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Greetings from CSIR- Central Institute of Mining and Fuel Research!

It is my pleasure to present the Annual Report of CSIR-Central Institute of Mining and Fuel
Research (CSIR-CIMFR), Dhanbad for the year 2024-25. The report summarizes the R&D
achievements, industry sponsored projects, consultancy services, testing services, 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 2024-25. The Institute has earned an
external cash flow of Rs. 370.44 crores in this financial year. Around 89 numbers of technical
papers have been published in different national and international journals, 84 numbers of
technical papers were presented in national and international seminars, symposia, workshops,
etc., 8 nos. of books/ chapter published. To safeguard the intellectual output of the institute, 18
numbers of patents have been filed, 6 patents have been granted, 2 copyrights and 3 designs were
registered and 8 MoUs /Agreements were signed. 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. 10.32 lakhs from transfer of these technologies to the industries.

In order to increase interactions with the stakeholders including scientific community and
industries, several colloquia were organized during 2024-25 at CSIR-CIMFR deliberated by eminent
scientists, innovators, and thought leaders. In the fiscal year 2024-25, the institute conducted 6
skill/training programmes under CSIR Integrated Skill Initiative training more than 89 individuals
and 112 interns. The institute also conducted different outreach activities under lJigyasa
Programme at different schools of Dhanbad District. S workshops and 1 national seminar were
also organised wherein more than 450 delegates from various institutes and industries
participated.

I 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.

[Arvind Kumar Mishra)
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F YT 7 &7 7 34d $UR TIRTE, TS I, IH HAeR Sy, Wiag Wiflie gRT Jufed Ud Teqed Us
gIafea AT Vol 9 § Far¥asa SHaH & FOeTH 7% &1 G/@a g7 Tiiferd [T 7T -

1. T &. 9831, 0. Rig, &. e, w9, &. Hed Td 3R, $HR (2025): WY 31 39-R4g dwfhd 39
JEIUTSE BTS b HZ| https://doi.org/10.1007/978-3-031-76614-5 33

2. RUIHHR g, 3RNeb $UR, Ab HHR, TR HUR, g I, 3Hd $UR Rig, Td W6l Rig (2024):
FrRY R 31 HICY3HT AIg-R oIl foell 3fotell dddd | https://doi.org/10.1007/978-
3-031-76614-5 38 ISSN: 2524-3438.
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“Sll. HTEYTTT T STIGT FaT 7 Y-ap4d] gg~ W ladld Havipia TG (ssdiofg g st
2024), 18-20 517431 2024, 3131 gear

Ty 2025 T IGITR GIRT GBI e 710 57 R So=ai (TAu-Ts, dieqd 475) Jiid §&7 & YT
H &Y J gH1RId UF AT $HN 37 & U g, U] cli7eid Hlgie, T &, 35 Jofia qreliar THr, HLT
T SPREFR U 13GReY Hodc 7 7% o7 G g7 Jiiferd 1T 77 -

1. ffaT=T UTe, R $HR Td UHIE FUR (2024): fS18 it Weaa aifect de ara gfafmfe e
TS afdemd quI BR A8 Wi f$fafar T - tuT tfied Us gaRed o Jure fEemzA
T |

2. 3T Rig, Tora &. W3, A &. gHi, B HAR, Hifdd avds, Ab &. Rig, AN FAR, i AR,
WU HEal Ud I IR g (2025): TR U ROBISienT i sfareed Ty hewk 3 fermmge
AT 3 YR fefede, ToRmM|

3. UH. &, |, T o, Rig, 3R, 1. fgddl, T &. $R@mE1 ud o, &, Hig+d (2025): dheles SReT ot
AP ¢fde — T BT TS| https://doi.org/10.1007/978-981-97-1757-6_68

Pigd Ao srdea/ rdeR] e srdsd

TV 2024-25 P TR TRIM & AT T4 BT fTURT GRT TTHAS AR Uhidhd DI [AHRI Ugd BRI
& I8d MEfRyd SRIGR! AR HRishH/ TRIEO HRIGT 3R BRI [AHRI HRIHH STIford T T -

% i 09 SIS I 16 TATE 2024 TF "G BT HNRIBal - Rigid vd yagR” fawd ) 16
IS faer Sripd s forar ma, e demsdt Ricdt, gmeTe 3R Stemsdt AR, It &
2P HHBA SONINT & 49 BSEN 3 HRT fom|

& OIS AT SUTRTY ST T IUTET SIIATEI0T: TR fa=ayur, ST sarReT 3R urasT Sy
fawa &R &A1 09-16 AT, 2024 dF FI AT F TRMA T DI AP SrAHH mAford far
7| 39 HrAHH & Igute uF § g@ Sifafy iR faflky sifafy & wu & dikfiva, gemay o
vaferor fAHTT &y R wemEy®, ft $HR o9 1§ feensy RAyferey, vree §
qataRor fag SR Smuer yaeA fAUnT 3t wgE, ST U Ui Iufd 3, STafd ATHemgemR-
WISMETATB IR, YTaTE & Yd I, ST 3rHelg RieT THIUT T3 & GRM H©T Sifafd & dk )
A 31 faFie fogrt med) Sroded fayfaenay, 4mare & 17 SE 3R TRIM & 04 2y faenffal 3
3 UTeushy o YT fer|

& IO fEeTem! gexis fafiies & 12 Ague goiiaR ¢fal & fort foie 18 Jars § 01 3RA 2024
d&® "eMyfe T Mefiat ik geq fagr: Rigid ok Taer” i sdeR! fae™
HTAHH H1 IS b1 T
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% &A% 03 ¥ 05 RideR, 2024 F SR "TIRTDBT 14.0 BT IUANT I gU “SeT AEH, i fbRrad
geferer=ay A=A a@ffr favg R fi9-feadiia ufXreror srfww o1 siaeH foran ma, foras d=iH
F 20 ISP, Tp-tept SAfABIRGY, TN SreAdr3l 3R gRAISHT Terahl) 3 UfaHIRdT Fi

& IF & Tardle ok & faqie 12 § 14 AR 2024 Ft 3@l F SRA nyfw awmfAe
STHUTT P UMM P T 1 P AT MYRYA P W TH oH-awdta sizra e
PRIHH ST [T 73T, FoRTH WA o 28 e faentiay, aRaiemT srearstl/ Tgrae! = Y fem |

& IF F fEarEig 3R sRa1 A8 uRIR # feid 16-17 fGUR 2024 F1 "HIgen a1 g Ipa-
YA & gayd Rigia v R 3)-Rawiia siue e sriea o1 smioH fear man 3=h
fayfaeme, famiar Wi fayfaareg ok sMEamsdt (MSuwuH), edTe & 28 THUTRY Hiuds! &1 59
UT&dshd ¥ ATHTd gul

& TH P femarcie uRER # feqie 03 9 07 A, 2025 TF & 3@ & SR “fAzdvund® I™[aa
fag e 39T gor R o fazawor & gy faws ueh iR ey srdew smifa
forar man, ford fomiie foert Hedt Siaarad fayfaemea iR fa=aT yd fayfaeraa & var fagm
3R yafaRur fag & 21 THERR BT 3 YT forar|

I Ay & GRM FADIR (UTsh) SR HdH-Yd (ol oA iR a5 & Srt & g 37 Aeifire
TG AIR AGHAH, TRATSHT Uiiemr ot smaforg feu o ef. 9. & geei oy, B
fayfaeme; fay-uRdt  fAyfoene™; THsMsEt, Ul d@R ~ SXiege 3iip  coHarl col  fean
gaRict, ufdm sre; semsct Ricst, eere; syl fAamdis, Iorur S ufaf¥d wias/ fayfaemeal &
fidd YR IEY TH SoffaRm), el (qfewm), §is. ' SeiaRe wHde  (Rifdd
SoNfafe), TH.OERl ARmIeEars), 82w (@ Hed SolaRT SRcaarst st 3nfe S faftrd Wit
& $d 59 (34 Ulelt fagmy it 96 goit fagmy ifmifF®)) o= awie, ufkasrr ulRieor 3
ATHTRId gl

SWRIGd o 3l g 18 fGe™ [AUTT gRT 19 R—IGR01 Td I UeeH & 3e/9 ¥ IRIM & 403
AR, Th-ith! SABIRAT SR HHATRA! B [ AP T IR FweHl/ SRl Srimarst o
GIAHTRIAT B & T fae v &1 15|

¥ 2024-25 B TR HTHIITS R -FSIT ST -NMh TUh BHRIHH P ded FHfiiad Hripd e by

4~

« o4 fora o fafid faemerdt & fog foAie 26 Siid 2024 &1 "HIRA PT TP VU SMYUTRG Se¥faed
@i AFEfaa 3R "HISHRGIT: T fafes v # ok i W ve-faasita srfwman
TATT BT 715 | gaT AIRTSH! ! fag & Ui IR HA & I A AT o1 T8 39 Hremar o
AISHIDIY R Sedfaed T3 3R WIcshITl & Yad B o] TagIRe UiRremr e 31 Iy &
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BE B T gexfaed Wi At 1t 3@ o1 HieeT e, R 3 YR R & fafirs @fst, 39
UBRT 3R IUAMAIST BTSSR U g5 | 390 e el suferept e, sifvar, Ispfig 3=
faerera SRS, e vd Twpfa faenay dfer, femards & 30 Aurdt faffal 3 smA-sma
Rerp! & Ty U foram|

& IRF ¥ e 27 ¥ 31 7S 2024 T DI 3Gl & SR eI foral & faftst faemerat & 40 faenfiat
& foru Fuafafad fawal w uTg-feaia HeaeTei RIfaR &1 sma o w1, ST Sexg a=t
T Iy IIg SR g e¥BIu &) Ui BT Ul -

> S g ok H=iF aff: Refre Ipyar & 37! YftresT

> 331 fiife: snyfe fafmir faswea

> TISHIRDIY: Y&H Sild] i e GHIT Bl SR HRAl

> foTH fore &1 ST Hp Siesars uRaSHg

> s Jual SHRPR

> R & @il HUal & Hey § Friad

» Jopid Te faTerd, ¥-iaTe | B 4 I 8 A% & 53 faanffal & forg faAie 21 S 2024 &1 "wiAw
giawar SR Aeifre Ipedr # s YADT: TH ¢ T & YF3AE" AT R T SRibH
SMAfSTa foran T, foraes wery @ SE &) adrn T {6 weis Riem & wifq o godr g1 sfeaa
TR0 SYET ¥ AHR U TS TR B! 93141 & ddb, UHTS 9gaR FRI&r UROmHT 3R SRR &
SATR] T AT TR R 38T 5 |

» TIF T feAi® 3 ¥ 5 A1, 2024 F SR el acs WHd, UEIE & SHI & oY 1. AT gigw=m:
RerfOrw Iprar § IdT YfireT, 2. Wi af-: Rien &1 v Tar W=y ue 3. sifmies Raferdt
T4 qgara fRaferd): ao-iat awadnst & g Suvd Susvr fawal w di9-fiasiia sri=man
BT ST {11 39 HTAHH P SR IRAGD dITSA  THTS-SId Wil 3R TE-SHd difgar
S & Ui B UichdT o A1Y-J1Y fafirs Tans Srgudivi & IR H S 7| 7R |- SR uist a
Tcw@ieford St Uy ATgskivt &1 7 a1d off Fd18 T3 | S 3 HTe IoH $d Tal Bl TR@R
forar| I firRa AU 31t $f$ar U &1 IUTIT Hxd §U U YT FR1eq0r Hiret iem & Hf wm fera,
o 3= 13 WSl 3R 396 VM & IR H THGR! U g5 | Th ATGRING ¥ H 3= gfel,
fSiep i, NS 2SS 3R gifkar &1 ITI HRd gU Eaifthes &g s-T | S Suadl-32
I, Ra iR Tt ¢ SRf Fack & aR | off garn T eRieH o de Shuict ok uaiRRy o ot
M A hel ace Whd, YEIE & 36 BE! A 39 HRIRTAT H YT fem|

& SHIfRE A7, TTHSAR, HEMR, fAdide & Wk, TNr 3R JFg, U] 94T YafaRoiy Wy & &4
e SR Heayu! Wy Geieh fawat @ sr=f o) 3ravTd R & I ¥ Fuferiad IR faemea o
"1 g AU FT SIS foham T -
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Tiws

ICEIGREAEIL] TS Bt fafy SIRIEG
Iohitd I faerer, 4ea 11 RdsR, 2024 54 B 3R 2 g
Uchaiod HIH e faeTerd, HeRel, Yelg 13 RydaR, 2024 61 BT 3R 2 Rrerw
HERAT T drferent fagmed, gere 20 fdeR, 2024 50 B 3R 2 fRers
HuA-ft Tpad waeR Adley faue™, SATIRET, | 7 SiaesR, 2024 40 B

T, e

L)

TS MR- ORI THE GRT ST "wa=ddT g1 "ar” AT & d8d faid 16 Sagey,
2024 B IehiHd 3= faemera, wifRmreis # 102 faenffal & & te "ui= ufaaRar o1 s
fopar T, RoTeT SR W3 dT 3R TR &l F&IaT &1 UT|

TRIM GRT YRWS 5T & H&f 6 F 11 db & WHall SHI b 108 fadid 15 G¥aR 2024 & faemadf
fagm vy (diem) Tsa wadta Rifaw o1 smats oo man fagm yRd gr smaferd a8 wrisa
U 14 fagm= ufawr @ier s1dsed 81 75y WY $u ulien St Afeh Wpd, uHsReE, uare
o Srford &1 715 At 72 WH el & 101 TG BET A 59 HRIGH & U feran| §99 9§ 18 BHEI &1 faord
YT fobar SR 12 BET &1 994 AP wR & o fbar man| fasiamstt & SR WEY T4
RIGR, Ffd e 3R e UM fHT MW UIT A9 aTe Toa! B Il Td TR A= 3R JReATY
VST THa I 7 FaAy ek A g sifafy ud fafdmy sifafy & wu Sufya engengdt
(STSTHTH) YaTe & e, M. GPuR fen vd didien & 30 g9-aas, o it $ar =
B DI SUAT f[ARATUTHS IR fabRid B & fore Uiefed foban, St axiiFe SIR da-iat Ut
& fore Heayul 81 B B T I fawaur e @ e Afgd it g1 A &mdaTd 7 dHad Qeifrs
famr & e smaxg® €, dfch AaER SR aFTA® Wfd ¥ ORA HiasT &1 SR 7 & forg off
TITS ¢ | BIUHH H Siud! UfedTd W d, TOIRIGNT, Loy JeTl W, T TS Midg Rig ufsdsd
Fd, BRI Tia Rt dhug ot Sii e awrRyz, ufyd Rigym; Shudt diew defiva TR
THRIGER; SITdt Ufeddh W0 d, HIAAl TR, Y6IG dled By THE WG dl & S M gul

PR & TgaIT F femh 17-18 fGUsR 2024 F IRM S-feaiia Rrere ufneror srd=mer &1
ST T a7 | 59T 3= et ot TdiH, oE-Siad Rremr faftat ¥ uftfd #wd gu fasm &
Ui & T8 T8 &I UicTied ST Tl

Iehild +2 I fagmad, faReTR, ¢FaTe & S & fort fadTdh 17 BRakt 2025 $i "S1eg ars fage
fhe" W U@ magie ufkieror iy i f6hdr 1| 39 URIEU HRi%H $T 3e=d SHEI H
AP R BT Igrar T U1l HTHIMSIR-RAER, ¢=aTe & vl & Arfe== & 3mEl = afh
ST, A MR RRp SRt AvRf o Il &1 IuaivT B g T fagH fve &t gerEdr ¥ affFR
TUTG, e RIS T, 161 U 3R Sfiecid o TanT o | 39 Hriehd H faead & $d 54 IHEI
3R 04 et 3 um femm

fedie 27 WA 2025 P UeH ot o1 & dgd Pl ey MHIg & 3E1 4 I-IF &f afys
TS T gR fahar|

TR gRT f&Ai® 11 A/, 2025 $I dts ALy Ao, T H "U$ W@IRA: INN BI AHYH &
T4, Y] 3R TRy WA St TP Ipd BT HRIGH BT S [Ha1 1| 64 THET 3R 02
gt 7 39 wrferd o wfayiar &t
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IR & fSTareig uReR 8 e 26 S, 2024 B Sl TH FHell SUDHRUT” (OWOT) TR HTHSMEIR &
TS qWTE U fAva S1den & agd Aeiaeor & gaifaar v saae a¥-2024 favgs d)-feasd
SRIRITAT BT SATAIS fhar a7 39 wrfed & iR Meafiiet ot sfeaarsit siR Fura=rsit &1 udr @
& forg e SId & U AR, Reedte, Hif Friarel wd fequre aftiferd gul I, swadind
3, fEsTem!, uffad, 3g TSl S YRA R & A e Q@ 75 § 3ifdes a3 wfawnfiar 11 Igered
ARG & SRIe HATA & IR Gae®R, 4t sigetl Wit Y& fafy & U & Juiyd gu| JHIA
ARG & AR R YR HIfh7 dia fafiies @ iRiiea) & e awte! @gran), §t o Rig
3R SHTG HATE, HIRd IRPR & gaT URiaR gared R, At 3mgy I et g sifafy ud fafkry sifafy
& ®9H A U1

TR & &1 ST g, AR gRI farid 23-24 GHSR, 2024 SIATRE Y F7T 47g @77 & Fdi7d47
Tl (SRTGTATH-24) " Tawaes IIET SRITET SAfoTd B 75| Higd ferfids gr1 urdiford wd ffgeam
HIR fAftes grR1 gg-uraford 39 srdwd § faft Te-t & 94 ufquifia 3 wfavfiar o1 wva« fafes
& HieuEt, it . &, TRAT R IqUle T DI AL i T3 3R A Y & T H HTHANEIR-
R, o=aTe & Foxi®, W oRfde UR e Iufyd o1 Rk efafal o ot I s@ar &=, 3u
eI, Uit &, Seierey; 4 $5 <9 R[], WA, TeHied 3R 4t a8, S, H1ol Hefwd, sseied
e A1 9 BRI § 12 Tob-itept 7 & R yfenTd 41d @ & v fawdl R == &) 78 ud fegem
Sie fafiies, Aiga fafiies, fEgw SR faffics ok degsmEsm-Rrm & faxivsil 7 areH oyl

IR gRT TCITAC & JganT ¥ feies 10 SHaRl, 2025 B R IHIR § “@+ 09 5975 &g &
ST dI% ¥5]Sfl & e-1a=1RrTe gediaT & g rgia vd agagre fawa iR ue-feawia srizmen
Td UUHUAC! ST TASIC! Aeadh HRGH BT AN (b1 TaT| HTRIHH § G&I Ty & =0 § @1 IR
HeIHeRIay & 34 Hel+exied @i, ft . . g ok Al sifafy & wu & vwawad §far
wigde fafies & fAd=e vd weeay®, St vor Migaren SURd 3| 59 HriRTar & fafld WeHl &
40 TRl =y feram

TRIF & At ueR & fAi® 29 SHaT 2025 B "Figar IedawrT & fRyvar: gaifaar auar
Fawv favgew T SR mfod & 151 T SAfafy & ¥u # Iufyd dRifiwfiva & dewst, 6t
TR 91 §RT 39 SR BT IguTe fohal 71| TRIF & FHU URue & sreaes wibar S8, fsm
< IGUTE GHRIE DI AWEAT D1 | Iad HRIMAT H 133 TfaHTiar = ymr femn

g sR-Rm, eFae td AT faidied 18 Aeafvied skiede 3t i, eAeg IR gRI
Tgad =0 I faAid 31 SFaR! Td 1 BRax! 2025 D ARIF | “Hedd G747 0T -390 & g aw-id1 Tifa
(Eegaeas) R 3)-feaita It Wigt &1 smaier fhar | IgUTe WHRIE & 3aER W Hid sfedl
fafies & Jduwd, ot ft.vn. ware g@r eifafy & wu o ud 31 #efvad, et Wha & Surwe, 4t €. &,
ez T A fafkry sifafy & U 4 Iufyd &1 T F0RIE & SiawR R g7 Sfafy ud fafkry sifafy
& %0 1 $3itua & dewst, St i g vd Fewre @@-ien 4t ¥s b, ft 79 $UR sprare dieg 3
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9 I ST H 36 fafte ST, S e SR Qe TR & 250 F 3ifie fauifial 3 um
feran|

TSRS, Hrled & W IS fQUTT; udenEsR-RuwR, e-ere ud 3 fayfaemey, 9= & @
it faHTT gRT ¥gad =u § foAid 14 F 15 A 2025 T B 3@y & SR TAATSIS, RYFA o
“GVEIT TF GEfaT & 118 Fet [awple TaTaR (HTRIHTETwzE-25) "R ql-faaiia sy Srf=mmen &1 3maie
fopar |
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99 9 g™ Teadt y-uae 1 Mdw TR (STel § Hivers! T
1 ) Td
&3t v s @t fafy
SO PUR W hRR-CI  Ufdfbarsfi 8d SMRA-PIElT  ISIHSS (SSTITH), Ya1S
IRy a-e TR IERDI & o ST IsRIA @ 17 feioR 2024
TYRG ANURY JUIE & WAV R TH
T |
Sl A UBI PAR  HRA b IS fafRUd SISHR SR & e it fewg fayfaerme, armomdt
Ja-Ta! Ter |l (1) [ormgel & PreHe A faeH g Y-Iama-e 15 fegeR 2024
SHIUCE U]
Sl omivpar  Reia safRen § effd &t I 8k 3R Rapadt 3MTS 318 &, WSTR
fazgent 3R SR STRA W &ffd & YT BT FS AT 30 fagsR 2024
SCICIREIREIR

JIIDI

% S1. Y $UR T, aRE YU oIS B T4 W] & &F § % PP AN & fog i 20

3T 2024 P AFUR T, TS foceh § wfar Ipufa st ot 9 gRT ~1te 4T RER
2023" UaH foar |

% Bl ARTU FHAR W, IR dTHh-ID! BRI (2) I THILSTE I TEAQR, A Yo # feid 19
ST, 2024 BT T 2023-24 & T "THRTSHTS-TIRATTA HIgel REBR” UK gaT|

% 1. fad® HuR Ay, aRE IS B 6 SEER 2024 FI "< URHR WG " U™ g |

& S FAY 9.7, oy IWHe & diarg & -adt # SWeRE e ol @ grr
T SRS & &7 T " 3EgaTs gaT SR TBR 2024-25" J T fam T

< P.P. P, ST 3R, 3. B! 3R T, AT I HhIRBIcS 918 ARTC, BTl H feic 30-31 ST
2025 P SR Fdd JFTYT BT IR &b U S 3R T AfHeuE & TaER (SmsdiTadeg

2025) fawg W S e § Sigen IR9 § Ayl dadl &1 igdT 3R faavor iR I/9 & darad= &
T TR URex Ufd 9ot & gud QR ¥ Gw 1 fobar |

< F.P. P, IR, 3. T, T, 3FfaTd, o, Rig, 3R, 7. YA, Y HUR 3R TH. IR} BT 3ATg3Mme
gaxTaTe § faie 3-4 SFERY 2025 % SR HEaqUl Wil TR SR TEHiuHeRT & Tl ud
HRIRMAT H Tg1 A H Agayul ddi IR IPT UReR & fore ged fovar |
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% Sl 3R 3 B, WHWW ﬁ?%ﬁ@uuﬁl‘s’ RS DI BT THBI-2024 TR U
# gHw fgarur-5 TR ufshar # Ianfed IU-Idiel BT SUTRT" R IR FHIH USH B b
foTT T qRIBR UTd gafT|

& NP SIHYH TE PI HeAdlETes, e, HRA TRBR GRT SR "HRae TG0 )R
HYUH" T "Iabicte Wbl & T faaxur & fore fgdta TR U fasar |

< ST 3l Aifa g, aRg e 1 HRAT TP ShfafeT sibreHt (TETus) gRT 4 Y8Rige siard
2024 TUT YR P ®id e s (@i ue) gRI @S IM 2024 UeH fasar |

< . T FUR, AR UYH a7 &1 98 2024 H SHKTIRM T Soad (&3, IRES I9 H5 9
TAI% TR RIGR Brar 3iR av 2025 & Twistsh, gArges fhmen iR sfieqwis fayfaaraa grr
gt R, 189 U8 SaRH ciexRu halfRig ¥ W foar |

< S 0. T9. 9a, aRy 3T Td geit eman Burd), wnendf o dugsrgaR-msuruad # fabiia
YR & fog gad I3 ofR Wit iR ST GHie & 4T & w0 § Ga9§ UReX REHR I T
e |

< HTHIMEIR-WMETHTHSR, YaIE I THRIGER H AT Jede IRES TSR & T T4
S T 3HYT Td f9em & &9 ° I&F HFERT & o Ta9% UeRiH-! TRIHR UTe gai

< S 0. & Hed, = aTfe; ST 3! wifd e, alky awnfAes SR ot u=ria, aRy wur asfe @t
WTFSEIR-WISMETATH R EH BT SHUM Td fapr W ST HUT 2025 & FHE fJaR0 6:
"YfRTA TUT BTRaid G H SUART B 8g SUgad UReithd tard &1 Worl fawm & sidtia um
REHR Fer fobar |

% DI Td WA TR0 JHE & 1. . . Ul Rig, aRy gy awfe 3 sy vd o w=
ST gl T U fAaRT 5: "SIl IS SHIAIE01 YU & HRIA Tae gg Maifiidt & Siaild
T QREBR Sildl|

& O YUY TeeH Tg & THUTSeR Senll, &t sifie uig yRd & SR H SATSUTT doF A
TAIS MY U REBHR UG forar T

< o Qe Rig, Ml o TorTa S fayfaenam, TSiexT gRI smifod yafarur & forg S T 3R
T Tt IR AP ukerE § GaAy My O TRl (i) REpR el

% A IG U RIS THE & db-ia! SfIBRY, f IS FUR A bl & e § hisare & 149
TS N ey difsar Joft & yamor-ud iR IR uTd |

< gl 4 HERY, el oY ML - H T 3R THaR rfeqawyt & fory Saprairgeee
& HIZH ¥ Rd S I (Sedtt-2024) fawg R smaiford <1-feasit gta srimen & gd9y
UIReR DR o I QIR UTed gl

+ Sf fa9e pAR fRuigy aRyg ame iR 4 devig By, aly 33e &1 &1 3 e 5 TdaR 2024
B ST THITSHTS P fbel-2024 H UYH GREBR fHe|

57



| affeuRdez0ze2s =) ANNUALREPORT 202425

& TR ISHTH SR AT (RIHN), YFETG D1 feA1P 29 TdaR 2024 B ST YGRS Ha,
S TR, YETE T ST g5 SHTE! THIET 966 H -RIGN TrAfd gRT WSS MR-, 4dTg
B Y 2023-24 & GRH HrAfag Juft & TN JSTUTT HRT-G0H BT B P 11T "5 FTffes ATy

IV RIHR” U™ fordm T4

HHTA

> T, aRfiT TUR e, PRI Toelumens, YR gRT 8 ST, 2024 B & aaRta, 78 Rl @M
U9 @S &7 § gAIfd! U4 SfawR” WX SIS IS SISt # U qeia S & &0 # swfad 3
Td I8 U T & SR ISt # Iufya ufafAfa o d9ifid fean 3 waudia gr feiw 10
S 2024 P AT < gled, I § "ol B! T=ad FHT 3R HiTST BT SIHR A1 i WR maford
fay Aaar fdaw 2024 o IR Sifdfy & U § IURRYT gUI 9 20 GHR, 2024 &I g3, Siifs=n &
THAISSITH-2024 TR RIS /e & 3Igured ARG | fafkiy sifafy & wu & Ffthferd gul o,
B89 30-31 18, 2024 & SR I & 3! (yd yae RIS & dlg 3R 3201 S5 U4
AP % (IRSISMETY) GRT HRA & XTI IR & (9D DI T T (a0 TR AT IS8
T BT B TP DiHIc ARHAH faT1 T 16 SHHER, 2024 BT SRR (3MSTHLH), ¢-aTE H ik
ST IAIG 3R SIBTEHFOITH GHTHU 2024) TR AT T BRI H eHefRY 37 W
AT ¢ fepaHgoRm" fawd IR 0a =i & fafky ofdf) & dR WX Aie &1 o s smEensd
(STSTITH), Y-aTE B femid 01 TRas), 2025 B ST SHN-TRIM WUH-2025 & Igured 9 3R
24 T, 2025 HI feAT® 24 A § 28 AT, 2025 T "R R IYHA" W AEId Uid et
ThT faepT B (ThaId) & IguTed 9 H T 3ifafd & IR W M &1 I SfFh SR gRI
8 [, 2024 DI Y T3 Bid, YaTG H SIS SR Sif—a¥ 3afe # g SHfafd & ak R wfia
gl

> S1. S W] UIUed, e aFI-dh - TUiaRul, o 3R Sadrg URdd- Ha1ed, s faea 3R W= uiem
S, W JRef HIFeRned (Seiuiud), eHaTe gRT MAIfTd o3 96! § U foran| 3 114 Tk
G B B URife™ & Juled! 8 9 Th & =4 | i 71 fosar T

> 31 ffura Rig, T axe I 3. Ahds I WAHRR 99 e, SR @) 3R
S [T ST HdD IR HgTaeed, IR @<RTe) H X0 [a3H erd- Hed & 9
TYT MDY T =1 AdD R Helaaad, [TaagR (@RTe) & MEagud & 9™ & U H
frged RPT T oiR IBR T So@! & I Rl 35% SiTaT ST, Rig & tIwsid GRiE (7)-
IUGAfT "SI BT ARG AT SR TN FSIST 1350 (W 5): 2017, faviw srxyfeat
(@TAE, TR R BRI RY & T9 H A HIe) BT R0 & sieger & =u 7 off g fosar
1Y g 38 BT IR f3a TARIE & SawR WR 27 TRadt 2025 B fyam Tef disht dio, faamgR
# g Sifafd & U & S fosar T o7 8k 35 ox & A ¥ faye &1 dea favd R U
IR T 39 sifafikad I 28 HRAX 2025 &I AHY DHIaS 3ih Ay U8 HIAY, AR
BTATG) GRT ST SCI-TCH 2 Hrdehd | off T Sifaf & =0 & Iufyd gid T e fean|

58



f HNe
| aiffeuRdeTz00a2s | U JEIXNTM - | ANNUALREPORT 202425

> S YAy HUR 4, T A1 BT SIeTHLY, 4-aTe § HUHASMR, 2017 3R THUASAR, 1961 & dgd
Yaie/es o Tl THT0T U & forg drgex enerid o @fefidl) & sl dr &1 dardt & fore fadivg g
& T H T fbar Tam| IS TRt TR (@sse)), IS H feid 3 ¥ 6 fdHer 2024 &
SR AT W= I H S ugfadr fawa W i T uiierr s o 9% gR1al
RIS sare fau MU ST X & A% $9 38T & d8d 991d o SR IUSHRON & W fafufor ot
HUTFTSH BT Tal T o o U Al H faRivs Sexr o &u 8 1 foar @, foee! Yok d &
IR 93 1 g5 | S51- SgieT & qHISSUA & Me=®, da-ia! o T AR & 1Y U 3d WRig
o +ff Smaifdrd &), R Wegengsm-Risz, 4-eTe & 10 IS 3R Fhensud, Sgriist & IR
SRR TN gUl 3% ANl §, 7. SRR Mifs T 7 THTTSMSaR ¥ 3ot dieast I3 o1

> 8. 3nfeed m, Yhd Sl TR $HR Ud 1. Y, TR &) - UeH-gRAT IS, TERd & Hedqu!
T Wel W FHifd fawpicd &1 IuanT Hd gU TS dIelidhrul Sl &I aike Wi afed JRiga
frwre o forg ugs (Rifaa/siiaiRi 114 SRURR, S1eRan, dERT I U= U U g3l

> Sf 8 pUR uf, aIRT wuE I§He & e 11-12 R 2024 & RA TS Ryfeme
TG, IR F AT W1E gfsar 81U 2024 & U's fh1al & fAuifas Hsa & wewr & U #
AT foar T 3% SATaT I6iA 28 WRAR 2025 B g fayfaenay IaeR @<daTe) |
faH g URd & fore fogm iR FaeR & affie diexR & fau YRd garsft &1 xred s faw
WR T ST O et s+t faar|

> Sl YA PHR Ie3T, IRY IS B! A3 Shithd 3R URe fhet dob-iies W AT 8 aTet U U@
RIS TwieH, HIgAThe 2026 & AT Tl dxTe JAfd & Haws & = H Fgf-id fobar T |

> 81 <oy s, oy axifAe & Sreieduy, eqaTe § WUASMR, 2017 3R THUASR, 1961 & dgd
Taied & Argdl JHT01 U5 & fod Hegex SuTid X (61eh) & Uy §F &I qaRl & fore fovivg Jew
& ®U H g fobar w1 IR AP RN fiaq & iR W Y fayfdwrey, I & @
iR fAURT § 3 Areoy § s fear|

> SI.TH. Ty, IdN, IRY 3P ol Tl AT 3bIcH! & o & U § TgHd fhar Tl

> 81 ARMU $HR HId, IRT qh1h! ISR B &1 5-8 3T, 2024 F IR HIARTS! W 3
A1 H Ao Y- sifaifet § gar Uil | 53 SiaRiP Iwied | SiaRish demeer afifd
& W & ¥4 T 9gfd o |

> 81 MRy HHR faydwi, de-iie! SR T FarT, S, Sgad Ig ARG & ford 509
M UHES TR H U QMY U3l TR bR & fo1T THS SR SaRiSIa ami Sigar urd gan|

59



@ P
| affeuRdereoza-s v ETXENZE - ANNUAL REPORT 2024-25
'j‘m::: . *rreet

+ I . qraferar, g ae; SX. s o aRky ae Td ot Jhd aol, ddb-idh! Tg-hd gRI
&R ga & JRferd fAeay & fo arge fafse oik i e W1e @lemsh) & Iy adb-ie! =t
A P T T TS 2024 F YT BT SRT foam T |

+ 3l {39 PR femiy, aRy 3e SR S AR™ $HR WTd, IRT db-ie! 3fReRT (2) gR15 T 8
ST 2024 % TR HIARTS!, SARDT H AT - SHiwt § Fa Teifiie! | uidd sfaRigh
T T HIT A 3R NY-T7 TR B P (o 3mResT &7 SR fobam|

+ 3 dt U He, g A gRT IAHaTeR, Hferar § 14 § 22 RydeR 2024 9% AT RIS BR
ST UgTaret (Eegsiih) ot 407 aMftics a6 | U O SIR 39 §3F & ded Aford SaRig
T H Y- TR PR P Ie=T J HINfor T <R |

+ SF YRy sifeRard, IRy uur e Td 1 @iHdh At Afcds, Ty aHe gRT 9k IU &
fA8er0r 8 HRUM BT SRT HRA & Jay T 16 I 22 fIYR 2024 F IR fhdha-ferama, ST &1 GRT
forar |

+ S . 19 9, oy aR1He = qUasIsuacsu® gRI faquifd =15 el e &1 SuanT Hrd
g PIga-gad Ridfesw 1 § R gydextr: Ade yfaw I sarauriierul & fot U SawR”
favge g URAISHT & Tt & 06 § 17 A1 2025 & GRM Braede [ayfIeer, $gad 1Y ARSI BT
RT fSpam|

60



e SR 202025 ‘
% gl - AaLreport 202425



e aRe 02425 | i EErEal] ) [ ANNUALREPORT 2024251




e SR 202025 ‘
% gl - AaLreport 202425



v,‘\,‘\,

3 ha\

Lo Bel csiramir  EOSR
- N
D

ot framyelg O

oft 3ifapa gnt

ST IMHWT ae]
agngatrwén

Sl FUR UG
A ferRrrer <lig

ST, AT gIoRT

31 IRY SJIR

1. AT T
gl 3rice qaiT IwH
31 Ut M=

31, Bt 3t

oft H1ffes Rag

IRERED
0. eRfdg HAR B
SPE AqID fﬂT SR HHR A
i PRI
ST, Ui HHR it am
81 BI}

T I 8. FRIS R Higfas
ST, SR gl ST, 3R, Ui A
81, 51 $WT qIusy ST ot Y. SR
SR, SR 1Y ST it <groft v ant
&1 JUTd $HR Hed 8T, 1w <% Hed
oft I AARD o7 gor el
31 3N R Rig &1 TS HAR I
S1. 4o $UR 81 IS AR T3
3 svm o e
&1 3 AR R FUR
SIMEEICARSEEAN st s AR Rig
81, faIe SeR™ He 81, SRR
ST, SAAR ST T <1 P IR vTe Rig
ST S g8 U, ot srora @eral
ot feT $HUBR
@%ﬂ;%‘ﬂ yu e
Sl =3l
ET qul-altcﬁ do%g iﬁﬁaﬁ?
t's‘T’:ﬂ'?htrWTrq ST (el T e
I IR 091G Y
&7 33 $HR TR aivg dxfe
ST Rrgrd Rig & Raw $AR
81 IS T, TS & A P

31, fieRa Rig
81, . U9, gy

aitg gy asife S forfia s
g1 feld $HR A8 SIACICRCR]

ST 89 HHR aHf ST, 31ch el &
ST R Hor Ul 1. Y PAR ST
ST, AT AR ST, U9 HHR Tl
ST Tt ot a‘rm"r 1. fade pAR BHIY
S1. Uobol HHR A T, 3fTfe oM

ST Iois PR fayaat ST, S HAR AT
ot dier T oA ST, 31qd Rig weTuEn
1 wifiRy sifgzara off aTeiy s

CRIIECD

1. 0. &, A

&t 3t PHR I

81 3T HUR HRd

&t 31ric g

& U HAR Rig

ST, (il SmReht arg
Sl. 32N AR g

ST, ez Rig IR

ST, Wi BN IRES
ST, fRrareht anfet

CaELECRIIEEY
ot i, gReftHIgH




v,‘\,‘\,

3 ha\

Lo Bel csiramir  EOSR
- N
D

UYT TP AU

Sl 37271 PHR A
gt ofl. 3R, Uig¥m
SIREREIPE]

iy qe-e! el (3)

S IRERET

&t T PHR
%ﬁwaﬂq

ST, (A Ay 30

ST (41wl Hefe IRTH
81 fSrds $aR Rig
Sl TSl HHR

St T ud. ot ye

oft yaTd SRTA

kg a-te! 3Rl (2)
ot fasyofa Tryrem
ol g HR

1 16 FAR g
%ﬂggpm T HS T

ot IR% $AR A8

ot TR AR e
Toild $AR

gt 3rom

ot Uiy forart

#t fade Rig Il puR
off eoTT I i guig ued
fft ferieR AR ot SR e
SIRURCEIIYED &f Gebl
A oRfd AR o ety g
Al NS AR st affiries R Rig
41 163 poR Rig it . TR
o Atz o i s < SaeRie
A T PR St T TH AR
A FI PR faagepat t SR YT B
ST, oI W1g &t offf1d HUR
CIREEERIN ot TR TR
At SfeaT sﬂmwnﬂm
! WIS AR eﬁermﬂwwﬁm
off TUSId adTd st afre TSt T
. JdTeh SR o} Ty
ot gy <7z 7St o A afeht
mw » st toitd AR Rig
. SR
£w£ ot fore et
o AT O ot sfori wed!
) TR T 47 3R pAR g
ft &t I FAR ﬁ@nﬁaw
ST 9 R Rig A PRIBR
ot vy e 4 fade Rig
& SR, T, TR *ﬁm
it g o g AR
< TXoid e &t RSl HHR <A
3 IEISRCEED]
S g st Tepa TToll
] e g S R (e
i FfEaR FAR 2 o
amnaﬁgﬁqwm ﬁn?ﬁﬁwnw
ST ST
i i §8 HAR R
G PAR 3 o Rl T
&1 fahH $HR Ih e
&t U HAR Rig T TR T
o w7 R Rie R e
S A g
o o sl Rie 3 Rigred o
ot faysiia Hed el s i sl
21 T1Rd g st o TR FHR
o < Rie st 3t e U

62




Iy daeE-IREAA (2)

oft SR IH

oft o7 fP IR ST
ot T9. &. Hed
ot vl R gt
oft gfsra e

oI AT HUR BIPHR

&t st TR

IRy aHHIRMAA (1)
S1. Geitd A

THHIREA (2)
&t iU $AR

ot A e

ot ggd Bifd WHR
o TR AR Rig
ISR

&t guieA B8R

ot reita o S
ot farsg At

oft Q=IIM

ot 3re0 AR Rig
ot femrT e Rig
ot Sl SERT

ot 31a¢ fH=R YRt
 IRIGERIRS I
IRSRIGREESE

o I I&Ta™

o1 QT Hid T

ot ga- gR

ot = o1t Ag

oft oY, SR, TG SR

63




DS aenzozazonl ¢ TN

PRI ERE PP
oft 3 =Ml
ot Ty TR Hed

T fash I
ot 3a . SRR

aﬁgarr&{[ﬁrm

forsit afera

st <iue PR Rig
oft gfad uad ded
i Sivifer 3R, SafUet

&t SffHNS® 3MHg

oft faorg fH=IR g9ar

ot diaw ari-R1g |8

ﬁ%ﬂﬁw
3d $UR THTG

oft TS UT el

oft Arefe Ao

o v o fFiEe
oft 31T HigH uU=

o uwd o siftre Y
oft forgm it

SUTT TP RY (3. 7.)

