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OZET

Tahlisiye ve tedavi hizmetleri diinyada A ve B sistemleri olmak tizere
iki sekilde uygulanmaktadir. Merkez Istasyon, personel, bakim ve ucaklar-
daki solunum cihazlarinin periyodik kalibrasyonlanni koordine etmekte-
dir. Bu, sistem B' olarak bilinir.

Yazar, kurtarma ekibinin calismasin1 ve istasyondaki ekipmanlarin
bakimini tartigmigtir. Pakistan'da kurtarma istasyonlart A ve B sistemine
dayali olarak c¢alistirilmaktadir.

ABSTRACT

Rescue & Recovery service is practiced on A & B Systems throughout
the world. The Central Station coordinates with skelton staff and maintains
and calbrates the breathing equipments periodically at the mines. This is
known as 'B' System.

The author has discussed the working of Rescue Brigade and
maintenance of essential equipment at the stations. In Pakistan, the Rescue
Stations are being operated and maintained, on 'A’' System and B System.
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H STORY:

Mning Industry is many centuries old while Mnes Rescue and
Safety Service has been introduced during late nineteenth century.
Rescue Station was first established in USA in 1910 in UK in the
year 1902 and Australia in the year 1911. Having found the benefits
of this service Mnes Rescue and Safety Stations have now been
established by all those countries which are actively in the Coal
M ning business. Primarily the Mnes Rescue and Safety Stations were
established to meet emergencies of the Coal Mnes. Hstory tells
that major accidents in mnes always took place in Coal Mnes on
account of Fires. Gas Explosives and Dust Explosions claining
therein a ot of valuable lives of mne workers. The devel opment of
technol ogy helped to manufacture such Mne Safety Equi pment which
coul d be used in Anrbient mne atnospheres for doing work underground
wi t hout any stress and fatigue.

STATUTORY PROVI SI ON OF RESCUE STATI ON:

Finding the wutility and benefits of Mnes Rescue & Safety
Saf ety Governnent of Pakistan have also established two such
stations one at Sinjidi (Baluchistan) and the other at Khushab
(Punjab) with the assistance of International Labour O ganization
during md seventies. Additionally sub-stations were added by the
respective Provincial Governnments in Pakistan without any assistance
during late eighties. Establishnent of stations in Pakistan has been
made under Section 30-A of the M nes Act, 1923. The Section says: -

"Power of (appropriate CGovernnent) to require rescue
stations to be established. The (appropriate
CGovernnent) may, by notification in the (Oficial
CGazette) make (rules) under the Section:-

a) requiring establishment of  central rescue
for groups of specified mines or for all mnes in
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a specified area, and prescribing how and by whom
such stations shall be established.

b) Providing for the management of central rescue
stations and regulating the constitution powers
and functions of and the conduct of business by
t he aut horities(which shal | i ncl uded
representatives of the owners and managers of and
of the mners enployed in the mnes or group; of
m nes concerned) charges with such nanagenent;

c) Prescribing the position, equipnent, control,
mai ntenance and functions of central rescue
station.

d) Providing for the levy and collection of a duty of
excise [at a rate of not exceeding (three paisas)
per ton] on coke and coal produced in and
despat ched from mines specified under clause (a)
in any group or included under clause (a) in any
specified area; the utilization of the proceeds
thereof for the creation of a central rescue
station fund for such group or area and the
adm ni stration of such funds.

e) Providing for t he formation, training,
conposition, and duties of rescue brigades; and

f) Providing generally for the conduct of rescue work
in mnes.

M NES RESCUE SERVI CE:

These two stations are pioneer in this country. Two nore such
stations have been established, one at Mkerwal District Manwali
while the other at Choa Saidan Shah, District Chakwal by the
Government of Punjab. Also one Mbile Training Unit at Rawal pindi.
Two sub-stations have been established, one at Narwar District Kalat
and the other at Duki, District Loralai by the Covernment of
Bal uchistan. One station is being established at Khanote by
Government of Sind and one Mobile Unit by the Government of NWFP has
been established. All the three Rescue Stations in Punjab Province
have been connected by wirel ess besides other mning areas.

Al though these stations have been established primarily to deal
with coal mne emergencies but the facility and help shall be



available to mne workers engaged in nines other than coal as well.
Conmon types of accidents encountered are: -

1) Fire spread underground;
2) Gas Expl osion;

3) Dust Expl osion;

4) Inundation;

5) Bunping or Rock Burst.

These are the major types of mine accidents claimng valuable |ives
while other types of accidents may not be dangerous and w de spread
as are above. Events of an inportant accidents are given bel ow for
facility of information.

