
FUEL PROPERTIES
AF type Alternative Fuel Fire Safety Checklist
Max. NCV MJ/kg
Min. NCV MJ/kg
Max. Moisture %
Min. Moisture %
Max. Particle size mm
Density t/m3 Group Technical Services
Dusty not / a bit / very /highly Edition 0
Tendency for self-heating? no / in specific conditions / strong tendency Date: 13/9/2019
Safety Managment - General Mandatory/ 

Recommended
Fuel Risk 
Class =  

Med Risk 
(MR)

Regulation
M

All local laws and regulations must be complied with. ATEX, NFPA etc. regulation must be followed when 
locally applicable (however it is recommended for all countries to apply ATEX and NFPA regulations or 
equivalent ensuring the same level of safety.

Risk management M Is a complete and up-to-date fire & explosion risk assessment for the facility available?
Risk management

M
Personnel working in the AF facilities must be safety inducted, and it must cover the fire risks and related 
rules.

Risk management
M

Specific risks must be addressed in the method statements and risk assessment for jobs in the AF area.

Risk management
M

Change management must be applied to AF facilities (for both new equipment, new AF material, new work 
instruction, new regulation).

Risk management
M

Each accident, explosion or fire event should be reported to the safety department and a root cause analysis 
completed.

Training
R

Training on risk related to the AF facilities must be organized at least every 2 years, for all personnel in 
contact with AF (operators, maintenance, AF lab etc.).

Training
R

Training on the fire protection systems of the AF facilities must be organized at a suitable frequency.

Testing / Exercises M Firing point shut-off gate(s), where installed, must be tested at least four times a year.
Testing / Exercises

M
Exercise  (simulation) of a fire in an AF facility must be done at least once per year and recorded. Preferably, 
it should be organized with the local fire brigade and include the (simulated) activation of the Emergency 
Response Plan.

Testing / Exercises R Fire protection systems must be tested with water at least once per year.
General AF Facility 

Requirements
General Design

M
Suitable engineering measures must be in place to address potential spillage and dust problems during pre-
processing, storage, handling and processing of AF. 

General Design M AF facilities must be protected against lightning strikes 
General Design

M
Access must be available for fire fighting equipment and emergency vehicles to AF facilities, such that a fire 
can be fought and controlled from at least two sides.

General Design

M

Where AF is stored, handled or processed, civil structures and constructions must be made of fire-resistant 
materials with appropriate fire resistance rating (espacially for fire walls and doors which are supposed to 
block fires). Fire protective coatings (e.g. Vermiculite fire coatings) for steel structures can be considered.

General Design M Adequate lighting must be in place at AF facilities (exterior and interior).
General Design

M

AF facilities must have a safe exit from all areas in the event of fire, consider a possible fire outbreak in any 
place where significant amount of combustible material is present (escape options may be needed). They 
must be clearly indicated, recognizable and free from obstruction. Doors must open in the direction of 
escape.

General Design
R

The design of the transfer chutes must avoid possibility of material build-ups (avoid ledges, dead space, low 
inclination)

General Design R Escape routes of AF facilities should be redundant.
Procedures

M

Housekeeping and maintenance must avoid significant AF and combustible dust deposits on the floor, 
equipment and structures which could generate a risk of secondary explosion and of fire outbreak and/or 
spreading.  Especially on all potential hot surfaces such as a motor and in risky areas (tower, burner 
platform etc.).

Procedures M Written Standard Operating Procedures and work instructions must be available.
Procedures R Process / equipment manuals/handbooks must be available.
Procedures R Written functional description, interlock philosophy and alarm tables must be available.
Procedures

M
A procedure checking that the acceptance of AF must not cause maximum permitted storage levels or the 
capacity of the fire protection to be exceeded must be followed.

Dedusting
M

In general, any material dumping or transfer point must be dedusted, if a considerable dust generation and 
escape is expected or present. 

Dedusting
M

All dust filters > 5000 m3/h must be equipped with a "dry fire water pipe" for internal filter flushing , to 
which fire fighters can connect their fire water supply.

