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- China Coal Mining Safety Practise

1. Before ‘2000  the investment in coal mining safety in China was very low, due 
to strict price control of coal squeezing profits and due to less direct 
involvement from the government on safety issues. 

2. From ‘2000 onward the government established the State Administration of 
Work Safety (SAWS) to enhance attention on safety issues in coal mining

3. The new regulation for safety investment covers both state-owned and private 
coal mining enterprises.

4. It is the aim to reduce the accident rate by more investment into safety 
equipment and by more training and higher awareness 

GENERAL INFO
COAL MINING CHINA
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GENERAL INFO
COAL MINING CHINA

From China Daily, March 2005:
“The newly-upgraded work safety watchdog 
will get more teeth to curb the growing 
incidence of fatal accidents.

The State Council has decided to grant 
more power to the State Administration of 
Work Safety so that it can conduct 
inspections and supervise more effectively, 
especially in coal mines where at least 
6,000 were killed last year, Huang Vi, 
spokesman for the administration, said.

Dangerous conditions are common in the 
coal mining sector. Last year, miners dug 
out 1.95 billion tons to sustain the country's 
economy, but only 1.2 billion tons were 
mined with the proper protection measures
in place.”
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GENERAL INFO
COAL MINING CHINA

From China Daily, February 2005
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GENERAL INFO
COAL MINING CHINA

From China Daily, February 2005
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-Government determined to increase safety
STATE ADMINISTRATION OF WORK SAFETY

SAWS is the government department related to coal mining safety and general 
work safety in China.  

In 2004: 136 755 work place casualties were reported
6027 deaths occurred in coal mines (compensation raised to up to 200 000 Yuan)

GENERAL INFO
COAL MINING CHINA
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GENERAL INFO 
COAL MINING CHINA

- Trends in Coal Mining

Due to many accidents in private coal mines the government closed 
down small mines, and increased the capacity of big coal enterprises to 
satisfy the huge increase in coal demand (assuming enough funds for 
safety investment by larger corporations)

The output has been increased from 1.4 billion tons to 1.9 billion tons in 
2004.

Again in 2005 China will increase output of coal due to higher demand.    
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GENERAL INFO
COAL MINING CHINA

•Major coal mining areas in China (21 coal-rich provinces, municipalities 
and autonomous regions)

•Heilongjiang           
•Innermogolia
•Xinjiang
•Hebei
•Shanxi
•Shaanxi
•Henan
•Sichuan( including Chongqing)
•Gansu
•Guizhou
•Anhui
•Jiangxi
•Guangzi
•Shandong
•Yunnan
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DANGERS AND RISKS IN THE MINING INDUSTRY

UNDERGROUND COAL MINES
CO, CH4, H2S, Lack of Oxygen, NOx, 
Particles/Dust

UNDERGROUND METAL MINES
CO, Lack of Oxygen, NOx, Particles/Dust

SURFACE COAL MINES
H2S, NOx, Particles/Dust

SURFACE METAL MINES
H2S, SO2, HCN, Particles/Dust
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DETECTION, PROTECTION, SAFETY SOLUTIONS
OUR CUSTOMERS – MINING

• Presence of explosives
• Lack of oxygen
• Self rescue from hazards
• Rescue
• Recovery of Materials

Your challenges

Drägers offering

Protection

• Breathing apparatus
• Masks and filters
• Long duration escape sets
• Head protection systems

Detection

• Portable gas detection
• Tubes
• Chip Measuring Systems
• fixed systems

• Consulting
• Safety and Product Training
• Hardware & solutions for gas   

management 
• customer driven solutions

Solution
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GAS DETECTION

A range of products and services 
designed for the identification 
and early detection of gaseous
hazardous substances, 
including:

toxic gases and vapours
explosive gases and vapours
oxygen
alcohol and drugs
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PROTECTION

Devices and systems which 
supply breathing air for use 
in extreme situations and 
protect people in hostile 
environments.