&t 3d PHR
St NP WHR

ot 35T R T
o 313U HHR el

D AHTHNT HfUBTY
(fa. <)

i Iy HUR
T8 R Rigt

ot fg s FAR

64




o2AA%,
7N
:ng:: . L=

g4t 1R g ot yari a3 4 7e% IoIH
1 e R et el &t ot o TRt
ot Q=T I off fore X A1 RIRR AR T3
&t IHY IH sfterclt om TEiuTeEr 41 feefia B
s =1 ol . e 3t SSEETY
&t ITaT AT et T <l 4T 3G BRI
ot oft A gt sfterelt off, TR &t fogrt ge1
I gelTel < Hed IRSGIRICIRE]
&t s givgal &t fagy g
Hl. gt 3gHa off YRt SR
ot Rl g off 3THTRT HHR HUf
et gieET gt I IR Dl
Sl et st gt off Fortt it
ot g S8R Rig o1 fahTd $ER HRIATET
4t SIHT HHR Aled
ot dear s, d-itat IfRIERY, 17 S[ATS 2024
HUART &7 9H e darfgh fafd
ot IR WH Y TH-RTA (2) 30.04.2024
sfierdlt arerat it TN SR 31.05.2024
ot 31y arga 9 It @/ 31.05.2024
ot 1. (@I TANTRITS YEdh 31.05.2024
ot gUTY d% e RS 31.07.2024
SIS &, A T a1 31.07.2024
i dHarad T3 TANTRITC HgRid 31.07.2024
ot 3 HAR R TANTRITC g 30.09.2024
ST, (el ST T g qh-ie! HABRY 30.09.2024
off T $UR Y IRE TR (2) 30.09.2024
oft Toftd g HeD UM SHTDRT (1) 31.10.2024
ST geid $UR Hed PLCCRIIECD 30.11.2024
ot HTAIUG WDHR TANTRITC R 31.12.2024
7. IR SRT g 31.01.2025
&7 TaRfy s PLCCRIIECD 31.01.2025

65




y33e,
TN
¥ I
i e

ot S¢a Hed R 31.01.2025
81 32T YR TSI T oIS 31.01.2025
ST, IO FAR CIRE R PIE CRIIRED 31.01.2025
1O . g PECEEIIEED 28.02.2025
oft I HUR Iy TANTRITS YEd 31.03.2025
ot HfUdea I\ Y TH-IRETA (2) 31.03.2025

Tafged HGEToT

off fa=iie; UhTI, TERIh SIHTT MRy ()

Siod T HIMT, gD SURT SUYDHRT (HSR Td oY)
ot U< HUR, FgHD ST STABRT (1)

£t fo i PR, Fersd SgyIT feRY (3= Td o)
Siadt = feR1, Tere Sy SHidHRT (@)

oft ag X1, TP STUNT SHUBRT (31,

o fH=H R, TS SATUNT USRI (1)

TR YR 3TY HfereprTor

ot MY IRUT HEd, TR a6

off 3 Hiew wum, fat SR arar Fds

ot 3 Trgiud Sifcia, Tu ol afua

off g g, aRg ddbia! SifererRI(1)

SI. RO T, dAh-Ib! HYBRY

S1. U1 PR, dd-id! AABRI

ot e HUR IUTR, Tbeileh! HTUBRT

ot TRITerT W, T SIIHFT SHfIGRY (31.)
£t IM B Hed, TETIDH SFHIT HRBRT (@)
i A R Ris, Terae ST SSRY ()

R T SMfUBRITr

ot gfewdl =es, fod vd oan fde

ot Sy g4, RS SReR

o PUR G, RS YHRY

4 ois HHR Rig, TS SIHIT SMfUbRY ()
St fa=TTel HUR T, TS SURT SHABRT (4T
§t RS $HR, FgHID SHNT SHABRT (A1)

oft 3ifErsfie <igT, TerI® U STUGRY (1)

66



U3 3MIRIISTol €d Uicrsoncil
> ( -\oajl- L &

£y




e SR 202025 ‘
% gl - AaLreport 202425



I & i) | ANNUALREPORT 202625
Y 3(TATSIA UG Ui HTRITett faaedl &1 uerdor

AT feas - UGSTEIR-FET W Td e IrqHUM TRIM, eaTe & i 15 3T, 2024 &I
fre=rep, . sRfde Ml = wciara fdaw & Iuced H A1 &ae WerrT | TRIH & T 9a=il 1 Faifdd Hd
BU S TR FI USelt 6 T & SR iR IUATKR o1 T a1 T T TR R TIh Fad gRI
R 718 # siafduniia Gedra &g &1 o smae foar ma|

TMre feaw - IR ¥ A7 26 SHaS) 2025 HI MU gy TR 1| 3T TRAFT TR R JRIF &
AT S IR H RpR S uikye & sfeqel, W. 31, ST, s AR s gRT 8T ST Wevml T $iR
R et &1 Tt fovar man wd femmarels ufveR # axe gu, ST sty gl 3 I8t uare
HEIHR GHt B Jaferd faar|

8397 HTH3ATS MR RITYAT feaw - TR H i 30 fdar 2024 &1 8331 YTHSME SR RITG fGaw F4m/n
T 39 TIRGRIE AR R G Sifafy & IR W ANle 3MgeMsc], 8eeaig & fexe W, 8RN
sifrara gfd 7 Hewengsm wTuHT g s & &gl & adur uftaw & R o 7gr FRa& Sedt
ST I8! 8| DI G-349 b & § Td-aH TN fhd S B 81 361 79HaR WR 989 9k ¢d gT qgaiT d
AR YR BT YR &1 f[AdBRIg &+ &1 ard 1 Hel | faflky sifafy & wu & Sl Azma wfa
TR HRURRA fafies & e (e ot Wi $AR A R & S o Wi 31 SR aftE
gfeareTstt ® fu o1 Xe Jeant &t vt SHeR! | Rewy srgee uivug & srege, Wb S1St. fsm A
FHET FSAT SR DI WA BT R a1 | SHH fATaT G-I J JaIgd gu SiiHe! U6 Ty au
3O YaT UG B Job R Gl &1 G fobdm a1 quUT RITGAT fdad o TR R R el &
=t & for Smaifid ot 12 feseran, Fay weis ufaaifiarstt & fastarstt @t off gwa fovan man 9%
3etTaT R gRAR & 39 F=ll B THYRd Adhe RIWPR YaH [t T g4 3= reafies usien o i a1
3 fawa & 90% 3fdh MY 3R 3/ Juraft & yawr U fbu|

78qi RITpR WU fday - T=IM F f3Hid 17 A9aR, 2024 o1 7841 REH R0 faay 7= 111 39
AR W &I AT & F0 T IR SATFIATS N (ATSTHATH) YAaTE & =P Ul JHAR fBreym = Ienm
3R FHYT Ugfaal & 741 ¥U 31 § $HH gfewar o Yfrer ® e e sarenH | faflke
fafy & wu & =fie Hieasngem-RmR, 4AaTe @1 srgau™ uRug & sreger W. 3. St fer 3
fageTeRt Mefiferat Sik uafarufiy ugd & Rmhr & ROt w1 & aR H a1d &1 | 39 Al R IR-M &
gd fdmre, 1. &. . Ri ok wgha yau fasm s & fgwre, St oft. /. fram off =nfire gul

&Y faaw vd 9ware TURIE - 39 oY 7[E HATAd, HRd GRBR P ISTHTHT fauTT gRT fEd foaw awRie
2024 T4 gi-feawity Qe URdT ISTUTaT IWEH HT Iguted 14 RidaR, 2024 1 URA HsuH, 7%
faeeht & vo et foa T, o SR & aRE RO wud fgdt siferetia = off e foran | dwime
7 feri 02 Ridar | 09 fidar 9@ &< aware &1 Iwaargd® e foar 7| it I & Sgure
IARIE 7 g&7 Hfafy & =0 # aivg Wb (S1.) I $HR Rig, paufy, fae e #eal saasa
fayforemera Iufya 91 59 3@ & SR R I, | & yaaied, aRy Fdar Heht axfrel/sieiial &
forg gt & go1 ufcrnfiarstt &1 Siaie foram T Ay gt T SriRmel SR a¥ R (1 RideR, 2023 ¥ 31
3T, 2024 dp) Tl T ford 7 fewqury siaiat &1t Gedich foba 71T | TR & IR FHi=eh Td TSI

67



| affeufiderzozazs i JIEIXTZMN -/ ANNUAL REPORT

YD, o STelier T gRT AT T8 T3t ot oiffra 2me St & e faaw 2024 & Hexr &1 ura fasar |
AU ARIE & AR W I [EBR qoidisf ol Qe favar T

gt g fiaw - 9 2025 & Wty fasm feaw & fawa faefa wrRa & Rig g ok TamR &
Y Aqa F fog yRda garsit & ared T & I TR F A6 28 BRas), 2025 F1 IS fagE
T T T | 3 SaR R WAWIS fAYfead & WthR WY U1 GRT “BIes U 3R Pid AEg’
TR TP MY AT U fhar 71| 39 3raraT TRIF & I 9y A gR1 U6 ragiie g
T 1 4t 3o fomam ra, R sra el wferen faarer o sl A ithy U W YR Ad gu Yerexit
o1 3 forar 3R fAg # 1 AFTd aTdl TR} & YHTE B WIS Bt | 39 dRE B Ugd Hem § AR iR
IRAfd® AT & VAN & S B WIS B Uled 3R gaT 74 H fOn 3R a5 9 &1 9grdr o &1
BT BT B

PIa Wit figw - af 2025 & WPia Wit fiaw & g g & wrdsrw - gar aferss i
TIER F forg 4a ST & 1 SRIF F e 13 7Y, 2024 31 AP Uit fdaq w1 11 59
AR R G&I AfAfY & F9 H AINg eTeT Wa & Fel 71e THTET & Suteaed, ot €. . Ferr 30w 3 3=
I MRt faw sarem § W1 SN & THel 3 aTel Al IR Il @ IR A ST

T

fay vafavor feaw - Y™ o i3 05 S, 2024 &1 fay wafaRwr iRaw & s/awR W g& Sfafy & IR W
M @I YRET TSI & WTeId, St UUTd $UR = TaiaR0r A& 3R STel TR R SR ad
U TSI o AT Bl Hotl AER BHT 81T ST AT AT fob T1eHT IR GART SIAfdh AT & HRUI g1 GIavol
&1 FRUf TR1e 31 778 & SR UafaRul &bl sigTel i & forw g wrfes foriart ot giTh, sro= il | sgela
HRAT I SR AT BT el BT YT &7 I STINT AT 81T | YR Y-gaPped TR, Jag & ez,
1. €. . feud grT - fewTerdt Wiaw g Siaary’ favy W 3io7 e | JiH & Oed, TRuRe e el
3R e fard H 81 38 Hedyu! scard & IR § faar § adran Al sifafy & IRk w e dhikfiva
& e (@@ta) ot Tora $uR Rig 3 vafaolig guma ok S sam § gt gl )R ==f &t
3R gl ¥ e & fo afe! gR1 fasiid sifima dlie! IR Ul Sall 39 Hid WR 3Gt UTaR
fafis, srewHeEe & TRARfE qu & @, f Jaiv Rig 7 +ft oA feR orad [ 57 gaaa &
S{TAT 3 IR WR I B! T3 Fepdhan, ey aed 9 Aifde TRgfa ufaaifirarsit § Sy anTe™ eHar
gfauTR & R d foar T

Tabdl SPReGAT A - GRM H 3916 16 3R 2024 T 14 H9aR 2024 T& Jddbdl SRR
ST AT fpar a1 59 R It axRe!, ifirepTial @ HHaTal gRT AR Jaf-gT ufasn ot TS|
TR & TTH IS & o1 UHRR] U9 g=] P fo1e st Td T ok Ufaaifiand Smaifrd &t s | 33t
SR T gRT ATATSIE UTH YETad ® Hadhdl SRSl STAHH BT AT f6a1 77 td Iehiid 35
faeaT, Aarsie & S & §g U ufaafiar smfoa &) s | wRmreH A, ot siee Tt gt
R Tewt &1 gomel SR ufshant fawg uR ufRieror famn war| Jam T9RE & sfawR 9t ufaaifiarst &
fasrarsil &1 g fovan |

68



| affeufiderzozazs i JIEIXTZMN -/ ANNUAL REPORT

3T UEaTs] - TR H 03 A F 17 WS, 2024 9% W31 TFATST 11 70T | 39 SR (3, W3R fdg
PR e & Ty goft ATrept, SifepTiRa 3Tk Frenival < Taesdr Geef ufaw dd gU 39 THaTS &1 Igure
fpar| Ta=zar waarsT & Sidid st & feEear ufaaifiar &1 simasH fear T, s IR & wiffe! &
YT 90 T A IHT UG T8 & 1Y §¢-T¢ B [oxd1 fordn | 3P 3{ldl el gRT SIafad adT ariig
URIRT & ATH-TWHTs 1 T8 | THTY GHRIE & AW R 7 Ay & U H 4-a1g TR 7, & TR
g ot IfaRTer 3t IuRT |

SiaRgTa Afgen fgaw - ¥=M A &% 07 14, 2025 F SicRigy wfgen fiaw 7 w11 ¥9RTE & g7
3ifafy & ¥u ¥ IufRd y=aTe Bt Iurgad gt arerdt fsm = o= deie= ¥ we1 [ afgand st wifad
eI 3 39T g1 Aral-foar 4=t § < oft wfgensit & onffe wu § s iR s 8 Ffe g8 ST
TATIYTT TSI 3R & 30 Sfia o1 fufg T & gabit| Afganait oY 3ot ufaHT FReRA o1 99 3R
fire =nfeu| adar & Al &% &7 § qou! & Iy b ¥ BT e ad & 8| aral Afgansit 3 geifear
DI AT 8| ifch JaTST H T +ft Afigamd § S J@ma & e gus o 61 ¢ | Afgenail & ¥os 76 &1 Us
3oy ST Bl fR1em T SRl B1 38 3=t e fircidt df 3= e o1 e U o wahett|

SRTPTT ATGUTYT faaw - G # faice 21 BRaH 2025 1 SARIY HIGHTST fead &1 3o fobar |
3 AR W IRIM & f-first yor-yreft Tewt 3 3roh- g argurstt & sroe fauR, wfaa, s
TG TR U SR et HieT & 39 | &1 W fhu|

ST IATSTITD 2024 BT Ha- IoR BPIIHH - GRIH gRT feAiw 11 TdaR 2024 ) S 3MSTHTE 2024 &
B YoR PRIHH Bt ASEM! B 715 | TS ATSTHATD 2024 P AT "HRd & fagm= vd Menfiret garfed
Ay fafwfon S & sear o1 go7 Afafy F T ¥ Iufyd TH3msd gniR & fHew®, W, erfdg
S A 3 i g9 fovg & AfYe Hew IR = Bt 3R BET P T3S, Jaleay R FaR BT fqug &
Hiqs FAAT01 & ISRV & U H SO o ford URd forar | 59wl § fafid Wl & 162 B 3R et
= 4 foram |

YR @ fda¥ - IR § féHie 27 fGiaR 2024 o1 YR T a9 74/ a1 st orera $HR,
= (@@-iol/arer gd f$omg), Hieaditensea, ¥ - 59 99RIE d g7 $ifafd & w0 o 3ufyd
TU 3R YR T fgad W e i e

3mgae faaw - R 8 e 29 Sragar, 2024 HY Y-~ STt & ¥ § 0997 3Agdq fGad H=mar |
Y AR R &FN Mg ATHUT TR, UeT & HuT MRPRY (3Mg,), ST, 3=ie AR R
7= Sfafy & =u 7 Aige 31 S afle W & e mgde TaR” vy W o e &
TTeOH ¥ 3gdg Bt 5,000 I8 TR ORI 3R WA & Ufd 39% THT D0 R IR foan| 59 srfey o
HTSHTSIR-THETHIH SR & HHANRG! & Y T ATHYS Garerets T Ht e o, o 59 g
I & IR & 378! 99 SR T g5

fay 9T faaw - IR T fGAid 21 97, 2024 $F ka1 e TRIR YT R L fe$aq o yae & A
e, oft gog Agal ot &1 Jufufa & 10at fay 2 feaw m=man mar fora® R wewt = 9t e & v
foran| T fegw W 59 o &1 fawy @y 3R G & forg IivT" U1 Ii9e 9eiey 3 TN & Hed R UHT

69



| affouRdeizoeazs U EIEENEEN ) ANNUAL REPORT 2024.25

ST §U HTHIMSHR-TIATSTHIH SR dUT IR AT b Ui STHR e b | 33 SffdiRed Mgy Td
DI AP SFHUTH TR & T T3 4 ER1ara i ot Afed $UR 7 an1 W &1 Hare ad gu
it I TRT & T8 Al aRfd S|

a3l 81 Ual PRIHH - TR & Iyl ARG 3R HHARAl & gRI feie 25 Ridex 2024 oI
TR S GHITR § W51 & JdT HRIHH P ded Yo ot TS|

iy faaw - IR o feHid 26 T9aR 2024 $1 WAy fGad T-1d §T AU & WRATa=T &1 Ua- fova
T

PTa Qe faad - R it ol gRT {3 30-31 ST 2024 1 AT Wl faay o1 SHrier faar
ST W feaq | smiferd fafire ufaaifiarstt & fasidarsii o1 fedl ¥tdig & Iqure JARIE & AR R
FrTHd fopar |

HATGTHS DTIHH - IRIH S A SFHYH H%, ANTYR gRI &I 14 Ferrg 2025 P! QR Ry IR-
WHRI WS, iy & 1Y Th Halaldd SRishd $1 e b | Feaeday awRigon, g, smfor
HIU], ST TREUT TR B ARl & & H HRRA ¢ | FRrfdy & wwurgs St o=y wich = dre o
TR TR UeT=r STad g€ Ue e fear| fARafay 3t dora=ii-e ud ufvatern uga, gt gfa o=
A s Y fthed o H1egH Y WS & ARTGH R UHIRT STal|

fratefdtn sraf¥ & gRr= smuifera fv 7 w wrdsel A wwfaa sifafi & wu @ SufRua
fadl & SaTaT 3= UTAUTRIE! U9 Sea@-1g dfadal o1 W Jw= | ugrdor gam, o &
FfaTeR g -

+» WTTIATSIAR B} HBINERF T STHIATSIAR, YR PR $ g st (fiudh w9, Fade
GRI fe 23-24 A 2024 F SR TR & YFTS U ST TRERT BT SRT a1 77| 7. Horded!
J 3 39 R SR SR RAwsR o1 faft yaimearstt ok Misle sranyfFids gfaurst SR a1 &
ary-ury faftr @ o fafSie fosan deriHeRie weiedn g1 oiF gfaemsit -1000T Au T
Hiyferdt, W AT R Tfiwengar IR &1 Aemur fhar T 3R IR & HAfRiTd
gdcdl Rew wida &1 JURY fbar a1 IurR & Gt R Tt & Jaiferd #v3 & g
I AU Tt o 9T Sfdd Heeayu! faar-fan=t ot fovu | ofd & 3% gR1 gamigur oft fovar |

+» SRS Ft @ yyEar [(gE sauuE ufagE (SeheRs), d$he TMe sau™
TORTRITET &Y T S 7 i 09 S=as) 2025 &1 &1 & T W1 Mafifeal & st W
IO ST P TSl 3R I 3 FgT & T JRATH o1 3IRT forarn | Seftems & e,
1. . F. gl 7 397w Ayl it Eu, S ST smie PR, ST AT T e,
1. Ita $uR YR, ST fondft s nfia 9, & Ay faxwpies ud fawwie iR, /d Sca-
RIS U g, Qd T TRTRITET BT kT faha|

» YR It g srpret, ¥ et & wrferdt e, ST, soiv urvdy gri feis 3 erra
2024 &1 "fI & FHS F AT fovy W v IRAfd sren= e man)

70



o2 AA8,
7N\

Wiifieuaczozazs - IETENEN =) NANNUAUREPORT 2024251
'j‘m::: *rreet

» TR H fies 10 3T 2024 B! SHRIFHY Hordfed Aeiae e iR fagwr fifa fadww
ST gaeHd ol - "HRd 1 T Afe snfde wfed & v o 37 - faeRa yra & forw sml
FI g - FRE 2047 v R T saRaET= foa Sk GRM & dxife!, dad-ie! if¥eiial 3R
et § off srcRia o1

» TIAEWEE & e, ST P 3o g 7 feHie 25 AR 2025 & FRIF &1 ERT fbar iR
AYh! Td db-ilep! SHARAT P 1Y STaiid B |

+» fEgum e fafids & ge1 srder sifter, St st fryr gRT faAie 8 sHast 2025
HRIT BT ST o |

» 3% 19 AR 2024 & WH JR&T TEHHSRMAT & Yd HRT-GR®, St TUTd $UR & I TH
HaTgIe® | BT SIS b1 1|

71



e SR 202025 ‘
% gl - AaLreport 202425



e aRe 02425 | i EErEal] ) [ ANNUALREPORT 2024251

iTic JfifSen 9t Rrow




e SR 202025 ‘
% gl - AaLreport 202425



e aﬂaﬁ{ﬂ wrﬁﬁmwﬁrl%lﬁxawﬁ‘ﬁ%wﬁr

srveEs 3t 227 % e & uerere,

o she kst o sectarta affie
8. v A B e 2, 3 Aot

seiadigeram d
a8, el e
ffedte ot
FaqTeet & foe
<21 e A ol

M wmw oEn
€99 HHEIR
WY, gFaR

(fd7) domsmar 31 37
warTenE § | UF R 3
T | T P T F 399,
wH dfed Hpof wgen-
T EE & HEER A
faepra 3 ToET W H e

EfeRlTe] 1 2 Jepreal b, el Bl oI Aotol

QT3 3% et st o i R o) worg o e
R 2 3R 2 A 3R e e f anfefefe
geforota @ ) Sepea &g i &% @ dior 4R 8. 28 Ugel favm
W e @) i e 3 i w0 A w3 g A
# 3 7 a1 & . 9w B e e e i @ 3 aem,
T T 2 ey ey @ 3R W 31 6 o # o] e
virehfiasedt 4 e @) agm w BRea @t 37 vl o v A A

> afr g 1946 H WA F AR W 3T uRsai 4 GuR o ¢, @i gae IR SR & ST
et SR S AR e S e 3 R o i e A i 2
o o &mimﬂmmﬁ.m e.wmzsmkmaz;amanm\mzﬁmnmaswsmm
IS g i s IR g vide @) R S S T nRae €.
Al Rowodsdu:05 ez | o fe S o i
5a ol e Ty a9 Ane fon b e aedt, SR @en mﬁmﬂ?a‘ltl‘bnxr!t
WA SR 1 Helale Seae vl fiod 25 mw i W A mﬁ#ﬁmmw m,mdm _m
o & ol o B e AT BN 2, fawew 3 fiew R Wl e 5 e et A, Wl eat: T i 3 i
e o i & e § FEANF T Y e WeEET Faa B aved e fEfET g @i e
TR AT SE D e QRERTE | T T I o e, e I W o 2 W
mm&ﬁmj}m‘iﬁw R T mmﬁgﬁmm £l ummah' W ﬁ;a‘nﬁ # aar-fm ST
; — — sy
[ ﬁﬂh‘{ | e e sy vt e, e ot e e e 3]131 mﬁzﬁmﬁmm
o fiie
il | Sl EReRE Tdes mﬁmﬁ
FAERR o Bl §2- m(msﬁmm@m%m %3 | st
() A T@m S tmred
BEREackE A Cric ] a‘ﬁm‘mw»m
& T B 7 e 3 v;m;g:r%q;&::!r
%ﬁ?ﬁ?ﬂ?@mﬁ% 2 & B ) m%mgwmﬁawﬁrm TR \fl?msjamj@
R (SamTmewsiR) & S o, T S g Al e DT H | Bl 61 S B PR 2 0 )
T HH | 98 THFR R LT : i i S ;
(R Faare ST eEEn R, TR et sn e s s 1. gﬂ?%m‘%ﬁmm a8 :
SRR E R | FICERTHRAEANE  SEESHF] ST RIS IR TS WS RA T TR || Fa e <5
FERTRTAEEGEAS AT GE I G AR e R A S TR, 3 ST g o o o | e
SRS Sk fwwieimiet Ao w el G B e
Hecieidke ki S e e i A T TSI ) e e & | e % 8 g s T mRtfmiRE T RS
TR SRS SRR A S AR e, T i R ST 2| o el T mﬁmsmgﬂ;ﬁ; ﬂ?g@éﬂ@ﬂ@ h&%mﬁ}%ﬁu{?ﬁsm
i & < ek ack ke TG ST TR R ER
@0:0 . % @ & .L es@En .. o o R 4 aﬁz«%wﬁﬁtﬁmﬁg wh

UIGEIGE 3 1000 AITATE b UIaR Thide TR AT &b dsiif+Tep! A % fper o

sl e i S
'&ﬁ)ﬁani—aseiﬂ?ﬁsumtaiﬁasﬁnfmﬂsﬁmaiﬂa

7fa fan | emare Sl s
o fem AEeTEs - A ST 3 Theige o oot  efs wegs Ao o R =6 9 Hew Hoi

=7 T S SR HYERH Ui TR Wil TGO AT, SR 540 TR SRR A T bl G Wit o) R ofei e TS
% T # 721 Sm T 3944 FEE % e, 5 624 T, Qebrl o AU TR ST A oh 1ol Tgehl o faior 7 off
= T F HE W SO A T A R & 930 ATEIE 3l RS M| I o S 2 6 S 56 et

2 T 1 5FE el TR e s @ f e TR T g ) 36 Yo ST, Ui woy, S @
5-7E # T eSS 3 Yo e = S ST el FH W of TS Frrfor F oft fo i aeeen s
(T ) ffes SR SR T TR e A A Y AR e ST S IS SRS (Sftsmesh) F e o

e FOORA S (SRRTETE) e fFreee Ep]ragr\t O ﬁ-png m:iﬁ:ﬁm
T’t{w,qw:ﬂﬁﬁmmwﬁglﬁzw gﬁ%ﬁm%ﬁ §11a51 A Zﬁ
Waﬁﬁq%mwﬁaﬁzomfnﬂwmﬁ

S #1 2 AT e e dE e R A A 2 ah . SIffeeR 39 = % AR gi:ﬂ:rﬁmé%ﬁlmm
sl Tl TR 3T ST 3 HRYT méwﬁraﬁmﬁn

ﬂi%gmﬂ mwm§$§§w | 39 % 7 ST B R o T R R S 3 A e
S8 G SN ST i 900 FEE &7l 67 forsiedt weiie

AT 2, AT AR wreegeH # i
fomiani ferem #1 2 W 2 _,ﬁ@@iﬁﬁlwﬁaél’ ; mmm%w«r%n

s SR o : T )

72



DS aezosazenl ¢ IETEE

il & & TAcRUT & GIcTaR] o Uairel
u?gat%fawé 'ela'TeISﬂ

0 " e G 3R 301 & foru
e i oF R AR

0 I T3 e U TE &

o v 2
ot e, dea

‘ez @ 3 I F fu
srafi 3 (SenanE-2025)
famy W fam & st 2 feadm
AR HTEAR - TR AR 2R
T T A Ao R . uE
F AR T T F e
WA Fe o e v o e
9 ATy YRaTH & WarE AR

el

FHH AEATFAE.

ool i A aRdmT R Ed o -
e % feres i = apfae v o

e & JudeE

= T TR ] o 4 1 5
Taifea fFn +w 7 Ffa-19
TR 3 A o e o 4 i
o At o, IR W i A
feram o v A T ot = foa,

AURIREA-TARUNEAR F
ST i 2 0 49 o

mammgmmammm

w e

3 TS i W R W e
(T3R)F W | & 49 ¥
TR 3 R EvE 8, A &
gazi:ﬁﬂfju:;nm TR S 4
TUR o =
0F W wr?s:z fem & W
fere 07 A F BT
T ad den g i E
BT 3 4.

s

i A O

amaﬂara

fa;onmmmml
% [T A L 0
R R
wim
7 9 B

ks thy 2

5 8 3 T (o) 9
i i

mmm

ﬂuazmﬁufulﬂa

féfme. aﬁazﬂaa?wugﬁﬁlwmmﬁuaﬁm%ﬂsﬁﬁwaﬁaﬁﬁ ®al

mmmmmﬁmﬂaﬁm

o Stf & g # Rivse A
3 aHies Bl HIbieT & forg
dMTasig s

Tt Sareerdl, HeEre

FEfge wR uEfefrs dz
Feigre o (dumarem)
F AR 5 (3T)
mﬁﬁﬁaﬁuﬁzww

AR 3R FH o T
o dra F St 1 Hefad
o, ST Feredr 3 Fe 5 wRa
WOHARAR % oi| # T
i wE fam s 2. em
HWogagR % a9 =
Fefed 2 o T % 9 WA
2. 3% a4 e a1 B
T T 291 1 S5 % g
FH F FEL ToH R F
IFF F PR U A |
I FFAE fawiad B
=7 fean . 3% 2025, 2027
3R 2029 % AT FEAE

[}
Wﬁ@wmmaﬂéﬁhﬁmmﬁ&aﬂ$mmmgmwhmam

oifdwr @t adohie U
HeeT UIST BIe

2/ 0A Pered! qar i fme =
@ o1l & foiu g arel e &
&5 H g oM o 8. e 31
e A Ferag T+ic TR &1
. Henad Rad b e d
o &) 3of
IR e i
3fae
fae
IBAFH
for Freee A arfiw o .

el afze.
e ﬁgm?
Ll

ai%?mé
H21% e Rl &

ToreRid 2 1 e R e,

o A mﬁigﬁ?}sﬁm
ammlui:g‘rqa Fel
o 2T aeT 1 < o F fag
Tyl €. 39 A0 9N 7GR
=1 fomfaa T Fi 9ot & ==
W OF owed @ b o
HUHRAR F Wi e w

F T TR e A T AL,
I F TRfefRE ota F T T
off. 57 9% Fei WgH, 79 961 %
SR SR o e J
ot ¥ o= ogw fasie
TS F ST A W@ R
321 Fel % T wend aeen
=ifew. & T JYa 2 wE B
ST AR T T B

fRiwe & afie : = w7 Feried
A it g A A S
fegst = =1 s . = s
3 AT e o THAN I 9
fiw # fevarde ofer i o8,
ol Fen q qHE 1 #
T T S, S W
# I =EH F U SEE
T AR FHaE % A TE HA

I wfeFar 3R Feen ¥ 9 iy
BTG 37 W 2T T Y 1 2,
IR TEAR F AT AT @aH
F 2@ T TE@H FG DT
o i Rie 3 S W AR
FH F 6T 8, IHA a1 6
29 N Te HHSRAR e,
foTeT TR HeH SR F AT F
100%#3@3511113#?5%

& = fF e F oo
s =1 9 e % Frem
g 3 domemen  #Hee
TRETRe  fad R ege
(faait ) 1 e Tear e o,
damseer viée fosen @i : =f v
Ferded J fiw % wee W
Feh faren Wide 1 & foa.
T 3 HISE R 7 A
wHEY R 7 ey “eR U
R U e & fawm,
fam iR “wEfaa e
T % el et & forg
i BR T e
FFH FI e § FRvE =
sfER FER A I F. FRFT
@ # wigen feamw W anfsa
wfepifrel % faswmrei @
HoFARAR S5l 3 JFd fFar.
. i gEsh % gER T
fear. FriF 1 T T &
WY T FEEA F AR F 3
Fergedt 7 fAw geE R
faf= s =1 3.

EIGIE

e feithe & il

ufarfady, siiden

F2m T ud e SaEEE
Hom fearse o #®
‘farseaunaTs THRE FEE I g9
iR == fasemor 9 =S
g faeg w e G
BET =1 I F 9 fFwemor W
w31 HEA FA B S WEEiE W
= AR a8 o wE
*ﬁ—mqmwa:ﬁawara
ok fasr 3 =|wrm wum H

ATl ATaT R o HeTdid ur

iR @1 3gwe- ova 3.

m Fhw fbe g Hogsadse-
Etre v Sard dente SRR

=P e, o s 5 dema A

‘e1equT ferfde

=i H vema= fas= = geeagot
Sfm SR R = s
TAETOT Y OE J 39 STEEE T
AT T A5 I T S e
FA5 A a9 fagE J aE %
*F =N ¥ T Ferdia W s
Far oz 3 ode 9 ofw =9
FETEmoneE YU & HeeS W
W =N, S et B g At
¥ SnERiTE SFHE oE S WaT
TR A W/ a9 A
[T SO, 2 #iE ufgs ws S
SdiE S A

73




AfST=10T 26T FHIG WA A
T, HUHAR AR THeE e
sfafemfes & o= o= FEEy A
H 16 g 2024 TF AT

HIRUHUE A & qd FAa9es =2f
et w1 g ot %
TEUE = aWfE 3 e
HEEA WA T % 99E 3
297 FRE e F Higa v
F Ay g =L W I TR
A A =l 3 s
TR WY S T H BT
T WA, S 1 OE %
T SR R ST & i
mﬁ%mwma”ﬁ

fr . g St g
FAR F=0 J FEARIN -

dmiiﬁnﬂqaﬁeswam?,ﬁ!m@ﬁsmmm

@wﬁaﬁa‘ma&'q\aima‘rwmférmeﬁ

Holale. 59 T4 iR =9

IFEYE HEE () ff
w9 fasm ey F asd
guar ¥ ¥ fTadE afeeor
FEEN YE B L FTHH

ﬁmwa\‘ ﬁhgnan asasamﬁsug;ﬁ

gorare. ey awars enen H Fasre F asa {oeran 1 WET
IEE B3I, 3TH e B9 Si-fad HOHsenE, S feares,
St B, SNeE 5EE F 40 993 39 ST 8 e T,
aﬁwmﬂhﬁamﬁwwmmawﬁm
T 3F [Hawr= Srhae 2ias WiE 195 o 291 § (o ua saiast
= forr & Fwe 3 ST = ST AL ST WSS o e i
mﬂm%%@wﬁmm A= ==l = =g

HOBIDBIR- ﬁiwﬁzﬂﬂamm:,mﬁnﬁmmmq%mm

PRI 31k s Oz
aﬁgmaﬁemﬁlaﬁﬂmﬁam

mﬂmm%mnmﬁa

e, defeeur  gelfo @ e 02 2 el dfore o

7§ 2030 7100 TaTE DRI
ﬂmmmmaea - 311675 TG,

Sl Dgid g

P e

i, e

TR ARAT-GAEn F
9 0 T S R
e feiot o Fomardie e
e e e A
feal 4 s 2024
& feft e 1y
T, T T, O A
fraa, o R 9 W
fafi wmedt @ 75 & o
Sferiren = s e, wRivEn #

T T A R AR 430,

e % e 1 offde. @ oifd Fren v &
7 ot 5 T T 6 A W o R
o T e e o fahe s m
Tt e v AR g, SRR 2007
7 31 T R P 100 W) e T @

BECEG A kR
fer S, S %
TR S T A T A
ez e o o
IR (o, FE S A 5
i 3 o & e 20 2
1 W W ' T e,
e a9 i o 2,
mm. firl @ 4l
ﬂwﬁnﬁmwaﬁww
5 7 v T A e
G2

74




i aezosazonl ¢ XN -

-1

fa i | emare

ol o SeTRE TR & T W Ueedt
ET TEe @ 2l g why i
TSt & Yeci SR a1 1 o1 ST Aieiaiesh
o AR T Fei B 4 2 S B

S A o = &, o fheTeret U et
§9R o 31w W @ TRAE & o A
TR A T & i § SeeiEem-

e, v i 37 i T 81 SiswE
A H o TSI i G 5 Heg o Tl
STEl WA S B, 9@ Ued 92 Hex S
I Tere 9| 3EE weE 2.2 et 3R
Ik 1.6 FrameT @il 78 | 8 W o
9, 5% =0 o R =3 & fou seie
TAGSA B AR @ o T F G
3| TIWEE F 35124 I8 2025 H 8
I HHE 2

=70 Yoot 2 1 i 3o =71 # 2l .

R T » i oS Sexeict TRUIE & 3.7 fonsll i) 7191, e a sisvam & fomfor 3 Riwt ot ot affiramt

Ritsz & dsii<I) 3 92 Hiez 3l UsTSl B Bied:

Bl 34, TSI eI T AB grIcd

3500 Uftari @t == 3Tt @ Javar ugane o Ais & 36 98 o e

IS AR A1 A T o TETS) Y FHaet Zﬂﬁmmﬁﬁaﬂmﬁm
feiuR 3 T 7l URR <IRE 7
; Wﬁm#mﬁqﬁmaﬁz
formT =1 e st o | 2fife % fog sifi OOR & | 35 I

= 2022 F FHifere & F1E T FH HH07 &

T R ST TS j ?lmmamﬁw&mgﬂ
SR 3 9E F A =@ i i 70 v @R & 2w
et I T o o 1 TS T R 1 SRR g T
I B S S S ¥ (TR) I T eI & S
= Helh e WA iR il = A Y Siear SR e &
AT o7 W H 2 IE YRSt % Yoo ot STHR TTIR FleF
aﬁﬁ:glgxﬁﬁﬁﬁ i i = : grwm!shﬁ;eqﬂagaéam
RS S A 2 gE W‘?'“E“é' i"ﬂ‘“:' Ve T T IR & o o
Wﬁmﬁ@@mmﬁmﬁ o &

=& =l feem SEe &
formn ferell =1 wenferal R RIS 6 o St SR <R <1 =il e, 3soo'1ﬁa|ﬂ
ﬁW%WwWWWWﬁ ;

THEITS SRS St SfFTeh 1 S| TFTHT
ﬁ@m%%www
: =

fie. mmﬁaﬁrﬁé‘ﬁm&ﬁﬁﬁamﬁ’aﬁmﬁ@ﬁmﬂﬁ 3TSUHUHA o felcerd

oldIaIe, mmﬁmmmmﬂ

O U B B WA a8
Ffae fas
e Efarcer, dea

Bt # T 7 fagem w0
aye Fifea & i it =1 o
hmm?aﬂw—vwham
S ®, S 9%ed & fag
HeEgul ¥ 7 wuEd J Fae
Srafors far ¥ e 2avTE
% afcw Jaem st JatE
e B i Wiy = s 2
I o o raeE & s et
FEOT PR, FE weN &

maﬂamaﬁaga}azﬂammaﬁam

oA, FHUR Sgis aee A aar
ci ¥ gtm <o U 310 aiffas
THRIE HARN . &9 AW W

ARARE ( HARUHCH ) THAE F
Faww W gFar fen =L a9
=1 Heifge =2 1@ 9. fame W

ITHER Fod & A wegfdl &t
ot 3Rt o TR . wiien
TG GG IR I .
%@ PRI rax;m HEA B mmﬁaﬁ'«mﬁxﬁz
A\ 21 28 IR 1960 BAND T 0D BRIBER A Mgd Fafeifa a1 ¥avTa e e aer @t
& HRE il P Ed 3 T TR . BRI ¥ A 3 iR O% UaTel 36T . BRIEH
HHIGA 2024 & BRI At & Waiﬁzmmmm?snﬁz P G &1 | I W3, Sl
|5 - - - . e fosan . oRipm A B guR M A acie & yeRiiaesd o, ARa e, hz%_‘x?meﬂnﬂ-i
Rl Rt 72t Qi 1 B ) G ) RIGE FRRIp a 3. TR 11 g B SH BT 21 BRIIRGA YR SRESH 6 SRR

FHI F0T R aaHH S AT &
afae £ el mGEe dum
2024-2025 # 23 W 27
AFaT F AT WeH TS
A FRET F 102 Fpel |

4. 3 FEHa oE @ HE 7
wEfEa T = e #
e B T g 3 101
2l 3 @ v g F ol
AT WHI FH YT HA T

FEFET H SuE g e
TIIEm, GEAT HeA e
wqtmfawmm—nrw
s e 58, dun A 0y
iz

%, murdie F sremwET Riv &
e W el e s T

T F 131 FE w995
T T R A e W 20

=T FREN TR gEE 3
Hfed &2 wE WHel % 2
A T, f*nfm!tﬁ??xmm
R faar Me: wgm, i ol
FAtg T @ gl
FERR F FY o e i &

araTSt W 7 W
geE | Hfean ST v
T | 3 7o & | AT
o A oft afeensi #
Sl T Y AR o

amﬁiafmmasf&mfmﬁm azfé

GOTE, 97 T ol B SR Hea (R Ay | | RS
AosarAr F 834 v Ran w =4 ket @ s B P ﬁm@ﬂ @ﬁg" ,
fim RENED Ifdg n@‘a fawm T ST i T w :
Tﬁ}r‘ﬂmm ﬁm?‘f 7 Ba X sifafer A el e €| TR St O o ; A o, gEr R o
T AT T I, G A AR SRR | | seenei s s sfeene # 0 o e S 3 w0 f R WS, S A S,

¥ 0 W 73] A o S v, W A Awtnd | [fre o omw e a it @ A0 won § W S A mmaim
R 3 avaRar W AR e, faet aiT AEaiRdt favar & 4 o e gow iR e Wl T e W W I et 91 9 aw fr fRws 1 ST

i : : Ao g i iy : 3 s e A ATl S R A o £ oK womm W #1 SR Fe e W W
SR T ERRT 5, VAT 5 PR (AN TR | | o ot e g . 5% o e Bt @ W e Srefl i S e 7
fieferr =51 farfie it o v i 1 woen 3. i v % WY F N G S S A A W*fmﬁﬁﬂmv i g&%}m
¥ S Y by Py ¥ ey e o @ B Wl S P TR W SN G e, %qum
¥ T W 3 s 3 ghm aigrn o defeam A w | | e e S g e o @ A e af § S 3 e 9 S WO & o e
e o, 21 4 el Y o I e, %1 o AE o wd ) et fow | G g i e 31

75



| e sRacizoess 5 IEDEIEN - ANNUALREPORT202425

e |t wEE

[YE BRI HITH G AR
A4 T Ud f6 gEE
t‘!apmti‘mmfafaaqa‘m

féjtee. Fecaafoic 3ot die dfcbleruera defotal U Jifreeffeictan

mﬁﬁaﬂmaﬂmﬁmmmm

7 fafore afafa r&mmssm

B e O S
s ¥ aom W A9 fen

fawer ue reforen, der Tt

forett 3eurcat @ fere reen arecaguf - o fisn

1. S1 ven 1 o fop i 4 feorell o i e 1 & 3l oo
3R AR - UrRufve et W &) O e 9o WA FRAM Bl
a5l et & 30w ¥ 321 e foan o kel 3 &5 ferg

I 0 gyt Sfiaren 4 2 W0 a7 . WA 3T R R A

) v gg e s, siegd), aRdRTvEa, 31 oy, W

g0 & Wy e A forard), Froms, ird dioea e . 21
it e = g F .

3 mmmmmammmm

9 2. AP et v gar e wew W PR, i
Tl 3 w4 w1 w=rE L sAeR Em .

oo Wil & snaw 23w W sifafy ot s wiie
siw g 3 WE e w Y w  wee il iy

Pl # SE g w ?

F & o moE
fiar &, = st 3 v
TS A T FA W
o 2R e @ F+E F
sfaa d5F F weE @ @A
foFa. 5= = B wra et

i g o s
o e w # sy
it a2, mf«iqzﬂam

T & iRt & @ 90
T 3 7g-g T for.
W F S ofe d ferme ofirer

nﬁmﬁmmm#m

: W%wtmﬁmﬁw

R W I I F
TR At T e |
3T W HI F AT I,
A N, T FAR
mars‘mmwa:m

A A (et s, e e

§ 99

Y. F51 T T $5 S e (Riw) % oo i
snfee 3 fg 3 e B o) o i ot £, 8 s e 1
ot & % 37 & for e e e, 3% T oee &
TR & AR #1 &8 T & THH GRS H gad wd
T I A el WO ¥ IFEC A0 3 T AR A A
mfﬁwmmﬁw@lwﬁé}% e 35! TeaH, T,
T Sl A &, FH e 7 Tt A 3y I
3 et e 3 A a1 fafvre s = ST
. WO AR IR e FEH  HEe
W?ﬂgnqa T A 7 ) e 3 <R SR fafe

mfwmrmwmm i s, ot
fey e feey v, 1, e . v 3 vy
e, R A SR % R W 9, e o
AR 3 o i 1 G 7 e T oA
R SR A ) et A, e o e
R 0 R Y e g 3 o L
g Rl N e v s s T
fite, e - e e o R 4 o et o
et o T S e feron e 36

;

@Waﬁ{rﬂﬁaﬂﬂa

eammzmﬁmeges

mammwmﬁm

B fEg # IR gEAr w
firn = o, iR e T
W WEH % e e qen F
B 30-31 T T T W W L
v W e 3 = i o
AT S e & R e
H # @ aE-mE o oAEeE
el # o 8w e
& fou waT @, A ue e
mqaf‘aﬁﬂm? WEA Ia

e A yER i Gt il &,
’aﬁnowuﬁmm\m-—vv"
¥, TR T e 99 o T
T s v, S, T

il W o AR A e AT |

m#mmﬂwﬁaﬁmammﬁ

wore v (dfEa fiww wow o R qerdn S faaew fde
Fod), 21 9AY, A TUE, UE 99 FER a9 U9 O e &
AT 0, T o, G e gxmwﬁ‘ﬁwﬁm
oA mmam AT A g S S
% Hree A faaes fde A aa wfa’qu_

oI fﬁ.ﬁam@é&’am&mm«mmmmm
Gefep T TR HINTe A e i Wie gel Heal 4 . FwY & Fevie
T Fw W o 77 & 18T UNbaT 3Rfae PR s < Hiee & @r
o, m R Eviete vd i PR A AR g ey ofifdl
I O] o) 1) el . RS e A g ad i e ot o
3R T & feru T fawa W favam Guasm e,

76



e SR 202025 ‘
% gl - AaLreport 202425



i

GENERAL INFORMATION

-«




e SR 202025 ‘
% gl - AaLreport 202425



o3R8,
7N
- affe ufideT 2024-25 Ll e=): |[NANNUALREPORT 2024-25 |
:ng:: . L=

Mission

To Develop And Deliver Sustainable Cutting Edge Technologies
For Social Upliftment And Industrial Advancement.

Vision

To Be An Internationally Acclaimed Mining And Fuel Research
Organisation

Quality Policy

CSIR-Central Institute of Mining and Fuel Research is committed
to provide globally competitive, productive, environmentally
sustainable, safe and 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.

