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As part of a programme of harmonisation of industry standards, the European Industrial Gases Association 
(EIGA) has published EIGA Doc 132, Unmanned Air Gas Plants: Design and Operation. This publication 
was jointly produced by members of the International Harmonisation Council. 
 
This publication is intended as an international harmonised publication for the worldwide use and 
application by all members of the International Harmonisation Council whose members include the Asia 
Industrial Gases Association (AIGA), Compressed Gas Association (CGA), European Industrial Gases 
Association (EIGA), and Japan Industrial and Medical Gases Association (JIMGA). Regional editions have 
the same technical content as the EIGA edition, however, there are editorial changes primarily in formatting, 
units used and spelling. Regional regulatory requirements are those that apply to Europe. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Disclaimer 
 

All technical publications of EIGA or under EIGA's name, including Codes of practice, Safety procedures and any other technical 
information contained in such publications were obtained from sources believed to be reliable and are based on technical 
information and experience currently available from members of EIGA and others at the date of their issuance. 
 
While EIGA recommends reference to or use of its publications by its members, such reference to or use of EIGA's publications by 
its members or third parties are purely voluntary and not binding. 
 
Therefore, EIGA or its members make no guarantee of the results and assume no liability or responsibility in connection with the 
reference to or use of information or suggestions contained in EIGA's publications. 
 
EIGA has no control whatsoever as regards, performance or non performance, misinterpretation, proper or improper use of any 
information or suggestions contained in EIGA's publications by any person or entity (including EIGA members) and EIGA expressly 
disclaims any liability in connection thereto. 
 
EIGA's publications are subject to periodic review and users are cautioned to obtain the latest edition. 
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Amendments to 132/15 
 

Section Change 
 Editorial to align with IHC associations 

6.12 New section on process leaks into the cryogenic enclosure 
8 Revision to bullets 

Appendix A Minor update 
 
NOTE Technical changes from the previous edition are underlined 
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1 Introduction 

This publication has been written to address issues relating to the increasing number of air gas 
production facilities that are run unmanned or remotely operated. 

There are many similarities in the operation of manned, unmanned, and remotely operated plants; 
however, there are some differences. These differences are not only in how the plant is operated and 
maintained but also how the plant is designed. In particular, designing new unmanned plants or 
converting existing plants from manned to unmanned or remote operation requires specific design 
considerations to ensure an equivalent level of safety to that of a manned operated plant. 

2 Scope and purpose 

The purpose of this publication is to provide guidelines for the design, operation, and maintenance of a 
plant that has unmanned or remote operations. 

Unmanned or remotely operated plant functionality can range from a plant with full remote functionality 
i.e., satellite plant controlled by a remote operating centre (ROC) to a plant with autonomous operation. 

The installations that are included in this publication are: 

• cryogenic air separation plants;  

• cryogenic nitrogen generators; 

• non-cryogenic plants (pressure swing absorption, vacuum pressure swing absorption, 
membrane, etc.,) for oxygen and nitrogen; 

• pipeline compression stations; 

• compressed dry air facilities; and 

• back-up systems and site storage, if existing and integrated with the production unit. 

Specifically excluded are product supply tanks installed at a customer’s premises, home care units (for 
example, concentrators), and non-cryogenic plants with a capacity of 5 000 kg (5 ton) per day or less. 
For non-cryogenic plants from 5 000 to 20 000 kg (5 ton to 20 ton) per day, a risk assessment shall be 
carried out to identify which requirements of this publication apply. 

3 Definitions 

For the purpose of this publication, the following definitions apply. 

3.1 Publication terminology 

3.1.1 Shall 

Indicates that the procedure is mandatory. It is used wherever the criterion for conformance to specific 
recommendations allows no deviation. 

3.1.2 Should 

Indicates that a procedure is recommended. 

3.1.3 May 

Indicates that the procedure is optional. 
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3.1.4 Will 

Is used only to indicate the future, not a degree of requirement. 

3.1.5 Can 

Indicates a possibility or ability. 

3.2 Technical definitions 

3.2.1 Personnel roles 

3.2.1.1 Local operator 

Person who is on site and has control of the plant. Personnel who are working at the plant but are not 
in control of the plant are not considered to be local operators. 

3.2.1.2 Remote operator 

Person remotely located that has control of the plant. 

3.2.2 Remote control / remote monitoring 

Two-way communication from the plant to or from the ROC, (for example, receiving plant alarm / trip 
signals and the ability to remotely start / stop machinery, etc.). 

Remote monitoring implies one way communication from the plant to the ROC, (for example, receive 
only plant alarm / trip signals, plant data, etc.). 

3.2.3 Remote operating centre (ROC) 

Any location that remotely monitors and/or controls a plant or multiple plants from outside of the plant 
boundary. It can be a dedicated centre, be located at a plant site, or any other remote location. 

The ROC can also provide specialist operations support (maintenance, engineering, control systems, 
etc.). 

3.2.4 Remote operation 

Condition where a plant operates for period of time with operational control of a plant performed at a 
location other than the plant site. 

Such a condition can exist whether or not there are personnel (for example, performing trailer filling or 
maintenance tasks) at the plant site.  

Remote operation does not necessarily imply continuous communication with the plant. 

3.2.5 Unmanned operation 

Condition where a plant operates without the physical presence of personnel qualified to respond to a 
plant process or safety emergency, either independently or with direction from a qualified operator. 

