
DPCV line and single out put on PCV 
line 

Suitable for Type D Compressors, 
instruments mounted in enclosure 
with local indication as standard. Dual 
chamber output with 1-off DPCV and 
1-off PCV. Multiple output channels 
on each of the DPCV and the PCV 
lines 

Suitable for Type D and Type C 
Compressors, instruments mounted 
in enclosure with local indication as 
standard. Dual chamber output with 
2-off DPCV. Multiple output channels 
on each of the DPCVs lines. 

 

 
 Part No eg.  N  B  2  -  4  4  T  S  -  H  C  0 
 
 Model* NB/CSP (1-3)  
 
 No. of Line Outputs Compartment 1 (1-10) 
 No. of Line Outputs Compartment 2 (1-10) 
  
 Transmitter  
 No Transmitters (Bulkhead connection ½” NPT)   0 
 Transmitters Included (Ex rated)   T 
 
 Switch & Junction Box 
 Visual indication only (no electrical contacts)  0 
 Volt free switch and Ex e junction box (not available with CSP1)  S 
 
 Gas Filter 
 No filter   0 
 H2S Filter  H 
 
 Check Valves 
 No check valves. Direct connection to bulkhead   0 
 Check valves on each purge line to prevent back flow of process gas  C 
 
 Other 
 Non-Standard  X 

  
Technical Specifications 
 

Pressurization Medium : Compressed inert gas (generally Nitrogen) 
   Clean, dry and free of corrosive gases or vapors.  
Temperature Range : -20°C to +55°C (-4°F to +131°F)  
Supply Pressure : 4 - 10 Barg (58 To 145 psi)  
Supply Connection : ½” NPT(F)  
Maximum Flow Rate : 500 Nl/min (1059 SCFH) 
Nominal Flow rate (Per output) : 1-25 Nl/min (2- 54 SCFH) 
Filter Condition Indicator : RED – Replace Filter 
   GREEN – Filter OK 
Buffer Gas Differential Pressure : RED ZONE – Pressure below set-point 
Gauge   GREEN ZONE – Pressure above set-point 
System Pressure Gauge : 0-10 bar 
Differential Pressure Gauge DPG : 0-5 bar 
Constant Pressure Gauge : 0-10 bar 
Housing Material : 316 Stainless Steel 
Option: /PO Pneumatic Output : ½” NPT connection for Pressure Transmitter (by others) 
Option: /PA Electrical Output : Sealed Switch SPCO, rated 250Vac 4A / 24VDC 4A 
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   Protection Ex d IIC T6 Gb / Ex tb IIIC T80°C Db 
     Junction Box    Stainless Steel IP66, c/w Exe terminals, front access cover, 
   removable gland plate supplied undrilled. 
   Protection Ex e IIC T5 Gb / Ex tb IIIC T100°C Db IP66 
     Maximum Leakage Rate : 5 Nl/min 
 
Approvals 
 
The Expo Nitrogen Buffer system conforms to API-618 5th Ed. Appendix I (Distance Piece Vent, Drain 
& Buffer Systems to Minimize Process Gas Leakage). 
 
Expo Technologies also confirms suitability of the system for installation in ATEX Zone 1 with respect 
to both mechanical hazards and electrical hazards. 
 
 

2.  Application Suitability 
 

The Nitrogen Buffer System is designed for use in normal industrial conditions of ambient temperature, 
humidity and vibration, and in either hazardous or non-hazardous locations. Please consult Expo 
before installing this equipment in conditions that may cause stresses beyond normal industrial 
conditions. For example, it is designed to be mounted onto framework in the close vicinity of a 
reciprocating compressor, but not directly onto the machine itself where it would be exposed to high 
vibration and temperatures. 

This system is designed for use primarily with compressed inert gases, predominantly Nitrogen (N2). 
Where inert compressed gasses are used, the user must take suitable precautions so that any buildup 
of inert gas does not present a hazard to health. Consult the Control of Substances Hazardous to 
Health (COSHH) data sheet for the gas used. Where risk of asphyxiation exists, a warning label must 
be fitted to the Pressurized Enclosure. 

