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1 Introduction J‘%

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

There are many similarities in the operation of manned & unmanned 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 operation requires special
precautions to maintain an adequate level of safety.

A, PO RRGET | [T SO R AN -

) kﬁéﬂuwgﬁérﬁs ) ARy L 0 g e R e
i 9 o T “‘i Fh 2 PR S BT e ORI ?ﬁ#@‘ﬁ'ltﬁaz*ﬁé@ﬁ’iﬁﬁﬁfﬁfﬂug{%
?Fb“éﬁ Lpuqb“*‘*”ﬁy

2 Scope and purpose FFEZEE [y

Unmanned plant functionality can range from a plant with full remote functionality 1.e. satellite plant
controlled by a Remote Operating Centre (ROC) to a simple plant with a local monitoring system and
a dial-out function to alert a local technician.

The 1nstallations that are included in this document are:
e Air separation plants (with backup systems and site storage as appropriate)
e Nitrogen generators
e Non cryogenic plants (Pressure swing absorption, Vacuum pressure swing absorption,
Membrane, etc) for oxygen and nitrogen
e Pipeline compression stations (including compressed dry air facilities), that are partially or
totally operated from a remote location and that have unmanned operations.

Specifically excluded are product supply tanks installed at a customer’ s premises, home care units
(e.g. concentrators) and non-cryo generators with a capacity of 5 000 kg per day or less. For non-cryo
generators from 5 000 - 20 000 kg per day, a proper risk assessment should be made as to which
provisions apply. Consideration shall be given to process complexity, location etc when making this
assessment.

The purpose of this document 1s to provide guidelines for the design, operation, and maintenance of a
plant that will have unmanned operations.
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3 Definitions &

3.1 Verbal Forms Hgafi="

“Shall” indicates a very strong concern or instruction. " | F- ﬁgi?urﬁ%f’ JF‘}T’F'[?

“Should” indicates a recommendation. " ’f%% 3 F BT

“May “and “need not” are used when the application is optional. "' ; * %’Tﬁl o ORI ER T i
“Will” 1is used to indicate the future only, not a degree of requirement.

"E R T %ﬁ;' o RPN EE T i

“May “and “need not” are used when the application is optional. r;_{gj 2 FRAF T AR Jﬁ*

=

—

3.2 Unmanned Plant 7., * #e3Ep9 Ry

The unmanned plant includes the Air Separation Units (ASU) or gas generator, storage, filling and ~ back-up
systems.
S 2NN ’%’(fﬁﬂ?ﬁ;ﬂr‘%ﬁ Fﬁ%ﬁ‘fﬁp%ﬁ’ﬁgéﬁ B [y ,gfﬁ?ﬁﬁJE‘Jﬁ o

3.3 Unmanned Operation =, * #8442

The condition where a plant operates without the physical presence of a site operator.

AT 1 T S
3.4 Remote Operation féfﬁﬁéﬂ

The condition where operational control of a plant is at a location other than the plant site.

Such a condition may exist whether or not there are personnel (e.g. performing filling or maintenance tasks) at the
plant site.

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

ﬁ-@f}'ﬁ W FBE [ T R 9 s
TR A [

YR W ] - SR

3.5 Remote Control/Remote Monitoring ﬁfﬁﬁﬁiﬂlﬁfﬁdﬂrﬁ

Remote Control of a plant implies two way communication from the plant to/from the ROC (e.g. receiving plant
alarm/trip signals & the ability to remotely start/stop machinery etc).

Remote Monitoring implies one way communication from the plant to the ROC (e.g. receive only plant alarm/trip
signals, plant data etc).

“ff;f;% i ;Q i ﬁ?ﬁ)ﬁéﬁﬁ S S RS R RS T | iy
RSB IDS) -

SRR O RL I R R 1 [ R T [ o R VR DR | o 2 il )
3.6 Remote Operating Centre (ROC) ﬁf‘ﬁdﬁé?}?l I-& (ROC)

This 1s a Centre that remotely monitors and operates a plant or multiple plants. It could be a dedicated centre, be
located at a plant site or any other remote location.

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

ORI W KD 5% fre BRI o F AL W £ (o - -
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3.7 Personnel Roles * FiZH3

3.7.1 Plant Owner / Person Responsible for the Plant = R5| * / Ry g1 *
Single point of contact who is responsible for plant operation, maintenance, etc.

FIf Wl RS EORT-

3.7.2  Remote Operator EHiigiz f

Person remotely located that has control of the plant. The remote operator does not need to be located at the
ROC.

SR R~ L o SRR S T - R R e T
3.7.3  Local Operator ZHiE#Z £

Person who 18 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.

T o S
G URBEERNT s e TR it

3.7.4  First Responder 57— & ~ £}

The First Responder is the person that is first to arrive at the physical site of an emergency. This could be
the Operator, Customer, Fire Dept., etc.

Tﬁfifiﬂﬁﬁ‘ggﬂgiﬁyéﬁé (o B AR R Y o BEA ORI EY ~ H T AR E
4 Safety Aspects of Plant Design = ’Hfzf%??fﬁlfﬁl? HEl

4.1 General Considerations — §&¥&l

This section briefly introduces the complex subject of safety in plant design and the reader is referred to various
documents in section 9.4 for more detailed information.

The starting point for evaluation of safety systems is always a review that 1s focused on safety. This can typically
bea “HazOp~ for new plant designs or a “What If” analysis for retrofits. Either type of analysis will lead to
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 may prevent, contain or mitigate the hazard and comprise the following categories:

o Passive Engineering Systems e.g. selection of pipeline materials to eliminate the hazard, tank bunds to
contain the leak etc.
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o Active Engineering Systems — a device e.g. safety valve, non return valve or instrumentation (alarms &
trips)

o Procedural Controls / Human Actions e.g. Operating Instructions, Emergency Response - plant shutdown,
1solation etc.

Ideally plants should have been 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:

e JEC 61508: Functional Safety of electrical/electronic/programmable electronic safety related systems. This
standard 1s focused towards manufacturers and suppliers of devices.

e [EC 61511: Functional Safety - Safety instrumented systems for the process industry sector. This standard
1s focused towards system designers, integrators and users.

Both standards give guidance on how to achieve suitable reliability for these Safety Instrumented Systems (Risk
Graph, Layer of Protection etc). This reliability is called the Safety Integrity Level (SIL 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 (e.g.
SIL 4 is usually only used in the nuclear industry) and would require 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 Safety Instrumented Systems. Most are passive systems (material
selection, location, etc) or physical engineering system (Safety valves, etc) The instrumentation elements of the
SIS may be specified with Safety Integrity Levels (SIL). Where applied, these are usually specified to SIL 1 or SIL
2 (1.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 section 5.8.4 high priority items for typical examples.

Having established the required design reliability there is then guidance on how to establish suitable hardware
reliability. The key message here is an overall life cycle requirement for Safety Instrumented Systems so that the
control function operates with the correct reliability over the whole life of the plant.