77



ORGANIZATIONAL STRUCTURE OF CSIR- CIMFR
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RESEARCH COUNCIL

Chairman

Prof. D. D. Misra
Former Director, CMRI, Dhanbad
Former Chairman, BoG, IIT(ISM) Dhanbad

Member

Prof. T. N. Singh Dr. P. S. Mishra Shri Ravindra Kumar
Director Chairman-cum-Managing Director Director ( Operations )
Indian Institute of Technology, Patna SECL, Bilaspur NTPC Limited, New Delhi

Dr. B. Veera Reddy . Mr. Ujjwal Tah Dr. Naresh Chandra Murmu
Director (Technical) Director General of Mines Safety Director
Coal India Limited, Kolkata (DGMS) Dhanbad CSIR-Central Mechanical Engineering

Research Institute, Durgapur

Member Secretary

o
*ﬁﬁé
Prof. Arvind Kumar Mishra Dr . Rama Swami Bansal —_—
Director Chief Scientist & Head Dr. Ranjan Kumar
CSIR-Central Institute of Mining & Fuel International Science & Technology Senior Principal Scientist
Research, Dhanbad Directorate Affairs, CSIR, New Delhi CSIR - Central Institute of Mining And

Fuel Research, Dhanbad
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MANAGEMENT COUNCIL

Chairman

Prof. Arvind Kumar Mishra
Director
CSIR - CIMFR, Dhanbad

Member

Dr. Naresh Chandra Murmu Dr. Jai Krishna Pandey Dr. C. Sawmliana
Director Chief Scientist Chief Scientist
CSIR-Central Mechanical Engineering CSIR - CIMFR, Dhanbad CSIR - CIMFR, Dhanbad

Research Institute, Durgapur

Dr. Manoj Kumar Saini Mrs. Seema A. Topno Dr. Arti Sahu
Senior Principal Scientist Senior Principal Scientist Scientist
CSIR - CIMFR, Dhanbad CSIR - CIMFR, Dhanbad CSIR - CIMFR, Dhanbad

Ex-officio Member Secretary

Mr. Sudipto Chatterjee Mr. Kalyan Das
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DEPARTMENTAL PROJECT DETAILS

ROCK EXCAVATION ENGINEERING (REE) RESEARCH GROUP

During the period of April 2024 to March 2025, the Rock Excavation Engineering (REE) Research Group had carried
out a number of important projects in the field of rock excavation using drilling and blasting methods as well as
evaluation of explosives and accessories. The various projects carried out by the Research Group during the
reporting periods are given below: -

* The Research Group has successfully developed controlled blast design patterns for conducting safe and
efficient blasting operations within the Danger Zone of 500 m from nearby villages in many opencast mines
and underground mines viz. Mukutban Limestone and Dolomite Mine of M/s RCCPL Pvt. Ltd; Khatkurbahal
(North) Limestone and Dolomite Mines of M/s Shiva Cement Limited (A Subsidiary of M/s JSW Cement
Limited); Aditya Limestone Mine of M/s Ultratech Cement Limited; Bolani Ores Mines of M/s Steel
Authority of India Limited (SAIL); Kerendari Coal Mines Project of M/s NTPC Limited; Gare Palma IV/2 &
IV/3 Coal Mines of M/s Jindal Steel & Power Ltd.; Kalamang West, Joda East, Katamati, Khondbond,
Noamundi Iron Ore Mine of M/s Tata Steel Limited; Quarry AB, Quarry SE West Bokaro of M/s Tata Steel
Limited; Bacheli Complex of M/s NMDC Ltd.; Kotre-Basantpur & Pachmo Coal Mine of M/s KBP Mining Pvt.
Ltd, Parsa East & Kanta Basan (PEKB) Mine of M/s Adani Enterprises Ltd.; Kayad, Sindesar Khurd Mine,
Rajpura Dariba Mine of M/s Hindustan Zinc Limited.

e

The Research Group also involved in many civil infrastructure projects Viz. Flattening of Ulwe Hill at the
core area for construction of International Airport of M/s Navi Mumbai International Airport Pvt. Ltd., &
Flattening of Southern portion of Ulwe Hill in non-core area of International Airport of M/s CIDCO
Maharashtra Ltd., various road construction along Indo-China and Indo-Pak borders of BRO Projects as well
as Pakaldul Hydroelectric Project in Jammu & Kashmir.

* Hard rock excavation using Plasma Rock fracturing technique (Non-Explosive) were successfully
implemented by the Research Group for the construction of 9 MW Hydroelectric Power Plant at
Garudeshwar, Gujarat.

Fig.1: Nimu-Padam-Darcha Road, Ladakh Border Road Organisation (BRO). Critical sites of road
widening using controlled blasting

* The Research Group successfully implemented for the 1° time in an Indian opencast mine, Dozer-Push
Method, a new mining technology of for controlling the vibration and fly rocks within the safe limit at Parsa
East Kanta Basan (PEBK) Open cast mine, Chhatisgarh of M/s Adani Enterprises Ltd.
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Fig.3: View of casting of rock from dozer-push

operation
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Fig.5: Drill design using inclined holes Fig.6: Firing pattern for blasting at dozer-push

mining site

* The trapped Tunnel Boring Machine (TBM) in Head Race Tunnel (HRT) at Pakaldul Hydroelectric Project,
J&K was successfully retrieved using cautious blasting along the tunnel boring head portions.
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Fig.7: Recovery/release of trapped Tunnel Boring Machine (TBM) in Head Race Tunnel (HRT) at
Pakaldul Hydroelectric Project, J&K.

* The Research Group visited Bhutan for planning and design of safe demolition of the remaining portion of
the collapsed Wangchu Bridge, 204 m span PSC Cantilever Bridge located at Km 1.275 on Damchu-Haa Link
Road under Project Dantak, 19 Border Roads Task Force (BRTF), Bhutan. The bridge had collapsed on 9%
February, 2021 where nine people lost their lives and the remaining portions of the collapsed bridge
became an eye-sore for the Indian Government and required complete dismantling using controlled

blasting.
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Fig.8: Wangchu Bridge, 204 m span PSC Cantilever Bridge, Project Dantak, 19 Border Roads Task
Force (BRTF), Bhutan which had collapsed on 9 February, 2021 where nine people died

* The scientific studies on ground vibrations generated by seismic explosives and determination of influence
zones were carried out at Seismic Exploration Site in Rajasthan, Bikaner of M/s Qil India Limited for safe
seismic survey operations without affecting and endangering the nearby dwellings under Mission Anveshan
Project, Rajasthan Region.

Fig.9: Mission Anveshan, Seismic Exploration Site in Rajasthan, Bikaner of M/s Oil India Limited

* In accordance with the Government notification to phase out all electric detonators and
prohibiting/banning their uses, possession, sale and import by April 1, 2025 in India; the Research Group
successfully evaluated permitted electronic detonators and e-Exploders of three different explosive
companies for safe applications in underground coal mines.

MINE FIRE, VENTILATION, MINERS HEALTH RESEARCH GROUP

Industry sponsored projects related with planning and design of underground ventilation system, including
recommendation for fan specification, duct design, estimation of air quantity requirement for three upcoming coal
and metal mines, viz. Gondbahera Ujheni Coal Block, Singrauli Coalfield, Dahegaon Gowari coal block of Ambuja
Cements Ltd.and Kheratarla Underground Mine of Wolkem Industries Limited, Udaipur; determination of
incubation period of coal seams and coal stack underground mines, viz. Bhelatand — A Colliery, Tata Steel, Keredari
OCP, NTPC, Hazaribagh; dust and noise monitoring of four mines of NMDC, viz. BIOM, Kirandul Complex, Bacheli
complex, DIOM, Donimalai Complex, DMP, Panna are undertaken by the research group.

The department 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, testing of safety equipment, flame safety lamp 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 have also been carried out as a routine job. Details of the work undertaken
during the year 2024-25 are as follows:
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(A) Industry Sponsored Project

1.

A scientific study on ventilation planning and design of Gondbahera Ujheni coal block, Singrauli Coalfield,
District Singrauli, Madhya Pradesh was taken up. The project involves estimation of required air quantity for
the highly mechanized underground coal mines planned with multiple continuous miner panels. CSIR-CIMFR,
Dhanbad, provided the desirable ventilation system along with fan capacity, duct details, and ventilation
system design for the safe drivage. The objectives of the study are design of ventilation system, ventilation
network development, determination of fan capacity/specification, fan installation recommendations. The
project has been completed, and the final report has already been submitted.

A scientific study on ventilation planning and design of Dahegaon Gowari coal block of Ambuja Cements Ltd.
was undertaken. Key parameters are the estimation of air quantity requirement for the mechanized
underground coal mine with multiple continuous miner panels along with SDL and LHD. CSIR-CIMFR,
Dhanbad, provided the desirable ventilation system along with fan capacity, duct details, and ventilation
system design for the safe drivage along with fan installation recommendations. The project is ongoing.

A scientific study has been undertaken for the ventilation planning and design of an underground Wollastonite
mine, Kheratarla Underground Mine of Wolkem Industries Limited, Udaipur. CSIR-CIMFR has carried out the
ventilation planning of the Mine using an indigenously developed SINET software. The objectives of the study
are design of ventilation system, ventilation network development, determination of fan
capacity/specification, fan installation recommendations. The project is completed and final report is to be
submitted.

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, Chasnalla Colliery, SAIL for a duration of three years. 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.

Occupational Health and Safety Study is being undertaken at AEL Suliyari Coal Mine Site for M/s Adani
Enterprises Limited at Suliyari, Singrauli, Madhya Pradesh. As part of the project assignment, a field visit has
been successfully completed, and all required secondary data have been collected and analyzed. The
findings are being integrated for the preparation of the comprehensive project report. The project is in
progress.

A study was undertaken to investigate propensity towards spontaneous heating and assessment of
incubation period of X seam of Bhelatand — A Colliery, Tata Steel and JK Cement Pvt Ltd. Coal characteristics
study in the laboratory as well as site specific geo-mining parameters were considered for this assignment.
Further, similar task was entrusted to CSIR-CIMFR, Dhanbad by Keredari OCP, NTPC, Hazaribagh to study the
incubation period of coal seam as well as coal stack.

(B) 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 242 SCSR samples of different make and model from various manufacturing
industries and coal mines have been evaluated using artificial breathing simulator machine and other
associated setup in laboratory condition as per IS 15803:2008 and DGMS (Tech.) Circular No. 08A of 2008 in
year 2024-25.

85



| affouRicizozess ¢ IETEIENN - ANNUALREPORT202425

#* 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 2024-25, a total of 06 anemometers, 25
methanometers, 11 toximeters, 11 multigas detector and 05 oximeters from different user industry were
calibrated. For the testing of safety equipment, two batches of flame safety lamp were 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, a state-of-the-art lab facility has 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 2024-25, 09 dust samples of Chasnalla Colliery, SAIL, Jindal Power
and Coal India Ltd. were analysed for silica determination.

#+ 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 45 samples were analyzed in the year 2024-25.
These samples were regularly received from Chasnalla Colliery, SAIL and Bhurkunda Colliery, CCL for their
analysis.

During this period, services of the research group reached out to different organizations and companies, viz.
Eastern Coalfields Ltd. (ECL), Bharat Coking Coal Ltd (BCCL), Central Coalfields Ltd. (CCL), South Eastern Coalfields
Ltd. (SECL, Mahanadi Coalfields Ltd. (MCL), Western Coalfields Ltd., NMDC, Hyderabad, Tata Steel Ltd., ISP, SAIL,
Suparna Chemicals Ltd. (Mumbai), J K Dey and Sons, Kolkata, JSW Steel, Hindustan Zinc Ltd. (HZL), AGG Life
Sciences, Drager Safety India Pvt. Ltd., CDET Explosives Industries Pvt. Ltd. etc.

MINING METHODS & GEOMECHANICS RESEARCH GROUP

UNDERGROUND MINING METHODS SECTION

PROJECT REPORT:

The section provides solutions on numerical modeling challenges in underground coal and metalliferous mining
particularly in areas like ground control, rock mechanics, and design of mining methods etc. During the period April
2024 to March 2025, the section has been actively involved in one CSIR-sponsored FBR/NCP project, one CIL R&D
Board project, one SERB project, one DST-JSPS funded project, one in-house project, as well as several other R&D
and industry-sponsored projects. Additionally, projects from the previous year were successfully completed in
collaboration with the Geomechanics and Numerical Simulation Section. The client's portfolio of this section
includes companies such as HZL, HCL, SMS, GCPL, TATA Steel Limited, ECL, SECL, MCL, etc.

Apart from the project-related activities, the section imparted training to students from various engineering
colleges across India and actively participated in several scientific exhibitions under the HRD banner of CSIR-CIMFR.
The scientists and technical staff also contributed as project leaders and team members in projects undertaken by
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. Development of Al/ML-based Geotechnical Instrumentation and Ground Monitoring Analytics (GIGMA)
portal for safe excavations in underground mines (CSIR FTT Project no. MLP/159/2022-23). Implementing
Agencies: CSIR-CIMFR

The Geotechnical Instrumentation and Ground Monitoring Analytics (GIGMA) web portal is a role-based access
management system to provide secured, restricted access to different stakeholders/persons concerned, like
administrators, mine managers, scientists, statutory bodies, etc. The 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 optimise the instrumentation plan,
analyse multi-scale ground monitoring data, and suggest ground control measures. It is designed to monitor key
operations in mining, aiming to improve productivity while prioritising safety.

¢ |dentification and characterisation of key parameters of ground instability
¢ Formulation of Machine Learning method for cloud-based GIGMA applications.

¢ Formulation of a pre-processing scheme for input sensors (Stress, dilation, convergence) data and output data
of rock fall event and margin time of extracted panels and development of a prediction model of rock fall
occurrence and margin time. Figure 1 shows the Schematic diagram of the GIGMA web portal.
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Fig. 1: Schematic diagram of the GIGMA portal

2. 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 RUL of complex machinery at the system level and minimising uncertainties in RUL prediction. The major
works done are as follows:

The ANN models of Input Data (Kurtosis, RMS, Skewness) and Output Data (Breakdown) were created with
feedforward model, Levenberg-Marquardt training algorithm. The performance parameter taken into account is
Mean Square Error. The generated model is shown in Figure 2.
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Fig.2: The selected architecture of the feed forward back propagation network

The developed ANN structure, as shown in a scheme in Figure 3, was optimised using Genetic Algorithm (GA) and
the following results were generated.

Fitness Plot
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Fig.3: Fitness plot of non-dominated pareto front of optimum ANN structures

3. 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-sized 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
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surface subsidence. A more accurate/precise design is required under these conditions. In these cases, generally,
the pillars are designed to have an 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 a stochastic approach.

4. Strata monitoring of Stopes, Strata condition and Rock mechanics study in Banwas block of Khetri mines of
Hindustan Copper Limited of Banwas project of SMS Limited.

At the Banwas block of Khetri mine, the ore body is extracted from transverse and longitudinal stopes. The mineral
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. Different geotechnical instruments, e.g. Stress cell, MPBX, Rotary Tell-Tale and Load cell were
suggested and installed in the field.
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Fig. 5: Method of transverse stoping operation
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Multi Point Borehole
Extensometer

Fig. 6: Multipoint Borehole Extenso Meter installed in the crown pillar of the already extracted 12-15 stope
at 174mRL.

Fig.7: Anchorage testing of installed bolts conducted at the 16-17 VR development face at 174mRL.

Fig.8: Roof condition near 14-16 VR at 120mRL.
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5. Instrumentation and Strata Monitoring during Stoping operation at Rampura Agucha Underground Mine,
HZL.

The Rampura Agucha mine, owned by Hindustan Zinc Limited, contains a high-grade zinc and lead deposit with
a NE-SW strike length of 1550 meters and an average width of 58 meters. Since 2013, mining has transitioned
from open-pit to underground stoping methods, specifically Long Hole Open Stoping (LHOS) with paste fill, after
the open pit reached a depth of 400m. Current underground operations occur below the exhausted open pit,
separated by a 60m crown pillar. A CSIR-CIMFR study from November 2023 to February 2024 involved
geotechnical monitoring of these operations. Key findings include the use of both underhand and overhand LHOS
methods, the division of stoping panels into primary and secondary stopes, and the categorisation of the rock
mass into three geotechnical domains. The mine employs a Ground Control Management Plan with various
support systems, and stability is assessed using instruments like stress cells and extensometers. The paste fill's
strength increases with binder content, and regular monitoring ensures safe mining conditions. Rock bolt testing
showed minimal failures, with prompt corrective actions. Additionally, CMS scans of some stopes showed no
major changes post-blasting, indicating stability. The study suggests improvements in record-keeping and
emphasises the importance of comprehensive ground support and monitoring as mining operations reach
greater depths.
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Fig.9: Transverse section of the geological plan showing the orebody, and different types of rocks.
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Fig.10: Instrumentation plan for stress meters.

91



-505L_N165 MPBX

-4
g 3
‘:‘E’ 2
*]
2 1
g0
= .
)

P b% ™ ™ ™ ™ ™

3\ v v V V v v

> > > > o> \ >
Na N NN S & N S
N \ \ N N \ \
Q Q Q Q Q Q Q
Date
—o—(0.8m —e—1.6m 3.0m

Fig.11: Cumulative displacement measured by MPBX at -505mRL N165.

CROSS SEQTION

DESIGN PARAMETER
PROFILE[ SIZE |CATEGORY
A |5.e x53 | 5

PLAN VIEW

FaCE

"F
4+ o b

IEHES SSENEHEE I

|

e e ol i s s
M 4 b e ———
= At

B+ b b ——
4

b

Bm 4

Locaon In- 7ing Speaing)
Type Lenginm | S | TR Thickness. mm

FEsin BoIt 24 10 10

Cable Boit 60 20 20

Cabie Bot 50 20 20

5'6m

Minimum Ground Support Requirements MNOTES:
E 12233 1. Mo person 15 allowed to work under unsupported ground
2. Any resin bolt not mstalled as per standard should be replaced with new resin

resin bolt should be installed at second square from the edge.
Resin Boit 24 1.0 10 6. If any unexpected ground conditions are encountered the Mine Manager and
wall Shift Engmeer should be informed immediately.
7 This support pattern to be followed from 1st Sep 20213

5 and slabs as required
auld not be more than 0.6 m from the face.
uld have minimum 30 cm (3 squares) overlap and the

HEAD HEAD HEAD MINES = GS-A4F-2 DESIGN

cP

18-AUG-23 | MINE

GEOTECH FLANNING Ts MAMNAGER FW Drive
-355L & Below

CHECK

EM

1sauc2s | RAMPURA AGUCHA

REVIEW

EM

UG MINE HZL

Fig.12: Minimum ground support requirements for footwall drive -555L and below.

6. 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 a suitable paste
fill technology for the continuous miner (CM) panel in Indian geo-mining conditions. This would help to achieve
effective utilisation of coal ash, maximum production from underground mines, increased safety and minimise
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, and the
numerical modelling to obtain the strength of the paste-filled coal rib.
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Fig.13: Schematic view of the proposed sequence of diagonal line of pillar extraction by LHCM technology with
paste fills.

7. 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 characterise 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
microstructure parameters.

e Study on the change of microstructures due to the absorption of moisture/water.
e Characterisation of different types of shale roofs.

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

GEOMECHANICS & NUMERICAL SIMULATION SECTION
PROJECT REPORT:

The GNS section focuses on solving numerical modelling challenges in underground coal and metalliferous mining,
particularly in areas like ground control, rock mechanics, and design of mining methods etc. During the period April
2024 to March 2025, the section has been actively involved in one CSIR-sponsored FBR/NCP project, one CIL R&D
Board project, one SERB project, one DST-JSPS funded project, one in-house project, as well as several other R&D
and industry-sponsored projects. Additionally, projects from the previous year were successfully completed in
collaboration with the Underground Mining Method Section. The clients of this section include companies such as
HZL, HCL, SMS, GCPL, TATA Steel Limited, ECL, SECL, MCL, and others.

In addition to project-related activities, the section provided training to students from various engineering colleges
across India and actively participated in several scientific exhibitions under the HRD banner of CSIR-CIMFR. The
scientists and technical staff also contributed as project leaders and team members in projects undertaken by
other sections of CSIR-CIMFR.

A brief overview of some of the prominent ongoing projects/R&D achievements is as follows:
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1. 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.

Although paste filling has been widely implemented in underground metal mining but its application in
underground coal mines in India is yet to be realised. Currently, the continuous miner-based mass production
technology is delivering high production and productivity with relatively low investment. Therefore, it is imperative
to develop a suitable paste fill technology for the CM panels in Indian geo-mining conditions. This advancement
would help to achieve effective utilisation of coal ash, enhance production from underground mines, improve
safety, and significantly reduce both surface and sub-surface subsidence. The main objective of the project is to
design and develop a paste fill technology system and extraction methodology by CM, which will enable a high
rate of backfilling to support rapid coal extraction. Fig. 1 shows pillar cutting and supporting sequence C9, C10,
C11 and C12; Paste filling operation in C5, C7, C6, C8 and their adjacent galleries are shown in green colour.

Fig. 1: Pillar cutting and supporting sequence C9, C10, C11 and C12; Paste filling operation in C5, C7, C6, C8 and
their adjacent galleries shown in green colour

2. 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 largely depends on the stability of coal pillars, which support the load
of the overlying rock strata. Improper pillar sizing or inaccurate assessment of their stability can significantly
increase the risk of pillar and strata failure, posing serious hazards to workers. Currently, the pillar design
methodology typically relies on the average uniaxial compressive strength (UCS) of coal for stability analysis. This
approach does not account for the inherent variability in UCS, leading to uniform pillar sizes regardless of actual
strength fluctuations in the coal seam. For pillars intended to remain stable over a long period, a factor of safety
(FOS) greater than 2.0 is generally considered. However, when a deterministic approach is used, the probability of
achieving FOS > 2.0 may decrease in cases where UCS variability is high. To address this limitation, a stochastic
approach to pillar design is proposed, which incorporates the randomness and spatial variability of coal strength.
This method enables the determination of more reliable pillar dimensions with a higher confidence level. In this
project, pillar design criteria will be developed using a stochastic framework that considers the variability in coal
UCS. Fig. 2 shows the required effective pillar width to achieve an FOS > 1.5 at different probabilities of occurrence.
Fig. 3 shows that as the variability in coal UCS increases or as the required probability of achieving the target FOS
increases, the effective pillar width must also increase. Based on Monte Carlo simulations, an easy-to-use formula
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has been derived to obtain the effective pillar width needed to achieve a desired FOS, considering both the
designed probability and the coefficient of variation in UCS.
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Fig. 2: Probability of occurance of the safety factor for different coefficient of variation.
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Fig. 3: Effective width of coal pillars having FOS> 1.5 for different probability of occurance and coeeficient of
variations.

3. 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. Managing multi-layered laminated shale roof strata during underground
excavation of coal seams is a complex issue primarily due to the presence of numerous bedding planes and their
sensitivity to moisture. Thus, the mechanical characteristics of this type of roof strata need to be assessed to avoid
failure. In this study, the behaviour of multi-layered laminated shale roof strata is evaluated by analytical models,
laboratory experiments and elasto-plastic numerical simulations. In analytical models, the load-deflection
behaviour of multi-layered laminated shale roof strata is evaluated by deriving the formula of equivalent flexural
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rigidity, which is capable of considering the impact of multiple laminated layers with different Young’s modulus.
The models indicate that bed separation is more likely to occur in the layers below the neutral axis, as these layers
experience tensile stress. Fig. 4 shows the yield zones of the roof strata at different locations during the depillaring
stage. The study also establishes the spatial dependency of deflection and longitudinal stress on layer positioning
within the strata. Laboratory experiments show the strength degradation is not uniform in all types of shale rock,
ranging from 86% and 4.2%. From the numerical simulation, the coal pillars and remnants pillars are designed with
safety factors of more than 2.0 and 1.0 respectively. Field observations and study results confirm that pre-
tensioned support systems are more effective in preventing shale roof failure, as the pre-tension increases friction
among the bedding planes, improving overall stability. This study provides a practical engineering application for
the control of laminated shale roof strata in underground coal mines, contributing to improved extraction
methodologies and support system design.
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Fig. 4: Yield zones of the roof strata at different locations during the depillaring stage.

4. Strata monitoring of Stopes, Strata condition and Rock mechanics study in Banwas block of Khetri mines of
Hindustan Copper Limited of Banwas project of SMS Limited

Banwas block of Khetri mine is being operated by M/s SMS Limited. 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. The
team members of the section were involved in instrumentation and monitoring during development and stoping
operation. Suitable geotechnical instruments were selected for monitoring of stress, convergence/deformation of
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roof and sidewall, and an instrumentation plan was provided for safe operation. Different locations were identified
for geotechnical instruments, e.g. Stress cell, MPBX, Rotary Tell-Tale and Load cell were suggested and installed in
the field. Figs. 5-8 show the photographs of field investigations and readings taken from installed instruments.

Fig. 7: Reading taken from Vibrating wire type stress meter installed in the crown
Pillar of already extracted stopes P-V-B-12-14A/12-15 at 174mRL.
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Fig. 8: Reading taken from Multipoint Borehole Extensometer installed in the crown
pillar of already extracted 12-15 stope at 174mRL.

5. Instrumentation and Strata Monitoring during Stoping operation at Rampura Agucha Underground Mine,
HZL

Rampura Agucha mine, belonging to Hindustan Zinc Limited, has a stratiform, sediment-hosted, high-grade zinc
and lead deposit. The ore body is massive and lens-shaped with a NE-SW strike length of about 1550m and an
average width of 58m. The dip of the ore zone varies from 50° to 80°. The underground stoping operations have
been carried out since June 2013. The underground mining is being carried out by Long Hole Open Stoping (LHOS)
with the paste fill method. Initially, the production from the underground was started by the overhand LHOS
method with paste fill. After obtaining permission from the Directorate General of Mines Safety (DGMS), the
orebody is extracted by the underhand (Top-down) LHOS method with paste fills also. CSIR-CIMFR team visited
the site and were involved in geotechnical monitoring of these operations from July 2024 to October 2024. Key
findings include the use of the underhand LHOS method, the division of stoping panels into primary and
secondary stopes, and the categorization of the rock mass into three geotechnical domains. The mine employs a
Ground Control Management Plan with various support systems, and stability is assessed using instruments like
stress cells, extensometers, etc. Fig. 9 shows the instrumentation plan. The paste fill's strength increases with
binder content, and regular monitoring ensures safe mining conditions. Rock bolt testing showed minimal
failures, with prompt corrective actions.
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Fig. 9: Longitudinal Vertical Section (LVS) showing the present working stopes (overhand and underhand) and
instrumental geotechnical monitoring locations by the middle of November 2024.
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Additionally, CMS scans of some stopes showed no major changes post-blasting, indicating stability as shown in
Fig. 10. The procedure followed in laboratory for determining the strength of paste fill material is shown in Fig.
11 and Fig. 12 shows the Histogram of the strength of in-situ paste fill sample with 13% binder after curing of 7
days, 14 days and 28 days.The study suggests improvements in record-keeping and emphasizes the importance
of comprehensive ground support and monitoring as mining operations reach greater depths. Figs. 13-14 shows
the photographs of the anchorage testing of Rock bolts and Tell tale observed at location -380L NN352 during
field investigation.

Transverse Section

-380L

-405L N397

-430L N397

(130, E—)

Long Section

Fig. 10: CMS scan view of Stope -430L_N397.
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Fig. 11: Procedure followed in laboratory for determining the strength of paste fill material.
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Fig. 14: Tell Tale in Paste development at -380L NN352.
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6. Design of higwall mining operation under multi-seams conditions

Highwall mining under multi-seams conditions was designed at West Bokaro for Tata Steel Limited. Designing of
highwall mining operation becomes significantly more complex under multi-seam geological conditions, where
multiple coal seams of varying thickness, inclination, spacing, and geotechnical characteristics are present. These
conditions pose unique challenges such as potential seam interactions, roof and floor stability, web pillar integrity,
and control of overburden stress redistribution. There were surface structures above the surface which are to be
protected during the extraction. Therefore, 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.

RockMmASsS CHARACTERISATION AND INNOVATIVE MINING METHODS SECTION

A number of industries sponsored projects are being carried out by our section related to design of geotechnical
structures for safe, efficient and mechanised extraction of coal pillars and study of Rock mass characterization and
determination of RMR (Rock Mass Rating) for support design for both conventional and mechanized mining during
April 2024 to March 2025. The section is also involved in performance evaluation of underground structures
through numerical modelling and using different types of strata control instruments for safe extraction of coal
seams. Different R&D assignments/works were received from private and government companies like different
subsidiaries of Coal India Ltd. (CIL), M/s SMS Limited Kondapuram, Adani Enterprises Ltd., Chhattisgarh State Power
Generation Company Limited (CSPGCL), Hindalco Industries Ltd., M/s IMFA Ltd., Ambuja Cement Limited, Raigarh,
M/s JSW Steel Ltd., Ranchi, M/s MPNRPL, etc.

1. Rock Mass Rating (RMR Study) at Gondbahera Ujheni Madhya Pradesh and Purunga Coal Block, Mand
Raigarh Coalfield, C.G.

Rock Mass Rating (RMR) was determined for two coal blocks namely; Purunga Coal Block, Mand Raigarh coalfield,
Chhattisgarh and Gondbahera Ujheni coal block, Madhya Pradesh. To determine the RMR of these blocks, core
samples of different formation for varying depth range were collected from the core logs of two boreholes namely
MPRD - 01 of Purunga Coal block (drilled up to 604m depth) and GBM-1 borehole (Figure 1a and b) of Gondbahera
Ujheni coal block (drilled up to 628m depth). These two boreholes were selected for RMR determination because
they are intersection all the coal seams which are existing in these blocks. The selected rock types were
representative of the entire borehole length at various depths. RMR was evaluated at 40 different locations,
encompassing all rock formations of the entire borehole length up to 604 m. The RMR values varied between 28
and 66, indicating a range from IV A poor to Il A good roof conditions. The lowest RMR value of 28 was recorded
for fine-grained sandstone and shale at shallow depth between 13 m and 19 m. Conversely, the highest RMR value
of 66 was registered for medium-grained sandstone at a depth between 361 m and 364 m. Sandstone was the
predominant rock type at most locations, followed by shale, coal, and shaly coal. The RMR computed between two
consecutive seams ranged between 35 and 66. The highest RMR was recorded for the rock above IV seam (for
depth spanning from 364.23 to 372.58 m), comprised of medium-grained sandstone. Likewise, for the depth
intervals of 30.05 to 32.0 m and 71.88 to 72.78 meters for XIIIT and XIIB seams, the RMR value was determined to
be 35, with medium to coarse-grained sandstone, shaly coal, and coarse-grained sandstone. The average RMR
value for borehole rock sample was determined as 46.8 which comes under Il A fair roof condition. RMR was
evaluated at 22 different locations, encompassing all rock formations of the entire borehole length up to 628 m.
The RMR values ranged between 26 and 57, indicating a range from IV A poor to IIL B fair roof conditions. The
lowest RMR value of 26 was recorded for medium-grained sandstone at shallow depth between 6 m and 19 m.
Likewise, the highest RMR value of 57 was also registered for medium-grained sandstone at a depth between 538
m and 559 m. Sandstone was the predominant rock type at most locations, followed by shale and coal. The RMR
computed between two consecutive seams ranged between 38 and 51. The highest RMR was recorded for the
rock above Vil seam (i.e., between VIl and VI seam) for depth ranging from 459.79 to 507.68 m, comprised of coarse
to medium-grained sandstone. Likewise, for the depth intervals of 399.17 to 459.70 m above VIl seam, the RMR
value was determined to be 38, with medium-grained sandstone. The average RMR value for borehole rock sample
was determined as 41.5 which come under Il A fair roof condition.

101



%
- affe ufideT 2024-25 SRl (=) [NANNUAUREPORTI2024%250
LA

RMR  RMR Lithology

BHAOE alue

D%plll(_m‘;

RMR

) 26 Medium grained sandstone
Crepthirn) 202040808070 R o C

e valie 27 Comse greined to medium grained smdstone
r 8 I d Sand: e
I S S5 i miarca aban =50 41 Sandstone, shale and coal
i R A
C s = nintercalatan - 37 Sundstone, coul md shale
B 44 e
C candorons =~ 100
r b+ e E 37 Sundstene wnd shale
a F
. F | 47 Sandstene and coal
C e 150 s
150 stens 38 Coarse grined to medium grained smdstone
0 s Shalo with intorcalaton L 200
I alaton
C 4 Hals with intercalaion )
— zu0 : r
= © asrens L 2s0 38 Cowse gruined Lo medium graimed smdstone
[ k | T —
e stens L s 1 Coarse grained to fine grained sandstone
L 2s0 ; E === C nined to medinm grained sandstone
C ale. - 51 Sandstone and shale ! grained Sandatone
| 300 iz = ale
n wrmn Coal, shale and sandstone
[ 200 E =z Shale and smdstone
C R s 37 andstone and shale ESS Coal and sandstone
C 5 ¢ and snale 350 - —_—
N 5 E = m——RMR berween 20 & 30
- . 2 = RMR between 30 & 40
[ 38 * L ’ —— RMR berween 40 & 50
C 8 C 400 3ZLRAERIEECA And shale = RMR betweoen 50 & 50
E 5 a x F i —
[ 00 3 [ na coa C 38 Coarse grained to medium grained smdstone
[ i - L as0
C . . tion of shale snd ssndstone I gasualanalt
I o InEercalation of coal, s neistane
" — o o e F 51 Cowne wreined Lo fine wrained smdsione
C 1n Sandst )
- e E 23 45 Coal and Shale coal
58 Sandstone Q 48 Medium sruined sundstone
= son R : ) I 42 Coal
N Sangstone / L ss0 57 Medium gined sundstone Coal wd shale
n tone.Shals and Coal 38 Sandstone, coal md shale
I ss0 49 Sandsrane and conl
39 Co
t 50 Sansdstone L 600 |
- P 51 Swedstane aud coul
F son 52 Sandsune Snalens Coal L
- -C 650
H . H . . . - .
Fig. 1a: RMR value of different rock types with Fig. 1b: RMR value of different rock types with

2. Advice for safe development of galleries from punch entries in Thick Seam Bottom (TSB) at Kondapuram
Project, Manuguru Area, SCCL on the basis of information/data provided by the mine management.

At Kondapuram Underground Project, Manuguru Area of Singareni Collieries Company Limited, CSIR-CIMFR is
suggested to install Tell-tales for strata behaviour monitoring during development of Thick Seam Bottom (TSB)
using CM. Considerable number of geological discontinuities like joints, slips, major and minor faults were
observed during development of the seam. However, these joints and slips were found to be intact and also
frequency of faults/ joints/ slips in the galleries were decreasing with depth of cover. No roof movements were
observed in Tell-tales TT during development of the seam till date.

3. Advice on the ground support design of portal and initial 100m decline length and the stability design of
benches around the portal at Sukunda Mines (Chromite) of M/s IMFA Ltd.

M/S Indian Metals & Ferro Alloys Limited has planned to extract the deep chromite ore from Band-I at -180mRL by
underground method of mining at Sukinda Mine (Chromite). Up to -2mRL, critical depth of steeply dipped orebody
of Band-1, the chromite is being extracted by open-pit mining method. The bench height and berm width of each
bench is equal to 8m with an overall pit slope angle of 30°. To access the underground mineral, it is proposed to
construct an arch shape decline with a portal of 5.5m X 5m (width X central height) dimension from sixth number
of benches counted from the surface. The length of decline portal made of reinforced concrete cement (RCC) is
17m depending up on the geological condition of hard serpentine. The gradient of the portal floor is 1 in 20 (i.e.,
from +86mRL to +87mRL) and the decline will start from +87mRL in down gradient of 1 in 7. The portal safety factor
has been estimated with respect to the maximum dead load of the overburden. It is also considered that the portal
will stabilize the abutment load due to buttress/embankment pressure from the benches protruded rockmass
towards the open pit. Since, the opening is to create for the workmanship in hard serpentine formation intersect
by prominent three set joints, which is vulnerable to fail under gravity loading, the “Forepole Support” (Figure 2),
a monolithic support is designed for the safety of man and machine. This will form a canopy above to the opening
under which the construction of RCC portal by ISMB ribs tied with TMT rods can be done. The filling of cement
mortar using hose pipe and compressed air to achieve 300mm thick RCC structure. After the portal section, in
initial 100m decline the support of green roof is by rock reinforcement method using rock-bolt and weld-mesh
support system. For this, ‘Bieniawaski’s rockmass classification system’, has been applied to characterization of
rock and determination of rock-load. The rock load of immediate roof has been used to design the roof bolting
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system is done. Also, to stabilized the exposed rock faces in benches at and above the portal, the shotcreting is
designed so that it would protect the rockmass from long term weathering and direct rain water
degradation/decomposition. The estimated area of shotcreting is approximately 7000m?2, which is spread in five
number of benches (Figure 3).

Fig. 3: Ground improvement by soil nailing surrounding to portal for slope stability

4. Stability Evaluation of Three Numbers of drivage gallery below the Damodar River from W-9 Panel in Lower
Bachra Seam to access the Benti Block at Churi Mine.

Churimine is an underground project in North Karanpura Area of Central Coalfields Limited and the coal production
is being carried out by deployment of Continuous Miner with battery hauler. There are two coal seams, namely
Upper Bachra and Lower Bachra. At certain parts in Churi Block, Upper Bachra Seam (UBS) is of mineable thickness
and is contiguous to Lower Bachra Seam (LBS), while in major portions this seam is too thin to be mined. The mine
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management has planned to introduce the Continuous Miner for development in virgin area, re-development and
depillaring operation in Benti block. So, three new access galleries of dimension 4.8m (w) X 3.3m (h) from W-9
panel is planned to drive using Continuous Miner. In this regard, stability assessment of three numbers of drivage
gallery of dimension 4.8m (w) X 3.3m (h) located at 85m below the Damodar River from W-9 Panel in Lower Bachra
Seam is done for safe access to the Benti Block at Churi Mine. The methodology adopted for the support design of
galleries below the river consist of borehole lithological study, strength estimation of coal pillars beneath river
embankment, RMR of the immediate roof of galleries and design of support system (Figure 4). The design has been
implemented successfully and three galleries has been driven below the Damodar river.

Figure 4: Support System designed for three galleries driven below Damodar River

5. Scientific study for design of support system for “Drivage of 2 Nos. Incline, sinking of return Air-Shaft &
associated development works at Gondkhari U/G Coal Mine.

Gondkhari U/G Coal Mine of M/s Adani Power Limited (APL) is located at outskirts of Nagpur city, Maharashtra.
There are two inclines in the mine viz. main incline & auxiliary incline of approximately 1.3Km & 1.2Km of respective
length in a gradient of around 1 in 6.5 of is planned for the purpose of entry mode, coal transportation & ventilation.
The dimension of both the Inclines is 5.4m x 4.0m (width X height) and the distance between these two inclines is
37m (center to center). A reinforced cement concrete (RCC) portal of length104m is also propose, which has been
decided on the basis of borehole cores. The RCC portal has been constructed by diving the section in three zone by
open box-cut method (Figure 5 and 6). After the Portal section, rock reinforcement method has been designed to
support immediate roof in fair rock condition by applying CMRI-RMR (Figure 7). Secondary support is also
provisioned to support the geologically disturbed or poor roof strata condition, if found anywhere in incline. Also,
an air-shaft of 6.5m diameter and 214m depth is designed at a distance of about 1.4Km from the incline entrance
and is for the purpose of outlet of ventilation air. The initial 15m depth of air-shaft from surface (i.e., shaft collar)
will be constructed with RCC and the rest part is with PCC (plain cement concrete). The collar length is decided on
the basis hydrogeological report of the mine. According to the hydrogeological report of the mine, the post
monsoon ground water level is 14.15m (maximum).
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INTELLIGENT MINING SYSTEMS SECTION

Project Details:

1. Sensor-based dust suppression system for haul roads in opencast mines
e Sponsored by: TEXMIiN Foundation, lIT (ISM)

Project Brief:

A R&D project has been completed by CSIR-CIMFR jointly with IIT(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.

A patent application has been filed entitled “A system and method for operating sprinklers” with Patent Application
No. 202331081240, dated 30.11.2023. The developed “Sensor-based Sprinkler Software” has been copyrighted
with Registration No. SW-18019/2023, dated 29.12.2023.
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Fig. 1: View of the installed automatic wireless sprinkling system
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2. Anonline system for classification and analysis of dispatched iron ore lumps and fines using computer vision
and machine learning
e Sponsored by: TEXMiN Foundation, lIT (ISM)

Project Brief:

A R&D project has been undertaken by CSIR-CIMFR with the following two objectives: (i) Development of an
automated online system for the classification and analysis of dispatched iron ore utilizing GigE machine vision and
time-of-flight cameras, high-speed graphical processing unit, and artificial intelligence system; and (ii)
Development of application software for the automatic classification of lump and fine sizes of iron ore, employing
the Python programming language and the Django framework, along with machine learning models such as
convolutional neural networks (CNN) for image processing to detect size, shape, texture, edges, and color, as well
as Yolo8 models.

The classification and analysis of the dispatched ores based on lumps and fines sizes will be done using image
processing with machine learning technology. The developed system will be a low-cost automated online system
and software for the classification and analysis of iron ore will be designed based on these machine learning
algorithms using convolutional neural network (CNN) models.

The developed model will be trained using a high-speed graphical processing unit (GPU) on a dedicated personal
computer. The software will be developed using the Python language and the Django framework. Python is used
specifically for programming the algorithm with libraries such as Keras, TensorFlow, and OpenCV.
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Fig.4: System setup for truck dispatch Fig.5: System setup for truck belt conveyor
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CoAL-ROCK CHEMISTRY AND STRUCTURE SECTION

1. Underground Coal (and Shale) Thermal Treatment (UCTT) — A potential game changer
Major Objectives:

e In situ conversion (pyrolysis) of deep, un-mineable coal seams and organic-rich shales
e (CO; sequestration in thermally treated coals and shales for negative GHG emissions

e Slow-heating, low-to-medium temperature pyrolysis of samples at laboratory scale for optimization of the
UCTT process

Significant Contributions:

e Slow-heating of unmineable coal and shale samples across a temperature range of 300-650°C. These
experiments identified 650°C as the optimal temperature for maximum hydrocarbon expulsion and
micropore development, which enhances both energy recovery and CO, sequestration potential.

e Contributed to detailed petrophysical and geochemical characterization, including Rock-Eval pyrolysis, low-
pressure gas adsorption (CO; and N3), and advanced optical-electron correlative microscopy. These analyses
revealed substantial micropore development (up to 97% increase at 650°C) and maceral-specific porosity
evolution, especially in liptinite-rich zones.

o Delivered key outputs, including one SCl-indexed publication, support to one successfully defended PhD
thesis, and development of a pore-structure and thermal maturity database. The project also provided
foundational data for intellectual property generation and UCTT technology upscaling in India's clean coal
strategy

2. Investigation of Critical Elements in Coal Mine Waste Rocks
Major Objectives:

e Evaluating valuable elements in coal waste

e Geochemical association of elements in coal waste

e (Critical element concentrates preparation methods
Significant Contributions:

In the context of generating a comprehensive database detailing critical element content in in coal mining wastes,
the sampling and analysis from Mumga area (Barmuri, Kapasara and Rajpura Mines), Singrauli (Madhya Pradesh),
Pakri-Barwadih Mine (Hazaribagh), Rajmahal and Sohagpur Coalfields have been carried out. Additional samples
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(n=213) from Singrauli (Phase 2), Sohagpur (Phase 2), and mand-Raigarh coalfields have been collected, analysis
of which have been going on. The key findings are:

e Coal mine waste rocks such as shale, igneous intrusion, sandstone and heat altered rocks/coals have been
the more potential enrichment zones than coal.

e Shale, jhama and igneous intrusion samples of Barmuri, and sandstone and dolerite samples of Singrauli have
significant K-Mg enrichment.

e Igneous intrusion has significant role in K-Mg enrichment.

e Sohagpur shale are the most promising zones for Ga and REE enrichment, followed by igneous intrusions and
altered rocks/ coals of Mugma and Singrauli.

e Pakri-Barwadih shale has significantly high Ga (up to 156.7 ppm) and Ge (up to 30.7 ppm).

