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“Visit of Prof. Suddhasatwa Basu (Director, CSIR-IMMT & Ex-Director, CSIR-CIMFR) for interaction programme with
present Director Prof. Arvind Kumar Mishra on dated 9" February, 2023 at CSIR-CIMFR
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Noida Supertech South portals of Dr. Shyama Prasad
L PRESSURISED FLUIDIZED BED GASIFICATION PILOT PLANT —\ Twin Towers Demolished Mukherjee tunnel during construction
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ufdag ¥

CSIR-Central Mining and Fuel Research Institute, Dhanbad is a constituent
laboratory among the Research and Development Institutes under the aegis
of Council of Scientific and Industrial Research (CSIR), New Delhi. Which
established on 17 November 1946 with the aim of providing scientific
nological assistance to mining, civil construction projects and fuel
e institute is also providing technical know-how for strategic
uction of new airports, tunnels, railways, border roads etc.
mitted to work for the energy security and development of
tandards of safety, productivity and clean environment.
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| am privileged to present to you the Annual Report of CSIR-Central Institute of Mining and Fuel Research (CSIR-CIMFR),
Dhanbad for the year 2022-23. The report summarizes the R&D achievements, testing services, consultancy services,
sponsored projects, new knowledge creations, and innovations done at the Institute during the preceding fiscal year.

It is a matter of pride that CSIR-CIMFR continued to make significant contributions towards R&D in mining and fuel
sectors for the nation during the year (2022-23). It is highly worth to mention here that the Institute has earned external
cash flow of Rs. 915.641 crores in this financial year. Around 75 numbers of technical papers have been published in
different national and international journals, 69 numbers of technical papers were presented in national and international
seminars, symposia, workshops, etc., 13 nos. of Book/ Chapter published in book and 16 numbers of patents have been
filed and 09 copyrights were filed and 03 copyrights were registered. Some of the technologies of the institute have been
well recognized by the mining and fuel industries, which are reflected in earning of royalty of Rs. 4.30 crores from transfer
of these technologies.

In order to increase interactions with the stakeholders including scientific community and industries, several colloquia
were organized during 2022-23 at CSIR-CIMFR deliberated by eminent scientists, innovators, and thought leaders.
The laboratory also organized different outreach activities, including “coin battery experiment” and “Career Counselling
and Awareness Session” under Jigyasa Programme at different schools of Dhanbad District. Under CSIR Integrated
Skill Initiative Programme, four Skill/Training programmes were organised for industries and societies. The institute has
also continued to devote considerable attention to improve and add new test facilities and analytical services of global
standard for the benefit of the user industries.

| sincerely acknowledge the outstanding contributions made by our scientists, staff, and research scholars of CSIR-CIMFR
responsible for the excellent achievements and progress of the Institute. | would also like to thank CSIR Headquarters,
Research Council, and Management Council for their cooperation and constant support. | whole heartedly thank all the
stakeholders and look forward for their supports and cooperation in our future endeavours.

Azadl Ka
Amrit Mahotsav
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Skill Development Programme on “Underground Excavation Techniques” for Eastern Command, Indian Army on dated 13-28 March, 2023.
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GASIFICATION, CATALYSIS & CTL RESEARCH GROUP i
CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD NS

Aims to provide necessary input in the fields of
gasification of high ash coal, biomass, petcoke and
liquefaction of coal. This research group also
provides basic & applied research related to the
catalyst and process development for synthetic oils
and chemical production from syngas generated
from coal/natural gas/biomass feed stocks. To keep
space with environmental concerns, this group has
started working on value added utilization of coal fly
ash by synthesis of mesoporous materials to be
utilized for catalyst support as well as exploring fly
ash as a source of Rare Earth Elements.

OXY-BLOWN PFBG FLOW DIAGRAM

Major Milestones Achieved:

Development of 20 kg/h Air Blown Pressurized
- -
" wy, Fluidized Bed Gasification Facility.

Establishment of operational philosophy and
gasification performance evaluation of high ash
coal, biomass and their blends in PFBG.

Key contribution in the National Mission Program
(NM-9) headed by DRDO by successful
accomplishment of multi-feed gasification in PFBG
for utilization of various carbonaceous feeds in
remote defense locations.

Developed iron and cobalt based catalysts for
middle distillate and wax synthesis through FT
process.

Developed three cobalt based catalysts trade
named as ALCOZAR-I, Il and Ill. which are
promising to be commercial catalysts for CTL
technology.

The successful installation and commissioning of
the CTL Pilot Plant with a 10 L capacity reactor and
testing of two indigenous cobalt based:' CTL
catalysts.
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TRISTT T ST, TE. %, =i
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HIIAT G § HSHI o TIT AT, i weh Tnferd get 3o Somet st
festrgT T arh o el =21 37 Tgh o Bt ATATSRUT Rl 8 HE % ToTT HEL-STeid
STt Tevgehter ToTTedt ot forshrer SmTfrer €

HTUTHTES T H T T HATIBTIT U HIeX Afed Rreherll o HE § I3 AiciHTS
T o ST ST AT (=07 T ST o ST, TaT H € ST T H A
6T AT o SATIR T AT T T 121 T [shaTiara it oh 3e § U AR T

T AT Gt T JUTTe! foreh e b 715 21
4 = HEIRTT SF[EA TRAFIT (GAP) = SR SimTE (MLP)
T Tt o Gferemd ST st & S AR (SSP) = SRR )
. . . . w el e afeierd (rse)
HITHTTS dTeal 8 T3 AISTel 1 siqR Harer,

T Tl T ST A G U9 T G T AIEAT, TS hT FHT o TqL oI A1e 1
wifer <t feerfar o 7T o ATER W fewgshma i ST SR STafer o1 wr=erd =T qem
STt U foregal T watad SRINT d g STt g T, o o, 1t 37
SFRTTR-AINTA 2l sr=rd il

T TEhITHd UM b 36 008 § FesTTe foparm Tt & o 38 wemitord STR AgeTet St
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ST T R

Tk AT, T8 JUITedt forenfia Sa-3mmemii Siwear & A1y 9 fiierer g=med i

fearfq, e 7 Feft hr wizan, AT 7 et A wizgaT AR AT A ST Y AT N —
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A-ATYTRA TR

SNfieR [oT ¥ HEXl & fofT Famem g uet fafsmfor urftd (wemsuases) i T

ST T el SeiTiTehT TSI ohi IR T o SeargiTeh! ST g1 ST fireh! sfaTery g St | Sriehif
ToRaT 72T R1 50 WIS o S Sewel Uk HISTSUASTH b ohl TITOHT AT &, ST HIS{ET 6 HTo-81 T

foreRfera wareett fenfires el & forg arét Se fmtareit st wonfid e &l T HUT| I 65 6 TE -
S T
‘ e

T BT Ui Tt g et foram stmam, e e fow e foe gt i R
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HCHSTEANFET T T 57 ST Heo (FAvhy) 39 aiErerT o ST-Fri-d e § & ._
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e TREISIT SETareh 219 o 311 Hewai S et SEermi o @ fHersht T ST o forg §eT wHhamgugTe &7 % W T
TorRTea T ¥ T $2THE ST P (1oT) T TG 81| S &9 § ST G | e, &8

U, TRHAHIE ST 3T E T Wi Suehior SHet 8] HTCasTSsTR-Rrst =Rl HisiaT §atl o |rer forshfira T o Hehishior H Hecaqut s{fet - 81
Torshfera Tl o HAT3TYL AT HISET Holl o TSI ¥ ToT B ST ST T FHT 0 STareareh ST fohg sy

59 ANEISHT o TROTHETEY I3 i et &9 ¥ foehfia Sa JTH 21 @ ST fehfera Set hl aeridr § STfieh Tets T 3ciiesh 371 guierd T
F T T il 36k Terra, e fia et o fmior ot v & fore diemdundun i wemrdr & werdsra s Smi, fed 7u Tsrm gis g
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foremar
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Frer SR erfis S eI e e S T - e TR 1 o e e e e faftire 2, S v
TSR RAFHT 21 30 TREISHT 1 A& T et Wi U6 e Stenfirht s forshmer 37R shraieare i 21

FE AT AT T JENT § ST T BT T8 G| AT g AT HOhe Bt 2, T A€ HIAeT @ SET o o St aitarder forg it e s &
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B, ST ST T TRt TS AT ST ST T HTEIS ST & 2 Afd 39 SRt
1 TN L ST 2l TR fora ST &, A1 7 et sged et shi T: 16 foha s
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e I
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2. 1o forarmdt o wrer fora T teT 21 3 AREISHT o qed 3evd e wer &
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THTcreh BT 8 37T 36 ST | ot hl HTAHT Sl T o [oTC STl o &9 H Teh FThcloh HeT T STANT [ohAT ST




ot fareis o ATeheT T ISR WEHT i T FHhIATHRT § IR A 5 310 (AR HUTTcHeR qehr1ehl ol
3T #d g¢ forrmte femeat # feer frerifeT s sameam

TREISHT T €. T %, T
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firr-foreT g1 R) foreft o foremiet araercor o 319G ST oot arforeh fareier &8 aftusret ot fft 8 8
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MINE BACKFILLING RESEARCH GROUP

CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD

1. Paste fill technology for underground
mines.

2. Dry rock-fill for underground metal mines.
3. Design of underground dams.

4. Use of bottom ash, processed OB,
granulated slag and other industrial waste
as a stowing material for underground
mines.

5.Design of mining method with stowing for
underground coal and metal mines.

6. Use of coal ash for backfilling in opencast
mines along with overburden (OB)- design
and suitability.

7. Stabilization of old underground workings below
surface constraints (township area, railway, road
etc.) using blind backfilling technology.

8. Design and development of new stowing plant for
any stowing material and scientific layout of
stowing range to improve overall stowing
efficiency.

9. Underground instrumentation and monitoring of
strata in stowing panel and stability analysis of
stowed underground working by numerical
modelling.

10. Flow characteristic of backfill material though
pipeline using rheological studies.

For information contact:

The Director, CSIR-Central Institute of Mining and
Fuel Research, Barwa Road, Dhanbad — 826001
Email: director@cimfr.nic.in, Ph.: 0326-2296006
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DGPC, Bhutan

Successful restoration of exploratory drift work at Martshala,
DGPC, Bhutan by ventilation control (International
collaboration)(2018).

Belhmd abandnned mine, ECL

Successful control of opencast fire at Belbaid abandoned
mine, ECL, (2013),

Available R &D Facilities
FTIR

Porascole Bﬁlliary, ECL
Successful control of fire and recovery at Shyamsundarpur
colliery, ECLand Porascole colliery, Kajora area, ECL(2018).

Adr quaantsty mimin m
dunction No -

Installation of high capacity underground booster fan

Advice for installation of high capacity underground booster
fan at 3 mines of Tata steel limited for improvement in work
place environment and safety (2019).

* Wind Tunnel, Humidity Chamber
e Air Permeability Testing Setup
® Breathing Simulator
* Tensile Test, Abrasion Test, Impact Test Setup
® FTIR Spectroscopy
Particle Size Distribution Analyser
Differential Scanning Calorimetry
Bomb Calorimeter
Remote Sensing and GIS Software
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MINE MECHANIZATION, AUTOMATION AND
TECHNOLOGY DEVELOPMENT GROUP

CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD

Available Technologies

1. Biometric-based Exploder

Biometric-based identification of the authorised user
to control misuse of the device and increase safety in
mines

2. Mine Transport Surveillance System

For controlling unauthorized mineral transportation
from mines and improving safety and productivity of
opencast mines

3. Vision Improvement Device for Foggy Weather

To continue mining operation in opencast mines
during foggy weather

4. Dry Fog Dust Suppression System

For effective control of dust emission from crushing
plant, screening plant, loading plant and mines

5. Wirelessly Controlled Water Sprinkler for
Opencast Mines

Remote operation of water sprinkler for controlling
dust on mine roads and stock yards using minimum
water

6. Bike Security Device

Biometric and password protected bike theft control
device

7. Bricks Making Process Using Mine Waste

Utilisation of mine wastes for bricks manufacturing
and sand making

8. Road Dust Collecting and Briquetting System

Collection of dust from uneven mine roads and
converting coal dust into coal briquettes and reducing
air pollution in mining areas
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MINE MECHANIZATION, AUTOMATION AND

TECHNOLOGY DEVELOPMENT GROUP
CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD

Available Technologies

9. Environmental Monitoring System for Underground
Mines

On-line monitoring of gases and environmental condition
in underground mines

10. Auto Dimmer for Vehicle

Automatically switches to low beam when any kind of high
glare from incoming vehicle is detected

11. Portable Weather Monitoring System

Monitoring of micro-climatic and environmental
parameters with wind rose diagram and frequency
distribution of wind speed

12. Mine Periphery Surveillance

For detecting intrusion and controlling unauthorised
mineral transportation from mines

13. Proximity Warning Device

Long range (25 m) proximity warning device for dumpers
in opencast mine using RADAR system

14. Digital Mine Using loT

3D virtual mine for on-line monitoring; interactive mine
visualisation; wireless  video, voice and data
communication; prediction of hazards; controlling of
devices; planning & management; training etc.

] Private Sector:
Public Sector: M/s Tata Motors Limited

NMDC Limited M/s Larsen & Toubro Limited
Coal India Limited and its subsidiaries M/s Durgapur Power Limited

The Singareni Collieries Company limited M/s Balasore Limited
Jharkhand State Mineral Dev. Corp. Ltd. M/s Safe Instruments
National Aluminum Company M/s Dadhwal Weighing Instruments
Indian Railway M/s Pranay Enterprises
Indian Navy M/s M.P. Enterprises
M/s Control Systems and Solutions
M/s Jagdamba Tyre Retreading Company
M/s Sanbros Spares Pvt. Ltd.

For information contact to: The Director, CSIR-Central Institute of Mining and Fuel Research,
Barwa Road, Dhanbad — 826015, Email: director@cimfr.nic.in, Ph.: 0326-2296006.
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GENERAL INFORMATION

NON CONVENTIONAL GASES RESEARCH GROUP
CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD

The Research group
e e e T
Non-conventional Research Group is engaged in different research projects on

coalbed methane (CBM), coal mine methane (CMM), underground coal gasification
(UCG), CO, sequestration etc. The Group closely working with the Industry through
different sponsored research programmes for mine gassiness study for ventilation
planning and designing; for gas-in-place estimation, sorption isotherm construction,
and reservoir evaluation etc. for oil and gas companies; for C-foot print study for

coal mines etc.

Non-Conventional Gases viz. Coalbed Methane
(CBM)/Coal Mine Methane (CMM)/Ventilation
Air Methane (VAM)/Shale Gas

Evaluation of Gas Desorption
parameters and Gas In Place

High Pressure Adsorption
Isotherm Construction

Surface Area Analysis
Elemental Analysis

Modern Microscopy for
Maturation, Composition,
Fluorescence and Fracture

Reservoir Simulation




¢
I-\’\\\_} " % 6?’ @ coAL ,"
y 1 8

3 ’-i? v J NON<OAL
"l‘. L 99:) Q TAUNMEL
\\i’ Q sestine §

MISSION, VISION & QUALITY POLICY

VISION

To Be An Internationally
Acclaimed Mining And Fuel

Research Organization.
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ONE EARTH * ONE FAMILY « ONE FUTURE

QUALITY POLICY

CSIR-Central Institute of Mining and Fuel
Research is Committed to provide Globally
Competitive, Productive, Environmentally
Sustainable, Safe & Efficient Technologies for
Mining and Fuel Industries with Emphasis on
Optimal Exploitation and Utilization of Mineral
Resources through Continual Improvement
in  Quality Management System. Customer
Satisfaction, Scientific Sanctity and Improved
Standards to Foster Sustainable Growth is the

Prime Objective of the Institute.

MISSION

To Develop And  Deliver
Sustainable  Cutting  Edge
Technologies For Social
Upliftment  And Industrial
Advancement.
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ORGANISATIONAL STRUCTURE
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CSIR, NEW DELHI

_...._...... : _DIFEECEFE aE——— Management Council

f

Research Groups

~ Research Council

Technical Services Administration

Project Planning and ' General Administration
Industry Interface

Mining Technology _ Fuel Sgéﬁces

i Combustion : :
Rock Excavation Engineering Combustion PR TR Finance & Accounts
Mining Methods & Geo-Mechanics Carbonization i Facilities I
Mine Mechanization & Technology Development Resource Quality Assessment . Stores & Purchase
2 i Enginaerhghs«nine i i
Siope Stabilisation and Landslide Management Coal and Mineral Processing Division -
Water Resource Management Gasification & Gatalysis RTI Cell |
Natural Resource Management Coal to Liquid & AcSIR
Mine Planning and Economics, Subsidence & Coal to Hydrogen Energy for Sustainable

| Wﬂmﬁﬂ“ Electrical Engineering

MineFire, Veiiaton and Miner' Healt Buaspur [ Nagpur [ Ranchi {
Flame Proof and Equipment Satety Research Cenlre Research Centre . Research Centre Rescarch Cenlre

Rock and Material Characterisation

Mine Back Eiing

STAFF STRENGTH OF CSIR- STATUS OF GENDER WISE WORKING
CIMFR AS ON 31.03.2023 PERSONNELS IN THE INSTITUTE

m Total Women
B Total Men

W Scientist
m Technical

= Administrative




Research Council

1. Prof. E.S. Dwarakadasa
Former Professor, Department of Metallurgy, Indian Institute of Science, Bangalore and Chairman | Chairperson
Karnataka Hybrid Micro Devices Ltd., Plot 103, 4t Cross, Electronic City, Bangalore — 560 100

2. | Prof. Rudra Pratap External Member
Deputy Director, Indian Institute of Science, CV Raman Road, Bengaluru — 560 012

3. Prof. Kamal K. Pant
Professor, Department of Chemical Engineering, Indian Institute of Technology, Hauz Khas, New | External Member
Delhi- 110016

4. Prof. Sunil Kumar Singh External Member
Director, National Institute of Oceanography, Dona Paula, Goa — 403 004

B. Shri Ramesh Babu V
Director (Operation), National Thermal Power Corporation Limited, NTPC Bhawan, SCOPE External Member
Complex, Institutional Area, Lodhi Road, New Delhi — 110 003

6. | Shri Bhola Singh
Director, Technical (Project & Planning), Central Coalfields Limited, Darbhanga House, Kutchery External Member
Road Ranchi — 834 029 (Jharkhand)

7. Shri Arun Misra
Chief Executive Officer, Hindustan Zinc Limited Vedanta Resources, Yashad Bhawan, Udaipur — Agency Representative
313 004

8. Dr. Suman Kumari Mishra DG’s Nominee
Head, Human Resources, CSIR-National Metallurgical Laboratory, Jameshedpur — 831007

2 Dr. K L Sigkgein Sister Laboratory
Director CSIR-Central Electrochemical Research Institute, CECRI Nagar, Karaikudi — 623 006

10. | Prof. Arvind Kumar Mishra Director
Director, CSIR-Central Institute of Mining and Fuel Research, Dhanbad — 826 015 (Jharkhand)

11. | Dr. Rama Swami Bansal
Head, International S&T Affairs Directorate, Council of Scientific and Industrial Research, Rafi CSIR Hars. Invitee
Marg, New Delhi — 110 001

12. | Dr. Siddarth Singh Secretary
Senior Principal Scientist, CSIR-Central Institute of Mining & Fuel Research, Dhanbad — 826 015

Management Council

1. Dr. Arvind Kumar Mishra Chairman
Director, CSIR-CIMFR, Dhanbad

2. Dr. Sunil Kumar Singh Member
Director, CSIR-NIO, Goa

3. Dr. J.K. Pandey Member
Chief Scientist & Coordinator PP&II, CSIR-CIMFR, Dhanbad

4. Dr. Sanjay Kumar Roy Member
Chief Scientist, CSIR-CIMFR, Dhanbad

5. Dr. Manish Kumar Member
Sr. Principal Scientist, CSIR-CIMFR, Dhanbad

6. Dr. Manoj Kumar Saini Member
Sr. Principal Scientist, CSIR-CIMFR, Dhanbad

7. | Dr. Pallabi Das Member
Sr. Scientist, CSIR-CIMFR, Dhanbad

8. Mr. Dayakant Ex-Officio Member
Finance and Account Officer, CSIR-CIMFR, Dhanbad

9. Shri Niraj Kumar Shukla Member
Sr. Technical Officer (1), CSIR-CIMFR, Dhanbad

10. | Mr. Alok Sharma Ex-Officio Member-

Controller of Administration, CSIR-CIMFR, Dhanbad

Secretary
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STATUS OF EXPENDITURE AND INVESTMENT IN THE

INSTITUTE
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CSIR-CIMFR, Dhanbad
earned Rs 919.641 crore
rupees as ECF in F.Y.
2022-23.
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MINING AND OTHER
ALLIED SECTORS

1000 ton Horizontal Tensile Testing
Facility

===

mtroduction :-

This National facility is set up by CSIR - CIMEFR and it is one of its kind in India and South Asia.. The following are the unique features
of the machine. Major Facilities Available

o It can provide static load upto 1000 Ton / 10000 kN
horizontally.

It can provide pulsating loads upto 500 ton with
frequency 1 Hz, displacement # 0.5 mm (minimum).

Load Accuracy and displacement accuracy of the system
is as per EN ISO 7500-1 class 1 and complies ISO 3108.

Capable of testing of samples with 200 to 10000 mm
length.

Benefits to the society and industry:

o  The facility will help the tourism industries, mining st ool Tt et Opialemsionsecasony
industries, oil industries and industries involved in
infrastructure development for the developing and manufacturing requisite strength of mining components, wire ropes and cables.

This facility will be very much helpful during the deep mining in the country.

This facility will facilitate to carry out the high-end research on the behaviour of wire ropes on static and dynamic load as well as
quality evaluation of high capacity wire ropes.

The testing of heavy power conductor with static and dynamic load can be done with this facility and it will help the power distribution
industry and Indian Railways.

This In-house National testing facility will help to make India self-reliant and restrict the out flow of foreign exchange and at the same
time enable external foreign exchange through this testing facility.

Vision:
o  To complement CSIR-CIMEFR vision to be internationally acclaimed Mining and Fuel Research Centre.

Thrust drea:

o Mechanical Integrity of mine winding/man riding system
Performance evaluation of wire rope
Quality evaluation of newly manufactured mining and allied engineering components
Prototype testing of Cage Suspension gear, wire rope, safety etc.

The wire rope is the most critical component used for lifting, mine hoisting and transmission of mechanical power in various
applications.

The wire ropes are exposed to high stress conditions which affect their service lives in due course of operation.

Mandatory examination for their life expediency includes physico-mechanical properties like tensile, torsion, reverse bend as well
as wear and corrosion.

On the basis of detail examination results, rope life is being extended by the competent authority.







INTELLIGENT MINING SYSTEMS SECTION (MMTD RESEARCH
GROUP)

I. S&T Projects:

(1) Development of Vision Enhancement System for Foggy Weather

e Sponsored by: Ministry of Electronics and Information Technology, Govt. of India
e  Project Status: Completed

e  Project Brief:

One of the major causes of vehicle accidents in opencast mine is reduced visibility due to bad weather conditions such as fog, haze,
rain and low light conditions. Generally, the production rate is very low due to the reduced visibility during winter and rainy seasons
in opencast mines. Fog can reduce visibility to near zero by fading the contrast and colour of the scene, making driving extremely
difficult. While operating heavy earth moving machinery, the operator shall be aware of surrounding areas to avoid accidents and
damage. Therefore, it is paramount importance for the mining industry to improve visibility of dumpers/shovel operators using the latest
technologies so that mining operation can be continued during foggy weather to meet the growing demand for minerals. Therefore, it
is necessary to implement an integrated vision enhancement system in opencast mines.

An intelligent vision enhancement system (VES) has been developed by CSIR-CIMFR to continue opencast mining operation during
foggy weather. The system has been designed by integrating different hardware and developing custom software to cater the need of
heavy earth moving machinery (HEMM) operators.

The system not only helps the operators to see through fog but also alerts the operators if any vehicle is nearby and mitigates the
accidental risks caused by vehicle collision during adverse weather conditions. It also facilitates the drivers to locate its direction as
well as other vehicles so that the driver can gain information about vehicle surroundings while working under harsh weather conditions
in opencast mines.

The vision enhancement system comprises of front, right, and back (infrared) IR cameras, proximity warning device, vehicle-to-
everything (V2X) devices, high precision Global navigation satellite system (GNSS), rugged high-performance computer, wireless
access point, and a rugged touch screen (Fig. 1). Key features of the vision enhancement system are:

e The system integrates different technology like infrared (IR) cameras, V2X, GNSS, radar, wireless device, visual computing, and
artificial intelligence for safe mining operations at open-pit mines during foggy weather.

e The system also includes geo-fencing of the road edges, working faces, road dividers, etc., on a geo-tagged mine map for safe
navigation of HEMM during foggy weather by seeing through a digital mine map on a display screen and its current positions of
other surrounding HEMMs using the integrated V2X and high-precision GNSS.

e The system incorporates an effective visual computing algorithm that integrates two image enhancement algorithms, i.e., contrast
limited adaptive histogram equalisation (CLAHE) and dark channel prior (DCP).

e CNN-based object detection algorithm incorporated in the integrated software to warn the dump truck operator.

e The system provides multi-stage safety features using sensors/devices, visual computing, 2D navigation and 3D augmented reality.
The system also provides alarms in the event of route deviation, object detection, etc.

e |ntelligent system inbuilt with software and advanced analytics helps centralise monitoring of all the HEMMs deployed in an open-
pit mine from a control room, production monitoring, and fleet management (Fig. 2).

The rugged high-performance computer processes and integrates all information of cameras, proximity radar, V2X and GNSS together.
All the processed and integrated outputs are displayed on a touch screen display board/ dashboard of 15 inches, which is fitted in
front of driver’s seat. The display screen has been split logically into 4 parts, namely 2 camera windows, a 2D navigation window, a 3D
augmented reality window, a footer bar, and a settings page (Fig. 3). Power required for all the devices are supplied from the vehicle
itself. The system starts only when the vehicle is in operation, and it stops functioning when the vehicle is switched off.

The camera view provides more than 30 m clear vision in dense fog with zero visibility (Fig. 4), whereas V2X and proximity radar are
independent of foggy weather conditions. The range of V2X is 200 m line-of-sight, whereas proximity radar can detect other dumper
more than 80 m which is greater than the breaking distance of the dump truck. Thus, HEMM operators can drive by seeing through
dashboard even in dense fog, haze and low light conditions.

o Wireless
W antenna

i Wireless
¥ device

I Allin-one PC
V2X & GNSS
Left IR camera

Rear IR camera

Right IR camera Radar

Fig. 1. System installation layout for dumper Fig. 2. VES installation team of CSIR-CIMFR
— inside the control room of an opencast mine




Fig. 3. Integration of V2X, GNSS and radar with a geo- Fig. 4. Vision enhancement by the system during dense
coordinated mine map for real-time display on dashboard fog in an opencast mine
screen with split windows

(2) Setting-up of Information and Facilitation Centre for Empowering Living of Schedule Caste in Jharkhand State
e Sponsored by: Ministry of Electronics and Information Technology, Govt. of India

e Project Status: Completed

®  Project Brief:

CSIR-Central Institute of Mining and Fuel Research (CSIR-CIMFR), Dhanbad CSIR-CIMFR has developed a ‘Gramin E-Bazar’ website
(www.graminbazar.in) under the S&T project. The website has been audited for web security by a CERT-IN (Indian Computer Emergency
Response Team) impanelled agency (Certificate No: MQAS/2021-22/432; URL: https:/graminebazar.in). The developed ‘Gramin
E-Bazar’ Portal and App will facilitate the marketing of indigenous products and enable direct links between the sellers (i.e. farmers,
handicraft makers, etc.) and buyers without a middleman. It will enable rural people to sell their village products and increase their
income. Around 200 vendors/sellers have registered more than 2000 products under 83 categories in the website. The ‘graminebazar.
in” website was inaugurated by Hon’ble Shri Pashupati Nath Singh, Member of Parliament, Dhanbad, in the presence of Director, CSIR-
Central Institute of Mining and Fuel Research on 15th August 2022 at Rural Facilitation Centre, CSIR-CIMFR, Dhanbad (Fig. 5). Now
the website is operational for selling and purchasing indigenous products throughout the country. “Gramin E-Bazar Software” has been
licensed to M/s Edgeforce Solutions Pvt. Ltd., Hyderabad for its operation.

Training was imparted on ‘Data Communication and Networking’, during 1 month from 10.08.2022 to 09.09.2022 to 100 SC/ST
and other Diploma students of Government Polytechnic Colleges (Fig. 6). Computer training to school children was conducted during
19.07.2022 t0 20.10.2022 for 217 SC/ST and other students of 21 Government schools of Jharkhand from class 4 to class 12 (Fig. 7).

Fig. 5. Inauguration of ‘graminebazar.in’ Fig. 6. Training on ‘Data Fig. 7. Training on computer to school children from
website by Hon’ble Shri P.N. Singh, MP, Communication and Networking’ 19.07.2022 to 20.10.2022 at Rural Facilitation Centre
Dhanbad on 15th August 2022 at Rural from 10.08.2022 to 09.09.2022 of CSIR-CIMFR
Facilitation Centre at Rural Facilitation Centre of
CSIR-CIMFR

(3) Sensor-based Dust Suppression System for Haul Roads in Opencast Coal Mines
e Sponsored by: TEXMiN Foundation, IIT (ISM)

e Project Status: On-going

e  Project Brief:

A R&D project has been undertaken by CSIR-CIMFR jointly with [IT(ISM) Dhanbad with the following objectives: (i) Design of a cost-
effective, distributed, and automatic dust suppression system for haul roads in opencast coal mines; and (ii) Development of a sensor-
based water sprinkling system for reducing wastage of water and muddy environment of the road.

A wireless and sensor-based dust suppression system has been developed for haul roads in opencast mines to perform various tasks
covering automatic and wireless control of solenoid valves connected to a group of sprinklers installed alongside haul roads as well as
pump motor based on dust particle level in the air, vehicles movement, and soil moisture. The system facilitates: (a) wireless operation
of nozzles connected with solenoid valves; (b) automatic controlling of sprinkling frequency and duration based on sensor-based on




measurement of dust concentration along the haul road, the moisture level of the road, and vehicle motion status using different
sensors; and (c) effective dust control using optimum water and electricity, thereby saving water, energy, and manpower cost. The
integrated system has been designed in such a way that the system can be operated both automatically and manually. Functionality
for remote control of the sprinkling operation is performed by switching the relay to switch on/off the solenoid valves through a wireless
network. The system also provides real-time information about the sprinkler operation status, moisture concentration in soil, dust
concentration in air, and the frequency of movement of vehicles through the developed web-based software (Fig. 8).

P OPRINKLER
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Fig. 8. Web-based software for automatic sprinkling system Fig. 9. Workshop on vision enhancement system for foggy
operation through sensors weather at CSIR-CIMFR on 04.11.2022

MATERIAL CHARACTERISATION

During April 2022 to March 2023, the Material Characterisation Laboratory of CSIR-CIMFR has undertaken various R&D assignments
related to safety in mining as well as other industries which are given below:

1. Study and advice on 26 mm diameter rope of 400 KW double drum winder of Turamdih Mines.

Advice and study on winding ropes of UCIL, Turamdih Mines used for hoisting has been carried out during this period to assess
the quality of the winding ropes after using in mines. Four wire ropes have been investigated.
The ropes were found in good condition suitable for reuse.

2. Study and advice on different size winding ropes in Hindustan Copper Ltd. Ghatsil.

Winding /haulage rope used in Hindustan Copper Limited has been investigated after being
used in mines. Twelve ropes have been studied through destructive testing i.e. by breaking
load test, tensile, torsion, reverse bend, wear & corrosion, lubrication and micro-examination.
The study reveals that the conditions of the ropes are good except few ropes, which shows
microstructural defects caused during its operation.