¢%iﬁ:m§ﬁm$§%§ﬁﬁwi’%ﬂp% ARIFRA 5 RV -
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IEC 61508: %ﬁﬁ‘gj‘/ = R “ Eas ¢F SpfEvE F;Ifﬁ-]-‘a‘:f%]ﬁ f Jggljﬁ’;&t? & FEFF?
IEC 61511: S SRRy ™) ~ P BRARIIOY 2 ik o 4 RFHEE RISTERSRGE - BT K
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4.2 Recommendations for Unmanned air gas plants ==, * #4048 7 HrfE 3%

A Risk Assessment paying particular attention to the consequences of unmanned & remote operation shall be made
for all unmanned 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
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 section 4.4. The objective of the review should be to ensure that changes in operating conditions,
connected supplier & customer processes and surrounding communities have not created an unacceptable risk or
altered safety features that were originally built into the design.

Whenever a process 18 acquired from a third party, the Risk Assessment documentation for that process shall be
reviewed and revalidated. If there is no existing Risk Assessment documentation, a new formal Risk Assessment
shall be conducted.

FEVE, B RS R IEI PR S N SRR S SRR R U E SIS FORY o S5
a@%;tﬂyﬂ ’ﬁ“*ﬁﬂﬂﬁ sl QR ) 21 R BRI - 0T
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LA - B T fﬁél‘ﬁl EIF S I IR | W R T
RRESES SR fl&“'y@ W’fl [V 2 -
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4.3 Plant location risk = REfVE [&

For unmanned plants, detection and mitigation of off-site risks becomes more important since human intervention
can not be assumed.

Typical questions that shall be considered are:

How could the installation and the total stored volume of products affect the neighbourhood?

How could the neighbourhood affect the safety of the plant?

Can planned future developments in the neighbourhood or within the plant area have a negative influence on
safety?

Can the local fire-fighting organisation handle a major release of products from the plant?

See EIGA document 75/01 (Determination of Safety Distances) and Chapter 6 of EIGA document 127/04 (Bulk
oxygen, nitrogen and argon storage systems at production plants)

PR P SFRL ) S B T o B S B R (I SR OB 5 i
- AR TP
o ERLPVERE T BB G [ OB 7
I cuel B A T B 7
o TRIGH R IO T ARER 2 O I YR
o FIESEOTFIIRAE T R Rk SRS 2
ﬁ% PIEIGA ¥ g75/01 (= E'EFLH'%’WF%@J\J MEIGAY Ry #1127/04 (Qﬁiﬁ@ﬁlﬁiﬁ? FEEIIOE
4.4 Management of Change (MOC) Review RI £ (MOC)

Modifications to an existing process shall be managed by following Management of Change (MOC) procedures
(see AIGA 010/04). The safety of small changes may be confirmed through a properly documented process design
review. More complex changes require a formal Process Hazard Analysis (PHA) or formal Design Review based
on the criteria stated above. Key operating documents (e.g. P&ID, PFD, electrical drawings etc) shall be updated
to reflect the changes made.

SHUE | SFABR gl 1 SRR A R G BLAIGAO10/04)) = /] AR 1L iV IR T, < R oA
[ b2 SR« SRIFEIVRR R [RITE ol o T ISR 53 AT T P SR AR R IR A -
= RIFR Y [ (U B ERRP&ID, “ggg‘éimiﬁ [BPED » PRSI e I FR R R R P -

Plant design and retrofit considerations = ’ﬁ?%?f?%{l FEULEl

5.1 Compliance with permits and regulations 3] fF/R* L7

All applicable regulations shall be followed and appropriate permits acquired.

Delegation of responsibility for compliance with permits and regulations shall be defined in the company
management system for each unmanned plant.

G TE VL A s IV VR o

B FE N T R S P g 0 S P SRV R
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5.2 Shutdown systems #7555
5.2.1 Emergency Shutdown System BX = (45 =55

All unmanned plants shall be provided with an emergency shutdown system that, when activated, will put
the plant into a safe condition. Typical items that might activate the shutdown system include:

o Manually operated hardwired stop buttons strategically located around the plant. At least one of the stop
buttons shall be accessible by the first responder - see section 8.1

e  Trip signals from the plant control system or external trip signals (e.g. from customer’ s control room)
may also activate the emergency shutdown system as long as the appropriate Safety Integrity Level is
maintained throughout.

It 1s recommended that only two types of emergency button be specified -one for the production unit and
one for the storage & truck filling area.

The Storage & Truck Filling emergency shutdown system shall 1solate all storage tank liquid valves and
cease filling operations. If the main storage tank is used to directly feed the back-up vaporisation system to a
pipeline customer, a risk evaluation shall be made covering the case for isolating the liquid outlet valve.

Remote reset of the emergency shutdown system shall not be possible.

B S SR RS M R R LT T R S -
B S A S ST 1 Ep}‘ﬁ :
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liﬁmrﬁﬂEgWﬁ i PRABERE S AT RIEIRT o (e PR (2o i, 2 Rl e “’%ﬁ?ﬁﬁﬁ
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5.2.2 Plant Tripping System = ‘F&ﬁ"bﬁﬁiﬁf
The plant tripping system will normally be activated by various trip signals e.g.

o (ritical safety devices identified during the risk assessment phase e.g. liquid leak detectors, hydrocarbon
detectors etc.

e Process safety devices e.g. pressure switch

e Quality control devices e.g. analyzers

e Machine protection devices e.g. vibration, low oil pressure

e [ ocal or remote manual inputs

Remote reset of the plant tripping system could be possible in accordance with documented procedures.
= R AL T I RS R T B

o e et i B LR
o WY E 17 <] B
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A ULIETR
o IS [5\%-?9%— YIH=ERs ~ [RIpEs]
° Iﬁfiﬁ“&jmfﬁjf ﬁﬁ?n
'j: I#E%l@ ’E;(\Ftl%‘&ﬂ J%H‘ > ’gﬁ}klgj _“ ﬁr‘gp E @-F[l; \g’%ﬁ%}‘%—‘_ R
5.2.3 Remote Tripping System xstfi ™ H# Bk
The ability to trip the plant from a remote location (e.g. ROC) is desirable but does not form part of the

emergency shutdown system or the plant tripping system (the communication link usually does not have the
appropriate reliability level).
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5.3 Fire & Gas Alarm System 'f == %R THPE B 55

Subject to a risk assessment, unmanned plants may be provided with an automatic fire detection system.
Examples of areas that may require protection are the control room and electrical switchgear room.

It 1s recommended that the fire detection system be monitored and form part of the emergency response plan.

Gas (e.g. hydrocarbons, ammonia, hydrogen, oxygen deficiency etc) detectors and alarm systems shall be
located according to the risk assessment evaluation.
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5.4 Remote Detection of Liquid Spillage Jf 9t ffﬁ_ fETEl

The spillage of cryogenic liquid due to leakage or malfunctioning valves is a risk to be controlled
closely. Process related drain valves should be connected to the liquid disposal system.

A specific risk assessment shall be made to identify any additional protective measures that may be required
e.g. ground temperature measurement, video camera surveillance etc.

Typically risk areas include:

o [ iquid disposal systems
o Large liquid storage capacity
o Truck filling stations
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5.5 Process Equipment Guidelines S i firk

See Appendix A for detailed list of considerations.
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5.6 Truck Filling Systems ~ F 15 «5

All merchant liquid plants include a filling & analysis system for transferring liquid to trucks. Larger
production plants are likely to have a fully automated weighbridge filling and analysis system and this is the
preferred solution. However it is recognised that smaller plants may involve varying degrees of manual
operation.