Dedusting R Not more than 6 venting points must be connected to a single dedusting filter.
Dedusting R The air to cloth ratio (air flow related to filter cloth surface) must not exceed 1.0 m3/(m2*min).
Dedusting

R

Where sticky material is being handled, the distance between filter bags must be increased significantly 
compared to normal filters to enable proper cleaning and avoid an increase of the fire load in the filter. Can 
velocity must not be higher than 0.80 m/s. The air flow pattern must preferably be top-down. The dust 
settlement and discharge area of the filter must be designed in a way that dust bridging is avoided (wide 
and activated discharge area).

Explosion protection M All dust filters must be correctly grounded, and bags must be antistatic.
Explosion protection

M
All filters equipped with a hopper extraction (screw, valve) etc. will be equipped with explosion vents and be 
designed for the corresponding reduced explosion pressure.

Explosion protection
M

All explosion venting must be safe and neither endanger persons nor pose a secondary explosion or a 
subsequent fire risk (venting in safe direction, flame arrester if venting inside a building etc.)

Explosion protection
M

Explosion propagation from a filter back to venting ducts or towards the dust extraction point must be 
prevented through the installation of devices designed for explosion decoupling.

Explosion protection
M

Design Pmax and Kst-value for explosion venting must be in accordance with the AF stored and handled. 

Explosion protection M Explosion vents must be water tight, air tight and if required frost proof.
Explosion protection M Each explosion vent must be clearly marked in the field.
Explosion protection

M
The opening of explosion vents must not be impeded by any means (e.g. by putting a “protection grid” on 
top of if).

Explosion protection M Any equipment used in Ex-zones must fulfil the requirements of the corresponding Ex-zone.
Explosion protection M All equipment must be adequately grounded.
Fire Protection M The operation book of the fire protection must be available.
Fire protection M Fire water pumps must be tested (started) at least every two weeks.
Fire protection

M
The preventive and corrective maintenance of the fire detection and the fire fighting system must be 
adequately organized and executed.

Fire Protection
M

The fire protection rooms must contain exclusively the fire protection equipment. No other material or 
equipment can be stored in the room.

Fire & Explosion protection
R

All facilities requiring frequent housekeeping for avoiding significant combustible dust deposits (piles or a 
layer of a few mm on the floor) should be equipped with fixed ATEX vacuum cleaners.

Fire Protection
R

In case of fire alarm, protective interlocks must ensure the shutdown of equipment parts which can no 
longer function safely or to prevent the spread of fire. The control system must be located at a safe distance 
from the installation.

Fire detection

M

Suitable fire detection and alarm systems must be installed for covered / enclosed areas where AF pre-
processing / storage / handling / processing is done. For open air storage of AF such a system is only 
required if a potential fire poses a high risk to people and assets in the surrounding area.

Fire detection
M

All fire detection systems must be connected to a specific fire protection panel (the main panel being 
preferably installed in the control room) and must be equipped with fail-safe power supply.

Fire detection M Fire alarms must annunciate in the plant central control room.

Plant Name Medium Risk Ref.

Line Number Mandatory
every year

Undetermined
Yes
No
No
No
No

Other
No

Required Implemented Required Implemented
Mandatory 9 0 5 0
Recommended 3 0 6 0
Optional 1 0 2 0
Mandatory 0 - 0 -
Recommended 0 - 0 -
Optional 0 - 0 -
Mandatory 23 0 22 0
Recommended 6 0 6 0
Optional 1 0 2 0
Mandatory 19 0 18 0
Recommended 1 0 2 0
Optional 0 - 0 -
Mandatory 13 0 12 0
Recommended 2 0 3 0
Optional 0 - 0 -
Mandatory 3 0 2 0
Recommended 4 0 4 0
Optional 0 - 1 0
Mandatory 0 - 0 -
Recommended 4 0 1 0
Optional 0 - 3 0
Mandatory 11 0 11 0
Recommended 2 0 2 0
Optional 0 - 0 -
Mandatory 8 0 8 0
Recommended 2 0 2 0
Optional 1 0 1 0

Mandatory 8 0 8 0
Recommended 0 - 0 -
Optional 0 - 0 -

Responsible Due date Status
Instrument checklist

Coal safety awareness - training / signage / restricted access

SOP's available and used

Medium Risk ReferentialHigh Risk Referential

Weak Points
Summary of Plant Weak Points & Proposed Improvement Actions

FIRES AND EXPLOSIONS - RECENT INCIDENTS
Any explosions and fires in the past if so attach full details - investigation, root cause and subsequent actions.