3.2.6 Unmanned plant 

Plant that operates for any period of time without the physical presence of personnel qualified to respond 
to a plant process or safety emergency, either independently or with direction from a qualified operator. 
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4 Safety aspects of plant design 

4.1 General considerations 

This section briefly introduces the complex subject of safety in plant design and the reader is referred 
to Section 9 for more detailed information. 

The starting point for evaluation of safety systems is always a review that is focused on safety. This can 
typically be a hazard and operability (HAZOP) review for new plant designs or a “What If” analysis for 
retrofits. Either type of analysis will lead to a hazard identification and risk assessment. The objective 
of these assessments is to identify the safety features necessary to reduce the risk to the as low as 
reasonably practicable (ALARP) threshold–the necessary safety target set by each country / company. 

Safety related features can prevent, contain, or mitigate the hazard and comprise the following 
categories: 

• passive engineering systems (for example, selection of pipeline materials to eliminate the 
hazard, secondary leak containment system, etc.); 

• active engineering systems (for example, a device, safety valve, non-return (check) valve, or 
instrumentation (alarms and trips); and 

• procedural controls / human actions (for example, operating instructions, emergency response–
plant shutdown, isolation, etc.). 

Plants should be designed to incorporate controls in the first category (which eliminate or reduce the 
risk) as these are inherently more reliable than those in the other two categories. 

Certain safety related features that rely on instrumentation are called safety instrumented systems (SIS) 
and the following design standards give a systematic approach that is internationally recognised as best 
practice: 

• IEC 61508, Functional safety of electrical/electronic/programmable electronic safety-related 
systems –All Parts [1].1 This standard is focused towards manufacturers and suppliers of 
devices; and 

• IEC 61511, Functional safety–Safety instrumented systems for the process industry sector – All 
Parts [2]. This standard is focused towards system designers, integrators, and users. 

Both standards give guidance on how to achieve suitable reliability for these SIS (risk graph, layer of 
protection, etc.). This reliability is called the safety integrity level (SIL) (which is numbered 1 to 4) and 
such systems are usually considered to be safety critical. 

A high SIL rating means a more demanding safety function requiring more sophistication in the 
equipment (for example, SIL 4 is usually used in the nuclear industry) and requires duplication / 
redundancy / diversity in the instrumentation so that no single component could cause the overall 
system to fail. 

Typically, air separation plants have only a few SIS. Most are passive systems (material selection, 
location, etc.) or active engineering systems (safety valves, etc.). The instrumentation elements of the 
SIS may be specified with SILs. Where applied, these are usually specified to SIL 1 or SIL 2 (i.e., 1 
dangerous failure every 100 000 to 1 million hours for SIL 1 and 1 dangerous failure every 1 million to 
10 million hours for SIL 2). 

See 5.8.4 for typical examples. 

 
1 References are shown by bracketed numbers and are listed in order of appearance in the reference section. 
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Having established the required design reliability, there is also guidance on how to establish suitable 
hardware reliability. The key message here is an overall life cycle requirement for SIS so that the control 
function operates with the correct reliability over the whole life of the plant. 

See EIGA Doc 147, Guideline for Safe Practices for Cryogenic Air Separation Plants for more 
information regarding plant design and operation [3]. 

4.2 Requirements and recommendations for unmanned and remotely operated air gas plants 

A risk assessment paying particular attention to the consequences of unmanned and remote operation 
shall be made for all unmanned and remotely operated plants. For new projects, the authorities normally 
require a risk assessment as part of the operating licence. 

If the general risk assessment has not been done before, it shall be done prior to implementing 
unmanned or remote operation. 

For retrofits, the existing risk assessment shall be reviewed in detail and updated where necessary. 

The risk assessment for an operating plant shall be reviewed whenever a significant change is made to 
the process, see 4.4. The objective of the review should be to ensure that changes in operating 
conditions, connected supplier and customer processes, and surrounding communities have not 
created an unacceptable risk or altered safety features that were originally built into the design. 

Whenever an unmanned or remotely operated plant is acquired from a third party, the risk assessment 
documentation for that process shall be reviewed to confirm compliance with company and industry 
standards. If there is no existing risk assessment documentation or the existing documentation is 
incomplete, a new formal risk assessment shall be conducted. 

4.3 Plant location risk 

For unmanned or remotely operated plants, detection and mitigation of off-site risks becomes more 
important since human intervention cannot be assumed. 

Typical questions that shall be considered are: 

• How could the installation and the total stored volume of products affect the surrounding area; 

• How could the surrounding area affect the safety of the plant; 

• Can planned future developments in the surrounding area or within the plant area have a 
negative influence on safety; and 

• Can the local firefighters handle a major release of products from the plant? 

See EIGA Doc 75, Methodology for Determination of Safety and Separation Distances [4]. 

4.4 Management of change review 

Management of change (MOC) is the procedure used to ensure that changes are implemented correctly 
and safely and are documented. These documents shall be maintained at the plant. Any proposed 
change to equipment, controls, software, procedures, and facilities shall require a documented review 
by technically competent personnel and approval by authorised personnel before implementation. This 
review and authorisation shall apply to all proposed modifications or changes whether they are 
permanent, temporary, or emergency in nature. All appropriate plant documentation such as a process 
and instrument diagram, equipment specifications and drawings, and operating and maintenance 
procedures shall be updated. 
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