For filling systems at unmanned plants, the following items shall be considered:

e Only authorised & properly trained drivers will have access to the site.

o All personnel operating the loading system shall be positively identified as being authorised to access the
site & equipment e.g. password access, ID card, key entry etc.

e Analysis certification can be provided by a properly documented manual system or by an automatic
system.

o [ eak detection devices shall be considered for areas around cryogenic liquid pumps and storage tanks.

e Both manual and automatic systems should ensure that trailers do not leave the site overloaded in
accordance with local regulations.

e A “mandown” or “driver push-button timer alarm” system shall be considered.

e Anti tow-away devices shall be considered - refer to IGC Doc 63/99.

o If the storage tank is to be filled from a road tanker, it shall be confirmed that the venting capacity of the
tank 1s adequately sized - refer to IGC Doc 59/98.
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5.7 Distribution Pipeline & Vaporiser Systems 5}%?‘&%‘?3—% ™ Enk

571 Distribution Pipeline Systems 7’?#@?%‘. TRk

Consideration should be given to maximum pipeline flow regulation, shutdown on low pipeline pressure and
customer emergency shutdown. Refer to AIGA 021/05 Oxygen Pipeline Systems.
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5.7.2 Back-up Vaporiser Systems fifj ™ |73 B 5%
Back-up vaporiser systems should share the following features:

e In order to protect the system against low process temperatures and to ensure reliability of a critical
supply, the control system should rely on secure sources of power and instrument gas. This may require
the use of a UPS to supply an electronic control system or a completely pneumatic control system
(including pneumatic low temperature trip).

e Sizing of storage tanks & vaporisers should be reviewed for unmanned operation and response time for
service and product delivery. Remote monitoring of tank levels may be considered. Special
consideration should be given to the sizing of ambient air vaporisers in regard to severe ambient

conditions.
e Back-up systems should be tested on a regular basis to ensure that they will operate properly when

required.

Refer to AIGA 027/06 Cryogenic vaporisation systems: Prevention of brittle fracture in equipment and
piping.
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5.7.3 Liquid Disposal Systems Jfg B3 P25EF! 5%
Liquid disposal systems are needed to safely dispose of plant liquids. Ambient air, water-bath, steam heated

or other vaporisers may be used.

The disposal system should be designed to prevent uncontrolled liquid from being discharged. This may
include low ground temperature detection, loss of utility, adequate sizing for all eventualities etc.

When converting from manned to unmanned operation, careful consideration should be given to safe disposal
of liquid from automated drains that may freeze in the open position.
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5.7.4 Fogging Hazards $#5 & & purg [@ 1%

The operation of some vaporisers may cause fogging within the plant area and adjacent roadways and care
should be taken in locating these equipment items.

Consideration should be given to installing equipment to disperse fog away from the affected area e.g.
ground mounted fans.

Plant signage covering fog hazards shall be installed as appropriate.
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5.8 Control System Guidelines il 17

Different levels of automation and alarm monitoring are possible. In any case, automation systems contain both
a monitoring - control function and a safety function.
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5.8.1 Monitoring-Control Function &€ —# - l/p-
The monitoring - control system automatically controls the unit to set values. This may include:

e  Start-up of the unit in standard operating mode

e  Controlling process variables close to set-point

e Ensuring product quality and/or adapting to customer requirements
e Transmission of alarms

e Process and machinery trip & interlock signals

e  Management functions e.g. reports, alarm logs, etc.

e  Enabling access to information locally or remotely

e Normal controlled shut down
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5.8.2 Safety function ¥ = ZJ5f=

The control system processes safety functions based on control system internal functions or external
detectors:
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The safety system’ s process alarms and alert detectors perform several functions:

e  Shut down the unit in a safe mode, should a process value reach a critical limit

e Rotating machinery imminent start warning - e.g. horn/flashing light.

e  Send any abnormal values to the alarm management station

e Send safety critical information to the ROC and/or customer s monitoring-control system when
necessary. These safety critical alarms may include fire detection, hazardous atmosphere, “man
down” , site intrusion etc

When the plant is installed on the customer’ s site, these requirements will generally be co-ordinated with
the customer, in accordance with local regulations, and will be specified in the customer's Safety and
Emergency Response Plan.
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5.8.3 Plant Network & Communication System Integrity & Security = ‘F&%ﬁ}%—%iﬁzﬁhﬁﬁﬁ Fﬁﬁfﬁi_—?
The Emergency Shutdown system shall always be independent of any external communication system.

The Plant Control System operates the plant safely and will, when needed, shut down the plant without any
remote action.

Communication systems associated with unmanned plants should be designed in a reliable way.
Consideration may be given to the installation of a redundant network or modem back-up.

Remote access to the plant system shall be made by secure methods e.g. password protection, firewalls,
defined IP addresses etc. Depending on the complexity of the plant, different access security levels may be

identified for different classes of user (e.g. operator access, controls engineer access etc).

An Emergency Plan should be prepared to cover the failure of the ROC. The plan may involve deploying
ROC operators to the plant sites, moving the network connections to another location etc.
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5.8.4 Alarm Prioritisation ¥y BB EV"H -

Each alarm shall be reviewed against potential consequences should corrective action not be promptly
initiated. The following shall be considered:

Safety Reacting to the alarm could prevent/mitigate a plant
incident with potential injury or loss of life
Environment | Reacting to the alarm could prevent/mitigate potential
breach of environmental permit limits or contamination
Equipment Reacting to the alarm could limit financial consequences
/Production e.g. by preventing damage to equipment, lost
production, loss in efficiency, output loss during plant
outage

Alarms shall be categorised.
Detailed information on alarm prioritisation is available from several publications e.g. EEMUA- 191.
A typical categorisation could be:

High Priority: Any abnormal condition which plant supervision shall immediately address so emergency
response procedures or customer outages can be initiated. For reliability requirements refer to section 4.

Special consideration shall be given to the design of high priority alarm systems with respect to loss of the
primary communication system.

Typical examples of high priority alarms/trips include:

"Man down" alarm

e  Fire alarm (building alarms, oxygen compressor fire etc)

e Main condenser high/low level

e High hydrocarbon concentration in reboiler/condensers

e  High storage tank level

¢ Cryogenic liquid spillage detection

o C(ritical safety alarms defined with the customer (e.g. low pipeline pressure, backup system failure, loss
of safety N2 purity etc)

Medium Priority: Any abnormal condition which plant supervision must address to maintain or restore
facility production.

Typical examples of medium priority alarms include:

e [oss of product purity.

e Machine trip.

o [ oss of remote control capability (e.g. switched to local control or communication failure)

e Process alarms which indicate an imminent failure (e.g. cycle timer failure on the molecular sieve
adsorbers).

13



AIGA 028/06

e Machine alarm which indicates a possible problem (high oil temperature, vibration alarm etc)
e Supervisory control system failure (e.g. watchdog timer alarm, PLC failure etc)

Low Priority: Is any abnormal condition not classified as High or Medium that plant supervision wishes to be
advised of. Attempt should be made to minimise the number of low priority alarms.
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5.8.5 Management of Plant Alarms = ¥ ii=2!

A system should be designed so that high priority safety alarms are processed without delay. The local plant
alarm system should transmit at least all high priority alarms to the remote operator, to the ROC, or to any
other designated point of contact. These can be transmitted as grouped common alarms if the system
functionality 1s limited.
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5.9 Design Aspects of Plant Maintenance ~ %%%TEIUF%?HJ‘E

In order to minimise safety issues associated with lone working, attempts should be made to  “design out” as
many routine high maintenance tasks as possible at the design phase.