3. Study the soundness of mechanical integrity of vital components of 10 Ton capacity skip used
for winding.

Vital components of 10 Ton capacity skip used for winding at Beekay Industries were received to
study their condition by assessing chemical composition and hardness properties. Components
such as channel, channel joint, draw bar fitting plate, skip bucket body plate, skip body plate,
rivets were investigated. On the basis of the above investigation all the components stood

satisfactory results. Channel tested at CIMFR
4. Study the condition of vital components of winding system and wire rope installed at Mahagiri
Mine, IMFA.

Four 35 mm diameter of full locked coil wire rope samples have been received for study and thereby advice on its reusability. The
ropes were subjected to breaking load, tensile, torsion, reverse bend, wear and corrosion, lubrication and micro examination to
study its condition. The ropes were found in good condition and possess good strength. So they can be further reuse in installation.
Below figure shows the breaking load test at 500 T horizontal tensile testing machine before and after the test.

NDT of vital components of winding system such as main drum shaft, vertical tie rod, horizontal tie rod, pins of rods, head gear
pulley shaft, cage suspension gear, friction type wedge rope cappel, safety hook, shackle etc. has been investigated. To detect
the surface and subsurface flaws, Magnetic particle crack detection (MPCD) is used and to detect the internal flaws, Ultrasonic
technique is used. All the components stood satisfactory results.
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Breaking load test before breaking Breaking load test after breaking
Assessment of the condition of vital components of steam winding system of RJ Unit, Bahula Colliery, ECL.

The study on the condition of vital components like C.S. gear, chain sling, safety hook, friction wedge rope cappel, shackle with
pin, link plate etc. is carried out through non-destructive testing. To detect the surface and subsurface flaws, Magnetic particle
crack detection (MPCD) is used and to detect the internal flaws, Ultrasonic technique is used. Conditions of most of the vital
components of Man Riding system were found satisfactory.

Winder installed at mine site

Study and advice on vital components of winding / haulage system used in Tata Steel Limited, Jamadoba.

Winding /haulage rope used in Tata Steel Limited, Jamadoba have been investigated after being used in mines. Seventeen ropes
have been studied through destructive testing i.e. by breaking load test, tensile, torsion, reverse bend, wear & corrosion, lubrication
and micro-examination. The study reveals that the conditions of the ropes are good and advised for further use in the installation.

Study and advice on 35 mm diameter rope used for Man winder at Katghori shaft of Churcha Mine (RO).

Study and advice on winding ropes of 35 mm diameter rope used for hoisting at Katghori shaft of Churcha Mine (RO) has been
carried out to assess the quality of the winding ropes after using in mines. Four wire ropes of different size have been investigated.
The ropes were found in good condition suitable for reuse.




ROCK MECHANICS LABORATORY

During the month of April, 2022 to March, 2023, the Rock Mechanics Laboratory, under the research group of Mechanics of Solid of
CSIR-CIMFR has undertaken various assignments on Physico-Mechanical properties investigation for different rocks from different Coal
field, Mineralized zones and different exploratory basins.

During this period, our team offered recommendations for Physico-Mechanical properties of Rock/coal cores on the basis of various
geotechnical investigation and statistical assessment. The esteemed organizations were M/s Gainwell Commosales Private Limited, M/s
Adani Enterprise Ltd., M/s Tata steel, West Bokaro and various Regional Institutes of CMPDI.

The projects undertaken by Rock Mechanics Laboratory during this period are presented here under. The objective of all this project
were to determine the statistically significant value of Physico-Mechanical Properties of various rock formations encountered at various
depth of different coalfieild/hydropower projects. This data are very useful in reliable analysis and design of mining and civil engineering
projects.

1.

10.

11.

12.

13.

14.

15.

Study to estimate Geo-Technical Properties of BH#SMTP-02/PB-23 Taulipali Blocks, Mand-Raigarh Coalfield, Chattisgarh.
TSP/0138/2022-2023 (John Buragohain, Bodhisatwa Hazra, B. Sadhukhan Shailendra Kr. Singh, Pappu Rabidas and Vivek
Singh)

Study to estimate Geo-Technical Properties of BH#SMRK-03/PB-26 For Mine Design and coal exploration of Kartala Promotional

block, Mand-Raigarh Coalfield. TSP/0136/2022-2023 (John Buragohain, Bodhisatwa Hazra, B. Sadhukhan Shailendra Kr. Singh,
Pappu Rabidas and Vivek Singh)

Assessment of Physico-Mechanical Properties of Four nos of borehole rock core samples Gondkhari Coal Block, Adani Power
Maharashtra Ltd. SSP/645/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Study to estimate Physico-Mechanical Properties of BH#MNS-117(P-105) Nagar Shivpur Block, Sorahat Coalfield, Chhattisgarh.
TSP/0145/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Study to Estimate Physico-Mechanical Properties of Borehole Coal Samples from Gayatri Underground Coal Mines, SECL, Gainwell
Commosales Private Ltd. TSP/0139/2022-23 (John Buragohain, Bodhisatwa Hazra, B. Sadhukhan, Shailendra Kr. Singh, Pappu
Rabidas and Vivek Singh)

Study to estimate Geo-Technical Properties of BH#MNB-29(P-14) Nalaram Block, Raniganj Coalfield. TSP/0137/2022-23 (John
Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Assessment of Physico-Mechanical Properties of BH#APMJ-35(P-21), Madhuband Block, Jharia Coalfield, Dhanbad, Jharkhand.
SSP/698/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Study to estimate Physico-Mechanical properties of BH#MTVG-201(SNB-41) of Vijaynagar Giddhi Block of Ramkola Tatapani
Coalfield. TSP/0166/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Study to Estimate Physico-Mechanical Properties of BH#MTRBH-106(SNP-01) Bhelmi Block Ramkala-Tatapani Coalfield.
TSP/0167/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Study to Estimate Physico-Mechanical Properties of BH#CMSH-58 of South Hingla and Binodpur Bhabaniganj of Raniganj
Coalfield. TSP/0179/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Assessment of Physico-Mechanical Properties of BH#MPR-43(PB-46) of Western part of North of Piparwar (Phase-11) Block North
Karanpura Coalfield, Jharkhand. TSP/0183/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)
Study to Estimate Physico-Mechanical Properties of BH#CSCBC-189 of Chulaha Bhula Central Block, Sohagpur Coalfield, Madhya
Pradesh. TSP/0162/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Assessment of Physico-Mechanical Properties of Borehole rock core samples from Tata Steel Limited, West Bokaro, Ghatotand,
Ramgarh, Jharkhand. SSP/669/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Study to Estimate Physico-Mechanical Properties of BH#MBKE-142 Batati-Kolga East Block(MOU/NON-CIL), Mand-Raigarh
Coalfield , Chhattishgarh. TSP/151/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Study to Estimate Physico-Mechanical Properties of BH#CMGBB-89 South Hingla and Binodpur Bhabaniganj of Raniganj
Coalfield. TSP/0181/2022-23 (John Buragohain, Shailendra Kr. Singh, Pappu Rabidas and Vivek Singh)

Estimation of Physical and mechanical properties of BH# CNPKD-25, of Pakribarwadih coal Block, North Karanpura Coalfield,
Hazaribagh, Jharkhand, SSP/368/2019-2020 (John Buragohain, Saurav Rukhaiyar, B. Sadhukhan, Shailendra Kr. Singh and
Pappu Rabidas)

m Title of Project Prgft(:g?r,; .

01. |[Study to estimate Geo-Technical Properties of BH#SMTP-02/PB-23 Taulipali Blocks, Mand-Raigarh

Coalfield, Chattisgarh TSP/0138/2022-2023

02. |[Study to estimate Geo-Technical Properties of BH# SMRK-03/PB-26 For Mine Design and coal exploration

of Kartala Promotional block, Mand-Raigarh Coalfield TSP/0136/2022-2023

03. |[Study to estimate Physico-Mechanical Properties of BH#SMTP-04/PB-12 Taulipali Promotional Block Mand-

TSP/0147/2022-23

Raigarh, Coalfield, Chattisgarh

B



SI. No Title of Project Project Type/
Category

04.

Study to estimate Physico-Mechanical Properties of BH#MNS-117(P-105) Nagar Shivpur Block, Sorahat
Coalfield, Chhattisgarh

TSP/0145/2022-23

Block, Jharia Coalfield, Dhanbad, Jharkhand

05.  |Study to estimate Geo-Technical Properties of BH#MNB-29(P-14) Nalaram Block, Raniganj Coalfield TSP/0137/2022-23

06. |Study to estlmatg Phy5|.co-MechamcaI properties of BH#MTVG-201(SNB-41) of Vijaynagar Giddhi Block of TSP/0166/2022-23
Ramkola Tatapani Coalfield

07. |Study tq Estlr_nate Physico-Mechanical Properties of BH#MTRBH-106(SNP-01) Bhelmi Block Ramkala- TSP/0167/2022-23
Tatapani Coalfield

08. |Assessment of Physico-Mechanical Properties of BH#APMJ-35(P-21) and APMJ-39(P-13) of Madhuband SSP/698/2022-23 &

SSP/641/2022-23

10. |[Study to Estimate Physico-Mechanical Properties of BH#MBKE-142 Batati-Kolga East Block(MOU/NON-
CIL), Mand-Raigarh Coalfield , Chhattishgarh

11. |[Study to Estimate Physico-Mechanical Properties of BH#CSCBC-189 of Chulaha Bhula Central Block,
Sohagpur Coalfield, Madhya Pradesh

12.  |Assessment of Physico-Mechanical Properties of Four nos of borehole rock core samples Gondkhari Coal
Block, Adani Power Maharashtra Ltd.

13. |Study to Estimate Physico-Mechanical Properties of Borehole Coal Samples from Gayatri Underground Coal
Mines, SECL, Gainwell Commosales Private Ltd.

14. |Assessment of Physico-Mechanical Properties of BH#MPR-43(PB-46) Western part of North of Piparwar
(Phase-11) Block North Karanpura Coalfield, Jharkhand

15. |Assessment of Physico-Mechanical Properties of BH#MPR-38(PB-41) Western part of North of Piparwar
(Phase-11) Block North Karanpura Coalfield, Jharkhand

16. |Assessment of Physico-Mechanical Properties of Borehole rock core samples from Tata Steel Limited, West
Bokaro, Ghatotand, Ramgarh, Jharkhand

17. |Study to Estimate Physico-Mechanical Properties of BH#CMSH-58 South Hingla and Binodpur Bhabaniganj
of Raniganj Coalfield

18. |Study to Estimate Physico-Mechanical properties of BH#CMSH-59 South Hingla and Binodpur Bhabaniganj
of Raniganj Coalfield

19. |Study to Estimate Physico-Mechanical Properties of BH#CMGBB-89 South Hingla and Binodpur Bhabaniganj
of Raniganj Coalfield

SLOPE STABILISATION AND LANDSLIDE MANAGEMENT RESEARCH
GROUP

Project report:

The Slope Stabilisation and Landslide Management Group has completed various projects on design, monitoring and stability analysis
of pit and dump slopes for different opencast mines of various Public Sector Undertakings and Private enterprises which are listed
below:

TSP/151/2022-23

TSP/0162/2022-23

SSP/645/2022-23

TSP/0139/2022-23

TSP/0183/2022-23

TSP/0182/2022-23

SSP/669/2022-23

TSP/0179/2022-23

TSP/0180/2022-23

TSP/0181/2022-23

i) For Bharat Coking Coal Limited (BCCL), project on slope stability study and advice on pit and dump slope of Gondudih Khas
Kusunda OCP, Kusunda Area.

i) Design of pilot dump for disposal of fly ash mixed with overburden material at Dulanga Coal Mining Project (DLCMP), National
Thermal Power Corporation Limited (NTPC)

iii) Geotechnical study and design for disposal of fly ash at OB dump site for Sasan Coal Mine, Sasan Power Limited (RPL).
iv) For Central Coalfields Limited (CCL), project on scientific study and advice on slope design of pit of Sirka OCP has been completed.

v) Project on slope stability study for design of trench of Narayankuri Highwall Project, Kunustoria area has been completed for
Eastern Coalfields Limited (ECL).

vi) For Andhra Pradesh Mineral Development Corporation Ltd. (APDMC), project on advice for slope stability of pit & dump and
technical suitability of using conveyor system for the transportation of OB during backfilling has been completed.

vii) For Odisha Mining Corporation Ltd. (OMC), projects have been completed on scientific study for optimal design and stability
analysis of pit & overburden dump slopes for Sukrangi Chromite mine and Daitari Iron ore mine.

viii) Projects on slope stability study of internal and external dumps of Quarry —AB & Quarry-SE and advice on slope stability of highwall
& pad design of Panel-F (PCP-3 area) of West Bokaro Collieries have been completed for Tata Steel Limited.

ix) For Tata Steel Mining Limited (TSML), projects on scientific study for optimal design and stability analysis of pit slope and
overburden dump slope for three chromite mines namely Kamarda, Saruabil and Sukinda in Sukinda-Kaliapani region have been
completed.

Xx)  Project on geotechnical and slope stability study of Vijay Il Iron ore mine for Tata Steel Long Products Ltd. (TSLPL) has been
completed.

xi) Project on slope stability study and monitoring of pit and dump slope of Sukinda Mines (Chromite) for Indian Metals and Ferro
Alloys Ltd. (IMFA) has been completed.




xii) For Jindal Steel & Power Limited (JSPL), project on optimum design of pit and dump slopes has been completed for Gare Palma
IV/6 coal block.

xiii) Project on slope stability condition assessment of pit and dump slope through monitoring along with advice on pit slope design
for making the benches safe for further mining excavation of Ostapal Chromite Mine for Ferro Alloys Corporation Ltd. (FACOR,
Vedanta) has been completed. Another project has been completed for FACOR, Vedanta group on slope stability study for ultimate
pit slope and dump slope of Kalarangiatta Chromite mine.

xiv) Project on slope stability study and advice for ultimate pit slope of Kapurdi lignite mine for South West Mining Limited has been
completed.

xv) Review of slope stability of ultimate pit and internal dump for Pakri Barwadih Coal Mining Project (PBCMP, NTPC) for Thriveni
Sainik Mining Pvt. Ltd., etc.

xvi) Geotechnical investigations and geo-mechanical testing for design of underground mine for Odisha Mining Corporation Ltd. and
opencast mine for Talabira (Odisha) Mining Pvt. Ltd

The research group is also engaged in project on scientific study for overburden volume reconciliation and OGL survey work using 3D
Terrestrial Laser Scanner and associated software on continuous basis for National Thermal Power Corporation Ltd. (NTPC) at Pakri
Barwadih Coal Mining Project (PBCMP), Talaipalli Coal Mining Project (TLCMP) and Dulanga Coal Mining Project (DLCMP).

Following projects are being executed by Slope Stabilisation and Landslide Management Group:

i) Advice on disposal of tailing mixed with OB dump at Ostapal Chromite mine (FACOR, Vedanta) in a sustainable and scientific
manner looking into all stability and safety aspects.

ii)  Slope stability study for design of ultimate pit, internal dump and external dump slope of Umarsar Lignite mine of GMDC Ltd.

iii) Scientific study and advice for slope stability of pits, dumps and stack of Dedza Dolomite mines at Dedza (Rupa), West Kameng
District, Arunachal Pradesh.

iv) Slope stability study for design of pit and dump slope of Pachhwara Central Coal mines, DBL Pachhwara Coal Mine Pvt. Ltd.

v) Scientific study on slope stability of pit and dump slope for Takli-Jena-Bellora coal block (North & South) of Aurobindo Realty
Infrastructure Pvt. Ltd.

vi) Scientific study and advice thereon to plan and design ultimate pit slope and dump slope with respect to mechanised working
involving extraction of multiple coal seams of Sayal-D OCP, Barka Sayal Area, CCL.

vii) Scientific study for slope monitoring of dumps and pits of Donimalai Iron ore mine (DIOM) and Kumaraswamy Iron ore mine
(KIOM) of NMDC Ltd.

viii) Geotechnical study and monitoring of pit slope and dump (OB) slope at Jhamarkotra Rock Phosphate mine, RSMML on continuous
basis.

ix) Slope monitoring study of pit of Malanjkhand Copper Project, HCL.
x)  Slope stability monitoring study of Dump & Quarry bench on quarterly basis at Sukinda mines (Chromite) of IMFA Ltd.

MINE SUBSIDENCE AND SURVEYING

Mine Subsidence and Surveying Section conducted subsidence investigation, survey of large opencast mine by laser technology, three
dimensional subsidence prediction in coal mines and geophysical investigations for detection of void in old coal mine workings. The
outcomes of the investigations are briefed below:

Survey was conducted by laser technology for computation of rock volume
excavated by opencast mining at Khanak Stone mine, Khanak, of HSIIDC,
Haryana. A combination of Total Station and Terrestrial Laser Scanner were
used to survey the existing topography during mining i.e. till 10-04-2022 for
preparation of digital terrain model. The in-situ and bulk density of the rock as
2.63 t/m3 and 2.46 t/m3 respectively, determined earlier at the CSIR-CIMFR
laboratory, was considered for tonnage computation. Altogether excavations
were observed in 170 sections (128 in Block-A and 42 in Block-B). A few
intermediate sections showed no excavation as mining was done at different
locations. Total volume of rock excavated from 07-04-2021 to 10-04-2022
was computed using Trapezoidal Rule amounting to 7033219.532 t. The
quantity of rock dispatched was 7019905.00 t as per the record provided
by the mine management. A variation of 0.19% was observed from the actual Survey by TLS
tonnage dispatched which is within the acceptable range (2%).

The study addresses the delineation and mapping over old and abandoned mine with respect to underground voids using Electrical
Resistivity Tomography (ERT) technique for erection of stable terrestrial power transmission tower at Kajora area of Eastern Coalfields
Limited. Twelve numbers of 2D ERT profiles were laid along different locations and Dipole-Dipole array was conducted along each
profile. The data was acquired using Syscal-Pro resistivity imaging system with 96 electrodes. The data processing was carried out
using the tomographic inversion software RES2DINV to analyze true resistivity distribution of the study area based on the smoothness-




constrained least squares inversion by a quasi-Newton optimization method.
Spikes and noises were also removed by least square optimization technique.
Further, 3D data modelling was also done by merging 2D ERT parallel profile
data for improved visualization of 3D resistivity distributions of surveyed area.
AP1, AP11, AP12, AP13 and AP14 are located outside old mine working
area. Thus, the ground is stable beneath these locations. AP2 and AP3 are
located over unstable ground and proposed to be shifted. The revised locations
are pin-pointed with coordinate locations. The location of point AP8 showed ' ®
comparatively high resistivity of more than 1600 Qm indicating possibility of
indication of dry filling/ air-filled void. This zone is located above the depillared 3D resistivity survey

stowed panel as per the old working plan. Thus, the position of AP8 was shifted

and the revised locations are pin-pointed with coordinate locations. AP10 is proposed to be shifted due to possibility of dry filling/
air-filled void showing comparatively high resistivity of >1600 Qm which is also supported by plan indicating depillared workings
underneath. Therefore, the location of AP10 is shifted over the intact ground. Points AP4, AP5, AP6, AP7 and AP9 appeared to be
suitable for erection of terrestrial power transmission tower due to the possibility of bed rock/ solid pillar/intact rock interpreted through
resistivity imaging showing moderately high resistivity of about 200 Qm - 1600 Qm. This outcome also supported the working plan.

The Moonidih mine of Bharat Coking Coal Limited (BCCL) proposed to extract four panels of XVI(T) seam by longwall method of mining
with caving. The depth of proposed panels varied between 256.5 m and 405 m which were determined based on seam folio plan,
surface contour and seam thickness. The important surface structures over and around the proposed four panels are buildings, seasonal
ponds, road and high tension line. There are no overlying workings over the proposed panels. The panel width was designed with a
perspective to have no subsidence at the surface for safety of surface structures. The revised width of longwall panels D-18, D-19,
D-20, D-21 and D-22 are 111 m, 102 m, 95 m, 91 m and 82 m respectively which are less than NEW. The barrier pillars of 45 m
width (edge-to-edge) between the longwall panels were found to be stable as the factor of safety was computed as 2.27 for maximum
depth of panel. Hence, it is recommended to maintain 45 m wide single row of chain-pillars between all the panels. The revised
dimensions of panels and barrier pillar width of 45 m will not cause any adverse impact to surface structures. It is recommended to
depillar all the five longwall panels of XVI(T) seam with caving. It is recommended to conduct subsidence monitoring study over the
panels for the safety of surface structures.

Survey of Manoharpur coal mine of M/s Odisha Coal & Power Limited (OCPL)
was conducted on quarterly basis by Terrestrial Laser Scanner to compute
quantity of coal, overburden and stripping ratio as well as availability of
coal in the stockyards. Survey was carried out by establishing geo-reference
stations through closed traverse and point cloud data were generated by
setting the TLS over the established geo-reference stations using backsight
mode. The point cloud data was processed and noise cleaning was done using
ATLASCAN Software. Volume of opencast excavation between 01.07.2021 and
31.10.2021 including coal and overburden was 5276068 m3 and the stripping
ratio was 2.67 m3/t. Volume of opencast excavation between 01.11.2021 and
22.12.2021 including coal and overburden was 3467007 m3 and the stripping
ratio was 3.02 m3/t. Volume of opencast excavation between 23.12.2021 and 31.03.2022 including coal and overburden was
7909389 m3 and the stripping ratio was 3.13 m3/t. Total volume of coal stocked in June 2021, October 2021, December 2021 and
March 2022 was 350335 m3, 52307 m3, 109916 m3 and 291381 m3 respectively. Net volume of opencast excavation between
01.07.2021 and 31.03.2022 including coal and overburden was 16652464 m3 and the stripping ratio was 2.95 m3/t. The variation
in volume of overburden excavation of opencast mine between survey conducted by CSIR-CIMFR using laser scanner and the mine
management reported data based on quarterly measurement 46594.99 m3 and is 0.33%, which is within the acceptable range.

TLS survey at Manohapur Mine

Subsidence investigations were conducted over 5 stowed panels during March, 2021 and
December, 2021 at Jamadoba 2&3 Pit, Sijua and Bhelatand collieries of Tata Steel in
Jharia Coalfield for the safety evaluation of different surface features and structures. All
the panels were extracted by Bord & Pillar method of mining with 70-80 percent of coal
extraction in conjunction with hydraulic sand stowing. Depillaring operations were carried
out at depths ranging from 137 m to 273.8 m. The width-depth ratio of the panels varied
between 0.41 and 0.73, i.e., all the panels were under sub-critical width condition. All
these panels were extracted under multi-seam mining condition with overlying old stowed
and caved goaves. X/17S panel of Sijua colliery and XIV/4S panel of Bhelatand colliery
were completed during the study period. The important surface features over most of
the panels include plantations, barren land, cultivated land, road and village. Maximum
subsidence movement was 2.56% of extraction thicknesses over the 17S panel of X seam
at Sijua colliery amounting to 172 mm and the depillaring operation was completed.
Maximum slope, compressive and tensile strains observed over measured panels was 4.30
mm/m, 1.91 mm/m and 1.68 mm/m respectively. Subsidence, slope and strains profiles
were influenced by the overlying old goaves, position of goaf edges, inclination of the seam,
topography of the surface profiles as well as left out stooks/ribs in the overlying seams worked by bord & pillar method of mining. Hence,
the profiles were not symmetric. Subsidence movements did not cause any adverse impact on surface features and structures. It is
recommended to erect subsidence monitoring stations at least one month before the commencement of depillaring over new panels.

Subsidence investigation using Total
Station




Layout of subsidence monitoring stations should be made as proposed. It is recommended to continue subsidence investigations for
the safety evaluation of different surface features and structures lying over different on-going and future depillaring panels.

The subsidence prediction is done by modified influence function method for
the proposed panels at the surface under single seam mining condition to assess
the impact of subsidence on surface due to depillaring operations with caving
at Bartarai underground mine of Jamuna Kotma Area, South Eastern Coalfields
Limited (SECL). The surface structures lying over and in the vicinity of the proposed
panels are paddy land, road, villages (Amadand and Malga) and water tank. The
depth of panels varies from 39 to 57 m. The average thickness of seam is 2 m and
it is proposed to mine full thickness of seam with 70% extraction. The dimension of 3D subsidence prediction model

the panels were modified to avoid the impact of subsidence on surface structures as

well as to reduce the magnitude of subsidence. The maximum subsidence, slope, compressive and tensile strain at the surface due to
extraction of bOLE and 44LE panels are 763 mm, 34.6 mm/m, 6.2 mm/m and 3.0 mm/m respectively. The influence of subsidence
will not cause any impact to the road and ponds. The trough formation of the surface topography would affect the paddy land. The
above magnitude of ground movements exceeds the safe limit of strain of 3 mm/m. Cracks would be developed at the surface especially
around the periphery of the proposed panel edges. The surface cracks should immediately be filled and the surface ground should also
be leveled to avoid accumulation of water over the trough profile, which would be developed after subsidence. It is recommended to
fill the cracks at the earliest to prevent breathing of air and water percolation to underground workings.

GEOMECHANICS & NUMERICAL SIMULATION SECTION (MINING
METHODS & GEOMECHANICS RESEARCH GROUP)

PROJECT REPORT:

This section provides solutions for numerical modelling of underground coal and metalliferous mining problems related to ground
control, rock mechanics, design of methods of mining, etc. During the period April 2022 to March 2023, the section is engaged in
one Coal S&T Grant-in-Aid project, two CSIR-sponsored FBR/NCP projects, one CIL R&D Board project, one SERB project, one in-
house project, 32 various R&D and industry-sponsored projects, and completed the previous year’s projects in collaboration with the
Underground Mining Method Section. The client portfolio of this section includes HZL; Zarivav Marble Mine, Ambaji, Gujrat; SMS;
GCPL; GMMCO; CMATPL; Hindalco Industries Limited; TATA Steel Limited; ECL; SECL; MCL; etc.

Apart from the project-related activities, the section imparted training to the students of different engineering colleges in India and
also participated in various scientific exhibitions under the HRD banner of CSIR-CIMFR. Scientists and Technical staff of the section
are also associated as project leaders and members of different projects of other sections of CSIR-CIMFR.
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A brief overview of some of the prominent ongoing projects/R&D achievements is as follows:

1. Design and stability of pillars/arrays of pillars for different mining methods in coal mine workings (GAP/MOC/109/2017-18)
sponsored by the Ministry of Coal, Government of India.

The present pillar design approach developed by CIMFR (erstwhile CMRI), widely accepted in Indian geo-mining conditions, is
empirically developed for shallow working conditions, and cannot be extrapolated to development at greater (i.e., more than 300
m) depth of cover. To meet the future needs and for the energy security of the country, the Indian coal mining industry is bound to
augment underground coal production to extract coal seams lying at higher depths, that is, at more than 300 m. Therefore, there
is a need to understand the behaviour and stability of the pillars at greater depth. This project was formulated with the following
objectives:

e Design and stability of pillars and arrays of pillars in coal mine workings, which includes:
- To establish the mode of failure (progressive or instantaneous nature) vis-a-vis squat pillar design.
- Risk Assessment vis-a-vis parametric analysis with respect to pillar stability.

As part of the field studies undertaken, various strata monitoring instruments such as Vibrating Wire (VW) Borehole Stressmeters,
VW Multi-Point Borehole Extensometers and VW Remote Convergence Indicators were installed at three underground coal mines
operating at deeper horizon — Moonidih Project (BCCL), Adriyala Longwall Project (SCCL) and Churcha Mine (RO) (SECL) to
monitor and record the vertical stress changes, roof deformation/lowering and roof to floor convergence during depillaring/final
extraction of coal.

Boreholes were drilled in the roof for collection of core samples and to carry out measurement of in situ elastic modulus of roof rock
layers and in situ stress at Moonidih Project and Churcha Mine (RO). Triaxial testing was carried out on the collected core samples
to determine the cohesion and angle of internal friction of the rock layers. Dilatometer experiments were conducted to measure
the in situ elastic modulus and in situ deformability with the scientific team from the National Institute of Rock Mechanics,
Bengaluru. Support was provided to the team of |IT-ISM, Dhanbad to conduct hydraulic fracturing experiments to determine the
in situ stress at the abovementioned mines. Fig. 1 shows the installation of the instruments in the field under this project.
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Fig. 1: Installation of instruments at the field.

Development of tandem approach for paste fill technology and extraction methodology by continuous miner (CM) deployment for
Shampur B Colliery of Mugma Area, ECL (GAP/CIL/128/2022-23) sponsored by CIL R&D Board.

Though there are many cases of paste filling in underground metal mining but application of paste backfilling in underground coal
mines is yet to be done in India. Presently, continuous miner-based mass production technology is providing good production and
productivity with low investment. So it is high time to develop suitable paste fill technology for the continuous miner (CM) panel in
Indian geo-mining conditions. This would help to achieve effective utilization of coal ash, maximum production from underground
mines, increased safety and minimizing surface and sub-surface subsidence. The main objective of the project is to design and
develop paste backfill and a method of work with CM such that a high rate of backfilling is achieved for fast-paced extraction by
CM. Figs. 2 to 3 show the numerical modelling to obtain the strength of the paste filled coal rib.
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Fig. 2: Numerical simulation to assess the strength Fig. 3: Stress-strain curve under
of paste fill coal pillars. different filling conditions.

Design of underground coal pillars by stochastic approach considering randomness and spatial variation of rock mass strength
(GAP/SERB/DST/129/2022-23) sponsored by Science and Engineering Research Board (SERB), Department of Science &
Technology, Government of India.

The safety of underground working places mainly depends on the stability of pillars which take the load of overlying rock strata.
Design of inadequate size pillars or incorrect prediction of their stability may expose the workers to risk due to the chances of
failure of pillars vis-a-vis overlying strata. In the present pillar design methodology, the average value of the UCS is taken into
account for stability analysis without considering the variability in the UCS of coal. It results in the same size of pillars irrespective
of the variation in the UCS of coal. Some literature expounds that the stability of the pillars, analysed through a deterministic
approach is not predicted correctly due to the limitations of the present methodology in considering the variability of UCS. Due to
these limitations, sometimes a pillar having inadequate size is declared as a stable pillar. These limitations can be eliminated if
pillars are designed by a stochastic approach which is able to consider variability in the UCS of coal. This approach will be useful
when pillars are to be designed to protect the surface structures or to prevent any surface subsidence. More accurate/precise
design is required under these conditions. In these cases, generally, the pillars are designed to have a FOS value of more than 2.0.
If the deterministic approach is used, the probability of FOS>2 for the designed pillars may be less in case of more variability in
the UCS of coal. Therefore, the stochastic approach to pillar design would be helpful to determine the adequate size of pillars with
a higher confidence level by considering the variability in the UCS of coal. In this project, the design criteria of coal pillars will be
developed based on randomness and spatial variability in the UCS of coal by stochastic approach.

Shale roof characterisation and control strategies for underground coal mines. (MLP/162/2022-23). CSIR-CIMFR In-house Project

The main objective of the study is to characterize the shale roof and to frame control strategies during the underground extraction
of coal. The objective results in the following deliverables:




e Study of physico-mechanical properties, clay mineralogy and microstructures of shale.

e Development of empirical relationship with physico-mechanical properties, clay mineralogy and microstructures parameters.
e Study on change of microstructures due to absorption of moisture/water.

e Characterisation of different types of shale roofs.

e Control strategy of shale roof for Indian underground coal mines.