Including:

• filtering devices
• escape apparatus
• compressed air 

breathing apparatus
• closed-circuit 

breathing apparatus
• chemical protection suits
• diving apparatus
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Hardware and Solutions for gas management

DRÄGER SAFETY SOLUTIONS

Consulting 

Safety and product training

• Breathing supply systems
• Escape chambers
• Quick fill station
• Oxygen booster pump
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SAFETY SOLUTIONS
GOTTHARD TUNNEL

Integrated solutions in the tunnel

• Self-rescue measures
• Rescue by fire crews 
• Consulting, training
• Service management
• Gas detection and monitoring

Safety consulting and prevention

Accidents Health
risks

Fires/explosions
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SAFETY CHAIN
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SAFETY CHAIN 

1.  DEFINE PROCESSES &    
DETERMINE POTENTIAL DANGERS

2.  GAS MONITORING

4.  SELF-ESCAPE

5.  RESCUE

6.  RECOVERY OF MATERIALS

3.  DAILY WORK & MAINTENANCE
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1. DEFINE PROCESSES & DETERMINE POTENTIAL DANGERS
SAFETY CHAIN

• Appropriate and efficient mine 
safety and rescue plans are  
dependent on understanding and 
optimizing internal processes. 

• The location and the potential of 
dangers can be established.  

• Workers can then be protected 
from exposure and outfitted with 
the correct safety equipment. 

Transponder Gate
(example: Self-Rescuer)

Filter Self-Rescuer

Oxygen Self-Rescuer

Helmets

Masks and Filters
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2. GAS MONITORING
SAFETY CHAIN

• Gas monitoring is necessary to ensure the 
quality of the breathing air.  

• Dust, irrespirable, toxic and/or explosive 
atmospheres endanger the worker’s 
health and life.  

• Harmful substances can occur suddenly and 
without warning.  

Portable Instruments

Dräger-Tubes

Chip Measurement System (CMS)

Filter Self-Rescuer

Oxygen Self-Rescuer

Helmets

Masks and Filters
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3. DAILY WORK & MAINTENANCE
SAFETY CHAIN

• Working in a mine can be dangerous at all times.
Daily risks are created by normal operations of the
mine.

• In order to complete daily work, the miner must be
protected from everyday hazards.

• Through the maintenance of the mine and it’s 
equipment, the risk to the miner’s safety and 
the safety of the material being mined is 
lowered.  

Oxygen Self-Rescuer

Helmets

Masks and Filters

Powered-Air Purifying 
Respirator

Portable Instruments

Oxy Test Station

Oxygen Booster 

Filter Self-Rescuer

Alcohol and Drug 
Detection
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4. SELF-ESCAPE
SAFETY CHAIN

• When concentrations of toxic gases and/or 
explosive gases exist, the oxygen level 
increases or decreases, and the dust level 
becomes unbearable, then the worker must 
remove himself from the dangerous 
atmosphere. 

• In order to successfully exit the dangerous 
atmosphere, breathing protection is needed.  

• The worker must also remain aware of his 
environment. 
Portable Instruments

Quickfill Station

Escape Chamber

Compressed Air 
Breathing Equipment 

Full Face Masks

Filter Self-Rescuer

Oxygen Self-Rescuer

Helmets

Communication Systems
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5. RESCUE
SAFETY CHAIN

• When workers were unable to escape themselves or are  
trapped within the mine, then the mines rescue team is 
employed.

• Mines rescue is the practiced response to a mine 
emergency situation that endangers life, property, and 
the continued operation of the mine.

• Mines rescue teams work in dangerous atmospheres and 
must carry with them equipment to save trapped workers.  

Thermal Imaging Camera

Compressed Air 
Breathing Equipment

Full Face Masks

Filter Self-Rescuer

Oxygen Self-Rescuer

Helmets

Closed Circuit Breathing 
Apparatus

Communication Systems

Masks and Filters
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6. RECOVERY OF MATERIALS
SAFETY CHAIN

• The main objective of recovery work is to 
return the mine or the affected area of the 
mine to normal operations after a disaster. 