The following materials are used in the construction of the N2 Buffer System. If substances that will 
adversely affect any of these materials are present in the surrounding environment, please consult 
Expo Technologies for further guidance. 

 

Stainless Steel Polycarbonate Aluminium 

Mild (Carbon) Steel Polyamide Polyurethane 

Brass ABS Silicone Rubber 

Copper PVC  

 
 

3.  Description and Principle of Operation 
 

The N2 Buffer System is designed to dilute any leakage of process gasses from a reciprocating 
compressor by purging the distance and packing pieces to be above the line pressure in any common 
drain or vent line. API-618 Appendix I requires that pressure to be maintained at least 15psi (1 Bar) 
above the drain pressure, even though that pressure may vary due to other process systems injecting 
gas into the drain line (usually to flare). 
 
The N2 Buffer system takes N2 (or other inert gas) at 5bar nominal and uses a signal from the common 
drain line as a set-point to a pressure regulator. That pressure regulator has an offset of 1 bar minimum, 
with the result that the injected buffer gas will be above the drain pressure by the required amount, 
even with variations in drain line pressure. 
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Inlet gas should be clean & dry and supplied via a dedicated pressure regulator. Based on ISO 8573-
1, air quality should be Class 3:3:3: 5 micron filter, -20°C dewpoint and <1mg/m3 oil. 
 

 
 
 

4.  Main Components (see GA drawing) 
 
Inlet Connections:  
Connection for supply gas, ½” NPT(F) 
Connection for external reference (Drain line) ¼” NPT(F) 
 
Outlet Connections: 
Buffer Gas Outlets per distance piece ¼” NPT(F) 
Buffer Gas Outlet Pressure to external transmitter ½” NPT(F) 
Filter/Drain line ¼” NPT(F) 
 
Inlet Filter: 
The user must ensure that the inert gas supply is clean & dry, and this component is fitted as a 
precaution. It has a 5 micron filter, replaceable by the end-user as required. 
 
 

5.  Installation of the System 
 

The N2 Buffer System is designed to install vertically with the gauges and indicators to the front. 
Mounting Lugs are provided, and these can be used on walls, Uni-Strut or other modular mounting 
framework. Vibration-isolating washers and shims should be used. 
 
The user needs to install piping connections to the compressor connection points, and it is expected 
that high quality 316SST tubing will be used. 
 
Ensure that the N2 Buffer System is not located where the visual indicators are obscured. 
 
On completion of installation, ensure that the main door is closed and secured with the key provided. 
 
If the system includes electrical signal outputs, an Ex e junction box will be provided which will be below 
the main system housing and either. 
 
Inert gas connection 
 
Connect the inert gas supply to bulkhead fitting using a suitable ½” NPT fitting.  
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Earthing 
 
The N2 Buffer System should be earthed using the M8 earth stud provided; earth cable cross-sectional 
area must be suitable for the local installation standards. 

 
Panel Diagram 

 

 
 
 
 
 
 
 

 
 
6.  Commissioning 
 

1. Open the N2 Buffer door with key provided.  

2. All gauges and indicators should read as follows (When not connected to supply pressure) 

a. Differential Pressure   :  RED ZONE 

b. Filter OK     :  GREEN 

c. Supply Pressure    :  0 Barg 

d. Constant Pressure (Model 1&2)  :  0 Barg  

3. Refer the TI sheet for specific values of the valves and flow meters. 

4. Connect the system to the supply pressure 4-10 Barg (58 to 145 psi); 

5. Check that the Isolation Valve is Open;  

a. To open the Isolation Valve, turn 90° anti-clockwise.  

b. To close the Isolation Valve, turn 90° clockwise. 

6. The Pressure Control Valve is pre-set to 2.7 Barg; check the supply pressure gauge. If 

necessary, re-set the supply pressure, pull the cap outwards and; 

a. Turn the Cap/Knob clockwise to increase the pressure. 

b. Turn the Cap/Knob anti clockwise to decrease the pressure.  