Energy simulation approach for the prediction of strain burst and its mitigation during extraction of highly stressed coal seam
under massive strata

Severe geotechnical problems like strain burst, side spalling, roof fall, irregular caving, the premature collapse of rib/ remnant
pillars, etc. are frequently observed during the mining of highly stressed coal seams under massive overlying strata. The safety of
working zones is worsened under the conditions of high in-situ stresses, particularly high horizontal in-situ stress. It is observed
that when the major horizontal in-situ stress in the deep-seated coal seam is more than 2 times the vertical in-situ stress, the strain
burst frequently occurs in the abutment zone during mining operations. An energy-based safety factor is derived and implemented
through numerical modelling to identify the yield zones in the surrounding rock mass. The strain burst potential in different
locations is also evaluated by the elastic energy accumulation and the Burst Potential Index (BPI) during depillaring operations.
Control measures have been taken by leaving the optimum size of rib/ remnant pillars in the goaf and installing adequate support
systems in the working areas. It is observed in the field that rib/ remnant pillars, designed with a safety factor of ~0.17 are found
suitable for regular caving of overlying massive strata in the goaf. The side spalling and the strain burst are minimised by installing
the glass-reinforced plastic (GRP) bolts and the wire mesh. The uncontrolled caving of the overlying massive strata in the working
area is prevented by installing closely spaced two rows of rock bolts at the goaf edge. Figs. 4 to 10 show the results of the study.
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Fig. 8: Energy-based safety factor contours to determine the
yielded zone in rock mass.
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Fig. 9: Support system to mitigate strain burst at the mine.

Fig. 10: Breaker line support at the goaf edge to prevent caving in
working areas.

6. Design of higwall mining operation under multi-seams conditions

Highwall mining under multi-seams conditions was designed at Narayankuri, ECL and West Bokaro, Tata Steel Limited. There were
surface structures above the surface which are to be protected during the extraction. The design was carried out by numerical
simulation and field investigations in such a way that there should not be any subsidence at the surface. Figs. 11 to 14 show the

results of our study and its field implementation.
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Fig. 12: Numerical modelling grid for analysis Fig. 13: Stress distribution on the web pillars and surrounding
rock mass.

Fig. 14: Implementation of our design in the field.

7. Instrumentation and monitoring of underhand open-
stoping methods by paste fill at Rampura Agucha Mine
(RAM), HZL

In the Rampura Agucha mine, underground mining
is carried out by Underhand Long Hole Open Stoping
(LHOS) with paste fill. In this method, the drill level is
prepared by excavating cross-cut through paste fill. This
section was involved in instrumentation and monitoring
during development and stoping operation. The audit
of the Ground Control and Monitoring Plan (GCMP) was
also carried out during this period. Suitable geotechnical
instruments were selected and an instrumentation plan
was provided for safe operation. Figs. 15 to 19 illustrate
the works related to the study.
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Fig. 14: Location of different instruments showing in longitudinal
vertical section.
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Fig. 17: Movement of rock mass recorded by an MPBX during
stoping operation.

Fig. 18: Investigation of the roof conditions at underground in
RAM, HZL.

Fig. 17: Readings recorded by an instrumented cable bolts during
stoping operation.
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Fig. 19: Investigation of the crown pillar of paste fill material at
underground in RAM, HZL.

Instrumentation and monitoring of open stoping methods in Banwas block of Khetri mines of Hindustan Copper Limited

At Banwas block of Khetri mine, the ore body is extracted from transverse and longitudinal stopes by the ‘Blast Hole Open
Stoping’ method based on the shape and size of the ore body. This section was involved in instrumentation and monitoring during
development and stoping operation. Suitable geotechnical instruments were selected and an instrumentation plan was provided
for safe operation. Figs. 15 to 18 illustrate the works related to the study. Different geotechnical instruments e.g. Stress cell,
MPBX, Rotary Tell-Tale and Load cell were suggested and installed in the filed as shown in Figs. 20 to 24.
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Fig. 21: MPBX installed at the crown pillar. Fig. 22: Measurement taken
by tape extensometer.




Fig. 23: Training provided regarding the procedure of Fig. 24: Anchorage testing of installed rock bolts.
anchorage testing.

UNDERGROUND MINING METHODS SECTION (MINING METHODS &
GEOMECHANICS RESEARCH GROUP)

PROJECT REPORT:

T

This section provides solutions for numerical modelling of underground coal and metalliferous mining problems related
to ground control, rock mechanics, design of methods of mining, etc. During the period April 2022 to March 2023, the
section is engaged in one Coal S&T Grant-in-Aid project, two CSIR-sponsored FBR/NCP projects, one CIL R&D Board
project, one SERB project, one in-house project, 32 various R&D and industry-sponsored projects, and completed the
previous year’s projects in collaboration with the Geomechanics and Numerical Simulation Section. The client portfolio
of this section includes HZL; Zarivav Marble Mine, Ambaji, Gujrat; SMS; GCPL; GMMCO; CMATPL; Hindalco Industries
Limited; TATA Steel Limited; ECL; SECL; MCL; etc.

Apart from the project-related activities, the section imparted training to the students of different engineering colleges in
India and also participated in various scientific exhibitions under the HRD banner of CSIR-CIMFR. Scientists and Technical
staffs of the section are also associated as project leaders and members of different projects of other sections of CSIR-
CIMFR.

A brief overview of some of the prominent ongoing projects/R&D achievements is as follows:

Roof rock reinforcement system (R3S) for mine roadways intersection under varying geomining conditions (CSIR-FBR/NCP
project no. MLP-144/2020-21)

Implementing Agency: CSIR-CIMFR, Dhanbad

The key objectives of this project are to (1) develop a novel Roof Rock Reinforcement System (R3S) for the mine roadways
intersection with a span greater than 4.8m (mild gradient), parallelepiped/rhombic shapes (high gradient), high horizontal
stress, and laminated and massive overlying strata and to (2) develop of a standard guideline to optimize the R3S for
effective stabilization of mine roadway intersections under varying geomining conditions. A patent has been filed for an
innovative pyramidal bearing plate which has been designed, 3d printed, and tested in the laboratory, as shown in Figure
1 and Figure 2.
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2. Development and adoption of Real-Time Prognosis System (RTPS) for the cost-effective safe operation of mobile machinery: show-
cased demonstration of dumper fleet (Funded by the CIL R&D Board: Project no GAP/CIL/119/2019-20)

Implementing Agencies: |IT Kharagpur, CSIR-CIMFR, Dhanbad, and LTU, Sweden

The prime aim of this project is to develop and demonstrate an advanced Real-Time Prognostic System to monitor the machinery
conditions in opencast coal mines from anywhere and reveals the degradation level to draw attention to maintenance before
failures and for enhancement of Remaining Useful Life (RUL).

Some of the key milestones achieved in this project are as follows:

e The installation of 4 sensors on each of the two dumpers and a cloud-based data acquisition system consisting of a data
acquisition system (NI make & 4-channel), a mini CPU, a mini inverter, and a modem on dumper no. 2163 and 2182 were
performed.

e The cloud data transfer had been achieved successfully as shown in Figure 3.

e During the loaded and unloaded movements of dumpers, vibration data were analysed and the engine vibration provided a
loading-unloading cycle effectively, as shown in Figure 4.
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Figure 3: Vibration data plots obtained from moving dumper Figure 4: Loading-unloading cycle of dumper (a) Right frame,
(b) Left frame, (c) Seat floor, (d) Engine

e The prediction of health from seat vibration is shown in Figure 5.

e RUL Prediction from engine vibration was obtained after cleaning and anomalies detection was performed on the data set
using spline methods, the filtered data along with various time series and ARIMA (Auto regressive integrated moving average)
algorithms are developed shown in Figure 6.
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Figure 5: Prediction of health from seat vibration (Green:  Figure 6: RUL prediction of the engine using exponential smoothing.

No effects, Yellow: Caution for potential health, and Red:
Health risks are likely).
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3. Development of Al/ML-based Geotechnical Instrumentation and Ground Monitoring Analytics (GIGMA) for safe excavations in
underground mines (CSIR FTT Project no. MLP/159/2022-23)

Implementing Agency: CSIR-CIMFR, Dhanbad

This project aims to develop (a) Al/ML-based ground monitoring analytics for predicting geotechnical precursors of ground instability
from online and offline data under varying geomining conditions and (b) cloud-based software to optimize the instrumentation
plan, analyze multi-scale ground monitoring data, and suggest ground control measures. The research works are ongoing.

4. Development of Al-based computational method for predicting Remaining Useful Life (RUL) of repairable systems ( Project No.-
GAP/DST/126/2022-23)

Implementing Agencies: CSIR-CIMFR, Dhanbad and Kyoto University, Japan

This project has been approved and funded by the Department of Science and Technology (DST) under the India-Japan Cooperative
Science Programme in 2022. The objectives of the project are to develop an Al-based computational method using a combined
Artificial Neural Network and Hierarchical Genetic Algorithms for predicting the RUL of complex machinery at the system level
and minimizing uncertainties in RUL prediction.

5. Design of mechanized underground extraction methodology of a thick coal seam by continuous miner technology

This section is involved in the design of extraction methodologies for thick coal seam (5.4 m thick) by continuous miner technology
at Khottadih Colliery, ECL. The operating depth of the three sub panels varies between 122.38m to 141m which includes 23m
height of OB dump on the surface. The average pillar size is 30m x 30m (centre to centre). Heightening of galleries shall not be
more than 5.4m or full seam thickness whichever is lower and widening shall not be more than 6.0m. Nevid method of extraction
(Figure 7) by caving using continuous miner and shuttle car combination following the straight line of extraction is recommended
to be adopted for depillaring of all the three sub panels since the factor of safety of the resultant pillars after heightening and
widening is <2.0 i.e., medium term stable. Full seam thickness shall be extracted in single lift liquidation. The typical layout of
Nevid method of pillar extraction comprises eight number of slices in one pillar with a dimension of a single slice in the pillar is
3.3m (width) x 14m (cut-out distance). Numerical simulation is carried out as shown in Figures 8-11 for stability analysis and
support design for safe extraction of the thick coal seam.
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Figure 7: Nevid method of extraction of coal pillars by continuous miner.
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Figure 8: Vertical stress distribution during extraction of the coal
seam.

Figure 9: Yield zones in the roof rock obtained by numerical
simulation.
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Figure 10: Roof support system for the widened and
heightened junctions during depillaring.

This section is involved in the instrumentation

Figure 11: Breaker line support for pillar size 24m x 24m, corner to corner.

Instrumentation and monitoring of continuous miner working in different underground coal mines

and monitoring of continuous miner workings in
two underground coal mines i.e. MIC, Jharjra
Project Colliery of ECL, Kumardihi-B Mine, {
ECL. In these mines, suitable instruments are
suggested based on the underground working
conditions and instrumentation plans were
provided by identifying the suitable locations of
the instruments. By analyzing the readings of
the instruments, suggestions/recommendations
were given to the mine operator/management
for safe operation during development as well as
depillaring.
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Figure 12: Instrumentation plan for depillaring operation in panel-2 at MIC

Jharjra Project Colliery, ECL.




— 1140
1135
i ey Mrdee - 11.30
e PR T e re— ERIEL
18 L m cPR boin A
1.5 centres ford 11'20
.:';:.::_ . i W wng i e g 1118
LTy e— 2
— R e > Bl
. g 1105
" ey Tall Ve 1100
1095
r 10480 r
)
Figure 13: Location of AWTTs during pillar extraction in Figure 14: Monitoring of induced stress during depillaring operation.
Panel-2 at MIC Jharjra Project Colliery, ECL.
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Figure 15: Convergence of overlying strata recorded by multipoint borehole extensometer. Figure 16: Instrumentation

plan for development
operation R-VI Seam at
Kumardihi-B Mine, ECL.

Figure 17: Readings of 4-way roof extensometer taken during mine visit. Figure 17: Anchorage testing of roof bolt at the
mine site.
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Figure 18: Rotary Tell-Tale installed at the roof. Figure 18: 4-way Roof Extensometer installed at the junction.

FLAMEPROOF & EQUIPMENT SAFETY

The flameproof and equipment safety department is one of the oldest lab. of CSIR-CIMFR and having state of art facility in India
for testing and design evaluation of explosion proof electrical and non-electrical equipment for hazardous areas since CSIR-CIMFR’s
inception in 1956. The FES laboratory is involved in the testing and certification of electrical and non-electrical equipment such as
Explosion proof equipment like Flameproof (Ex d), Intrinsically safe (Ex i), Pressurized (Ex p), Increased safety (Ex €), Non sparking
tools, Conveyer belt, Exploders, Flame arrester, Brattice cloth heat tracing cable, short firing cable, ventilation ducting, etc. and also
involved in inspection and maintenance of electrical installations in hazardous areas as per IS/IEC requirements. The laboratory
has done various sponsored, consultancy and service to industries projects for different industries such as Govt. as well as private
like BHEL, EICPL, FEPL, and Marathon. The department has tested and certified 688 Ex-equipments reports in financial year. This
department has utilized the knowledgebase to enhance the safety of men and materials in hazardous locations.

1. Project Reports: Title: (A) Advice on electrical safety parameters of Three nos. of Increased Safety Ex ‘eb’/‘ec’ motors rated at
370KW, 6.6KV, 4Pole in Frame size: 1IMA4352-4; 425KW, 6.6KV, 2Pole in Frame size: 1MA4403-2; 600KW, 6.6KV, 2Pole in
Frame size: 1MA4452-2 as per IS/IEC 60079-7:2015 at M/s BHEL, Bhopal. The project work regarding for use in Zone-1 & Zone
- 2 for Gas Group [IA/IIB/IIC hazardous areas has been successfully completed at M/s BHEL, Bhopal. Based on the test results
and design evaluation, the Purged Control panel and increased safety motors were found to be compliance with relevant standards
and suitable for use in Zone 1 and 2 for Gas Group IIA, IIB, IIC hazardous area. (B) Advice on electrical safety parameters of one
no. of Type X Purge System/Pressurized Panel/Purge Panel suitable for use in Zone 1 for Gas Group |IC hazardous area sponsored
by M/s. Dejini Systems, Mumbai-400080. (D) Inspection of factory as required for the first-time manufacturing of Flameproof
equipment for use in hazardous area sponsored by M/s. Pitch Flameproof Equipment Pvt. Ltd., Ambernath (East)-421506, Thane-
Maharashtra.

ROCK EXCAVATION ENGINEERING (REE) RESEARCH GROUP

During the period of April 2022 to March 2023, the Rock Excavation Engineering (REE) Research Group has carried out a number of
important projects in the field of rock excavation using drilling and blasting methods as well as evaluation of explosive and accessories.
The various projects carried out by the Research Group can be divided broadly into three categories viz. (1) Development controlled
blasting and blast optimization in opencast and underground mines, (2) Design and development of controlled blasting in civil
engineering construction projects and (3) Quality testing of commercial explosives and its accessories.

The Research Group has successfully developed controlled blast design patterns for conducting safe and efficient blasting operations
within the danger zone i.e. 500 m without affecting the nearby residential houses/structures at the different opencast mines in various
parts of the country such as (1) Kashlog & Mangu Limestone Mines of M/s Ambuja Cements Limited, Darlaghat, Himachal Pradesh;
Group of Dolomite and Graphite Mines in Arunachal Pradesh; Brahmadiha Opencast Mines of M/s APMDC; Jamkhani Opencast Mines
of M/s Vedanta Group; Kolmong Iron Ore Mines; South Khliehjari Limestone Mine of M/S Meghalaya Cements Limited, East Jaintia
Hills, Meghalaya; Pachwara North & Central Coal Mines; Sharda Highwall Mining etc. The Research Group has also carried out the
study for optimization of blast design parameters to control blast induced ground vibration within stipulated limit considering the safety
and stability of surface structures in and around the mine at the different underground mines of Hindustan Zinc Limited.

In addition to the above-mentioned projects, some of the important projects carried out by the Research Group during the reporting
periods are mentioned below.

1. As per the Order of Hon’ble National Green Tribunal (NGT), the assessment of blasting influence zones in the State of Kerala have
been carried out successfully for safe quarrying operations nearby dwellings. Extensive blasting studies have been carried out at
the nine selected quarries and the different blasting zones have been classified for safe and efficient blasting operations in the
State.

2. As per the Order of Hon’ble Supreme Court, the responsibility to monitor and supervise the demolition works of Supertech Twin
Towers, Noida had been carried out in association with CSIR-CBRI. The twin towers were successfully demolished on 28 August,
2022.

3. Evaluation of permitted explosives (P-5) type have been carried out at the Explosive Laboratory of CSIR-CIMFR for their safe
uses in Australian underground coal mines. The methane incendivity and deflagration tests were carried out as per the Australian
Standards under the supervision of the delegates from Australia.




4. The Research Group carried out controlled blasting works for safer and speedier advancement of road construction along Indo-
China and Indo-Pakistan borders and provided technical guidance to Border Roads Organisation (BRO). The Research Group also
continuously supervised and monitored hard rock excavation works using controlled blasting at the construction of Navi Mumbai
International Airport.
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ch Twin Towers, Noida on 28.08.2023

Testing of Permitted (P-5) explosives for use in Australian Coal Ignition of methane during P5 test
Mine

CSIR-CIMFR




MINE BACKFILLING RESEARCH GROUP
Project Report

During April 2022 to March 2023, the Mine Backfilling research group has undertaken various assignments on mine backfilling
for both underground and opencast mines, coal and hard rock mines, fly ash utilization, Blind backfilling and stability of old
unapproachable workings below surface constraints.

Development of tandem approach for Paste Fill Technology and extraction methodology by continuous miner (CM) deployment
for Shampur B Colliery of Mugma Area, ECL.

CSIR-CIMFR has taken up an R & D project entitled “Development of tandem
approach for Paste Fill Technology and extraction methodology by continuous
miner (CM) deployment for Shampur B Colliery of Mugma Area, ECL", where,
Eastern Coalfields Limited (ECL) is the Principal Implementing Agency and
CSIR-CIMFR is the Sub-Implementing Agency. This project aims at developing
and implementing paste fill technology in underground coal mines. This would
be first of its kind in coal mining industry in India. If this project is successful,
it would be game changer for coal mining industry. The underground coal
production would significantly increase with enhanced safety. Further, there
would be no fear of surface subsidence as the paste fill material is an engineered
material that is capable of improving the stability of underground workings. This
technology would also help to overcome environmental problems associated with
disposal of coal ash. Moreover, it is highly useful for the society which lives in an Fig- 1. Continuous Miner (CM) with paste fill

unstable zone with a fear psychosis regarding subsidence which creates tension lab investigations

and unhappy state of mind. If subsidence is brought under control by implementing

this technology, not only the valuable coal could be retrieved but also it would be possible to save many lives and surface public
properties, rail, road etc.

Scientific study for backfill design, suitability of opencast O/B use, bottom ash use - TR r'-_'_" ..r_—'
and fly ash use as binder in backfilling of stope blocks of Mahagiri mines (chromite), -
M/s IMFA Ltd.

I8
The backfill required strength was reevaluated considering the changed stoping ||~ """'"“’""""”""""n j
parameters of Mahagiri Mines, IMFA, Odisha. Further, as sand being a scarce .,f::::;“h";itf"*
material now days and it is difficult to get sand on regular basis for underground '

backfilling, search for alternate backfill material is being done. Mine overburden
(OB), bottom ash and fly ash are few of the alternate backfill materials that might be
used for underground stope backfilling. With a search for alternate suitable backfill
materials studies were conducted to evaluate suitability of using OB and bottom ash
as a replacement of sand in stope backfilling. Based on the studies it was found that
bottom ash can be used instead of sand for stope backfilling. Whereas, OB need
to be crushed and processed before utilizing in underground mines. Specific size

fractions (1-20mm) of OB is recommended. This work is summerised in Fig. 2. Fig. 2. Studies for backfill required
strength design, OB and bottom ash use

for underground stope backfilling.

Instrumentation scheme and monitoring of backfilling stopes blocks of Mahagiri
mines”, 2022-2023.

The cemented hydraulic filling at Mahagiri mines, IMFA has been upgraded and
higher filling rate has been achieved. The proper backfilling of underground
stopes of Mahagiri mines, IMFA has resulted in free standing backfill wall after
extraction of adjacent secondary stope (Fig. 2). Also field instrumentations were
carried out to monitor the backfill pressure acting on the barricades (Fig. 3).

Fig. 3. Backfilling at Mahagiri mines, IMFA
with free standing backfill wall and backfill
instrumentation.




Binder optimization and monitoring of Backfilling operation at Mochia and
Zawarmala mines, HZL, Part A: Binder optimization and monitoring of
Backfilling operation at Zawarmala mines, HZL, Part B: Binder optimization
and Monitoring of Backfilling operation at Mochia mines, HZL.

The extensive work carried out in the field of paste backfilling and hydro
filll is remarkable. The Scientific backfill instrumentation at the Zawarmala | “SCaariEtd
and Mochia underground mine of HZL has ensured safety of the backfill : e IS - ——
barricades. The backfill insitu strength development was evaluated and 23} /" :
compared with lab developed strength results. Further, the feasibility of =

utilizing fly ash as binder replacement in both paste fill and hydro fill were

1l barric = Fly ash replacement strength
QRFEED) barrioade - wvariation with time

investigated. The brief of the work are presented in Fig. 4. Fig. 4. Paste backfill and hydro fill barricade

instrumentation backfill insitu strength development
and fly ash replacement in paste and hydro fill.

WIRE ROPE & ELECTRICAL ENGINEERING

During April 2022 to March 2023, Wire Rope and Electrical Engineering Research Group has undertaken various assignments on in-
situ study and advice on the condition of steel aerial ropes (track and haulage) and mine winder (cage and skip) ropes.

The topics of the study and the clients of this research group included:

1.
2.

10.
11.

12.

13.

14.
15.

16.
17.
18.

19.
20.

21.

22.

Evaluation and advice on the present condition of track and haulage ropes of Nainital Ropeway at Nainital, Uttarakhand.

Evaluation and advice on the present condition of haulage rope of Monocable detachable continuous ropeway at passenger
Ropeway at Dharamshala, H.P.

Evaluation and advice on the present condition of haulage rope of Makhdoom Sahib Ropeway Project at Rainawari, Srinagar, J&K.

Evaluation and advice on the present condition of four nos of track ropes (single visit) and two nos of haulage ropes (two visits) of
passenger cable car aerial ropeway installation of M/s Timber Trail, Asia Resorts Limited, Parwanoo (HP).

Evaluation and advice on the present condition of rope of cable car and ropes of flying Eagle installed in Dreamland Amusement
Park, Siliguri, West Bengal (Two visits).

Evaluation and advice on the present condition of haulage rope of DRV passenger ropeway at Darjeeling, West Bengal

In situ non-destructive study and advice on the present condition of track and haulage rope of bi-cable aerial ropeway passenger
cable car installation at Gangtok, Sikkim (Two visits).

In —situ nondestructive study and advice on the present condition of double drum winder ropes at Mahagiiri Mines (Chromite),
Jajpur, Odisha (Two visits at interval of six months).

Evaluation and advice on the present condition of haulage rope of ropeway at Hirakud, Odisha.
Evaluation and advice on the present condition of haulage rope of Maa Chamunda Devi Passenger Ropeway, Dewas, M.P.

Evaluation and advice on the present condition of haulage rope of detachable grip mono-cable passenger ropeway at Dongargarh,
Chhattisgarh.

Evaluation and advice on the present condition of track ropes of passenger ropeway from Bhawan to Bhairon Ghati, Katra, Jammu
& Kashmir.

Evaluation and advice on the present condition of haulage rope of (i) Maa Vijayasan Deviji Ropeway, Salkanpur, Sehore, M.P., (ii)
Bhopal Ropeway, Bhopal, M.P. and (iii) Narmada Ropeway, Bedhaghat, Jabalpur, M.P.

Evaluation and advice on the present condition of haulage rope of detachable grip monocable passenger ropeway at Maihar, M.P.

In situ non-destructive evaluation and advice on the present condition of haulage rope of Chairlift man riding system of Nandira
Colliery, Mahanadi Coalfields Limited, Odisha — 02 visits.

Evaluation and advice on the present condition of double drum winder ropes at Mahagiiri Mines (Chromite), Jajpur, Odisha.
Evaluation and advice on the present condition of haulage rope of Tosmgo ropeway at Gangtok, Sikkim.

Evaluation and advice on the present condition of four nos of track ropes (single visit) and two nos of haulage ropes (two visits) of
passenger cable car aerial ropeway installation of M/s Timber Trail, Asia Resorts Limited, Parwanoo (HP).

Evaluation and advice on the present condition of haulage rope at Jakhu Ropeway at Shimla, HP.

Evaluation and advice on the present condition of haulage rope of Shri Naina Deviji Monocable Ropeway at Shri Naina Deviji, H.P.
(Two visits).

Evaluation and advice on the present condition of haulage rope of fixed grip monocable passenger ropeway at Digha, Dist. Purba
Medinipur, West Bengal.

In situ non-destructive study and advice on the present condition of track and haulage ropes of bi-cable Joshimath-Auli ropeway,
haulage rope of Chairlift, haulage ropes of one ski-lift of Garhwal Mandal Vikas Nigam Ltd., Joshimath.
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23. Evaluation and advice on the present condition of haulage rope of Passenger Ropeway at Science City, Kolkata, West Bengal.

24. Evaluation and advice on the present condition of track and haulage ropes of Passenger Ropeway from Bhawan to Bhairon Ghati,
Katra, Jammu & Kashmir.

25. Evaluation and advice on the present condition of haulage ropes of passenger cable car between Peerkho to Mahamaya (Sec — 1)
and Behu to Mahamaya (Sec — I1) of Jammu Ropeway Project at Jammu & Kashmir.

26. Evaluation and advice on the present condition of haulage rope of Pushkar site of M/s Damodar Ropeways & Infra Itd., Rajasthan.

27. Evaluation and advice on the present condition of haulage rope at Nicco Parks & Resorts Limited at Salt Lake, Kolkata, West
Bengal.

28. Evaluation and advice on the present condition of track and haulage ropes of passenger ropeway across river Brahmaputra at
Guwahati, Assam.

29. Study of different parameters using non-destructive methods for wire rope in aerial ropeway using scaled down Laboratory model.
30. Feasibility Report for Installation of Solar Power Plant on Dump-C of Pakri Barwadih Coal Mining Project.

All the above projects have been carried out during the reporting period. The team members of this research group are: (1) Dr. D. Basak,
Chief Scientist and Head of Research Group, (2) Shri S. Waghmare, Technical Officer and Head of Section (HoS), (3) Shri M.K. Singh,
Senior Technician (2), (4) Shri Gautam Gorai, Technician Gr. Il (1) and (5) Shri Mantu Rajwar, T.S.

ELECTRICAL MAINTENANCE ACTIVITIES

The Research group has provided its expertise in Electrical Engineering for New electrical works and modification/repair maintenance
works at CSIR-CIMFR. The 340 kW solar PV rooftop plant was operated under supervision and has generated 162.5 GWh of energy
during the reporting period. This solar energy was utilized for electrical operations of CIMFR and some excess energy was injected
into the state electricity grid through net metering. Experience in Solar PV system of this research group was utilized in feasibility and
designing of Solar PV plant on Dump-C of Pakri Barwadih Coal Mining Project.

Wire Rope Tester Instrument fixed on the track ropes over Wire Rope Tester Instrument fixed for scanning of cage winder
cabins of Ropeway across Brahmaputra River, Guwahati ropes at Mahagiri Mines (Chromite), Indian Metal and Ferro Alloys,
Jajpur, Odisha
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Scanning of haulage rope in progress in Man Riding Chair lift Flaws observed during Non-destructive evaluation through
system in Underground mine at Nandira Colliery, Mahanadi scanning and physical observation on Steel Wire Rope &
Coalfields Limited, Talcher, Odisha Dharamshala to Mcloedgnaj Aerial Passenger Ropeway at

Dharamshala, H.P.
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Scanning of Haulage rope in progress for Non-destructive evaluation at Scanning of haulage rope in progress at LTP and UTP
Dharamshala Ropeway, H.P. of Bi-cable Passenger Ropeway “ Aerial Ropeway” at
Nainital, Uttarkhand

WATER RESOURCE MANAGEMENT GROUP

A.
1.

Projects
Grant-In-Aid Projects

Standalone forward osmosis for energy efficient and sustainable industrial wastewater treatment
Project Leader: Dr. Pallabi Das

This project is funded by DST as a Grant-in-aid /S&T project. The central aim of the project is to develop a broad-spectrum forward
osmosis system which merges upstream and downstream processes. Detailed performance modeling and process design for the
development of a standalone FO assembly was carried out. Following these experimental trials were conducted in the laboratory
to optimize process parameters and ascertain technical feasibility. Reverse salt diffusion, concentrative and dilutive modes of
centration polarization were characterized. Different feed flow patterns and tested vis-a-vis feed spacer design optimizations.
A design copyright was filed. The design and process development towards multiple use of draw solutes in a single step has
been explored. Thereafter process development for fabrication of an integrated setup was completed. It has demonstrated broad
spectrum removal of several contaminants like nitrate, sulfate, fluoride, iron, aluminum, calcium, magnesium and sodium. The
design feature integrating the concepts of process intensification enhances the residence times and minimizes pressure drop and
concentration polarization.

Technology development for treatment of acid mine water for its reuse and safe disposal
Project Leader: Dr. G.C. Mondal and Dr. Pallabi Das

This project is supported by Meghalaya State Pollution Control Board aims to mitigate the problem of acidic mine water. For this
purpose, a 250 litre/ hour pilot plant will be setup in the outskirts of Shillong, Capital city of Meghalaya. Field studies and site
selection has been concluded. Laboratory remediation experimentation and design optimizations have also been concluded. The
design for fabrication of the plant has been created. The project was delayed due to non-availability of site for the installation of
the pilot plant from the Meghalaya State Pollution Control Board.

Study of toxic metals and fluoride in the atmospheric dust and rain of the Mica Belt of Jharkhand and the associated health risks
Project Leader: Dr. Mukesh K Mahato and Dr. Abhay Kumar Singh

The work is carried out under Senior Research Associate scheme granted to Dr. Mukesh Kumar Mahato by CSIR-New Delhi. The
major objectives of the study are to (i) characterize the chemical composition of precipitation events with special reference to
fluoride and toxic metals, (ii) sources apportionment of metals and ions (iii) assessing the wet deposition rate of the chemical
constituents and (iv) mineralogical investigation of the dust sample in the mica belt of Jharkhand. A total of 75 rainwater samples
of monsoon season were collected and analyzed for major anions, cations and general parameters pH, conductivity, major anions
(F-, Cl-, NO*, SO4?) and cations (Ca?*, Mg?*, Na*, K*, NH*"). Atmospheric dust and road dust samples were also collected at eight
and 21 sites during summer and winter seasons for elemental analysis, mineralogical test and textural investigation.

Fluoride and toxic metal contamination in great mica belt of Jharkhand: Geochemistry and health implications
Project Leader: Dr. Soma Giri and Dr. Abhay Kumar Singh

This project is granted to Dr Soma Giri by DST, New Delhi under the Women Scientist Scheme (WOS-A). A through appraisal
of fluoride and toxic metals in water, soil and dietary components of the mica mining areas of Jharkhand is being carried out
herein to understand the comprehensive dynamics of the region with reference to geochemistry, source apportionment, water, soil
and foodstuff quality and eventually extent of health risk of the exposed population. Two manuscript has been published in an
international journal and one manuscripts are under preparation. The human health risk assessment through the consumption
of food and water in mica mining areas would facilitate long term impact assessment for devising future management strategies.




