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The Owner, Agent and Manager of all Coal Mines

Sub: Strata monitoring in longwall workings in coal mines -reg.

Effective strata control is vital for safe and productive longwall operation in any geo­
mining condition. Effectiveness of strata control can be evaluated by a suitable strata 
monitoring system. During operation of a longwall panel, a thorough investigation of 
the associated strata and support systems is required to understand the geo­
mechanical behaviour of the strata and the performance of the support systems. 
This enables in effective tackling of the problems arising from strata and in ensuring 
safety of the men and machineries.

Monitoring of strata behaviour during extraction of longwall panel is not only 
required for ensuring safety and stability of longwall workings but also to get 
essential inputs for verification of existing design parameters of the panel, proper 
planning of future longwall panels, assessing suitable support requirements, etc. 
Therefore, it is felt that a standard protocol is required for strata monitoring in 
longwall workings.

In view of the above, a technical workshop was conducted on "latest trends in strata 
control in longwall mining with a special reference to strata monitoring techniques" 
on 20.1.2017 at DGMS, Dhanbad, which was attended by 57 participants from 
different stakeholders like mining industry, research & academic institutions and 
DGMS. Based on the inputs drawn from the deliberations made in the workshop, the 
following guidelines have been formulated for strata monitoring in longwall workings:

I. Strata monitoring plan

The Owner, Agent or Manager of every mine shall formulate and implement a strata 
monitoring plan for every longwall panel in the mine under the guidance of a 
scientific agency having expertise in this field. The plan shall contain:

To

i) proposed instrumentation scheme
ii) monitoring schedules,
iii) list of the persons engaged in implementation of the plan and their

duties & responsibilities,



iv) formats for documentation and records of the readings of strata 
monitoring, and

v) Any other information related to strata monitoring.

II. The strata monitoring plan referred under Para I above, shall be 
prepared based on the geo-technical studies by a scientific agency 
having expertise in this field and every such plan, shall, inter alia, 
include:-

1.0 Monitoring of gate roadways

1.1 Roof to floor convergence of tail and main gate roadways shall be monitored 
on regular basis by convergence indicators, once at least in every shift up to a 
distance of atleast 40m from the face at an interval not exceeding 10m.

1.2 Load cells shall be installed in main gate and tailgate roadways up to a 
distance of minimum 40 m from the face at an interval not exceeding 10 m on 
hydraulic/friction props or with the roof bolts as the case may be. Readings of 
the load cells shall be recorded in every shift.

1.3 The convergence measurements as required under clause no. 1.1 and load 
cell readings as required under clause no. 1.2 above shall be taken 
simultaneously.

1.4 If roof bolts are used as roof supports in gate roadways, at least 2 to 3 
instrumented roof bolts shall be installed in each gate roadway at strategic 
places to determine the loading pattern on the bolts.

1.5 Multi point extensometers/ Tell tales/Sonic probe extensometers shall be 
installed in main gate and tail gate roadways at an interval not exceeding 50m 
to monitor dilation/ bed separation in the roof strata. The instruments shall be 
constantly maintained in the gate roadways of the panel at least upto a 
distance of 400 m from the face.

2.0 Monitoring of vertical induced stresses (abutment stresses) in 
barrier/chain pillars and longwall pillar

2.1 To predict abutment stresses in longwall pillar under extraction, stress cells 
shall be installed in the longwall pillar ahead of the face from main gate and 
tail gate roadways at an interval of 100 m. The stress cells shall be constantly 
maintained in the longwall pillar at least upto a distance of 400m from the 
face. The first stress cell shall be installed at the expected main weighting 
position.

2.2 To monitor the stability of the barrier/chain pillars and predict magnitude and 
location of the abutment stresses in it, stress cells shall be installed in the 
barrier/chain pillars from main gate and tailgate roadways at an interval of 
200 m up to a distance of minimum 400 m from the face. The first stress cells 
shall be installed at the expected main weighting position.



3.0 Monitoring of load and convergence of Powered Roof Supports (PRS)

3.1 Pressure in the gauges fitted in leg circuits of the Powered Roof Supports 
(PRS) at the face shall be recorded once at least in every shift.