3. Understanding the Mechanism of Tsunamigenic Mega-Earthquake of the Sumatra Subduction Zone: A
Microstructural Investigation

Major Objectives:

e Identifying the potential horizon, which is susceptible to develop future fault/decollement, and susceptible
to contribute to an end-member earthquake.

e Decoding the micromechanical mechanism behind development of HANP horizon in the subducting
sedimentary complex of Sumatra subduction zone

e Delineating the control of compaction and microstructural parameters on porosity-permeability relationship
of the subducting sediments and their influence in developing subduction zone mega earthquake.

Significant Contribution:
e Completed sample preparation and analysis of the microstructure using BIB-SEM technique
e Estimated the evolution of spatial distribution of pores due to mechanical compaction

e Identified the potential horizon (HANP Horizon) which is susceptible to develop fault for end member
earthquake at Sumatra subduction zone.

SLOPE STABILISATION AND LANDSLIDE MANAGEMENT RESEARCH GROUP

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

i Determination of Optimum Safe Distance of Toe of Dump from Crest of Open-pit for Stability of Pit Slope
under Different Geo-mining Conditions.

ii. Geotechnical Study and Slope Monitoring of Pits and Dumps at Jhamarkotra Rock Phosphate Mine,
RSMML, Udaipur for the Year 2023-24.

iii.  Scientific Studies for Design and Implementation of Overburden Dump Mixed with Flyash for its Disposal
at DLCMP (Part-B Study: Dump Design Implementation and Slope Monitoring).

iv.  Scientific Study and Advice on Slope Stability of Barjora (North) Coal Mine of WBPDCL.
V. Scientific Study and Advice on Slope Stability of Pit and Dump of Sonari Lignite Mine of M/s RSMML.
vi.  Scientific Study and Advice on Slope Stability of Pits and Dump of Giral Lignite Mine of M/s RSMML.

vii. Scientific Study and Advice on Optimum Slope Design of One pit and Two dumps (one internal and one
external) of West Block of Pakri Barwadih Coal Mining Project (PBCMP) of NTPC Ltd.

viii.  Scientific Study and Advice on Slope Stability of Pit and Dumps of Gare Palma IV/6 Coal Block of M/s JSPL.
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ix.  Scientific Study on Slope Stability and Advice Thereon for Mine Pit, External Dump and Internal Dump of
Talabira Coal Mine.

X.  Scientific Study and Advice on Pit and Dump Slope Stability of Tubed Coal Mine of Damodar Valley
Corporation (DVC).

xi.  Scientific Study on Slope Stability and Advice Thereon for Design of Overburden Dump, Backfill Area and
Quarry Slope Stability Study at Jindal Chromite Mines, Kaliapani.

xii.  Scientific Study of Pit and Dump Slope Stability Along with Identification of Causes and Circumstances on
Recent Slope Failure, Wide Crack Development and Recommendation on Safe Operation at Govindpur Ph-
Il OCP, Kathara Area, CCL.

xiii.  Scientific Study on the Slope Instability of North-Eastern Corner of the Pit at Ostapal Chromite Mine and
Advice to Make Those Benches Safe for Further Mining Excavations.

xiv.  Scientific Study for Stability Assessment and Monitoring of Ground Surface Movement for Ensuring
Stability and Safety of Surface Structures at Sawang Colliery, Kathara Area, CCL.

xv.  Scientific Study on Slope Monitoring of Pit and Dumps for Ostapal Chromite Mine of Ferro Alloys
Corporation Ltd.

XVi. Scientific Study on Slope Monitoring of Dumps and Pit Slope of Gare Palma-IIl Mine.
xvii.  Slope Stability Monitoring and Analysis of RMP-4 Dump of Hindalco Industries Ltd., Muri Works.

Xviii. Scientific Study and Advice on Slope Stability Analysis of Pit, Internal Dump and External Dump of Chatti-
Bariatu Coal Mining Project.

xix.  Scientific Study on Geotechnical Aspect and Slope Stability of Surkha (North) Lignite Mine, GMDC Ltd.,
Bhavnagar, Gujrat.

xx.  Scientific Study and Advice on Slope Stability for Pit and Dumps of Kalamang West (Northern Part) Iron
Ore Mine of M/s Tata Steel Ltd.

xxi.  Scientific Study and Advice on Slope Stability of Pit and Dump Slope of Limestone Mine at Jaykaypuram of
M/s J K Lakshmi Cement Ltd.

Following projects are being executed by Slope Stabilisation and Landslide Management Group:
i.  Scientific Study and Advice on Slope Stability of Tailing Dump D-3 of Hutti Mines, Raichur Karnataka.

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

iii.  Slope monitoring study of pit of Malanjkhand Copper Project, HCL.

iv.  Scientific Study for Annual Reconciliation Survey of Overburden Excavation Volume of Dulanga Coal
Mining Project of NTPC using Terrestrial 3-D Laser Scanner and Associated Software.

V. Scientific Study for OGL/Part initial Survey at Dulanga Coal Mining Project of NTPC using Terrestrial 3-D
Laser Scanner and Associated Software.

Vi. Scientific Study for Part Final Survey at Dulanga Coal Mining Project of NTPC using Terrestrial 3-D Laser
Scanner and Associated Software.

vii.  Scientific Study and Advice on Slope Stability of Pit and Dumps of Six Iron Ore Mines of M/s Tata Steel.

viii. Scientific Study and Advice on Slope Stability of Three Pits and Waste Dumps of Above Three Pits (06 nos.
of Waste Dumps) of B.I.0.M., Kirandul complex, NMDC Limited.

ix.  Slope Stability Monitoring Study of Pit and Dump by Analysis of Ground Movement Data of Sukinda Mines
(Chromite), IMFA Ltd.
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X.  Slope Stability Study and Monitoring of Pit at Malanjkhand Copper Limited, Hindustan Copper Limited with
Reference to Safety and Stability.

xi.  Assessment of Slope Stability of Pit, Waste Dump and Ground Movement of Rampura Agucha Mine of M/s
Hindustan Zinc Limited.

xii.  Scientific Study and Advice on Slope Stability of Pit and Dump Slope of Bicholim Mineral Block, Vedanta.

xiii.  Scientific Study and Advice on Slope Stability and Blasting of Subhadra OCP of M/s SCML (Aditya Birla
Group).

MINE PLANNING AND ECONOMICS & SUBSIDENCE AND SURVEYING
RESEARCH GROUP

MINE PLANNING AND ECONOMICS SECTION

Project Reoprt:
1. Feasibility study of Nigahi mine for dumping overburden mixed with pond ash in the running mine dumps

India’s electricity sector has witnessed a major transformation in recent decades, reshaping its growth prospects.
Sustained economic expansion continues to drive the nation’s power demand, supported by the Union
Government’s ambitious Power for All initiative, which targets rapid capacity addition across the energy sector.
As of May 2023, Central Electricity Authority (CEA) data shows India’s total installed power generation capacity at
417,448 MW, with coal-based thermal power plants (TPPs) contributing 205,235 MW —approximately 49.01% of
the total.

However, Indian coal is characterized by high ash content (30-45%) and relatively low calorific value. This results
in significantly higher fly ash generation per unit of electricity compared to many other coal-producing nations.
Due to limited utilization, large quantities of fly ash are disposed of in ash ponds, consuming vast land areas—
often one-third the size of the TPP itself—causing permanent land degradation. The inefficient use of fly ash not
only wastes a valuable by-product but also creates severe environmental challenges.

India, the world’s second-largest coal producer, has seen fly ash production grow from 85 million tonnes (Mt) in
200001 to 270 Mt in 2021-22, generated from burning approximately 759 Mt of coal with an average ash content
of 35.68%. With India targeting an 8-9% GDP growth rate, coal demand could reach 2000 Mt by 2030-31. At
current trends, fly ash generation may approach 600 Mt annually by 2030. While utilization rates have improved,
the absolute volume of unused ash continues to grow, with an estimated 1500 Mt (occupying 65,000 hectares)
lying unused.

Fly ash management in India is regulated by the Ministry of Environment, Forest and Climate Change (MoEF&CC)
and the Central Pollution Control Board (CPCB), which issue guidelines for safe disposal and utilization in eco-
friendly applications such as cement manufacturing, brick production, road and dam construction, mine
backfilling, and agricultural use. Despite these guidelines, the practice of blending fly ash with overburden (OB)
dumps in nearby coal mines remains underutilized, even though nearly one-third of Indian TPPs are located near
opencast coal mines.
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Fig.1: Field study in Nigahi mines, NCL.

To address this, the MoEF&CC’s December 31, 2021 Gazette Notification mandates 100% utilization of ash by all
coal/lignite-based TPPs, with compulsory use by agencies within 300 km for approved applications. These include
construction materials, ready-mix concrete, embankments, low-lying area filling, mine void filling, agricultural use
(based on soil tests), and shoreline protection. In alignment with this directive, Northern Coalfields Limited (NCL),

a Coal India Limited subsidiary, engaged CSIR-CIMFR, Dhanbad to evaluate the feasibility of mixing fly ash with OB
in active mine dumps at Nigahi Opencast Project.
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2. Scientific Study for Amalgamation of Nichitpur Colliery with Sendra Bansjora Colliery including estimation
of extractable reserve, Slope Stability of pit and dump, method to control the fire from propagating towards
DC Railway line etc.

M/s Bharat Cooking Coalfields Limited (BCCL) has assigned the CSIR-Central Institute of Mining and Fuel Research,
(CSIR-CIMFR) vide LoA reference no. GM/SA/F-50/2024/3627 dated 13.11.2024 to conduct the Scientific Study for
amalgamation of Nichitpur Colliery with Sendra Bansjora Colliery including estimation of extractable reserve, Slope
Stability of pit and dump, method to control the fire from propagating towards DC Railway line, etc. Accordingly,
CSIR-Central Institute of Mining & Fuel Research, Dhanbad has prepared a scientific report.

Both Nichitpur and Sendra Bansjora Collieries, originally operated through underground mining methods since the
pre-nationalization era, are currently being worked by opencast methods to extract coal from the remaining
worked out pillars. The Nichitpur mine is being developed with the Il M seam as its base, while the Sendra Bansjora
Colliery, which is currently affected by fire, is being worked with the IV seam as its base. These two collieries are
divided by an unexcavated block boundary containing a fault with a throw of approximately 45 m with down throw
towards Sendra Bansjora Colliery.

To enable coal extraction up to Seam Il at the Sendra Bansjora Colliery and to safely remove coal from a fire-
affected area, the mine authorities have proposed the amalgamation of Nichitpur and Sendra Bansjora Collieries.
This initiative aims to ensure the safety of surrounding mines.

A critical concern is the DC railway line, which runs along the southern boundary of the Sendra Bansjora Colliery,
approximately 60 meters from the pit boundary. Underground galleries located beneath this railway line are
currently experiencing intense fires. Immediate and effective fire control measures are required to prevent the fire
from spreading further and to protect the integrity of the railway line.

The proposed amalgamated mine area is divided into two sections: North and South Pits, separated by the DC
railway line. At present, excavation activities are limited to the North Block.

To support this project, the CSIR-Central Institute of Mining and Fuel Research has conducted a scientific study to
evaluate the extractable coal reserves, assess the slope stability of both the pit and the overburden dump, and
recommend methods to prevent the fire from advancing toward the DC railway line.

B

Fig.2: Final Stage Pit and Dump Plan Fig.3: Final dump position near the pit boundary

3. Review of Geological Model and verification of the Annual Production Plan of Manoharpur Coal Mine
Project for FY 2024-45

The Manoharpur coal mines of M/s Odisha Coal & Power Limited (OCPL) is situated in Himgir Tahasil, Distt.
Sundargarh of Odisha. The Mining Plan with a lease period of 30 years is presently operating in the 6th year of
operation. M/s BGR Mining & Infra Limited (BGRMIL) is working as MO in this project. As per the Mining Plan, the
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target of coal production in the FY 2024-25 i.e., in the 6th year is 13 MT. Accordingly, MO submitted the APP to
OPCL and the same has to be verified and reviewed by CIMFR.

M/s Odisha Coal & Power Limited (OCPL) in this regard vide LoA reference no. OCPL/Project-Ser/390/374 dated
19.05.2021 and subsequent extension letter no. OCPL/77 dated 06/02/2024 requested CSIR-Central Institute of
Mining and Fuel Research, (CSIR-CIMFR) to Review the Geological Model and verify the Annual Production Plan of
Manoharpur Coal Mine Project for FY 2026-27.

considering the input data supplied by OCPL, the new geological model has been prepared and verified the APP
with the help of MINEX software (Fig: given below). For FY 2024-25, it is planned to excavate the coal through two
different pits (North & South). In the South pit only, the seams i.e., L3, R3, and R21 are available and can be
extracted. The average density and average GCV with mining losses of all the seams to be mined during the FY
2024-2025 were considered as per the Mining Plan.

Fig.4: Geological Model & Pit design of Manoharpur Coal Mine Project for FY 2024-25

1. Whole body vibration study of NMDC mines (Kirandul, Bacheli, Donimalai and Panna).

CSIR-Central Institute of Mining and Fuel Research (CIMFR) conducted Whole Body Vibration (WBV) exposure
assessment of HEMM operators at the NMDC mines (Kirandul, Bacheli and Donimalai Complexes). The monitoring
of WBV was done in accordance with ISO 2631-1997 “Mechanical Vibration and Shock -Evaluation of human
exposure to whole-body vibration”.

Operation of HEMM vehicles plying on the roughed and uneven haul road of mines for a long duration may lead
Musculo-skeletal disorders and discomfort to the HEMM operator. So, quantitative evaluation of vibration
produced by the different Heavy-Earth Moving Machinery (HEMM) used in mines is essential to have minimum
occupational diseases and thereby limit the exposure to such vibration to avoid human health effects. This study
evaluated the whole-body vibration (WBV) exposure among operators of Heavy Earth Moving Machinery (HEMM)
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in accordance with 1SO 2631-1 (1997) guidelines. Vibration measurements were conducted across three
orthogonal axes (X, Y, and Z) using a tri-axial seat pad accelerometer to capture comprehensive data on WBV
exposure among operators of Heavy Earth Moving Machinery (HEMM).

The results of the WBV risk assessment, based on both Daily Vibration Exposure A(8) values and Vibration Dose
Values (VDV), indicate varying degrees of health risks across different machinery in Bacheli and Kirandule complex
of Bailadila Iron Ore Mine and Donimalai Iron Ore Mine of NMDC.

Fig.5: Whole body vibration meter and seat pad accelerometer.

MINE SUBSIDENCE AND SURVEYING SECTION

The Khanak Stone Mine of Haryana State Industrial and Infrastructure Development Corporation Ltd. (HSIIDC),
spans a mining lease area of 258.30 Ha in the northern part of Bhiwani District, Haryana. A combination of Total
Station and Terrestrial Laser Scanner were used to survey the existing topography during mining to create a
detailed digital terrain model. The volume of rock excavated was computed from 11-04-2022 to 17-07-2024. The
survey work was carried out with reference to the earlier established Base Station located near Weigh Bridge no.
1. Rock excavation was done in Block-A and Block-B. Broken rocks were filled at different locations in both the
blocks for development of haul roads, preparation of berms and also for leveling the ground. Weathered and poor-
quality rocks with soil materials were also dumped at the side of the hill. Total volume of rock excavated from 11-
04-2022 to 17-07-2024 was computed using Trapezoidal Rule amounting to 22312120.998 t. The quantity of rock
dispatched was 22237419.77 t as per the record provided by the mine management. A variation of 0.33% was
observed from the actual tonnage dispatched which is within the acceptable range (2%).
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Before mining As on July 2024

Three-dimensional model of hill at Khanak

The Manoharpur coal mine of M/s Odisha Coal & Power Limited (OCPL), situated in Sundargarh district of Odisha,
is bounded by latitude 21°55’52.168”’N to 21°58716.871'N and longitude 83°44’41.287"’E to 83°47°42.750"E.
Survey of Manoharpur opencast mine was conducted on quarterly basis by Terrestrial Laser Scanner (TLS) 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, coal
stocked in yards was computed using MINEX software. Net volume of opencast excavation between 01.01.2024
and 30.03.2024 including coal and overburden was 6762125 m? and the stripping ratio was 2.417 m3/t. Total
volume of coal stocked in June 2023, September 2023, December 2023 and March 2024 was 159937 m?3, 104958
m?3, 23490 m? and 226814 m3 respectively. The variation in volume of coal and overburden excavation of opencast
mine between survey conducted by CSIR-CIMFR using laser scanner and the mine management reported data
based on quarterly measurement for the financial year 2023-24 was 0.38%, which is within the acceptable range.

Opencast mine

Dump
Coal stock I

Survey by TLS 3D profile of Manoharpur opencast mine

The Gondbahera Ujheni Coal Block of M/s MP Natural Resources Private Limited (NRPL), covering an area of 20.40
km?, is located in Singrauli Coalfield falling in Singrauli district, Madhya Pradesh. It falls between the latitudes 24°
08’ 57” to 24° 11’ 27” N and longitude 82° 19’ 53” and 82° 23’ 38” E. The mine management proposed to extract
coal from five seams i.e. VIII, VII(T), VII(B), VI and V by Bord & Pillar method of mining with caving using continuous
miner. The thickness of the seam varies from 1.50 m to 6.00 m and the depth of the proposed panels ranges
between 267.3 m to 615 m. Altogether, 218 panels are proposed to be extracted from five seams in a span of 50
years. The area is traversed by seasonal nalla on southern boundary. Forest land, lying in the North and North-
West part of block below which depillaring is proposed. Five villages namely Ujjaini, Talwa, Deora, Majhauli and
Tingudi are located within the block. Most of the area of the block is occupied by privately owned agricultural land.
Out of 218 panels 184 panels are proposed to be depillared in Gondbahera Coal Block from five seams with caving
using continuous miner. The predicted maximum subsidence, slope and tensile strain due to extraction of coal
from five seams after fifty years are 1482 mm, 10.0 mm/m and 2.97 mm/m respectively. The cumulative predicted
maximum tensile strain of 2.97 mm/m would not cause any damage to surface structures and forest land. Only
development should be done below the water bodies and surface structures by maintaining 25° angle of draw
from all sides. Width of panels located towards the side of the nalla should be reduced by maintaining 25° angle
of draw to prevent influence of subsidence over it. Maximum anticipated subsidence of 1482 mm would affect the
surface topography after mining. Suitable drainage should be made to avoid any water logging in the centre of
subsidence troughs.
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Anticipated 3D surface profile after mining of Gondbahera Coal Block

The Marwatola VIl Coal Block of M/s Rama Cement Industries Private Limited, having an area of 1200 Ha, is located
in the western part of Sohagpur Coalfield, Umaria district, Madhya Pradesh. The block, located in the western part
of Sohagpur coalfield, is bounded by latitudes 23°16'1” and 23°18'4” N and longitudes 81°12' 38” and 81°15' 22"
E. There are ten seams, out of which four seams namely VII(T), VII(B), V(T) and V(B) are proposed for underground
mining below forest cover by Bord & Pillar method with caving using continuous miner. Though the seam thickness
ranges from 1.55 m to 7.45 m, the maximum height of extraction was considered as 3.00 m. Percentage of
extraction of coal ranges from 75 to 50. Altogether, 76 panels are proposed for depillaring within the coal block
and all are located below the forest land. Three-dimensional subsidence prediction modelling using influence
function method was used to predict the subsidence movements. Out of 76 panels 58 panels are proposed to be
depillared in Marwatola VIl coal block from VII(T), VII(B), V(T) and V(B) seams with caving using continuous miner.
All the proposed panels are below forest cover. The predicted maximum subsidence, slope and tensile strain due
to extraction of coal from VII(T), VII(B), V(T) and V(B) seams after forty years are 1382 mm, 20.05 mm/m and 4.96
mm/m respectively. The cumulative predicted maximum tensile strain of 4.96 mm/m would not cause any damage
to forest land. However, cracks would be developed at the surface. The cracks should be filled immediately with
mitti to avoid breathing of air. Maximum anticipated subsidence of 1382 mm would affect the surface topography
after mining. Suitable drainage should be made to avoid any water logging in the centre of subsidence troughs.
Dimension of panels located towards the nalla should be controlled by maintaining 25° angle of draw to prevent
influence of subsidence over it.

The Marwatola VI Coal Mine of M/s JSW Cement Limited, located in the Shandol and Umaria districts of Madhya
Pradesh, is having an area of 763 Ha. The block is bounded by latitudes 223° 05' and 23° 30' N and longitudes 81°
13'and 82° 12' E. Five seams, namely, L2, VII(T), VII(B), VI and L1 are proposed for underground mining with Bord
& Pillar method by deploying continuous miners. The depth of the proposed panels ranges from 73.15 m to 196.60
m and the seam thickness varies from 1 m to 4.5 m. Altogether, 168 panels are proposed to be extracted in a span
of 23 years. The block is partly covered by forest land, villages (Raugarh, Malchua, Blockpadari, Kholkhamra,
Sahapur and Bandwa Bara), Arai nala, H.T. lines and ponds etc. Out of 168 panels, 126 panels are proposed to be
depillared in Marwatola VI coal block from single five seams (L2, VII(T), VII(B), VI and L1) with caving using
continuous miner. The predicted maximum subsidence, slope and tensile strain due to extraction of coal from five
seams i.e. L2, VII(T), VII(B), VI and L1, after twenty years are 1798 mm, 18.04 mm/m and 4.98 mm/m respectively.
The cumulative predicted maximum tensile strain within 3 mm/m in non-forest land and 4.98 mm/m in forest land
would not cause any damage to surface structures and forest land respectively. However, it is advisable to go for
development/partial extraction in 42 panels, for the safety of surface structures and features. Maximum
anticipated subsidence of 1798 mm would affect the surface topography after mining. Suitable drainage should be
made to avoid any water logging in the centre of subsidence troughs.
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Anticipated subsidence contour (in mm) after mining of Marwatola VI Coal Mine

Dahegaon Gowari Coal Mine of M/s Ambuja Cement Limited, spreading over an area of 1562 Ha, is located towards
the central part of the Kamptee Coalfield in Nagpur district of Maharashtra. The block is bounded by latitudes 21°
14’ 58” t0 21° 17° 49” N and longitude 78° 56’ 03” and 78°59’ 32” E. The block, spreading over an area of 1562 Ha,
is virgin and free from mining activity. The mine management proposed to extract coal from six seams i.e. X, VIII(T),
VIII(B), VII(B), V and Il by Bord & Pillar method of mining with caving using continuous miner. The thickness of the
seam varies from 1.50 m to 4.00 m and the depth of the proposed panels ranges between 86 m to 606 m.
Altogether, 113 panels are proposed to be extracted from six seams in a span of 47 years. Sindi, Gowari,
Tondakhairi, Valni, Khandala and Khairi villages, forest land, Saptdhar nadi (western side of the block), nala, H.T.
line, buildings in isolation, roads and vegetation are located within the block. Out of 113 panels 98 panels are
proposed to be depillared in Dahegoan Gowari Coal Block from six seams with caving using continuous miner. The
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predicted maximum subsidence, slope and tensile strain due to extraction of coal from five seams after forty-seven
years are 1625 mm, 15.46 mm/m and 2.95 mm/m respectively. The cumulative predicted maximum tensile strain
of 2.95 mm/m would not cause any damage to surface structures and forest land. Only development should be
done below the water bodies and surface structures by maintaining 25° angle of draw from all sides. Maximum
anticipated subsidence of 1625 mm would affect the surface topography after mining. Suitable drainage should be
made to avoid any water logging in the centre of subsidence troughs.

MINE BACK FILLING RESEARCH GROUP

Project Report:
1. A Scientific study on Paste Fill at RDM, Dariba, HZL

This project was awarded to CSIR-CIMFR for carrying out material characterization of Pb-Zn Tailings and also to
determine its morphological and elemental composition using SEM and XRF, paste fill mix strength of the existing
mix configuration adopted at HZL and also the assessment of strength requirement for working under paste and
also the required strength of backfill after exposure along one side during secoundary pillar extraction, Plug fill
and bulk fill interface properties were also required to be determined in addition to SSR for development through
paste. From the results of grain size distribution analysis, it was found out that GGBFS is finest material followed
by OPC, fly ash and tailings as indicated by their specific surface area. From the UCS results in the binder category
of 12wt%, the maximum 28 days UCS of 1695 kPa was found for paste mix RD12 [88% MT + 12% OPC]. When OPC
was replaced by FA, the 28 days UCS reduced. Similar type of strength variation with fly ash replacement was
noticed with all other mix recipes. However, the targeted 28 days strength of 1100 kPa was achieved by paste mix
88% MT + 12% OPC, 88% MT + 10% OPC + 2% FA, 88% MT + 8% OPC + 4% FA, 88% MT + 6% OPC + 6% FA, 90% MT
+10% OPC, 90% MT + 9% OPC + 1% FA, 90% MT + 8% OPC + 2% FA, 90% MT + 7% OPC + 3% FA, 90% MT + 6% OPC
+ 4% FA, 92% MT + 8% OPC, 92% MT + 7% OPC + 1% FA, 92% MT + 6% OPC + 2% FA. The minimum required UCS
of bulk fill for the stopes in between -270mRL to -345mRL, M6 block main ore body and for E4 is 480kPa with FS
of 2.

—+—-10% OPC
~#-90% MT + 9% OPC + 1% FA

—4—90% MT | 8% OPC | 2% FA
——90% MT + 7% OPC + 3% FA
300 =90 MT + 6% OPC + 4% KA
—e-90% MT | 5% OFC | 5% FA
~92% MT + 8% OPC

1w Q2% MT + 7% OPC + 1% FA

92% MT + 6% OPC + 2% FA
~+=92% MT + 5% OPC + 3% FA

H

UCS (kPa)

The minimum required UCS of plug fill for the stopes in between -270mRL to -345mRL, M6 block main ore body
and between 600N to 1400N for E4 is 1070kPa. The plug height has to be 9 m. Underhand mining may require
drivage through paste fill. The minimum strength requirement for enabling development roadways of maximum
4.3mx4.3m in paste fill has been evaluated to the 1070kPa UCS for a safety factor of 2.

2. Utilization of Industrial waste (ash, black and burnt washery rejects, steel slag) along with overburden
material for mine void filling at Jindal Power Limited and TLCMP, NTPC:

Jindal Group’s steel vertical, Jindal Steel & Power Limited (JSPL) operates steel plants in the States of Chhattisgarh
and Odisha, where Slag is generated as a by-product. M/s Jindal Steel & Power Limited (JSPL) is currently operating
slag & fly ash-based cement making plant (clinker grinding facility) of 1.0 MTPA capacity at Raigarh under the brand
name ‘Panther Cement’, Similarly, It has 3400 MW (thermal power plant, bringing the total generation capacity to
3400 MW at Tamnar in the Raigarh district of Chhattisgarh. The power plant sources coal from two coal mines i.e.
Gare Palma IV/1 & Gare Palma IV/2 and utilizes coal having 30 — 40% ash. In addition to this, to meet the demand
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of high-quality coal, it has three pit head coal washeries. NTPC Talai Palli have their captive mines in Tamnar region
of Chattisgarh and has proposed to utilize ash from its Captive Power Plant, there by generating mammoth amount
of ash as a by-product of electricity generation. As such, JPL produces a huge amount of waste such as washery
rejects, steel slag and huge quantity of coal ash is being generated at JPL and NTPC Thermal Power Plant. Keeping
the above facts in mind, the management of JPL and NTPC approached Mine Backfilling department of CSIR —
CIMFR to carry out a scientific study to utilize their industrial waste in an environment friendly manner as a backfill
material along with OB. Detailed laboratory studies were undertaken to determine the suitability of this industrial
material for backfilling such as its physico-mechanical properties, angle of repose, granulometric distribution,
elemental composition, Atterberg limits, geo-technical properties such as shear strength of waste material in
different proportion with OB (10:90, 20:80, 30:70, 40:60). Two dumping configurations of OB - waste materia I(ash,
slag, black and burnt rejects) mix was tried out during limit equilibrium modelling. In the Dump Configuration 1, a
3m of OB layer placed after each bench in the dump and also along the edges to encapsulate the Ash — OB mix, in
the Dump Configuration 2, a 5m OB layer is dumped all along the periphery of ash — OB mix to encapsulate the
ash-OB admixture to prevent it getting exposed to rain, drain water etc.

Configuration 1 Configuration 2

100m
100m

Smeo -

Dump stability analysis was carried out with existing dump profiles as well as with the planned dump profiles at
the end of the mine life. Stability analysis of different mix configuration of material with approved dump profiles
yielded a Factor of Safety of more than 2 and was found to be stable. The dumping methodology for each dump
configuration was also suggested to the clients. The finding of this scientific study will encourage the Power
Industry as well as Mining Industry to utilize industrial waste in an environment friendly manner.

3. Scientific Study to Determine the Geo-Technical Parameter of Paste Fill being utilized at Malankhanj Copper
Project, Balaghat:

Out of the five-operating unit, Malanjkhand Copper Project (MCP) is situated in Madhya Pradesh and was
established way back in the year 1982. Presently it is an open pit copper mine with capacity of 2.5 MTPA . MCP
plans to increase the mining rate to 5.0 Mtpa in the near future, hence, the management decided to switchover
to underground mining with paste backfilling after the ultimate pit depth of OCP is reached. HCL approached
CIMFR to carry out Scientific Study to Determine the Geo-Technical Parameter of Paste Fill proposed at
Malanjkhand Copper Project, Balaghat. One paste recipe (90% Tailings, 1% Portland Cement and 9% Ground
Granulated Blast Furnace Slag) was investigated at three different curing period (7 days, 14 days and 28 days curing
period) with a slump of 220mm.

Laboratory studies revealed that, UCS increase with the increase in curing period. At 14 days and 28 days curing
period, the percentage increase in UCS was found to be 26.81 and 65.62 respectively. Similarly, the Young’s
Modulus of the sample also increases with the increase in curing period. A percentage increase of 19.20 and 59.88
was observed when the curing period increased to 14 days and 28 days respectively. From the results of Tri-axial
test, it was found that with the increase in curing period, the cohesion of the paste fill mix {90% Mill Tailings + 10%
Binder (90% Slag + 10% Portland Cement)} increases but angle of internal friction decreases. From the XRD
diffraction patterns of slag sample it was found the that GGBS is mainly composed of Quartz, Calcite and
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Akermanite mineral phase. The Hydration Index of GGBS was found to be 1.25 which is more than 1 and hence its
chemical reactivity is high.

Sample preperation and determination of USC, YM, PR

4. To determine the suitable backfill method for Ambaji Underground Mine and Scope of using waste rock,
aggregate and marble waste as a mine backfill material:

The Ambaji Copper Project, GMDC is situated approximately 2 km northwest of the city of Ambaji in the State of
Guijarat (India). The Mine Management is planning to start an underground mine project under the old open cast
mines. Backfilling of the underground stopes is an integral part of underground mining operation. Considering the
above, CIMFR was approached by GMDC to investigate and suggest best suited mine backfilling technique for the
future underground mine by using locally available material such as waste rock generated during mine
development, aggregate and marble waste found in abundance from nearby marble quarry. Considering the
mining method and production scenario various backfilling methods were evaluated. The methods considered are
Cemented hydraulic filling (CHF), cemented rock fill (CRF) using mine waste rock and marble waste rock and
cemented aggregate fill (CAF). Accordingly, Tailings, waste rock, marble waste was tested in CIMFR laboratory and
different mix recipe for CHF, CRF and CAF. Mix Recipe of CHF viz. 10wt% OPC, 65wt% solid, 8wt% OPC, 65wt%
solid, 5wt% OPC, 65wt% solid, 12wt% OPC, 65wt% solid and 14wt% OPC, 65wt% solid indicated a very poor
strength development at 7,14, 28 and 56 days curing period as the tailing samples provided by the mine
management is weathered old tailings as there was no active mill in operation. Similarly, For CRF, it was found out
that mix recipe made from marble waste rock have shown better strength development as compared to Ambaji
mine waste rock. For CAF, the designed strength of 455 kPa was achieved with 5wt% cement. Hence, if CAF is to
be used 5wt% cement in CAF would also serve the purpose. Based on the various backfill methods considered,
strength, material availability, operational parameters, and future mine production scenarios; it is recommended
to initially start with CRF and/or CAF or both is a combined manner.

5. Instrumentation scheme and monitoring of backfilling of Stope Blocks of Mahagiri Mines (Chromite) , M.s
IMFA Ltd.

At Mahagiri Mines (Chromite) of M/s Indian Metals and Ferro Alloys Ltd. which is situated in the Sukinda Valley of
Odisha, Opencast mining has already been exhausted and currently, underground mining is in progress. The
ultimate pit limit of opencast mine is at +185mRL. Underground mining has been developed below the ultimate
pit bottom to extract the ore after leaving a safe cap rock of about 50m vertical thickness. Underground mining
has been adopted with backfilling using Blast Hole Stoping with Post Filling as the method of stoping. This method
of stoping leaves no rib pillars between two stopes. The management of IMFA approached to formulate an
instrumentation plan and monitor the backfilling of stopes to enhance safety of the mine workings. It is observed
that in stope being backfilled , the rate of increase in pressure development reduced gradually after the completion
of pouring/filling the entire stope, The vertical stresses (due to backfill only) are higher than the horizontal stresses
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as monitored through instrumentation inside the stopes, which is a clear indication of consolidated backfill. The
stress acting on the barricade is far below 200KPa. The maximum barricade pressure developed was found to be
in the order of 160KPa. The pressure acting on the barricade declined after the complete filling of the stope has
been done. The results of stability analyis of secondary stope backfilling with uncemented hydraulic sand filling
indicates stable condition of the stopes. It can be inferred from the displacement contours of F/W, H/W and roof
that the movements are in the order of cm which is acceptable considering the mining method and sequence of
extraction (primary-secondary mode of stope extraction). Also, absence of active shear (shear-n), tension (tension-
n) in the simulation results and FS of 1.3 of the secondary backfilled stopes indicate stable condition of the stopes.
Similarly, the stress acting on the barricade in stope block 4P is far below than 200KPa. The maximum backfill
pressure acting upon the barricade is 93 KPa.

WATER RESOURCE MANAGEMENT RESEARCH GROUP

A. Grant-In-Aid-Projects

1. Investigations Towards Mitigation of the Problem of Acid Mine Drainage in India

Supported by the ANRF Core Research Grant, this project aims to advance membrane-based technologies for the
remediation of acid mine drainage (AMD) and the concurrent recovery of rare earth elements (REEs). Motivated
by the chemically aggressive nature of AMD prevalent in northeastern India and the lignite mining regions of
Gujarat, the research involves extensive field investigations, including physico-chemical characterization, metal
load quantification, and acidity profiling of mine waters. A novel separation technique is being developed in the
laboratory, combining a multi-stage membrane filtration cascade with chelating ligand-assisted selective recovery.
This hybrid system is designed for the efficient removal of multivalent toxic metals while enabling the enrichment
of strategic elements such as cerium and scandium. A patent application has been filed for the membrane-ligand
technology, which features a modular design adaptable to diverse AMD chemistries and holds promise for both
sustainable environmental management and critical material recovery.

2. Photocatalytic Hydrogen Generation from Mine Water Using Single-Atom Photocatalyst (M1-TiO,)

This project aims to develop a sustainable approach for hydrogen production using mine water as a feedstock
through photocatalysis, facilitated by a novel single-atom photocatalyst (M1-TiO,). By integrating advanced
materials science with solar-driven processes, the research addresses two critical challenges: the generation of
clean energy and the remediation of contaminated mine water. A central innovation of the project is the light-
induced synthesis of the single-atom catalyst and its deployment in a photoassisted hydrogen production system.
The study focuses on optimizing catalyst synthesis parameters, evaluating photocatalytic efficiency, and
establishing the foundation for future scale-up. Beyond technological advancement, the project contributes to
environmental sustainability, scientific knowledge generation, human resource development, and holds potential
for intellectual property creation through patentable innovations.

B. Sponsored Research Projects

1. Scientific study on impact of fly ash dumping on water resources at Jamkhani OC mine of Vedanta Ltd.

This study presents a comprehensive environmental assessment of fly ash and bottom ash disposal practices in
the mine void and external dumps of the Jamkhani opencast coal mine operated by M/s Vedanta Ltd. in Ib Valley,
Sundargarh, Odisha, and its surrounding areas. Water samples from surface, sub-surface, and mine pit sources
were collected and analyzed for physico-chemical properties to evaluate the existing water quality in areas
proposed for ash disposal. Additionally, a representative fly ash sample was analyzed for heavy metal leaching
characteristics using the Toxicity Characteristic Leaching Procedure (TCLP) and for radioactivity levels of selected
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radionuclides (*38U, 22°Ra, 222Th, %°K, and "¥’Cs) to assess potential environmental and public health risks. Analysis
of mine water from both pits and settling tanks indicated that pH values fell within the permissible effluent
discharge range of 5.5-9.0, and concentrations of major anions (F~, Cl-, SO42-, NO3~) and trace metals (Fe, Mn, Pb,
Zn, Cu, Cr, Cd, Ni, As, Hg) remained below regulatory thresholds. TCLP results for two fly ash samples confirmed
that leaching concentrations of trace metals were well within the USEPA regulatory limits, classifying the material
as non-hazardous under RCRA guidelines. Furthermore, the measured radioactivity levels of fly ash were within
safe limits, indicating no significant impact on water quality or public health from ash disposal. Based on these
findings, the study concludes that fly ash may be safely disposed of in mine voids and external dumps, provided
that appropriate precautionary measures and routine water quality monitoring are implemented to prevent
potential leaching under field conditions.

2. Scientific study on impact of fly ash dumping on water resources and its Management at GP-1V/1 Mines, at
Raigarh, Chhattisgarh.

A comprehensive geochemical and radiological study sponsored by Jindal Power Ltd. was conducted on coal ash
samples from DCPP and JPL, Tamnar, alongside water samples from surrounding groundwater, surface water, and
mine pits near the Gare IV/1 mine void, the proposed ash disposal site. The coal ash was found to be primarily
composed of Si, Al, and Fe, with heavy metals like Fe, Mn, Zn, and Cr present in low concentrations, and TCLP tests
confirmed non-hazardous classification per US-EPA standards. Radioactivity levels of most radionuclides were
within acceptable limits, except slightly elevated 232Th, which aligns with global trends. Water quality analysis
indicated mildly acidic to alkaline pH, fresh to very hard water types, and the presence of metals like Fe, Mn, and
Zn, though most parameters met BIS and 1S:2296 standards for drinking and effluent discharge. No significant
leaching impacts from ash disposal were detected, due in part to the low permeability of the ash matrix. However,
the study emphasizes the need for continued chemical characterization and regular water quality monitoring
during and after ash disposal to prevent potential environmental contamination and safeguard public health.

3. Base lime environmental study for ash slurry disposal at Gare IV/1 Mine void

Jindal Power Ltd. has initiated a project titled Baseline Study for Wet Ash Slurry Disposal through Pipeline in Gare
IV/I Mine Void, located in Tamnar, Raigarh, with the primary objectives of assessing the quality of surface water,
groundwater, and mine water around the proposed ash disposal site, along with evaluating the heavy metal
leaching potential and radioactivity of pond ash. As part of the study, the activity levels of radionuclides including
88, 226Rg, 232Th, 40K, and ™’Cs in pond ash will be measured. Groundwater quality assessment for drinking
purposes indicates that most parameters fall within the limits prescribed by BIS:10500 (2012), although
concentrations of Fe, Mn, and Ni exceed the desirable limits in a few samples. Other metals such as Zn, Ba, Pb, Cu,
Cr, Cd, As, and Hg were found to be well within acceptable drinking water standards. Surface water samples
collected in the vicinity of the fly ash disposal site exhibited alkaline characteristics, with all measured parameters
conforming to Class C water quality standards under 1S:2296. Similarly, mine water samples collected from the
proposed disposal voids exhibited pH values within the effluent discharge range of 5.5-9.0, with concentrations
of fluoride, chloride, sulfate, and nitrate remaining below regulatory limits. Trace metal concentrations in mine
water, including Fe, Mn, Pb, Zn, Cu, Cr, Cd, Ni, As, and Hg, were also within the prescribed limits for discharge into
inland surface waters, indicating minimal immediate risk to surrounding water resources.

4. Hydrological study of Gangaramchak & Gangaramchak-Bhadulia coal mine, West Bengal

M/s Gangaramchak Mining Private Limited, acting as the Managing Director for WBPDCL, has entrusted CSIR-
CIMFR with conducting a detailed hydrological study of the Gangaramchak and Gangaramchak-Bhadulia coal mine
blocks in Birbhum District, West Bengal, along with the surrounding regions. The study aimed to perform a
comprehensive assessment of groundwater resources, including water level monitoring, estimation of the water
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balance, and evaluation of mining impacts on local water systems, followed by the recommendation of remedial
measures. To facilitate groundwater level monitoring, a network of 46 dug wells was established across villages in
both the core and buffer zones of the project area. Observations indicated that the phreatic water table in the
buffer zone ranged from 2.29 to 13.14 meters below ground level (mbgl) during the pre-monsoon season and from
0.11 to 8.99 mbgl in the post-monsoon season. The Total Annual Replenishable Recharge (TARR) for the buffer
zone was estimated at 67.443 million cubic meters using the rainfall infiltration factor method and 54.681 million
cubic meters using the groundwater fluctuation method. The total annual water draft, including mine water
discharge, was calculated to be 9.4363 million cubic meters, resulting in an estimated annual balance groundwater
resource of 51.6257 million cubic meters. The groundwater development percentage was determined to be 15.5%,
placing the area within the 'safe' category as per Central Ground Water Board (CGWB) guidelines. Based on this
analysis, preventive and management measures were proposed to ensure sustainable utilization of groundwater
resources in the region.

FLAME PROOF AND EQUIPMENT SAFETY RESEARCH GROUP

The flameproof and equipment safety (FES) department is one of the oldest laboratories of CSIR-CIMFR and having
state-of-the-art facilities 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 engaged in the testing
and certification of electrical and non-electrical equipment namely Explosion proof equipment like Flameproof (Ex
d), Intrinsically Safe (Ex i), Pressurized (Ex p), Increased Safety (Ex e), Non-Sparking Tools, Conveyer Belt, Exploders,
Flame Arrester, Brattice Cloth, Heat Tracing Cable, Short Firing Cable, Ventilation Ducting, etc. The department is
also involved in inspection and maintenance of electrical installations in hazardous areas as per IS/IEC
requirements. The laboratory has carried out various sponsored, consultancy and service to industry projects for
Government/PSU sectors as well as private industries across India to name some BHEL, M/s Thermon India Pvt.
Ltd., M/s Prabhu Industrial Udyog Pvt. Ltd., M/s Shreeji Process Control Pvt. Ltd. and M/s Ansys Engineering Pvt.
Ltd. The department has tested and certified more than 680 Ex-equipment and submitted their reports during this
financial year. This department has been utilizing the knowledgebase to enhance the safety of men and
machineries in hazardous locations.

The FES department has submitted the following project reports during the financial year 2024-25:

1. Assessment of the electrical safety parameters of Increased Safety Ex-eb and Non-Sparking Ex-ec Motor, rated
at 1450KW in Frame size: 1MA7802-2 as per IS/IEC 60079-7:2017 at M/s BHEL, Bhopal. The project work has
been successfully completed at M/s BHEL, Bhopal. Based on the test results and design evaluation, the Purged
Control panel and increased safety motor were found to be compliance with relevant standards and suitable
for use in Zone-2 for Gas Group IIC hazardous area.