B. Sponsored Research Projects
1.

Environmental studies and advice on pilot project on OB and fly-ash mix for external OB dumping at Dulanga Coal Mining Project
of NTPC Limited

Project Leader: Dr. Abhay Kumar Singh/Dr. KKK Singh

NTPC, Dulanga has assigned a new project on Environmental studies and advice on pilot projects on OB and fly ash mix for
external OB dumping on Dulanga coal mining project, Sundergarh. The major objective of the project are environmental studies on
air and water quality and leaching of fly ash during initial, dumping and after dump construction stages and its effect on quality of
nearby water resources. Health survey of the local population in and around proposed dump site will also be carried out to assess
the health status of the people residing in the nearby areas.

Evaluation of environmental parameters for disposal of pond ash in abandoned stone quarry at Nawadih Near Jenamore, Bakoro,
Jharkhand

Project Leader: Dr. Bably Prasad/Dr. KKK Singh

Sampling and analysis of ambient air quality test of PM10, PM2.5, NOx and SO2 on quarterly basis for one year. The major
objectives of study are sampling and analysis of groundwater in the periphery of the ash dumping area (25 water quality parameters)
on quarterly basis for one year, leaching studies of pond ash and hydro-geological studies (before and during ash dumping),
bioaccumulation and bio-magnification test on surrounding flora.

Investigation and evaluation of soil infiltration and assessment of groundwater quality in Fatehpur district of Uttar Pradesh and
advice on water resource management

Project Leader: Dr. Abhay Kumar Singh/Dr. KKK Singh

Water quality assessment of surface and sub-surface water resources of the Fatehpur district were carried out under the WAPCOS
sponsored project on “groundwater quality assessment and soil infiltration test in Fatehpur district of Uttar Pradesh”. Groundwater
samples were collected from both shallow and deep aquifers of the Fatehpur district during pre-and post-monsoon seasons and
analysed for major cation (Ca?*, Mg?*, Na*, K*), anions F-, Cl, HCO%, NO%, S04%), heavy metals (Fe, Mn, Cu, Pb, Zn, Ni, Cr, Se,
and As) and other general parameters (EC, pH, TDS, alkalinity, total hardness). The major objective of the study was to evaluate
the physicochemical characteristics of the surface and groundwater resources of the Fatehpur district and assess the geochemical
processes controlling the water composition of the area and suitability of water for drinking and irrigation uses. Fatehpur is a part
of Ganga-Yamuna doab in Central Ganga plain and known for its agricultural productivity. Soil infiltration test was also conducted
at 20 locations for assessing soil infiltration rate at different locations in Fatehpur district.

Study on soil erosion/soil flow from the overburden areas with the help of GIS at Pakri-Barwadih coal mining project, NTPC
Project Leader: Dr. Abhay Kumar Singh/Dr. KKK Singh

Opencast mine releases huge amount of mining wastes material as a form of overburden dump materials that are prone to soil
erosion and create problems of sedimentation and water quality and affecting agriculture activity also. Rain causes severe erosion
of fine size particles from the barren mine overburden dumps. Such erosion processes may bring instability to the dumps resulting
dump failure. Hence, assessment and quantification of soil loss is the pre-requisite for planning of any management plant and
implementing protective measures to minimize soil erosion loss of any area. The present study attempted to quantify the soil
erosion/soil flow from Pakri Barwadih mining areas by applying combined approach of GIS and RUSLE model. The study is
assigned to CSIR-CIMFR by M/s Thriveni Sainik Mining Private Limited, a Mine Developer cum Operator (MDO) of Pakri - Barwadih
Coal Mining Project of NTPC Ltd.

Project title: Environmental studies related to air quality and water samples at different points of Jitpur Colliery of SAIL Collieries
Division.
Project Leader: Dr. G. C. Mondal/Dr. Abhay Kumar Singh

This project is funded by Steel Authority of India Limited (SAIL) to know the current environmental status of air and water quality
of different sites of Jitpur Colliery. Sampling and analysis of PM2.5, PM10, SO2 and NOx have been carried out on seasonal basis
for the monitoring year. Total three sampling stations have been selected for air quality monitoring on the basis of wind direction
and other meteorological parameters. To assess the impact of mining on water quality, four water samples have been collected
from different locations. This comprises of two supply water of MADA, one mine effluent and one surface water sample. Based
on analytical evaluation of data preventive measures were suggested like Spraying of water on the roads for controlling the dust
to its minimum level, regular maintenance of the vehicles. It is also suggested that mine water must be collected in settling tank
before its discharge and reuse.

Project title: EIA study and Preparation of EMP of Jitpur colliery for grant of Environmental Clearance from MoEF&CC.
Project Leader: Dr. G. C. Mondal/Dr. KKK Singh

This project is funded by Steel Authority of India Limited (SAIL) for EIA/EMP study of Jitpur underground mine for obtaining
environmental clearance. The scope of the study includes detailed characterization of exiting status of environment in the study
area with respect to various environmental components, viz. air, noise, water, land, biological and socio-economic components and
other parameters of human interest. One season base line environmental data has been generated as per the TOR condition and
EIA/EMP report was prepared based on the environmental data. Report was submitted to SAIL for onward submission of JSPCB,
Jharkhand and conducted Public Hearing. This study is mandatory requirement for environmental clearance of the mine at State
Level Environment Impact Assessment Authority (SEIAA), Jharkhand.




7.

10.

Project title: Monitoring of air quality, noise and analysis of water samples at different points of Tasra OCP, SAIL-Collieries
Division.

Project Leader: Dr. G. C. Mondal/ Dr. Abhay Kumar Singh

This project is funded by Steel Authority of India Limited (SAIL) to know the current environmental status of air, water and noise

of different sites of Tasra OCP. Sampling and analysis of PM2.5, PM10, SO2 and NOx have been carried out on seasonal basis for
the monitoring year. Total four sampling stations have been selected for air quality monitoring on the basis of wind direction and
other meteorological parameters. To assess the impact of mining on water quality, seven water samples have been collected from
different locations. This comprises of three drinking water, two mine effluent and two surface water samples. Total six monitoring
station have been selected for noise monitoring comprising core and buffer zone areas. Based on analytical evaluation of data
preventive measures were suggested like Spraying of water on the roads for controlling the dust to its minimum level, regular
maintenance of the vehicles. It is also suggested that mine water must be collected in settling tank before its discharge and reuse.

Project title: Measurement of various parameters of radio-activity elements of pond ash of DSTPS and hydrogeological study of
mine void area for disposal of pond ash, Andal.

Project Leader: Dr. G. C. Mondal/Dr. Abhay Kumar Singh

This project is funded by Damodar Valley Corporation (DVC) for measurement of radioactivity in the coal ash of Durgapur Steel
Thermal Power Station (DSTPS) and hydrological study of the proposed disposal site of the coal ash in the abandoned coal mine
pit near to Harishpur Village of Anadal Block in Bardhaman district. In this study geochemical study of pond ash samples collected
from Durgapur Steel Thermal Power Station (DSTPS) has been carried out to assess possible contamination and health risk due
to the disposal of fly ash in abandoned mine pit. The analysis result shows that activity of radionuclides 238U, 226Ra, 210Pb,
232Th, 40K and 137Cs are lower than the world average except for 232Th and 40K. Possible radiation health hazards to the
exposed community were evaluated based on the measured activity concentrations of 226Ra, 232Th, and 40K. For the estimation
of hydrological parameters, groundwater levels and water level fluctuations has been monitored in the 43 pre-selected wells in
and around the ash disposal site during pre and post-monsoon seasons. Water level contour map plotted for pre-monsoon and
post-monsoon shows that in general groundwater flow direction is in the south east direction i.e. towards the Damodar River. The
groundwater flow direction broadly follows the topography of the area. Rainfall is the principal recharge source to groundwater. The
possible remedial measures and management plan for water resource management has been suggested based on the studied data.

Project title: Environmental study and preparation of Environmental statement for Dumri Coal Mine, Hazaribag, Jharkhand.
Dr. G. C. Mondal/Dr. KKK Singh

The environmental study of upcoming Dumri Coal Mine, a captive mine of M/s Hindalco Industries Ltd., situated at Hazaribag
district of Jharkhand was carried out to know the current environmental status of the mining area. The detailed study with respect
to air, water, noise and soil has been carried out in the year 2020-21. To know the air quality of the green field area, different air
quality-monitoring stations have been fixed in the core and buffer zones. Sampling and analysis of PM2.5, PM10, SO2 and NOx
have been carried out on seasonal basis for the monitoring year. Total four sampling stations have been selected for air quality
monitoring on the basis of wind direction and other meteorological parameters. Based on analytical evaluation of data preventive
measures were suggested like use of sprinkling system on haul and transport road, regular maintenance of the heavy earth moving
machines and wetting of active OB dumps to avoid wind erosion during the mining operation. Reclamation and revegetation of
overburden dumps should be done to control soil erosion, denudation of agricultural land and nearby riverine system, wetlands
and to improves the aesthetics of the area.

Study on Feasibility of Ash Utilization in Dhirauli Coal Mine
Project Leader: Dr. Pallabi Das/Dr. Abhay Kumar Singh

Sub-Component: Method of monitoring surface and ground water quality funded by Adani Power Maharashtra Ltd. The project
objectives include collection of groundwater, surface water and mine water samples from the periphery of the proposed ash
disposal site. Comprehensive sampling was done. Subsequently physico-chemical parameters such as EC, pH, TDS, chloride,
sulfate, nitrate, potassium, sodium, calcium, magnesium was analyzed to understand the quality of the surface and groundwater
resources in the periphery of the ash dumping area. This will help understand the impact evaluation of fly ash disposal on water
quality of the area. The study will be helpful for obtaining approval from statutory authority for disposal of ash in to abandoned
mine voids and minimization of possible environmental impacts on natural resources.

List of CNP Projects

EII
Environmental studies and advice on pilot project on OB and fly-ash mix | NTPC, Dulanga, Odisha Dr. Abhay Kumar Singh/ Dr.
for external OB dumping at Dulanga Coal Mining Project of NTPC Limited KKK Singh

2. Investigation and evaluation of soil infiltration and assessment of | WAPCOS Ltd. New Delhi Dr. Abhay Kumar Singh/Dr.
groundwater quality in Fatehpur district of Uttar Pradesh and advice on KKK Singh

water resource management

3. Measurement of various parameters of radio-activity elements of pond ash | DVC-Durgapur Steel Thermal | Dr. G.C. Mondal/ Dr. Abhay
of DSTPS and hydrogeological study of mine void area for disposal of pond | Power Station, Andal Kumar Singh
ash, Andal

4. | Study on soil erosion/soil flow from the overburden areas with the help of | NTPC, Hazaribag Dr. Abhay Kumar Singh/ Dr.
GIS KKK Singh

B



List of SSP Projects
m Project Title Project Leader/Coordinator

Environmental studies related to air quality and water samples at
different points of Jitpur Colliery of SAIL Collieries Division

Steel Authority of India
(SAIL-Chasnala)

Dr. G.C. Mondal/ Dr. KKK Singh

EIA study and Preparation of EMP of Jitpur colliery for grant of
Environmental Clearance from MoEF&CC.

Steel Authority of India

Dr. G.C. Mondal/ Dr. KKK Singh

Monitoring of air quality, noise and analysis of water samples at
different points of Tasra OCP, SAIL-Collieries Division.

Steel Authority of India

Dr. G.C. Mondal/ Dr.
Kumar Singh

Abhay

Environmental study, monitoring of land use pattern and preparation
of environmental statement for Dumri Coal Mine, Hazaribag

Hindalco Industries Ltd., Daltonganj

Dr. G.C. Mondal/ Dr. KKK Singh

Measurement of radioactivity in pond ash and hydro-geological | DVC-Durgapur Steel Thermal Power | Dr. G.C. Mondal/Dr. Abhay
study of mine void area nearby Raniganj/Asansol area. Station, Andal Kumar Singh
Study on soil erosion/soil flow from the overburden areas with the | NTPC, Hazaribag Dr. Abhay Kumar Singh/Dr.

help of GIS

KKK Singh

EIA study and Preparation of EMP of Jitpur colliery for grant of
Environmental Clearance from MoEF&CC.

Steel Authority of India

Dr. G.C. Mondal/ Dr. KKK Singh

Environmental study for disposal of pond ash in abandoned mine/
quarry of Kargali, open cast project, B&K area pertaining to DVC,
BTPS

DVC-Bokaro Thermal Power Station
(BTPS)

Dr. Abhay Kumar Singh/Dr.
Babaly Prasad

Feasibility study of ash utilization in Dhirauli coal mine for 2x600
MW Mahan Thermal Power Plant

Adani Group- Energy Vertical

Dr. Pallabi Das/ Dr. Abhay
Kumar Singh

NON-CONVENTIONAL GASES RESEARCH GROUP

The group is involved in R&D work on safety in underground mines from methane emission, evaluation of coalbed methane/shale gas
resource potential, CO2 sequestration in geological formation, estimation of methane emission from coal mining and handling activities
and oil and natural gas systems and underground coal gasification. The R&D conducted at non-conventional gases department has
helped to understand the compositional heterogeneity and significant variations in porous structures of 9th The Asian Mining Congress
and Exhibition. At Kolkata

coal/shale reservoirs in different length scales. The R&D conducted here has demonstrated that the porous coal/shale reservoirs exhibit
dual/triple porosity systems consisting of kerogen systems, matrix systems, and natural fracture systems. Also the research has been
accomplished to explain the science and impact of different pore orientation present in the shale/coal matric which can be helpful
to produce adsorbed gas flow through a network of pores having diameters varying from nanometers to micrometers. Additionally, the
department has worked to explain the science of the gas flow mechanism in coal and shale reservoirs that combines but is not limited
to viscous flow, Knudsen diffusion and slip flow, etc. Also through different R&D funding by various Govt, public and private entities
it has been found that in the case of coal/shale reservoirs, gas permeability depends on the values of absolute pressure in distinct
pores, unlike the conventional reservoirs where the gas permeability is the function of the pressure gradient. Overall, the result of the
different R&D conducted at the department has indicated a significant prospect of CBM and shale gas in the Damodar Basin of India.

Most of the projects wherein the department has been engaged are related to energy (such as CBM/Shale gas), safety, and the
environment. The department has been assisting in the development of coal-based non-conventional clean energy resources such as
CBM and Shale gas. These works have a significant contribution towards improving domestic natural gas production and reduce GHG
emissions by exploring the low carbon energy resource as compared with conventional coal-based energy. The scientific investigation
for methane emission survey for determination of the degree of gassiness of coal seam helps the coal production companies to get
permission for the use for permitted explosives in the underground mines. It is also helpful in the opening of a new seam of coal patch
for production. Also, the availability of gas content and methane emission profile helps the coal operators to take proper measures
to maintain safety in underground coal mines. The estimation of the national fugitive CO2 emission factor for the coal mining and
handling activities would help India to prepare and complete the GHG inventory for the coal mining sector as per the guidelines of IPCC
and the framework of UNFCCC. All the above works have helped for a significant contribution to the economy and society.

S &T services & facilities
» Improved fugitive methane emission factors for coal mining and handling activities in India including abandoned mines.

» Field and laboratory investigations are completed and methane emission factors for different degree of gassiness of coal seams
were developed and used for quantification of fugitive methane emission from coal mining and handling activities.

» Fugitive methane emission estimates were prepared for coal mining and handling activities and oil and natural gas system till
2019.

» The estimates were reported in biennial update report, BUR-3 and third national communication, TNC of India to UNFCCC.
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Estimation of Fugitive Carbon Dioxide Emissions from Indian Coal Mining Activities.

» Emission factors were developed for fugitive CO2 emission from underground coal mines in India.




» Fugitive CO2 emission estimates were prepared for coal mining and handling activities from 2010-11 to 2020-21.

Industry sponsored projects

i.  Scientific investigation on gas emission, degree of gassiness and in-situ gas measurements and advice on associated gas hazards
at Gondkhari coal mine, Nagpur, Maharashtra funded by Adani. (SSP/624/2021-22) ongoing

ii. Scientific investigation on in-situ gas content measurement and degree of gassiness at Gondbahera Ujheni East, Coal mine,
Madhya Pradesh funded by Adani (SSP/707/2022-23) ongoing

iii. Investigation on maximum desorbable gas and in situ gas content of the coal cores retrieved from CBM well drilled in Kuju area
by ONGC. Project No. SSP/717/2022-23 Sponsored by ONGC

iv. Investigation on mineral phases associated with coal seams of Raniganj CBM block for designing of acid stimulation for coalbed
methane production. Project No. SSP/683/2022-23 Sponsored by GEECL

v. Investigation on petrographic and geomechanical characteristics of coal seams from Raniganj (East) CBM Block. Project No.
SSP/664/2022-23, Sponsored by Petropath Fluids (India) Ltd.

vi. Scientific investigation on methane emission and determination of in situ gas content for categorization of degree of gassiness of
R-VI seam of Nakrakonda-Kumardihi ‘B’ Colliery, Bankola Area, Eastern Coalfields Limited and advice on associated gas hazards.
Project No. SSP/639/2022-23, Sponsored by ECL

vii. Investigation on in situ gas content, Sorption characteristics, petrographic and chemical makeup, and gas quality of the coal cores
retrieved from CBM production wells drilled in Bokaro Patch #A and Patch#B of ONGC. Project No. SSP/557/2020-21, Sponsored
by ONGC

viii. Preparation of fugitive methane emission inventories of 2005 and 2019 for coal mining and handling activities and, oil and
natural gas systems in India. Project No. SSP/610/2021-22 Sponsored by MoEFCC/UNDP.

ix. Investigation on methane emission for classification of degree of gassiness of coal seam | Top of Gare Palma IV/8 coal mine at
Raigarh and advice on associated hazards (SSP/672/2022-23).

X. Investigation on methane emission for classification of degree of gassiness of Coal Seam-I of Muraidih Colliery, BCCL and advice
on associated hazards (SSP/676/2022-23).

xi. Specialized geo-chemical properties of coal and lignite samples from different Tertiary and Gondwana Basin of India for coalbed
methane exploration (SSP/706/2022-23).

MINE FIRE, VENTILATION, MINERS’ HEALTH SECTION

One R&D project on Coal Dust Explosibility study sponsored by CIL R&D Board, Kolkata is being implemented in the department.
Various industry sponsored projects related with the problems of oppressive climatic condition at workplaces in underground mines,
safe sealing and advice for control of fire in coal mines, dust and noise monitoring of four mines of NMDC, viz. BIOM, Kirandul
Complex, Bacheli complex, DIOM, Donimalai Complex, DMP, Panna; Jitpur and Chasnalla Colliery, SAIL are also undertaken by the
department. One In-house project is undertaken to determine the effect of ventilation system on dispersion and dilution behavior of
diesel particulate matter. It has also undertaken various assignments, viz. mine air sample analysis, air borne respirable dust study &
free silica determination, performance evaluation of self-rescuers and breathing apparatus, calibration of gas analysers used in mines,
and testing & certification of PPEs aiming to create a healthier workplace environment and ensure occupational safety for the miners
through research activities and providing consultancy services to industry to achieve the same. Calibration of Mechanical Anemometer,
Digital Anemometer and have also been carried out as a routine job. Details of the work undertaken during the year 2022-23 are as
follows:

(A) R& D project

1. The project entitled “Development of Guideline for Prevention & Mitigation of Explosion Hazard by Risk Assessment and
Determination of Explosibility of Indian Coal incorporating Risk based Mine Emergency Evacuation and Re-entry Protocol” has
been undertaken with an aim to create a national facility for testing of explosibility of coal dust and framing of guidelines for
prevention and mitigation of explosion hazard in Indian coal mines. Under this project state-of-the-art facility for fire and explosion
study has been developed. The facility includes 20l explosion chamber and Minimum Ignition energy apparatus, Particle Size
Distribution Analyser, Thermogravimetric Analyser & Differential Scanning Calorimeter (TGA-DSC), Critical Oxidation Setup, Bomb
calorimeter and CFD software. Coal characteristics of 39 coal seams collected from fiery and degree |l gassy mines covering as
many as six subsidiaries of CIL have been determined by various experimental methods, viz. Proximate and Ultimate analyses,
Gross Calorific Values, Differential Scanning Calorimetric study. Further, first phase of installation of 20 litre explosion chamber
and MIE apparatus has been completed. Analysis of coal samples through Particle Size Distribution Analyser and TGA-DSC
have been completed. Classification of coal seams according to their proneness to spontaneous heating was done based on
Thermogravimetric analysis/differential scanning calorimeter (TGA/DSC) technique. Tgign obtained from thermogravimetry (TG)
experiment results considered as the best index to categorise/classify the coal as per their susceptibility towards spontaneous
combustion. Laboratory study for optimization of suitable inert material for mitigation of explosion has been conducted. CFD
simulation for dispersion and combustion of coal dust in 20 litre spherical chamber has been carried out. The project is in the
completion stage. Report writing is in progress.




Fig. 5 Particle Size Distribution Analyser




(B) Industry Sponsored Project
1.

To create a healthier workplace environment and to ensure occupational safety for the miners an industry sponsored project
was undertaken from BIOM Kirandul Complex, NMDC; Bacheli complex, NMDC, DIOM, Donimalai Complex, NMDC, DMP,
Panna, NMDC, Jitpur Colliery, SAIL, Chasnalla Colliery, SAIL. The objective covers static and personal sampling of mine dusts,
determination of dust concentrations, the analysis of percentage of silica in mine dusts, personal noise monitoring, area noise
monitoring on quarterly basis. The study can help in adopting suitable control technologies and developing specific techniques in
order to reduce dust concentration, silica content. Direct-on-Filter method using Fourier Transform Infra-red (FTIR) Spectroscopy
determined free silica content in respirable dust. The project is in progress. Further, workplace environment study for Rampura
Agucha Mine, HZL was carried out wherein apart from dust concentration & silica content, DPM (Diesel Particulate Matter) and
gases emitted from diesel vehicles were also monitored.

The problem of oppressive workplace environment in two mines, viz. 10 pits Digwadih Colliery of M/s Tata Steel Ltd and Churcha
mines (RO) of Baikunthpur Area, SECL are ongoing ventilation investigation projects. The responsible parameters for deterioration
in climatic condition were identified and rectified/modified the ventilation network of the mine by computer simulation studies. It
has been recommended to install a new fan in case of Churcha RO mine keeping in view their expansion of work front. Final draft
report has been sent to the Churcha mine management. Based on ventilation investigation and after detail discussion with the
mine management interim report has been submitted to 10 pits Digwadih Colliery. The project is in progress.

Scientific study has been undertaken for safety audit on danger due to fire in 10 nos. of identified opencast patches in Kusunda,
Bastacolla, CV Area, Block -1I, Katras, Sijua and E.J. Area of BCCL. A questionnaire has been designed to determine the fire safety
risk index (FSRI) of opencast mines judiciously by identifying thirty relevant parameters. Field visit to these mine and interaction
with mine officials helped to prepare scientific report with a set of recommendations for each patch.

Reopening and recovery of W-9 and W-10 panel of Churi Underground colliery was dealt with success. Before reopening activity
gas analysis data, pressure behavior study, gas explosibility study using CSIR-CIMFR developed ‘GAS-EXPLO’ of the sealed off
panels also studied rigorously. Safe sealing, assessment of status of fire by interpreting gas and pressure data and periodical
monitoring and advice for control of fire in RVI seam till re-opening of NJ pit of Bahula Colliery, Kenda area, ECL was successfully
carried out.

Underground blasting is associated with elevated temperature and/or reactive ground. As per ASEG standards the “Reactive
ground” is the ground that undergoes a spontaneous exothermic reaction after it comes into contact with nitrates. The reaction
of concern involves the chemical oxidation of sulphides (usually of iron or copper) by nitrates and the liberation of potentially
large amounts of heat. The process is unpredictable and can be so violent that it results in premature or unplanned initiation of
explosives. To minimize the inherent risks of blasting under different site specific conditions, a scientific study of reactivity test
of ground has been carried out for Rajpura-Dariba mine of Hindustan Zinc Limited (HZL), Vedanta. Reactivity of the ground has
been assessed through laboratory study to determine whether the ground is reactive to explosives or not. The project is in progress.

In-house Project

One In-house project was undertaken to determine the effect of ventilation system on dispersion and dilution behavior of diesel
particulate matter. The auxiliary ventilation systems with ventilation duct were connected in CIMFR Mine fire model gallery for the
above study. Few experiments were carried out using CIMFR mini truck. CFD modeling work has been carried out. The report of the
project will be submitted soon.

(C) Testing

A glimpse of the major testing services offered to industry are mentioned below:

Performance Evaluation of Various Safety & Rescue Equipment Used in Mines:

Self-Contained Self Rescuer (SCSR) and Breathing Apparatus are the major life support equipment during disaster in coal mines.
To ensure their performance during emergency, their periodical evaluation as per Indian Standard is required. A total of 124 SCSR
samples and 1 number of Breathing Apparatus of different make and model from various manufacturing industries and coal mines
have been evaluated using artificial breathing simulator machine and other associated setups in laboratory condition as per IS
15803:2008, DGMS (Tech.) Circular No. O8A of 2008 and IS 10245:1994 respectively.

Testing of Miner’s Safety Equipments

Mining operations around the world pose a great risk to worker’s health and safety. Thus it becomes inevitable that the PPEs
which are going to be donned by the workers are quality tested and meet all the standards. The department has a wide range of
state-of -the-art facilities to test the quality of the PPEs which include: Safety Helmets, Safety Boots, Safety Flame Lamp, LED
Caplamp, brattice cloth, semi-rigid and flexible ventilation ducting and calibration of other major underground instruments, viz.
methanometer, toximeter, multigas detector, anemometer, magnehelic pressure gauge etc. For the year 2022-23, a total of 26
anemometers, 189 methanometers, 52 toximeters, 34 multigas detector from different user industry were calibrated. For the
testing of safety equipment, two batches of flame safety lamp, two batches of safety helmets were tested for impact test and two
batches of LED Cap lamp was tested at our laboratory.

Respirable Dust Analysis

Occupational exposures to silica are associated with the development of silicosis, lung cancer, pulmonary tuberculosis, and
respiratory diseases. Mining is one of the sectors more impacted by the exposure to silica. Hence, determination of per cent of
silica in mine dusts is statutory requirement. It also helps in adopting suitable control technologies. Accordingly state of the art




lab facilities have been developed to analyse of air borne respirable dust samples collected on filter paper for free silica analysis,
respirable dust concentration and maximum exposure limit using Direct-on-filter method of FTIR Spectroscopy conforming to
DGMS (Tech)(S&T) Circular No.1, 2010. For the year 2022-23 dust samples of Jitpur Colliery, SAIL, Chasnalla Colliery, SAIL,
Jindal Power and Coal India Ltd. were analysed for silica determination.

e Mine air sample Analysis

Mine air sample analysis and their interpretation with respect to fire ratios, viz. Graham’s ratio, Oxides of carbon ratio, Young's ratio
plays a pivotal role in understanding the status of fire in sealed off area of a mine. Mine air sample were analysed with respect
to carbon monoxide per cent, carbon dioxide per cent, methane percent, hydrogen per cent and oxygen per cent. A total of 945
samples were analyzed in the year 2022-23. These samples were regularly received from , Jitpur Colliery, SAIL, Chasnalla Colliery,
SAIL and Bhurkunda Colliery, CCL for their analysis.

During this period, our services reached out to different organizations and companies, viz. Eastern Coalfields Ltd. (ECL), Central
Coalfields Ltd. (CCL), Western Coalfields Ltd., NMDC, Hyderabad, Tata Steel Ltd., ISP, SAIL, Intech Safety Pvt. Ltd. (Kolkata), Suparna
Chemicals Ltd. (Mumbai), Industrial Precision Products (Kolkata), Industrial Appliances and Products (Kolkata), K.D. Chopra & Co.
(Kolkata), M/s Nanda Millar Co., Kolkata Jindal Power etc.

ROCKMASS CHARACTERISATION AND INNOVATIVE MINING
METHODS SECTION

Rockmass Characterisation and Innovative Mining Methods Section was engaged in various industries sponsored and consultancy
assignments related to design of geotechnical structures for safe, efficient and mechanised extraction of coal pillars using continuous
miner and monitoring of roof of galleries during development using Continuous Miner during along with its performance monitoring
during April 2022 to March 2023. Rock mass characterization and determination of RMR (Rock Mass Rating) for support design were
also undertaken by this Section. These R&D works were received from companies like M/s Trident & Auro Mining LLP, M/s SMS Limited
Kondapuram, Steel Authority of India Limited (SAIL), Adani Enterprises Ltd., Chhattisgarh State Power Generation Company Limited
(CSPGCL) etc.

M/s SMS Limited is requested CSIR-CIMFR for providing the safe scientific approach for development of galleries using Continuous
Miner in Thick Seam Bottom (TSB) along with its performance monitoring, which is virgin at Kondapuram Kondapuram Underground
Project, Manuguru Area of Singareni Collieries Company Limited. This issue was tackled by designing of safe length of cut-out
distance, support system and installation of additional instruments in order to eliminate any chances of occurrence of premature
roof fall during the development of gallery by continuous miner. Initially, the development operation in TSB was carried out through
punch entries which was driven from the high wall of abandoned OC-I1I till the main Inclines which are being driven from surface to
the seam is ready for use. This development was done by semi-mechanised method using drilling blasting for extraction and LHD for
transportation of coal. During development of the seam, number of small/sister faults along with slips/joints were observed in the roof
of the galleries. However, these faults, joints/ slips were almost closed and thus, no instability issues were arisen. Tell-tales installed
in the development galleries also recorded zero roof deflection in development galleries. Now, the development in the seam were done
through main inclines and similar type of geological discontinuities were observed. However, the frequency of faults/ joints/ slips in the
galleries were decreasing with depth of cover. Tell-tales were installed to monitor the roof deflection in these development galleries, but
no roof movements were observed till date.

The Panel No. 2 of Tawa-Il mine located in Pathakhera Area of Western Coalfields Limited was investigated to assess the performance
of proposed design of different geotechnical structures like pillar, fender, rib/snook, breaker-line support, cut-out distance and roof
span for occurrence of first and subsequent falls in the goaf involved during mechanised depillaring using Continuous Miner. Initially,
the problem of roof caving was experienced due to insufficient width of extraction (3 pillars in a row). Scientist of CSIR-CIMFR
discussed the issues with the mine management and officials of DGMS and convinced them that the roof fall will occur during or after
completion of extraction of fourth row of pillar (which was the second row containing 4 pillars in a row i.e., full width of the panel).
Finally, the fall occurred in the panel which packed the void completely up to a height of 2-2.5 m and induced caving by roof blasting
helped a lot in goaf management. During the field study, it was observed that the position of RBBLS needs to be shifted from previous
1.0 m to 1.5 m outbye in order to maintain their efficacy to avoid goaf encroachment during the roof fall in the goaf due to cutting
of corners of the pillars for easy manoeuvrability of the CM and shuttle cars. Maximum roof sagging was observed up to 6 mm in the
goaf before the roof fall by AWTTs. Maximum induced stress recorded in the panel is 0.4 MPa, which is not alarming for the working.
Further, instrumented roof bolts did not record any built-up of load before roof falls due to routine induced blasting.

R&D work related to Rock Mass Classification and design of appropriate and rational support system for Bicharpur underground coal
mine, Sehdol and Ambuja Cement Limited, Raigarh is in progress. In this connection, roof rock samples were collected and different
geotechnical studies including underground site investigation were conducted for determination of RMR to design an efficient support
system. The study was based on the borehole data and detailed test report of the rock samples provided by the mine management. A
suitable support system and long-term stability of the pillars along with an instrumentation plan were suggested ensuring proper safety
for safe extraction of coal.