3.2 If there is no automatic continuous monitoring system of leg closure of PRS, 
measurement of convergence (leg closure) of the PRS shall be carried out by 
tape measurements at least once in every shift during idle period and daily 
once in other cases.

3.3 If there are no automatic continuous monitoring system of leg pressure and 
leg closure of PRS, the load on and convergence of at least 10 PRS at 
strategic locations shall be continuously monitored with data loggers to 
understand the loading pattern on PRS and its response.

4.0 Progressive caving of strata in the goaf

To study progressive caving behaviour of roof strata in the goaf with face 
retreat, at least three (3) multi-point Borehole Extensometers shall be installed 
from the surface along the central line of the longwall panel at not more than 
500 m interval. In case of presence of goaved-out workings in the overlying 
seams vertically above the longwall panel, the location and interval between 
such Extensometers may vary to the extent that may be required to avoid 
drilling of boreholes through such goaved-out workings.

5.0 Subsidence study

Subsidence survey and maintenance of its records shall be done as per the 
DGMS circular no 4 of 1988 or its revised version.

5.0 If the roof strata of a longwall panel has been categorised as cavable with 
substantial difficulty or cavable with extreme difficulty based on Caving Index, 
the following additional precautions shall also be taken in the panel;

6.1 Continuous monitoring of strata shall be done using micro-seismic 
monitoring system with geophones installed from the surface to analyse the 
possible time of failure and location of the failure zones within the roof 
strata.

6.2 Leg pressures and leg closures of Powered Roof Supports (PRS) shall be 
monitored continuously by using real time monitoring and automatic data 
acquisition and interpretation systems.

7.0 In the proximity of the geologically disturbed areas of a longwall panel, during 
development (drivage of gate roadways and set up gallery) and salvaging of 
longwall panels the strata monitoring shall be carried out as per the 
instrumentation scheme suggested by the scientific agency referred under 
para-I above.



8.0 For every longwall panel, suitable trigger action response plans shall be 
formulated and integrated with emergency initiated protocols.

9.0 Plan: A part plan of the longwall workings depicting strata monitoring 
instrumentation with suitable index, shall be kept and maintained in the office 
of the mine.

10.0 Supervision

In every longwall panel, strata monitoring plan shall be kept under the charge 
of an Assistant Manager holding 1st Class Manager's Certificate of Competency 
with relevant experience in longwall, who shall also be assisted with adequate 
number of trained supervisors and manpower.

The owners, Agents and Mangers of all coal mines having longwall workings are 
advised to ensure compliance with this circular.

(Pr
Direc ifety
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To

All Owners, Agents and Managers of Coal Mines

Subject: Standards of illumination in opencast coal mines

Sir,

In pursuance of Regulation 154(2) of Coal Mines Regulations, 1957, the standards 
of illumination to be provided during working hours at different places or areas 
where natural light is insufficient in opencast coal mines have been specified vide 
Government notification no. GSR-617(E), dated 28.04.2017, published in the 
Gazette of India dated 21.06.2017, part II, Section 3(i). The Notification is 
reproduced below for guidance and strict compliance in all opencast coal mines.

"Notification
Dhanbad, the 28th April, 2017

G.S.R. No. 617 (E).—- in exercise of the powers conferred on me as Chief 
Inspector of Mines, under clause (b) of sub-regulation (2) of Reg. 154 of the Coal Mines 
Regulations, 1957, I, in supersession of Notification No. GSR-804, dated 18th June, 1975, 
published in the Gazette of India Part II, Section 3(i) on 28lh June, 1975, hereby specify 
that the standards of lighting to be provided during working hours at different places or 
areas, where natural light is insufficient in opencast coal mines shall be in the manner as 
specified in the following table and in conformity with the general guidelines for 
illumination mentioned thereunder:

STANDARDS OF ILLUMINATION IN OPENCAST COAL MINES

Abbreviations- V: Vertical; H: Horizontal

Serial No. Place/Area to be illuminated Minimum standards of 
illumination to be provided 
(in lux)