2. Assessment of Temperature Rise Classification of FLP Transwitch Unit/Load Centre up to 2500kVA, up to
6.6KV/1140-415V, FLP VCB Panel up to 7.2KV, up to 630A and FLP Plug & Socket 600A, 1140V of M/s Prabhu
Industrial Udyog Pvt. Ltd., Kolkata for use in hazardous area.

3. Assessment of the electrical safety parameters and Temperature rise of Thermon Trace Heating Cables of M/s.
Thermon India Pvt. Ltd., Pune, Maharashtra for use in hazardous area.

The FES department has also carried out the following inspections of factories during the financial year 2024-25:

1. Inspection of factory of M/s. S. R. Electrical Co., Rajasthan as required for the first time manufacturing of
Flameproof equipment for the use in hazardous area.

2. Inspection of factory of M/s. Shreeji Process Control Pvt. Ltd., Gujarat as required for the first time manufacturing
of Flameproof equipment for the use in hazardous area.

3. Inspection of factory of M/s. Ansys Engineering Pvt. Ltd., Thane as required for the first time manufacturing of
Flameproof equipment for the use in hazardous area.
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The FES laboratory is also engaged in organizing ‘Executive development program’ for ONGC executives for safe
use of electrical equipment in hazardous location. The external cash flow of the department is approximately 3.5
crores during the financial year 2024-25.

MATERIAL CHARACTERIZATION RESEARCH GROUP

During April 2024 to March 2025, 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:

Project Details:

1. Scientific study for performance evaluation of 51mm diameter Multi strand steel type winding rope suitable
for winding and man-riding haulages for underground mines as per different relevant Indian standards.

The quality assessment comprising of physical examination of technical parameters and verification on dimensions
and construction details for wire ropes were carried out at manufacturer company Wireco Germany GmbH for the
four (04) nos. of wire rope samples of 51mm diameter (multistrand). After physical examination of these samples
were sealed and dispatched to CSIR-CIMFR for further study.

The scientific study has been carried out on the wire ropes through Mechanical properties assessment which
includes breaking strength of complete wire rope sample, tensile strength of individual wire, torsion & reverse
bend and Metallurgical properties assessment comprising of chemical composition analysis, lubrication,
galvanization and micro-examination as per different relevant standards for safe use in mines.

2. Scientific study for failure of 32mm diameter winding rope used for the man winding at Kolihan Copper
Mine of Hindustan Copper Limited

The six (06) nos. of wire rope samples of 32mm diameter (FLC) have been received to evaluate from HCL, Khetri
Nagar to CSIR-CIMFR, Dhanbad. The investigation has been carried out on the wire rope through Mechanical
property and Metallurgical property comprising of various study like visual examination, examination of wear &
corrosion, lubrication content and micro-examination as per different relevant standards.

3. Performance Evaluation of 56 mm diameter wire rope used in SKM shaft tail rope 3 and 4 of Hindustan Zinc
Limited

The four nos. of wire rope samples of 56mm diameter have been evaluated, for various mechanical and
metallurgical properties to check the healthiness of the wire ropes as per different relevant standards.

4. Winding rope performance evaluation of size 26mm drawn from 400kW double drum winder installed at
Uranium Corporation of India Limited, Turamdih Mines.

The performance of four winding ropes of 26mm diameter have been evaluated after being used in mines. 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.

5. Performance evaluation of winding ropes of Chasnalla Colliery.

Performance evaluation on FLC winding ropes of different size used for winding at SAIL, Chasnalla has been carried
out. The ropes were found in good condition and suitable for reuse except few ropes had poor lubrication and
corrosion pittings.

6. Performance evaluation of different sizes FLC wire ropes used at Surda Copper Mine.

Four full locked coil wire rope samples of diameter 22mm and 26mm have been received for evaluation 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.
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7. Performance evaluation of winding ropes, cage suspension gears and its components and vital parts of
winders of Kharkharee Colliery.

Four full locked coil wire rope samples of diameter 29mm and 25mm have been examined and accordingly advised
about its reusability.

NDT has been carried out of Winders and its vital components and Cage Suspension Gear systems of both North
side and South side of Kharkharee Colliery of BCCL and are found satisfactory except few components such as Top
Shackle Pin of Safety Hook, Cage Shackle No -1, Cage Shackle No -2 and Top Shackle Pin of Safety Hook.

A replica was made of plaster of paris of the grooves of both the head gear pulley by mine management in 2020
and 2024 for comparison and it was observed that there is negligible wear on the replica of the groove of 2024 in
comparison to 2020.

WIRE ROPE & ELECTRICAL ENGINEERING RESEARCH GROUP

During April 2024 to March 2025, Wire Rope and Electrical Engineering Research Group conducted non-destructive
evaluations of steel wire ropes across various installations spanning multiple states across India, including
passenger ropeways, aerial cable cars, and mining winder systems utilizing Magnetic Flux Leakage method. The
research group evaluated the present condition by analysing various parameters of haulage ropes, track ropes, and
winder cables about 29 installations sites.

Technical assessments were performed on various ropeway configurations including monocable detachable
system, bi-cable installations, and conventional passenger ropeways across challenging terrains from the
Himalayan regions to coastal installations.

Based on analysis of rope condition and following the required guidelines recommendations and advisories for
continued operation or discard were issued. The systematic evaluation approach ensured operational safety while
maximizing the service life of steel wire rope assets across India's diverse ropeway and mining infrastructure.

The evaluation portfolio extended to specialized mining applications including double drum winder ropes at
chromite mining operations (IMFA Ltd., Odisha) and amusement park installations (Nicco Parks Kolkata, Dreamland
Siliguri), demonstrating the department's technical expertise across diverse operational environments and rope
applications. The technical evaluations encompassed religious sites (Katra in J&K; Naina Devi in Himachal Pradesh;
Dongargarh in Chhattisgarh; Rajgir in Bihar; Maihar, Chitrakoot, Dewas in Madhya Pradesh; Ambaji, Pavagadh,
Girnar in Gujarat; Pushkar, Udaipur in Rajasthan; Haridwar, Sukanda in Uttarakhand; and Ganjam in Odisha),
tourism destinations (Nainital in Uttarakhand; Manali, Dharamshala, Parawnoo in Himachal Pradesh; Darjeeling in
West Bengal; and Malampuzha, Jatayupara in Kerela) and transportation ropeways (Brahmaputra crossing at
Guwahati and Gangtok in Sikkim).

~miw
: = \ -

Scanning of Steel Wire Rope in progress at Malampuzha Ropeway, Pallakad, Kerala
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Wire rope testing instrument mounted on a moving Evaluation of 4.6 KM long haulage rope carried out at
steel wire rope for condition monitoring. DRV Ropeway installation at Darjeeling, West Bengal.

COMBUSTION RESEARCH GROUP

Combustion science and technology department deals with basic and applied research on coal combustion, clean
coal technologies and support coal-based power generation industries for resolving problems. The department
also deals with preparation of national GHG emission inventory for energy & manufacturing industries and
assessment of normative coal requirement for different industries.

The department is having three major facilities for combustion studies. The three facilities are lab scale
Thermogravimetric Analyser (TGA), bench scale Drop Tube Furnace (DTF) and pilot scale Fuel Evaluation Test
Facility (FETF). These three facilities are utilized for studying combustion characteristics of coals, coal blends, coal-
biomass blends and we are serving different industries like NTPC, Reliance Energy, Tata Steel, Gondowana Geotech
Pvt. Ltd., NALCO.

1. Energy Sector Inventory for National Communications of Govt. of India to UNFCCC

India communicates its National GHG inventory time to time to UNFCCC to fulfil its commitment to United Nations.
India submitted its first national communications in the year 2004 and CSIR-CIMFR had been involved in estimation
of GHG emission from energy and Manufacturing sector since the beginning of this century. India has already
communicated three National communications (NCs) and Four Biennial Update Reports (BURs). Fourth Biennial
Update Report (BUR-4) was submitted in December’ 2024. In the tenure of fourth national Communication (4NC)
of GOI, CSIR-CIMFR is working in the three projects on estimation of GHG emission from Energy Sector: First project
(GAP-7051) deals with estimations for fourth Biennial Update Report (BUR-4), second project (GAP-7052) covers
the estimations for First-BTR (BTR-1), and third one (GAP-7050) is for India’s Fourth National Communication (4NC).
Under the Enhanced Transparency Framework, Parties to the Paris Agreement including India are required to
submit biennial transparency reports (BTR) every two years, first submission will be as BTR-1. According to the
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modalities, procedures and guidelines (MPGs) for the Enhanced Transparency Framework (annex to decision
18/CMA.1), BTR include information on national inventory reports (NIR), progress towards NDCs, policies and
measures, climate change impacts and adaptation, levels of financial, technology development and transfer and
capacity-building support, capacity-building needs and areas of improvement.

2. Assessment of Normative Quantity of Coal Requirement for Non-Power Sector

The department is involved in setting up modalities for normative coal requirement for different sectors which
provide the scientific basis of estimating the normative requirement of coal in different sectors/industries at India
to Coal India Limited. This will help to take policy decision by Ministry of Coal for judicious coal allocation and to
prevent misuse of precious coal of different grades presently mined in India.

COAL CARBONIZATION RESEARCH GROUP

CARBONIZATION SECTION

1. Study on Characterization of Coal, Preparation of semi coke and semi coke briquettes prepared from coal
sample supplied by M/S Mundra Petrochem Limited, Gujarat.

Objectives: Scientific study on preparation of semi coke and semi coke briquettes from the particular coal supplied
by the company.

Project Outcomes/Report- After Comprehensively going through material characterization of Raw Coal/Pet-coke
and binder samples including chemical composition of Ash, the blended mixture was being subjected to coke
making process through available process controlling measures and found an improved fuel ratio. The measured
physical/mechanical strength with specific binders provide impetus for subsequent uses of the semi-coke products.
Specificity of the scientific development is protected under IPR.

2. Scientific Study of Quality monitoring of Iron Ore at dispatch point of NMDC, Donimalai.

Objectives - Scientific Verification through Physical and Chemical Analysis of Iron Ore Samples for its development
including its implied direct socio-economic impact.

Project Outcomes/Report- A remarkable generation of Fund for CIMFR ( Total in Rs- 10.5 Crore, approx.), fast track
quality monitoring with facilitation for e- auction process, Comprehensive and critical Analysis of Test results to
provide solution to Iron making process (from mining to better end product), implied direct impact on socio-
economic parameters like generation of local employment, Royalties for state revenue/DMF in a more transparent
manner, providing impetus to Corporate Social responsibilities, encouraging Iron Ore export, Provides better
transparency and trust to adjust trade deficit gap between import of steel and export of Iron ore etc.... Details of
Scientific development are protected under IPR.

3. Scientific and Technical Inspection/Audit of newly Constructed Special Smokeless Fuel (SSF) Plant, for M/S.
S J Coke Industries Pvt. Limited; Kaimur, Bihar.

Objectives - Scientific and Technical Inspection/audit of SSF Plant w.r.t drawings provided by the firm based on
which the plant was constructed and intended for enhancement of production capacity of the plant.

Project Outcomes/Report- After inspecting the existed operational facilities of raw material storage, conveying
system, size reduction system, retort house, SSF quenching system, Tar recovery/storage/pumping system and by
Analyzing the available integrated operational system with capacity assessment read with material
characterization, CIMFR provided necessary inputs to achieve its desired amount of throughput/ enhanced
production quantity. Specificity of the Scientific and Technical Work is protected Under IPR.

4. Technology Transfer:

Name of the Technology- Improved Soft Coke making Technology for commercial soft coke production.
Name of the clients to which the Technology is transferred-

e Shree Balajee Industries, Jharkhand
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e Anjaneya Fuels, Bihar

e Krishna Udyog, Bihar

e Synergy urja Ventures, Bihar
e SB Urja Pvt. Limited, Bihar

ENVIRONMENT EmMISSION AND CRM SECTION

1. Investigation of Mercury and its mode of Occurrence in Indian coal (SERB, DST New Delhi, Feb 2022 to Feb
25, Rs 22.83 lakhs)

This project was focused on investigation of the mode of association of mercury in Indian coal, especially for high
mercury-containing coal. The association of mercury with organic or various inorganic mineral matter of coal may
assist in formulating pre-combustion or post-combustion techniques to reduce mercury load. In the ongoing
project, coal samples from different coalfields were analysed for their mercury content. Some selected samples
were studied for the association of mercury. In the studied sample, the Hg content was found to be mainly
associated with mineral matter, with significant correlation with pyritic minerals.
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2. Investigation of thermal speciation of mercury in coal for pre-combustion mercury removal

In Indian coal, mercury predominantly exists in sulphide form, accounting for 60—87% of total mercury content,
followed by organic-bound and silicate-bound species. Concentrations range from 0.100 to 0.282 mg/kg.
Controlled pyrolysis trials demonstrated substantial mercury removal between 350°C and 400°C, achieving over
90% reduction. The process effectively eliminates mercury species in a stepwise manner from thermally unstable
compounds to medium-volatility and high-temperature resistant forms. Pyrolysis results in mass loss due to
moisture evaporation and reduction of volatile matter, which affects the coal’s calorific value. Combustion analysis
of the pyrolysed char indicates slower burn rates and reduced peak weight loss rates post-treatment. Additionally,
the process has been evaluated for its co-benefits in mitigating other volatile pollutants such as arsenic, selenium,
cadmium, and sulphur.
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5. Development of coal and biomass-derived nanosensor for the selective and sensitive detection of mercury
in water samples

The investigation of coal and biomass derived fluorescent nanosensor, offers a sustainable and cost-effective route
for developing functionalized carbon nanomaterials (CNMs) capable of selective and sensitive mercury (Hg)
detection. The intrinsic carbon-rich composition of these materials has enabled the use of various bottom-up
synthesis methods, including hydrothermal carbonization, pyrolysis, and chemical oxidation. These methods
enable precise control over the surface functionalities, size, and morphology of CNMs. Incorporation of sulfur (S)-
containing ligands i.e., thiol, thiophene etc. into CNMs enhances specific binding sites on the CNMs surface which
leads to the high selectivity and affinity toward mercury ions due to the strong Hg-S interaction. Fluorescence
techniques enable real-time visual monitoring while offering insights into the binding mechanisms and selectivity
of CNMs, making them essential for the development of efficient fluorescence-based sensors for mercury
detection.

The UV-vis and fluorescence spectroscopic study revealed that the synthesized water dispersed CNMs exhibited
excellent fluorescent properties. The interaction of mercury with functionalized carbon nanomaterials can be
effectively studied using fluorescence and ultraviolet-visible (UV-vis) spectroscopy. Among the various carbon
nanomaterials, those derived from potato peels and North East coal exhibited notably high selectivity toward
mercury detection. A measurable quenching or shift in fluorescence emission is typically observed upon binding
mercury ions to specific functional groups, particularly sulfur-containing ligands. This change serves as a sensitive
indicator of mercury presence and concentration. The high-resolution transmission electron spectroscopy
(HRTEM) and X-ray diffraction (XRD) spectroscopic study of potato peel derived CNMs confirmed the amorphous
nature and doted morphology. However, further optimization studies are ongoing to enhance the fluorescent
CNMs-based mercury sensor’s performance. The chip-based on-site detection of mercury in water samples will be
demonstrated following the completion of the optimization study.

In addition, we have also achieved excellent results in sensing of hexavalent chromium using garlic peel derived
fluorescent carbon nanomaterials during our study. Hexavalent chromium is a one of the most toxic and water-
soluble heavy metal ions like mercury, causes major health issues such as lung cancer, edema, pulmonary
congestion, gastrointestinal ulceration, dermal irritation and liver damage, even at trace levels. The HRTEM and
XRD study showed that developed CNMs exhibit dotted morphology, are amorphous in nature and have an average
size of 4 nm. The Fourier transform infrared (FTIR) spectroscopy and X-ray photoelectron spectroscopy (XPS)
analyses indicated that the carbon nanomaterials contain carboxylic surface functional groups, which are crucial
to the sensing mechanism; this was further supported by zeta potential measurements. The decrease in
fluorescence intensity of the carbon nanomaterials with increasing hexavalent chromium concentrations, serves
as a key signal for the sensitive detection of hexavalent chromium in agueous media with achieving a detection
limit of 95.14 ppb, demonstrating greater sensitivity compared to previously reported studies. The interference
study also confirmed that the developed fluorescence carbon nanomaterials-based sensing platform
demonstrated strong anti-interference capability under both real and controlled laboratory experimental
conditions. The practical applicability and reliability of the developed fluorescent carbon nanomaterials as sensors
were further evaluated and validated through testing on real environmental water samples. These results validate
the effectiveness of the garlic peel waste-derived fluorescent carbon nanomaterials a promising candidate for
environmental monitoring of hazardous chromium species in real-life scenarios.

6. Improvement of the nitride-based slow-release fertilizer prepared from coal washery rejects and fly ash
for its optimal use in agriculture

Significant advancements were made in enhancing the solubility of nitride-based fertilizers, with soluble nitrogen
content ranging from 4% to 12%, achieved through treatment with H,SO, and H3PO,. Release kinetic studies
offered valuable insights into the solubility patterns of the fertilizers, while pot experiments with Amaranthus
demonstrated a positive crop response to the nitride fertilizer. Coal ash and washery rejects were successfully
utilized to produce fertilizers, promoting sustainable waste management and reducing environmental impacts.
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7. Exploration and chemical fractionation of critical elements in fly ash and bottom ash generated from coal
and biomass combustion

Lignite ash from Neyveli thermal powerplant-ll shows strong potential for rare earth element (REY-Sc) extraction,
with a REY content of 2939 mg/kg, compared to 1092 mg/kg from Neyveli thermal powerplant-1. Over 60% of REEs
can be recovered by breaking down the metal oxide matrix. Coal ash from Patratu thermal powerplant also has
potential, with 28.8% Al,O; for alumina recovery and 44.8 mg/kg Ga. Also, 43% of REE and Sc are linked with mullite
and quartz, while 25% are organic/sulfide bound and 21% metal oxide bound. The rare earth elements are enriched
in finer fractions and medium density fractions 2.35-2.5. A flowsheet was developed for co-extracting Ti, Ga, and
Fe in >2.85 density fraction and the rest for the extraction of REEs. A process flowsheet was developed in which
rare earth elements were concentrated from 0.1% to 6% REE content.

GASIFICATION AND CATALYSIS RESEARCH GROUP

i. Gasification Performance Evaluation of Lignite resource of GMDC’s Surkha North lignite mine, Bhavnagar
(Project No.: SSP-9322/2023-24) Project Completion: 30" June 2024, Sponsor Agency: International Centre of
Excellence in Mining Safety and Automation (iCEM), GMDC, Gujarat.

Gasification performance evaluation of lignite samples from GMDC’s Surkha North Lignite Mine, Bhavnagar, was
established in an ingeniously developed 1.5 TPD Oxy-blown PFBG Pilot Plant Facility (TRL—6). Lignite Gasification
experiments conducted with operating parameters (ER: 0.28; Steam/Lignite: 0.77; Steam/Oxygen: 1.05), and was
able to produce syngas yield of 1.65 — 1.70 Nm3/Kg Lignite along with syngas composition of H,: 32.34 — 34.13%,
CO: 15.45-16.16%, CO,: 35.61 — 37.21%, CH4: 2.69 — 3.00% (vol.%) at gasifier operating temperature of ~935 —
955 °C. The Cold Gas Efficiency (CGE) and Lower heat value (LHV) were found to be 61.01% and 1750.80 kcal/Nm3
at ER of 0.28. Syngas generated from lignite gasification has the potential to be utilized in different downstream
applications such as Hydrogen generation, DRI, Methanol/DME, and many more.

ii. Gasification/Co-Gasification performance evaluation of low rank Indian coal and blends of low rank Indian
coal with biomass as a renewable source of energy in 1.5 TPD PFBG Pilot Plant (Project No.: MLP-175/2022-
23), Project Completion: 31 March 2025, Sponsor Agency: CSIR-CIMFR, DHANBAD.

Gasification performance evaluation of high-ash Indian coal (CCL, Ash%: 33.40 wt.%), and Agro-Industry biomass
waste (rice-husk) was established successfully in an ingeniously developed 1.5 TPD Oxy-blown PFBG Pilot Plant
facility (TRL-6). Established Gasification operational philosophy to utilize high-ash Indian coal and agro-industry
biomass waste in an indigenously developed 1.5 TPD PFBG Pilot Plant to overcome the challenges of ash
agglomeration, clinker formation, and entrainment during gasification. Gasification operational philosophy was
developed for conversion of coal into Syngas of composition of CO: ~16-18%, H,: ~25-29%, CHa: ~2-3%, CO;: ~32-
35% (by vol.%), with gas yield of 1.0-1.2 Nm3/Kg coal, CGE of 51-55%, LHV of syngas of 1600-1700 Kcal/Nm3
syngas, and CCE of 92-95%. As well as, Gasification of Agro-Industry biomass waste (rice-husk), was able to
produce syngas composition of CO: ~25-30%, H,: ~10-12%, CHa: ~6-9%, CO,: ~45-50% (by vol.%), with gas yield of
1.25-1.80 Nm3/Kg RH, LHV of syngas of 1100-1300 Kcal/Nm? syngas, CGE of 39-44%, and CCE more than 95%.

iii. Assessment of tar cracking during coal, biomass/waste pyrolysis and gasification in existing retort furnace
facility (Project No. MLP-177/2022-23), Project Completion: 09" October 2024, Sponsor Agency: CSIR-CIMFR,
DHANBAD.

Pyrolysis of selected coal sample (MCL Coal) and rice husk in an inert atmosphere and temperature up to 900 °C
have been completed in the existing retort furnace system. Analysis of generated pyrolyzed gas composition has
been done by using available online/offline GC. The yield of the generated pyrolyzed gas has been done based on
Mass balance. Gasification studies of coal and rice husk char in CO, atmosphere at different temperatures such as
900 2C, 950 2C, 1000 9C have been completed in the existing retort furnace system. The majority of gases were
evolved during coal pyrolysis in the temperature range of 500 — 800 °C in the advanced pyro-cracker system,
including Ha: 53-61%, CHa: 21-25%, CO: 6-11%, and CO,: 4-11% (v%/v%). The gaseous fraction includes yield of Ha:
17.96 g/Kg coal, CH4: 48.03 g/Kg coal, CO: 41.87 g/Kg coal, and CO»: 64.80 g/Kg coal. The majority of gases were
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evolved during rice husk pyrolysis in the temperature range of 400 — 800 °C in the advanced pyro-cracker system,
including Ha: 26-49%, CH,: 31-35%, CO: 5-24%, and CO;: 10-16% (v%/v%). The gaseous fraction includes yield of H,:
31.47 g/Kg rice husk, CH4: 115.72 g/Kg rice husk, CO: 161.89 g/Kg rice husk, and CO,: 164.11 g/Kg rice husk.

iv. Feasibility of catalytic coal/biomass gasification with naturally occurring substances using Thermo
Gravimetric Reactor (TGR)(MLP-176/2022-2023), Project Completion: 315t March 2025, Sponsor Agency: CSIR-
CIMFR, DHANBAD.

Selected earth-abundant-based catalytic materials were procured. XRF analysis of the selected materials was
performed. XRF result showed the potential of Dolomite due to the presence of Ca, Mg, and Bentonite due to the
presence of Na, K, and Red mud due to the presence of K, Fe, respectively. Reactivity analysis of selected materials
using TGA was performed with the catalyst loading of 2% to MCL Coal. Comparative analysis of the gasification
reactivity of MCL coal with and without different catalysts at various temperatures was performed. It was observed
that Red Mud, Dolomite, and Bentonite showed =2-fold, =3-fold, and =3-4-fold better gasification reactivity at
950°C compared to without catalysts. These catalysts were observed to reduce the gasification temperature by
100-150°C by showing the equivalent gasification reactivity at 850°C as at 950-1000°C without catalysts.CO;
gasification of MCL Coal with and without catalyst at various temperatures in the Advanced Tar cracker inbuilt
bench scale reactor was performed to test the catalytic effect in actual gasification operating conditions.

v. Enrichment of H; in Syngas using Water-Gas Shift Reaction (WGSR) and removal of CO; by alkaline solvent
(Project No.: MLP-151/2021-22), Project Completion: 04t July 2024, Sponsor Agency: CSIR-CIMFR, DHANBAD.

The project demonstrates a successful bench-scale development and integration of two critical processes, Water-
Gas Shift (WGS) reaction and CO, absorption, for upgrading coal-derived syngas. The WGS process effectively
enhanced the H,/CO ratio from a near 1:1 ratio to a more suitable composition for methanol synthesis by
converting CO and steam into H, and CO,. Indigenous Fe-Cr-based catalysts performed comparably to commercial
ones, achieving up to 92% CO conversion at 400°C with good thermal stability. The optimized steam-to-CO ratio of
3:1 was identified as the best operational condition. In the subsequent CO, removal phase, various amine-based
solvents were evaluated in a packed column. Primary amines like MEA showed high CO, absorption at low flow
rates, though their performance declined slightly at higher flow rates. Secondary amines like DEA maintained over
95% efficiency even at high gas throughput when used at higher concentrations. Tertiary amine MDEA, when
blended with 2% piperazine (PZ), achieved superior performance, maintaining over 98% CO, removal efficiency at
high flow rates. Solvent regeneration trials confirmed the long-term usability of DEA and MDEA blends, although
MEA showed thermal degradation upon cycling. The integration of optimized WGS and solvent-based CO,
absorption resulted in a hydrogen-enriched, CO,-depleted syngas suitable for methanol and other downstream
fuel production. These findings establish the technical feasibility and process synergy for future scale-up to a 250
kg/day pilot plant and highlight the potential of indigenous catalysts and blended solvents for efficient, scalable
syngas conditioning.

COAL AND MINERAL PROCESSING RESEARCH GROUP

During April 2024 to March 2025, the Group has undertaken various projects on washability, sampling of
indigenous and imported coals, flotation, etc.

The clients included SAIL, Kolkata, Tata Steel, Tamilnadu Generation and Distribution Corporation Ltd., TANGEDCO,
Krishna Antioxitants Pvt. Ltd. ISCO-Chasnalla (SAIL), SEPC-Tuticorin, Jindal Power Ltd.

1. Pilotscale 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

132



lu‘

| affeuRdcrzozezs 7 EETNENEMN - | ANNUALREPORT2024:25

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.

2. Scientific and technical studies on Sampling and Analysis of Imported and Indigenous Coal unloaded at VOC
Port end, Tuticorin is ongoing under a bilateral agreement, with an estimated quantity to be handled 1.62
MMT/year.

Ay
S

je g
:5"_" L

- N
? e

Vessel arrival carry coal to be attained by CSIR-CIMFR at VOC Port Tuticorin

3. Sampling and analysis of slurry/ Rejects lying at different coal washeries of Bharat Coking Coal Ltd

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

4. Scientific services for quality evaluation of coal for its optimum utilization in power generation at NCTPS-I,
TTPS-1 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
5. 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, Dhamra 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.
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Sampling of Imported coal at Haldia and Vizag Port

6. Scientific and Technical Evaluation on "Effects of Developed Chemicals supplied by Krishna Antioxitants Pvt.
Ltd. on coal slurry by Pilot scale flotation investigation

The objective of the project s to see the outcome of the best possible dosages of developed Chemical and possible
yield of the concentrate at <17% ash as supplied by Krishna Antioxidants (P) Ltd. through Pilot Scale Flotation
Investigation.

7. Studies on the estimation of theoretical yield at 18% (Plus/Minus) 0.5% ash level of washery by crushing
feed coal in two different sizes and assess the recovery of cleans ash at 18% (Plus/Minus) 0.5% from coal
slurry of Chasnala IISCO, SAIL".

The main objective and scope is to understand the yield improvement with two different size crushed coal feed to
washery and recovery of cleans at 18% from slurry. Reagent doses for Lab scale and Pilot scale flotation run may
be furnished by the sponsor.

8. Scientific study for conducting health survey for 2 Nos. of washery of Jindal Power Limited, located at
DongamouhaTamnar, Raigarh CG”.

The main objective to conduct Civil and Mechanical health survey of 2 Nos. of washery — 2 and washery -3 having
capacity 3.2 MTPA (450TPH) and 3.6 MTPA (600 TPH) respectively.

Scope of the project is Visual and Physical inspection of structural health: Initially, CSIR-CIMFR Team will carry out
visual and physical inspection of the machineries and associated building components for any sign of deterioration
and fatigue accumulation, sign of distresses etc.

i)  Evaluation using Non-Destructive Test: NDT tests will be performed as per various prevailing IS/ASTM codes
to identify hidden defects, determine the extent of damage, and assess the structural integrity of a building
using Schmid Hammer (Rebound Hammer) and Ultrasonic pulse velocity tester.

ii) Structural Health Assessment with Vibration Monitoring: Multiple number of advanced tri-axial velocity
transducers will be used for assessment of vibration induced by the heavy machineries and its damage
potential. All parameters of vibration induced by the machineries Velocity, displacement and acceleration
will be measured and FFT analysis will be performed to assess damage potential and its impact on
surrounding machineries if any.

iii) Vibration measurement (if any) of the civil and steel/mechanical structures of washery buildings due to self-
load, surrounding building and surrounding machineries if any.

iv) Vibration measurement (if any) of the civil and steel /mechanical structures of washery buildings due to the
washery equipments attached to the civil and steel structures.
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v) Simultaneous vibration monitoring using multiple seismographs during on and off condition of the
equipment.

9. CSIR Mission Mode Project : Waste to wealth : comprehensive solution towards circular economy and
sustainability.

Project title : Value addition from coking coal tailings lying in waste settling ponds of washery

The main objective is to reduce the environmental pollution by treating the coal tailings lying in waste settling
ponds at coking coal washery through beneficiation routes and utilize the clean effectively.

BILASPUR RESEARCH CENTRE

A. Project Reports

I. Quality evaluation of coal cores explored from different regions of CMPDI (RI-V) by CIMFR Research
Centre Bilaspur

CSIR-CIMFR entered into an agreement with Central Mine Planning and Design Institute for resource quality
evaluation of coal core samples explored from different regions. As a part of this study, CSIR-CIMFR Research
Centre Bilaspur have been assigned altogether 21000 m of borehole coal cores from CMPDI per year.

During this period CSIR-CIMFR Bilaspur has received total 7835.76 m borehole coal cores (265n0s. boreholes) from
CMPDI RI-V in 2024-25. Out of this 5586.10 m borehole coal cores has been processed and prepared 9920nos.
band by band samples. This included samples from five blocks from Korba and another five Mand-Raigrah coal
field in Chhattisgarh. Another lot of coal samples from nine blocks of Sohagpur coal fields from Madhya Pradesh
region is also received during this period.

Lithological studies were carried out of these cores and 9920 band by band samples were generated. Based on
band-by-band data, overall samples were prepared and analyzed for Proximate and Gross calorific Value. Data
generation and compilation on coal quality, coal properties and coal ash quality of each bore hole drilled by
exploratory agencies in different blocks of various coalfields was carried out. From the geological and geochemical
data generated after core logging and analysis of coal samples, fixation of coal seam within the horizons becomes
possible. Also, reserve estimation of a particular area or block can be done once the disposition and lateral extent
of the coal seams and the quality of coal it harbors is known. Finally, the feasibility of mine development is also
drawn from the overall study of an area.

Il. Technical Aid to Industry

Under technical aid to industry (Testing & Analysis), that includes different power plants and other coal user
industries like cement manufacturing, paper mills, sponge iron and steel etc., required analysis for various
parameters was carried out for 265 numbers of coal samples. The analysis of all these coal samples received from
different thermal power stations of NTPC, CSPGCL, MPPGCL, Adani Power, DB Power and MB Power helped them
in the proper utilization of coal and oil. This study also helped in preventing environmental pollution due to proper
combustion of coal having high ash and sulphur content.

lll. Study of Quality of Coal for Effective Utilization in Power Generation, a “Mega Coal Quality
Project,”(TPS Project)

CSIR-CIMFR along with its Units at Nagpur, Ranchi and Bilaspur took a project on “Study of quality of coal for
effective utilization in power generation, a “Mega Coal Quality Project” sponsored by CIL, SCCL, NTPC, state
GENCOs and other power utilities. CSIR-CIMFR Bilaspur Research Centre has carry out “sampling and analysis
work” at loading ends of SECL and unloading ends of Power utilities like different NTPC plants, Power plants of
Chhattisgarh State Power Generation Corporation Limited (CSPGCL), Madhya Pradesh Power Generation
Corporation Limited (MPPGCL), Gujrat Electricity Corporation Limited (GSECL), Rajasthan Rajya Vidyut Utpadan
Nigam Limited (RRVUNL), Maharashtra State Power Generation Company Limited (MSPGCL), Lanco Amarkantak
Power, DB Power Limited, Dhariwal Infrastructure, GMR Warora, Jay Prakash Power, Jindal Power Limited, Jhabua
Power Limited, MB Power Limited, Maruti power, Adani Power, RKM Power, SKS Power, Torrent Power and TRN
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Energy. The projects have been successfully completed and results have been reported to SECL and related power
utilities in soft as well as hard copy. Presently, the project report preparation work is under progress. We have
generated ECF of Rs. 60 Cr from this work. The improvement in the quality of coal received at power plants due to
strict monitoring has resulted in efficient utilization of coal and a reduction in environmental pollution. The import
of coal has also been reduced substantially due to this project hence the cash flow of the Nation has been reduced.

IV.  Optimization of controlled blast design parameters for safe and productive excavation of Surge Shaftat
Kutehr Project Site

The Kutehr Hydroelectric Project, a 240 MW run-of-the-river scheme, is under construction on the Ravi River in
the Chamba district of Himachal Pradesh, India. The project is 0f240 MW with turbine 3 x 80 MW Francis turbine
generator units. It is located in Chamba district, Himachal Pradesh, on the Ravi River. Sponsoring agency
requested CSIR-CIMFR Team for providing technical solution for excavation of 17 m dia and 99 m long surge shaft
in expeditious manner.

Shaft excavation using controlled blasting techniques at JSW-Kutehr Hydro Project

Team of scientist and research scholars CSIR-Central Institute of Mining and Fuel Research conducted a filed
investigation and provided a details comprehensive optimised blast design and blast vibration monitoring scheme
and also help in execution of the blast design. As per prevailing rock mass condition, the blast design parameters
were re-calibrated. A weekly progress of more than 5.0 m was achieved and entire shaft excavation was completed
in four months’ time without causing any damage to the rock mass as well as the structures. This has helped M/s
JSW, Sponsoring agency in timely commissioning of the project without any cost over-run.

V.  Controlled blasting techniques for construction of PSP civil structures of Tehri Underground Hydropower
complex, Tehri

Tehri Dam is a multipurpose rock and earth fill embankment dam built on Bhagirathi River for Hydropower
generation and irrigation purposes. The project is located in Tehri district of Uttarakhand State. Tehri Hydropower
Complex having installed capacity of 2400 MW, comprise of following components namely (1) Tehri Hydro Power
Plant (1000 MW), (2) Tehri Pump Storage Plant (1000 MW) and (3) Koteshwer Hydro Electric Project (400 MW).
Construction of Tehri Hydro Power Project is undertaken in two phases. Construction of Tehri Hydro Power Plant
(HPP) and Koteshwar project is completed. Pump Storage Plant (PSP) with capacity of 1000 MW is under
construction. PSP and HPP are located in the close vicinity of each other. It is anticipated that the blasting operation
undertaken during excavation of PSP components may adversely affect safety of the hydro-mechanical installation
of the HPP project. Therefore, it is important that the blasting operation be carried out in scientific manner and
continuous vibration monitoring be carried out for the assessment of damage potential of blast induced ground
vibration during excavation in PSP.
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CSIR-CIMFR Dhanbad through its research Centre at Bilaspur (CG) is providing scientific support for optimization
of controlled blasting techniques for excavation of various underground hydropower structures of PSP Project.
Rock excavation is in completion stage and all major excavation works have been completed. Project authorities
have appreciated scientific contribution made by CSIR-CIMFR particularly in critical excavation of complex adits
connecting Butterfly Valve Chamber and Penstock Assembly Chamber with thin rock ledges of less than 2.5 m.
Critical excavation such as concrete plug removal in close vicinity of water charged Head Race Tunnel was
completed safely by the CSIR-CMFR RC Bilaspur team

Site photograph of TRT Outfall Structures of Pump Storage Power Plant Project, Tehri
showing completion of critical rock excavation and associated rock mass support

VI. Blast Design Optimisation and Evaluation of Blast Induced Damage by Monitoring of Blasting Vibration
during Rock Excavation at Vishnugaad-Pipalkoti Hydroelectric Power Project, Pipalkoti

Vishnugaad-Pipalkoti Hydroelectric power Project is a 444MW of THDC India Ltd (VPHEP) on Alaknanda River at
Pipalkoti, Uttarakhand is a World Bank funded project. The major project components are a concrete Gravity Dam,
Desilting Complex, Diversion tunnel and Head Race tunnel near Helong. Tail race tunnel, ventilation tunnel, Main
access tunnel and underground power house complex all located on theright bank of river at Pipalkoti, Dam is
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being constructed on Alaknanda River in the district of Chamoli in Uttarakhand India. The project component
consists of one head race tunnel (HRT) dia of tunnel is 8.8 m dia horse shoe shaped and approx... 11 km long. Surge
shaft, having 22.0 mm dia and total length of 151 m, Butter fly valve Chamber of length 50 m, width 9.8 m, height
26m. Penstock Assembly Chamber is of dimension length 50 m width 9.8m height 26m. There are various
interconnecting tunnels and galleries making the rock excavation complex.

View of entry adits to powerhouse complex of VPHEP, Pipalkoti

Engineering rock excavation works in young Himalayan rock formation cutting across numerous folds, faults and
posing geotechnical challenges required site specific customisation and innovative approaches. CSIR-CIMFR Team
provided technical solution of all such technical problems. Presently, rock excavation works of all major caverns
are in the completion stage.

VII. Scientific Study on Assessment and Mitigation of Blast Induced Ground Vibration and Air Overpressure
and Its Impact on Structures surrounding Granite Quarry of M/s Kizhakethalackal Rocks, Elappara Village,
Idukki District, Kerala

M/s Kizhakethalackal Rocks, vide letter/email dated 07.01.2025, requested CSIR-Central Institute of Mining & Fuel
Research (CSIR-CIMFR), Regional Research Centre Bilaspur (CG) for carrying out scientific study on assessment and
mitigation of blast induced ground vibration and air overpressure and its impact on surrounding structures such
as quarry slopes and nearby housing structures at Kizhakethalackal stone quarry project. Team of Scientists and
Technical officer of Central-Central Institute of Mining and Fuel Research (CSIR-CIMFR) carried out comprehensive
study at quarry site of M/s Kizhakethalackal Rock (Survey No. 184.1A) to assess the damage potential of ground
vibrations and air overpressure induced by proposed blasting operations. Altogether nine experimental blast
operations were conducted during field investigations.
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Blast vibration monitoring at mine site M/s Kizhakethalackal Rock

During these nine rounds of blasting operations, extensive blast induced ground vibration and air overpressure
monitoring was done using six sets of advanced triaxial seismographs at 54 different locations all around the blast
site, both within and outside the mine lease area. It is observed from this scientific study that the observed blast-
induced ground vibrations and air overpressure beyond a distance of 50 m from the blasting site remained below
3 mm/s and 115 dB(L) respectively against the safe permissible level of 10 mm/s and 134 dB(L) respectively.
Therefore, it can be concluded that the observed blast-induced ground vibration and air over pressure are safe and
well within the permissible limits. The blasting vibration observed are of very low intensity and values are well
within the safe permissible limit and therefore the possibility of blast induce slope failure/ landslide hazard is
minimal and quarry operation may be permitted following all the laws and recommendations as stipulated by the
regulatory bodies and finding of the other studies carried out in this quarry site.

VIII. Study on the Effect of Ground Vibration Due to Underground Secondary Stope Blasting on Underground
and Surface Structures, and Optimization of Blast Design for Secondary Stope Blasting at the Malanjkhand
Copper Project, HCL

The Malajkhand Copper Project (MCP), operated by Hindustan Copper Limited (HCL), approached CSIR-Central
Institute of Mining and Fuel Research (CSIR-CIMFR), Regional Research Centre, Bilaspur to carry out a scientific
study Effect of Ground Vibration Due to Underground Secondary Stope Blasting on Undergroundand Surface
Structures, and Optimization of Blast Design for Secondary Stope Blasting at the Malajkhand Copper Project,
HCL.The stability of underground and surface structures is of paramount importance, as these structures are critical
for both the safety and statutory compliance. However, the vibrations induced by large-diameter blast hole (LDBH)
stoping pose a significant hazard, potentially causing damage to the primary underground structures such as
decline, shaft, drives etc. and also causes safety risk to surface structures. Ensuring the safety of these structures
requires evaluating threshold vibration limits and optimizing charge parameters to keep vibrations within these
limits.
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View of MCP open pit mine from north side viewpoint

In this study, the DGMS damage criteria for underground and surface structures were employed to determine the
threshold vibration limits. Based on the average Rock Mass Rating (RMR) of the mine, threshold PPV limits were
established as 120 mm/s for the North Mine and 100 mm/s for the South Mine of MCP. Fourteen experimental
blasts were conducted in the North Mine, and vibrations were recorded at various underground and surface
structures using tri-axial geophones. Using different models, optimized charge parameters were determined for
safe blasting. For a critical underground structure located 40 m from the blast site, the optimized MCPD and TC
were 169 kg and 1280 kg for the North Mine, and 127 kg and 956 kg for the South Mine. These optimized values
align with current secondary stope blasting practices, indicating minimal risk to both underground and surface
structures from blast-induced vibrations.

IX. Scientific Investigation of impact of rock blasting on slope stability of Guda Clay Mine, Rajasthan.

M/s Harish Clay, Bikaner, Rajasthan requested CSIR-CIMFR Regional Research Centre Bilaspur (CG) to conduct a
scientific study on pit slope stability of Guda Clay Mine, Rajasthan keeping in view the clay formation and impact
of blasting activities. The total area under the lease extends up to 284.20 ha. Total Production from both the Pit-1
and Pit No. 2 (Central Quarry) of the mine is 250000 TPA. CSIR-CIMFR Team has done a detailed field investigation
in and around the current Pit No.1 & 2 (Central Quarry) to examine the current stability scenario of its benches
which involved the collection of geological and geotechnical data related to the rock masses. The parameters for
Rock Mass Rating (RMR) are collected and determined to characterize the rock mass of the pit area. Geological
Strength Index (GSI) was also quantified. The Factor of Safety (FOS) is calculated by the Shear Strength Reduction
(SSR) technique by reducing or increasing the shear strength of the material for making the slope to a state of
limiting equilibrium. To investigate the effect of current geo-mining conditions on the stability of successive pit
benches and overall mine slopes, FEM numerical stability analyses were performed. Multiple trials were conducted
and simultaneous measurement of vibration were also carried out to evolve a model for safety of the mine.
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View of working benches in Guda Clay Mine

X.  Scientific Study on Slope Stability of Fly Ash Dump in Mine Void of Minni OCM-Dry Patch (Kotma OCM) of
SECL

M/s MBMPL requested CSIR-Central Institute of Mining and Fuel Research, Regional Research Centre Bilaspur to
carry out a scientific study to evaluate the flyash dump stability in the Dry Patch within Kotma Open Cast Mines of
SECL as per advice by Directorate General of Mines Safety (DGMS). CSIR-CIMFR team have carried out a detailed
investigation to evaluate the potential risk associated with the backfilling of fly ash in the mine out void of the Mini
OCM Dry patch Kotma Open Cast Mine of SECL using conventional and numerical approaches. Initially, a field
investigation was carried out followed by the characterization of material both rock as well as flyash by performing
the laboratory and field works. Field-based geotechnical data were used to carry out the analyses. The CIMFR
team have used geotechnical parameters for analysis from the geotechnical test reports provided by the
sponsoring agency. Numerical stability studies were also carried out along different cross-sections considering the
variation in the bottom topography of the mine and the profile of the mine-out void patches along the selected
chainage. Rock mass characterization recommends fair to good rock mass conditions of the underlying sandstone.
During material characterization, various laboratory tests on flyash such as AFT, XRD, TGA and Lol were performed.