FUEL SCIENCES

COALPREPARATION SECTION
CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD

INFRASTRUCTURE AVAILABLE

« 40 tph Coarse Coal Washing Pilot Plant

« Advanced Fine coal Treatment Pilot Plant

« Water Only Cyclone, Heavy Medium Cyclone, Drop
Breakage Test Rigs, Bottom Pulsated Aero-Hydro
Two Product JIG

« Dry Beneficiation : Rotary Breaker, Ore Sorter

» 100 mm dia Column Flotation

» Laboratory & Pilot Coal Washability On-line analyzer

-
-

Technologies/Services Offered

- Studies on the cleaning potentialities of coals through Washability investigations
« Pilot Plant studies with flexible flowsheets

- Development of flow sheets for Beneficiation of coking and non-coking coals

« Technical Audit and Performance studies of existing/new washeries
+ Quality Monitoring of Imported coals at port ends.

- Technology for mini coal flotation plants

+ Dry beneficiation studies of coal

« Sedimentation and Dewatering studies

Key Achievements

« Development of procedures/standards for conducting coarse and fine coal washability tests.

- Development of washability index, various correlation for understanding the cleaning
potentiality of coals.

+ Development of flow sheets for Beneficiation of Coking and Non-Coking coals

« Computer simulation studies for predicting the practical yield, considering the ep values of
different washers

» Design and Installation of coal slurry flotation plants, Jigs
+ Dry Beneficiation of non coking coals for power and sponge iron industries.

400 kg/hr Flotation Plant




RESOURCE QUALITY ASSESSMENT (RQA) RESEARCH GROUP
CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD

The Research group

The Resource Quality Assessment Research through its
laboratories at Dhanbad, Ranchi, Bilaspur and Nagpur,
analyze bore hole coal core samples from virgin coal blocks
and helps in updating the national coal inventory. As a
research laboratory of international repute, we are committed
towards securing our nation's energy needs, improve the §
quality of coal used in different power plants of India, reducing
disputes on coal quality and thereby resulting in efficient
power plant performance, better energy supply and
generating less pollutant.

Coal Pulverizer Coal Petrographic Microscope
We at RQA also stress upon fundamental and basic research
works pertaining to coal and other organic sedimentary rocks.
Of special interest for this research group is the nature of
organic matter in coals and shales, their behavior during

pyrolysis, evaluation of thermal maturity levels and the
changes in organic matter with increasing maturity levels.

TRy |

TGA for Proximate Analysis



COAL CARBONISATION ENVIRONMENT EMMISSIWONi &CRM
RESEARCH GROUP

Coal Carbonization Section

During the period 2022-23, Coal Carbonisation Section was engaged in different R&D projects, some in-house funded projects and
transfer of developed technology.

R&D activity of the research group is focused on impact of coal qualities on coke making, study on blending different coals and their
effect on coke property, carbonization of coal, bio-mass and other non-conventional carbonaceous raw materials, investigation for better
coke making technique, designing different type of soft coke and hard coke oven for commercial coke production as well as research
activity. R&D study for value addition of coal and coke fine by briquetting and pelletization is another important thrust area of this
research group. The research group has pilot plants for both low and high temperature carbonization study, stamp charging facility, pilot
plants for briquetting and centrifugal pelletization of coal and coke fines, facilities for thermal curing of briquette and pellet, various
testing facilities like, CRI/CSR, Micum index, Shatter index, rheological properties of coal and point crushing strength for testing coal
coke and briquettes prepared from coal and coke fines.

Recently Coal Carbonisation Section has developed and established a bench scale ‘Hot Stamping system of coal’, which makes coal
cake of hot coke preheated coal for charging in Non-recovery or By Product coke oven Plants. The developed method can accommodate
larger amount of inferior indigenous coals for the production of good quality metallurgical coke. Encouraging findings of bench
scale studies, would lead to have reduction of import in coking coal in coke making and come out handy to fulfil the objectives of
Atmanirbhar Abhiyan of Govt. of India and also in indigenously augmenting fuel resources needed for enhanced steel production as
projected in National Steel Policy 2017. For better understanding towards technology development extension of the bench scale study
to pilot scale has been undertaken.

Coal Carbonisation Section has signed an agreement with M/s Tuaman Engineering Ltd., Kolkata and EPC company for transfer the
technology of Heat Recovery Type Non-Recovery Coke Ovens with stamp charging facilities. The division has prepared detail design for
180, 000 TPA capacity coke oven plant with stamp charging facility transferred the technology to the EPC company for erection and
commissioning in KIOCL, Mangalore.

Also department was involved in experimental study for the production of needle coke from coal-tar/pet coke and preparation of graphite
electrode. This is a multi-Laboratory project, funded by CSIR-CIMFR. Different process flow diagram for delayed coking process was
studied and finalized process steps for delayed coking feedstock preparation. Investigated for sizing of equipment for different process
steps like, calcination of raw pet coke, extruding, and impregnation and graphitization is in progress.

Section was involved in scientific study on Quality Monitoring of Iron ore at dispatch points of Donimalai Complex Iron Ore Mines of
NMDC. Scientific imputs and field study of CSIR-CIMFR scientific team help the company in maintaining their product quality.

Improved Soft Coke Making Technology developed and patented by Coal Carbonisation Section has been transferred to about sixteen
MSME’s in the year 2022-23.

Beside the above activities staff members of this research group actively involved in the mega project “Quality Coal for Power
Generation”.

Environment Emission and CRM Section

During the period 2021-22, Environment, Emission and CR Section was engaged in different R&D projects sponsored by DST, CSIR,
EID Parry, Chennai and also some in-house funded projects in the area of environmental management and sustainable utilization of
industrial wastes.

In India, the entire K requirement is imported leading to high cost. Thus, alternate local sources of K are being explored to meet the
huge potassium demand of the country. A pilot plant (1 t/day) was installed at M/s EID Parry (India) Limited, Distillery, Sivaganga Dist.
Tamil Nadu. Many trials were conducted with the pilot plant for extraction of potash from spent wash ash. About 5 tons of potash salt
was prepared. Techno commercial details are worked out.

A mission mode project was implemented with the aimed to explore lithium content in Indian coals and biomass as alternate source
of Li. The maximum lithium content obtained from Indian coal was only 38 mg/kg. In coal ash, a maximum of 100 mg/kg lithium
was observed. Identified mica waste (1000 mg Li/kg) as a promising resource for co-extraction of potassium and lithium. Developed a
hydrothermal process which can extract Li from mica mining waste and lepidolite with an extraction efficiency of almost 90%. Studies
were also carried out to assess the effect of wetting-drying and freezing-thawing on the extraction of Li and K.

Coal washery rejects and fly ash are the waste materials derived from coal beneficiation and power plants, respectively. The estimated
amount of washery rejects from Coal India Ltd. is >20 million tonnes/year. Likewise, the current generation of fly ash is 232 million
tonnes/year. There is a real problem with the disposal of rejects and ash in an environmentally friendly manner. The other issue is the
demand and environmental problems associated with nitrogenous fertilizer in the agriculture sector. All these challenges could be
sustainably managed by preparation of nitride-based slow-release fertilizer by using coal washery rejects and fly ash as a raw material.
Process developed for conversion of coal washery rejects and coal ash into nitrides. After nitridation, the product was mixed with a
suitable catalyst to modulate the N release rate.

Executed a bilateral project with Czech Academy of Sciences. Soil and plant samples were collected jointly by the CSIR-CIMFR and
CAS team from post mining sites of Jharia, Singrauli, Neyveli and CCL area. The analysis of samples for microbial diversity and carbon




fractionation are being carried out at the Biology Centre of Czech Academy of Sciences. Organized Indo-Czech workshop on ‘Ecosystem
development on post mining land’ organized at CSIR-CIMFR, Digwadih Campus, Dhanbad on 08th Aug-2022. Two Scientists visited
Czech Academy of Sciences during 20.11.2022 to 28.11.2022.

CSIR-CIMFR is also involved in development of a Certified Reference Material for Coal with certified parameters like Ash, VM, GCV,
S, Hg. In this connection, NABL accreditation for testing of coal parameters as per the standard IS017025:2017 was successfully
completed. Previous CRM (BND 5101) was re-certified for sale and new CRM is under process.

A novel process has been designed for the synthesis of amine functionalized fluorescent silica nanoparticles (SiNPs) from fly ash using
a hydrothermal reactor. The synthesized nanomaterials are well characterized by TEM, XPS, XRD, FESEM, UV-visible, and fluorescence
spectroscopy. We further explored the as-prepared SiNPs as a nanofertilizer for the enhancement of the plant growth and quality. The
SiNPs are also used as an accelerator for the photosynthesis of plants and to detect cell imaging.

A novel method has been designed for the synthesis of fluorescent carbon nanomaterials (FCNMs) using bottom-up methodology in
the aqueous medium. A blue emitting fluorescent carbon nanoparticle (CNPs) has been prepared from Madhuca Longifolia flower.
The CNPs have been explored as a highly selective and sensitive detection of Cr6+ ions in aqueous media using a simple, green,
and cost-effective approach. A computational study of the experiments was also performed. The limit of detection for Cr6+ in an
aqueous medium was found to be 103 ppb, which is more sensitive in comparison with the previously reported study. Furthermore,
the validation of the proposed higher sensing feature and more selective nature of the CNPs towards Cr6+ was also explained using
the in-silico approach.

The department has taken up SERB funded project for investigation of mode of occurrence mercury in Indian coal. Coal samples
collected from various coalfields like MCL, CCL SECL etc. Investigated the mode of occurrence of Hg in MCL coal and found that they
are mostly associated with pyritic minerals.

A project on the ‘exploration of critical elements in fly ash and bottom ash generated from coal and biomass combustion’ funded by
SERB was executed. Coal ash and biomass ash samples collected from many power plants are analyzed for critical and rare earth
elements. Lignite fly ash has a significant amount of rare earth elements.

COAL AND MINERAL PROCESSING GROUP

1. Project Report

During April 2022 to March 2023, the Group has undertaken various projects on
washability, performance evaluation through yield improvement in washery, flotation,
sampling of indigenous and imported coals, etc.

The clients included SAIL, Kolkata, Adani Enterprises, Parsa, Urmila Devi Dilip
Kumar Chandan, Bharat Coking Coal Limited, Tata Steel, NTPL Tuticorin, Tamilnadu.

Project: “Scientific and Technical Evaluation of Flotation Reagents through operation
of Pilot Scale Flotation Plant” (TATA)

Flotation reagents was developed by M/s TATA Steel Limited and before it is
commercial used in the coal washeries, the efficacy of the reagents need to be tested in
a pilot plant. CSIR — CIMFR, had carried out extensive studies using the 400 kg/hr flotation plant and demonstrated and compared
both the standard and newly developed reagents for understanding the efficacy of the floatability of coal.

Figure: 400 kg/hr pilot scale flotation plant

Project: “Pilot scale beneficiation to predict the yield improvement and other associated parameters of West Bokaro coal at 6mm top
size, TATA Steel.”:

The main objective and scope is to understand the pilot scale yield improvement and other
associated parameters of West Bokaro coal at 6 mm top size. Detailed washability (both
float and sink and froth flotation) is conducted on the first part of 6 mm top size composite
sample. Float and sink test to be conducted at specific gravity range 1.30 to 1.80 at an
interval of 0.1 specific gravity. During desliming process representative samples of coarse
coal and fines coal are to be collected at regular intervals ((30 minute) and to be divided
into 3 parts separately. First cycle of coarse beneficiation (Deslimed coarse coal to clean
coal and Mid+Rej.)Second cycle of coarse beneficiation (Deslimed middling+rej). Fines coal
beneficiation through froth flotation.

Project: “Scientific and Technical service for quality evaluation of coal for its optimum
utilization in power generation at NTPL, Tuticorin end, Phase -2” The main objective is
to characterize the imported coals and Indigenous coal after collecting the representative
samples during unloading at the port ends and preparation of samples for characterization
as per the standard procedure and as desired by the sponsor. During the period 2020-21 the
quantity sampled for indigenous coal was 2627156 tonnes approximately. Figure: Vessel berthed at Tuticorin Port
for sampling of coal while the cargo is
unloaded from the hatches

Project: “Sampling and analysis of slurry/ Rejects lying at different coal washeries of Bharat
Coking Coal Limited: CSIR - CIMFR was involved during the sample collection at different
washeries like Bhojudih, Sudamdih, Patherdih, Madhuban etc from the heap/ponds. The sample preparation was done at the respective
sites for the general analysis and the prepared samples were sent by the party to CIMFR for its complete characterization. During the
period 2020-21 sampling was done at three sites of different washeries and the analytical report was submitted.




Figure: BCCL Coal Washeries: Coal Fines in the form of slurry and rejects

Project: “Beneficiation studies on Graphite from Lesliganj Graphite Mine Block, Dist. Palamau, Jharkhand.” The main objective is to
carry out detailed Characterization of raw graphite, Laboratory, Beneficiation tests followed by pilot plant testing and development
of flow sheet.The bore core samples from different seams, outcrops were sent by the party and the samples were characterized with
respect to proximate, density etc., and the analysis data showed that the quality of the graphite is poor and needs beneficiation, for
its utilization.

Project: “Scientific services for quality evaluation of coal for its optimum utilization in power generation at NCTPS-1, TTPS-I and
MTPS-I for TANGEDCO”.

The main objective is to characterize the indigenous coal after collecting the representative samples during unloading of the coal at
the port ends and preparation of samples for characterization as per the standard procedure.

TANGEDCO, Port

Project: “Sampling and Analysis of imported coal unloaded at Port ends for Steel Authority of India Limited”- CSIR - CIMFR was
involved during the sample collection while the coal was discharged at the ports of Haldia, Paradeep, Damra and Vizag. The sample
preparation was done at the respective sites for the general analysis and the prepared samples were sent by SAIL to CIMFR for its
complete characterization. During the period 2022-23 sampling of total of three (3) vessels was carried out at unloading ports and the
analytical report was submitted.




CSIR-CIMFR NAGPUR RESEARCH CENTRE

Fuel Sciences DIVISION

Project No: GAP -7041/2020-21

Project Leader: Dr.D.K.Sakhre, Sr.Principal Scientist, CIMFR Nagpur Research Centre

Project Coordinator: Dr.L.K.Sahoo, Sr.Principal Scientist, CIMFR Nagpur Research Centre

Title: Development of Coal Quality Exploration Technique based on Convolutional Neural Network and Hyperspectral Imaging.
Duration: 15/03/2021 to 14/09/2022, Project cost: Rs.1.03 Crore

Status: Completed

Sub-Implementing Agency: Department of Computer Science & Engineering, Shri Ramdeobaba College of Engineering & Management,
Nagpur-440013

Summary:

Coal is our prime energy source, contributing about 60% to total electricity generation. Coal is mostly consumed in the Thermal power
Plants of India for generating electricity. At present, Coal (Non-coking coal) is marketed by coal companies to the power companies
based on grade(G1 to G17) which indicate Gross Calorific Values (GCV) of coal in kcal/kg at equilibrated moisture valuesdetermined in
a chemical laboratory. The quality evaluation procedure which includes sample collection from various modes like rail rakes, conveyor
belt, ropeway and trucks, sample preparation and analysis is tedious and time-consuming. Therefore, the idea of instant prediction
of Coal quality parameter by using a Hyperspectral camera &modelling the data generated by the camera by using a Convolutional
Neural Network was proposed in this project. During the course of the project, 35 Coal samples from all areas of Western Coalfields
Ltd (WCL) were collected and 257 different types (ie. Size fraction wise) of samples have been generated. All 257 Coal samples were
initially imaged by a Hyperspectral Imaging camera followed by conventional chemical analysis at CIMFR Nagpur laboratory. The
chemical analysis data of coal samples were provided to the sub-implementing institute i.e. Shri Ramdeobaba College of Engineering
& Management, Nagpur. The experts of the department of Computer Science developed a coal quality parameters predictivemodel
by using the Convolutional Neural Network technique/machine learning etc. After studying the data of about 8, 000 images, the
developed model equations were able to predict the average coal quality parameters with an accuracy of 96.09 % for moisture content,
93.59 % for Ash content, 87.16 % for volatile matter, 83.38% for fixed carbon, 92.93%for GCVand total sulphur87.65% accuracy
concerning the chemical analysis. Prediction accuracy was further enhanced to 91-96% after simulation by considering the best 20
bands between 1100-1350 nm wavelengths instead of the entire wavelength of 900-1700nm. Based on the output of the model,
the average prediction accuracy for coal quality parameters are moisture 95.94%, Ash 93.94%, volatile matter 93.00%, fixed carbon
91.07%, GCV 92.95%, and 94.79 % for total sulfur 94.79 %. Considerable enhancements were seen in the prediction of volatile
matter, fixed carbon, and total sulfur values. The coal quality parameter prediction accuracy could be further enhanced by increasing
the number of coal samples from other subsidiaries of CIL and from SCCL for imaging vis-a-vis data processing. The Hyperspectral
imaging cameras are not manufactured in India; therefore, it is proposed to develop a low-cost Hyperspectral imaging camera.

2.: TPS PROJECTS

During 2022-23, Fuel sciences research group of CSIR-CIMFR, Nagpur has undertaken scientific study of coal quality loaded from
various sidings of WCL & SCCL and unloaded at power utilities of NTPC, MSPGCL, MPPGCL, TSGECO, APGENCO, KPCL, GSECL.
The study involves sampling, preparation and analysis of coal samples dispatched to thermal power station. The objective of coal
sampling at loading end is to study the quality of coal loaded from different sidings of WCL & SCCL for effective utilization at thermal
power station of MAHAGENCO, NTPC, and MPPGCL etc. Coal samples are collected from rail rakes/conveyor belt/truck mode which
is dispatched from various sidings of WCL — (Chandrapur area, Umrer, Nagpur area, Kanhan, Pench&Wani-North, Wani, Pathakhera,
Majri) & SCCL (Ramagundam, Bellampalli, Bhupalpalli&Kothgudem areas). Analysis of Total Moisture content is done at the site and
the parameters ash, moisture and GCV is determined in the Nagpur laboratory. The grade of the coal is determined depending on the
analyzed GCV Value. Gross calorific value and total moisture affect the efficiency of power plants. A decrease in coal quality decreases
the efficiency of power generation. The quality monitoring will not only benefit the society by decreasing the cost of generation but will
also contribute in reduction of green house gases.

The objective of coal sampling work at unloading end is to study the quality of coal received from WCL, SECL, SCCL, BCCL and other
CIL Subsidiaries at unloading end power plants of NTPC, MSPGCL, MPPGCL, APGENCO, KPCL, GSECL & for effective utilization in
thermal power station. Coal samples from rail rakes/conveyor belt/truck mode /MGR are collected and prepared at Power station as per
Fuel Supply Agreement (FSA) between Coal India and State Power Utilities.

During the period, 19210 samples from WCL areas, 14249 samples from SCCL areas and 26868 samples from Thermal power plants
were collected, prepared and analysed.

14 Nos. of Project reports of TPS were submitted during 2022-23

Testing and Analysis: During the period, lithological study of 1134.12m of coal/lignite cores drilled by exploratory agencies viz. GSI
and CMPDI, in 18 blocks of 6 coalfields was completed. The study generated 2620 band by band samples. Based on the band by band
data631 seam/section overall samples were prepared and analysed for various parameters as per party’s advice. The data generated is
used for augmentation of coal reserves of the nation. In addition, 492 coal/coke/biomass samples received from various coal producer
and user industries were analysed for various parameters. The data is used for Quality Control purposes by the respective industry.




MINING TECHNOLOGY DIVISION

BLASTING
PROJECTS
1.

Scientific study for controlled blast design for safe and productive rock excavation at L&T work sites of Bangalore Metro Rail
Project Phase 2; Pkg RTO3 (SSP/N/555/2020-21)

The objectives of this project include

i) Review of controlled blast design supplied by the L&T for rock excavation of Bangalore Metro Rail Project Phase 2; Pkg RTO3
i) Monitoring of blasting rounds and report preparation

iii) Vibration instrumentation for monitoring and control of ground vibration, air overpressure

iv) Analysis of blast vibration data for development of attenuation models

v)  Monitoring of flyrock and advice of controlling measures

vi) Advice on safety aspects of blasting operations like control of ground vibration, air overpressure

Scientific studies for design of safe blast parameters at Peroorkada stone mine, Chithara stone mine & Kariyavattom stone mine
of Poabson granite products Pvt. Ltd., Kerala (SSP/N/567/2021-22)

The objectives of this project include:

i) Studies on controlled blasting methods and blast vibration monitoring for conducting production blasting at near-field
distances from the village structures.

i)  Recommending the client to practice a controlled blasting technique to contain ground vibrations, air overpressure and
flyrock.

Scientific study for control Blast design for safe and productive rock excavation at ITD Cem work site at Venkateshpura and Tanary
Road Station Phase 2, pkg RT-04 (SSP/N/579/2021-22)

The objectives and scope of the study include:

a) Advise on controlled blast design for portals and tunnel and safe rock excavation methods.
b) Advise on cautious blasting techniques keeping in view of safety of near by structures.
The objectives were met by the following methodology:

i)  Data analysis of Geological and geotechnical parameters

i) Blasting and support design based on the Geological reports.

iii) Periodical review on overall tunneling procedures.

iv) Periodical testing of site conditions for review and submission of reports.

Design of controlled blast pattern and vibration monitoring at the construction site of Bharathiya housing factory, Katle Infra Pvt.
Ltd. (KIPL), (SSP/N/583/2021-22).

The objectives and scope of the study include:

i) Advise on controlled blast design location of Bharatiya Housing Factory complex at Yeshwantpur, Bangalore.

i) Recommend the testing procedures such as drill hole diameter, muffling requirements to be used and its respective procedures.
iii) Procedure for blasting close to green/hardening concrete etc.

iv) Advice the permissible peak particle velocity based on the various norms.

v) To recommend the integrated approach of excavation carried out by non-blasting methods such as diamond wire saw cutting,
rock splitters etc.

vi) Recommend the safe maximum charge per delay to keep vibration levels within the safe limits along with the permissible
levels of ground vibration for green/matured concrete.

Scientific study for Blast design and ground vibration monitoring at Cochin Granites Pulickal Associates (CGPA) stone mines,
Cochin, Kerala SSP/N/593/2021-22)

The objectives of this project include:

i) Design a safe blast pattern to control blast induced ground vibration, air overpressure and flyrock Generation of sufficient
number of pre and post blast parameters, specifically for prediction of blast induced ground vibration and control of the
parameters.

i) Recommend site-specific safe blasting strategy.
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iii) Monitoring of trial blasting events for generation of site-specific attenuation curve for blast induced ground vibrations and air
overpressure with state-of-the-art equipment.

iv) Analysis of vibration data to arrive at attenuation model to calculate safe charge per delay
v) Recommendation of controlled blasting techniques and site specific blast design parameters
CIMFR provided technical solutions to all the blast induced vibration and flyrock problems near sensitive structures

Scientific study for controlled blast design and monitoring for construction of access-controlled Nagpur-Mumbai Super
Communication Expressway, Samrudhi Mahamarg (SSP/N/490/2020-21)

The objectives and scope of the study include:

i) Advise on controlled blast design for portals and tunnel and safe rock excavation methods

ii)  Advise on cautious blasting techniques keeping in view of safety of nearby structures.

iii) Data analysis of Geological and geotechnical parameters

iv) Blasting and support design based on the Geological reports.

v) Periodical review on overall tunneling procedures.

vi) Periodical testing of site conditions for review and submission of reports.

CIMFR provided technical solutions to all the problems related and controlled blasting to reduce damage and improve productivity.

Scientific studies on design of controlled blasting pattern and practice by using SMS/SME explosives at Limestone mine of Orient
Cement Limited, Devapur. Telangana (SSP/N/596/2021-22)

The objectives and scope of the study include:

i) Conducting 10-12 trial blasts by using SME explosive with various blast patterns to a tune of 20 tons of explosive

i) Monitoring post blast parameters like ground vibration & air overpressure and flyrock by state-of-the-art measuring instruments
iii) Analysis of vibration data and determination of vibration attenuation model

iv) Assessment of effect of ground vibration, air overpressure & flyrock on the surrounding sensitive structures

v) Design of safe and productive blast pattern keeping in the view of ground vibrations, fragmentation & flyrock

vi) Participation in relevant discussions with DGMS

vii) Submission of field reports, interim reports and final reports within the stipulated time frame

Advice on blasting patterns for vibration control at Ayyampuzha, Thottapuzhassery and Kodiyathoor stone mines of Poabs Industries,
Kerala (CNP/N/5060/2021-22)

The objectives of this project include:

i)  Studies on controlled blasting methods and blast vibration monitoring for conducting production blasting at near-field
distances from the village structures.

i)  Recommending the client to practice a controlled blasting technique to contain ground vibrations, air overpressure and
flyrock.

Advice on design of drilling and blasting patterns for controlled blasting for extension works of Pump House and Surge Pool at
Thotapalli Lift Irrigation Scheme, near Husnabad, T.S. (CNP/N/5077/2021-22)

The objectives of this project include:

i)  Design of controlled blasting for Tunneling

i) Providing safe & productive blast design for underground rock excavations.
iii) Periodical Blast execution and monitoring.

Advice on controlled blasting design at cantonment station and pottery town station of RT - 03, L T(Con), Bangalore Metro Rail
Project, Phase-1I (CNP/N/5041/20-21)

The objectives of this project include
i) Advice on control blasting for safe rock blasting for station box excavation

i) Increase of blasting productivity by optimizing the resources at Hutatma Chowk Station. The objectives were met by the
following means:

iii) Review of controlled blast design supplied by the L&T-STEC for rock excavation of cantonment station and pottery town station
iv) Monitoring of blasting rounds and report preparation

v) Vibration instrumentation for monitoring and control of ground vibration, air overpressure

vi) Analysis of blast vibration data for development of attenuation models
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12.

13.

14.

15.

vii) Monitoring of flyrock and advice of controlling measures
viii) Advice on safety aspects of blasting operations like control of ground vibration, air overpressure

Scientific studies on protection measures and support system for opencut excavations by control blasting at Itarsi-Nagpur 3rd line
work, Central Railway (CNP/N/5061/2021-22

The objectives of this project include:

i) Rock mass Classification, Face geological Mapping, Support system requirement for stability of open cut excavation near rail
line

i) Providing safe design for rock support system for stability of slope near rail line.

A GAP Project for Definition of delay sequencing in blast designs for optimization of blast fragmentation in non-coal mine, in
collaboration with NITK and Anna University MoM (Gol) has been initiated with Project No. GAP/MoM/N/127/2022-23.

A Major Industry Sponsored Project is a project of National importance from MRVC Mumbai is under progress for effective
excavations of three tunnels and open cuts with controlled blasting. One of the tunnels has been completed successfully. The
construction of the tunnels will ease the sub-urban traffic in Mumbai area.

Scientific blasting investigation and studies on blasting and explosive characteristic at Malanjkhand Copper Project, at Bhadanpur
Mines of Maihar Cement Works of M/s Ultratech Cements, at Amalgamated Kamptee-Inder mines of M/s WCL.Blasting studies at
Malanjkhand Mines involved monitoring of post blast effects of surface blasting on structures and vice-versa. Design of underground
stope blasting rounds are being carried out with introduction of bulk ANFO explosive in Ring Blasting. At Maihar Cement works,
compliance study involved recommending safe blast design parameters. At Amalgamated Inder-Kamptee Deep OCM of WCK
different combinations of explosive charging sequences were experimented. Blast designs were modified for different benches as
per existing site conditions, with priority on controlled post-blast effects. The variation in geology of the different benches required
site-specific charging pattern, which was demonstrated and executed in field. Final report was submitted which encompassed
different explosive charging sequences for different rock conditions, with a sole goal to improve fragmentation, limiting maximum
explosive charge per delay. Similarly another study was completed related to “Advice on Controlled blast design and safe blast
parameters at 70Ha Khub mines”, Star Cement Limited, Lumshnong, East Jaintia Hills, MeghalayaPost blast fragmentation
and back break was controlled with scientific design inputs on-site. Safe permissible recommendations were provided based
on regression analysis of blast data. The final report was provided to the Sponsors, recommending scientific blast designs with
controlled post-blast effects.

View of the tunnel periphery (controlled blasted), training at site,
tunnel portal, open excavations

Scientific Investigation in to the Blast Induced Ground Vibration, Air Overpressure And Flyrock Due To Blasting Using Bulk
Explosive (SME) in Nandhini Khundini Limestone Mine (ACC, Jamul) Limited , Durg, Chhattisgarh (SSP/N/646/2022-23)

Scientific investigations were carried out by CSIR-CIMFR to study design blasting patterns to recommend safe blast design while
using Bulk Explosive (SME) by deploying BMD truck. The blasting events were monitored for ground vibrations and air over-
pressure by standard compliance seismographs. Ground vibration and air over-pressure monitoring was conducted at different
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monitoring stations so as derive the attenuation characteristics of the ground vibrations and the site constants. Fourteen events
with a total SME of >20 Tons was thus consumed as per requirements.

The following mathematical model was evolved for prediction of blast induced ground vibration at Nandini Khundini opencast
limestonemine, based on scientific investigations.

%

-2.063) (1)
max= 7248(SD
where, V _ is the peak vector sum (mm/s), SD is scaled distance; D/Q  ®*for V__, D is the distance (m) of vibration

monitoring station from blast site Q,_, is the maximum charge per delay (kg)

The safe maximum charge per delay was calculated for various distances based ont he model presented in Eq. 1 above. In
addition, the movement of blast flyrock was monitored with video camera and VoD of the explosive was also monitored.

Scientific Investigation in to the Blast Induced Ground Vibration, Air Overpressure And Flyrock Due To Blasting Using Bulk Explosive
(SME) In Govari Limestone Mine (Chanda Cement Works) Of ACC Limited, Chandrapur, Maharashtra (SSP/N/668/2022-23)

Scientific investigations were carried out by CSIR-CIMFR to study the geological formations of the strata and design blasting
patterns to recommend safe blast design while using Bulk Explosive (SME) by deploying Bulk Mix Delivery (BMD) truck. The
blasting events were monitored for ground vibrations and air over-pressure by standard compliance seismographs.

The following mathematical model was developed from the data acquired for prediction of blast induced ground vibration at Govari
open pit limestone mine.

V_=1531(SD*%%) (1)

max

Where, V__ is the peak vector sum (mm/s), D is the distance (m) of vibration monitoring station from blast site, Q__ Is the
maximum charge per delay (kg) used in the blast(s) and SD is scaled distance in terms of D/Q__°%° (m/kg®®)

The safe maximum charge per delay for nearby structures was calculated for various distances based on the model presented
in Eq. 1 above. In addition, flyrock was monitored with video camera and in hole continuous velocity of detonation (VoD) of the
explosive was also monitored with the help of a high-speed scope. Fragmentation was also measured with the help of Fragalyst
Software V 6.0 (developed by CSIR-CIMFR).

ROCK MECHANICS

1.

-

Assessment of stability of left out coal pillars below the railway line and the railway acquired land in Ballarpur colliery 3&4 pits
of WCL. (TSP/N/0149/2022-23

A detailed study has been conducted by fieldinvestigation and numerical analysis for stability analysis of the coal pillars as well
asthe possibility of subsidence. Some recommendations are made to ensure protectionof the railway line and the railway acquired
land on the surface.

Recommendations

» From the numerical modelling studies, it is clear that if the roadways fall to a height of greater than 7.0m, the roadways are
widened more than 7.0 m, and all the fallen material are removed from the location there is a likelihood of pillar FOS falling
below 2.0.

» The developed pillars, barring any roof or side falls, are highly stable, with W/H ratio > 5.0, which make them “indestructible”.
They have safety factor > 5.0 and are “un-crushable” squat pillars even at high loads.

Report on Three-Dimensional Numerical Modelling Studies for stope design between 110mRL to -160mRL in East Lode Rajpura
Dariba Mine, HZL (SSP/N/665/2022-23)

The current study comprises of 3D Numerical Modelling and stability analysis of the proposed mining block for stope design
between -110mRL to -160mRL in East Lode, with stope dimensioning and its sequencing.