• Through the use of ventilators, the mine is  
rid of explosive or potentially explosive gas 
mixtures and normal ventilation is restored 
with the normal amount of oxygen to all 
mine workings.   

Portable Instruments

Thermal Imaging Camera

Compressed Air Breathing Equipment

Full Face Masks

Oxygen Self-Rescuer

Helmets

Closed Circuit Breathing Apparatus

Communication Systems
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WHY IS DRÄGER POSITIONED WELL TO GIVE ADVICE FOR SAFETY
SOLUTIONS?

• Draeger’s over 100 years of experience in breathing technology
• Reputation in coal mining rescue equipment (safety, reliability, quality)
• Many major coal mines world-wide (South-Africa, Australia, USA, Germany, 

etc) rely on Draeger’s competence in coal mining safety solutions
• Experienced staff developing safety solutions: from advice/consulting, 

implementation, to service and maintenance
• Draeger’s commitment to support China’s drive to improve coal mining safety, 

by having its operations in China – customer proximity
• Coal mining safety has to be managed in a comprehensive approach

covering all aspects of personal safety and rescue operations:
gas detection, personal protection, rescue equipment, initial training and 
regular continuing education/drills, simulation of critical events and how to 
handle it, integrated safety solutions, service & maintenance, etc

• This all can be found in one company – in our company – it makes us unique 
and well positioned to support China in its efforts to increase coal mining 
safety to the internationally accepted and expected level
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REFERENCE CUSTOMERS

COMPANY PRODUCTS

Deutsche 
Steinkohle, 
Germany

Piccolas
PSS BG 4

Ashanti Gold 
Fields, Ghana

Oxy
Alcotest 7410/   
7410 Plus
PSS BG 4 
Gas Detectors
Training Gallery

BHP Billiton, 
Australia

microPac
Pac III
Multiwarn II  
MiniWarn
E-Cal Systems

Anaconda Nickel, 
Australia

microPac
Multiwarn II

COMPANY PRODUCTS

Y.C.R.T, 
Argentina

PSS BG 4
Oxybox K

KGHM Polska
Miedź S.A. , 
Poland

PSS BG 4
Oxy K 50

Richard Bay 
Minerals, S. 
Africa

Pac III

Anglogold, S. 
Africa

Pac III 
CMS

Tabas Coal, Iran Piccola
FSR 990
PSS BG 4
Panorama Nova

Singareni
Collieries Co. 
Ltd., India

PSS BG 4       
Oxyboks K            
microPac
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FURTHER INFORMATION….

… can be found in the Internet at www.draeger-safety.com or at 
your local Dräger subsidiary or dealer. 

http://www.draeger-safety.com/
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Extremely important is the continuous inspection
by independent organizations to ensure compliance 
to safety standards and severe penalties in the event of 
non-compliance.
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THANK YOU FOR YOUR ATTENTION!
END OF GENERAL PRESENTATION
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BACK UP
PRODUCTS IN DETAIL
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PORTABLE INSTRUMENTS
SAFETY CHAIN

SINGLE GAS: MULTI-GAS:

Pac III

Dräger X-am 7000

microPac

microPac Plus

Pac Ex 2

Dräger X-am 3000 

MiniWarn

Dräger E-Cal
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MICROPAC PLUS

• Measurement of CO, H2S, O2, 
CO2, PH3, and HCN

• Up to 2 years of use without        
calibration

• Basic monitoring functions 
including vibration alarm

• Renewable for the next measuring 
period

• Changeable dust/mist and 
chemical filter



DRÄGER SAFETY  • STATE OF THE ART TOTAL SAFETY SOLUTIONS FOR MINING
PROF. DR. ALBERT JUGEL , SEPTEMBER 2005  • 31/27

PAC III

• Up to 28 DrägerSensors (Toxic & 
O2) 

• Interchangeable sensors for 
flexible detection 

• Large display for easy recognition 
of danger

• Attention demanding audible & 
visual alarms 

• Flexible Menu and operation
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PAC EX 2

• Two-in-one instrument for the measurement of 
explosive hazards and a lack or surplus of oxygen. 

• Modular design enables high flexibility.