1 Work place of Heavy Machinery 15 H, 25 V
{so as to cover depth and
height through which the
machine operates.)

i /H



2 Drilling operations
(i)Area where drilling rig works 25 V

(so as to illuminate full height 
of the drilling rig)

{ii)Area where drill holes exists 15 H

3 Places where manual work is done 15 H, 25 V

4 Places where loading, unloading or 
transfer, loading of dumpers, trucks or 
train is carried on (including OB Dump 
and Coal Stack Yard)

15 H, 15 V

5 Operators cabins of machines or 
mechanisms

50 H
at all places of operation

6 Haul roads for Trucks and Dumpers 10 H
7 Rail haulage track in the pit 10 H

8 Roadways and footpaths from bench to 
bench

10 H

9 Permanent paths for use of persons 
employed etc.

10 H

10 In-pit Crusher/Feeder Breaker 40 H

11 Hand Picking Points 50 H

12 Conveyers
(a) Transfer points and drive/taii end 

area
40 H

(b) Along conveyor 20 H

13 Coal Handling Plant
■

(a) Places of crushing, screening, 
segregation and loading/unioading

40 H

(b) Operation points 50 H
(c) Other places fin general) 20 H

14 Pumping Station 40 H
15 (i) Electrical Sub-station 100 H, 50 V

(ii) Other places of operation of
electrical apparatus/equipment

20 H. 20 V

16 First Aid station 50 H
17 Rest shelter 30 H
18 Workshop 100 H, 50 V
19 Parking Yard 50 H

20 General working areas as determined by 
the Manager in writing

10 H
at the level of surface to be 
illuminated

y -^ \



Guidelines for mine illumination
1. The mine lighting should be designed and installed with proper lamps and fixtures 

in regard to height, orientation, spacing and reflectors or other accessories, so as 
to secure a uniform distribution of light on the work area for visual comfort and 
avoiding objectionable shadows, sharp contrasts of intensity, glare, light clutter 
(excessive groupings of light) and light pollution to prevent strain on the eyes of 
the workmen, work fatigue and medically defined stress.

2. Portable lighting shall be provided at places, where the permanent/fixed lighting is 
not possible.

3. At strategic locations like electric substation, and any other places as determined 
by the Manager, emergency lighting arrangement by separate source shall also be
provided.

4. In case of haul roads, orientation of light fittings should be kept so adjusted as to 
have emittance of light across the road and not along the road. Where the width 
of haul roads is more, the lighting arrangements shall be provided either by rows 
of lights erected on both sides of the road or by a centrally erected row over the 
divider, so as to maintain illumination as per standard.

5 . Lighting arrangement at working places of heavy machineries, dump/stack yard 
and other toading/unioading areas shall be such that the formation of dark zone is 
avoided.

8. Considering high mobility of hydraulic excavators, the faces/benches worked by 
such machineries shall, as far as practicable, be illuminated by light source of 
matching mobility so as to avoid chances of lag for want of shifting.

7. Dump/stack yards shall be illuminated by suitable numbers of high mast 
towers/light source. It shai! also be ensured that adequate light reaches up to 
edges of the active dump.

8. For better implementation of these standards, the manager of every mine shall 
formulate a detailed written "Illumination Scheme”, which may include an 
"illumination Plan” and duties and responsibilities of Key officials for the purpose.

9. In respect of any particular place or operation in a mine, where due to existence 
of some special conditions the manager is of the opinion that compliance as per 
stipulated minimum standard is not reasonably practicable, he may provide 
illumination in variance thereof, if he has indicated the modified minimum 
illumination to be provided for such place or operation, as the case may be, in 
the "Illumination Scheme” with proper justification for the same and submitted a 
copy thereof to the Regional Inspector.

10. iiiumination Survey:
(i) The manager of every mine shall arrange to conduct Lighting Survey once 

at least in every month to ensure adequacy of illumination.
(is) While making such survey, the measurement of lighting shall also be taken 

at the point farthest from the source of light lying within the limit of the 
work place or in haul road or travelling or haulage roadway, as the case 
may be.