Recommendations

» The proposed stopes between -110 MRL and -160 MRL (E3 block) in East Lode is feasible to be extracted in primary and
secondary sequence with hydraulic fill.

» The stopes in each sub-level shall be divided into alternate primary and secondary stopes of strike length not more than 30m.
As the orebody is thinner the stopes shall be extracted in a longitudinal configuration.The numerical modelling indicates
that the crown pillar between -110 MRL and -87 MRL has superior stability even after extraction of all stopes in the
proposed block.Some stopes are existing in multiple limbs. In such stopes the hanging wall limb should be extracted first and
backfilled, followed by the footwall limb.

Three-Dimensional Numerical Modelling Studies for stope design between -55mRL to -151mRL and -182mRL to -257mRL in
South Lode Rajpura Dariba Mine, HZL (SSP/N/665/2022-23)

The current study comprises of 3D Numerical Modelling and stability analysis of the proposed mining block for stope design
between -55mRL to -151mRL and -182mRL to -257mRL in South Lode, with stope dimensioning and its sequencing.

» The numerical modelling indicates that the crown pillar between -110 MRL and -87 MRL has superior stability even after
extraction of all stopes in the proposed block




» The preferred sequence of extraction is in alternate primary-secondary sequence. The extraction shall be done from bottom-up
in double inverted ‘V’, with primary stoping at an advance followed by the secondary stoping.

Design of stoping parameters for 3rd level between +15 mRL and -35 mRL atMahagiri Mines (Chromite), M/s. IMFA Limited
(SSP/N/620/2021-2022)

In this study the stability of the 3rd level stopes is analysed using 3D numerical modelling. The optimum stoping parameters are
designed to ensure better stability for the stopes in the 3rd level.

Recommendations

» The eastern side stopes (BL7 to BL11) have relatively poor rock mass and thus would require lower stope dimensions to
ensure lower stand up time and better stability till the voids are back filled. Hence the stope dimensions for the eastern side
stope shall be 9m strike length, 50m stope height and width of the orebody (15~20m). The reduced stope length to 9.0m
will improve the stope back stability and also the wall stability by reducing the hydraulic radius.

» Reduce the stand-up time of each open stopes prior to back filling. Rock has a general tendency to gradually deteriorate with
time and with repeated exposure to blast vibrations. If the stand-up time is reduced there is less likelihood of a collapse.

Review of Geotechnical Study Report and Mine Design parameters for Ferro Alloy Corporation Limited at Ostapal Chromite Mines
(SSP/N/711/2022-23)

Recommendations

» CSIR- CIMFR is also of the opinion that SLOS with a suitable backfilling method shall be the most preferred one for Ostapal
Mine. However, for western top region ABGM has suggested Drift and Fill mining method as the orebody is weathered in
nature. However, CSIR — CIMFRIis of the opinion that “Drift and fill” is an entry type of mining method involving men working
below the stope back, hence could be move risky. It is less productive and a costlier mining method. We suggest to go for
either SLOS with smaller stope dimensions or underhand non-entry type of mining method if the mine management decides
for paste fill as the back fill material.

> It is suggested to extract a top trial stoping level with smaller stope dimensions and backfill with any cemented material.
Regular SLOS may be planned below a sill left against the trial stoping level.

Evaluation of Support Requirement in Stope and Stability Assessment of Drivages at Beldongri Mine, MOIL Ltd. (Project No.:
SSP/N/650/2022-23) ; Sponsorer: M/S MOIL Ltd., Nagpur

The manganese ore block in the form of a trough of 26.5 m maximum thickness (average 16 m) dipping at an average of 500 EW
towards South with a strike length of around 69 m is encountered between 122 and 148 mRL. It is planned that development
and stoping of ore at this block will be facilitated through the winzes only. Design of stoping parameters and support system and
stability assessment of drivages at this mine have been made based on Empirical, Analytical and Numerical Modelling Approaches.

Concreted steel reinforced drive is to be constructed and provided at the 122 mRL and its stability assessment is carried out
during actual stoping operation. Also, Winze No. 5, which will be mostly used as the emergency exits connecting 148 mRL and
193 mRL during the proposed stoping operation. Recommendations are also made towards the stabilization of the concrete
foundation as well as in the case of slab resting on sand of the Winze No. 5.

Project start date: 02.08.2022 and Project completion date: Ongoing

Techno-economic feasibility report for pani manganese project in Gujarat (Project No.: SSP/N/630/2022-23) ; Sponsorer: M/S
MOIL Ltd., Nagpur

Based on the exploration work, the ore resource estimation and preliminary assessment of ore rock mass characteristics, the Pani
project appears to be technically feasible for the underground mining operations with typical cut and fill stoping operations and
for conventional opencast mining up to a depth of around 20 m below the surface. The life of the project with sustainable profit is
estimated at 12 years or more and if further reserves are proved through the likely future deeper exploration, it may extend further
with the production capacity of 7 Lakh tonnes ROM per year. Based on the technical and economic considerations, it is indicated
that the project is techno-economically feasible. Further, the proposed mining project is expected to boost the socio-economic
development of the rural part of the Pani area in Gujarat along with the employment generation to the local population. The project
will also help to achieve the aim and goal of the “GOVT OF INDIA” of “ATMANIRBHAR BHARAT”, “MAKE IN INDIA” and “SMART
VILLAGES” including others.

Project start date: 18.04.2022 and Project completion date: Ongoing

Instrumentation, Installation and Interpretation of the Strata Conditions for a Period of One Year for Seven Underground Mines of
MOIL Ltd ( Project No.: SSP/N/651/2022-23) ; Sponsorer: M/S MOIL Ltd., Nagpur

A scientific study is undertaken at the seven underground manganese mines namely Balaghat, Ukwa, Chikla, Gumgaon, Munsar,
Kandri and Beldongri of MOIL Ltd. with a view to assess the stability of the working stopes and the drivages through instrumentation
monitoring like Multi-Point Borehole Extensometers (MPBX), Strain Bars and Rock Bolt Load Cells. Through the detailed analysis
of the monitoring data and results of interpretation in respect of the assessment of strata conditions, the following salient
observations and suggestions were made:

1. Emergency/Red Alert: The velocity threshold at 0.6 mm/day or maximum cumulative closure at 10 mm should be regarded
as “RED ALARM” indicating the attainment of the failure stage & suggesting the adoption of the emergency measures
(evacuation of men & machinery, road closure etc.).
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2. The 15 days notification Alert: The velocity threshold at 0.3 mm/day or maximum cumulative closure at 5 mm - should lead
to carry out the measurements daily or hourly, also by an automatic acquisition system, to alert the decision makers and
remedial measures to prevent failure.

3. The 30 days natification (Pre-alert): The velocity threshold at 0.1 mm/day or maximum cumulative closure at 3 mm - points
out the need for a verification of the reliability of monitoring instrumentation, the involved volumes & pattern of movements.

Project start date: 02.08.2022 and Project completion date: Ongoing

Evaluation of Stoping Parameters of Planned Sublevel Stoping with Long-hole Blasting at Chikla Mine of MOIL Ltd.(Project No.:
SSP/N/666/2022-23) ; Sponsorer: M/S MOIL Ltd., Nagpur

The manganese ore block in Chikla B section of average 12 m thickness dipping at an average of 800 due South with a strike
length of around 40 m is identified between +60 L (275.122 MRL) and -70 L (235.575 MRL) for long-hole sublevel stoping.
It is planned that stoping of ore at this block will be facilitated through the -70 L incline. Design of sublevel stoping parameters
with the long-hole drilling and blasting, required support system and the stability assessment will be made based on the detailed
Empirical, Analytical and Numerical Modelling studies.

Project start date: 21.09.2022 and Project completion date: Ongoing
Support Design Study for Development Workings at Gumgaon Manganese Mine (SSP/N/563/2021-22)

A high-speed shaft was being sunk at Gumgaon mine, MOIL having finished dia. of 6.5 m up to 900’ level. An accident happened
at 400’ level during shaft inset construction. CIMFR is then requested for support design study.

CC3 China is engaged in sinking of 6.5 m dia and 7.5 m dia high speed shaft at Gumgaon and Balaghat mine of MOIL respectively.
Three-dimensional Numerical modelling work is performed for stability analysis of ore pass, waste pass, sump room, pump room
and switch room at different levels and suitable support design is suggested. Shaft inset is constructed at 500’ level, 600’ level,
700’ level, 800’ level and 900’ level successfully and now work has been started for cross-cut construction at different levels.
Support design for all the excavations related to shaft sinking is done by our team (Fig. 1). Shaft sinking is recently completed
successfully with the help of CIMFR. The company has gained confidence to start sinking process with pre-grouting technique in
challenging loose and watery rock mass conditions of Gumgaon mine of MOIL.Yielded zones in and around pump chamber of -600’
and -900’ Level from Numerical modelling is shown in Fig.2.
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Design of stoping parameters and crown pillar for Malanjkhand Underground Mine (SSP/N/415/2019-20)

Detailed numerical modelling is done to frame Systematic Support guidance for draw points, cross-cuts, trough drive, footwall
drive and decline at two different depth level of 165 mRL and -60 mRL on the basis of stability scenario in and around excavation
in North Mine as well as South mine of Malankhand Copper Project (MCP). In addition to this support design is provided for large
excavation like underground workshop, LPDT loading point, Electrical sub-station, etc. Exploitation of deeper reserves below open
pit by blast hole stoping is started and it will continue along 2.2 KM strike length and up to a depth of 360 m below ultimate pit
depth of 280 m.

Instrumentation Scheme is framed and provided to Mine management for implementation and necessary clarification have been
provided through discussions. Stoping permissions for trial stopes in North and South Mine of Malanjkhand Copper Project is
granted by DGMS after CIMFR Participated for discussions. Suitable instrumentation scheme and guidance during installation
and data analysis has helped management to gain confidence in stoping of large volume stopes having dimension of 60 mx 20
mx 60 m.

Geotechnical study on slope stability for pit slopes and overburden dumps at Lakpat-Punharajpur, Panandhri Extension,
Bharkhandam and Valia Lignite Projects (SSP/N/688/2022-23)

The project comprises of stability analysis and design of bench slopes and overburden dumps at four mines in highest seismic zone
of India i.e. Kutch Region. The geology at the site is very problematic as the formations are very weak in nature. Extensive field
investigation and numerical studies is being carried out to design the bench slope and over burden dumps for these four mines.
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Scientific study for design of controlled blast pattern and slope stability analysis to optimize bench design at Pedagarlapadu
Limestone Mine, Dachepalli Mandal, Dist. Guntur (A.P.) (SSP/N/667/2022-23)

The study comprises of design of controlled blast pattern for safety of villages and cement manufacturing plant nearby. The study
also comprises, the design of slopes for safe extraction of minerals. Extensive field study has been undertaken to ascertain the
blasting characteristics as well as the rock mass conditions. Numerical studies has been carried out to analyze the stability of
slopes for its safe design. Figure 2 shows the photographs of field investigation carried out at Pedagarlapadu Limestone Mine.

» ¥ e




14. Study on rock-mass characterization and slope stability analysis of a hillock/
high-wall near the proposed stone quarry project in Kizhakkanchery-II Village,
Palakkadu District Kerala (SSP/N/675/2022-23

The project comprises of the study of the stability of hill surface due to mining
activity being done at the base of hill. The project is important because the
area is already marked as moderate landslide prone zone by Kerala state
disaster management authority. Numerical simulation studies were conducted
to analyze the stability condition considering heavy rainfall as the area
receives approximately 2300mm of rain every year. Figure below shows the
field investigations being carried out at the site.

1. Patent accepted/ Filed (02)

for showcasing Mine Safety Technology during
Metalliferous Mine’s Safety Week-2022 at
HCL, Malanjkhand Copper Project.
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Portal Design and Crown pillar design at Sukinda Chromite mine, IMFA. Support Design at Sindeshar Khurd Mine of HZL,
Odisha Hindustan Zinc Limited
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Design of stoping parameters for 3rd level between +15 mRL and-35

Trial blast study and Vibration Monitoring near church
mRL atMahagiri Mines (Chromite), M/s. IMFA Limited

for Dalmia Cements, Kadapa, A.P.

Blast induced vibration monitoring and evaluation for excavation in open

Scientific blasting studies and data collection for safe
cast and tunneling works at Panvel-Karjat double line corridor project of blast design at Bhadanpur mines of
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Scientific Studies on Design of Controlled Blasting Pattern and Practice
by Using SMS/SME Explosives at Limestone Mine of Orient Cement
Limited, Devapur. Telangana

Scientific Studies on Design of Controlled Blasting
Pattern and Practice by Using SMS/SME Explosives at
Limestone Mine of Typical Blasting Bench Of Devapur

Limestone Mine Orient Cement Limited, Devapur.

Telangana




Discussion with POABS Granite officials for Controlled blasting studies Trial blast study and Vibration Monitoring at

and data collection at POABS stone quarries, Kerala. Pedagarlapadu Limestone Mine, Dachepalli Mandal,
Dist. Guntur (A.P.)

Trial blast study and Vibration Monitoring at Pedagarlapadu Limestone Study for the Evolotion of support requirement in stop
Mine, Dachepalli Mandal, Dist. Guntur (A.P.) and stability assessment of drivages at U/G Beldongri
Mine MOIL Ltd. Maharashtra.

Evalution of stoping parameters of planned sublevel stoping with long
hole blasting at Chikla U/G Mine of MOIL Ltd. Maharashtra




CSIR-CIMFR ROORKEE RESEARCH CENTRE

Mandate of the Centre: Geotechnical Engineering & underground Space Utilization Group

I.  National projects in the areas of Tunnelling for Highways, Railways, Hydroelectric Power Projects of Central & State Govts.,
PSUs and large private sectors.

Il. Strategic projects of Defence and Underground Storage of Crude Oil.
1. Project Report:

The main areas of R&D and consultancy of centre are application of engineering geology, rock mechanics and mining technology
for tunnelling, mining and underground space development program of the country in general and the Himalayan region
in particular. On successfully achievements of the targets, the centre became Centre of Excellence in Underground Space
Technology in the year 2002 and from year 2016 it is known as Geotechnical Engineering and Underground Space Utilisation
Group.

The Roorkee Centre at present has three scientists, One technical officer and one supporting staff. The centre has been able to
fulfil the expectations of national importance all these years.

CSIR-CIMFR Roorkee Research Centre has been engaged in R&D work to find solutions for minimizing the tunnelling challenges
in such difficult geology and have developed technology for

i) Prediction of ground behaviour and required tunnel support before construction of the tunnel, and

ii) Economically feasible safe rock excavation, minimizing over-break and damage to the surrounding rock mass during
tunnelling.

These indigenous technologies developed by CSIR-CIMFR are now being utilized in tunnelling industries in construction of safe
and long-term stable tunnels for highway, railway and hydro sectors in challenging geology of Himalayan region and other parts
of India. The developed technologies have been refined from time to time with the help of the experience gained from various
challenging tunnelling projects in the Himalayan region.

Major Projects

i) Advice on design of tunnels in connection with construction of Tunnel Nos. T-8 to T-16 (including an escape tunnel) of
Bhanupali-Bilaspur-Beri (BBB) New Railway Line project of RVNL.

The project is located in Himalaya and huge underground construction is undertaken by RVNL most complex geological sub-
surface conditions. CSIR-CIMFR is providing the expertise in the areas of Geotechnical Field Investigations, Proof Design Check,
Tunnel Design and Evaluation, Numerical Modelling, Selection of Method of Excavation, Drill & Blast Design, Instrumentation
& Monitoring for Support Evaluation.

Fig 1: Face advancing with pipe Fig 2: Opening of new face for tunnel after Fig 3: Discussion on wokring and practices
roofing at BBB portal stabilization during the site visit

i) Advice for blasting methodology, optimized blast design and slope protection for hill cutting at Barhi-Koderma section of
NH-31 from Chainage 2+000 to 4+800 km

The project includes geological and geotechnical characterization of slope materials to assess the slope mass condition
and kinematic analysis to anticipate the most likely potential mode of failure. Furthermore, slope stability analysis using
2-dimensional FEM-based Phase2 v8.0 to observe the deformational behavior of cut slopes under prevailing geo-mechanical
conditions along with optimized blast designs for further hill cutting operation.




%
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Fig 4: Trail blast with muffling of Fig 5: Successfully crack Fig 6: Ongoing Slope hill cutting (suggested measures
face generation with minimum throw of for slope protection will be taken care after cutting)
the material after blast

Table 1: Ongoing projects during the period from April 2021 to March 2022

Project No. Project Title

Stability analysis of tunnels in Panvel-Karjat double railway line corridor using numerical
1 SSP/R/424/2019-20

approach

Advice on design of tunnels in connection with construction of Tunnel Nos. T-8 to T-16
2 NP R (including an escape tunnel) of Bhanupali Bilaspur-Beri New Railway Line project of RVNL

Advice on design of cutting slopes on 13km long 3rd line passing through Ghat Area of
3 CNP/R/5040/2020-21

Barkhera-Budni Section on Bhopal-Itarsi Route of West Central Railway for RVNL Bhopal

4 CNP/R/5039/2020-21 | Advice on the design of tunnel No. 2 and 4 on Barkhera-Budni Section for RVNL Bhopal
Advice on stability of tunnels (T1-T7) during construction stage in Bhanupalli- Bilaspur-Beri

5 CNRIRSL PaZe227 new BG Rail Link Project

6 SSP/R/640/2022-23 St_udy on stability status of slopes in Dadam Stone Mine of M/s Govardhan Mines & Minerals,
Hisar, Haryana

7 SSP/R/642/2022-23 Study of a National Highway (NH30) section damaged due to tunnelling below it near
Sleemnabad bypass, Katni (MP)
Study for blasting methodology, optimized blast design and slope protection for hill cutting at

8 SIS Y 2D Barhi-Koderma section of NH-31 between chainages from 4+900km to 5+700km

9 CNP/R/5130/2022-23 Advice for blasting methodology, optimized blast design, and slope protection for hill cutting

at Barhi-Koderma section of NH-31 between chainages from 2+000km to 4+800km
10 CNP/R/5131/2022-23 Evaluation of design of Tunnel Nos 6 and 7 on Barkhera - Budni section for RVNL Bhopal

Study on stability of tunnels T-8 to T-16 during construction stage in connection with
Bhanupali-Bilaspur-Beri New BG Railway Line Project of RVNL Chandigarh

11 SSP/R/684/2022-23

CSIR-CIMFR RANCHI RESEARCH CENTRE

Ranchi Research Centre is one of the leading Scientific and Research Centre at CSIR-CIMFR, that undertakes various research projects
on coal sample collection, preparation, quality analysis, quality monitoring, borehole coal core analysis, party sample analysis, as per
the IS standard and Fuel Supply Agreement (FSA) at Mahanadi Coalfield Limited (MCL), Central Coalfield Limited (CCL), and various
power plants of National Thermal Power Corporation Limited (NTPC), to improve the quality of life towards power utilization in India.
The center plays a key role in the coal mining and power sector to support Indian Government.

The center fosters partnerships with a network of coal mining and power plants, nationally on matters of continuous coal quality
analysis and monitoring. During the financial year 2021-2022, CSIR-Central Institute of Mining and Fuel Research, Research Centre,
Ranchi has undertaken various coal quality monitoring project sponsored by various power plants and coal mining companies, such
as Mahanadi Coalfields Limited (Lingaraj, Kaniha, Jagannath, Bharatpur, Lakhanpur, IB Valley, Basundhara, Hingula areas), Central
Coalfields Limited (North Karanpura, Piparwar, Kujju, Barkasyal, Argada, Hazaribagh, Magadh & Amarapali, Rajrappa, Dhori, B & K,
Kathara, Giridih areas, etc.) and Power utility’s, Karnataka Power corporation Ltd, NLC Tamil Nadu Power Ltd, NTECL, Tamil Nadu
Generation And Distribution Company Ltd, Andhra Pradesh Power Generation Corporation Limited, Simhadri Super Thermal Power
Plant, Talcher Thermal Power Station, Talcher Super Thermal Power Station, Odisha Power Generation Corporation, Maharashtra State
Power Generation Company Limited, Vedanta Power Limited Jharsuguda, Talwandi Sabo Power (TSPL), Jindal Power Ltd, Hinduja
National Power Corporation Ltd, Haldia Energy Ltd, Haryana Power Generation Corporation Ltd, West Bengal Power Development
Corporation Ltd, Adani Power Ltd, Damodar Valley Corporation, Durgapur Projects Ltd, Mauda Super Thermal Power Station, Solapur
Super Thermal Power Project, Jhabua Power Ltd, Lara Super Thermal Power Station, Darlipali Super Thermal Power Station, Indira




Gandhi Super Thermal Power Project, Bhartiya Rail Bijlee Company Limited, Kanti Bijlee Ulpadan Nigam Ltd, National Capital Power
Project Limited (NTPC), Barh Super Thermal Power Project, Sipat Super Thermal Power Station(NTPC), Nation Capital Power Station
Dadri (NTPC), Tanda Thermal Power Station , NTPC Ltd, ROSA Power Supply Company Limited (RELIANCE), Bajaj Energy Limited,
Guru Gobind Singh Super Thermal Power Plant, Guru Nanak Dev Thermal Plant, Guru Hargobind Thermal Plant, Panki, Harduaganj,
Paricha Thermal Power Plant, Patratu Thermal Power Station, Maithon Power Limited, Jhajjar Power Limited and Tenughat Thermal
Power Station, NTPC-Badarpur, NTPC-Unchahar, Navinagar Power Generation Corporation Ltd, Dulanga, NTPC-Barauni and Gujarat
State Electricity Co. Ltd.

The Research Centre Ranchi is also involved and fully dedicated to quality assessment of the borehole coal core received from various
drilling agencies like Mining Associate Pvt. Ltd, APC Drilling, and Construction Pvt. Ltd, Thriveni Earthmovers Pvt. Ltd, South West
Pinnacle and Central Mine Planning & Design Institute (CMPDI) of various parts of Jharkhand, Odisha, Chhattisgarh, West Bengal,
Maharashtra, Madhya Pradesh, and the coal fields namely Rajmahal (Bhalukasba, Mirzagaon), Raniganj (Kabitirtha, Lalgang, Shunuri,
Itapara south, Jhanjra, Hingula, ), Birbhum (Salbhadra Gomarpharil), East Bokaro (Chalkari Extension Angawali, Pichri), Auranga
(Rajbar), IB Valley (Rampaia Dip Extn), Sohagpur (Chainpa, Shahdol, Jamui), Singrauli (Hatta Dhudhmania, Bandha North) and North
Karanpura (Badam dip side, Dhadhu East), South karanpura (Sayal D), Jharia (kharkharee, Madhuband).

Total coal core received in the financial year 2062.04 meters and coal core logging has done, 5244 number of the sample has
generated for band by band analysis as per the advice. Based on band-by-band results we have received seam-over analysis advice
from the client and generated 1589 samples for SOV and 1589 samples for GCV analysis. Special test significant quantity for the
same boreholes, Ultimate Analysis (347 samples), Distribution of sulfur (195 Samples), Ash Fusion Temperatures (367 samples), Ash
Analysis (377 samples), Hardgrove Grindability Index (377 samples), Petrographic Test (79 Samples), LTGK coke type (28 samples),
swelling index (28 samples).

Based on CSIR - Central Institute of Mining and Fuel Research analytical data the coal resources and reserve estimation has been
calculated and ore body modeling will be made by concerned mining companies. These reserve estimation and ore body modeling
will be more effective to prepare mining schemes and mining plans in mining industries. And the special test analytical data will be
used in power plants and steel plants for smooth functioning plants and to enhance the production in the power sector as well as steel
industries.

CSIR-CIMFR, Ranchi also provides consultancy services to government and private organizations by analysis of coal samples received
from different parties namely CCO Ranchi, Adani Enterprises Pvt. Limited, Coal Controller, Jharkhand Ranchi, NTPC Ltd. Tanda M/s
Brahmaputra Metallics Ltd, Monnet Daniel Coal Washeries Ltd; Dakra Ranchi, M/S NTPC Dadri, Chief Chemist/Coal Punjab State
Power Corp. Ltd., Vimul Dugdha Utpadak, Bhagalpur, and Bihar State Milk Co. Foundation, Ranchi, etc. which helped them the proper
economic way of production and utilization of coal.

Ranchi Research Centre is well equipped with adequate infrastructure for testing and analysis of coal and providing services to
various Industries. The sophisticated facilities available are Proximate Analysis of both Air dried & 60% RH & at an equilibrated
basis, Determination of Moisture and Ash both AD & Equilibrated, AFT (Ash Fusion Temperature Range), CHNS & CHNSO, Direct
Determination of Sulphur, Determination of Phosphorus % (by conventional method), Ash Analysis, Swelling Index SI, LTGK Type (Low
Temperature Grey King Assay), Distribution of Sulphur etc.

Ongoing projects:

A. Project title: Characterization studies of coals from different coal fields explored by CMPDIL, through Borehole Coal Core study.
(SSP- 8956, SSP-8810, SSP-8811, SSP-8322, SSP-8857, SSP-8854).

B. Project title: Scientific study of quality monitoring of coal at unloading of various power plants. (SSP-8531, SSP-8623, SSP-
8630, SSP-8697, SSP-8727, SSP-8767, SSP-8834, SSP-8908, SSP-8910, SSP-9078, SSP-8992, SSP-8941, SSP-9053,
SSP-9078)

C. Project title: Scientific study of quality monitoring of coal at the loading end of MCL for different power plants.(SSP-7951, SSP-
7974, SSP-7975, SSP-8215, SSP-8210, SSP-8266, SSP-8316, SSP-8365, SSP-8442, SSP-8444, SSP-8445, SSP-8477,
SSP-8535, SSP-8531, SSP-8532, SSP-8546, SSP-8547, SSP-8548, SSP-8549, SSP-8572, SSP-8575, SSP-8577, SSP-
8623, SSP-8624, SSP-8622, SSP-8630, SSP-8631, SSP-8648, SSP-8642, SSP-8649, SSP-8677, SSP-8674, SSP-8675,
SSP-8697, SSP-8696, SSP-8698, SSP-8709, SSP-8727, SSP-8730, SSP-8744, SSP-8767, SSP-8812, SSP-8815, SSP-
8817, SSP-8831, SSP-8828, SSP-8819, SSP-8834, SSP-8833, SSP-8849, SSP-8835, SSP-8832, SSP-8855, SSP-8878,
SSP-8881, SSP-8885, SSP-8896, SSP-8908, SSP-8910, SSP-8912, SSP-8916, SSP-8914, SSP-8926, SSP-8941, SSP-
8940, SSP-8959, SSP-8961, SSP-8963, SSP-8958, SSP-8965, SSP-8966, SSP-8964, SSP-8992, SSP-9051, SSP-9053,
SSP-9074, SSP-9013, SSP-9015, SSP-9010, SSP-9016, SSP-9011, SSP-9076, SSP-9078, SSP-9079, SSP-9077, SSP-
9080, SSP-9081.)

D. Project title: Scientific study of quality monitoring of coal at the loading end of CCL for different power plants. (SSP 7801, SSP-
7802, SSP-7810, SSP-7843, SSP-7865, SSP-7886, SSP-7888, SSP-7889, SSP-7890, SSP-7891, SSP-8054, SSP-8129,
SSP-8142, SSP-8441, SSP-8465, SSP-8466, SSP-8508, SSP-8541, SSP-8643, SSP-8644, SSP-8650, SSP-8679, SSP-
8681, SSP-8695, SSP-8700, SSP-8701, SSP-8716, SSP-8740, SSP-8778, SSP-8777, SSP-8798, SSP-8803, SSP-8848,
SSP-9038, SSP-9039, SSP-9042, SSP-8913, SSP-9069, SSP-9072, SSP-8902, SSP-8906, SSP-9012, SSP-8960, SSP-
8962, SSP-9004, SSP-9005, SSP-9012, SSP-9042, SSP-9069, SSP-9072.)

E. Project title: Scientific study on quality monitoring of coal at Dulanga Coal Mining Project Dulanga (SSP-8333, SSP-8539, SSP-
8962)




The following projects are completed but officially not closed yet.

SSP-7361, SSP-7364, SSP-7635, SSP-7650, SSP-7698, SSP-7700, SSP-7701, SSP-7702, SSP-7718, SSP-7728, SSP-7729,
SSP-7775, SSP-7783, SSP-7805, SSP-7835, SSP-7893, SSP-7894, SSP-7908, SSP-7910, SSP-7914, SSP-7915, SSP-7931,
SSP-7976, SSP-7978, SSP-7982, SSP-7983, SSP-7984, SSP-8002, SSP-8001, SSP-8012, SSP-8013, SSP-8014, SSP-8057,
SSP-8082, SSP-8087, SSP-8088, SSP-8104, SSP-8106, SSP-8107, SSP-8112, SSP-8113, SSP-8119, SSP-8133, SSP-8144,
SSP-845, SSP-8146, SSP-8148, SSP-8172, SSP-8271, SSP-8211, SSP-8212, SSP-8213, SSP-8214, SSP-8253, SSP-8261,
SSP-8834, SSP-8285, SSP-8348, SSP-8357, SSP-8358, SSP-8359, SSP-8360, SSP-8361, SSP-8362, SSP-8391, SSP-8438,
SSP-8439, SSP-8440, SSP-8446, SSP-8526, SSP-8527, SSP-8528, SSP-8529, SSP-8574, SSP-8576, SSP-8699, SSP-8610,
SSP-8623, SSP-8624, SSP-8766.

Automatic GCV Determination Dual Furnace Proximate Analyzer

Coal Core logging Automatic CHNSO Analyzer




INFRASTRUCTURE &
TECHNICAL SERVICES

COMBUSTION SCIENCE & TECHNOLOGY RESEARCH GROUP
CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD
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FUEL EVALUATION TEST FACILITY
IMPORTANT ACTIVITIES

Coal water slurry preparation and combustion study.

Pilot plant for fluidized bed combustion studies.

Exploring utilization of non coking coals for Pulverized Coal Injection.
Oxy-fuel combustion studies.

Co-combustion studies of coal and biomass blends.

Preparation of National GHG inventory for energy and manufacturing industries.
Inventory preparation for trace metal and mercury emissions from coal fired power
plants

Studies on judicious selection of blend combination and blend proportion for use of
coal blends in power plants.

Setting up modalities for normative requirement of coal for different Industries.

Development of Fly ash brick technology.




has Experience & Expertise
for Combating Mine Fire

Visual image of fire affected open cast project.
We've developed products & models like:

1. Fire protecting coating material for preventing
spontaneous heating of coal. It is being
marketed under the brand name: SIGNUM-
CIMFR-Fire Protective Coating/Sealant.

2. Remote sensing and GIS techniques for the
detection and managing coal mine fire.

3. Grouting material and inhibitors.

4. An objective model for prediction of
spontaneous fire risk potential.

5. A computer based software, FIDA for Fire
Interpretation Diagnosis and Analysis of coal
mine fire.

6. Safety chamber for high risk mines, where
miners can take refused as a last hope of
survival.

Thermal image of respective visual image.
We're armed with the techniques for:

1. Early detection of heating and assessment of
status of fire in underground mines and
ascertaining the incubation period of coal
seams.

2. Controlling underground fire by injection of
inert gas like nitrogen and carbon dioxide.

3. Safestorage of coal in astack by preventing stack
fire.

4. Prevention and control of coal fire in benches
and dumps of opencast mines.

5. Thermography methord for detection and
delineation of coal mine fire.

6. Emerging technology for reducing greenhouse
gas emissions from surface and shallow depth
underground coal mine fires.




TESTING CELL

Testing Cell of CSIR-CIMFR, Barwa Road Campus, Dhanbad is a single window system which provides ready assistances to the
manufacturers of Mining and Allied Industries in getting their different equipment/component/materials tested, evaluated, calibrated
and certified. The Cell co-ordinates and monitors the testing analysis and calibration related activities of eight laboratories at present.
The relevant Information’s, estimated test charges, PI/Quotations, Challan preparation manual as well as insert in the ERP {Other
Administrative Service- Centralized Valuable Receipt (Centralized Valuable Register)}, Tax Invoices and Test Certificates/Reports
checked, signed and releases to the concerned customers for both Indigenous and Foreign make equipment/components.