• Long operation time with minimal charging time.

Ex Version Ex-O2-Version
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DRÄGER X-AM 3000

• 3- or 4- gas measurement: O2, CO, 
H2S, Ex

• Attractive price, low cost of 
ownership

• Ease to use – Design concept 
– Low training costs

• Rugged and Robust – e.g IP 65 
water protection rating of the 
enclosure

• Optional internal pump
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MINIWARN

• 4- gas measurement – up to 30 
different, interchangeable 
DrägerSensors

• Complete line of accessories

• External pump with up to 10 M hose

• Methane: 0- 100 Vol% CH4

• Worldwide mining regulations 

• Easy to use
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DRÄGER X-AM 7000

• Up to 5 gas measurement
2 HPP ports : for IR or Cat-Ex Sensors
3 electrochemical ports : 20 different 
sensors
FLEXIBLE! 

• All Smart DrägerSensors -
interchangeable

• Robust housing, IP 67 – waterproof

• Full-range mode with CH4 (switches between 
UEG and Vol.%)

• Leakage mode
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DRÄGER E-CAL SYSTEM

• Compatible with Pac III, Pac Ex 2, Dräger
X-am 3000, MiniWarn and Dräger X-am 
7000

• Calibrate and configure up to 10 
instruments simultaneously

• Features:
– bump testing
– fresh air calibration
– zero calibration
– span calibration
– instrument charging
– automatic execution of routine 

procedures
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• Glass tube filled with chemical reagent

• Air pulled through the tube with a pump

• Reagents change color if the targeted chemical is 
present

• More than 200 Dräger-Tubes – detection of 
more than 500 substances

• Extremely portable and easy to use

• Can be specific to a chemical or detect general 
family of gases.

• Can measure low/sub ppm levels to Vol. %

• Accuracy varies from +/- 5 to 25 % depending on 
gas and measuring range

DRÄGER-TUBES
SAFETY CHAIN
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CHIP MEASUREMENT SYSTEM (CMS)
SAFETY CHAIN

• Dräger’s proven chemical reagent 
system

• Ten individual tests per CMS Chip

• Single Slide Switch - Easy as 1,2,3

• Digital Display - precise concentrations
every time, no interpretations

• Safely contains hazardous glass fragments
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ALCOHOL AND DRUG DETECTION
SAFETY CHAIN

ALCOTEST

• Exceptional measuring quality with 
electrochemical DrägerSensors

• 50 years of experience

• Modular concept suitable for all 
applications

DRUGTEST

• Detection of up to 6 substance classes

• Uses oral fluid – fast and practical

• Self-explanatory menu guide
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FILTER SELF-RESCUER FSR 990
SAFETY CHAIN

• Makes an escape situation safe and 
manageable

• Provides more than 120 minutes of 
escape time 

• Simple, light-weight design

• Donning is self-explanatory
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ESCAPE APPARATUS: LIGHT WORK RESCUE 
APPARATUS:

Oxy K proOxy K 30/50 S Oxy K 30 HOxyboks K 25

OXYGEN SELF-RESCUER
SAFETY CHAIN

OVERVIEW PRESENTATION
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OXYBOKS K 25

• Immediate access in case of fire or 
explosion

• Simple design allows quick and easy 
donning

• The starter cartridge supplies oxygen 
immediately while donning

• Freedom of movement is not restricting 
during escape

• Maintenance-free for 5 years

• Duration: 25 minutes (according to EN 401)
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OXY K 30/50 S

• Easy to operate, with little or no training 
required

• Simple opening mechanism – easily donned 
in seconds

• Quick starter cartridge provides and instant 
oxygen supply

• Equipped with shoulder straps

• Maintenance free for 10 years

• Duration: 30/50 minutes
(according to EN 13799)
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OXY K 30 H

• Especially designed for personnel that is
inexperienced with escape equipment    
or personnel with glasses 

• Incorporates a hood instead of a 
mouthpiece for better communication

• Protection for the head, face and eyes

• Maintenance free for 10 years
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OXY K PRO