Any Incidents Since the Last Audit

Proposed Actions

Standards for this coal area (NFPA, VDI, ATEX, Other) ?
Does the design comply with the current standards

Comments / DetailsCompliance of Coal area with GTS requirements

Coal properties testing

COAL AREA SAFETY AUDIT
2019

Comments / Details

High Risk Ref.
Mandatory
every year

This Audit Date

Last annual Audit Date

High risk fuel being used ?  (VM% >35%)
Minimum Ignition Temperature (High risk operation - VM >25% and <35% with MIT <240 oC) ?
Any explosions or serious fires since last audit ?
Current operation type
OVERVIEW

Any modifications to the plant since last audit?
Any change in the fuel used since last audit ?

Yes

Equipment design and maintenance

Dryer (if installed)

Explosion vents and decoupling 

Coal safety awareness - training / signage / restricted access

Fire suppression and inerting system

Stockpile management

Not Installed

Explosion vents and decoupling 

Any stock pile fires in the past 

Instrument checklist

Interlocks complete and working

Plant design

Interlocks complete and working

Fire suppression and inerting system

SOP's available and used
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The VDZ Guidance Document (see page 100) must be used as a reference document 
when conducting and reviewing risk assessments relating to work  in preheater towers 
and other areas where contact with hot material or dust is a risk. This guidance 
document covers the issue: 

• Blockage detection / clearing blockages. 
• PPE selection. 
• Emergency procedures / design of escape routes etc. 
• Sampling. 

Ancillary Services:

• Gas bypass and dust handling systems. 
• Hot gas generating, extraction and

exhaust systems.
• Boiler and/or heat exchangers of heat

recovery systems.
• Coal mills and other fuel preparations systems.

   
Bitumen: Handling & Use

• Transfer pipes and valves.
• Discharge pipes and valves. 

Lime Manufacture:

• Heating  
• Cooling
• Hydration

LSR 16 • Process Safety / Occupational Health / Housekeeping

Coal Plant Safety Checklist-
see requirement 18 on page 109.

Alternative Fuel Safety Checklist- 
see requirement 18 on page 109.
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2. Prevention of Fires & Explosions 
•	 Each operation will be required to develop a dedicated risk assessment which identifies potential areas of fire and 

explosive risk within their operations.   
•	 The risk assessment will have to cover: 

	◦ Identification of situations  where the development of an explosive atmosphere is possible and the risk control 
measures required. 

	◦ Control measures in place to prevent fire arising out of maintenance activities: 
	- Oxy-Fuel and Electric arc welding. 

	◦ An assessment of current fire detection and fire suppression systems. 
	◦ An assessment of current extraction and ventilation system to prevent the build-up of an explosive atmosphere. 
	◦ Assessment of current measures in terms of fighting a fire including personal protective clothing and equipment. 

Silo pressurisation: There have been a number of incidents where overpressurisation in silos has resulted in parts such as 
filters been blown some distance from the plant . Blocked filters and damaged or under–rated relief valves have been some of 
the causes of such accidents. The MPA ( Mineral Producers Association ) guidance note in relation to the prevention of over-
pressurisation. “Guidance to prevent overpressurisation of storage silos during the delivery of (non explosive) powder in the 
cement, concrete and quarrying industries“ provides specific information to assist in the development of these risk assessments. 
As a minimum each silo, which is capable of being pressurised, must be fitted with:  

•	 High Level Alarm.
•	 Pressure Relief Valve.
•	 A means to ensure the level of available capacity within the silo can be determined.
•	 Pinch valve on filling pipe to prevent back flow of material.
•	 The use of chains to secure the filter (as a final backup in the event of failure of primary measures) should also be 

considered.

3. Process: Change Management 
A system must be in place at each operation to ensure that changes or modifications to the manufacturing process and ancillary 
services which  contain, process or transfer materials at high temperature must be subjected to a risk assessment and risk 
controls defined and communicated prior to the change or modification being performed.