The various activities of the concerned testing laboratories are covered under 1ISO 9001:2015 to satisfy customers need in getting
systematic, transparency and quality oriented services in respect to the testing and certification of equipment/component/materials.

Total number of 713 (seven hundred and thirteen) testing and evaluation reports of various samples including equipment/components
were issued by the cell during the period from 1st April’ 2022 to 31st March’ 2023. As revenue an ECF of Rs. 3, 72, 15, 205.10
(Rupees three crores seventy-two lakhs fifteen thousand two hundred five and ten paisa) only has been generated during the period.

HUMAN RESOURCE DEVELOPMENT

During the said period following Executive Development Programmes / Skill Development Programme were conducted by HRD, CSIR-
CIMFR, Dhanbad for knowledge dissemination.

Name of Course No. of Participating Organisation/
Participants Participants

A 15 days’ Skill Development program on “Underground | 13.03.2023 to Eastern Command, Indian Army
Excavation Techniques” wunder “CSIR Integrated Skill 28.03.2023
Initiative” for Officers/JCOs/ORs of Eastern Command, Indian
Army at CSIRCIMFR, Dhanbad

2. Refreshers Course & Skill Development Program on “Coal | 13.03.2023 to 15 Steel Plants officials from throughout
Carbonization” at CSIR-CIMFR for Steel Plants officials from 17.03.2023 India like Tata Steel, SAIL, Mundra
throughout India like Tata Steel, SAIL, Mundra Petrochemicals, Petrochemicals, Ahmedabad, KIOCL,
Ahmedabad, KIOCL, Mangalore, etc Mangalore, etc.

3. Training Programme on “Computer Skill Development” for SC/ | 10.08.2022 to 82 Diploma students of Mechanical and
ST Students 09.09.2022 Metallurgy Engineering.

4. Skill Development Programme on “Mechanical Safety in 21.06.2022 to 18 B. Tech (Mechanical Engineering)
Mines” 20.07.2022

5. Skill Development Programme on “Clean Coal Technology” 02.06.2022 to 24 B. Tech (Chemical Engineering)

29.06.2022
6. Coal Art & Craft: Skill Development for Rural Woman 06.04.2022 20 Rural Women

Vocational/Project Training for the PG & UG Engineering, Diploma Engineering and Science students were arranged according to their
academic session. 101 PG Science/Engineering, 117 UG Science/Engineering and 11 Diploma Engineering a total of 229 students
of different streams like Computer Science, EEE, Mechanical Engineering, Applied Geology, etc. were benefited from the Vocational/
Project Training during the said period. Students from different Colleges/Universities namely IIT (ISM), Dhanbad, BIT Sindri, BHU, IIT,
NIT, Government Polytechnic, Nagpur, Patna University, etc come to get their project training/internship as their academic requirement.

Facilitated CSIR-CIMFR personnel to attend in organised Seminar, Symposium, Workshop: 204 S&T personnel of the institute attended
in various National & International Conferences/ Seminars/ Workshops at national & international platform as a part of knowledge
sharing & knowledge management.

Indo-French Workshop on “Clean and Sustainable Energy Technologies (Infinite)” during 21-24 February, 2023 at CSIR — National
Physical Laboratory, Pusa, New Delhi.

CSIR-CIMFR organized “73rd Annual Meeting and Symposium of the International Committee for Coal & Organic Petrology (ICCP-
2022) From 18-25 September, 2022 at New Delhi, India.

JIGYASA PROGRAMME:

e (06 Nos. of “Coin Battery Experiment” under Jigyasa Programme at different schools like Kasturba Gandhi Balika Vidhyalaya
(KGBV) Baliapur, Ekal Vidyalaya Karmatand Topchanchi, Shishu Vidya Mandir Baliapur, Dhanbad etc. for school students.

e 40 nos. of students from North-East states of India like Arunachal Pradesh, Manipur, Nagaland, Meghalaya etc. visited CSIR-
CIMFR laboratories, under CSIR Jigyasa program on 06.02.2023.

e  “Career Counselling and Awareness Session” under Jigyasa Programme on 02 February 2023 at Kasturba Gandhi Balika Vidhyalaya
(KGBV) Baliapur.




“Career Counselling and Awareness Session” under Jigyasa Programme on O1 February 2023 at Kasturba Gandhi Balika Vidhyalaya
(KGBV) Jharia.

Computer Training Program for Class VIII to XII from different State Govt. Schools and other Schools during 19.07.2022 to
08.08.2022. On this occasion total 217 nos. of students were participated.

2-Days School Visit on “Robotic Training Programme” during 10-11 June, 2022 at Credo World School, Dhanbad. On this
occasion total 24 nos. of students were participated.

“Global Battery Experiment” under Jigyasa Programme at Kasturba Gandhi Awashiya Balika Vidhyalaya, Bhowra on 22.09.2022.

v" Two Days interaction programme for students as part of scientific social responsibility from 23.03.2023 to 24.03.2023 for 51
numbers of UG/PG Students at CSIR-CIMFR Digwadih Campus.

v" One day Industrial visit of Diploma & B.Tech Mining 6th Semester Students from Kazi Nazrul University on 20.02.2023 at CSIR-
CIMFR Labs.

v Twenty Five (25) M.sc Final Year students (Applied Geology) along with one Professor of Jadavpur University, Kolkata visited CSIR-
CIMFR, Barwa Road Campus from 17th -18th January, 2023.

v" An orientation session related to “ANSYS- Emerging Technology for the Mining Industries” was arranged on 19.01.2023.

v Industrial visit of 45 nos. of 8th INT M.Tech (M&C) students from IIT(ISM), Dhanbad at CSIR-CIMFR on 13th April, 2022.

v Dr. Arghya Mazumder, Director Kazi Nazarul University, Asansol visited CSIR-CIMFR, Dhanbad on 8th April, 2022 for planning of
collaboration with CSIR-CIMFR along with 28 nos. of B.Tech (Mining) students from the university.

v" One day Industrial Visit of 35 Nos. of students from BIT, Mesra at CSIR-CIMFR Digwadih Campus on 14.03.2023.

Lectures:

v" A lecture on “Geohazards in the Himalayas & possible mitigation measures to control” delivered by Dr. Kalachand Sain, Director,
Wadia Institute of Himalayan Geology on 24.03.2023.

e A lecture on “Effects of Neurotherapy on the Human Body” delivered by Shri Ajay Gandhi, Neuro Therapist, Chandigarh on
13.03.2023.

e A lecture on “Digital transformation-An approach to Digital transformation for Industry 4.0” by Shri Ashish Ranjan, Chief Digital
Officer, NBC Bearings, Jaipur on 10.02.2023 at CIMFR Auditorium.

e Alecture on “Application of Al & ML in Mining & Allied Sectors” on 10.01.2023 by Mr. Niraj R Sharma.

e Dr. Tapas Ranjan Martha, Scientist-SG NRSC/ISRO Hyderabad delivered lecture on “Coal fire and subsidence in Jharia Use of
remote sensing technotogy” on 08.12.2022.

e Mr. Chandan Kumar Singh, Public Prosecutor, CBI, Dhanbad delivered lecture on “ The Sexual Harassment of Women at Workplace
(Prevention, Prohibition and Redressal) Act, 2013"” on 14.12.2022 at CSIR-CIMFR Auditorium.

e  Dr. Pavan Kumar Gupta delivered a lecture on “Coal Syngas to Methanol: CIMFR initiatives” on 18th November 2022.

e Dr. Debadutta Mohanty, Sr. Principal Scientist delivered lecture on “Coalbed methane (CBM) and underground coal gasification
(UCG) in the evolving energy landscape of India” on 18th November 2022.

e A lecture on the topic of “Ayurveda in life is the need of today and the security of the future”delivered by Dr. Vimal Tewary,
Research Officer, Regional Ayurveda Research Institute, Patna followed by a Video film on “Sustained Development of Ayurveda”
on 18.10.2022.

e  CSIR-CIMFR Monthly Webinar, Dr. Santosh Kumar Behera delivered a lecture on “Paste backfilling for underground mines” on
25th August 2022.

e  Prof. Chetan S. Solanki, Professor, |IT Bombay (Brand Ambassador of Solar Energy Govt. of MP) was discussed cum sensitized
interactive session on “Energy, Climate change and I” on 22nd July, 2022 at CSIR-CIMFR, Dhanbad.

e Dr M. S. Santosh delivered a lecture on “Multifunctional Materials: The Future of Sustainable Societies” on 15th July 2022.

Visitors:

Shri Sanjay Kumar Singh, Director Technical, BCCL as a Chief Guest of Inaugural Function of the Skill Development Programme
on “Underground Excavation Techniques” on 13th March 2023.

Shri Prabhat Kumar DG DGMS, Dhanbad graced the occasion as a Chief Guest on National Science Day on 28.02.2023.
Prof. Jan Frouz from Czech Republic visited CSIR-CIMFR on 06.02.2023.
Dr. Anjan Ray, Director, CSIR-IIP, Dehradun visited CSIR-CIMFR Barwa Road Campus from 22.01.2023 to 24.01.2023

Dr. Kannan Srinivasan, Director, CSIR-CSMCRI, Bhavnagar visited CSIR-CIMFR Barwa Road and Digwadih Campus from 11-12
January, 2023.

Dr. Warren John Bruckard and Dr. Nawshdul Haque from CSIRO, Australia visited CSIR-CIMFR, Dhanbad laboratory on 29.11.2022
and discussed in detail with the HORG and HOS of the institute for exploring the possibilities for collaboration of Joint Research
work along with program for the Indian students persuing Ph.D programs in ACSIR program.




e Prof. Abhijit Mukherjee, Dean International South Asia, John Curtin Distinguished Professor, School of Civil and Mechanical
Engineering & Director, Curtin-India Academy, Curtin University, Australia visited CSIR-CIMFR on November 23, 2022 for joint
collaborative research work specially in the area of mine backfill and waste utilisation.

e Dr. B. Veera Reddy, Director (Technical) CIL, Kolkata graced the occasion as a Chief Guest on Foundation Day of CSIR-CIMFR,
Dhanbad on 18.11.2022.

e Visit of Shri Ajay Kr. Singh, Former International Football Player at CSIR-CIMFR Dhanbad during 51st SSBMT First Zonal Football
Tournament, 25th-27th July, 2022.

e  Prof. Sambit Dutta, Dean International, Faculty of Science and Engineering, Curtin University, Western Australia along with his
team were visited at CSIR-CIMFR, Dhanbad on 15.06.2022.

e Address by Chief Guest, Prof. D. C Panigrahi, Ex Director, IIT (ISM) Dhanbad on the occasion of National Technology Day on 11th
May, 2022.

e  Dr. Sourav Pal, Director IISER, Kolkata (Former Director CSIR-NCL, Pune) delivered lecture on 30.09.2022.

Honours and Awards:

e Prof. Arvind Kumar Mishra, Director CSIR-CIMFR Dhanbad was felicitated at IE(l) Durgapur on December 2022 as an eminent
Mining Engineering personality.

e Dr. Vetrivel Anguselvi received Women Pride Awards-2022 by Dainik Bhaskar.
e Dr. Vetrivel Anguselvi received Best Women Researcher in Biotechnology Award-2022 by CISR Foundation.

e Dr. Arka Jyoti Das, Scientist, CSIR-CIMFR, Dhanbad received Young Engineer Award from Institution of Engineer, India on
December 2022.

. Dr. Vivek Himanshu, Scientist, CSIR-CIMFR, Dhanbad received Young Engineer Award from Institution of Engineer, India on
December 2022.

e Dr. Debadutta Mohanty, Sr. Principal Scientist, CSIR-CIMFR, Dhanbad has been awarded MGMI award of Excellence for Earth
Sciences/ Mineral Engineering for the year 2021-22 for his outstanding contribution in Earth Sciences.

e Dr. Aditya Rana, Sr. Scientist, CSIR-CIMFR, Dhanbad received Vishwakarma Award from CIDC NITI Aayog on March 2023.
e Dr. Aditya Rana, Sr. Scientist, CSIR-CIMFR, Dhanbad received Vishwakarma Award from CIDC NITI Aayog on 10 April 2023.

Major Events at CSIR-CIMFR:

e CSIR-CIMFR, Dhanbad celebrated International Women’s Day 2023 on 10th March, 2023.
e CSIR-CIMFR, Dhanbad celebrated National Science Day on 28th February 2023.

e CSIR-CIMFR, Dhanbad celebrated its Foundation Day, on 18th November 2022.

e Celebration of 7th “Ayurveda Day” on 18.10.2022.

e CSIR-CIMFR, Dhanbad celebrated Vigilance Awareness Week, 2022 and conducted various programs during 31st Oct -0O7th Nov,
2022.

e CSIR-CIMFR, Dhanbad celebrated 81st CSIR Foundation Day-2022 on 30th September, 2022.
e  CSIR-CIMFR was organized 51st Shanti Swarup Bhatnagar Memorial Football Tournament-2022 from 25th-27th July, 2022.
e National Technology Day was celebrated on 11th May, 2022 at CSIR-CIMFR, Dhanbad.

CSIR-CIMFR, Dhanbad organized a “Swachhata Pakhwada” from 02.05.2022 to 17.05.2022.

KNOWLEDGE DISSEMINATION CENTRE
SCIENCE COMMUNICATION & PUBLICATION

Annual Report: Reports on all the R&D activities and supporting services as also other technical as well as financial information of
the institute for the year 2022-23 were collected, compiled, edited and published in the form of CSIR-CIMFR Annual Report for
distribution to the policy makers of the country, higher ranks of the mining and fuel sectors and academic as well as research institutes
of the India and abroad. Technical Notes and Write-ups: Technical notes and write-ups on various R&D work and other important
activates were prepared and issued to different organizations and individuals when asked for.

CSIR Annual Report: A report covering the summary of the major accomplishments of CSIR-CIMFR in R&D work during 2022-23 was
prepared and sent to CSIR for inclusion in CSIR annual report.

Display advertisements: a good number of display advertisements were prepared and released during the year to keep up good images
of the institute.

Distribution of publications: Regular as well as special publications was distributed among the people and organizations connected
with mining, fuel and allied industries of India and abroad.




Mailing List: The mailing list covering the addresses of different organizations as well as distinguished persons connected with mining,
fuel and allied industries in India and abroad was updated regularly for distribution of publications and selection of experts as well as
referees.

CSIR-CIMFR Project & Work Record Book: CSIR-CIMFR Project & work record book for the year 2023 was published and distributed
amongst scientists, officers and other staff members of the institute.

KNOWLEDGE DISSEMINATION CENTRE

CIMFR KDC is actively engages in acquision technical processing and updating the collection and providing a platform for E-access of
information sources to expand the horizon of information base to the scientific community.

KDC (Library) is also playing a coordinating role between users and the literature, providing personal information service through
current Awareness (CAS) and Selective Dissemination of Information (SDI) using modern information technology.

Besides the day-to-day circulation, reference and reprographic service, KDC is also rendering the following service Documentation, List
of latest addition, Bibliographic service, OPAC search, CD-ROM search, In-house database, Internet Facility and Access to E-Journals.

As per the instruction of the official language implementation, KDC has been developing a variety of collection in Hindi language.

Institutional Repository (IR) has been established using open source software with an aim to provide online access to CSIR-CIMFR
research articles. Users have also bar-coded and EM security system was also implemented at KDC.

Books Reports, Standards, Specification and Bound Volumes 34170.

STANDARDS, TECHNOLOGY MANAGEMENT & ISTAG DIVISION

Deputation of CIMFR, Scientists abroad for attending Seminar/ Symposia/ Conference, Business Development, Bilateral Exchange
Program, Scholarship, International Project, Lecture etc.:

Name of the Scientist Country Visited

Sri. Vishal Chauhan Scientist 08-11 May’' 2022 Gothenburg, To attend 24" International Conference on
Sweden Fluidized Bed conversion 2022
2 Dr. C. Sawmiliana Chief Scientist  [01-06 July’ 2022 Nepal Technical Discussion on Hydroelectric Project at
Nepal

3 Dr. R. E. Masto Senior Principal |18-29 Nov’ 2022 Czech Republic  |Bilateral Exchange Program of CSIR & Czech
Scientist Republic

4 Dr. Siddharth Singh Senior Principal |18-29 Nov’' 2022 Czech Republic  |Bilateral Exchange Program of CSIR &
Scientist

Czech Republic

International CCS summer school 2022,
Greenhouse Gas R&D Program

The visit is under a bilateral project sanctioned
by DST, New Delhi under India-Japan Cooperative
Science Program between DST and JSPS.

27 Nov' to 04 Dec’
2022
10-30t" March’ 2023

5 Sri. Jaywardhan Kumar | Senior Scientist Indonesia IEA

6 Dr. Ranjan Kumar Senior Principal

Scientist

Kyoto University,
Japan

New Agreement/ MoU signed (April’ 22 -Mar’ 23)

m Title of the Agreement Party’s Name and Address

1 Tripartite Agreement between Mahanadi Coalfields Limited; NLC|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|07.04.2022
Tamilnadu Power Ltd. and CSIR-CIMFR, Dhanbad for Coal Sampling|Jagruti Vihar, Sambalpur, Odisha and NLC Tamilnadu
Work Power Ltd., Mayor Sathyamurthy Road, FSD, Egmore,
Certificate No.: M 591378 Chetpet, Chennai
Dated: 29.06.2021
2 MoU bet’ CSIR-CIMFR, Dhanbad and Kazi Nazrul University,|Kazi Nazrul University, Asansol 21.04.2022

Asansol

3 Agreement bet’ CSIR-CIMFR and SEPC for scientific & technical
studies on sampling and analysis of imported and indigenous coal
unloaded at VOC port end, Tuticorin

M/s. SEPC Power Private Limited, MEIL House, First|22.04.2022
Floor, No. 395, Anna Salai, Teynampet, Chennai —
600 018

4 Tripartite Agreement between Northern Coalfields Limited; Madhya|CSIR-CIMFR, Dhanbad; Northern Coalfields Limited;|05.05.2022
Pradesh Power Generating Company Ltd. and CSIR-CIMFR,|Singrauli, M.P and Madhya Pradesh Power Generating
Dhanbad for Coal Sampling Work Company Ltd., Block No. 09, Shakti Bhawan, Vidyut
Certificate No.: BT 995160 Nagar, Rampur, Jabalpur
Dated: 18.04.2022

5 Collaborative Agreement Between CSIR-CIMFR and Jindal Power| M/s. Jindal Power Limited, Tamnar, Raigarh, Chhattisgarh|11.05.2022
Limited for Development and Installation of Retractable Bed Cover
for Trucks/ Tippers

6 Tripartite Agreement between Western Coalfields Limited; Dhariwal [CSIR-CIMFR, Dhanbad and Western Coalfields Limited,|19.05.2022

Infrastructure Limited and CSIR-CIMFR, Dhanbad for Coal Sampling
Work

Certificate No.: BK 812138

Dated: 19.04.2022

Civil Lines, Nagpur 400001 and Dhariwal Infrastructure
Limited, CESC House, Chowringhee Square, Kolkata —
700 001




Title of the Agreement Party’s Name and Address

Delhi for Coal Sampling Work
Certificate No.: 9803c01aa2333c9ebael Dated: 02.04.2022

Bhawan, Scope Complex, 7 Institutional Area, Lodhi
Road, New Delhi- 110 003

7 Bilateral Agreement between Damodar Valley Corporation, Kolkata| CSIR-CIMFR, Dhanbad and 20.05.2022
and CSIR-CIMFR, Dhanbad for Coal Sampling Work Damodar Valley Corporation, DVC Tower, VIP Road,
Certificate No.: AG 713944 Kolkata
Dated: 10.03.2022
8 Tripartite Agreement between Mahanadi Coalfields Limited; Raipur|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|30.05.2022
Energen Limited and CSIR-CIMFR, Dhanbad for Coal Sampling|Jagruti Vihar, Burla, Sambalpur, Odisha and Raipur
Work Energen Limited, Tilda, Village Raikheda, Raipur,
Certificate No.: M 195622 Chhattisgarh
Dated: 23.05.2022
9 Tripartite Agreement between Western Coalfields Limited; GMR|CSIR-CIMFR, Dhanbad and Western Coalfields Limited,|30.05.2022
Warora Energy Liimited and CSIR-CIMFR, Dhanbad for Coal|Civil Lines, Nagpur 400001 and GMR Warora Energy
Sampling Work Liimited, Naman Centre, Bandra Kurla Complex, Bandra
Certificate No.: BL 056674 (East), Mumbai
Dated: 04.05.2022
10 Tripartite Agreement between Western Coalfields Limited; Dhariwal [CSIR-CIMFR, Dhanbad and Western Coalfields Limited,|08.06.2022
Infrastructure Limited and CSIR-CIMFR, Dhanbad Civil Lines, Nagpur 400001 and Dhariwal Infrastructure
Certificate No.: BK 522702 Limited, CESC House, Chowringhee Square, Kolkata —
Dated: 27.05.2022 700 001
11 Tripartite Agreement between Eastern Coalfields Limited; Gujarat|CSIR-CIMFR, Dhanbad and Eastern Coalfields Limited,|13.06.2022
State Electricity Corporation Limited and CSIR-CIMFR, Dhanbad for|Sanctoria, Dishergarh, Burdwan and Gujarat State
Coal Sampling Work Electricity Corporation Limited, Vidyut Bhavan, Race
Certificate No.: Course, Vadodara
IN-GJ67721562762510U
Dated: 31.05.2022
12 Tripartite Agreement between Northern Coalfields Limited; Raipur|CSIR-CIMFR, Dhanbad; Northern Coalfields Limited;|13.06.2022
Energen Limited and CSIR-CIMFR, Dhanbad for Coal Sampling|Singrauli, M.P and Raipur Energen Limited, Factory
Work Tilda, Tilda, Village Raikheda, Raipur, Chhattisgarh
Certificate No.: BU 060657
Dated: 30.05.2022
13 Tripartite Agreement between Northern Coalfields Limited; Mahan|CSIR-CIMFR, Dhanbad; Northern Coalfields Limited;|13.06.2022
Energen Limited and CSIR-CIMFR, Dhanbad for Coal Sampling|Singrauli, M.P and Mahan Energen Limited, VIII
Work Bandhora, P.O: Karsualal The Mada, Singrauli, M.P
Certificate No.: GA 068172
Dated: 09.06.2022
14 Tripartite Agreement between Mahanadi Coalfields Limited; Jindal|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|16.06.2022
Power Limited and CSIR-CIMFR, Dhanbad for Coal Sampling Work |Burla, Sambalpur, Odisha and Jindal Power Limited, O.
Certificate No.: K 894782 P. Jindal Super Thermal Power Plant, Tamnar, Raigarh,
Chhattisgarh
15 Tripartite Agreement between Mahanadi Coalfields Limited; MB|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|18.06.2022
Power (Madhya Pradesh) Limited and CSIR-CIMFR, Dhanbad for|Burla, Sambalpur, Odisha and M/s. MB Power (Madhya
Coal Sampling Pradesh) Limited, Anuppur Thermal Power Project,
Certificate No.: Laharpur, Jaithari, Anuppur, Madhya Pradesh
IN-DL44961959617161U
Dated: 10.06.2022
16 Tripartite Agreement between Mahanadi Coalfields Limited; R.K.M|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|29.06.2022
Powergen Private Limited and CSIR-CIMFR, Dhanbad for Coal|Burla, Sambalpur, Odisha and R.K.M Powergen Private
Sampling Ltd., 14, Dr. Giriappa Road, T. Nagar, Chennai — 600 017
Certificate No.: M 663472
Dated: 28.06.2022
17 Bilateral Agreement between CSIR-CIMFR, Dhanbad and Tamil Nadu Generation and|12.07.2022
CSIR-CIMFR and TANGEDCO, Chennai for Coal Sampling Work Distribution Corporation Limited, 2" Floor, Western wing,
Certificate No.:0c1445217b16bec2bcf2 NPKRR Maaligai, No.144, Anna Salai, Chennai — 600
Dated: 12/07/2022 002
18 Tripartite Agreement between Mahanadi Coalfields Limited;|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|14.07.2022
Rajasthan Rajya Vidyut Utpadan Nigam Limited and CSIR-CIMFR,|Burla, Sambalpur, Odisha and Rajasthan Rajya Vidyut
Dhanbad for Coal Sampling Work Utpadan Nigam Limited (RRVUNL), Vidyut Bhawan,
Certificate No.: M 712805 Janpath, Jaipur - 302 005
Dated: 11/07/2022
19 Bilateral Agreement between CSIR-CIMFR, Dhanbad and NTPC Limited, NTPC|28.07.2022
CSIR-CIMFR and NTPC Limited, New Delhi for Coal Sampling Work|Bhawan, Scope Complex, 7 Institutional Area, Lodhi
Certificate No.: AH 759586 Road, New Delhi- 110 003
Dated: 09/06/2022
20 Tripartite Agreement between The Singareni Collieries Company| CSIR-CIMFR, Dhanbad; The Singareni Collieries
Ltd., NTPC - Telangana Super Thermal Power Project and CSIR-|Company Ltd., P.O: Kothagudam Collieries, Telangana|28.07.2022
CIMFR, Dhanbad for Coal Sampling Work and NTPC - Telangana Super Thermal Power Project,
Certificate No.: AH 759589 Ramagundam, Telangana
Dated: 09.06.2022
21 Bilateral Agreement between CSIR-CIMFR and NTPC Limited, New|CSIR-CIMFR, Dhanbad and NTPC Limited, NTPC|29.07.2022




Title of the Agreement Party’s Name and Address

Energen Limited and CSIR-CIMFR, Dhanbad for Coal Sampling work
Certificate No.: C 721307
Dated:

Burla, Sambalpur, Odisha and M/s. Raipur Energen
Limited,
Raipur, Chhattisgarh — 493225

22 Tripartite Agreement between Northern Coalfields Limited; Jindal|[CSIR-CIMFR, Dhanbad; Northern Coalfields Limited;|29.07.2022
Power Limited and CSIR-CIMFR, Dhanbad for Coal Sampling Work |Singrauli, M.P and and Jindal Power Limited, O. P.
Certificate No.: BU 015306 Jindal Super Thermal Power Plant, Tamnar, Raigarh,
Dated: Nil Chhattisgarh
23 Agreement for Calibration of Instantel Inc., Canada Seismographs |M/s. Ultra Enviro-Systems (UES) Pvt. Ltd., HS-6, Kailash|30.08.2022
Colony Market, New Delhi — 110 048
24 |Tripartite Agreement between Western Coalfields Limited; GMR|CSIR-CIMFR, Dhanbad and Western Coalfields Limited,|08.09.2022
Warora Energy Liimited and CSIR-CIMFR, Dhanbad for Coal|Civil Lines, Nagpur 400001 and GMR Warora Energy
Sampling Work Liimited, Naman Centre, Bandra Kurla Complex, Bandra
Certificate No.: BK 907986 (East), Mumbai
Dated: 19.08.2022
25 Tripartite Agreement between Mahanadi Coalfields Limited; GMR|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|16.09.2022
kamalanga Energy Ltd. and CSIR-CIMFR, Dhanbad for Coal|Burla, Sambalpur, Odisha and GMR Kamalanga
Sampling Work Energy Ltd., PS: Kantabania, Vill.: Meramundali, Dist.:
Certificate No.: M 507745 Dhenkanal, Odisha
Dated: 10/06/2022
26 Tripartite Agreement between Western Coalfields Limited; Dhariwal [CSIR-CIMFR, Dhanbad and Western Coalfields Limited,|30.09.2022
Infrastructure Limited and CSIR-CIMFR, Dhanbad for Coal Sampling|Civil Lines, Nagpur 400001 and Dhariwal Infrastructure
Work Limited, CESC House, Chowringhee Square, Kolkata —
Certificate No.: BN 929809 700 001
Dated: 12.09.2022
27 Tripartite Agreement between Western Coalfields Limited; GMR|CSIR-CIMFR, Dhanbad and Western Coalfields Limited,|30.09.2022
Warora Energy Liimited and CSIR-CIMFR, Dhanbad for Coal|Civil Lines, Nagpur 400001 and GMR Warora Energy
Sampling Work Liimited, Naman Centre, Bandra Kurla Complex, Bandra
Certificate No.: BL 359274 (East), Mumbai
Dated: 08.08.2022
28 Tripartite Agreement between Mahanadi Coalfields Limited; MB|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|14.10.2022
Power (Madhya Pradesh) Limited and CSIR-CIMFR, Dhanbad for|Burla, Sambalpur, Odisha and M/s. MB Power (Madhya
Coal Sampling Pradesh) Limited, Anuppur Thermal Power Project,
Certificate No.: Laharpur, Jaithari, Anuppur, Madhya Pradesh
IN-DL94744307813047U
Dated: 29.09.2022
29 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Vardhman Towers Private Limited, Shree Jee|04.11.2022
CSIR-CIMFR Technology Complex, Kali bari Road, Hazaribagh - 825 301,
Jharkhand, Factory P.O: Karamnasa, P.S: Durgawati,
Dist.: Kaimur (Bhabhua) — 821105, Bihar
30 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Krishna Udyog, 18 Gola Road, ramgarh Cantt (Near|18.11.2022
CSIR-CIMFR Technology basic School), Dist.: Ramgarh — 829 122, Jharkhand,
Factory: Mouza: Dharhar, P.O: Karamnasa, P.S: Durgawati,
Dist.: Kaimur (Bhabhua) — 821105, Bihar
31 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Anjaneya Fuels, 8, Block — B, Lake Town, Kolkata —|{18.11.2022
CSIR-CIMFR Technology 700 089, Factory: Mouza: Dharhar, P.O: Karamnasa, P.S:
Durgawati, Dist.: Kaimur (Bhabhua) — 821105, Bihar
32 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Hemkunt Ventures, 132 A Pandit Jee Road,|18.11.2022
CSIR-CIMFR Technology Hurhuru, P.O & dist. Hazaribagh — 825301, Jharkhand,
Factory: P.O: Karamnasa, P.S: Durgawati, Dist.: Kaimur
(Bhabhua) - 821105, Bihar
33 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Synergy Urja Ventures, Satishchandra Kuttir, Kani|18.11.2022
CSIR-CIMFR Technology Bazar, P.0 & Dist.: Hazaribagh — 825301, Jharkhand,
Factory: P.O: Karamnasa, P.S: Durgawati, Dist.: Kaimur
(Bhabhua) - 821105, Bihar
34 Agreement for the work of Third Party Sampling and Analysis for|[NMDC Limited, 24.11.2022
dispatch of Iron Ore to Donimalai complex 10-3-311/A, Khanij Bhawan, Castle Hills, Masab Tank,
Hyderabad- 500 028
35 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Prakash Associates, Modidih, Murradih, Barwadda,|03.01.2023
CSIR-CIMFR Technology Dhanbad
36 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Sony Infratacture, Sharda Nagar, Ranipur Road, 03.01.2023
CSIR-CIMFR Technology Betul - 460 001, M.P
37 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Sony Trading Company, Ena Islampur, East|03.01.2023
CSIR-CIMFR Technology Bhugatdih, Jharia, Dhanbad, Jharkhand
38 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Ekram Soft Coke Industries, Ena Islampur, East|03.01.2023
CSIR-CIMFR Technology Bhugatdih, Jharia, Dhanbad, Jharkhand
39 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. S.R.S. Coke Industries, 03.01.2023
CSIR-CIMFR Technology Sone Diha, Barachatti, Gaya — 824 201, Bihar
40 Tripartite Agreement between Mahanadi Coalfields Limited; Raipur|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;/10.01.2023