• Designed to carry out small tasks where 
only a short duration is required

• Equipped with a full-face mask for an 
optimal field of vision and verbal 
communication

• Includes a residual warning device based 
on the used time 
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THERMAL IMAGING CAMERAS
SAFETY CHAIN

TALISMAN 
ELITE

TALISMAN 
ELITE LITE
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TALISMAN ELITE

• Smallest and lightest micro
bolometer camera with 320 x 240 pixel

• Dual transparent color function to 
clearly identify the danger zones

• Includes a temperature function with 
digital display and an audible low 
battery warning

• Wireless transmission of thermal 
images 
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TALISMAN ELITE LITE

• Detailed and sharp thermal images
in all situations 

• Can also be viewed by several 
persons on the large LCD display

• Temperature measurement function 

• Digital readout and transmitter 
systems for wireless transmission of 
thermal images with various receiver 
stations are available upon request
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FULL FACE MASKS PANORAMA NOVA
SAFETY CHAIN

• Highest standards of mining applications

• Excellent field of vision

• Double sealing frame for a tight and 
comfortable fit

• Easy to adjust 5-point harness and 
practical neck strap

• Stainless steel speech diaphragm for 
excellent communication quality
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COMPRESSED AIR BREATHING EQUIPMENT
SAFETY CHAIN

SELF-CONTAINED 
BREATHING 
APPARATUS

EXTERNAL AIR SUPPLY

PAS AIRPACK PAS COLT
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SELF-CONTAINED BREATHING APPARATUS

• Wide variety of Dräger breathing apparatus 
sets to suit many different environments and 
applications

• Special configurations for the mining 
industry are available
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PAS AIRPACK

• Positive pressure airline trolley units 

• Optimal for operations lasting several hours 

• Several users can be supplied 
simultaneously

• Able to carry different sizes and number of 
cylinders according to the customer’s needs

• Extended duration combined with increased 
freedom of movement
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PAS COLT

• Positive pressure, hip-mounted compressed 
air breathing apparatus 

• Optimal for emergency escape or short 
duration operations
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CLOSED-CIRCUIT BREATHING APPARATUS BG 4
SAFETY CHAIN

• CO2 from the exhaled air is eliminated and the 
air is supplemented with oxygen

• Usage time is up to 4 hours

• Especially designed for extended mine 
rescue and recovery operations

• Positive pressure protection
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COMPONENTS

Mask

Breathing connector

Exhalation hose

CO2 absorber

Breathing bag

Relief valve

Minimum valve

Cooler

Constant dosage

Inhalation hose

Drain valve

Oxygen cylinder

Pressure reducer

Bodyguard

1

2
3

4

5

6

7

8
9

10

11

12
13
14

1

23

4

5
6 7

8

9

10

11
12 13

14
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HELMETS
SAFETY CHAIN

• Especially designed for working in 
underground environments

• Optimal for normal mining worker or the mine 
rescue brigadesman
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COMMUNICATION SYSTEMS
SAFETY CHAIN

• Universal and flexible

• Adaptable to a multitude of masks and helmets 

• Robust and nevertheless light design 
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POWERED AIR PURIFYING RESPIRATORS
SAFETY CHAIN

• Low breathing resistance

• Constant air flow

• Guarantee the best comfort possible in area 
with a high particle volume
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MASKS AND FILTERS X-PLORE 1000-9000
SAFETY CHAIN

• Extensive range of masks and filters –
including disposable filtering face pieces 
masks, combination filter with a full-face mask

• Adaptable based on the dust and gas 
concentrations 
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the Piccola from Dräger provide you 
with the following:

Lower breathing resistance

Higher Efficiency

Longer duration due to Pre-Filter

Softer more comfortable inner 
layer

Because  Synsafe™ material 

Piccola -- for Comfort

-- for Quality

FILTERING  FACE  PIECE  PICCOLA
FEATURES AND BENEFITS
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The Piccola is:

Folded - for easier 
carrying and storage

Individually wrapped & sealed, 
always clean and ready for use

Looping Elastic Head strap -
easy adjusted to any head size 
and long enough to carry on 
chest