APPI NG COLLI ERY EXPLCSI ON - Drager BG 174:

At approximately 11.00 p.m an explosion occurred in K Panel of
the mine. The panel was a three heading devel opnent in preparation
for a further long wall face. The panel was in the process of a new
ventilation conversion when a large accumulation of flanmable gas
occurred. The gas was inadvertantly ignited from a source in
proximty to the face of B heading on the right hand heading which
had advanced sonme 50 meters further than the other two headi ngs.

The explosive force extended to the adjacent |ongwall and 600
nmeters outbye its source. The violence of the blast was evident in
the disruption to roof supports, machinery, belt structures, blown
out overcasts and brick stoppings. Fourteen men engulfed in the path
of the explosion lost their lives.

The S MRS. permanent staff attended the first explosion
acconpani ed by the under manager of the colliery. Teams from other
collieries were alerted as pertaining to the S MRS nutual
assi stance schene. An F. A B was established adjacent to the expl osion
ar ea.

Priorities in the first search was mainly for evidence of
existing fires and location of bodies. The presence of fires,

94



di sruption to ventilation and the natural emssion of gas presents
a secondary explosion hazard in situations of this nature. It was
fortunate no fires existed of any consequence.

Ensuing rescue team excursions recovered the bodies, restored
tenporary ventilation and recorded evidence of the destruction of K
Panel .

COMMENTS:

It is worth recording that a group of men working in an
adj acent longwal | panel, felt the fringe of the blast, was
engul fed in snoke, dust and fumes. These nen were donned
their COfilter self rescuers and effected their escape to
fresh air and safety.

SYSTEM OF RESCUE & RECOVERY:

There are two systems known as A & B Systems. A systemis one
where the mines are concentrated and closely situated from each other.
A Central Mnes Rescue & Safety Station is established to serve the
mnes around this station. A full time brigade is maintained at the
station. As soon as an incident takes place at any mine, the Central
M nes Rescue Station is informed either through tel ephone or through
wireless system On receipt of information at the station a sirenis
sounded and the Rescue Van equipped with necessary Rescue and Safety
Equi pment noves alongwith the trained brigade within five mnutes of
the receipt of the information. The Check List should be as under: -

1) 6 Breathing Apparatus;

2) 6 Self Rescuers;

3) Colliery Maps (if available);

4) Stret cher;

5) First Aid Equi pnent;

6) Fire Extinguishers;

7) Spare Cartridges of Breathing Apparatus;

8) Fiel d Laboratory Equiprent;

9) Ropes;
10) Tel ephone Cabl e for underground use and tel ephone set.
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The Rescue Team reaches the mine of the accident within 30 minutes
and while on way exam nes the underground map. The team noves into
the mine underground to rescue the men after receiving 5 mnutes
briefing from the Mne Minager who acts as controller of the
incident. As a supporting facility teams from other stations and
nmnes are called to the site of incidence. In this systemthe mne
managenents totally depend upon the help of the Central M nes Rescue
and Safety Station.

The other systemis known as 'B System Although there is a
Central M nes Rescue & Safety Station but no permanent Rescue brigade
is maintained. Instead small Rescue Stations are maintained by the
i ndi vidual mning conpanies at their mnes. Mne Wrkers are trained
in Rescue work throughout the year and on call those men are drawn
fromthe mne and put to Rescue Wrk as and when required. Assistance
is secured from nearby mning companies. Such Rescue Station under
Scheme 'B* sinmply helps in inparting training to the mne workers in
the Rescue and Recovery discipline and periodically check their
Rescue equipnent and callibrate them according to the standards.
Nornmal |y big mines and situated wide apart are advised to practice
"B System

I n Paki stan, the service being novel and new, it has been al |l owed
to work on the conbination of both A&B Systens neans 'C system Here
the Central Station has been established where a whole tine brigades
are available. The stations train mine workers of different nmines in
the discipline of Rescue and Recovery while the mining firms shall
equip thenselves with Rescue & Recovery equipnent thereby becom ng
i ndependent and sfelf-supporting. The stations are rendering the
fol | owi ng services :-

1) Meet energencies on call;

2) Hold training courses regularly and refresher courses
periodical l y;

3) Test and callibrate safety equipments of its own and
ot her m nes;

4) Conduct Tests of Trainees and award Certificate
to the conpetent trainees.
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DOUES OF RESCUE BRI GADES:

A rescue Brigade conprises of 5 Crewren fully trained to use the
sel f contained Breathing Apparatus. One of the Crewnen acts as a
| eader. Before proceeding to the site of the incident the Ieader
shal | check individual Crewran equipped with the Apparatus. He shall
especi al |y check the relief valve and the bye-pass. The last man shal |
check the Apparatus of the leader in turn. Then on signal, such as
horn or bell fromthe leader, the Crew shall keep on checking the gas
concentration while the other shall check the roof and sides. Two nen
shall carry the stretcher with a spare Breathing Apparatus thereon
while the fifth man carries the telephone cable and keep the sane
spreading. On signal fromthe |eader, the teamshall make short breaks
and performthe duties assigned to individuals. On signal they shall
proceed further to the point of incident. The |eader shall keep
marking the route with the help of chalk etc; and al so keep studying
the underground map and record his findings on the map.