Examples of this include;
o Work performed at elevated heights that is routine in nature should be modified for ground or platform
ACCESS.
e Routine maintenance tasks involving heavy lifting by one person should be automated (e.g. by providing
lifting beams etc).
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6 Plant Operation = &8 &

6.1 Plant safety requirement = ®3d = ?T‘J*

Operating procedures for unmanned plants shall be clear and detailed.

They may typically include:

. Emergency response planning and routines

o Access procedures

o Specific customer safety rules e.g. sign-in procedures, personal protective equipment

. Use of work permit systems

. Detailed work instructions

. Maintenance of machinery, process control equipment and calibration of instruments and safety
devices

. Regular testing of high priority loops (alarms/trips) and critical safety systems

. Training of new personnel, contractors and other persons visiting the plant

. Safety procedures agreed with the customer
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6.2 Plant Responsibility ’F&“‘J?} =

For each unmanned plant one person (the Plant Owner) shall be designated to assume operational management
responsibility. This includes safety, regular training of local personnel, maintenance, adapting of operating
procedures etc. Such a person could also be responsible for more than one plant.

Local regulations and operating permits must be respected for assignment and delegation of responsibility.
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6.3 Training and skills F'A==Hef=

6.3.1  Plant Operator Training = R3% (=f 17"

All plant operators (local & remote) shall be trained in safety, emergency procedures and plant operation.
They shall also be trained in the operation of the type of plants they are controlling. Periodic re-training is
recommended to ensure the operator s skill level remains current. Satisfactory completion of
training/retraining shall be documented.
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6.3.2 Cooperation between Local & Remote Operators = E’uﬁi"jx_,ruﬁé [EEIps F’—‘

Local and Remote operators need to work in close co-operation. Clear responsibility and communication
procedures need to be established.

Communication regarding plant activities shall be documented in the logbook (may be electronic or
logbooks at both sites).
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6.4 Documentation ¥ {F ’FTEEJ
Typical examples of documentation that should be available to the remote operator are:
Up to date copies of relevant plant drawings & documentation (same as used by local operator) e.g.

. Emergency Plan (including contact names & phone numbers)

. Process & Instrumentation Diagrams & Electrical One Line diagrams
° Operating Manual

. Log book

. Management of Change (MOC) documents when applicable

Use of standardised documents for standard plants instead of site specific documents may also be considered.
Internal ROC procedures e.g.:

. Operating Procedures
o “Issue Escalation” process
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6.5 Transfer of plant control ~ Wfﬁﬂﬁfﬁ’sﬁl

Clear written procedures shall be established to transfer operational control from:

. Remote operation to Local operation
. Local operation to Remote operation
. Remote operation to another Remote operation (e.g. ROC to control system engineering).

These procedures shall comply with all applicable rules & local permits.

The transfer shall be properly recorded in a traceable way (e.g. log book entries, work permits, historical record
1n the control system etc).

It i1s technically possible for multiple locations to operate the plant at the same time. However it is
recommended that only one Operator have overall operating responsibility.
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Note: These procedures do not replace the need for on-site technicians to protect themselves from accidental
equipment starts caused by the control system or through possible remote operation of a plant. Always use
Lock Out/Tag Out and other safety measures (Circle of Safety, Work Permit, etc.) when working on
equipment.
The non-observance of these procedures may endanger personnel working on site and affect the plant
operation.
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6.6 Alarm Handling Procedures #3552 -

Procedures for calling out on duty personnel shall be available.
In case of automated call out systems (local installations), escalation steps have to be foreseen in case the
called out support does not respond.

In case of a major incident a large number of alarms of the same priority may occur simultaneously. In such
cases it 1S very important to support the operator with a plant prioritisation and an alarm prioritisation system
which helps to determine the most important plant/alarm and deal with it first.

It is preferred that a “first-out” system (which allows the operator to identify the initial alarm) be
implemented.

In all cases, the person called out should be informed about current conditions so that he is aware of any
expected hazards on arrival.
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6.7 Remote Restart Considerations B EIFHFIPVE Wi

Procedures for remote restart shall be documented. See section 5.8.2 for safety requirements for remote restart
of machinery.

There are certain circumstances where remote restart is not recommended unless a detailed analysis has been
carried out. Typical examples include:

e  Oxygen compressor safety related trip

e Any machinery vibration trip

e Any high priority alarm that caused a plant trip

e Any instance where the 3 previous shutdowns had the same “first out” indication

Tt ity ST RSO RSP MR N B o i 2276 555,82 61 A7 I W bt sy T8 T RN 1) 22 42 28 01
FEHAEREPDUT, AR B ENRE PN, BRAEHATAREA b . IR S BT -

o BRUASUBRABE 20 A7 B 51K

o AEATHEMIRED I 5

o RARI RIS B ) 1 ST R

o AT LA b = AR SRR PR BE IR R 5 — (00 R

6.8 Activity communication follow-up J7Foi5 3] i AL

Activities on an unmanned plant shall be recorded in a logbook (electronic or paper at both the ROC and the
unmanned plant).

Procedures need to be established in order to inform people entering the unmanned plant about the current
operating situation.

Activities on the unmanned plant should not be started without permission from the operator in control of the
plant.

Notification of technical changes shall be available at both locations.
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6.9 Work Permits = [EF*

Work permit systems shall be established. (See AIGA 011/04)

The work permit system does not apply to routine activities with written procedures. Even when someone 1s
alone on the site, a work permit in accordance with the work permit system needs to be prepared. Lock out
procedures also need to be applied in all cases.
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6.10 Driver - truck filling activities BR!—F ﬁl?@%iﬁ?‘l

Drivers performing truck filling activities should either follow the sign-in procedure or have authorised means
to access the truck filling area.

Security systems & procedures should be in place to limit free access to plant controls other than those strictly
related to the truck filling operation.

Truck drivers are often the most frequent personnel at the site. Measures should be taken so that they are aware
of situations that may endanger their health and safety. Systems should be in place such that they can escalate
problems that they encounter at the site.

They shall be trained in emergency procedures.

The training shall be refreshed periodically and after technical changes on the filling station.

The training & authorisation shall be documented.
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6.11 Atmospheric monitoring / Man down systems ~ 3B/~ E”Jj‘,ﬁ% (Man down) %5

All accessible areas of the plant shall be reviewed for potential oxygen deficiency or enrichment. Atmospheric
monitoring systems (fixed or portable) shall be used for these areas and appropriate labelling & marking
installed.

A man-down procedure shall be considered to minimise the risk for workers under “working alone”
conditions. Factors affecting the design & complexity of the man-down system include the frequency &
duration of the visit, the process risk, the tasks to be performed and any environmental factors.
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6.12 Plant/ site security = #HB R =

Plant security is needed to protect an intruder from hurting himself as well as to protect the installation from

damage caused by an intruder. All unmanned plants shall be provided with adequate security systems to

prevent intrusion by unauthorised persons.

The level of security installed at the site depends on the process risk and on the local environment. Unmanned
plants located inside a customer’ s property may not need additional security systems.