Contours of differential stress in along a Section in major axis
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The numerical analysis results for the six (06) different cross-sections considering the variation in the bottom
topography of the mine and the profile of the mine out void patches suggest discrete patches of mine voids having
minor differential stress. The underlying sandstone layer and /or adjoining SM layer may have a minor influence
on the shear strain and volumetric patterns. However, the overall mine stability after back-filled fly ash suggests
quite a stable condition for all the six profile sections which is reflected in the observed FoS. For such cases, the
FoS varied between 1.5 (for the Section A-A) to 7.09 (for the Section B-B). The total and vertical deformation in
most of the cases was observed to be zero after the backfilling of fly ash in the mine-out void area of the Minni
OCM-Dry Patch of SECL.

Xl.  Optimization of controlled blast design parameters and monitoring of blast induced ground vibration
during construction of Head Race Tunnel at Tapovan Vishnugad HEP, Uttarakhand.

The Tapovan Vishnugad Hydro Power Project is a 520 MW run-of-river hydroelectric project being developed on
the Dhauliganga River in Uttarakhand, India. The project is owned by NTPC (National Thermal Power Corporation).
It is located in the Chamoli district and is designed to utilize a 518.50-meter drop in the river. Presently excavation
of HRT is going on from three faces.The prevailing rock mass is QBS and it has been categorised as predominantly
in poor rock mass class. The project became sensitive after appearance of crack in houses and other civil
infrastructures of joshimath area.The proposed alighment of head race tunnel was passing below the joshimath
town.

M/s HCC Mumbai requested CSIR-CIMFR RC Bilaspur for technical assistance Optimization of controlled blast
design parameters and monitoring of blast induced ground vibration during construction of Head Race Tunnel at
Tapovan Vishnugad HEP, Uttarakhand. CSIR-CIMFR team have optimized the blast design pattern for safe
excavation in all three faces. A continuous supervision of blasting operations and monitoring of the blast induced
ground vibration and air overpressure is carried out by CSIR-CIMFR team. So far more than 1.5 km from all the
three faces have been completed safely.

Xil. Investigation on Attenuation Characteristics and Damage Potential of Ground Vibration induced by
Construction Equipment at Ekamra Kshetra Development Project, Bhubaneshwar, Orissa

The Ekmara Prakalpa Project is an ambitious initiative by the Government of Odisha to modernize the Ekamra
Kshetra, the temple city of Bhubaneswar. During the construction, civil equipment such as breakers, excavators,
rollers, and trucks (Hywa/Truck/Tipper)) are proposed for use. However, the operation of these heavy earth-
moving machinery (HEMM) could generate ground vibrations that may pose risks to nearby sensitive and heritage
structures. In response to this concern, the executing agency, OBCC, Bhubaneswar, requested the CSIR-Central
Institute of Mining and Fuel Research (CSIR-CIMFR), Bilaspur (C.G.), to conduct a scientific study to evaluate and
assess the damage potential of ground vibrations induced by the proposed civil construction equipment.

09.2101:02 | s s : @00 15.90,550S

Vibration monitoring at Ananta Vasudeva Temple during field investigation at project site
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CSIR-CIMFR team carried out extensive field investigations at the Lingaraj Temple Project site in Bhubaneswar.
Vibration monitoring was conducted using five sets of tri-axial seismographs. During the site visit, it was identified
that the major. Field experiments were performed to monitor ground vibrations induced by construction
equipment in use included a single-drum roller, backhoe excavator, JCB with an attached hydraulic breaker, and
Hyawa trucksduring various activities. A specific recommendation of safe minimum operating distance for various
construction equipment is recommended to be used at project site. Further, it is recommended that during
construction monitoring of the temple structures shall be carried out for any deformation due to various
unforeseen conditions.

ROORKEE RESEARCH CENTRE

Geotechnical Engineering & Underground Space Utilization Group

The primary focus areas of R&D and consultancy at the Centre include the application of engineering geology, rock
mechanics, and mining technology in tunnelling, mining, and underground space development across the country,
particularly within the geologically complex Himalayan region. Owing to its achievements in these domains, the
Centre was designated as a Centre of Excellence in Underground Space Technology in 2002. Since 2016, it has been
functioning as the Geotechnical Engineering and Underground Space Utilisation Group.

The CSIR-CIMFR Roorkee Research Centre currently comprises three scientists, one technical officer, and one
support staff member. Despite its compact team size, the Centre has consistently met expectations associated with
projects of national importance.

The Centre has been actively engaged in research and development to address tunnelling challenges in geologically
difficult terrains. Notably, it has developed indigenous technologies for:

I Predicting ground behaviour and determining appropriate tunnel support systems prior to construction,
and

Il.  Cost-effective and safe rock excavation methods, aiming to minimize over-break and reduce damage to
the surrounding rock mass during tunnelling.

These technologies, developed by CSIR-CIMFR, are now being effectively utilized in tunnelling projects across
highway, railway, and hydropower sectors particularly in the Himalayan region and other geotechnically sensitive
parts of India. Continuous refinement of these technologies has been made possible through experience gained
from various high-risk and complex tunnelling assignments.

In addition, the Roorkee Centre is actively contributing to slope stabilization works in infrastructure projects of
national significance, thereby strengthening its role as a vital contributor to India’s geotechnical and tunnelling
landscape.

Major Project:

1. 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

CSIR-CIMFR is providing technical expertise to RVNL in the design and construction of Tunnel Nos. T-8 to T-16
(including an escape tunnel) as part of the Bhanupali—Bilaspur—Beri (BBB) New Railway Line Project, situated in the
geologically challenging Himalayan region. This project involves extensive underground construction in some of
the most complex subsurface conditions.

The scope of CSIR-CIMFR’s consultancy and sponsored project works includes:

Geotechnical field investigations

Y

Tunnel support design (Fig.1)

A\

Evaluation of adequacy of tunnel supports and submit the revised design

Y

Stress analysis of the portal slopes and entire tunnel alignment for the long-term safety and stability
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> Selection of appropriate excavation methods (Fig.2)
» Design of drill and blast operations

> Supervision of instrumentation and monitoring of tunnels during construction and analysis of the
monitoring data to assess the stability of various stretches of the tunnels.

Through its domain expertise, CSIR-CIMFR is contributing to the safe, stable, and efficient execution of one of the
nation’s key strategic railway, highway and hydro infrastructure projects.

Fig.2: Ongoing benching work after completion of heading in tunnel T16

2. Closed continuous monitoring by Scientific agency of all the excavation works, specifically high wall
excavation at SP-lll Project of Kirandul Complex, NMDC Ltd, Kirandul, South Bastar Dantewada

CSIR-CIMFR, Roorkee Centre, is providing geotechnical and geological support to NMDC at Kirandul through
continuous geological mapping, rock mass characterisation, and qualitative risk assessments at key excavation
sites.
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The work includes examining existing geotechnical reports, conducting daily inspections, and preparing excavation
plans based on strata conditions.

CIMFR advises on slope stability, earthwork methodology, and monsoon preparedness, while also overseeing
geotechnical sampling and testing as per IS codes. Qualified geologists and engineers are deployed on-site for one
year to ensure safe execution of excavation works (Fig.3-5). Regular monitoring and technical reporting are carried
out, with provisions for scope modification as needed to ensure the safety and stability of slopes.

e,

Fig. 3: View of the Tertiary Area where surface drainage is required at the top

Fig. 4: Rock nailing work at slope site
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Fig. 5: Installed Geo Jute and plantation in a Slope area

RANCHI RESEARCH CENTRE

Ranchi Research Centre is one of the leading Scientific and Research Centre at CSIR-CIMFR, that undertakes various
research projects on borehole coal core analysis, party sample analysis, their sample preparation, quality analysis,
quality monitoring, as per the IS standard and Fuel Supply Agreement (FSA) 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.

During the financial year 2024-2025, CSIR-Central Institute of Mining and Fuel Research, Research Centre, 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).

During this financial year total 3661.25 meters (886) boxes coal core has been received and around 3029 nos.
samples 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 987 samples for SOV and 760 samples for GCV
analysis. Special test significant quantity for the same boreholes, Ultimate Analysis (75 samples), Distribution of
sulfur (76 Samples), Ash Fusion Temperatures (76 samples), Ash Analysis (76 samples), Hardgrove Grindability
Index (76 samples), Petrographic Test (75 Samples), LTGK coke type (47 samples), swelling index (47 samples),
carbon % Test (136 Samples), Phosphorus (76 Samples), Total Sulphur (64 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
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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,
DGM (O & M -Chemistry) NTPC Limited. Sholapur STPS, AGM (Chemistry) NTPC Limited, Unchahar, Raibareli UP ,
AGM (Chemistry) NTPC Khalgaon, STPP, PO:-Kahalgaon STPP Deepti nagar, Bhagalpur, Barh STPP, NTPC Bhawan,
Patna, Bihar 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 by using WD-XRF, Swelling Index SI, LTGK Type (Low Temperature Grey King
Assay), Distribution of Sulphur etc.

Sample Collection and Preparation
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LIST OF PROJECTS

GRANTS-IN-AID (GAP) PROJECTS

Sl. No. Title Sponsors Name and Address Project Leader
1 Preparation of Fugitive Emission
Inventory for Coal Mining and Ministry of Environment,
. o . . Dr. D. Mohant
Handling Activities and Oil & Natural | Forest and Climate Change Y
Gas Systems in India
e s | Amsanan s
. o AL . q Y| Foundation (ANRF), Science Dr. D. Mohanty,
cavity growth and, it's possible . . .
. . and Engineering Research Dr. Pallabi Das
impact on groundwater for varying
. =¥ Board (SERB)
geologic conditions
3 Development and investigations of
new chemical compositions to Anusandhan National Dr. Firoj Ali
control the dust emission during Research Foundation Dr. Vivek Kumar Himanshu
blasting operation
4 Investigations Towards Mitigation of
™ i A dhan National X
the Problem of Acid Mine Drainage nusandhan fa |qna Dr. Pallabi Das
. ) Research Foundation
in India
5 -mini I Dr. Siddharth Singh
Study on‘pos‘t mmmg'at?ce erated Central Mine Planning and r. Siddhart Slr\g g
reclamation in coal mining area . . & Dr. Sudarshan Singh
j 0 s . Design Institute Limited
using soil microbial community Rathore
6 An online system for classification
and analysis of dispatched iron ore | TEXMin Foundation
) . Dr.S.K. Chaul
lumps and fines using computer IIT (ISM), Dhanbad j e
vision and machine learning.
7 Determination of Coal Consumption | Ministry of Coal Government | Dr. Arti Sahu
for India Coal Gasification Projects of India, New Delhi

150




IS ez 5 I

SPONSORED PROJECTS ( SSP)

Sl. No. Title of the Project Sponsor Project Leader

1 Scientific study for gas potentiality, | Stratatech Mineral Resources Dr. Vinod Atmaram
reservoir characteristics, Private Limited Mendhe
petrographic and chemical analysis | Village Jhalari, Tahsil Sarai
of borehole coal cores from Dhirauli | Dhirauli,

Coal Block, Singrauli Coalfield, Singrauli, Madhya Pradesh-
Madhya Pradesh. 486886

2 Scientific study on Paste Fill at RDM, | Hindustan Zinc Limited Prashant,

Dariba, HZL RD Mines, Dariba Rajsamand, Dr. S. K. Behera,
Rajasthan- 313211 Dr. Sujit Kr. Mandal

3 Slope Stability Monitoring and Hindalco Industries Limited Dr. Sanjay Kumar Roy,
analysis of RMP- 4 dump of Muri Works, Post- Chota Muri, Anand Singh
Hindalco industries Ltd. Muri District: Ranchi
Works. Pin- 835101

4 Scientific Study and advice for RCCPL Private Limited R. K. Singh,
determination of controlled blasting | Mukutban Cement Plant, Dr. Narayan Kr. Bhagat,
patterns to work within 100-300 m Post- Mukutban, Taluka- Zari- Dr. C. Sawmliana
of residential structures and railway | Jamni, District- Yavatmal,
line as well as use of Site-Mixed Pin- 445319, Maharashtra
Emulsion explosives in the blasting
operations at Mukutban Limestone
and Dol omite Mine of M/s. RCCPL
Pvt. Ltd., Dist- Yavatmal,

Maharashtra.

5 Scientific study for assessing the Steel Authority of India Ltd Kanhaiya Mishra,
suitability of 100% bottom ash for GM/IC (P &&CC), Dr. S. K. Behera,
hydraulic stowing in underground Centralised Collieries Contract Dr. Sujit Kr. Mandal
working of Chasnalla Colliery. Cell,

B- 1 Bungalow, CCWO Colony,
Saraidhela, Dhanbad- 828127,
Jharkhand

6 Scientific Study on Slope Monitoring | Gare Pelma- Il Collieries Ltd. Anand Singh,
of Dumps and Pit Slope of Gare Near- Milupara Banjari Mandir, Prince Kumar,
Palma- Il Mine. Khambhariya, Tamnar, District- Dr. Sanjay Kumar Roy

Raigarh,
Chhattisgarh- 496107

7 Hydrological study of Gangaramchak Mining Private Dr. Gautam Chandra
Gangaramchak && Gangaramchak- | Limited Mondal,

Bhadulia coal mine, Birbhum 15C, Chakraberia Road (N), Dr. Abhay Kumar Singh
District, West Bengal. Ground Floor, District- Kolkata,
West Bengal, Pin- 700020

8 Scientific study for Ventilation Wolkem Industries Limited Debashish Mishra,
design for Kheratarla underground E- 101, Mewar Industrial Area, Dr. Santosh Kr. Ray,
Mine of Wolkem Industries Limited. | Madri, Dr. J. K. Pandey

District- Udaipur
Pin- 313003
Rajasthan
9 Safety and feasibility study for Jaiprakash Power Ventures Sandip Oraon,

backfilling fly ash in the mine voids
of the Amelia (North) Coal Mine,
Singrauli, MP.

Limited

Complex of Jaypee Nigrie Super
Thermal

Power Plant, Nigrie, Tashsil-

Anand Sharma,
Dr. Sujit Kr. Mondal
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Sarai,
District- Singrauli, Madhya
Pradesh, Pin- 486669

10 Subsidence investigation over M/s.Tata Steel Limited Dr. Amar Prakash,
depillaring panels at Tata Steel Sr. Manager (Purchase and Dr. Sujit Kr. Mondal
Collieries of Jharia Coalfied for Store),
safety of surface structures during Jamadoba, Tata Steel Ltd.,
the year 2022. PO- Jamadoba, District-

Dhanbad, Pin- 828112

11 Scientific study to analyze blast- Khrikshon Lyngkhoi Dr. Narayan Kr. Bhagat,
induced ground vibrations at K L Complex Demseiniong, Rakesh Kr. Singh,
Boulder Stone Quarry at Laitkynsew | Laitumkhrah, Demsein Long, Dr.C. Sawmliana
Village, Raid Mawliesh, East Khasi Shillong,

Hills, Meghalaya (Total Lease Area- | East Shillong Meghalaya -
1.279 Ha) 793003

12 Environmental Study on impact of NTPC Ltd. Dr. Apurba
mine void filling with ash and mixing | Mr. Veera Suresh Rabba, Sinhamahapatra,
of fly ash to an extent of 25% with DGM (C&M), 1071, Dr. Abhay Kumar Singh
external dump at NTPC Talaipalli Talaipalli Coal Mining Project,

Coal Mine Project, Raigarh, Lailunga Road, Gharghoda,
Chhattisgarh Raigarh Chhattisgarh - 496111

13 Feasibility study for mine void filling | NTPC Ltd. Prashant,
with 25% ash in dumps of TLCMP, Mr. Veera Suresh Rabba, Dr. Sujit Kr. Mondal
NTPC DGM (C&M), 1071,

Talaipalli Coal Mining Project,
Lailunga Road, Gharghoda,
Raigarh Chhattisgarh - 496111

14 Instrumentation Scheme and Indian Metals & Ferro Alloys Prashant,
monitoring of backfilling of stope Limited Dr. S. K. Behera,
blocks of Mahagiri Mines IMFA, Sukinda, Jajpur Odisha - Dr. Sujit Kr. Mondal
(Chromite), M/s IMFA Ltd. 755047

15 Study of different coal Tata Steel Limited Dr. Jitendra Pandey,
characteristics of X Seam of Bhelatand A Colliery, P.O.- Dr. Santosh Kr. Ray
Bhelatand-A Colliery, Tata Steel Ltd. | Bhelatand
to assess the incubation period Dhanbad - 828103

16 Rock Mass Rating (RMR Study) at CG Natural Resources Pvt. Ltd. Dr. Avinash Paul,
purunga Coal Block, Mand Raigarh Behind C R Heights, Opp Basant | Dr. Arun Kumar Singh
Coalfield, Chhattisgarh Filling Station, Kharsia Road,

Ambikapur Chhattisgarh -
497001

17 Rock Mass Rating (RMR Study) at MP Natural Resource Private Dr. Avinash Paul,
Gondbahera Ujheni Madhya Limited Dr. Arun Kumar Singh
Pradesh Survey No. 1992-2-2, Daga,

Bargawan
Singrauli Madhya Pradesh -
486886

18 Rock Mass Rating (RMR Study) at Mahanadi Mines and Minerals Dr. Avinash Paul,
Bijahan Coal Block, Odisha, Private Limited Dr. Arun Kumar Singh
MMMPL, Odisha HIG-20, BDA Colony, Jayadev

Vihar,
Bhubneshwar, Kordha, Odisha -
751013

19 Assessment of the success of Tree Eastern Coalfields Limited Dr. Siddharth Singh,

Plantation in ECL created over (A Subsidiary of Coal India Ltd) Dr. Bhanu Pande,

1003.87 Ha in the last 10 years

General Manager (Environment

Dr.

Shailendra Kr. Singh

152




| affesficrzoezs G TN -/ ANNUALREPORT 202625

it poed,

s
ptle
% ’

& Forest),

Borachak House, Post -
Sitarampur

Paschim Bardhaman, West
Bengal - 713359

degree of gassiness of the coal

The Manager Bhelatand A.

20 Scientific study and designing of Tata Steel Limited Dr. Vivek Kumar
blasting pattern for optimum West Bokaro, Ghatotand Himanshu,
fragmentation along with Ramgarh, Dr. Firoj Ali,
contrulling blast vibration as per Jharkhand - 825314 Dr. C. Sawmliana
regulation 194 of CMR-2017 and
optimizing the efficacy of explosive
energy at Quarry AB coal mine of
West Bokaro Division of Tata Steel
Limited

21 Safety and Performance studies of Visvesvaraya National Institute Arvind Kumar,
Non-explosive High voltage initiator | of Technology (VNIT) Dr. C. Sawmliana
for Non-Electric detonator (Shock South Ambazari Road,

Tube Initiation system) jointly Nagpur Maharashtra - 440010
develop by M/s Visvesvaraya

National Institute of Technology

(VNIT) and M/s AMA Commercial

India Pvt. Ltd. Nagpur Maharashtra.

22 Safety and Performance studies of Solar Industries India Limited Arvind Kumar,
shock tube initiator 'Super Shot' Solar House 14, Kachimet, NH- Dr. C. Sawmliana
developed by M/s Solar Industries 06
India Limited Nagpur Maharashtra - 440023

23 Scientific study and advice for Thriveni Sainik Mining Private Arvind Kumar,
sleeping of explosive charged holes | Limited Dr. C. Sawmliana
in blasting face at Pakri Barwadih NTPC Pakri Barwadih Mines
Coal Mining Project, NTPC, (6001-Mines),

Hazaribagh C/o NTPC Limited, Langatu, P.O.
- Barkagaon,
Hazaribag, Jharkhand - 825311

24 Design of controlled blasting North Eastern Electric Power Dr.C. Sawmliana,
patterns for the construction of Corporation Ltd. (NEEPCO) Prof. A. K. Mishra
plunge pool in the immediate 1st Floor, NEEPCO Bhawan,
downstream side of Bichom dam, R.G. Baruah Road, Sundarpur,

Kameng Hydroelectric project of Guwahati, Kamrup Assam -
M/s NEEPCO Limited, Arunachal 781005
Pradesh

25 Study and evalution of trial blast Steel Authority of India Ltd Dr. R. K Paswan,
with SME explosives to obtain SAIL-RSP-Bolani Ores Mines Dr. C. Sawmliana
permission from DGMS under General Manager (CC), Bolani
Regulation 155(1) & 162 (5) of Ores Mines,

MMR, 1961 at Bolani Ores Mines of | Rourkela Steel Plant, Keonjhar,
M/s Steel Authority of India Limited | Odisha - 758037

(SAIL) and subsequent optimization

of blast design parame ters to

improve safety and productivity.

26 EC Compliance study in Cluster VI M/s Bharat Coking Coal Ltd. Dr. Bhanu Pandey,

group of mines of BCCL Bastacolla Area PO-Jharia, R. K. Singh,
Dist-Dhanbad, Jharkhand - Dr. Siddharth Singh
828111
27 Scientific Investigation on the Tata Steel Limited Jaywardhan Kumar,
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seam X of Bhelatand A. Colliery,
Jharia, TATA Steel Ltd and advice on
associated hazards

Colliery, Jharia,

Tata Steel Limited, Jharia
Collieries Jamadoba,
Dhanbad, Jharkhand - 828112

Dr. Vinod Atmaram
Mendhe

28 Assessment of geochemical Geological Survey of India Dr. Vinod Atmaram
properties of coal and shale for The Deputy Director General Mendhe
CBM/Shale gas potentiality Natural Energy
evaluation in the Jharia Baisn of Resources (NRnR), Mission - IIB,

Jharkhand and Pranhita Godavari GSI, DK-06,
Basin Sector Il, Salt Lake City,
Kolkata, West Bengal - 700091

29 Slope Stability Study and M/s Hindustan Copper Limited Anand Singh,
Monitoring of Pit at Malanjkhand Manager/DGM Mines, Dr. Sanjay Kumar Roy
Copper Project, Hindustan Copper Malanjkhand Copper Project,

Limited with reference to Safety Malanjkhand Balaghat Madhya
and Stability. Pradesh - 481116

30 Review of Geological Model and Odisha Coal and Power Limited | Anand Sharma,
verification of the Annual Zone A, Ground Floor, Fortune Sandip Oraon
Production Plan of Manoharpur Towers,

Coal Mine Project for financial year | Chandrasekharpur,
2024-25, 2025-26 & 2026-27 Bhubaneswar Odisha - 751025

31 Scientific study of ground vibrations | Oil India Limited Dr.C. Sawmliana,
geneated by blasting of seismic CGM Geophysics (HOD), Arvind Kumar,
explosives/vibroseis during seismic | Geophysical Department, OIL, Prof. A. K. Mishra
survey and determination of P.O. Duliajan
influence zones for nearby Dist. Dibrugarh, Assam - 786602
structures at different seismic
exploration sites of Qil India Limited
(OIL)

32 Scientific study and advice for the M/s P&R Infraprojects Limited Suraj Kumar,
use of plasma rock fracturing 9MW Small Hydro plant Rajpipla | Dr. Murari Prasad Roy
technique in the Powerhouse and Road, Indravana, Vadodara,

Penstock area of 9IMW Gujrat - 393151
Garudeshwar Weir Project and

continuous monitoring of blast

vibration in Proximity to the

Retaining Wall to ensure greater

safety

33 Investigation on methane emission | Ambuja Cement Limited Jaywardhan Kumar,
for classification of degree of Head Office Admin Procurement | Dr. Vinod Atmaram
gassiness of coal seam Il of Gare Gare Palma IV/8 Coal Mine Mendhe
Palma IV/8 coal mine of Ambuja Village Karwahi
Cement Limited at Raigarh and Post Saraitola Raigarh
advice on associated gas hazards Chhattisgarh - 496107

34 Scientific study for ventilation Ambuja Cements Limited Debashish Mishra,
investigation and planning of Unit Maratha Cement Works, Dr. Niroj Kr. Mohalik,
Ambuja Cements Limited (ACL) P.O. - Upparwahi, Tah-Korpana, | Dr. Santosh Kr. Ray
Dahegaon Gowari Coal Block Godchanpur, Chandrapur

Maharashtra - 442908

35 Scientific Study on the Detonation Hiralal Industries Private Limited | Dr. Firoj Ali,
Properties of Site Mixed Emulsion 4th Floor, Karni Heights, Club Arvind Kumar,
(SME) Explosive of M/s Hiralal Road Dr. C. Sawmliana
Industries Private Limited. Ranchi Jhakhand - 834001

36 Scientific studies of SME, LDC The Singareni Collieries Arvind Kumar,

explosives and accessories used for

Company Limited

Dr. Firoj Ali,
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blasting in OB removal of opencast
coal mines of SCCL.

General Manager (R&D),
Kothagudem Collieries
Khammam Telangana - 507101

Dr.C. Sawmliana

37 Scientific study on controlled Shiva Cement Limited Dr. Narayan Kr. Bhagat,
blasting patterns, blast-induced Village - Telighana, PO - R. K. Singh,
ground vibration, flyrock, air Birangatoli, Dr. C. Sawmliana
overpressure at Khatkurbahal North | Tehsil - Kutra, Sundargarh,
Block Limestone & Dolomite Mines | Odisha - 770018
38 Scientific Study to Determine the Hindustan Copper Ltd. Prashant,
Geo-Technical Parameter of Paste Lalit Mohan Joshi, Chief Dr. Sujit Kr. Mondal
Fill Being Used at Malanjkhand Manager,
Copper Project, Balaghat Contract Cell, M & C Dept.
Malanjkhand Project,
HCL, Balaghat Madhya Pradesh -
481116
39 Volumetric measurement of HSIIDC, Development Dr. Amar Prakash,
opencast excavation of Khanak Corporation Ltd. Dr. Sujit Kr. Mondal
stone mine at Khanak using Laser Panchayat Bhawan Khanak,
Technology for the year 2024 Haryana - 127040
40 Assessment of danger of inundation | Steel Authority of India Ltd. Anand Sharma,
to Jitpur colliery from different Sail Collieries Division, Jitpur Dr. Abhay Kumar Bharti
underground sources colliery
Dhanbad Jharkhand - 828309
41 Scientific Study of Explosives and Tata Steel Limited Dr. Firoj Ali,
Blasting Accessories to Enhance General Manager (OMQ), M/s Arvind Kumar,
Production and Productivity With Tata Steel Limited, Prof. A. K. Mishra
Greater Safety at OMQ, Tata Steel West Singhbhum, Noamundi,
Jharkhand - 833217
42 Study and advice for blast desgn M/s Hindustan Zinc Limited Dr. Murari Prasad Roy,
parameters optimization at Kayad (Kayad UG Mine) Manager Prof.A. K. Mishra
under-ground mines of Hindustan (Finance),
Zinc Limited for the safety and Kayad UG Mine Hindustan Zinc
stability of surface Limited
structures/dwellings of Kayad Kayad Ajmer Rajasthan - 305023
village and subsequent continuous
monitoring of vibration for their lo
ng-term stability
43 Scientific investigation on in-situ gas | Mining Tech Consultancy Jaywardhan Kumar,
content, degree of gassiness and Services Limited Dr. Vinod Atmaram
assessment of methane drainage Mining Tech CNSTNY SRVL First | Mendhe
potential at Lamatola coal block, Floor,
Madhya Pradesh Admin Building Gram
Bandhaura, Post-Karsua,
Lal Singrauli Madhya Pradesh -
486886
a4 Quarterly measurement of coal, Odisha Coal and Power Limited Dr. Amar Prakash
overburden quantity and Zone A, Ground Floor, Fortune
determination of stripping ratio at Towers, Chandrasekharpur,
Manoharpur Coal Mining project of | Bhubaneswar Odisha - 751025
Odisha Coal and Power Limited for
three financial years
45 Scientific Study for OGL/Part Initial NTPC Limited Aniket Verma,

Surveys at Dulanga Coal Mining
Project of NTPC using Terrestrial 3-

1070, Dulanga Coal Mining
Project,

Kartik Varwade,
Dr. Sanjay Kumar Roy
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D Laser Scanner and Associated
Softwares.

Dulanga, Sundergarh Odisha -
770001

46 Scientific study for Part Final NTPC Limited Aniket Verma,
Surveys at Dulanga Coal Mining 1070, Dulanga Coal Mining Anand Singh,

Project of NTPC using Terrestrial 3- Project, Dr. Sanjay Kumar Roy
D laser scanner and associated Dulanga, Sundergarh Odisha -
softwares. 770001

47 Scientific Study for Annual NTPC Limited Aniket Verma,
Reconciliation Survey of Natonal Thermal Power Kartik Varwade,
Overburden Excavation Volume of Corporation Limited Dr. Sanjay Kumar Roy
Dulanga Coal Mining Project of Dulanga Coal Mining Project,

NTPC using Terrestrial 3-D Laser Dulanga,
Scanner and Associated Softwares. | Sundergarh Odisha - 770001

48 Scientific study design of support Adani Power Limited Niraj Kumar,
system for "Drivage of 2 Nos. 14/12, Khasra No 101/159, Plot Dr. Prabhat Kumar
Incline, sinking of return Air-Shaft No 11-G, Mandal
and associated development works | Mhada HIG Colony, Amravati
at Gondkhari U/G Coal Mine Road, Waddhamana

Nagpur Maharashtra - 440023

49 Scientific investigation on in-situ gas | CG Natural Resources Pvt. Ltd. Jaywardhan Kumar,
content, degree of gassiness and Behind C R Heights, Opp Basant | Dr. Vinod Atmaram
assessment of methane drainage Filling Station, Mendhe
potential at Purunga coal block, Kharsia Road, Ambikapur
Chhattisgarh Surguja

Chhattisgarh - 497001

50 Scientific study of blast-induced Ultatech Cement Limited Dr. Aditya Rana,
ground vibrations at Aditya Aditya Cement Works, Dr. C. Sawmliana
Limestone Mine of M/s Ultratech Adityapuram,

Cement Limited (Unit: Aditya Shambhupura Chittorgarh
Cement Works), Shambhupura, Rajasthan - 312662
Chittorgarh, Rajasthan.

51 Scientific Study for flattening of M/s CIDCO Maharashtra Dr. Murari Prasad Roy,
southern portion of Ulwe hill by Limited, 2nd Floor CBD, Belapur, | Dr. C. Sawmliana
extracting rock using controlled Navi Mumbai
blasting for the area development Maharashtra - 400614
in Pushpak Node to the south of
Navi Mumbai International Airport
(NMIA) and flattening of balance
portion of Ulwe h ill in the NMIA
core area.

52 Scientific study for controlled M/s. Auro Infra Private Limited Amar Prakash Kausik, Dr.
blasting at Takli Jena, Chandrapur H.No. 525, Ganesh Nagar, SH Vivek Kumar Himanshu
coal mine project of M/s Auro Infra | 261,

Private Limited, Chandrapur, Reliance Digital Express Mini,
Maharashtra Nirman Nagar, Chandrapur
Maharashtra - 442404
53 Scientific study for utilization of Fly | M/s Jindal Power Limited Prashant
Ash, Washery Reject Stag in Mines Kavita Gupta Vill-Dongamouha,
Void along with the Overburden Raigarh, Chattisgarh-496108
Material at Gare Pelma IV/1 and
Gare Pelma IV/2 &3 Coal Mine.
54 Slope stability monitoring study of Indian Metal and Ferro Alloys Rakesh Kr. Singh,

pit and dump by analysis of ground
movement data of Sukinda Mines
(Chromite), IMFA Ltd.

Limited
Sukinda Mines Chromite,

Anand Singh,
Dr. Sanjay Kumar Roy
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Kaliapani, Jajpur Odisha -
755028

retrieved from borehole drilled at

Harduwaken, Tehsil - Amanganj,

55 Scientific study for performance M/s Maco Corporation (India) Dr. Mousumi Mallick, Dr.
evaluation of 51mm diameter Multi | Pvt. Ltd. Bhagirath Ahirwal,
strand steel type winding rope 2/5, Sarat Bose Road,
suitable for winding and man-riding | Sukhsagar, 7th Floor, 7A,
haulages for underground mines as | Kolkata West Bengal - 700020
per different relevant Indian
standards.

56 Slope Stability Monitoring and Hindalco Industries Limited Dr. Sanjay Kumar Roy,
analysis of RMP-4 dump of Hindalco | Hindalco Industries Limited, Anand Singh,
Industries Ltd. Muri Works Muri Works, Dr. Sanjay Kumar Roy

Post-Chota Muri Ranchi
Jharkhand - 835101

57 Assessment of Slope Stability of Pit, | Hindustan Zinc Limited Manish Kumar,
Waste Dump and Ground Yashad Bhavan, Udaipur Dr. Sanjay Kumar Roy,
Movement of Rampur Agucha Mine | Rajasthan - 313004
of M/s Hindustan Zinc Limited

58 Scientific Study To determine the Gujarat Mineral Development Prashant,
suitable backfilling method for Corporation Limited Dr. S. K. Behera
Ambaji Underground mine and Khanij Bhavan, 132 Ft Ring Road,
scope of using waste rock, Near University
aggregate and marble waste as Ground, Vastrapur Ahmedabad
mine backfill material. Gujarat - 380052

59 Evaluation of desorbed gas Prabha Energy Private Limited Jaywardhan Kumar,
composition, geochemical, 4th Floor, Rishabh Complex, Dr. Vinod Atmaram
petrographic and other properties Ashok Nagar, Ranchi, Jharkhand- | Mendhe
of coal/rock core samples for CBM 834002
exploration and resource
assessment at Jharia CBM Block-1

60 Scientific investigation on gas JK Cement Limited Dr.D. Mohanty,
desorption, and in-situ gas content | Harduwaken, Tehsil-Amanganij, Dr. Vinod Atmaram
for degree of gassiness of coal 0, Panna, Madhya Pradesh, Mendhe,
seams at Mahan Coal Mine, Madhya Pradesh- 488441
Madhya Pradesh.

61 Scientific study and designing of KBP Mining Private Limited Dr. Vivek Kumar
controlled blasting pattern for deep | Qtr No. D-3, Kedla Officers Himanshu,
hole blasting as per regulations 194 | colony, Dr. A. K. Viswakarma,
and 196 (3) of CMR-2017 at Kotre- P.O; Kedla Nagar Ramgarh Dr.C. Sawmliana
Basantpur and Pachmo Coal mine. Jharkhand - 825325

62 Scientific study for the evaluation of | Solar Industries India Limited Arvind Kumar,
incendivity properties, deflagration | Solar House 14, Kachimet, Dr.C. Sawmliana
properties, velocity of Detonation N.H- 6, NagpurMaharashtra
and Continuation of Detonation 440023
properties of newly developed
permitted explosive P5 type
(Supremecoal-5) for use in
Australian underground c oal Mines.

63 Study of different coal J K Cement Limited Dr. Niroj Kr. Mohalik,
characteristics of VIl and VIIl Seam Mahan Coal Block Singrauli Dr. Santosh Kr. Ray
of Mahan Coal Block, Singrauli Madhya Pradesh - 486886
Madhya Pradesh to assess the
incubation period

64 Geochemical analysis of coal cores J K Cement Limited Jaywardhan Kumar,
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Mahan Coal Mine, Singarauli, 0, Panna Dr. Vinod Atmaram
Madhya Pradesh Madhya Pradesh - 488441 Mendhe
65 Monitoring of Air Quality in Non- Eastern Coalfields Limited Dr. Bhanu Pande,
Monsoon Period at Identified (A Subsidiary of Coal India Ltd.) Dr. Ranjeet Kr. Singh,
Locations of Kenda Area (ECL), both | Office of the Dr. Siddharth Singh
ambient and the process area, to General Manager, Kenda Area,
arrive ar the impact of proposed Environment
changes in the Cluster No.11 Department, Post-Haripur
Paschim
Bardhaman West Bengal -
713378
66 Scientific study for first quarterly N.T.P.C Limited Dr. Amar Prakash,
survey of overburden excavation Barwadih/Kerendari/Chatti Dr. Sanjay Kumar Roy
volume of Pakri Barwadih Coal Bariatu,
Mining Project of NTPC using Pakri Barwadih, Sikri Site Office,
Terrestrial 3-D laser scanner and P.O. Barkagaon, Hazaribagh
associated softwares Jhakhand - 825311
67 Scientific study for second quarerly | N.T.P.C Limited Dr. Amar Prakash,
survey of overburden excavation Barwadih/Kerendari/Chatti Dr. Sanjay Kumar Roy
volume of Pakri Barwadih Coal Bariatu,
Mining Project of NTPC using Pakri Barwadih, Sikri Site Office,
Terrestrial 3-D laser scanner and P.O. Barkagaon, Hazaribagh
associated softwares Jhakhand - 825311
68 Scientific study for third quarterly N.T.P.C Limited Dr. Amar Prakash,
survey of overburden excavation Barwadih/Kerendari/Chatti Dr. Sanjay Kumar Roy
volume of Pakri Barwadih Coal Bariatu,
Mining Project of NTPC using Pakri Barwadih, Sikri Site Office,
Terrestrial 3-D laser scanner and P.O. Barkagaon, Hazaribagh
associated softwares Jhakhand - 825311
69 Scientific study on survey of five de- | N.T.P.C Limited Dr. Amar Prakash,
coal (part final) patch of Pakri Barwadih/Kerendari/Chatti Dr. Sanjay Kumar Roy
Barwadih Coal Mining Project of Bariatu, Pakri Barwadih, Sikri
NTPC usin Terrestrial 3-D laser Site Office, P.O. Barkagaon,
scanner and associated softwares Hazaribagh, Jhakhand - 825311
70 Scientific study for quarterly survey | N.T.P.C Limited Dr. Amar Prakash,
of overburden excavation volume, Pakri Barwadih, Sikri Site Office, | Dr. Sanjay Kumar Roy
OGL survey and decoal survey of P.O. Barkagaon,
Pakri Barwadih Coal Mining Project | Hazaribagh Jharkhand - 825311
of NTPC using Terrestrial 3-D laser
scanner and associated softwares
71 Study on the impact of blast- Hindustan Zinc Limited Dr. Murari Prasad Roy,
induced ground vibrations due to (Sindesar Khurd Mine) Head Dr.R. K Paswan,
blasting operation at Sindesar Office - Yasad Prof.A. K. Mishra
Khurd Underground Mine of M/s Bhawan, Udaipur Rajasthan -
Hindustan Zinc Limited on the 313001
residential houses/structures of
Sindesar Khurd village resulting
from continuous monitoring.
72 Safety and Feasibility Study of Tata Steel Limited Prashant
Dumping Fly Ash in the Excavated Head (Planning), FA and MD.
Voids of Three Mines of Mn. Group | Tata Steel, AT/P.O.
of Mines, Tata Steel Bichhakundi, Via - Joda Keonjhar
Odisha - 758034
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73 Rock Mass Rating (RMR Study) at Mining Tech Consultancy Dr. Avinash Paul,
Lamatola Coal Block, Sohagpur Services Limited Dr. Arun Kumar Singh
coalfield, Madhya Pradesh. First Floor, Admin Building

Gram, Bandhaura, Post Karsua
Lal Singrauli, Madhya Pradesh -
486886

74 Scientific Study for detrmnation of NTPC Limited Pappu Rabidas,
density of drill core coal samples 1040 Pakri Barwadih CMP, Sikri Dr. Saurav Rukhaiyar, Dr.
from Pakri-Barwadih Coal Mining Site Office, John Buragohain
Project of NTPC Limited, P.O. Barkaga, Hazaribagh
Hazaribagh, Jhakhand Jharkhand - 825311

75 Investigation of the detonation IDEAL Industrial Explosives Arvind Kumar,
behavior and incendivity properties | Limited Dr. Firoj Ali,
of P1 emulsion permitted (IDEAL 2nd Floor, Ideal Towers, Opp. Dr. C. Sawmliana
COAL |) Explosive for use in Bhel Enclave,
underground coal Mines. Akbar Road, Tadbund,

Secunderabad,
Hyderabad, Telangana - 500009

76 Scientific study on Fly Ash - Bottom | Dhansar Engineering Company Prashant
Ash dumping at Jamkhani OC Coal Private Limited
Mines of M/s Vedanta Ltd. IB Valley | Surya Auto Campus, Surya Auto
CF, Sundergarh, Odhisa Campus,

Dhansar Dhanbad Jhakhand -
828106

77 Scientific study on impact of fly ash | Dhansar Engineering Company Dr. Gautam Chandra
dumping on water resources at Private Limited Mondal,

Jamkhani open cast coal mine of Surya Auto Campus, Surya Auto | Dr. Abhay Kumar Singh
M/s Vedanta Limited, 1b Valley, Campus,
Sundergarh, Odisha. Dhansar Dhanbad Jharkhand -

828106

78 Scientific study of solid blasting Eastern Coalfields Limited (ECL) | Dr.C. Sawmliana,
using delay detonators in Kalidaspur | Office of CMD Sanctoria PO - Prof. A. K. Mishra
Project, Satgram-Sripur Area, Dishergarh,

Eastern Coalfields Limited (ECL), Paschim Bardhaman West
Paschim Bardhman, West Bengal Bengal - 713333

79 Scientific study of ground vibration, | M/s Ghanashyam Misra and Dr.C. Sawmliana,
flyrock and noise for safe blasting Sons Pvt. Ltd. Prof. A. K. Mishra
operations at Gorumahisani Iron Gorumabhisani Iron Ore Block,

Ore Block of M/s Ghanshyam Misra | P.O. Gorumahisani,
and Sons Pvt. Ltd., Rairangpur, Via-Tatanagar (S.E. Rly),
Mayurbhaj, Odisha Mayurbhanj

Odisha - 757042

80 Comprehensive Scientific Studies of | Narbheram Power and Steel Dr.C. Sawmliana,
blast induced ground vibration, Private Limited Prof.A. K. Mishra
flyrock, noise and optimization of Barbil Mining Division,
blast design parameters at Roida Il Sidhamath RF, Roida-II Iron
Iron Ore Mines of M/s Narbheram Ore Mine, Tonto Keonjhar
Power and Steel Pvt. Ltd. Tonto, Odisha - 758035
Keonjhar, Odisha

81 Scientific study on controlled Larsen and Toubro Limited Dr. Narayan Kr. Bhagat,

blasting operations for cavern
excavation over the TBM at HRT-
TBM of Pakal Dul HE Project of M/s
Land T Ltd.