Silo Filter. Pressure Relief Valve.
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Tanker making delivery

Incident - Near Miss 2019:
Filter blown onto nearby area

Last line of defence:
Filter chained to silo structure. 

Whipcheck Safety Cable.

LSR 16 • Process Safety / Occupational Health / Housekeeping

Year Serious Accident Details
2023 An employee lost his eye when he was struck by a ricochet when using an industrial gun to clear a 

blockage at a cement operation 
2023 An employee lost an eye when struck in the face by cold raw meal which struck him after a blockage in the 

PHT was cleared 
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4. Storage, handling and process use of hazardous substances 
The requirements here focus on hazardous substances in use at our operations, 
ranging from various types of alternative fuels, some admixtures, bitumen and 
process gases. 

For each type of hazardous material, a dedicated risk assessment must
be developed covering the following:

• Storage safety requirements: 
◦ Location. 
◦ Storage area infrastructure/design. 
◦ Condition of tanks, drums etc / Required inspection regimes. 
◦ Stock control. 
◦ Site security.  
◦ Ventilation and extraction requirements.
◦ Earthing. 

• Handling 
◦ Material handling requirements. 
◦ Occupational Health risks. 
◦ PPE requirements.
◦ Training and competency.  

• Use
◦ Risk of Fire:

- Risk of incorrect fire fighting medium being used.  
◦ Risk of explosion. 
◦ Required process parameters and risk when those paramaters change. 

A CRH safety guidance note relating to the safe handling, storage and use of 
alternatives fuels is available.

Filter

Pressure Relief Valve

Level Probe

Pressure Sensor

Control Panel by Fill Point

Shut-Off Valve

Fill Point
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September 2016:
2 contract workers were taking shelter during a storm when a portion of the roof’s center gutter, about 6 meters above their 
location, partially collapsed and released hardened cement material deposits to fall. A large piece of debris, approximately 
750mm long x 250mm thick x 250mm wide struck the deceased on the back of the head under his helmet, knocking him down 
unconscious. He later died of his injuries.

Spot where build-up
fell from

Fallen build-up material.
Dimensions of debris:

750mm long x 250mm thick
x 250mm wide

Green paint from the group of 
Tonijon Workers

Blood traces

Requirements for Rule No.16

1.	 A risk assessment of the overall process must identify and record each potential discharge point and the define the 
•	 Operational controls 
•	 Fail safe mechanisms
•	 Work practices 

to be applied to prevent discharges and protect personnel from exposure to hot material, gases and surfaces.

2.	 The VDZ guidance document (see page 100) must be used as a reference document when conducting and reviewing 
risk assessments relating to work in preheater towers and other areas where contact with hot material or dust is a risk. 
This guidance document covers the issue. 

3.	 Each operation will be required to develop a dedicated risk assessment which identifies potential areas of fire and 
explosive risk within their operations. Guidance notes on Alternative Fuel Fire Risk Management and Coal Risk 
Management are available on the Safety Sharepoint - see page 12.   

4.	 A system must be in place at each operation to ensure that changes or modifications to the manufacturing process 
and ancillary services which  contain, process or transfer materials at high temperature must be subjected to a risk 
assessment and risk controls defined and communicated prior to the change or modification being performed.  

5.	 For each type of hazardous material, a dedicated risk assessment must be developed covering the issues of storage, 
handling and use.  

6.	 The MPA (Mineral Producers Association) guidance note  in relation to the prevention of over-pressurisation. 
“Guidance to prevent over-pressurisation of storage silos during the delivery of powder in the Cement, Concrete 
and Quarrying Industries” must be used in the development of relevant risk assessments. 

LSR 16 • Process Safety / Occupational Health / Housekeeping
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7.	 All operations where prestressing of cables is an element of manufacture must:
•	 Fulfil the requirements of the MPA (UK Minerals Producers Association) guidance note “ The safe stressing of 

prestressed concrete products “. In particular, the use of pre-start check procedures (before pre-stressing occurs) 
must be in place.

•	 Complete on an annual basis, the BPA (British Precast Association) “ Audit checklist for pre stressing operations”. 