20



AIGA 028/06

Typical security systems used inside the plant may include:

. Signage/labelling

. Locked valves (e.g. manual valves with risk of cryogenic exposure)

. Self locking doors

. Burglar Alarms
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6.12.1  Entry / Exit Procedures 3&54/- HAE -

On both arrival to and departure from an unmanned plant that is Remotely Controlled, persons working in
the plant area shall register with the operator who has current plant control (usually the ROC) e.g. by phone,
electronic device etc. This is necessary in order to maintain good communications & co-ordination between
the ROC & local persons. Drivers performing routine duties and personnel located close to the plant egg
sales office etc are excluded from this requirement - see section 6.10

This requirement may not apply to plants that are only Remotely Monitored.
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7 Routine Maintenance and Conservation — fEfEpuséiss i

In order to ensure safe operation of unmanned plants, maintenance activities should always be performed in a
consistent manner. The additional operational issues presented by unmanned operation require a more detailed
approach to planning, record keeping, failure analysis etc.

BV, ~ T R (e 2 RSP L - SRR S - R - SRR
FW'S‘T‘E‘I 3P

7.1 Planned Maintenance and Record Keeping | #][i[ivaé& FE =Y

Maintenance of unmanned plant is typically performed by different groups of contractors and/or technicians.

This carries the danger that personnel are unaware of each other’ s actions. Therefore it is essential that the
record keeping and communication systems be rigorously followed.
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A detailed description of the work to be carried out shall be documented in work instructions.
Written procedures shall be available for each major item of equipment and the site should be inspected regularly
to ensure it is maintained in a proper and safe condition.
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7.2 Lone Worker Tasks “®[ 1~ [EHfVEES

Tasks prohibited for lone workers shall be defined in detail in local work instructions and may include any task
that involves e.g.

. Confined space entry
. High & medium voltage electrical work
. Elevated work etc

Other major maintenance activities should be reviewed to ensure that a single person can safely perform the task.

Procedures to assure appropriate surveillance during lone worker operations shall be considered based on the
specificity and duration of the activity. Systems used to assist with surveillance of lone workers may include
entry/exit procedures, routine telephone calls, dead man timer, “man down” monitor etc.
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7.3 Training and Skills 7" ME=4f-
All personnel performing maintenance tasks shall be trained in safety, emergency procedures and tasks for the
specific unmanned plant. Periodic re-training is recommended to ensure the technician’ s skill level remains
current. Satisfactory completion of training/retraining shall be documented.

This also applies to personnel performing maintenance tasks from a remote location (e.g. control engineers) and
contractors.
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7.4 Interface between Operations & Maintenance 1 [EZ=3&(SHY i T

The interface between Operations and Maintenance is especially important in remotely operated plants. As a
minimum, there should be a written procedure which co-ordinates the following areas:

e  Control of personnel presence at site
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e  Control of maintenance jobs at site (e.g. Lock-out Tag-out procedure)
e  Continuity of supply to the customer (e.g. Schedule the maintenance task when adequate product
inventories are available)

(R 0 A7 o 2~ R0 MR IS « i Dt PR 1 BV i
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7.5 Lock-out Tag-out & H#-+

Most automated equipment in ASU plants is designed to remotely start or stop. In this case the equipment
may appear shutdown when it actually is not. In such installations, it is possible for the system to be in stand-
by (idle but ready to restart remotely). It is especially important that these systems be Locked Out prior to the
commencement of maintenance. This will prevent any unintentional restart during maintenance. Signs that
warn of the potential of automatic restart of the unit should be clearly posted around the equipment.

Before working on machinery or electrical systems, attempt to start the equipment locally to ensure proper
lockout. Make sure all permissives are satisfied before attempting.
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8 Emergency plans and External Notification BZ=Ig 229 ‘ﬁf‘?ﬁ— AHCE

Procedures shall be developed to cover the response to emergency conditions that the plant operator may have to
contend with.

Typical examples of emergency conditions that shall be considered include:

e Fire

e Major product release, pipeline rupture or energy release

e  Civil disturbance e.g. threat, riot or other civil disobedience.

e Severe weather conditions

e Adjacent industry incidents such as explosions, toxic chemical or gas releases etc.
e Personal injury (e.g. man down alarm)

e Site intrusion/security breach

e Major perlite release

Maximum anticipated response times for emergency services should be considered as part of the Emergency Planning
process. If the plant is located inside a customer facility (e.g. Chemical plant or refinery), close liaison with the
customers emergency services organisation will be necessary. The emergency plan shall include procedures for
warning and evacuation of on-site personnel or contractors (e.g. assembly point, audible warning etc).

Emergency procedures and related fail-safe shutdown systems are an integral part of the plant design. Therefore
technician response time in case of a plant emergency should not be critical.
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Emergency Services shall be updated with the latest site Emergency Plan.

Also refer to EIGA document 60/98 - Prevention of Major Accidents. Guidance on compliance with Seveso II
Directive.
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8.1 First Responder functions 57— /i@ ~ EYpuisfc

The functions of the First Responder, as defined in the Emergency Plan, are to secure the site and to organise the
response.
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8.2 Remote Operator functions during an emergency B[R siist (B puriige

The emergency plan shall give clear instructions about how a Remote Operator may interact with Emergency
Services during a major incident. The remote operator may be the initiator of the Emergency Plan. He may also
participate in the plan (e.g. as mobilisation co-ordinator).
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8.3 External Emergency Services ﬁ‘ﬁBEﬁJ B 2L

Emergency Services are often the first responder to an incident at an unmanned plant. In some instances, they
require additional training so they can take appropriate action without company personnel being present.
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External Emergency Services can be provided by the Customer, Fire brigade, Police or Security Service - as
defined in the Emergency Plan.

Emergency Services shall be updated with the latest site emergency plan as soon as possible.
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8.4 Emergency drills B =) @i

Emergency drills and training requirements shall be defined in the Emergency Plan and shall be based on the
complexity of the installation.

Wherever possible, all the services that are named in the emergency plan should participate in the drills (fire
brigade, ambulance, police, security service, customer, ROC, authorised personal, etc).

B R R A ’E&’?F%[’TFJEIU‘FET?E@ » PR S R

PO » B IR R S R TIE B R 2
H T RIS ) -

9 References 2H%¥R|

9.1 AIGA Documents ¥ &

008/04 Hazards of inert gases ’I‘FTI‘? %FEEIU% i 1k

009/04 Safety training for employeesf 1= v’ = 7'

010/04 Management of change &I F=E

013/05 Incident/accident investigation and analysis []E'Jéﬁ Hi{F/5 iﬁ?fl@ I%‘g‘fé’? 73

014/05 Safety audit guidelines¥ = %ﬁ[ FiFH

021/05 Oxygen pipelines systemsZt 3 i TRBLTE R

027/06 Cryogenic vaporisation systems—prevention of brittle fracture in equipment & piping [SIEHT [~ Fik—
R O [t

9.2 EIGA/IGC Documents ¥ &

Doc 10/81. Reciprocating compressors for oxygen service. Code of practice.
P B SRS o 1) <
Doc 11/82. Code of practice for the design and operation of centrifugal oxygen pumps
B RO R
Doc 27/01 Centrifugal compressor for oxygen services. Code of practice.
oy i iﬂﬁ]ﬂf@%‘\*@%@ﬁ% o K& =Yk o
Doc 60/04 Prevention of major accidents. Guidance on compliance with the Seveso II Directive
Fr-gifspoltie « il & Seveso 1T Directive * f1f
Doc 59/98 Prevention of excessive pressure in cryogenic tanks during filling
(S e LTI U 7 SR Sy
Doc 63/99 Prevention of tow-away accidents $5F4 4 iﬁ'?flﬂ [