On reaching the site of incident the |eader shall ensure its
safety and meanwhile the relevant data of gas concentration, roof
support shall be collected and recorded. The condition of the victins
shal | be exami ned. The one alive shall be worn the Breathing Apparatus
to restore normal breathing and transported alongwith the teamto the
Control Station/Fresh Air Base Station. In case there are nore than
one victimthe sane shall be transported one by one.

CONTROL OF OPERATI ONS:

Bner gency Operations shall be required to be carried out under the
Controller of the Cperations no matter on what systemthe stations are
wor ki ng. Fol l owi ng arrangenents are recomended to be nade on hearing
of an incident:-

Incident Control H.Q- to direct the operations of all surface
wor kmen and organi ze the supply of equi prent.

Underground Control - to direct the operations of all
under ground wor kmen and organi ze the supply of equi pnent.

Inbye Control - to direct the operations of rescue and other
workers at the farthest point inbye.



Rescue Control - to supervise the work of rescue teans.

Nornal |y the Manager is recomrended to be the incharge of incident
Control H Q An Incident Conmttee conprising of Mne Oficials and
Rescue Station is constituted to advise on point to point basis.

BRI EF H STORY OF BREATH NG APPARATUS
(Wth Particular Relations to the NSWM nes Rescue Stations).

The first practicable self contained breathing apparatus «as
devel oped by an English Marine Engineer. Henry Fleuss in the late
1870s.

Fl euss patented his invention in 1879 and conmercial manufacture
was conmmenced by Messers Siebe Gorman and Co; the sanme year. Siebe
GCorman were at the time engaged in the manufacture of subnarine
diving suits and equi prent.

The breathing apparatus was tested under practical conditions
when worn by the inventor and others in afterdanp to explore Seaham
Colliery (UK followi ng the 1880 expl osion when 164 |ives were |ost
and again in irrespirable atmosphere at Killingworth Colliery (UK) in
1882 fol | owi ng anot her expl osi on.

Fleuss also wore the apparatus under-water in the Severn Tunnel
flooding in 1882. In 1897 two sets of Fleuss apparatus were inported
into NNSSW by the Mnes Department for instructional purposes
following the loss of life amng nenbers of the rescue parties at
Stockton Col liery the previous year.

These sets were available (but apparently not actually used)
during the rescue and fire fighting following the Dudley Colliery
expl osion in 1898.

In England, the first Mnes Rescue Station was set up at
Tankersl ey Yorkshire by the | ocal Coal Oaners Association in 1902.

By 1907 the original Fleuss apparatus had been inproved by the
inventor in conjunction with Dr. H Il and M. R Davis of Siebe
Gorman, the outcome was known as the fleuss Davis Apparatus and
mar ketted by Siebe Gorman under the trade name "Porto".



Establ i shnent of Rescue Stations and the training of nmen was made
obligatory in the UK in 1913 under the terns of the Mnes Rescue
Regul ati ons.

In Australia, the Ipswitch Ambulance Station established as an
adjunct a team of trained mines rescue volunteers using "Porto"
apparatus this was the geniusof the Queensland M nes Rescue Brigade
and was established in 1911.

About this tine the NS W Mnes Departnment also inported two sets
of "Meco" Breathing Apparatus" for evaluation and instruction
purposes. These were on hand during the exploration at the
Killingworth Colliery (NSW.

Following the fire and subsequent explosion at Standard Merthyr
Colliery in 1905 there was some local pressure to set up a Mnes
Rescue Organizxation in the South Miitland Coal field where the coal
was |iable to spontaneous ignition.

The strongest recomrendation came fromT.W Edgeworth David in his
report on the field and by 1912 the proposal has been devel oped to set
up two stations, one at Wallsend and one at Kurri, land was set aside,
a committee of managers established and the Deputy Chief Inspector of
Coal Mnes travelled to the UK to inspect and report on Rescue
Stations and "apparat us.

Before any further action could be taken. World War | intervened
and the matter was shel ved.

During this war, however, the Allied armes made considerabl e use
of "Porto" breathing apparatus and in fact the British Army set up a
large scale Mnes Rescue Oganisation to service the tunnelling
operations on the Western Front.

As many of the mining men from N S.W who enlisted served in the
Tunnel Iing Conpany, a considerable number of trained men returned to
Australia after the Arnistice.