L and T Construction, Heavy Civil
Infrastructure,

Pakal DUL HE Project, HRT-TBM
Package

Dr.C. Sawmliana
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VPO-Dool, Kishtwar Jammu and
Kashmir - 182204

82 Scientific study for RMR Calculation | JSW Steel Limited Niraj Kumar,
and Preparation of Strata Control 5th Floor, Unit No.-5A/5B, Dr. Arun Kumar Singh
and Monitoring Plan (SCAMP) as par | Maple Plaza,
CMR-2017 at Parbatpur Central Ashok Nagar Road, Opposite
Coal Mine, Bokaro. Road No.-02, Ashok Nagar,
Ranchi Jhakhand - 834002
83 Scientific Study on Desorption and Shri Bajrang Power and Ispat Jaywardhan Kumar,
In-situ Gas Content of Coal Seams Limited Dr. Vinod Atmaram
and Roof-Floor for Gassiness Pathora East Coal Mine, House Mendhe
Potential of 3 nos. of Boreholes at No. 04,
Pathora East Coal Block, Madhya Apple Residency Shahdol
Pradesh of M/s Shri Bajrang Power Madhya Pradesh - 484001
and Ispat Limited
84 Scientific investigation on methane | Ambuja Cement Limited Jaywardhan Kumar,
emission for classification of degree | Head Office Admin Dr. Vinod Atmaram
of gassiness of coal seam | Tope of Procurement, Mendhe
Gare Palma 1V/8 coal mine of Gare Palma IV/8 Coal Mine,
Ambuja Cement Limited at Raigarh | Village: Karwahi,
and advice on associated gas Post - Saraitola Raigarh
hazards Chhattisgarh - 496107
85 Scientific study of fly ash dumping Jindal Power Limited Dr. Sudarshan Singh
along with washery reject and OB in | Kavita Gupta, Village- Rathore,
coal mine void on environment (Air, | Dongamouha Raigarh Dr. Bhanu Pandey,
Flora, Fauna, Aquatic Lives, Soil) of | Chhattisgarh - 496108 Dr. Siddharth Singh
Gare Palma - IV/1 Mines JPL,
Tamnar, Raigarh, Chhattisgarh
86 Environmental Study for Fly Ash Jindal Power Limited Dr. Apurba
dumping along with washery rejects | Kavita Gupta, Village - Sinhamahapatra,
and OB in Gare IV/I Mine void, Dongamouha Raigarh Dr. Abhay Kumar Singh
Jindal Power Ltd., Tammar, Raigarh | Chhattisgarh - 496108
87 Instrumentation scheme and Indian Metals and Ferro Alloys Prashant
monitoring of backfilling of stope Limited
blocks of Mahagiri Mines Sukinda Mines Chromite,
(Chromite), M/s IMFA Ltd. Kaliapani
Jajpur Odisha - 755028
88 Occupational health and safety Adani Enterprises Limited Dr. Santosh Kr. Ray,
study at AEL Suliyari coal mine site Village - Jhalari, Block-Suliyari, Dr. B. Pandey,
Tehsil-Sarai, Singrauli Madhya Dr. J. K. Pandey
Pradesh - 486886
89 RMR study for one borehole in JK Cement Limited Dr. Avinash Paul,
Mahan Coal Block, Singrauli. Harduwaken, Tehcil-Amanganj, Dr. Arun Kumar Singh
0, Panna,
Madhya Pradesh - 488441
90 Slope Stability Monitoring Study of | S N Mining Private Limited Dr. Sanjay Kumar Roy,
Pits and Overburden Dumps of Jhamarkotra Mines, RSMM, Kartik Varwade
Jhamarkotra Rock Phosphate Mines | Post-Jhamarkotra,
(RSMML), Udaipur. Udaipur, Rajasthan - 313015
91 Scientific Study on Stability of Pit Harish Clays Dr. Harsh Kr. Verma,
Slopes at Guda Clay Mine (ML No. Golcha Garden, Agra Road, Dr. Ashok Kumar Singh,
07/1993) of M/s Associated Transport Nagar, Dr. S. P. Singh
Soapstone Dist. Co. Pvt. Ltd. Jaipur Rajasthan - 302003
92 Investigation Attenuation BPC Infraprojects Private Dr. Harsh Kr. Verma,

Characteristics and Damage

Limited

Pushpendra Patel
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Potential of Ground Vibration Floor No 3rd Floor, Flat No. 3B, Dr.S. P. Singh
induced by Construction Equipment | Ram Ratan Niwas,
at Ekamra Kshetra Development Plot No - 629, Nayapalli,
Project, Bhubaneshwar, Orissa Bhubaneswar
Odisha - 751012

93 Characterization of Flyash and MB Power (Madhya Pradesh) Dr. Harsh Kr. Verma,
Evaluation of Flyash Dump Stability | Limited Dr. Ashok Kumar Singh,
for Two Abandoned Coal Mine Void | Laharpura Murra Toia, Tahsil Dr. S. P. Singh
of Minni OCM under Jamuna and Jaithari Anuppur
Kotma Area of SECL. Madhya Pradesh - 484330

94 Study on assessment of Blasting on | J.K Cement Limited Anand Ganpatrao
Railway track Hanamaneri, J.K Cement Works Muddapur Sangode,
Limestone Auction Block: J.K (Unit: J.K Cement Ltd.) Dr. Autar Krishen Raina
Cement Works, Muddapur, Works: Vill- Muddapur, Tal.
Karnataka Mudhol,

Bagalkot, Karnataka- 587122

95 Scientific Investigation in to Blast M/s Ultratech Cement Limited. Anand Ganpatrao
Induced Ground Vibration, Aditya Nagar, Malkhed Road, Sangode,
Airoverpressure and flyrock due to Dist- Gulbarga, Karnataka Dr. Autar Krishen Raina
Blasting using SME in Rajashree Pin- 585292

Cement Limestone mine of M/s
Ultratech Cement Limited.

96 Study on Pit Slope monitoring at The Andhra Pradesh Mineral Dr. Saurav Rukhaiyar,
Barytes and Dolomite, shale mine at | Development Corporation Dr.J. C. Jhanwar
Mangampet of AMPDC Ltd. Limited

Mangampet Barytes Project,
Mangampet, Annamayya,
Andhra Pradesh- 516106

97 Scientific Study on Pit slope Stability | R.K. Marble Pvt. Ltd. Dr. Saurav Rukhaiyar, Dr.
at The Morwad Marble Mine. Morwad marble mine, J. C. Jhanwar

Near Village Morwad,
Rajsamand, Rajasthan

Pin- 313324

98 Advice && guidance on ground Indian Metals && Ferro Alloys Dr. John Loui P.,
monitoring for stope blocks at Limited (IMFA) Dr. J. C. Jhanwar
Mahagiri Mines (Chromite) M/s. Sukinda, Jajpur, Odisha,
Indian Metal && Ferro Alloys Ltd. Pin- 755047
for one year (2024)

99 Scientific studies of blasting Central Coal Fields Limited Anand Ganpatrao
operations within 50/60m of Karo Project Officer, Sangode,
and other village and Karo OCP Bokaro && Kargali Dr. More Ramulu

recommending safe blast design at | Area,
Karo OCP, Bokaro && Kargali Area, CCL, PO- Bermo, Dist- Bokaro,

CCL. Jharkand, Pin- 829104

100 Scientific study on controlled blast Veet Rag Exploration and Dr. Neelratan Singh,
and Pit Slope design at Kachurwahi- | Minerals Private Limited Dr. Saurav Rukhaiyar
Wadegaon Manganese Mines of SMS Limited, 20, IT Park, Parsodi

Veet Rag Exploration and Minerals Nagpur, Maharashtra - 440022
Pvt. Ltd., Maharashtra
101 Optimum stope design i KNE-21 Hindustan Zinc Limited K. Nageswararao,
Lens (between-50m RL and-340m Sri Rajni Lohar, Commercial, Dr. John Loui P.
RL) and sill pillar mining (between RDM,

300 m RL and 325 m RL) at Kayad Rajpur-Dariba Mine, HZL,
Mine, HZL for a period of 2024-25 Railmagra,
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Udaipur, Rajmasand, Rajasthan -
313211

102 Numerical modelling studies for Hindustan Zinc Limited Dr. John Loui P.,
underground mining at Mochia and | Zawar Mines-313901 ZM, P.O. Dr.J.C. Jhanwar
Balaria Mines, HZL for a period of Zawar Mines
two years 2024-2026. Udaipur Rajasthan - 313901
103 Numerical modelling studies for Hindustan Zinc Limited Dr. John Loui P.,
undrground excavation at Rajpura Rajpura-Dariba Mine, HZL Dr.J. C. Jhanwar
Dariba Mines, HZL for a period of Rajmasand
two years 2024-2026 Rajasthan - 313211
104 Evaluation of blasting variables of MOIL Limited Dr. Autar Krishen Raina,
openpit over the underground MOIL Bhavan, 1A, Katol Road Dr. Manoj N. Bagde
workings at Chikla Mine of Nagpur
Manganese Ore India Limited Maharashtra - 440013
105 Scientific assessment on Blast Orient Cement Limited Anand Ganpatrao
Induced Ground Vibration, Air Tq. Chittapuritaga Po Malkhed Sangode,
Overpressure and flyrock during Road Dr. Autar Krishen Raina
blasting activity at Itagi Limestone Chittapur Gulbarga Karnataka -
Mine of M/s Orient Cement Limited, | 585211
Chittapur, Karnataka
106 Design of blast hole Stoping at MOIL Limited K. Nageswararao,
Kandri Mine of MOIL Limited MOIL Bhavan, 1A, Katol Road Dr. John Loui P.
Nagpur
Maharashtra - 440013
107 Feasibility study of Underhand Hindustan Zinc Limited Dr. John Loui P.,
Stoping in Zawar Mines, Hindustan Zawar Mines, Yashad Bhawan, K. Nageswararao
Zinc Limited Udaipur Rajasthan - 393901
108 Numerical modelling studies for Hindustan Zinc Limited Dr. John Loui P.,
underground exacavations at Sindesar Khurd Mine SKM P.O. K. Nageswararao
Sindesar Khurd Mines, HZL for a Dariba
period of three years (2024-2027) Rajmasand Rajasthan - 313211
109 Stability analysis of Transition A .P. Trivedi Sons Dr. Chandrani P. Verma,
Crown and design of stoping Ramrama Manganese Mine, Dr. Manoj N. Bagde
parameters at Ramrama Ward No. 15,
Manganese Mine Main Road, Balaghat Madhya
Pradesh - 481001
110 Scientific Study for Design of Hindustan Copper Limited Dr. Chandrani P. Verma,
Shotcrete Barricades for Paste Fill Malanjkhand Copper Project, Dr. John Loui P.
Stopes at Malanjkhand Copper Tamra Bhavan, P.O.
Mine, HCL Malanjkhand,
Balaghat Madhya Pradesh -
481116
111 Evaluation of the pre-construction Rail Vikas Nigam Limited Dr. Ramadhar Dwivedi
design and optimization of support | Room No. 1 and 2, Land
during construction of Tunnels T17- | Acquisition Officer(Railways)
T20 for the Bhanupali-Bilaspur-Beri | Bilaspur Himachal Pradesh -
Rail project of RVNL 174001
112 Reservoir Rim Stability Study for Indian Institute of Technology Dr. Ashok Kumar Singh,
Naitwar Mori Hydro-electric Power | Roorkee Dr. Ramadhar Dwivedi
Project SRIC, Main Building, IIT Roorkee,
Haridwar Uttarakhand - 247667
113 Study on the treatment of seepage | East Coast Railway Odisha Dr. Ashok Kumar Singh,

and block failure problems in

Region

Dr. Ramadhar Dwivedi
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Tunnel No.-23 on Karaput-Rayagada
BG Line of East - Coast Railway

Office of the Senior Divisional
Engineer (North),

DRM Office Complex,
Dondaparthi,

Visakhapatnam Rail Sadan,
Chandrasekharpur
Bhubaneswar Odisha - 751017

114 Close Continuous monitoring by NMDC Limited Dr. Ashok Kumar Singh,
Scientific agency of all the Kirandul Complex, PO-Kirandul Dr. Ramadhar Dwivedi
excavation works specifically high Dantewada Chhattisgarh -
wall excavation at SP-IIl Project of 494556
Kirandul Complex, NMDC Limited,

Kirandul, South Bastar Dantewada

115 Scientific study on the slope Himalayan Construction Dr. Neelratan Singh,
stability and stabilization design of Ganeshpur Sunderpur Dr. Ramadhar Dwivedi
hill cut slope on highway of Saharanpur
Ganeshpur-Dehradun Section NH- Uttarpradesh - 247662
307 (Old NH72A) under Bharatmala
Pariyojana

116 Sampling and analysis of Imported | Tuticorin Thermal Power Dr. Krishna Murari
and Indigenous coal unloaded at Station, St.-IV, Check Post, VOC Prasad Singh
VOC port, Tuticorin for SEPC Power | Road, Thoothukudi - 628004,

Private Limited and studies on Tamilnadu, India
blending strategies for various coals
as sampled.

117 Assessment of the coal quality Tuticorin Thermal Power Dr. Krishna Murari
unloaded from vessels at VOC Port, | Station, St.-IV, Check Post, VOC | Prasad Singh
including variance analysis with 'as- Road, Tuticorin - 628004,
fired' coal samples, to ensure
optimal utilization in power Tamil Nadu, India
generation for SEPC Power Private
Limited, Tuticorin.

118 Gasification potential evaluation Numaligarh Refinery project, Rupesh Kr. Singh

and performance testing of
identified coal from Margherita coal
field in an indigenously developed
fluidized bed gasification
technology and its utilization
strategy.

Golaghat, Assam, India, PIN-
785699
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CONSULTANCY PROJECTS (CNP)

SI. No. | Title Sponsors Name and Address Project Leader

1 Scientific Study and Advice on Slope M/s. Jindal Steel && Power Dr. Sanjay Kumar Roy,
Stability of Pit and Dumps of Gare Limited Kartik Varwade
IV/6 Coal Block of M/s JSPL Shri. Ramana Rao T,

Gare Palma IV/6 Coal Mine,
Gare Palma, Tamnar,

District: Raigarh, Chhattishgarh,
Pin- 496107

2 Scientific study and advice for Dalmia Cement (Bharat) Limited | Dr. Aditya Rana,
controlled blast design parameters at | Lanjiberna, Rajgangpur, Dr. C. Sawmliana
Dalmia Cement (Bharat) Limited Sundargarh,

Lanjiberna. Odisha- 770017

3 Scientific study on the slope Ferro Alloys Corporation Limited | Dr. Sanjay Kumar Roy,
instability of north-eastern corner of | Head Projects, Kartik Varwade
the pit at Ostapal Chromite Mine and | D.P. Nagar, Randia, Bhadrak,
advice to make those benches safe District- Bhadrak, Odisha
for further mining excavations. Pin- 756135

4 Advice/feasibility study for the Sanjay Kumar Dr. Arka Jyoti Das,
introduction of Highwall Mining Jindal Power Limited., Dr. Prabhat Kumar
technology in VII, VIIl and IX seams at | Village- Dongamouha, Mandal,

Gare Palma IV/1 Coal Mine of M/s. Dist- Raigarh (C.G),
Jindal Power Limited. Chhattisgarh- 496108

5 Advice on three-dimensional JSW Cement Limited Dr. Amar Prakash,
subsidence prediction due to Jindal Mansion, Dr. Sujit Kr. Mondal
underground mining for Marwatola 5A Dr. G. Deshmukh Marg,

VI Coal Block at Umaria district, District- Mumbai,
Madhya Pradesh. Maharashtra- 400026

6 Advice on three - dimensional Mr. Sudheer janga, Ambuja Dr. Amar Prakash,
subsidence prediction pertaining to Cements Limited Dr. Sujit Kr. Mondal
Dahegaon Gowari Coal Mine, Nagpur, | Post-Upperwahi, Tehsil -

Maharashtra Korpana,
Chandrapur-442908,
Maharashtra

7 Scientific study and advise for Ultratech Cement Limited P. Hembram,
designing of controlled blast design (Unit: Vikram Cement Works) Dr.C. Sawmliana
patterns for carrying out safe blasting | Khor, Tehsil : Jawad Neemuch,
operations at Borkhedi-Nayagaon Madhya Pradesh - 458470
Limestone Mines of M/s UltraTech
Cement Limited, Khor, Neemuch,

Madhya Pradesh.

8 Scientific study and advise for BGR Mining and Infra Ltd. P. Hembram,
designing of controlled blast design Kerendari A Coal Block, MDO Dr.C. Sawmliana
patterns at Kerendari Coal Mine Project,

Project of M/s NTPC Limited [MDO: Pandu Village, Hazaribagh,
BGR Mining & Infra Limited], Jhakhand - 825311
Hazaribagh, Jharkhand
9 Ventilaton planning and design for MP Natural Resources Private Dr. Niroj Kr. Mohalik,

Gondbahera Ujheni Coal Block,
Singrauli Coalfield, District Singrauli,
Madhaya Pradesh

Limited
Survey No 1992-2-2, Daga
Bargawan,

Debashish Mishra,
Dr. Santosh Kr. Ray
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Singrauli Madhya Pradesh -
486886

10 Scientific Study and Advice on Slope Tata Steel Limited Dr. Sanjay Kumar Roy,
Stability of Pit and Dumps of six iron Tisco Works, General Office, Anand Singh
ore mine of M/s Tata Steel Bistupur,

Jamshedpur, East Singhbhum
Jharkhand - 831001

11 Advice on mitigation measures to be | Gare Palma Il Collieres Private Dr. Bhanu Pande,
adopted for the villagers of the GPII Limited Dr. J. K. Pandey
coal block area in Tamnar, District Khasara No. 150, Village -

Raigarh, Chhattisgarh Dholnara,
Tahsil - Tamnar Raigarh
Chhattisgarh - 496107

12 Scientific study for assessment of Green Force Associates Private Arvind Kumar,
blasting impacts on the nearby Limited Dr. C. Sawmliana
surrounding and advice for designing | Plot No. 1363-3892, Baibhab
for design of controlled blasting Realcon,
pattern at Raika Iron and Manganese | Fulnakhara, Cuttack, Odisha,

Ore Mines of M/s S.D. Sharma over India - 754001
Area 26.243 HA, Village-Raika,
Keonjhar Dist ., Odisha

13 Scientific Advice and designing of Tata Steel Limited Dr. Vivek Kumar
controlled blasting pattern as per West Bokaro, Ghatotand, Himanshu,

Reg. 196 (2), (3) & (4) of Coal Mine Ramgarh Dr. Murari Prasad Roy
Regulation-2017 at Quarry SE, West Jhakhand - 825314

Bokaro Division of M/s Tata Steel

Limited for controlling vibration in

the structures not belonging to the

ow ner lying within 500 meters and

beyond 100 meters from the blasting

site.

14 Scientific Study and Advice on Slope JK Laxmi Cement Ltd. Prince Kumar,
Stability of Pit and Dumps Slope of Jaykaypuram, Sirohi Rajasthan - | Anand Singh,
Limestone Mine at Jaykaypuram of 307019 Dr. Sanjay Kumar Roy
M/s JK Lakshmi Cement Ltd.

15 Advice on RMR study (including slake | Ambuja Cement Limited Niraj Kumar,
durability test) for different rock (Unit: Maratha Cement Works) Dr. Arun Kumar Singh
types from a borehole core at At Post - Upparwahi, Tah. -

Dahegaon Gowari coal mine of M/s Korpana,
Adani Group Dist. Chandrapur, Gadchandur
Maharashtra - 442908

16 Scientific Study and Advice on Slope The Hutti Gold Mines Company | Dr. Ritesh Kumar,
Stability of Tailing Dump D-3 of Hutti | Limited Kartik Varwade,
Mines, Raichur, Karnataka. Dr. Sanjay Kumar Roy

Hutti Raichur Karnataka -
584115

17 Advice on blast-induced ground Patel Engineering Limited Dr. Narayan Kr. Bhagat,
vibration due to blasting activities 381 - Kiru H.E. Project (Lot-1) Dr. Autar Krishen Raina,
being carried out at Kiru H.E. Village Kiroo, Tehsil-Nagseni, Dr. C. Sawmliana
Project's quarry areas and to assess Kishtwar Jammu and Kashmir -
the anticipated impact on nearby 182204
establishments (UT-J and K).

18 Advice for rock excavation work using | Patel Engineering Limited Dr. Narayan Kr. Bhagat,

drilling and blasting at Kwar HEP (540
MW), Kishtwar, J and K.

392-KWAR H.E. Project (Lot-1)
Village Padyarna, Tehsil-

R. K. Singh,
Dr. C. Sawmliana
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Nagseni,
Kishtwar Jammu and Kashmir -
182204

design of support system for
development of trunk roadways by
Road Header at Chinakuri Mine No. 1
of ECL.

Private Limited

Room No. 405, 4th Floor, 83/2/1
Topsia Road

(South), Kolkata West Bengal -
700046

19 Advice for Optimization of Controlled | Megha Engineering and Dr. Narayan Kr. Bhagat,
Blasting Design for Rock Excavation at | Infrastructures Limited R. K. Singh,
Ratle Hydro Electric Project (850 1,2,3, H.No. 01,52, Grand Dr.C. Sawmliana
MW), J and K and Analysis of Hayatt,
Vibration Data Records and National High Way, Sonamarg,
Interpretaion. Gangangeer, Ganderbal
Jammu and Kashmir - 191202
20 Advice and preparation of Detailed The Hutti Gold Mines Company | Dr. S.K. Chaulya,
Project Report (DPR) for Limited Dr. Prabhat Kumar
establishment of loT- based P.O. Hutti, Raichur Karnataka - Mandal
Communication System in 584115
underground at Hutti Gold Mine
21 Scientific Study and Advice on Slope Montecarlo Limited Kartik Varwade,
Stability of Barjora (North) Coal Mine | Montecarlo Limited Ground Dr. Sanjay Kumar Roy
of WBPDCL, Dist. Bankura, West Floor,
Bengal. CF-214, Sector-1, Salt Lake City,
Bidhan Nagar North, Kolkata,
North 24 Parganas
West Bengal - 700064
22 Advice on electrical safety parameter | Bharat Heavy Electricals Ltd. Dr. Rakesh Kr. Mishra,
of Pressurized (Ex 'P') Motor Rated at | Block-Il, EW, Il Floor, BHEL Dr. Debasish Basak
2600KW in Frame Size 1DN513X-Y for | Bhopal, Madhya Pradesh -
use in EPL Gb (Zone 1&2) for Gas 462022
Group IIC hazardous areas.
23 Scientific Study and advice on Slope Rajasthan State Mines & Kartik Varwade,
Stability of pit and dump of Sonari Minerals Limited Dr. Sanjay Kumar Roy
Lignite Mine of M/s RSMML SBU and PC - Lignite, Khanij
Bhavan,
Tilak Marg, Jaipur Rajasthan -
302005
24 Scientific Study and Advice on Thriveni Sainik Mining Private Prince Kumar,
Optimum slope design of one pit and | Limited Kartik Varwade,
two dumps (one internal and one C/o NTPC Limited, Langatu, P.O. | Dr. Sanjay Kumar Roy
external) of West Block of Pakri - Barkagaon,
Barwadih Coal Mining Project Hazaribag Jharkhand - 825311
(PBCMP) of NTPC Ltd.
25 Scientific Study and Advice on Slope Rajasthan State Mines & Anand Singh,
Stability of pits and dump of Giral Minerals Limited Dr. Sanjay Kumar Roy
Lignite Mine of M/s RSMML SBU and PC-Lignite, Khanij
Bhavan,
Tilak Marg Jaipur Rajasthan -
302005
26 Scientific Study and Advice on Slope M/s Vedanta Limited (GA) Anand Singh,
Stability of Bicholim Mineral Block, Sesa Ghor, 20 EDC Complex, Rakesh Kr. Singh
M/s Vedanta Limited Patto, Dr. Sanjay Kumar Roy
Panaji Goa - 403001
27 Advice on estimation of pillar size and | Innovative Mining Projects Nilabjendu Ghosh,

Subhashish Tewari,
Dr. Prabhat Kumar
Mandal
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28 Scientific study and advice on slope Tata Steel Ltd. Dr. Sanjay Kumar Roy,
stability of FRS area of QAB for design | West Bokaro, Ghatotand, Manish Kumar
of ultimate pit for exploring the Ramgarh
possibility of coal extraction upto Jhakhand - 825314
seam-lll using shovel dumper
combination.
29 Scientific Study and Advice on Slope NMDC Limited Kartik Varwade,
Stability of Three Pits and Waste Balladila Iron Ore Mine, Kirandul | Dr. Sanjay Kumar Roy
Dumps of above three pits (06 nos. of | Complex,P.O - Kirandul,
Waste Dumps) of B.I.O.M., Kirandul Dantewada Place of Supply:
Complex, NMDC Limited. ChhattisgarhChhattisgarh
494556
30 Scientific Study and Advice on Slope Subhadra Coal Mining Limited Anand Singh,
Stability and Blasting of Subhadra HIG 51, Pal Heights, Nandan Dr. Sanjay Kumar Roy
OCP of M/s SCML (Aditya Birla Kanan Road, Jaydev Vihar,
Group) (Part A: Slope Stability Study) | Bhubaneswar Khordha Odisha -
751013
31 Scientific Study and Advice on Slope Subhadra Coal Mining Limited Dr. Narayan Kr. Bhagat,
Stability and Blasting of Subhadra HIG 51, Pal Heights, Nandan Rakesh Kr. Singh,
OCP of M/s SCML (Aditya Birla Kanan Road, Dr. C. Sawmliana
Group) (Part B: Blasting Study) Jaydev Vihar, Bhubaneswar
Khordha
Odisha - 751013
32 Advice for the optimisation of the Resurgent Mining Solutions Dr. Arka Jyoti Das,
web pillar dimension for Highwall Private Limited Rana Bhattacharjee,
Mining in R-VII Top Seam within the Narayankuri Highwall Mining Dr. Prabhat Kumar
designated area/blocks at Project of ECL, Mandal
Narayankuri OCP of Mahabir (R) Searsole Rajbari Raniganj,
Colliery, Kunustoria Area, ECL Mahabir Colliery,
Asansol Paschim Bardhaman
West Bengal - 713358
33 Scientific studies on strengthening MOIL Limited K. Nageswararao,
existing support system at Kandri MOIL Bhavan, 1A, Katol Road Dr. John Loui P.
Mine, MOIL Nagpur, Maharashtra - 440013
34 Annual Ground Control Management | Hindustan Zinc Limited K. Nageswararao,
Plan audit at Kayad Mine, HZL. 2024 Kayad Mine, P.O. Kayad, Dr. John Loui P.
Dist Ajmer (Raj) Dist. Ajmer -
305023
35 Advice on vibration control and blast | Jawan Rock Movers Private Anand Ganpatrao
design for safe blasting at ML Limited Sangode,
No.172/1989, Kana Pahad, Jhunjhunu | G-1, Ajeet Apartment, Plot No. Dr. Autar Krishen Raina
Rajasthan, Jawan Rock Movers Pvt. 1, Shree Ram Nagar-A, Khirni
Ltd. (JRMPL) M/s Jawan Rock Movers | Phatak Road,
Private Limited Jotwara Rajasthan - 302012
36 Advice and guidance on ground Indian Metals and Ferro Alloys K. Nageswararao,
monitoring for stope blocks at Limited IMFA, Sukinda Jajpur Dr. John Loui P.
Mahagiri Mines (Chromite) M/s Odisha - 755047
Indian Metal and Ferro Alloys Ltd. for
one year (2025)
37 Proof checking and advice for typical | Dilip Buildcon Limited Dr. Ramadhar Dwivedi

cross-section of main tunnel and
cross-passage on Delhi-Vadodara
green field alignment. (NH- 148N)
under Bharat Mala Pariyojna (
Rajasthan)

C-35, Jawahar Colony, Jhalawar,
Rajasthan- 326001
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38 4-laning of Tejajinagar to Balwara Megha Engineering and Dr. Ramadhar Dwivedi,
section of NH-347BG (Indore to Infrastructures Limited Dr. J. K. Mohnot
Boregaon, Pkg-I1l) Design Ch.9.000 to | Fifth Floor, Office Block No. 9
Design Ch. 42.4000 (Length 33.40km) | and 10, Corporate Park, D.B. City
under Bharatmala Pariyojna Phase-1 | Mall, Arera Hills,
in the state of Madhya Pradesh on Bhopal, Madhya Pradesh -

Hybrid Annity Mode-Technical 462004
vetting of tun nel design report
39 Scientific and technical M/S S.J. Coke Industries Pvt. Rajiv Ranjan

inspection/audit of newly
constructed Special Smokeless Fuel
(SSF) plant.

Ltd.; Kaimur, Bhabua, Bihar, Pin

821105

168



Wiifieuaczozazs - IETENEN =) NANNUAUREPORT 2024251

sty

5

TECHNICAL SERVICE PROJECTS (TSP)

Sl. No.

Title

Sponsors Name and Address

Project Leader

Assessment and advice on the
present condition of track and
haulage rope of bi-cable aerial
ropeway passenger installation at
Gangtok, Sikkim.

M/s. Damodar Ropeways && Infra
Ltd.

Chrton Road, Deorali Bazar, Todong,
Gangtok- 737102

S. Waghmare,
Dr. Debasish Basak

2 Assessment and advice on the M/s. Ski Himalayas Ropeway Pvt. S. Waghmare,
present condition of haulage rope | Ltd. Dr. Debasish Basak
at Solang Nallah, Manali, H.P Solang Ropeway Cum Ski Center,

Solang Valley, PO- palchan,
District: Manali
Pin- 175103

3 Assessment and advice on the M/s. Trehan Damodar Ropeways S. Waghmare,
present condition of haulage rope | Pvt. Ltd Dr.Debasish Basak
of Maa Chamunda Devi Passenger | 6, Station Road, District: Dewas,

Ropeway, Dewas, M.P Pin- 455001

4 Assessment and advice on the M/s. Lucky Exports India Pvt.Ltd. S.Waghmare,
present condition of rope of cable | 327, Bidhan Road, Near Auto Stand, | Dr.Debasish Basak
car and ropes on flying eagle District: Siliguri, West Bengal -
installed in Dreamland 734001
Amusement Park, Siliguri, West
Bengal.

5 Assessment and advice on the M/s. Asia Resort Ltd. S.Waghmare,
present condition of four nos. of Timber Trail Resort, Parwanoo, Dr.Debasish Basak
track ropes (single visit) and two Solan Himachal Pradesh - 173220
nos. of haulage ropes (two visits)
of Passenger Cable Car Aerial
Ropeway installation of M/s.

Timber Trail, Asia Resorts Limited,
Parwanoo (HP)

6 Inspection of factory of M/s. MG M/s. MG Technicals Amit Kumar,
Technicals kanpur as requried for | 98, Industrial Estate, Kalpi Road, Awanindra Pratp
the first time manufacturing of District: Kanpur Singh
Flameproof equipment for use in Pin- 208012
hazardous area.

7 Preformance evaluation of Girder | Eagledeep PB Dhanbad Coal Private | Surajit Dey, Dr.
installed at PB Area, Dhanbad. Limited Mousumi Mallick,

An M/s. Eagle Infra India Ltd. Dr.Bhagirath Ahirwal
PB Project, Dhanbad,
Jharkhnad, Pin- 828116

8 Study the performance evaluation | Indian Metals && Ferro Alloys Surajit Dey, Dr.
of vital component of 450KW Limited, IMFA Mousumi Mallick,
winding system wire rope Sukinda, Dist- Jajpur, Odisha, Dr.Bhagirath Ahirwal
installed at Mahagiri Mines. India, Pin- 755047

9 Inspection of factory of M/s S.R. S.R. Electrical Co. Amit Kumar,

Electrical Co. Rjasthan as required
for the first time manufacturing of
Flameproof equipment for use in
hazardous area.

Old Masuda Road, Outside Suraj
Pole Gate, 43/538
Bearwar Rajsthan - 305901

Awanindra Pratp
Singh
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10 Study for the evaluation of CDET Explosives Industries Private Arvind Kumar,
incendivity properties and various | Limited Dr.Firoj Ali, Dr.C.
safety parameters of permitted 3rd Floor, Chaitanyanand Heights, Sawmliana
electronic detonator (CDET 78, Shivaji Nagar Nagpur
ACCUPRA-P) for use in Maharashtra - 440010
underground coal mines of india.

11 Study of the evaluation of Solar Industries India limited Dr.C. Sawmliana,
incendivity properties and various | Kh. No. 37-39, 78-83, Village- Arvind Kumar,
safety parameters of permitted Chakdoh, Tah. Katol, NH-6, Amravati | Prof.A.K.Mishra
electronic detonator (Smart Det) Road, Bazargaon, Nagpur
for use in underground coal mines | Maharashtra - 440023
of india.

12 Study the performance evaluation | Hindustan Copper Limited Manoranjan Kr.
of 29mm dia. rope in kendadih Sr. Manager (Mech), Kendadih Mine | Verma, Dr. Mousumi
Mine at Hindustan Copper Hindustan Copper Limited, Mallick
Limited, Gastsila Moubhandar Ghatsila East

Singhbhum Jhakhand 832303

13 Study and advice on 35mm dia. South Eastern Coalfields Limited Manoranjan Kr.
FLC rope of Man winder used in Sub. Area Manager (E & M), SECL, Verma,

Churcha Mine Churcha Mine (RO), Baikunthpur Dr. Mousumi Mallick
Area, P.0O. Churcha Colliery Korea
Chhatisgarh - 497339

14 Evaluation and advice on the Usha Breco Limited S. Waghmare,
present condition of haulage rope | Girnar Ropeway, Near Sudarshan Dr. Debasish Basak
of Girnar Passenger Ropeway, Talav, Behind Lambe Hanuman
Junagadh, Gujarat Temple, Bhavnath Taleti, Bhavnath

Junagadh, Gujarat - 362004

15 Evaluation and advice on the Usha Breco Limited S. Waghmare,
present condition of haulage rope | Maa Kalidevi Udan Khatola, Manchi, | Dr. Debasish Basak
of Maa Kalika Devi Passenger Pavagadh Panchmahal, Gujarat -

Ropeway, Pavagad, Gujarat 389360

16 Evaluation and advice on the Usha Breco Limited S. Waghmare,
present condition of haulage rope | Maa Ambaji Udan Khatola, Dr. Debasish Basak
of Ambaji Passenger Ropeway, Ambaji, Gabber Hill,

Banaskantha, Gujarat Taluka - Danta Banaskantha,
Gujarat - 385110

17 Assessment of Electrical Thermotech Industries Amit Kumar,
Resistance Trace Heating M/s Thermo-Tech Industries Dr. Awanindra Pratap
(Electrical Heat Tracer 129, Vora Industrial Estate No. 04, Singh
apes/Cables). Contact Watt Series | Navghar, Vasai (East), Maharashtra -

Resistant, 25Watt/45Watt for use | 401210
in hazardous area.

18 Inspection of factory of M/s Sudhir Switchgears Private Limited Amit Kumar,
Sudhir Switchgears Pvt. Ltd., Ground Floor, Godown No. 5to 17, Dr. Awanindra Pratap
Palghar, Maharashtra as required | Shree Durga Industrial Estate, Singh
for the first time manufacturing of | Achhad Industrial Area, Palghar,

Flameproof equipment for use in Maharashtra - 401606
hazardous area.
19 Inspection of factory of M/s Kushako India Amit Kumar,

Kushako, Pune, Maharashtra as
required for the first time
manufacturing of Flameproof
equipment for use in hazardous
area.

Nandep Opp. Sr. No.25/1A Village,
Savali Dhaba, Sinhgad Road, Pune,
Maharashtra - 411041

Dr. Awanindra Pratap
Singh
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Lighting Private Limited, Uttar
Pradesh as required for the first
time manufacturing of Flameproof
equipment for use in hazardous
area.

Second Floor, D-351, Sector 10
Noida, Goutambuddha Nagar,
Uttar Pradesh - 201301

20 Inspection of factory of M/s Linia Linia Engineering Services Dr. Awanindra Pratap
Engineering Services, Panvel, Radhakrishanan Varier, Plot No. 89, | Singh
Raigad, Maharashtra as required 1st Floor, Panvel Ind. Co-Op Estate
for the first time manufacturing of | Ltd., Behind Simran motors, Panvel
Flameproof equipment for use in Raigad, Maharashtra - 410206
hazardous area.

21 System Certification of Diesel Repos IOT India Private Limited Amit Kumar,
Automated Teller Ultimate Office No. 103, Kumar Vastu CHS Dr. Awanindra Pratap
Machine (DATUM), Model: Ltd., S. No. - 209/1/1-A, Bhosale Singh
DATUMZ of M/s Repos 10T India Nagar, Shivaji Nagar, Pune,

Pvt. Ltd., Pune, Maharashtra for Maharashtra - 411020
use in hazardous area.

22 Assessment of Physico-mechanical | MP Natural Resources Pvt. Ltd. Dr. John Buragohain,
properties of rock core samples of | Survey No 1992-2-2, Daga, Dr. Prabhat Kumar
BH # GBM-01, BH # GBH-02 and Bargawan Mandal
BH # GBH-03 of Gondbahera Singrauli Madhya Pradesh - 486886
Ujheni Coal Block, Singrauli
Coalfield, MPNRPL Mine, Madhya
Pradesh

23 Assessment of Physico-mechanical | CG Natural Resources Pvt. Ltd. Shailendra Kr. Singh,
properties of rock core samples of | Behind C R Heights, OPP Basant Dr. John Buragohain,
BH CMPU-01, BH MRPD-01(PBH-5) | Filling Station, Dr. Prabhat Kumar
and BH MRPD-02(PBH-1) of Kharsia Road, Ambikapur, Surguja, Mandal
Purunga Coal Block, Mand Raigarh | Chhattisgarh - 497001
Coalfield, Chhatisgarh

24 Assessment of Physico-mechanical | Stratatech Mineral Resources Shailendra Kr. Singh,
properties of rock core samples of | Private Limited Dr. John Buragohain,
BH MD-8(PBH-1), BH MD-18(PBH- | Plot No. 6, Sec No.3, Near-Sunday Dr. Prabhat Kumar
09) and BH MD-19 (PBH-08) of Market, Main Road, Navjiwan Vihar, | Mandal
Dhirauli Coal Block, Singrauli Vidhya Nagar, Singrauli, Madhya
Coalfield Pradhesh - 486886

25 Inspection of factory of M/s Shreeji Process Control Private Dr. Rakesh Kr.
Shreeji Process Control Pvt. Ltd., Limited Mishra,

Guijarat as required for the first Plot No. D-2E-402, Phase-2, GIDC Dr. Awanindra Pratp
time manufacturing of Flameproof | Industrial Estate, Dahej Gujarat, Singh

equipment for use in hazardous Bharuch, Gujarat - 392130

area.

26 Assessment and advice on the Nicco Parks and Resort Ltd. S. Waghmare,
present condition of haulage rope | Jheel Meel, Sec-1V, Salt Lake City, Dr. Debasish Basak
of cable car and Ropes of Sky Kolkata, West Bengal - 700106
Diver Ride at Nicco Parks and
Resorts Limited at Salt Lake,

Kolkata, West Bengal.

27 Assessment of Slake Durability Gainwell Commosales Private Dr. John Buragohain,
Index for scientific study of rock Limited Dr. Prabhat Kumar
core samples of Kumardih-B Near 1 and 2 Incline (CM Project), Mandal
Colliery, ECL, Paschim Burdwan, P.O. Ukhra, Kumardihi, Paschim
West Bengal Burdwan, West Bengal - 713363

28 Inspection of factory of M/s GSG GSG Lighting Private Limited Dr. Rakesh Kr.

Mishra,
Dr. Awanindra Pratp
Singh
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29 Condition assessment of two Cage | Indian Metals & Ferro Alloys Limited | Dr. Surajit Dey,
Suspension Gear Through NDT IMFA, Sukinda Jajpur, Odisha - Dr. Bhagirath Ahirwal
installed in Mahagiri IMFA, Jajpur | 755047

30 Performance evaluation of Maheshwari Mining Pvt. Ltd. Navin Kumar,
different sizes FLC wire ropes used | Surda Mines, HCL/IC, P.O. Surda Dr. Bhagirath Ahirwal
at Surda Copper Mine. Mines, East Singhbhum Jhakhand -

832303

31 Assessment on Non-Sparking Ex ec | Marathon Electric Motors India Biswajit Modak,
induction motor rated at Limited Dr. Awanindra Pratap
180KW/6.6KV/6P Frame Size: 1, Taratala Road, Kolkata, Singh
NDCE400F3 of M/s. Marathon West Bengal - 700024
Electric Motors (India) Limited,

Kolkata - for use in zone-2
hazardous area.

32 Assessment and advice on the Ganpati Ropeways Pvt. Ltd. S. Waghmare, Dr.
present condition of haulage rope | P.O. Shri Naina Devi Ji, Bilaspur Debasish Basak
of Shri Naina Deviji Monocable Himachal Pradesh - 174310
Ropeway at Shri Naina Deviji, H.P.

33 Scientific study for failure of Hindustan Copper Limited B. Ravi Kumar,
32mm diameter winding rope Dy. General Manager (Mech.), Dr. Mousumi Mallick,
used for man winding at Kolihan Khetri Complex, Khetri Nagar, Dr. Bhagirath Ahirwal
Copper Mine of Hindustan Copper | Jhunjhunu Rajasthan - 333504
Limited

34 Inspection of factory of M/s. Altop | M/s Altop Industries Ltd. Manoj Kr.

Industries Ltd. Vadodara, Gujarat 392, GIDC, Makarpura, Vishwakarma,

as required for the first time Vadodara Gujarat - 390010 Dr. Awanindra Pratap
manufacturing of Flameproof Singh

equipment for use in hazardous

area.

35 Assessment of the electrical safety | M/s AMANCIO Cooling Equipments | Amit Kumar,
parameters of Flameproof Air Conrad Lobo, Lukshmi Villas Palace Dr. Awanindra Pratap
Conditioner, Model No. FLP AC 5 Estate, Gate No. 4, Opp. Kashi Singh
of M/s AMANCIO Cooling Vishwanath Temple, Vadodara
Equipments, Vadodara, Gujarat Gujarat - 390001
for use in hazardous area.

36 Inspection of factory of M/s. M/s. Advanced Technology Solutions | Manoj Kr.

Advanced Technology Solutions, B-30, Phase 3, Industrial Area, Vishwakarma, Dr.
Mohali, Punjab as required for the | Mohali Punjab - 160055 Awanindra Pratap
first manufacturing of Flameproof Singh

equipment for use in hazardous

area.

37 Winding rope performance Uranium corporation of India Ltd Dr. Mousumi Mallick,
evaluation of size 26mm drawn Turamdih Group of Mines, Turamdih | Dr. Bhagirath Ahirwal
from 400kW double drum winder | Sundarnagar, East Singhbhum
installed at Uranium Corporation Jhakhand - 832107
of India Limited, Turamdih Mines.

38 Performance evaluation of 19mm | M/s. MFB Geotech Pvt. Ltd. Dr. Mousumi Mallick,
dia. size (6X7) wire ropes used in P.O. Jadugora, 499, P.S. Jadugora, Dr. Bhagirath Ahirwal
W240 winder at UCIL-Bhatin Navrang Market, Jadugora,

Mines, Jaduguda. East Singhbhum Jharkhand - 832102
39 Assessment and advice on the M/s Usha Breco Limited S. Waghmare,

present condition of haulage rope
of Jatayupara Passenger Ropeway,
Kollam, Kerala.

C/o Jatayupara Tourism, Jatayu
Junction, MC Road,

P.O. Chadayamangalam Kollam
Kerala - 691534

Dr. Debasish Basak
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incendivity properties and various
safety parameters of permitted
electronic detonator (Elecon-C)
for use in underground coal mines
of India.

Sy No. 115, 2nd Floor, IDEAL Towers
Opp. BHEL Enclave, Akbar Road,
Tadbund, Secunderabad Telangana -
500009

40 Assessment and advice on the M/s Usha Breco Limited S. Waghmare,
present condition of haulage rope | Malampuzha Udan Khatola, Dr. Debasish Basak
of Malampuzha Passenger Near Malampuzha Dam,

Ropeway, Palakkad, Kerala. Palghat Kerala - 678651

41 Assessment and advice on the Damodar Ropeways and Infra Ltd S. Waghmare,
present condition of haulage rope | Mata Vaishno-Devi Ropeways, Katra, | Dr. Debasish Basak
and track ropes of passenger Reasi,
ropeway from Bhawan to Bhairon | Jammu and Kashmir - 182320
Ghati, Katra, Jammu & Kashmir.

42 Investigations into incendivity CDET Explosives Industries Private Arvind Kumar,
properties and various safety Limited Dr. Firoj Ali,
parameters of permitted 3rd Floor, Chaitanyanand Heights, Dr.C. Sawmliana
electronic detonator (CDET 78, Shivaji Nagar, Nagpur
ACCUPRA-P) for use in Maharashtra - 440010
underground coal mines of india.