(iii) A record of every such survey shall be maintained and signed by the 
competent person making the survey and countersigned and dated by the 
manager.

11. Illumination Plan:
(i) The manager of every mine shall ensure that an Illumination Plan, 

indicating the location of places, type of illuminating devices, fixtures, 
lamps, supports, any other devices for illumination and showing required 
as well as measured value of light at various places to be illuminated, is 
maintained. Where any area of the mine is not in use or not needed to 
be lighted, the same shall be clearly marked and demarcated on the plan 
with reasons to be recorded. The plan shall be kept signed and dated by 
the surveyor and the official authorized for maintaining the lighting 
standard and countersigned and dated by the manager.

(ii) The Illumination Plan shall be brought up to date in every month based 
on the monthly illumination survey and considering the current status of 
workings.

[File No Z-20041/01/2017/S&T(HQ)j 

Prasanta Kumar Sarkar, Chief Inspector of Mines ' '

This Circular supersedes all the earlier issued Circulars on Standards of 
illumination in opencast coal mines.

(PrasantaTfCimar Sarkar)
Director Gan era I of Mines Safety
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All Owners, Agents and Managers of Metalliferous Mines

Subject: Standards of illumination in opencast metalliferous mines

Sir,

In pursuance of Regulation 148(2) of Metalliferous Mines Regulations, 1961, the 
standards of illumination to be provided during working hours at different places 
or areas where natural light is insufficient in opencast metalliferous mines have 
been specified vide Government notification no. GSR-618(E), dated 28th April, 
2017, published in the Gazette of India dated 21st June, 2017, Part II Section 3(i). 
The said Notification is reproduced below for guidance and strict compliance in ail 
opencast metalliferous mines.

"  Notification

Dhanbad, the 28th April, 2017

G.S.R. No. 618(E).-—  In exercise of the powers conferred on me as Chief 

Inspector of Mines, under clause (b) of sub-regulation (2) of Regulation 148 of the 

Metalliferous Mines Regulations, 1961, I, in supersession of Notification No. GSR-829, 

dated 18Eh June 1975, published in the Gazette of India Part II, Section 3{i) on 5th July 

1975, hereby specify that the standards of lighting to be provided during working hours at 

different places or areas, where natural light is insufficient in opencast metalliferous mines 

shall be in the manner as specified in the following table and in conformity with the 

general guidelines for illumination mentioned thereunder;

STANDARDS OF ILLUMINATION IN OPENCAST METALLIFEROUS MINES

FRcT THcfjR 
Government of India 

m  ^  TfcFTTT W cFT  
Ministry of Labour & Employment 

TIFT >pST FblfT^TIcHif 
Directorate General of Mines Safety

No. DGMS (Legis.) Circular No. o3 of 2017 Dhanbad, dated

To

Abbreviations-V; Vertical; H; Horizontal

Serial No. Place/Area to be illuminated Minimum standards of 

illumination to be provided 

(in lux)

1 Work place of Heavy Machinery 15 H, 25 V

(so as to cover depth and 

height through which the 

machine operates.)



^  T

2 Drilling operations

(i)Area where drilling rig works 25 V

(so as to illuminate full height 

of the drilling rig)

(ii)Area where drill holes exists 15 H

3 Places where manual work is done 15 H, 25 V

4 Places where loading, unloading or 

transfer, loading of dumpers, trucks or 

train is carried on (including OB Dump 

and Mineral/Ore Stack Yard)

15 H, 15 V

5 Operators cabins of machines or 

mechanisms

50 H

at all places of operation

6 Haul roads for Trucks and Dumpers 10 H

7 Rail haulage track in the pit 10 H

8 Roadways and footpaths from bench to 

bench

10 H

9 Permanent paths for use of persons 

employed etc.