7. The Rotameters are typically set to 54 SCFH or 25 LPM. The lines can be adjusted in balance 

to suit the requirement of customer. 

a. Turn the Knob clockwise to reduce the flowrate. 

b. Turn the Knob anti clockwise to increase the flowrate.  

8. The Differential Pressure Control Valve is pre-set to 1.25Barg (approx.) above Drain Pressure 

Gauge. The Differential Pressure Control Valve can be adjusted to suit customer requirement 

on site by competent Engineers. If the pressures is less than 1 Barg, slowly increase the 

Differential Pressure Control Valve (clockwise) until the Differential Pressure Gauge dial turns 

to GREEN ZONE. Turn further until it is at 1.25 Barg. 

Model 2 Chassis Plate Model 3 Chassis Plate 

SYSTEM PRESSURE 
GAUGE 

CONSTANT PRESSURE 
GAUGE 

DIFFERENTIAL 
PRESSURE GAUGE 

FILTER  
INDICATOR 
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Note: The Differential Pressure Control Valve should only be set on the rising pressure 

because of the hysteresis. 

 

9. Lock Differential Pressure Control Valve using the nut on the valve stem. 

10. All gauges and indicators should read as follow: In ideal working condition. 

a. Differential Pressure Gauge (6) :  GREEN ZONE (1.25 bar) 

b. Filter OK     (3) :  GREEN 

c. Supply Pressure   (10) :  2.7 Barg  

d. Constant Pressure    :  As required by customer 

11. Close the N2 Buffer door and lock with key provided. 
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7.  Maintenance of the System 
 

The maintenance recommended for the system consists of the following, supplemented by any 
additional local requirements imposed by the local Code of Practice. 
 
Initial Maintenance 
 
Expo recommends that the functionality of the flow control valve is inspected 6 months after installation. 
 
Routine Maintenance 
 
At least every two years, the following additional checks are recommended: 

• Inspect the Filter. 

• There are no unauthorized modifications 

• The flow control valve cap is present 

• Seals are undamaged 

• The source of air is uncontaminated 

• Adequate spares are carried 

• Flow lines are still balanced & adjust if needed. 

• Functional check: reduce the pressure via the DPCV and verify that the pressure sensor is 

triggered. Then reset that DPCV pressure as above, back to normal value of 1.25 Barg. 

Pressure Sensor Calibration 
 
If it is decided that the pressure sensor(s) needs recalibrating, they must be returned to Expo for this 
service. To remove the sensor, depress the collet on the connection fitting and pull out the pipe. (With 
the collet depressed, the pipe will come out easily). Unscrew the sensor (anticlockwise).  
 
Before conducting any maintenance on the system, make sure the isolation valves are completely shut, 
and the system is depressurized. 
 
Replacing Sensor 
 

1. Remove the plastic tubing terminating into the push in fittings on the sensor as shown in the 

photo (hint: take a photo of the tubing before you remove it, so you know how it goes back). 
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2. Firmly grip the sensor alloy housing with your hand and rotate anticlockwise to unscrew the 

sensor from the base (yellow block). 

 
3. Screw in the new sensor. Make sure it has been calibrated before screwing it in. There should 

be a calibration sticker on the sensor which will show if/when it has been calibrated, and to what 

pressure. 

 
4. Connect the plastic tube back to the sensors and make sure they are switching at the correct 

pressures. Refer to the Manual and TIS for procedure on this. 

Replacing Gauge 
 

1. Unscrew the nuts on the bottom of each gauge. You will need 14mm spanner to do this. 

 
2. Unscrew the 4 hex screws holding the chassis plate to the sides of enclosure. These do 

not need to be unscrewed and removed, just unscrewed by around 10mm. 

 

3. Remove the chassis plate and lie face down 
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4. Use circlip plyers and remove the circlip holding the gauge onto the chassis plate. If it is the 

larger DP gauge, there will be a hose clip holding it on. Unscrew the hose clip and remove 

the gauge. 

 

5. Replace the gauge with the new one. 

 

6. Place the circlip or hose clip back on, and re insert the chassis plate. 

 

7. Tighten the 4 hex screws and the nuts on the gauges. 

 

8. Turn the pressure. 
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Replacing Filter 
 

1. Remove the filter bowl by pushing it up and twisting 90 degrees clockwise. 
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2. Remove the filter element by unscrewing it. 