The fire and explosion at Bellbird Colliery, 1923, was followed by
further activity from the proponents of a Rescue Station and the
Corner's Jury added a rider to their wverdict calling for the
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est abl i shment of M nes Rescue Stations in N S.W

Before the necessary legislation could be introduced the Bellbird
Colliery recovery work was conmenced using breathing apparatus under
the Colliery Manager M. Mathieson. The teans were trained by an ex-
serviceman hinmself trained inTrance.

Apparatus for the work was purchased new as well as borrowed from
the M nes Department and netal mining conpani es.

In years between 1910 and 1920 the metalliferous mines at Broken
H Il and Cobar and breathing apparatus ("Proto") and their trained
teans fought several mjor fires.

Drager Apparatus from Germany was available from the Melbourne
agents and was used by sone Victorian gold mnes. Drager appratus was
al so taken to Tasmania and used in the Munt Lyell Copper mine fire in
1912 with the saving of many lives.

The recovery of Bellbird Colliery lasted some nine nonths and was
done wthout any untoward incident, the team engaged there also
attended the explosion at Tothbury Colliery (where one man was rescued
alive) and the inundation at Lilly Rose Colliery, \allsend.

Wth the promulgation of the Mnes Rescue Act in 1925, the four
district Conmttee were elected, and was selected and Superintendents
appointed. Protem the Bellbird recovery team and their equipment was
made available to cover the Newcastle and Cessnock Coal fields, until
other men were trained.

The Abermain and Newcastle Rescue Stations were opened at about
the same time, the other two followi ng soon after in 1926.

Proto apparatus was used at all four stations being first
suppl anted by Drager sets at Bellanbi in 1962.

In 1963 Aerol ox sets replaced the Proto sets at Newcastle, they in
turn were suppl aned by Drager LOX 120 sets in 1973.

South Maitland Station changed fromProto to Drager BG 174 in 1963
and Lithgow in 1970.
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A sub station was constructed at Doyalson attached to the
Newcastle Station in 1970 and a sinilar sub-station at Liddel attached
to Anrbermain Station was opened about 1968. Qunnedah Sub Station
served by Newcastle Station following in 1976.

S5i1SS, 5S=BM SB=¢£g*Mffi§

ZERO THE TESTER. THEN CONNECT BREATH NG TUBES TO THE TESTER

POSI TI VE LEAK TEST:  INSERT PLUG INTO VENT PORT. SET TESTER FCR
POSI TI VE PRESSURE, PUMP BAG FULL TO 80 TO 100 MM H,0 SET KNOB TO

LEAK TEST, DRCP TO 70 SET TIMER (SHOULD NOT DRCP MORE THAN 10M H,0
IN ONE M NUTE) .

3. RELIEF VALVE TEST: REMOVE PLUG FROM PORT. (SET FOR POSITIVE
PRESSURE, PUW SLOALY EVENLY TILL RELIEF VALVE VENTS THROUGH THE
PORT BETWEEN 14 - 40MMH;0) .

4. NEGATI VE LEAK TEST: SET TESTER FOR NEGATI VE PRESSURE, PUWP DOMN TO
80 TO 100MVMH,0, SET KNOB FCR LEAK TEST, DROP PRESSURE TO 70MV H,0
SHOULD NOT DROP MORE THAN 10MM H,0 | N ONE M NUTE) .

5. OPEN MAI N BOTTLE VALVE:

. PREFLUSH TEST: CBSERVE PREFLUSH ACTI ON, BREATH NG BAG SHOULD FI LL.

7. DOSACGE TEST: SEAL VENT PORT WTH PLUG SET TESTER FOR PCSI Tl VE
PRESSURE, PUWP BAG FULL, TURN TO DOSAGE TEST, NEEDLE SHOULD COVE
TO REST AT 1.5 LPM BETWETN 1.4 AND 1.7 LPM

8. DEMAND VALVE TEST: REMOVE PLUG FROM PORT, SET FOR NEGATIVE
PRESSURE, PUWP BAG EMPTY TILL HISS CAN BE HEARD, (DEMAND VALVE
CPENING ), SHOULD BE BETWEEN 15 TO 40 MM H,0.

9. BYPASS VALVE TEST: DEPRESS BYPASS VALVE AND OBSERVE BREATH NG BAG
FI LLI NG

10. NATI ONAL DRAGER ONLY: WH STLE SHOULD SOUND AT ABOUT 5760 PSI OR AT
20- 25% OF THE BOTTLE PRESSURE (BOTH WHEN MAI N VALVE | S OPENED, AND
WHEN THE VALVE | S CLOSED AND THE PRESSURE DROPS DOVN) .
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