10 H

10 In-pit Crusher/Feeder Breaker 40 H

11 Hand Picking Points 50 H

12 Conveyors

(a) Transfer points and drive/tail end 

area

40 H

(b) Along conveyor 20 H

13 Mineral/Ore Handling Plant

(a) Places of crushing, screening, 

segregation and loading/unloading

40 H

(b) Operation points 50 H

(c) Other places (in general) 20 H

14 Pumping Station 40 H

15 (i) Electrical Sub-station 100 H, 50 V

(ii) Other places of operation of

electrical apparatus/equipment

20 H, 20 V

16 First Aid station 50 H

17 Rest shelter 30 H

18 Workshop 100 H, 50 V

19 Parking Yard 50 H

20 Genera! working areas as determined by 

the Manager in writing

10 H

at the level of surface to be 

illuminated



Guidelines for mine illumination:

1. The mine lighting should be designed and installed with proper lamps and fixtures 

in regard to height, orientation, spacing and reflectors or other accessories, so as 

to secure a uniform distribution of light on the work area for visual comfort and 

avoiding objectionable shadows, sharp contrasts of intensity, glare, light clutter 

(excessive groupings of light) and light pollution to prevent strain on the eyes of 

the workmen, work fatigue and medically defined stress.

2. Portable lighting shall be provided at places, where the permanent/fixed lighting is 

not possible.

3. At strategic locations like electric substation, and any other places as determined 

by the Manager, emergency lighting arrangement by separate source shall also be

provided.

4. in case of haul roads, orientation of light fittings should be kept so adjusted as to 

have emittance of light across the road and not along the road. Where the width 

of haul roads is more, the lighting arrangements shall be provided either by rows 

of lights erected on both sides of the road or by a centrally erected row over the 

divider, so as to maintain illumination as per standard.

5. Lighting arrangement at working places of heavy machineries, dump/stack yard 

and other ioading/unloading areas shall be such that the formation of dark zone is 

avoided.

6. Considering high mobility of hydraulic excavators, the faces/benches worked by 

such machineries shall, as far as practicable, be illuminated by light source of 

matching mobility so as to avoid chances of lag for want of shifting.

7. Dump/stack yards shall be illuminated by suitable numbers of high mast 

towers/light source. It shall also be ensured that adequate light reaches up to 

edges of the active dump.

8. For better implementation of these standards, the manager of every mine shall 

formulate a detailed written “illumination Scheme'1, which may include an 

“Illumination Plan” and duties and responsibilities of Key officials for the purpose.

9. In respect of any particular place or operation in a mine, where due to existence 

of some special conditions the manager is of the opinion that compliance as per 

stipulated minimum standard is not reasonably practicable, he may provide 

illumination in variance thereof, if he has indicated the modified minimum 

illumination to be provided for such place or operation, as the case may be, in 

the “Illumination Scheme” with proper justification for the same and submitted a 

copy thereof to the Regional Inspector.

A S



10. illumination Survey:

(i) The manager of every mine shall arrange to conduct Lighting Survey once 

at least in every month to ensure adequacy of illumination.

(ii) While making such survey, the measurement of lighting shall also be taken 

at the point farthest from the source of light lying within the limit of the 

work place or in haul road or travelling or haulage roadway, as the case 

may be.

(iii) A record of every such survey shall be maintained and signed by the 

competent person making the survey and countersigned and dated by the 

manager.

11. Illumination Plan:

(i) The manager of every mine shall ensure that an Illumination Plan, 

indicating the location of places, type of illuminating devices, fixtures, 

lamps, supports, any other devices for illumination and showing required 

as well as measured value of light at various places to be illuminated, is 

maintained. Where any area of the mine is not in use or not needed to 

be lighted, the same shall be clearly marked and demarcated on the plan 

with reasons to be recorded. The plan shall be kept signed and dated by 

the surveyor and the official authorized for maintaining the Sighting 

standard and countersigned and dated by the manager.

(ii) The Illumination Plan shall be brought up to date in every month based 

on the monthly illumination survey and considering the current status of 

workings.

(File No Z-20041 /02/2017/S&T(HQ)] 

Prasanta Kumar Sarkar, Chief Inspector of Mines ''

This Circular supersedes all the earlier Issued Circulars on Standards of 
illumination in opencast metalliferous mines.

( \
\sj }

Sarkar)(Prasang
Directop^eneral of Mines Safety
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