8.	 Cement tanker discharge pipes have the potential to disconnect from the plant if the retaining clasp fails. With no 
secondary catchment device to hold the pipe, it can whip due to the pressure in the pipe, with the potential to cause 
serious injury to anyone in the vicinity. To protect any this risk, a whipcheck safety cable (see photo on page 105) must 
be in place at the discharge point(s).

9.	 Occupational Health: 
•	 Where dust masks are issued to personnel, as a control measure to reduce exposure to dust, then each such 

employee should have an individual face fitting for that dust mask, to ensure a correctly fitting and suitable dust 
mask is made available.

•	 Where the risk of Legionnaire’s disease is present at a location (risk in water systems incorporating a cooling tower 
or evaporative condenser, humidifiers and water misting systems) then a risk assessment seeking specialist advice 
where deemed necessary by the site must be completed.

10.	Structural Safety: Each operating company must have in place an overall risk assessment which covers the issue of 
structural safety at it’s operations. This opco level risk assessment should cover: 

•	 Reference to (and the presence of) an internal database which includes all structural safety issues raised previously 
from internal inspections and  external inspections e.g insurance company surveys.

	◦ This internal database must detail remedial measures in place for each structural safety issue raised.
•	 An overall approach to an ongoing program and schedule of inspections of structures within the opco.

	◦ CRH Group Technical Services have produced a guidance note on Structural Safety.

11.	Housekeeping: all sites must have procedures in place to demonstrate a systematic approach to housekeeping. 
This overall program should cover:

•	 Standard required/expected in terms of housekeeping at the site.
•	 A fugitive dust control assessment and corrective action program.
•	 Clear area (of the operation) line management responsibility for housekeeping. 

12.	On Pressure vessels / air blasters, each air blaster shall be tightly secured by installing a restraining cable. They shall be 
equipped with at least one quick exhaust valve, one safety relief valve and one manual ball valve on the body of the 
tank. The air supply isolation valve should be lockable. 

13.	To prevent the risk of fire where a misaligned conveyor belt creates friction with a conveyor drum - leading to a risk of 
fire - rotational switches must be fitted to belts conveying heated material. The purpose of the rotational switch is to 
indicate a mis-aligned/mistensioned belt, which could contribute to a fire. 

14.	Each year CRH arranges for a program of site visits by engineers from our Insurance company. As part of this survey 
process, the survey engineers issue a series of recommendations. Where a RED (Critical) level recommendation is 
made by an engineer as part of this survey, the Plant manager of the operation will be required to inform the relevant 
managing director (Company or Country Level) within 2 working days (after the close out meeting between the site 
and survey engineer). 

15.	Fire/Explosion safety. Each cement and lime operation must appoint a “Fire Risk & Explosion Mitigation” Team 
member (FREM Team member formerly ATEX owners). This person must be a senior maintenance or production 
manager within the individual cement or lime operation (see Guidance note reference on page 7). 
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16. Fire/Explosion safety. Each cement and lime operation must complete an assessment of all conveyor belts to identify 
conveyor belts deemed to be critical (see Guidance note reference on page 7).

17. Fire/Explosion safety. Each maintenance operator must complete the e-learning training package entitled “ Critical 
Conveyor: Fire Prevention” (see Guidance note reference on page 7).

18. Each cement and lime plant must complete a gap analysis at their plant using a) the AF Safety Checklist and b) the Coal 
Safety Checklist (see page 103). This gap analysis, which should be completed using external assistance from a fire 
engineer.

19. A documented Management of Change (MOC) process must be in place at each operating company. An MOC risk 
assessment must be developed and submitted for all Capex applications. In addition an MOC risk assessment must be 
completed for:

• Newly installed equipment / machinery  (including new fuel or energy sources ) 
• New waste streams of alternative fuel (to include fire risk assessment)

Any other significant change that has the potential to alter existing or introduce new Health & Safety Risks.

MANAGEMENT PROGRAMS
Element Excellent Good Adequate Nearly Adeq. Inadequate
Emergency Organizati on & Planning

Self-Inspecti on Program

Impairment Procedures

Contractor Management

Hot Work Permit

Smoking

Housekeeping

Planned Preventati ve Maintenance

Management Interest

Site Level Business Conti nuity Planning

LSR 16 • Process Safety / Occupational Health / Housekeeping
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