25



AIGA 028/06

Doc 65/99 Safe operations of reboilers/condensers in air separation units
2+ %7115» ITF v r:l:ﬁlé’é/(ﬁ(;:{;"ﬁ Ui = Hhie
Doc 75/01 Determmatlon of safe distances. ¥ = PHEGV | E
Doc 127/04 Bulk storage systems at production plants QQJ;H?#' B R Ak

9.3 CGA Documents ¥ &

P-8 Safe practices guide for air separation plants 2 %53 BER iU = {1y

P-8.1 Safe installation and operation of PSA and membrane oxygen and nitrogen generators PSA

(REZ 2 ISR S atny: A

P-31 Tanker loading system guidef5& l%«‘ﬁf%fﬁ%?%ﬁfﬁﬁéj

G 5.5 Hydrogen Vent Systems &t 53] 2 7

P 12 Safe Handling of Cryogenic Liquids SR04 = el

P 16 Recommended Procedures for Nitrogen Purging of Tank Carste/ 1[I & 5[ g TR

P 17 Procedures for Pneumatic Retesting of Cargo and Portable Tanks ETH7Z=F2 A4 (G 811 56 fof | ZEAH -

SB 15 Avoiding Hazards in Confined Work Spaces During Maintenance, Construction and Similar

Activities A& ~ Fg ==RITINE FrOvIfe] - ddbed Sl [ (et 5

G 4.8 Safe Use of Aluminium-Structured Packing for Oxygen Distillationt 3 % “ﬁﬁ’é‘ﬁ{ﬁu BRFY RS = 0

P 8.2 Air Separation Unit and Trailer Filling Validation Guideline for Oxygen USP and Nitrogen NF&t 3 USP
= E SN 5657 B F‘Er%m[fﬁﬁi%ﬁléf@ FET’ﬂyi

P 8.3 Perlite Management Perlite FTT%'

P 8.4 Safe Operation of Reboilers/Condensers in Air Separation Units (EIGA DOC 65/99/E)

%55 HE Y T ié”&%.%,‘/‘(ﬁ‘%%é’ pusd = # 'SEIGA DOC 65/99/E)

P 25 Guide for Flat-Bottomed LOX/LIN/LAR Storage Tank Systems = S LOX/LIN/LAR {75 fe) =5k = 1]

9.4 Other Documents £ {4 &

IEC 61.511-1 Functional safety. Safety instrumented systems for the process industry sector
Framework, definitions, system, hardware and software requirements

IEC 61.511-1 *ﬁﬁ“’[ial/’f gejj]a* HE I/fl[jﬁ BONRUY ® A

IR U AR O

IEC 61.511-2 Functional safety. Safety 1nstrumented systems for the process industry sector
Guidelines for the application of IEC 61511-1

[EC 61.511-2 P12« Blig™ Ff MLV R Rt = 5% IEC 61511-1 (= 1]

IEC 61.511-3 Functional safety. Safety instrumented systems for the process industry sector
Guidance for the determination of the required safety integrity levels

IEC 615113 FrjEtd 2 - i H L R ol 2 e

IR ,fwffraﬁl J’LIJJL?“Q:

EEMUA 178 a Design Guide for the Electrical Safety of Instruments, Instrument / Control Panels and
Control Systems.

EEMUA 178 a BV RSS2 F%‘?r—‘ P Beds AR I A== 4 ]k

EEMUA 191 Alarm Systems - A Guide to Design, Management and Procurement
EEMUA 191 B4 278 — 251 ~ T ri =1

Note: B %] #17

IEC - The International Electro technical Commission

[EC - B~ 2155 F'“ﬁ

EEMUA - The Engineering Equipment and Material Users Association
EEMUA -~ = FHRE =PRI H B

26



AIGA 028/06

Appendix A: Process Equipment Guidelines [ {F A: ﬁﬂ*ﬁ?ﬁ?j?ﬂﬁ?ﬁﬁ

Purpose of the Check List ?lﬁ;é*l FPUETRY

The purpose of the check list is to assist in determining the automation level required for operating an unmanned
plant. The list is not complete and should only be used as support for a detail risk assessment.

The normal questions to be answered on each point are:

What manual interaction should be automated:
- During normal operation

- Following a trip

- At start-up and shutdown

- During a process upset

The automation level needed should be adapted to each plant depending on local circumstances.

AR ORLIBREAE, B O BT [ LR B R ]

rl-}J /F'J o

5 B O~ AL :

= i R e I [

o [HTEERARY
o F—‘_ff ; [ i
I e
o %?ﬂ% HHR]
° ﬁ%\flﬁ”ﬁkﬁd > .jqup% IJEI B[~ FE A
CHECK LIST
No | Itentfif! Considerations Comments % £ 51 2Fi HFRECE
i
s
1 | Ambient 1. Air temp &5 J6% 1.Alert ROC on extreme weather
i 2. Humidity J54"% conditions
3. Wind direction and speed & [Flj%ﬁ?rﬁ”‘ﬂ %‘tﬁ%ﬁf‘uﬁéﬂ_“[ S rﬁ@mp SENS
4. Vents or emissions from nearby sources SR
1 R IRER 2. Where risk of fog is an issue
T I T R R
3. For fan ejector running when
certain direction is restricted
[T » prpey
eruneter or feed air hydrocarbon
detectlon
H”;?I % iR ™ f [?JIFWEH
2 Air Filter 1. dP filter monitoring (alarm) 1. &% EJ*‘E& 7 E,LE EEacIbl ﬂb%ﬁ
* R AP () 2. IR SR | 1
2. Heaters J[EES =
3. Roll filter ¥4 =S i 3. WV
4. Filter room %’ 4, [Hﬂ R r“?ﬁij — L ]
3 N e ] 1. Add Surge information to the control system 1.Improved visibility at the ROC
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i ST P = P 7k PRI BRI - OB %
(Z 3~ 235 ~ % | 2. Local trips/start-up interlock and alarms to be 2. Improved visibility at the ROC
%) connected to the control system H B R 1 P B
T [ *ﬁ*}/’??‘ BV S 'E‘“%%ﬁ}%%ﬂ'ﬁiﬂ 3. Improved visibility at the ROC
e FR B | RS
3. Vibration signals connected to the 4.Consider the aspects when not being
control system F=EIFVBFHIEE = Tﬂ—ﬁ‘ﬂ—ﬁﬁ able to remote stop
4. Remote start/stop NI%IJ EP (S f,zm DR ELF{ PRSI
5. “firstout” alarm Easier troubleshootrng
“HY- BT B L0 £ | PYETRIIE Y
6. Implement Auto load/ Auto start asier handhng
T A Elﬁ*ﬂ?’(ﬁﬁ 31‘ “BAEE
7. Imminent start warning (Local flashing 7 ersonal safety see section 7.2 , 6.11
light or horn) pi = %‘”*‘7 25261147
B fl *J%‘r“, CHBIFA S i) 8. Envrronmental — oil level switch, oil
8. Major oil sprll trap switch, locked wells etc.
= Eliﬁlft[&,rﬁéh %uﬁpaf
9. Oil demister running indication iEIﬂ‘ FTJ ?Ff' plElK F' (75 iglr'ﬁjréfg SR EIES|
ﬁllfﬁ[[,imgﬁjfﬁi
10. Automated cooler drain valves 9.Env1ronmenta1 - oil leakage in the
I AR R machine hall
11. TV camera surveillance BRI — TR
’?‘qﬁﬁﬁ FRY 10. Reduced energy consumption
12. Mixing of cooling water and oil T PHARFE Y
155 i F'H ESIEE Jiﬁi 11. Improved visibility at the ROC
13. Mixing of water and gas (for oxygen and ?Eﬁfjﬁfﬁ}ﬁéﬁﬂ RN T
nitrogen) 12. -
P RIREIE £ R R 13.-
Oxygen Minimum instrument level for Oxygen -
compressor Compressors - see EIGA 10/81 for reciprocating
Special and EIGA 27/01 for
considerations centrifugal
AR BT — FRESHERSVE (SRS — % 2 HEIGA
% 10/81 piv = =V ESHASSEIGA