Title of the Agreement Party’s Name and Address -m_

41 Bilateral Agreement between CSIR-CIMFR, Dhanbad and NTPC Limited, NTPC|11.01.2023
CSIR-CIMFR and NTPC Limited, New Delhi for Coal Sampling Work|Bhawan, Scope Complex, 7 Institutional Area, Lodhi
Certificate No.: F 832734 Road, New Delhi- 110 003
Dated: 06/01/2023
42 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Bhagwati Coking Coals Private limited, L. C. Road,|25.01.2023
CSIR-CIMFR Technology Behind 1.0.C.L Building, Dhanbad —
828109, Jharkhand
43 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Bajrang Fuels, P.O- Kuju, P.S: Mandu, Dist.:[25.01.2023
CSIR-CIMFR Technology Ramgarh — 825316, Jharkhand
44 Tripartite Agreement between Mahanadi Coalfields Limited;|CSIR-CIMFR, Dhanbad; Mahanadi Coalfields Limited;|23.02.2023
Prayagraj Power Generation Company Limited and CSIR-CIMFR,|Burla, Sambalpur, Odisha and M/s. Prayagraj Power
Dhanbad for Coal Sampling work Generation Company Limited,
Certificate No.: Shatabdi Bhawan, Noida, U.P — 201 301
IN-UP33094883401446V
Dated: 13.02.2023
45 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Hazi Prakash Udyog Company, Ena Islampur, East|07.03.2023
CSIR-CIMFR Technology Bhugatdih, Jharia, Dhanbad, Jharkhand
46 Agreement for Know How Transfer of Improved Soft Coke Making a|M/s. Modern Industries, 07.03.2023
CSIR-CIMFR Technology Ena Islampur, East Bhugatdih, Jharia, Dhanbad,
Jharkhand
47 Memorandum of Understanding between CSIR-CIMFR and Tripura|Tripura University, P.O: Surjyamaninagar, P.S: Amtali,|22.03.2023
University, Tripura District: West Tripura, State- Tripura
48 Tripartite Agreement between Northern Coalfields Limited;|CSIR-CIMFR, Dhanbad; Northern Coalfields Limited;|28.03.2023
UPRVUNL and CSIR-CIMFR, Dhanbad for Coal Sampling Work Singrauli, M.P and UPRVUNL, 14 Ashok Marg, Shakti
Certificate No.: Bhawan Extension, Lucknow — 226 001
IN-UP71064110627806V
Dated: 28/03/2023
49 Tripartite Agreement between Western Coalfields Limited; Dhariwal [CSIR-CIMFR, Dhanbad and Western Coalfields Limited,|31.03.2023
Infrastructure Limited and CSIR-CIMFR, Dhanbad for Coal Sampling|Civil Lines, Nagpur 400001 and Dhariwal Infrastructure
Work Limited, CESC House, Chowringhee Square, Kolkata —
Certificate No.: BU 853964 700 001
Dated: 08.03.2023
50 Tripartite Agreement between Western Coalfields Limited; GMR|CSIR-CIMFR, Dhanbad and Western Coalfields Limited,|31.03.2023
Warora Energy Liimited and CSIR-CIMFR, Dhanbad for Coal|Civil Lines, Nagpur 400001 and GMR Warora Energy
Sampling Work Liimited, Naman Centre, Bandra Kurla Complex, Bandra
Certificate No.: BU 249598 (East), Mumbai
Dated: 21.02.2023
51 Bilateral Agreement between CSIR-CIMFR, Dhanbad and NTPC Limited, NTPC|31.03.2023
CSIR-CIMFR and NTPC Limited, New Delhi for Coal Sampling Work|Bhawan, Scope Complex, 7 Institutional Area, Lodhi
Certificate No.:b13aef5fd2b975ed266f Road, New Delhi- 110 003
Dated: 15/12/2022
Premium/ Royalty received from Technology Transfers during 2022-23:
1 KV-LITE CIMFR Coal Inhibitor KV Fire Chemicals (India) Pvt. Ltd., Kamala Nivas, Plot -32, | 236=00
Lane-D, Sector-8, Vashi, Navi Mumbai — 400 703 Period: 2021-22
2 Heat Recovery Type Non-Recovery | M/s. Tuaman Engineering Ltd., N.S. Road, Kolkata — 700 001 % 2.95 crores
Coke Oven Including GST & TDS
3 Improved  Soft Coke  Making | M/s. Vardhman Towers Private Limited, P.O: Karamnasa, Dist.: | 9, 44, 000=00
Technology Kaimur (Bhabhua) — 821105, Bihar Including GST
4 Emulsion Explosive Emulcoal-100, | M/s. IDL Explosives Limited, Kukatpally, Post Bag No. 1, |2, 07, 725=00
Emulcoal-300 Santhnagar (IE), P.O: Hyderabad Z(-)17, 604=00
5 Improved  Soft Coke  Making | M/s. Krishna Udyog, Mouza: Dharhar, P.O: Karamnasa, P.S: |9, 44, 000=00
Technology Durgawati, Dist.: Kaimur (Bhabhua) — 821105, Bihar Including GST
6 Improved  Soft Coke  Making | M/s. Anjaneya Fuels, Mouza: Dharhar, P.O: Karamnasa, P.S: |%9, 44, 000=00
Technology Durgawati, Dist.: Kaimur (Bhabhua) — 821105, Bihar Including GST
7 Improved  Soft Coke  Making | M/s. Hemkunt Ventures, P.O: Karamnasa, P.S: Durgawati, Dist.: | 9, 44, 000=00
Technology Kaimur (Bhabhua) — 821105, Bihar Including GST
8 Improved  Soft Coke  Making | M/s. M/s. Synergy Urja Ventures, P.O: Karamnasa, P.S: Durgawati, | 9, 44, 000=00
Technology Dist.: Kaimur (Bhabhua) - 821105, Bihar Including GST
9 Improved  Soft Coke  Making | M/s. Prakash Associates, Modidih, Murradih, Barwadda, Dhanbad | 29, 44, 000=00
Technology Including GST
10 Improved  Soft Coke  Making | M/s. Sony Infratacture, %9, 44, 000=00
Technology Sharda Nagar, Ranipur Road, Betul — 460 001 , Madhya Pradesh | Including GST
11 Improved  Soft Coke  Making | M/s. Sony Trading Company, Ena Islampur, East Bhugatdih, Jharia, | 9, 44, 000=00
Technology Dhanbad, Jharkhand Including GST
12 Improved  Soft Coke  Making | M/s. S.R.S. Coke Industries, 29, 44, 000=00
Technology Sone Diha, Barachatti, Gaya — 824 201, Bihar Including GST
13 Improved  Soft Coke  Making | M/s. Ekram Soft Coke Industries, Ena Islampur, East Bhugatdih, | 9, 44, 000=00
Technology Jharia, Dhanbad, Jharkhand Including GST
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Improved  Soft  Coke
Technolog
Improved

Technology

Soft  Coke

Improved  Soft  Coke
Technolog
Improved

Technolog

Soft  Coke

Making | M/s. Bhagwati Coking Coals Private limited, L. C. Road, Behind | 9, 44, 000=00
1.0.C.L Building, Dhanbad — 828109, Jharkhand Including

Making | M/s. Bajrang Fuels, P.O- Kuju, P.S: Mandu, Dist.: %9, 44, 000=00
825316, Jharkhand Including GST

Including GST
29, 44, 000=00
Including GST

4, 29, 06, 357=00

Ramgarh —

Making | M/s. Hazi Prakash Udyog Company, Ena Islampur, East Bhugatdih,
Jharia, Dhanbad, Jharkhand

Making | M/s. Modern Industries, Ena Islampur, East Bhugatdih, Jharia,
Dhanbad, Jharkhand

Grand Total:

(Rupees Four Crore Twenty Nine Lakhs Six Thousand Three Hundred and Fifty Seven Only)

Lecture Delivered By Dr. S. S. Sarkar, Retd. CMO, Eastern Coalfield Ltd. (wellness And Nutrition Consultant) for Health

Consciousness In CSIR-CIMFR Auditorium
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STAFF NEWS AND OTHERS

Y. MINE FIRE, VENTILATION,MINER'S SAFETY AND HEALTH RESEARCH GROUP ~N
CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD

OXY-BLOWN PFBG FLOW DIAGRAM The Research Group

Since inception of CSIR-Central Institute of Mining and Fuel Research
Dhanbad in 1956 this group has been catering the need of Mining
and allied Industries. This group strives to focus on improvement of
workplace environment in mines, Miner's safety and health issue. It
has an accolade of successfully and timely completion of ventilation
planning and design in more than 200 mines. Major coal mine fire of
the country have been successfully controlled by this group saving
mining equipment, and energy resources worth several crores of
rupees. Apart from these milestones, this group is engaged on

P research and development of ventilation, fire and safety parameters
| sunction no. - funded by Ministry of Coal, Ministry of Energy of GOI, CIL R&D Board,
I Kolkata.

NO.5PIT Staphe Pit

Major Milestones Achieved

Water mist generation system.
Developmentof Chamber method of ventilation as preventive measure to avoidfire in goaf due to surface leakage.

Development of two fire suppression technology, viz. HPHS N2 foam technology, water mist technology in dealing with open as well
assealedfire

Application of DynamicBalancing of pressure technique controlfire(Majorfiresin more than 50 mines controlled by thistechnique)

Application of Multi-zonal Ventilation system toimprove workplace environmentin remote workings

Ongoing R&D activities

Mine Ventilation Planning &design

Design of ventilation system of fire affected and deep mines

Assessmentand control of fire in sealed area, abandoned workings, developed, depillared goaved outareaworked by open cast
Safesealing of mines affected with fire and its recovery

Coal dustexplosion study

Early detection of spontaneous heating/fire in opencast, UG mines, dumpsand stacks

Ascertaining the susceptibility of coal to self-heating

Prevention and control of fire in opencast benches, coal stacks etc.

Assessmentof Air borne respirable dustand control measures

Providing solutionsin the area of remote sensingand GIS

TunnelVentilation &Fire Safety




View of CSIR-CIMFR Barwa Road Campus
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and Water Resource Prospects in East Bokaro Coalfield, Damodar Basin, India. In: Yadav, S., Negm, A.M., Yadava, R.N. (eds)
Water Quality, Assessment and Management in India. Earth and Environmental Sciences Library. Springer, Cham. https://doi.
0rg/10.1007/978-3-030-95687-5_17.

Pallabi Das, Suman Dutta “Sustainable membranes with FNs: Current and emerging research trends” (2022), In Dutta S, Hussain
CM (eds) Membranes with functional nanomaterials: Current & Emerging Research Trends in Membrane Technology, Pages 159-
183, Elsevier B.V. https://doi.org/10.1016/B978-0-323-85946-2.00011-4.

Pallabi Das, KKK Singh “Wastewater Remediation: Emerging Technologies and Future Prospects” (2022), In: Singh, V.P., Yaday,
S., Yadav, K.K., Yadava, R.N. (eds) Environmental Degradation: Challenges and Strategies for Mitigation. Water Science and
Technology Library, vol 104. Springer, Cham. https://doi.org/10.1007/978-3-030-95542-7_11.

Pallabi Das, KKK Singh, AK Singh “Sustainable Technologies for Value Added Product Recovery from Wastewater” (2022), In:
Singh, V.P., Yaday, S., Yadav, K.K., Yadava, R.N. (eds) Environmental Degradation: Challenges and Strategies for Mitigation. Water
Science and Technology Library, vol 104. Springer, Cham. https://doi.org/10.1007/978-3-030-95542-7_19 .

Sinha A., Mohanty D., (2022). Chapter-5: Coalbed methane (CBM) and underground coal gasification (UCG) in the evolving energy
landscape of India. In Book: Sain K., Roy S., Gupta H. K. (eds.) Emerging Energy Resources in India (x+222), Geological Society
of India, Bangalore, pp.105-133. ISBN No: 978-93-80998-48-0.

HONOURS / AWARDS

-

Dr. Jai Krishna Pandey, Chief Scientist and HORG participated several meetings conducted by MoEFCC, New Delhi.

Dr. Santosh Kumar Ray, Chief Scientist and HOS participated several meetings conducted by Board of Mining Examinations,
DGMS, Dhanbad.

Dr. Santosh Kumar Ray, Chief Scientist participated a training program on “Emotional Intelligence at Workplace for Scientists/
Technologists” at Centre for Organization Development, Hyderabad sponsored by Department of Science and Technology during
October 31 to November 4, 2022.

Dr. Santosh Kumar Ray, Chief Scientist participated in a panel discussion “On Future of Mining Engineering” in 32nd National
Convention of Mining Engineers on Occupational Health Problem and Remedial Measures in Mining Operation, organized by IE
(1), Durgapur Local Centre, on December 3-4, 2022. Further, he chaired in a technical session and was chief guest in valedictory
function.

Dr. Niroj Kumar Mohalik, Senior Principal Scientist chaired a technical session in 32nd National Convention of Mining Engineers
on Occupational Health Problem and Remedial Measures in Mining Operation, organized by IE (), Durgapur Local Centre, on
December 3-4, 2022. He delivered the concluding remarks in valedictory function.

Dr. Santosh Kumar Ray, Chief Scientist and Dr. Niroj Kumar Mohalik, Senior Principal Scientist organized a Professional Training
on “Work Place Monitoring studies on Dust, Noise and whole body vibration — method, instruments and its importance” at BIOM,
Kirandul complex, NMDC Ltd. on 14.01.2023 and at BIOM, Bacheli complex, NMDC Ltd. on 15.01.2023.

Dr. Niroj Kumar Mohalik, Senior Principal Scientist received ITAS Mettler Toledo Award — 2022 from Indian Thermal Analysis
Society, BARC, Mumbai.



https://www.igi-global.com/affiliate/tg-sitharam/1720/
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https://doi.org/10.1007/978-3-030-95542-7_11
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Debashish Mishra delivered two lectures to the mining executives of BCCL at BCCL, HRD, Kalayan Bhawan. One on a topic
entitled “Innovative methods for detection and delineation of spontaneous heating/fire” on 18-01-2023 and another on “Recent
developments in mine ventilation and fire” on 20-10-2022.

Dr. Arka Jyoti Das received Young Engineers Award 2022 from The Institution of Engineers (India).

Amar Kr. Singh received 2nd Prize in Vigilance Awareness Week, 2022 and Man of the Match in the Final Match in the SSBMT
Zonal Cricket Tournament held at CSIR-NEIST, Jorhat.

IEl Young Engineers Award was conferred to Dr. Vivek Kumar Himanshu in recognition of his contributions in the field of Mining
Engineering on the occasion of 32nd National Convention of Mining Engineers at Durgapur Local Centre of The Institution of
Engineers (India) during October 03-04, 2022.

Dr. Narayan Kumar Bhagat was awarded PhD Degree on 13th June 2022 from IIT (ISM), Dhanbad. The title of thesis was “
Controlled blasting techniques for safe excavation and stabilization of rock slopes on railway transportation route”.

Best paper award (1st Place) for young research scholars at CSEMM-2022 conference held at NIT Rourkela, June 17-19 to Mr.
Ashish Kumar Vishwakarma.

The Inder Mohan Thapar Foundation (IMTF) Research Award for the year 2021 from IIT(ISM), Dhanbad conferred to Dr. Santosh
Kumar Behera on 9th December 2022.

SERB International Research Experience Award for the year 2022-2023, from SCIENCE & ENGINEERING RESEARCH BOARD
(SERB), India awarded to Dr. Santosh Kumar Behera.

Dr. R. E. Masto, Senior Principal Scientist has been listed in Stanford University's report on the world top 2 % list of the most
cited Scientist.

Best paper presentation award to Dr. R. E. Masto, Slow release potash fertilizer from biomass and spent wash incineration ash”
10th Annual Convention of the Society for Fertilizer and Environment, 24-25 March 2023, Next generation management of agro
chemicals for achieving sustainable development goals.

CIMFR Nagpur Research Centre team received First Prize in the category of Exhibition Stall for showcasing Mine Safety Technology
during Metalliferous Mine's Safety Week-2022 at HCL, Malanjkhand Copper Project.

Dr. A.K. Raina was selected as Member Executive Council of Gondwana Geological Society (2021-2024).
Dr. A.K. Raina was selected as Member, Academic and Research Advisory Panel, University of Ladakh, Leh (2021-22).

Dr. A.K. Raina was selected as Reviewer, FONDECYT Program competition, National Research and Development Agency, Chile
(2021-22).

Dr. Abhay Kumar Singh is serving as an Associate Editor for Springer Group Journal “Mine Water and the Environment”

Dr. Abhay Kumar Singh is nominated in “Board of Studies” of Institute of Environment and Sustainable Development, Banaras
Hindu University, Varanasi.

Dr. Abhay Kumar Singh is serving as a member of BIS Sectional Committee: CHD 36 (Water Quality) and WRD 14 (Water
Conductor Systems).

Dr. Abhay Kumar Singh has been appointed as an external examiner for evaluation of M.Phil/Ph.D. Thesis of BHU and JNU.

Dr. Pallabi Das won second prize in poster presentation during Indo — French Workshop on Clean and Sustainable Energy
Technologies, held in CSIR-NPL, New Delhi (21-24th February, 2023).

Dr. Pallabi Das was invited as a reviewer for reputed International Journals-: Journal of water science and Technology, Building
engineering, Waste and Biomass valorization, environmental science and pollution research among other.

Dr. Apurba Sinhamahapatra is serving as an active member of ACS Division of Energy & Fuels (ENFL).

Dr. Apurba Sinhamahapatra served as a Review Editor and Guest Editor (special issue) for Frontiers in Chemical Engineering and
Guest Editor (special issue) for Crystals (MDPI) journal.

Dr. Apurba Sinhamahapatra is invited as a reviewer for International Journals-: Journal of Colloid and Interface Science, RSC
Advances, International Journal of Nanoscience, Advances in Colloid and Interface Science, Chemistry - An Asian Journal, Journal
of Natural Fibers, Advanced Materials Interfaces, ACS Applied Materials & Interfaces, and Chemistry.

31. Membership in organisational /national/international committees: Dr. D. Basak is

Member of BIS Committee on “Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment
Sectional Committee, MED-06".

Member of Panel — 1 on ‘Aerial Ropeways’, MED 06 and contributed in the work related to the cause of standardization/
revision of Indian Standards.

Alternate Member of BIS Committee on “Wire Ropes and Wire Products Sectional Committee, MED-10".
(A) Dr. D. Basak is (a) Member of the Editorial board for “Amity Journal of Operations Management (AJOM)”

(B) Member of the Editorial Team for “Journal of Mechanical Engineering Research”




(C) Reviewer of following international peer reviewed journals:

a. Information Sciences
b. NDT & E International
c. Global Advanced Research Journal of Engineering, Technology and Innovation
d. Educational Research
e. Mechanical Engineering Research
f.  The European Journal of Finance
g. Materials Evaluation
Shri S. Waghmare is Associate Member of Institution of Engineers (IE), India.

Dr. Debasish Basak is one of the Supervisors of the Ph. D. Thesis entitled, “Development of Eutectoid Steel for Wire-Rope
Application Possessing Enhanced Strength and Wear Resistance” by Mousumi Mallick submitted in the Department of Metallurgical
and Materials Engineering, National Institute of Technology, Durgapur, West Bengal - 713209, India and she was awarded Ph.
D. in April, 2022.

Mr. Jaywardhan Kumar was selected to participate in the [IEAGHG 2022 International Summer School Program on Carbon Capture,
Utilization and Storage held at Bandung, Indonesia.
Dr. Vinod A Mendhe has been elected as member of sectional committees of the section Earth System Science for 2023-2024.

Dr. Debadutta Mohanty has been conferred with MGMI Award of Excellence for Earth Sciences/Mineral Engineering for the year
2021-2022 for outstanding contribution in earth sciences on 25 September 2022.

Dr. Debadutta Mohanty has received the certificate of Proficiency for the Preparation of Greenhouse Gas Inventories jointly issued
by UNFCCC and Greenhouse Gas Management Institute, GHGMI in 2022.

Dr. Debadutta Mohanty has received the certificate from United Nations Framework Convention on Climate Change (UNFCCC) for
the technical review of biennial reports and national communications of Parties included in Annex | to the Convention.Extra-mural
human resource development:

Many students from different 1IT’s, NIT's and Central/state/private Universities have been guided for their project work and
Ph.D/M.Tech/M.Sc. work at this department. In the current financial year, following students have been awarded PhD who
have been received guidance from this Department.

Name of students m Title of the PhD Thesis

Ph.D. completed

1. | Dr. Mollika Banerjee Dr. V. A. Mendhe Petrographic controls and gas sorption properties of | Applied Geology, IIT
coal seams in East Bokaro coal basin, India (ISM) Dhanbad

2. | Dr. Ranjit Gangadhar | Dr. V. A. Mendhe Study of petrographic facets and adsorption behavior | Applied Geology, IIT

Khangar of shale gas reservoir in Jharia basin, India (ISM) Dhanbad

3. | Dr. Piyush Ranjan Das Dr. V. A. Mendhe Petrohraphic controls on coalbed methane of Jharia | Applied Geology, IIT
coal basin, Jharkhand, India (ISM) Dhanbad

M.Sc. (Tech.) completed

1. | Shibashis Banerjee Dr. V. A. Mendhe Spectroscopic and geochemical characteristics of | Applied Geology, |IT
lignite and sub-bituminous coal of different basin for | (ISM) Dhanbad
hydrocarbon generation potential

2. | Shivangi Umesh Gedam | Dr. V. A. Mendhe Petrographic characterization and its implications of | Applied Geology, IIT
paleo-depositional environment of organic matter (ISM) Dhanbad

3. | Divya Vijya Beknalkar Dr. V. A. Mendhe Petrohraphic and geological facets of coal and shale: | Applied Geology, |IT
A case study of Barmer Sanchore Basin Rajasthan , | (ISM) Dhanbad
India

Dr. R. Ebhin Masto, Senior Principal Scientist, visited Institute of Soil Biology and Biogeochemistry, Czech Academy of Sciences
and the Charles University, Prague in connection with the CSIR-CAS Bilateral project.

Prof. Jan Frouz, Director, Institute of Soil Biology and Biochemistry along with his Postdoc Dr. Martin Bartuska visited India from
30.07.2022 t0 13.08.2022. Again, Prof. Jan Frouz visited India along with Ph.D. student Ms. Alena Peterkova from 01.02.2023
t0 10.02.2023.

PhD awarded under the guidance of Dr R E Masto

Ms Dipita Ghosh (ISM (1IT) Full time Ph.D scholar). “Application of biochar for ecological restoration and enhancement of carbon
sequestration in coal mine degraded land”.




M.Sc Students

Department of Environmental Science and Disaster Management, BBMKU University

1. Mrs. Radha Kumari

2. Mr. Alok Kumar

Department of Environmental Science and Department of chemistry, Shyama Prasad Mukherjee University, Ranchi
Mr. Himanshu Kumar

Ms. Maher Fatmi

Ms. Nayab Gauhar

Ms. Yashomati Kumari

o s~ e N

Ms. Shweta Kumari

Vishwabharti University, Santiniketan, Bolpur, West Bengal
1. Mr. Apoorva Sharad

Lecture Delivered

1. Dr. Chandrani P. Verma delivered technical lecture on “Extraction of deep-seated reserves in a metal mine vis-a-vis design of
optimum thickness of crown pillar” at Sukinda Chromite Mine under the banner of MEAI Sukinda Chapter on 11th Jan 2023.

2. Dr. Chandrani P. Verma delivered technical lecture in Science Expo for school students on Role of CSIR-CIMFR Towards Building
Indian Mineral Industry — Service to Society organized by Raman Science Centre at its Campus in Nagpur on 21st January 2023.

3. Dr. Chandrani P. Verma reviewed paper on Study the impact of earthquake coefficient and slope angle on a gravity dam through
numerical simulation — a case study, Current Science Journal — March 2023.

4. Dr. Chandrani P. Verma performed duties as Chief Guest for Career Guidance Programme for “Better Tomorrow”on 18th March,
2023 at GPN, Nagpur organized by Polytech Mitra, Alumni Association of Govt. Polytechnic Nagpur

COPYRIGHT FILING

GAS-EXPLO 061CR2022. Filed Santosh Kumar Ray, Debashish Mishra, Niroj Kumar Mohalik, Raj
Priyadarshi, Jai Krishna Pandey, Jitendra Pandey, Kumari Anjali

Process design for remediation technology for acid mine | Pallabi Das, R..Rangari, G.C. Mondal, KKK Singh, PK Singh.
water treatment. Filed

PATENTS

1. Chaulya, S.K., Roy, S.K., Rana, A., Singh, P.K., Saurabh, K., Kabra, P. and Kabra, V.P. (2021) “Slope stabilization and monitoring
technique using geo-synthetic concrete cement mat and loT devices”, Filing Date: 17/May/2022, Application no. 202211028451.

2. Chaulya, S.K., Prasad, G.M., Mandal, S.K., Banerjee, G., Dey, S., Kumar, V., Kumar, N., Preity, Rawani, V.K. and Saw, G. “Solar-
based multipurpose utility system”, Filing Date: 27/May/2022, Application No. 202211030751.

3. A pyramidal bearing plate for rock bolt reinforcement in underground mines and openings” by Ranjan Kumar, Kumar Gaurav,
Prabhat Kumar Mandal, Arka Jyoti Das, Subhashish Tewari and Rana Bhattacharjee. Sent to CSIR for filing the patent.

4. Slow release potassium fertilizer from combustion wastes of biomass-based power plants (India Patent App no. 201611041058,
Grant No: Patent Number:417820)

5. A lightweight blast mat for muffling blast holes and controlling flyrock in near field blasting, (IPR/CIMFR/NA (04)/04(04)/22
Dated — 21.04.2022), More Ramulu, Partho Biswapati Choudhury, Saurav Rukhaiyar, Banti Kumar Dhar and Abdur Rahman.

6. A device and method of Rock Splitting by blasting of small sized holes drilled between large size holes. Filing No.:IPR/CIMFR/
NA(03)/04(03)/22 dated 21.04.2022 M. Ramulu, P. B. Choudhury and S. Rukhaiyar.

7. Patent submitted “Aero-Hydro Jig For High Ash Coals Beneficiation Process” 2023, S C Maji, S K Kabiraj, Manish Kumar, U S
Chattopadhyay

8. Copy right on “Coal slurry conditioning cylinder for froth flotation” Ref. No. IPR/CIMFR/CRA (03)/02 (1)2022 DATED 09.02.2022,
S C Maji, U S Chattopadhyay

WORKSHOP ORGANIZED

e A “Workshop on vision enhancement system for foggy weather” was organized at CSIR-CIMFR, Dhanbad, on 04.11.2022 (Fig. 9)
to disseminate information about the developed system and demonstrate the system operation by deploying on a truck. Around
100 delegates participated in the workshop from 17 industries and institutes, namely, Tata Steel Limited, BCCL, ECL, Tata Steel




Long Products Ltd., lIT (ISM), DGMS, DWI, Jindal Power Limited, Jindal Saw Limited, CDAC, NALCO, Vedanta, Adani, WCL,
ECL, Indian Salts, and CSIR-CIMFR. Discussions were held in the workshop on the way forward for further implementation of the
developed vision enhancement system in other mines.

The laboratory also organizes ‘Executive development program’ for ONGC executives for safe use of electrical equipment in
hazardous location.

CSIR-CIMFR stall in the 10th Science Expo at Raman Science Centre & Planetarium, Nagpur from 18th to 22nd January 2023.

CSIR-CIMFR Stall in the Conference Cum Exhibition, MINCON 2022 - MINES, MINERALS AND METALS, was organised at
Chitnavis Centre, Civil Lines, Nagpur during 14-16th October 2022
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GEOTECHNICAL ENGG. &
UNDERGROUND SPACE RESEARCH GROUP

CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH, DHANBAD

CSIR-CIMFR Roorkee Research Centre is known as Centre of
Excellence for Tunnelling and Underground Space Technology.
The centre is working in this area since 1973 for application-
oriented large national projects of highway, railway, hydroelectric
tunnels and contributed for the development of site specific
technology as follows.

1. Longest Highway Tunnel of India: NHAI highway tunnel in
J&K with CNTL-ILFS has achieved progress as per the target
because of appropriate tunnel design and geotechnical
investigations during construction of challenging 9.0 km long
tunnel at rock cover of 1.0 km in Himalayan formations. The
tunnel has shortened the Jammu-Srinagar highway by 32 km
with all-weather hill road.

2. High-speed Design & Construction of Road Tunnels in
Jaipur and Udaipur: Associated with national development
programmes for successful design and construction of Ghat-
ki-Guni twin highway tunnels in Jaipur within record time of
ten months and Chirwa Ghat highway tunnels at Udaipur.

3. Development of Northeast Region by Railway Tunnels:
Northeast Frontier Railway has been benefitted by the
valuable techniques for tunnelling in difficult ground
conditions by changing shape of opening, optimum support
systems and use of latest boomer drill machines for faster
construction of the rail tunnels to connect Silchar from other
parts of the country via Guwahati.

4. Tunnelling and Underground Excavations for
Hydroelectric Power Projects: The research work in the
areas of optimum & controlled blast design and tunnel
support system has been recognized by all upcoming major
hydro-electric tunnelling projects (NTPC, THDC, L&T, ITD,
HCC) in Uttarakhand, Himachal and J&K. The blast induced
vibrations were controlled by optimum blasting technique for
villager sensitive project locations of NTPC-Joshimath, L&T-
Singoli Uttarakhand and HCC-Kishanganga J&K.

5. Nationally Important Rail Tunnels: Design of rail tunnels in
J&K, Western Railway tunnel at Indore and Chardham Rail
Tunnels of RVNL from Rishikesh to Karnaprayag in
Uttarakhand.

6. First Strategic Underground Crude Qil Storage Facility at
Vizag: ISPRL, IOTL, HPCL and EIL are benefitted by
research work for design of shaft casing guide frame
supports, spillways in 1.3 MT capacity underground crude oil
storage in five caverns, construction of SPM tunnel and
stabilisation of 2 km long slopes.

7. Awards, Publications & International Projects: Scientists
have been awarded two National Geoscience Awards and
one CSIR Technology Award. Research work published as
highly referred five books and papers in reputed journals.

Controlled Blasting Techniques gtgrnational S&T projects of CSIR and Czech Academy of

ciences.




CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH (CIMER), DHANBAD, a constituent laboratory
under the aegis of Council of Scientific and Industrial Research (CSIR), New Delhi aims to provide R&D inputs
for the entire coal-energy chain encompassing exploration, mining and utilization. The laboratory also strives to
develop mineral based industries to reach the targeted production for country’s energy security and growth with
high standards of safety, economy and cleaner environment.In view of the National Missions recently declared
by the Government of India, CIMFR has re-aligned its vision, missions and policies and also redefined targets
for shortand long terms. This would promote rapid sustainable national techno-economic growth withequal
emphasis on self-sustenance. CSIR-CIMFR is located in the town of Dhanbad, known as coal capital of India of
Jharkhand state of India. It is strategically situated in the Damodar basin of Eastern part of the country which
is endowed with rich coal deposits and hosts several large mineral based industries.

(ST T ST STTHEH T1wg)
CSIR - CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH
(COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH)
AT TS, TS - 826001, FRES, YA
BARWA ROAD, DHANBAD - 826001, JHARKHAND, INDIA

Web: www.cimfr.nic.in

Email: director@cimfr.nic.in/demrips@yahoo.co.in
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