 

3. Replace with the new element and push the bowl back up and twist until it is set back in place. 

 
 

8.  Fault Finding 
 

If the system does not behave in the manner described above, please call your local Expo distributor 
or the Expo factory for further assistance. 
 
 

9.  Recommended Spares List 
 

HF1-A03N-010 Filter  
HGA-0000-074 Differential Pressure Gauge, 0-5 bar 
HGA-0000-075 Pressure Gauge, 0-10 bar 
HRP-0000-004 Rotameter, 0-30 Nl/min 
S0015/292  Pressure Relief Valve (PRV) 
HPG-NCB0-000 Pressure Control Valve (PCV) 
HRA-0000-016 Differential Pressure Control Valve (DPCV)  
HVP-A000-025 Check Valve 
AGM-PA00-148 Pressure Sensor 
AGM-PA00-135 Differential Pressure Sensor 
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10.  Drawings and Diagrams 
 

Title Drawing Number Sheet(s) 

N2 BUFFER 2-20 LINE CSP2-440S-000-GA 3 
NITROGEN BUFFER P AND I DIAGRAM CSP2-440S-000-PI 1 
CSP/NB 2 N2 BUFFER HOOK-UP NB Model 2-HU 1 

 
Drawings for various models can be provided upon request. Contact EXPO for further information. 
 
 

11.  Certificates 
 

Component Certificate Number 

Ex e Junction Box ITS 10ATEX37092X 
Ex e Terminal Block DEMKO 14 ATEX 1338U 
Pyropress Pressure Transmitter KDB 12ATEX0009X 
Bartec Limit Switch EPS 14ATEX 1 766 X 
EU -Declaration of Conformity SC043 
 EXPO 18ATEX1376X 
 ExVeritas 18FILE0415 
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SC043 v2 - Nitrogen Buffer System - NB*-*** and CSP*-*** EU DoC 

 

 

 
EU-Declaration of 

Conformity 

With 
European 
Directives 

Issued under the sole responsibility of  

Expo Technologies Ltd 
Unit 2, The Summit, Hanworth Road 
Sunbury on Thames TW16 5DB, UK 

 
This is to declare that the products listed below are manufactured in conformity with the following 
European Directives and Standards: 
1. Product: 

Nitrogen Buffer System 
Models: NB*-*** and CSP*-*** 

 
2. Directives: 

Equipment for explosive atmospheres ATEX Directive 2014/34/EU 
 
3. Applicable Standards for ATEX Directive 2014/34/EU: 

BS EN 60079-0:2012 
BS EN ISO 80079-36:2016 

 
4. The Nitrogen Buffer System shall be marked as follows: 

4.1. Standard unit 

 0518  II 2 G  Ex h IIB T5 Gb 
   Tamb -20⁰C to +55⁰C 

4.1.1. Including a Pressure Transmitter 

 0518  II 2 G  Ex h db ia IIB T5 Gb 
  Tamb -20⁰C to +55⁰C 

4.2. Low Pressure and Differential Pressure Sensor Alarm Switch Option 

 0518  II 2 G  Ex h db eb IIB T5 Gb 
  Tamb -20⁰C to +55⁰C 

4.2.1. Including a Pressure Transmitter 

 0518  II 2 G  Ex h db eb ia IIB T5 Gb 
  Tamb -20⁰C to +55⁰C 
 

The Nitrogen Buffer System documentation is lodged with ExVeritas Limited, Unit 16-18, Abenbury Way. Wrexham 
Industrial Estate, Wrexham, LL13 9UZ, United Kingdom, Notified Body No. 2585, under the Technical 
Documentation Storage ExVeritas 18FILE0415. 
 
Formal assessment and reports are compiled with the certificate EXPO 18ATEX1376X. 
Technical documentation and assessment are in the Expo technical file SC043. 
 
Signed for and on behalf of Expo Technologies Ltd 

 
 
 
 
Signed Date 27/11/2018 
Managing Director  
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