27/01fUBE = U ESHEES

Pre—cooling
(Direct Cooler,
Vap Cooler,
Chiller)

THA (BRA % 5
At A

1.Level indication and alarm/trip on water

separator pots and dp over the DCAC demister

57 55 BER < £l ?ﬁﬁ?%‘%/ % > 1 DC

AC v dp

2.Ability to open separator pot drains

B B P R )

3 Ability to remote start secondaly pumps
,r.JfI[ RN FIJF

4.Combining any chiller PLC control to the

overall plant control system

A £ (2 (P4 AR PLCHE % 2 Rd2 ] -k

1.Improved reliability, visibility at the
ROC
e S AR R
2. Improved, reliability controllability at
the ROC

ﬁéﬂ B 1 PO [t e il

3 Improved controllability at the ROC
@aﬂuaawuwpaﬂa

Pre
Purification
(Revex, PPU/MSA,
adsorbers,
regen System)
THAG AL
(Revex,
PPU/MSAWE Jff #5% .
MRS

1 Air inlet temperature to purrfrcatron unit to
control system

A 5a [ RV ERS l“%rfF Uﬂﬁ’ﬂ—m’aﬁ
2.Ability for remote step advance

15_*?-11:% EZe G F“,

3.Regeneration ﬂow, temperature and humidity
(steam heater)

HERHARI LESI RGN )|
4.Regeneration gas outlet temperature to the
control system |

PRI R 4 7

1.To avoid excess moisture

A S

2.Improved capability at the ROC
a1 PR

3. Guarantee regeneration of the PPU" s.
(MSEFPPURYE | %

4 Guarantee regeneration of the PPU" s,
WEPPUPYVE| 2

5 To avoid contamination of the plant

HER T R e
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5.Alr temperature, moisture and CO2 to control
system
BRG]
6.Automate mid point temp control on revex

revex Y TEPIE nEHA

6.To avoid contamination of the plant &
improve efficiency

ST R e g

Cold Box 1.Leaks into cold box shell 1. Consider pressure indicators and purge
il = 1 Al flow meters
2.Column dP indications Y] }?ﬂ 9T (B S
A E**(dp)?ﬁﬁ . 2. Used for start-up and major process
3.Automate any manual valves needed for liquid | upset
drainage Fﬁ B IR R ]
B ;5);%?5 FEo g [
4 Need for automating process liquid pumps 3. At plant trip and major process upset
(including seal gas system) when liquid levels are too high or product
AR RN P Y I'“‘%TE[( ﬁ FIffI5 = | quality excursions
)
5.Areas with potential for LOX boiling to = RS M E *%ﬁﬁiﬁi‘“ﬁ FJ f&’ﬁﬁ'
dryness s rr'ﬁ s FF[E If[} ’?'F[r %a%‘ﬁj
LOX@'J’%%E*@Z@EU???} Tk I
4. To avoid long production outages
AER R[] & g
5. To avoid hydrocarbon buildup in
reboiler, LOX vaporiser etc. Examples
include hydrocarbon analysers, DP
indicators etc.
HER TR YA P LOX T IS Al S ik g [
’EI%A @ BTG SECEIE oy R
E'J*(DP)?"I E*E
Storage & Back | 1.Double block and bleed systems for all liquid 1. To ensure product quality in the
up Vaporisers flows to storage storage tanks
(liq pumps, FE (PR E] R 1 TR Bl TR AR PO T
HP buffer 2.Detection of liquid leaks. - Low temperature 2. See section 5.4 Remote Detection of
storage, detection in the ground surrounding tanks and fill liquid spillage
pipelines) areas connected to control system

[ +
FRiEeG S

A ARPRRD | -
- HP#Z ke

- Low temperature detection on any
liquid drain to atmosphere with alarm

I

eIy HE SRS E| e ﬁ‘[J AR PSR Bk 1 (3
1{ I

-~ (= (PR PR PRI A 2 5 plpo (R (RRp F
3.Upgrade of Storage tank protection systems

(e e A (W R |

4.Automation level required of the backup pump and
vaporiser system

ﬁF FI ?ﬁﬁ&ﬁi kgﬁak” ”.ﬁfﬁ—a:ﬂ jE | %JI 132:.[!%
5.Assess dependency on electr1c1ty, steam and
instrument air with special reference to common
modes of failure (e.g. same source of power for
back-up

system & plant)

AR IR At '?“}?j%_’%‘li NS

Bk S B R U R i ]

S AR I 5EH (1
g. See EIGA 124/04 Storage at
Production Sites
% i HEIGA 124/04 % ﬁ: IEH%E R
4 Depending on the response time
required by the customer
IR T R iy <
5. Depending on the required availability
by customer
T TR )
6. See section 5.7.4
%"%%5.7.4%

. To avoid cold embrittlement
s -
8. To guarantee the customer supply
& s
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IR 17 95)

6. Risk of fog during atmospheric vaporisation.
I S A R S S IR

7.Adequacy of low temperature protection after
vaporiser.

f‘rﬁlaﬁ’ﬁ[ﬂjl B R

8. Adequacy of pipeline purity protection (double
block & bleed)

RS W )

- cooling water pump(s) auto start
T F' ERf g ’U?Y“’U
- water treatment including blow-down and
chemicals
- PR [