Piccola -- for Ease of Use

FILTERING  FACE  PIECE  PICCOLA
FEATURES AND BENEFITS
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X-PLORE 1300 SERIES
AVAILABLE PRODUCTS

X-plore 1310 FFP1

X-PLORE 1310 = FFP1 X-PLORE 1320 = FFP2 X-PLORE 1330 = FFP3

X-plore 1310 FFP1V

X-plore 1320 FFP2

X-plore 1320 FFP2V X-plore 1330 FFP3V

ODOUR-STOP
carbon layer filters out nuisance odours

X-plore 1320 FFP2V Odour X-plore 1330 FFP3V Odour
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X-PLORE 1310
FFP1 - FEATURES AND BENEFITS

X-plore 1310 FFP1

X-PLORE 1310 = FFP1

X-plore 1310 FFP1V

• Colour Coded Nose Clip & Valve Same coloring as the Piccola!  Easy 
to distinguish between P1, P2, & P3.

• Plastic Coated Nose Clip No sharp edges get in your way.

• Foam Nose Pad Ensures a secure seal on your nose.

• Ergonomic Design Comfortably and securely fits a wide 
range of face shapes.

• Climate control comfort valve Low breathing resistance without 
heat build-up.

• Advanced Filter Media Filters out both solid and liquid 
particles.

• One size fits all Keeps logistics easy.

• Fit with safety goggles Good nose sealing = no fogging.
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X-PLORE 1320 = FFP2

X-plore 1320 FFP2

X-plore 1320 FFP2V

• Flexible, textile Head Straps As seen on the Piccola!  No hair pulling, 
straps don’t break.

• Colour Coded Nose Clip & Valve Same coloring as the Piccola!  Easy 
to distinguish between P1, P2, & P3.

• Plastic Coated Nose Clip No sharp edges get in your way.

• Wide Nose Seal Ensures a secure seal on your nose.

• Ergonomic Design Comfortably and securely fits a wide 
range of face shapes.

• Climate control comfort valve Low breathing resistance without 
heat build-up.

• Advanced Filter Media Filters out both solid and liquid 
particles.

• One size fits all Keeps logistics easy.

• Fit with safety goggles Good nose sealing = no fogging.

X-PLORE 1320
FFP2 - FEATURES AND BENEFITS
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OXY TEST STATION
SAFETY CHAIN

• A mobile fully automatic test station for
Dräger self-rescuers

• Guarantees steady test procedures, 
reliable test results and complete test 
documentation on Drägerware 
Equipment Management software
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OXYGEN BOOSTER DOB-H PUMP UNIT
SAFETY CHAIN

• The Dräger Oxygen Booster DOB-H is 
operated manually. The oxygen from the 
storage cylinders is filled with an adjustable 
lever into another cylinder

• Equipped with a complete filling logistic, 
including valves, prolongation hose and 
pressure gauges, the Dräger Oxygen Booster 
DOB-H can be used  everywhere flexibly

• Always ready for operation both in 
emergency situations and at places without 
current supply
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ESCAPE CHAMBER MODEL 20/12-T
SAFETY CHAIN

• A resource room for employees in the 
event of non-breathable ambient air, for 
instance in case of fire.

• Modular design for the effective use in 
different mines.

• After activation, the inside of the chamber 
is supplied with breathable air and is 
applied with a slight positive pressure
which prevents contaminated ambient air 
from entering the chamber. 

• Air in the chamber is reconditioned by 
supplying oxygen and absorbing carbon 
dioxide via a CO2 absorber. 
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QUICKFILL STATION
SAFETY CHAIN

• Respiratory protection system 
independent of ambient air and is used 
to rapid fill compressed air breathing 
apparatus cylinders while still being 
worn

• Different batteries of cylinders are 
available to suit every type of 
application

• Economical utilisation of the air banks 
volume due to the automatic 4-stage 
cascade system

• Unit is designed for the tough use in a 
mining environment
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THANK YOU FOR YOUR ATTENTION!