- tower bypass valve

9 Argon 1.Need of automating process liquid pumps 1 To avoid long production outages
Purification (including seal gas system) éjT‘iEﬂJ-i i 2 & g
(cryogenic & SRR o F s gzﬁl(f REa) 7@?&‘ S 2.The block and bleed is for shut-down
conventional) ) situations
2.Double block & bleed for H2 to the warm argon Fﬁﬂ%ﬁ%ﬁ@wﬁ{?ﬁ [EIZ e S
gt [Z((XIE | system 3.See section 5.3 Fire and gas alarm
AUERIEEfY) | SR E R R AR T RIS system
3.Ammonia and hydrogen leak detection % B 575 38 F T 5 ?E‘%f% AR
S IR 4 To avoid 10ng productlon outages or
4.Automat1on level of the argon compressor(s) process upsets
A R ESERS Y TR (A HERD = R R R P SRR
10 | Electrical 1.How voltage disturbances or other power supply | 1.To avoid long production outages and
System (HV, issues can be eliminated or minimised for the need for local reset
MV, LV & auxiliary equipment éjiﬁﬂjf 1 B g B E %I%
motors) or minimised for auxiliary equipment HRUEE
ﬁ‘-}‘—ﬁﬁ(H\/ i][f]'ﬁ’ FFF@%’E”@ By H [*‘J’?: 1 ’JT?\FFFJEEJEWD 2. Improved visibility at the ROC
MVLVEESE | (73 DD ok HA SRR 1 O
) 2.Switch gear alarms needed to the control system | 3.See sectlon 5.3 Fire and gas alarm
e ﬁf [| A5 ’frgil HEEI FT;J A (Switchgear) ¥4 | system
3.Fire alarm system % ERCPISKLENNE St - R e
R R 4 Improved rehab1hty
4 Redundant power supply for critical equipment fﬁ% ¥ uﬁéﬂH[ VR F;@
e.g. back-up system, control system ups, 0il
pumps, lights etc
;lﬁf%ﬁpguﬁp B fh, e ypffgj VERR S
il AT WA YR T
11 | Auxiliary 1. Automation level required 1.-
equipment FI"T%TEIU PR
(boilers, diesel
generators)
ﬁ?’ﬁ%l’fﬁ(%ﬁ'@T
‘i%ééﬁ)
12 | Cooling System | 1. CW temp and flow to control system 1. Improved visibility at the ROC
(inc water CWIEVE Z i = Hi‘ﬂ-ﬁ‘ﬂ ?Eﬁfjﬁfﬁ}ﬁéﬁﬂ RN T
treatment) 2. Automation level required e.g. 2. Improved reliability, visibility at the
F’%ﬁug[‘ﬁl AR ROC
¥ﬁ 'F}H%?%“ﬁ(inc - fan control ﬂ .J]rgéjtif[ 1 B S r[@
“SEED it tﬁ#iﬁ‘[] 3. Improved reliability, visibility at the

ROC
SRR 1 O T (57

He ety
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- side stream filter(s)

SRS

3. TV camera surveillance to monitor ice
build up on tower

i i it vl Ve

13 | Control system 1. Back-up redundancy plan for loss of 1. See section 5.8.3
(incl. (incl. communications (dial in over telephone, local %‘if:% 5‘55.8.3547
analysers) operators, backup network, etc) B See section 5.8.4
SR RS - fieas - | e
|TF [ﬁ . Improved reliability, visibility at the
EAR( f 2.Alarm Prioritisation ROC
aéé/n ﬁlf"k) B (R A F a1 P B R If =%
3. Need of full or limited remote control 4, Improved reliability at the ROC
functionality at the ROC ?Eﬁfjﬁfﬁ}ﬁé@'ﬂ o e %@
ﬁ’fﬁjﬁéﬂ” Fli-o 2 g g F'Uiifﬁ}ﬁéﬁ'ﬁﬁ* 5. Improved controllability at the ROC
4 functionality at the ROC System ?Eﬁfjﬁfﬁ}ﬁéﬁ'ﬂ Lo E‘-ﬁjﬂ@
ﬂﬁjﬂ ERRpY @’fﬁ}?] F#EJT%‘?%*T 6. Improved troubleshooting
5.Integration of local controﬂ into control system. ?Eﬁ «sﬁf‘ ez MR Eﬁiﬁ\ﬁ E fi= P
%'ﬁiﬂﬁ‘ﬂrﬂﬂﬁ”ﬂ = ﬁﬁlggﬁﬁ 7. Improved reliability at the ROC
6.A “first out” feature for the plant tripping Ensure event logging after power failure.
system ; ER L e e [f'y ° R
SR RS A S pElﬁxfjﬁ'%«d g
7. Need of UPS capacity 8.Improved plant reliability
T AEOET A W (5
8. Back-up instrument air/gas. Ensure that any 9.Improved reliability, visibility at the
additional hazards are covered when using ROC. Also see section 6.11
instrument N2. i ﬁgjﬁﬁ}ﬁéﬁ“ I U B S %
l’fFJE'Jf%?a%E'Z“'%/@FE o ] & bﬁjt] ’ ’pﬁlﬁi EIrp | e ﬁ?@f%‘?ﬁﬁlléﬁ
'F'J‘:%’E'%‘ Foa0 P H e R
9.Analysis system e.g. replacement of manual
analysis, auto-calibration, calibration switch status,
auto-range,
range feedback, procedures for when range feedback,
procedures for when
1. JiFTERk s ﬂ[lfé*ljﬁ’?ﬁ@?fﬁi s IR T
N ﬁffﬁjw"{ﬁf\ N E[é{,ﬁ‘ﬁ[ﬁ;l N ;;E[Hlﬁ‘ﬁ[gﬂ N
il s A e W g
14 | Liquid Disposal | 1. Automation level of the waste disposal system 1.See section 5.7.3
System LA P RS AR D (A i 857,340
2. Detection of liquid leaks B See section 5.4
TP A6 | SR Y 7S 4]
3. TV camera surveillance to monitor operation g Improved visibility at the ROC
RO BT (K L ]
4, Risk of fog 4. See sectron 5.7.4
Fex ik & punfe g2 575.7.487
15 | Truck Filling 1. Automation level on fill system 1. See section 5.6
System AR ARV T [~ A, %‘2%5‘35.6@{7
2.Detection of liquid leaks B See section 5.4
FHSEA A | PRI i & 25 .44
3.Risk of storage tank filling by road tanker g See section 5 6
FLis ok REH R APV e I i 2 535,681
16 | Site Security, 1. Ensure fire monitoring systems are integrated to 1. See section 5.3

Fire
Protection,
Signage

control system and third party monitoring company
TEETW ﬁ%???ﬁﬂ?ﬁiﬁﬁﬁ ?H%ﬁjﬂ?ﬁ*@“ 3y
i 2 il

%‘iﬁ%‘ 5‘35.3%
B. See section 5.3
=Y 575,38
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2. Buildings have adequate room analysis for oxygen
enrichment / depletion
¢$§F5F’J £ S8 P ﬁ Bl
3. TV camera surveillance to monitor site perimeter
! }%-E%E;?T?UE;{EI TR
4, Control of entrance gates
g
5.Lone Worker system in place (mandown alarm and
procedures)
JWETT [BH *ET,E‘W*%‘C’@({ Fa(man
down)EEIH AR )
6. Signs indicating machinery can be started
remotely
LR
7. Greater restriction on access to the site
iE T BRG]
8. Intrusion alarm system/service
] B e/
9.Define and segregate unmanned plant area from
other activities e.g.
- Parking and maintenance of vehicles
- Cylinder filling station
by e.g. locked door, fencing etc
=M T R f“jif FIR bl RS EE >
R
N e

-k _FEPVATE - BIEEE T

3. Improved visibility at the ROC

SRR O

4. Improved controllability at the

ROC

T R )

5. See section 7.2

%‘ 5277287

6 Personal safety see section 6.7
Fi = %‘K*‘ 376. 787

7. See sect1on 6.12

%‘aﬁ%‘ 576.128]

E. See section 6.12

%‘2:‘% 5‘56.12547

g. See section 6.10

ﬁ%fxf‘% 376, 10547
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