43 Performance evaluation of Steel Authority of India Ltd. Dr. Mousumi Mallick,
winding ropes of Chasnalla BSL-Collieries Division, Centralised Dr. Bhagirath Ahirwal
Colliery. Collieries Contract Cell,

B-1 Bungalow, CCWO Colony,
Saraidhela Dhanbad, Jhakhand -
828127

44 Assessment of the electrical safety | M/s. Dey Enterprises Dr. Rakesh Kr.
parameters of Flameproof HE/19/5/2, Sachindralal Sarani, Mishra,

Automatic Valve Changing Ashwininagar, Baguiati Kolkata West | Dr. Awanindra Pratap
Machine without Evacuation of Bengal - 700159 Singh

LPG Cylinder operating by FLP cum

Hydro pneumatic system Type

FLP/DE/AVCN/01 M/s. Dey

Enterprises, Kolkata for use Gas

Group A and Il B atmosphere.

45 Assessment of the electrical safety | Septech Project Engineering Private | Biswajit Modak, Dr.
parmeters of emission reducing Limited Awanindra Pratap
system of M/s. Septech Project Block No. 3C, 4th Floor, Bajaj Wing Singh
Engineering Private Limited, Mangalwari, Complex Sadar, Nagpur
Sadar, Nagpur - 444001 for use in | Maharashtra - 444001
EPL Gc hazardous area.

46 Inspection of factory of M/s. M/s. Ansys Engineering Private Dr. Rakesh Kr.
Ansys Engineering Pvt. Ltd. Thane | Limited Mishra,
as required for the first time Plot No. A-31/1, Behind Bunty Dr. Awanindra Pratp
manufacturing of Flameproof Foods, Additional Ambernath MIDC, | Singh
equipment for use in Hazardous Thane, Maharashtra - 421506
area.

47 Inspection of factory of M/s Raison Industries Manoj Kr.
Rajson Industries, Vatva, Plot No. 301/2, Dr. Dinesh and Vishwakarma, Dr.
Ahmedabad as required for the Ramesh Foundry, Compound. Opp. Awanindra Pratap
first time manufacturing of SSPM. Ambica Hotel Cross Road, Singh
Flameproof equipment for use in Ph-1l, Ahmedabad Gujarat - 391410
hazardous area.

48 Study of the evaluation of IDEAL Detonators Private Limited Dr. C. Sawmliana,

Arvind Kumar,
Prof. A. K. Mishra
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49 Assessment and advice on the Dharamshala Ropeway Limited S. Waghmare
present condition of haulage rope | 34, Civil Lines, MMR Snow Pines
of mono cable detachable Dharamshala Himachal Pradesh -
continuous passenger ropeway at | 176215
Dharamshala, Himachal Pradesh

50 Assessment and advice on the M/s Usha Breco Limited S. Waghmare,
present condition of haulage rope | Tara Tarini Ropeway, Post - Tara Dr. Debasish Basak
of Maa Taratarini Passenger Tarini Hills, Village - Gobindpur, Via —

Ropeway, Ganjam, Odisha Purushottampur, Ganjam, Odisha -
761018

51 Assessment and advice on the M/s Usha Breco Limited S. Waghmare,
present condition of haulage rope | Maa Chandidevi Udan Khatola, Dr. Debasish Basak
of Maa Chandidevi Passenger Nazibabad Road, Haridwar
Ropeway, Haridwar, Uttarakhand. | Uttarakhand - 249408

52 Assessment and advice on the M/s Usha Breco Limited S. Waghmare,
present condition of track and Guwahati Ropeway Terminal, Forest | Dr. Debasish Basak
haulage ropes of passenger Campus, Near DC Court, M.G. Road,

Ropeway across river Panbazar, Guwahati Assam - 781001
Brahmaputra at Guwahati Assam

53 Assessment of the electrical safety | M/s Analyser Instrument Co. Pvt. Dr. Rakesh Kr.
parameters of Purge Panel, SPM Ltd. Mishra,

Dust Analyser, HVAC System, Gas | E-29 (A), Road No: 2, I.P. Industrial Dr. Awanindra Pratap
Analyser ZRE/ZKJ/ZPA/ZAF and Area, Kota, Rajasthan - 324005 Singh

TDLS 02 Analyser of M/s. Analyser

Instrument Co. Pvt. Ltd., Kota,

Rajasthan for use in hazardous

area.

54 Assessment of the electrical safety | M/s. TGT Fuel Technologies Pvt. Ltd. | Biswajit Modak,
parameters of LNG Calibration Kit | 517, HSIDC, Industrial Area, Phase Dr. Awanindra Pratap
(Prover) M/s. TGT Fuel IV, Kundli, Sonipat, Haryana - Singh
Technologies Pvt. Ltd. Sonipat, 131028
Haryana for use hazardous area.

55 Assessment and advice on the Damodar Ropeways and Infra Ltd. S. Waghmare,
present condition of haulage rope | Parikarma Marg, Pushkar, Ajmer Dr. Debasish Basak
of Pushkar Ropeway site, Pushkar, | Rajasthan - 305022
Rajasthan

56 Study of the evaluation of Regenesis Industries Private Limited | Arvind Kumar,
incendivity properties and various | S.Y. No. 50, Bommalaramaram Main | Dr. Firoj Ali,
safety parameters of permitted Road, Yadadri, Telangana - 508126 Prof. A. K. Mishra
electronic detonator (Indira
Electronic Detonator) for use in
underground coal mines of India.

57 Assessment and advice on the Damodar Ropeways and Infra Ltd S. Waghmare,
present condition of haulage rope | Maa Sharda Devi Mandir Maihar Dr. Debasish Basak
of detachable grip mono-cable Madhya Pradesh - 485771
passenger ropeway at Maihar,

M.P.

58 Performance Evaluation of 56 mm | Euro Smile Facility Management Dr. Mousumi Mallick,
diameter wire rope used in SKM Services Pvt. Ltd. Dr. Bhagirath Ahirwal
shaft tail rope 3 and 4 of S-511/A & S-511/B, 202/A, Second
Hindustan Zinc Limited Floor, School Block, Vikas Marg,

Shakarpur, Delhi - 110092
59 Assessment of Physico-mechanical | Ambuja Cements Limited Shailendra Kr. Singh,

properties of rock core samples of
BH MDG-01, BH MDG-02 and BH

Post-Upparwabhi, Tahsil - Korpana,

Dr. John Buragohain,
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MDG-03 of Dahegaon Gowari Coal | Godchandur, Chandrapur Dr. Prabhat Kumar
Mine, Ambuja Cements Limited, Maharashtra - 442908 Mandal
Maharashtra.

60 Inspection of factory of M/s. YPL YPL Instruments Private Limited Biswajit Modak,
Instruments Pvt. Ltd. Faridabad as | Plote No. 86-B, New DLF Industrial Dr. Awanindra Pratap
required for the first time Area, Faridabad Haryana - 121003 Singh

manufacturing of Flameproof
equipment for use in hazardous

area.
61 Inspection of factory of M/s. I- Kannan Subramanian Prasanna Amit Kumar,
Vision Bangalore as required for M/s. I-Vision Site No. 8, Inside C.S.R. | Dr. Awanindra Pratap
the first time manufacturing of Golden Gate, Near K.R. Puram Singh
Flameproof equipment for use in R.T.O., Medahalli extn, Virgo Nagar
hazardous area. Post Bangalore, Karnataka - 560049
62 Assessment of the electrical safety | Prei Polar Engineering Private Amit Kumar,
parameters of Local Control Panel | Limited Dr. Awanindra Pratap
Size 2000(L) X 1000(W) X 2200(H) | M/s Prei Polar M-17, SIPCOT, Hi- Singh
Transit of M/s Prei Polar Tech SEZ, Sriperumbudur,
Engineering Pvt. Ltd. Tamil Nadu Sunguvarchathiram, Kanchipuram
for use in hazardous area. Tamil Nadu - 602105
63 Assessment of Physico-mechanical | Jindal Power Limited Pappu Rabidas,
properties of borehole rock core Vill - Dongamouha, Raigarh Dr. Saurav Rukhaiyar,
samples of BH JP-06, BH JP-22 and | Chhattisgarh - 496108 Dr. John Buragohain

BH JP-23 from Gare Palma IV/1
Coal Mine, Jindal Power Limited,

Chhattisgarh

64 Assessment and advice on the M/s Kumaon Mandal Vikas Nigam S. Waghmare,
present condition of track and Ltd. Dr. Debasish Basak
haulage rope of Nainital Ropeway | Oak Park House, Mallital, Nainital
at Nainital, Uttarakhand. Uttarakhand - 263001

65 Assessment and advice on the M/s Conveyor and Ropeway Services | S. Waghmare,
present condition of haulage rope | Pvt. Ltd. Dr. Debasish Basak
of Rajgir ropeway, Rajgir, Bihar 75-C Park Street, 6th Floor Kolkata

West Bengal - 700016

66 Assessment of the electrical safety | M/s. Thermon India Pvt. Ltd. Amit Kumar,
parameters and Temperature rise | A-1701:17-16, Kailas Business Park, Dr. Awanindra Pratap
of Thermon Trace Heating Cables | Veer Savarkar Road, Vikhroli (W), Singh
of M/s. Thermon India Pvt. Ltd. Mumbai - 400079
Mumbai for use in hazardous
area.

67 Inspection of factory of M/s F.N. M/s F.N. Engineering Biswajit Modak,
Engineering, Mumbai, Mohammed Shahe Alam ITT Bhatti, Dr. Awanindra Pratap
Maharashtra as required for the W.E. Highway, Singh
first time manufacturing of Goregaon East, Mumbai

Flameproof equipment for use in Maharashtra - 400063
hazardous area.

68 Inspection of factory of M/s M/s Chandra Corporation Manoj Kr.
Chandra Corporation, Niranjan Ramshankar Raval, 20/ Vishwakarma,
Ahmedabad, Gujarat as required Prena Park, Society B/H Vijay Park Dr. Awanindra Pratap
for the first time manufacturing of | Society, Jasodanagar, Chokadi, Singh

Flameproof equipment for use in Ahmedabad, Gujarat - 380008
hazardous area.

69 Study of the evaluation of M/s A P Explosives Private Limited, Arvind Kumar,
incendivity properties and various | SY. No. 50, Bommalaramaram (V & Dr. Firoj Ali,
safety parameters of permitted Dr.C. Sawmliana

175



| affouRicizozess ¢ IETEIENN - ANNUALREPORT202425

electronic detonator "APEX P e- M), Yadadri, Bhongir, Telangana -
DET" (Permitted Factory Set 0-6) 508126
for use in underground coal mines

of India.

70 Performance evaluation of Bharat Coking Coal Limited Dr. Mousumi Mallick,
winding ropes, cage suspension Kharkharee Colliery, Govindpur Dr. Bhagirath Ahirwal
gears and its components and Area, P.O.: Sonardih, Dhanbad
vital parts of winders of Jharkhand - 828125
Kharkharee Colliery.

71 Study the condition of 29 mm Hindustan Copper Limited Dr. Mousumi Mallick,

diameter wire rope used in 425 Sr. Manager (Mech.), Kendadih Mine | Dr. Bhagirath Ahirwal
KW winder of Kendadih Mine of Hindustan Copper Limited,

Hindustan Copper Limited. Moubhandar Ghatsila, East
Singhbhum Jharkhand - 832303
72 Performance evaluation of Steel Authority of India Ltd. Dr. Mousumi Mallick,
winding ropes of 32mm (four BSL Collieries Division, Centralised Dr. Bhagirath Ahirwal
nos.), 36mm (two nos.) and 44mm | Collieries, Contract Cell, B-1
(two nos.) of Chasnalla Colliery, Bungalow, CCWO Colony, Saraidhela
SAIL. Dhanbad Jhakhand - 828127
73 Assessment of Source-rock Indian Institute of Technology - Dr. Bodhisatwa
geochemical and organo- Bombay Hazra,
petrographical investigation of Prof. Vikram Vishal Department of Dr. Sivaji Lahiri,
shales Earth Sciences, Powai, Mumbai Dr. Prabhat Kumar
Maharashtra - 400076 Mandal
74 Assessment of the electrical safety | Bharat Heavy Electricals Ltd. Manoj Kr.
Ex 'eb' and Non-Sparking Ex 'ec' Block-Il, EW, Il Floor, BHEL Bhopal Vishwakarma, Dr.
Motor, Rated at 1450KW in Frame | Madhya Pradesh - 462022 Awanindra Pratap
size: 1MA7802-2 for use in EPL Gc Singh

(Zone 2) for Gas Group IIC
hazardous area of M/s. Bharat
Heavy Electrical Limited, Bhopal.

75 Investigation on the safety and Solar Industries India Limited Dr. C. Sawmliana,
performance parameters of e- Solar House 14, Kachimet, N.H.-6 Arvind Kumar,
Exploder (Smartdet Blaster, Model | Maharashtra, 440023 Prof. A. K. Mishra

No. SMBL 1.2) for blasting of

permitted electronic detonator of
M/s Solar Industries India Limited
for use in underground coal mines

of India.

76 Investigation on the safety and Ideal Detonators Pvt. Ltd., Arvind Kumar,
performance parameters of e- SI.No.115,2nd Floor, Dr. C. Sawmliana
Exploder (Brand namr: ELCON-C) IDEAL Towers Opp,
for blasting of permitted BHEL Enclave, Akbar Road, Tadbund
electronic of M/s IDEAL Telangana, 500009

Detonators Pvt. Ltd., for use in
underground coal mines of India.

77 Investigation on the safety and CDET Explosives Industries Private Arvind Kumar,
performance parameters of cura - | Limited Dr. Firoj Ali,
P) for blasting of permitted 3rd Floor, Chaitanyanand Heights, Dr. C. Sawmliana

electronic detonator of M/s CDET | 78, Shivaji Nagar, Nagpur,
Explosives Industries Pvt., Ltd., for | Maharashtra - 440010
use in underground coal mines of

India.
78 Assessment and advice on the M/s. Maa Bamleshwari Mandir Trust | S. Waghmare,
present condition of haulage rope | Samity Dr. Debasish Basak
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of detachable grip mono-cable
passenger ropeway at
Dongargarh, C.G

New Ropeway, Chhirpani,
Dongargarh, Dist- Rajnandgaon,
Chhattisgarh 491445

79 Assessment and advice on the Damodar Ropeway && Infra Ltd. S. Waghmare,
present condition of haulage rope | Neemach Mata Project, Dr. Pankaj Kr. Mishra
of Neemach Mata Passenger Neemach Mata Ropeway,

Ropeway, Udaipur, Rajasthan. Dewall, Udaipur, Rajasthan 313004

80 Assessment and advice on the Damodar Ropeways and Infra Ltd. S. Waghmare
present condition of haulage rope | Hanumandhara, Chitrakoot, Satna
of Hanumandhara Ropeway at Madhaya Pradesh - 485334
Chitrakoot, Madhya Pradesh.

81 Assessment and advice on the Conveyor and Ropeway Services Pvt. | S. Waghmare,
present condition of haulage rope | Ltd. Dr. Pankaj Kr. Mishra
of DRV passenger ropeway at 75-C Park Street, 6th Floor Kolkata
Darjeeling, West Bengal. West Bengal - 700016

82 Study on the safety parameters of | The West Bengal Power Dr.C. Sawmliana,
electronic detonators (ELCON-D of | Development Corporation Limited Arvind Kumar,

M/s IDEAL Detonators Pvt. Ltd. Samresh Kumar, Agent/ADDL.GM, Prof. A. K. Mishra
and e-DET of M/s GOCL) and G and GB Coal Mine, WBPDCL, WB

electric detonators of M/s CDET Birbhum, West Bengal - 731125

Explosive Industries Pvt. Ltd.

received from Gangaramchak and

Gangaramchak Bhaduliya coal min

es of M/s WBPDCL.

83 Assessment and advice on the Trehan Damodar Ropeways Pvt. Ltd. | S. Waghmare,
present condition of haulage rope | 6, Station Road Dewas Dr. Pankaj Kr. Mishra
of Maa Chamunda Devi Passenger | Madhya Pradesh - 455001
Ropeway, Dewas, M.P.

84 Performance evaluation of JMS Mining Pvt. Ltd. Dr. Mousumi Mallick,
winding ropes (25mm dia., 6X7), Tilaboni UG Mine Bankola Area, Dr. Bhagirath Ahirwal
NDT of Double drum winder, Ukhra, Durgapur, Paschim
Sheave wheel, rope capple with Bardhaman, West Bengal - 713363
cage suspension gears (5T) and its
components and hoisting cage of
Tilaboni Colliery, ECL.

85 Assessment of Temperature Rise Prabhu Industrial Udyog Private Manoj Kr.
Classification of FLP Transwitch Limited Vishwakarma, Dr.
Unit/Load Centre upto 2500kVA, 1, Tarpan Ghat Road, Kolkata, Awanindra Pratap
upto 6.6KV/1140-415V, FLP VCB West Bengal - 700053 Singh
Panel upto 7.2KV, upto 630A and
FLP Plug and Socket 600A, 1140V
of M/s Prabhu Industrial Udyog
Pvt. Ltd. Kolkata for use in
hazardous area.

86 Inspection of factory M/s Safexperts EX Private Limited Manoj Kr.

Safexperts Ex Private Limited, 1st Floor, Plot No. 63, 64, Subhash Vishwakarma, Dr.
Hyderabad, Telangana as required | Nagar, IDA, Jeedimetla, Hyderabad Awanindra Pratap
for the first time manufacturing of | Telangana - 500055 Singh
Flameproof equipment for use in
hazardous area.

87 Laboratory Flotation Tests Using Krishna Antioxidants (P) Ltd. Md. Wahid

the Chemicals Supplied by Krishna
Antioxidants (P) Ltd.

107-108, Raheja Plaza Opp. Yashraj
Studio off. Link Road, Andheri
(West), Mumbai-400053

177




sty

5

Wiifieuaczozazs - IETENEN =) NANNUAUREPORT 2024251

88 Quality evaluation of coal cores Central Mine Planning & Design Dr. Lalit Kr. Sahoo
explored from Different regions of | Institute (CMPDI)
CMPDI by CIMFR, RQA, Nagpur RI IV, Kasturba Nagar, Jaripatka,

Nagpur, 440014

89 Quality Evaluation of Coal Cores Central Mine Planning & Design Dr. Manoj Kumar
Explored from Different Regions Institute (CMPDI) Saini
of CMPDI RI-VI Phase-1 by CIMFR- | Gondwana Place, Kanke Road,
RQA, Ranchi. Ranchi-834031

90 Qualiy Evaluation of Coal Cores Central Mine Planning & Design Dr. Prabal Boral
Explored from Different Regions Institute (CMPDI)
of CMPDI by CIMFR, RQA, Gondwana Place, Kanke Road,
Digwadih Campus. Ranchi-834031

91 Quality Evaluation of Coal Cores Central Mine Planning & Design Dr. Manoj Kumar
Explored from Different regions of | Institute (CMPDI) Saini
CMPDI RI-lll Phase-1 by CIMFR- Gondwana Place, Kanke Road,
RQA, Ranchi. Ranchi-834031

92 Quality Evaluation of Coal Cores Central Mining Planning & Design Dr. Shripal Singh
Explored from Different regions of | Institute (CMPDI)
CMPDI by CIMFR, RQA, Bilaspur. RI-V Sipat Road, Bilaspur -495006

MLP PROJECTS

SI. No. | Title Sponsor Project Leader

1 Ex-situ Remediation of Bauxite In-House Dr. Sudarshan Singh Rathore
Residue Disposal Soil through Bio-
neutralization Using Microbial
Consortium
2 Development of a light weight rock | In-House Dr. Mousumi Mallick
bolt for stress relief in underground
mines of India
3 Underground Coal (and Shale) In-House Dr. Bodhisatwa Hazra
Thermal Treatment (UCTT) - A
potential game changer
4 Alternative Treatment Approach to | In-House Dr. Apurba Sinhamahapatra
Treat Mine Wastewater for
Utilization and Valorization
5 An Investigation on the Efficiency In-House Mr. Kartik Varwade
and Performance of Global
Navigation Satellite Systems (GNSS)
in Slope Deformation and
Monitoring Studies for Surface
Mines
6 A comprehensive investigation of In-House Dr. Vineeth Balakrishnan
UAV based thermal remote sensing
and LiDAR technology for varied
surface mining operations.

7 Development of an organic waste In-House Dr. Prem Kumar
(leaf, food waste) composter
machine

8 Sustainable Construction Materials | In-House Er. Mustaque Ansari

from Municipal Solid Waste:
Collection, Processing, and
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Application of Green Building
Solutions'

9 Development of coal and biomass- In-House Dr. R N Senapati
derived nanosensor for the
selective and sensitive detection of
mercury in water samples.

10 Estimation and removal of sulphur In-House Dr. Shweta Kumari
from coal-derived syngas

11 Development of Certified Reference | In-House Dr. R. N. Senapati
Materials (CRMs) for biomass. Dr. Siddharth Bari
12 Studies on airborne bio-allergens in | In-House Dr. Sudhir Bharti

indoor environment of coal based
industrial zones of Dhanbad.

13 Improvement of the nitride-based In-House Dr. R.E. Masto
slow-release fertilizer prepared Mr. G.K. Bayen
from coal washery rejects and fly
ash for optimal use in agriculture.
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PUBLICATIONS, PATENTS, DESIGNS & COPYRIGHTS

PAPERS PUBLISHED IN NATIONAL AND INTERNATIONAL JOURNALS

1. Ali, F, Himanshu, V.K., Kumar, A., Vishwakarma, A.K., Sahu, S., Bohra, P.D., Mishra, A.K.
(2024). Investigation and Mapping of Toxic Fumes Produced by Detonation of ANFO Explosives in
Underground Space. Propellants, Explosives, Pyrotechnics,
49(5). https://doi.org/10.1002/prep.202400002

2. Pijush, Pal Roy and Sharkar, S., Chhangte, S. (2024). Assessment and control of landslide at the drilling
site of Oil India Ltd., Mizoram. SSRN. http://dx.doi.org/10.2139/ssrn.4786957

3. Gopinathan, P.,, Santosh, M.S., Kumar, O.P., Subramani, T., Antoniadis, V., Shaheen, S.M., Santosh, M.
(2024). Mineralogical and geochemical characterization of coal debris from major coal fields in India:
Implications on respirable dust hazards. Process Safety and Environmental Protection, 184, 1057-
1068. https://doi.org/10.1016/j.psep.2024.02.067

4. Wang, C., Liu, B., Mohammadi, M.R., Fu, L., Fattahi, E., Moitra, H.B., Hazra, B., Sarapardeh, A.H.,
Ostadhassan, M. (2024). Integrating experimental study and intelligent modeling of pore evolution in
the Bakken during simulated thermal progression for CO2 storage goals. Applied Energy, 359,
122693. https://doi.org/10.1016/j.apenergy.2024.122693

5. Aggarwal, N., Mishra, D., Hazra, B. (2024). Study on sequence stratigraphy in the Permian sediments of
terrestrial sequences within the Chintalapudi sub-basin, Godavari Coalfield, Southern India: insight from
palynology and geochemistry. Environmental Earth Science, 83(8), 233. https://doi.org/10.1007/s12665-
024-11535-z

6. Mukherjee, D., Selvi, V.A., Ganguly, J., Masto, R.E. (2024). New insights into the coal-associated methane
architect: the ancient archaebacteria. Archives  of  Microbiology, 206(5), 369-
390. https://doi.org/10.1007/s00203-024-03961-1

7. Basavaraja, A., Ravikumar, C.R., Khan, A.A., Khasim, S., Vasudeva, B., Sharma, S., Santosh, M.S. (2024). A
Sustainable Combustion Process for Green Synthesis of TiO2 Nanoparticles: Applications in
Photocatalytic Degradation and Electrochemical Sensing for Environmental Remediation. Chemistry
Select, 9(14), e202304910. https://doi.org/10.1002/slct.202304910

8. Vishwakarma, A.K., Himanshu, V.K., Dey, K. (2024). Prediction of Ground Vibration at Surface for Ring
Blasting in Sublevel Stoping Through Empirical Approach, k-Nearest Neighbor, and Random Forest
Model. Mining, Metallurgy & Exploration, 41(3), 1567—1584. https://doi.org/10.1007/s42461-024-00976-
6

9. Vishwakarma, A.K., Himanshu, V.K., Dey, K. (2024). Determination of Optimal Burden for Ringhole
Blasting in Underground Hard Rock Mining Under Varying Geotechnical Properties. Rock Mechanics and
Rock Engineering, 57, 5727-5741. https://doi.org/10.1007/s00603-024-03848-z

10. Singh, B.P., Chaubey, R.S., Bhargava, O.N., Mikulas, R., Vinn, O., Prasad, S.K., Verma, V. (2024). Ordovician-
Silurian Trace fossils from the Takche Formation, Parahio Valley, Spiti Himalaya, India: Biostratigraphic
and Paleoenvironmental significance. Historical Biology, 37, 1095-
1111. https://doi.org/10.1080/08912963.2024.2364352

11. Agarwalla, H., Masto, R.E., Gangopadhyay, M., Bari, S., Kumar, M. (2024). Environmental Emission from
Coal-Fired Power Plant and Control Technology. Springer, Singapore. https://doi.org/10.1007/978-981-
97-1363-9 12
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Azad, M.A., Najeh, T, Raina, A.K., Singh, N., Ansari, A., Ali, M., Fissha, Y., Gamil, Y., Singh, S.K.
(2024). Development of correlations between various engineering rockmass classification systems using

railway  tunnel data in Garhwal Himalaya, India. Scientific Reports, 14(1),
10716. https://doi.org/10.1038/s41598-024-60289-y

Chaulya, S.K., Choudhury, M., Prasad, G.M., Kumar, N., Kumar, V., Kumar, V., Chowdhury, A., Mishra, P.
(2024). V2X, GNSS, radar, and camera-based intelligent system for adaptive control of heavy mining
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Mandal, T., Mishra, S.R., Kumar, M., Singh, V. (2024). Emergence of carbon dots as luminescent solar
concentrators for building integrated photovoltaics. Sustainable Energy & Fuels, 8(24), 5638-
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Hazra, B., Chandra, D., Vishal, V., Ostadhassan, M., Sethi, C., Saikia, B.K., Pandey, J.K., Varma, A.K.
(2024). Experimental study on pore structure evolution of thermally treated shales: implications for CO2
storage in underground thermally treated shale horizons. International Journal of Coal Science &
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Santosh, M.S., Sherugar, P., Balaji, K.R., Khan, A.A., Padaki, M., Klyamkin, S., Galim, E., Singh, P., Rtimi, S.
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Pandey, S., Mendhe, V.A., Singh, V.P,, Shukla, P., Murthy, S. (2024). Unveiling the petrographical,
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Uday S Chattopadhyay (2024). Beneficiation of Coal with special emphasis on Gasification, Workshop on
“Challenges and Opportunities in Gasification” (CARING 2024). 26—-27 June 2024 at CSIR CIMFR, Dhanbad,
India.

Manish Kumar (2024). Coal Briquettes: Sustainable Solution for Coal Fines Utilisation, Workshop on
“Challenges and opportunities in Gasification” (CARING 2024). 26—-27 June 2024 at CSIR CIMFR, Dhanbad,
India.

Sujan Saha (2024). Understanding of physico-chemical characteristics of coal vis a vis Gasification
Potential Evaluation, Workshop on “Challenges and opportunities in Gasification” (CARING 2024)). 26-27
June 2024 at CSIR CIMFR, Dhanbad, India.

Prakash D. Chavan (2024). Gasification Technologies, Selection of Gasifier, Indian Coal Gasification
Strategy and Way Forward, (Workshop on “Challenges and opportunities in Gasification” (CARING 2024)).
26—27 June 2024 at CSIR CIMFR, Dhanbad, India.

Vinod A. Mendhe (2024). Underground Coal Gasification — Site Selection Criteria and Technological
Options, (Workshop on “Challenges and opportunities in Gasification” (CARING 2024)). 26—-27 June 2024
at CSIR CIMFR, Dhanbad, India.

Sudipta Datta (2024). Syngas Cleaning Conditioning and Applications, (Workshop on “Challenges and
Opportunities in Gasification” (CARING 2024)). 26—27 June 2024 at CSIR CIMFR, Dhanbad, India.

Sudip Maity (2024). Indigenous technology for Coal-to-Liquid conversion through Gasification of Indian
coals: Opportunities and obstacles, (Workshop on “Challenges and Opportunities in Gasification”
(CARING 2024)). 26-27 June 2024 at CSIR CIMFR, Dhanbad, India.

R. Ebhin Masto (2024). Utilization of Coal Gasification Slag/Ash, (Workshop on “Challenges and
Opportunities in Gasification” (CARING 2024)). 26—27 June 2024 at CSIR CIMFR, Dhanbad, India.

Das, A. J., Mandal, P. K., Lahiri, S., Tewari, S., Bhattacharjee R., Dhar, B. K. (2024). Effect of thick shale roof
strata and control measures during underground extraction of a coal seam under multi-seam
conditions. (All India Seminar on Recent Advances in Smart Mining Technologies and Resources),
organised by The Institution of Engineers, (India) West Bengal State Centre under the aegis of Mining
Engineering Division Board, IEl jointly with Department of Mining Engineering, IIEST Shibpur on 19th and
20th July 2024.

Mandal, P. K., Das, A. J., Ghosh, N., Kumar, R., Tewari, S. Bhattacharjee, R. (2024). Smart mining:
Techniques, practices, and future prospects of highwall mining in India. (All India Seminar on Recent
Advances in Smart Mining Technologies and Resources) Organised by The Institution of Engineers (India),
jointly with the Department of Mining Engineering, IIEST Shibpur on 19th and 20th July, 2024.

Manjula Sharaff, Suresh Chandra Dansena and Kunwar Ambarish Singh (2024). Koyla ke aakar ansho ke
anushar rakh sanghatako ka vitaran- Ek Adhyayan, (Rashtritya Hindi Vigyan Sammelan-2024, “Amritkal
Mein Vaigyanik Chetna ka Unnayan”). 30-31 July 2024.

Sachchak Waghmare and D. Basak (2024). A unique approach to Non-Destructive testing and
maintenance of steel wire ropes in a Multi-Splice Aerial Ropeway Installation. (4th International
Conference and Exhibition on Non-destructive Evaluation) during 22-24 August, 2024.

Kolikipogu Nageswara Rao, Jagapthal Vinod Kumar, P. Prem Kishore, John Loui Porathur and Sreenivasa
Rao Islavath (2024). Discontinuous Modeling for Analysis of Sinkhole Subsidence in a Hard Rock
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Mine. (Asian Rock Mechanics Symposium on Advances in Rock Mechanics Infrastructure Development
(ARMS 13)). 24-27 Sept 2024.

Kumar, R., Chakrabarty, G., Roy, S. K., Varwade, K., Singh, A. K., & Kumar, M. (2024). Remote Sensing and
GIS Applications in Managing Landslides along National Highways in India: A Focus on Himalayan
Regions. (National Conference on “Emerging Trends in Earth Sciences: Geohazards and Resource
Management” (ETES-2024)), lIT-ISM, Dhanbad, 27-29 Sept. 2024.

Bharti A. K., Prakash A. and Mandal S. K. (2024): Distinction of subsurface existing features using inversion
algorithm techniques in 2D electrical resistivity tomography survey data. (National Conference on
Emerging Trends in Earth Sciences: Geohazards and Resource Management (ETES-2024)), Sept. 27-29, at
[IT(ISM), Dhanbad.

Nath, S; Verma, H.K.; Singh, A.K.; Rai, N (2024) Blast-damage induced degradation in rock mass
parameters of Himalayan jointed rock slope- A parametric study. Presented in (4th European Regional
Conference of IAEG for Richard-Walter Prize Competition 2024), 8-12 October 2024, Dubrovnik, Croatia.

Himanshu, V.K., Vishwakarma, A.K., Roy, M.P.,, Sharma, P. and Dey, K., (2024), “Prediction of Induced
Ground Vibration at the Surface Due to Blasting Operation in Underground Hard Rock Mine Using
Empirical Approach and Random Forest Model” In (International Conference on Information Technology
in Geo-Engineering) (pp. 251-261). Cham: Springer Nature Switzerland. November 2024.

Rana A, Gond AK, Kumar S, Sawmliana C, Singh RK, Jaduan G, Rakshit C. (2024) “Laying aggregate quarries
along a dam axis in Himalayan terrain-Equipment selection and slope stability investigation” (2024 ISRM
International Symposium: ARMS13 - 13th Asian Rock Mechanics Symposium "Advances in Rock Mechanics
- Infrastructure Development), New Delhi, November 22-27.

Kumar, R., Mishra, A. K., Mandal, P. K. (2024). Trend in underground mine supports for mechanised
operations. (ISM Alumni Association Kolkata Chapter), 29th & 30th November, Biswa Bangla Convention
Centre, New Town, Kolkata.

Mandal, P. K., Ghosh, N., Bhattacharjee, R. M., Sinha, R.K., Das, A. J., Kumar, R., Bhattacharjee, R., Tewari,
S. (2024). A study on the behaviour of coal pillars at greater depths in Indian geomining conditions. (All
India Seminar on Current Trends of Sustainable Underground Mining) organized by ISM Alumni Association
ISM Alumni Association Kolkata Chapter, 29th & 30th November, Biswa Bangla Convention Centre, New
Town, Kolkata 2024.

KK Karan, RE Masto (2024). Mode of occurrence and enrichment of critical elements in lignite ash. (Young
Scientist conclave, IISF, IIT Guwahati) pp 178 (30th Nov-3rd Dec., 2024).

Jyoti Kumari, Hridesh Agarwalla, Monalisa Gangopadhyay, Reginald E Masto (2024) Potential Tool for
Mercury Removal from High-Ash Indian Coal. (Young Scientist conclave, IISF, IIT Guwahati) (30th Nov-3rd
Dec., 2024).

Anand Singh, Sanjay Kr. Roy, Amit Kr. Verma, Ritesh Kumar, Kartik Varwade, Rakesh Kr. Singh, Manish Kumar,
Prince Kumar, Swapan Mahato, & Chandra Shekhar Singh (2025). Analysis and Reprofiling of Overburden
Slope Failure in Lignite Mine of Surat District, Gujarat. (International Conference on Geotechnical Issues
in Energy, Infrastructure and Disaster Management), IIT Patna, 01 Dec. 2024. Lecture Notes in Civil
Engineering, Vol. 475, pp. —. 709-716.

Kumar, A., Adhikary, S.D., Rana A. (2024) “Local Damage Prediction of Concrete Slab Under Contact
Detonation Through FEM-SPH Modelling Techniques” (14th Structural Engineering Convention (SEC-
2024)), NIT Tiruchirappalli, India, December 12-14.
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A. Sahu, R. K. Singh, P. D. Chavan, S. Dutta, N. Dhaigude, G. Sahu, S. Saha, V. Chauhan, P. K. Gupta, S. Kumari,
S. Saw (2024). Transforming Agro-Waste into Energy via Gasification: A Step Towards Sustainability. 12-
14 December 2024. (International Conference on Petroleum, Hydrogen and Decarbonization), IIT-
Dhanbad.

John Loui Porathur, Vinod Kumar, Jagapthal Nageswara Rao, Kolikipogu and Rohit P. Madavi (2024).
Influence of Water Table Drawdown on Ground Subsidence Over a Tunnel in Clayey Stratum — A
Numerical Modelling Approach, (Indian Geotechnical Society 2024 (GEST 2024)). 19 Dec 2024.

M. N. Bagde (2024). Rock Engineering Studies Towards Stabilization at Historic Ajanta Caves, (Indian
Geotechnical Conference 2024: Geotechnical Engineering for a Sustainable Tomorrow (GEST)). 19-21 Dec
2024,

Chaulya, S.K. and Dey, S. (2024) Road dust collection and briquetting system for air quality control in
opencast coal mines, Proceedings of (International Conference on Mine Ventilation and Environment for
Green Mining (MVEGM-2024)), Puri, Odisha, 20-22 December 2024, Organized by IIT (ISM).

Behera, S.K., Singh, P., Mandal, S.K., Singh, V. et al. (2024). Pilot scale paste backfilling in underground
coal mine: A case study. (International Conference on Mine Ventilation and Environment for Green Mining
(MVEGM-2024)), 20-22 December 2024.

D Mishra, S. K. Ray, N. K Mohalik, & J. K. Pandey, (2024). Design of an effective ventilation system for
improving the ventilation efficiency of deep underground metal mines — a practical approach.
Proceedings of (International Mine Ventilation Congress-2024), Sydney, Australia, pp.1129-1137.

N. K. Mohalik, Debashish Mishra, S. K. Ray, J. K. Pandey, (2024). Design of an efficient ventilation system
for operating shallow-depth underground coal mines with multiple working seams and fans - a
systematic approach, Proceedings of the (International Conference on Mine Ventilation and Environment
for Green Mining (MVEGM-2024)), 2-8, 20-22 December 2024, organized by IIT(ISM).

S. K. Ray, D. Mishra, N. K. Mohalik, J. Pandey, Aditya Kumar, J. K. Pandey (2024). Design of ventilation
system and contribution of multi-zonal ventilation in an amalgamated large underground coal mine- A
case study, Proceedings of the (International Conference on Mine Ventilation and Environment for Green
Mining (MVEGM-2024)), 9-15, 20-22 December 2024, organized by IIT(ISM) Dhanbad, D P Mishra et al.
(Eds), pp. 9-15.

Debashish Mishra, N. K. Mohalik, Aditya Kumar, S. K. Ray, J. K. Pandey (2024) Prediction of Face
Temperatures and Humidity in Deep Underground Coal Mines with Multi-seam Workings - Practical
Approach, Proceedings of the (International Conference on Mine Ventilation and Environment for Green
Mining (MVEGM-2024)), 9-15, 20-22 December 2024, organized by IIT(ISM) Dhanbad, D P Mishra et al.
(Eds), pp. 35-40.

Jitendra Pandey, S. K. Ray, A. Khalkho, Aditya Kumar, N. K. Mohalik and J. K. Pandey (2024). Study on
possibility of fire /spontaneous heating during air drilling of CBM well-A case study, Proceedings of
the (International Conference on Mine Ventilation and Environment for Green Mining (MVEGM-2024)),
87-93, 20-22 December 2024, organized by IIT(ISM) Dhanbad, D P Mishra et al. (Eds), pp. 87-93.

S. Kumaril, M. Kumarl, P.Das, S. Kumar, D. Kumbhakar, A. Sinhamahapatra, A.K. Singh. Life Cycle
Assessment of Steel Slag for Ammonium Removal from Effluents: A Circular Economy
Perspective. (Green Steel Production via Decarbonization for Sustainable and Circular Economy
(GSP2024)), IIT -ISM, Dhanbad, Student Ms Shweta Won Best Poster Presentation.

R.V. Sharma and S. Maity. Simulation of 2D-3D macromolecular structural model of coking coal from
Jharia coalfield. (Tezpur University Science Graduate Research Conclave (National Level)), Tezpur
University, Assam.
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47.

KK Karan, RE Masto, H Agarwalla, V Singh, RN Senapati, M Kumar, S Bari (2024). Critical Elements in Coal
Combustion Residues” (AICMRH's Symposium and Workshop on Critical Minerals), IT Hyderabad, (3-4
January 2025).

Ranjit K Paswan, Rama Shankar Yadav, Panchanan Hembram, Akhilesh Gupta, Suraj Kumar and Murari P
Roy. (2025). “Safe and efficient excavation of critical area using controlled blasting — a case
study” (National seminar on MINING 4.0: Technology vision for safe, smart and sustainable (3s) mining).
The Institution of Engineers (India), Jharkhand State Centre, Mining Engineering Division, IEl. January 04-
05, 2025, Page 83 — 95.

A. Prakash, J. Oroan, S. Kumar, S. Sinha, A. Paul, U. K. Bhagat, S. Kumar (2025): Geospatial Technology in
Mining industry. (TASME-2025), 18-20 January, 2025 CSIR-CIMFR, Jharkhand. Publisher: CSIR-CIMFR,
Dhanbad MGMI of India, Dhanbad, Chapter Dhanbad.

Jyoti Kumari, Hridesh Agarwalla, Monalisa Gangopadhyay, Reginald E Mastol, P. Gopinathan (2025).
Mercury Distribution and Its Environmental Impact in an Indian Coal: A case study. (ICMCS- Innovations
in Coal & Mineral Characterization for Sustainable Resource Utilization), Fairfield by Marriott, Kolkata (30-
31st Jan).

KK Karan, RE Masto, H Agarwalla (2025). Influence of Ashing Temperatures on the Concentration and
Distribution of Critical Elements in Coal Ash (Innovations in Coal & Mineral Characterization for
Sustainable Resource Utilization (ICMCS-2025) Conference), CSIR-NML (January 30-31, 2025), Fairfield by
Marriott, Kolkata.

Verma, H. K., Patel, P., Mishra M.K.; Banrjee, S. (2025) Threshold Vibration Limits and Charge Optimization
for the Safety of Primary Underground Structures in Large Diameter Blast Hole (LDBH) Stoping: A Case
Case Study of Malanjkhand Underground Copper Mine. (National Seminar on Technological
Advancement for Sustainable Mining and Exploration (TASME-2025)), CSIR-CIMFR Dhanbad, India.

Bhagat, N. K., Singh, R. K., Sawmliana, C., Hembram, P. and Mishra, A. K. (2025) “Advanced controlled
blasting techniques for mitigating ground vibrations in danger zones: A review of innovations and
applications” (Technological Advancements for Sustainable Mining and Exploration (TASME-2025)), Jointly
organized by: MGMI Dhanbad Chapter & CSIR-CIMFR, Dhanbad January 2025.

Banerjee Saikat, Hembram P.,Chiranjit Rakshit, Kumar, A., Rana, and Sawmliana C.(2025) “Blasting in thin
rock layers with large diameter borehole for OB removal in challenging environment- A case
study” (Technological Advancements for Sustainable Mining and Exploration (TASME-2025)), Jointly
organized by: MGMI Dhanbad Chapter & CSIR-CIMFR, Dhanbad January 2025.

Saket Kumar, Sujit Rajak, Saurabh kumar, Ashish Kumar Vishwakarma, Vivek Kumar Himanshu, (2025)
“Enhancing Predictions of Overbreak and Pull in Underground Metalliferous Mine Development Blasting
Using Machine Learning” (Technological Advancements for Sustainable Mining and Exploration (TASME-
2025)), Jointly organized by: MGMI Dhanbad Chapter & CSIR-CIMFR, Dhanbad January 2025.

Vikash Kumar, Sumit Prakash, Vivek Kumar Himanshu, Ashish Kumar Vishwakarma, Murari Prasad Roy, A.
K. Mishra. (2025), “Impacts of inaccuracy in designed delay timing of delay detonators on reliability of
blast-induced ground vibration prediction equation” (Technological Advancements for Sustainable
Mining and Exploration (TASME-2025)). Jointly organized by: MGMI Dhanbad Chapter & CSIR-CIMFR,
Dhanbad January 2025.

Rahman, A, Roy, M. P,, Singh, N., Raina, A. K., Paswan, R. K., Himanshu, V. K., Kumar, S., Bagde, M. N.,
Choudhary, P. B., Yasdani, S. (2025) “Prediction of deep-hole blast induced ground vibration at ulwe hill
international airport site Navi Mumbai” (Technological Advancement for Sustainable Mining and
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51.
52.
53.
54,
55.

56.
57.

58.

Exploration” (TASME-2025)). Jointly organized by: MGMI Dhanbad Chapter & CSIR-CIMFR, Dhanbad. Page.
99-110.

Kumar, S., Roy, M. P,, Yadayv, R. S., Paswan, R. K., Himanshu, V. K., Mishra, A. K. (2025). “Hard rock excavation
using plasma fracturing technique-a case study” (Technological Advancement for Sustainable Mining and
Exploration (TASME-2025)). Jointly organized by: MGMI Dhanbad Chapter & CSIR-CIMFR, Dhanbad. Page.
144-151.

Rupesh Kr. Singh, Nilesh D. Dhaigude, Arti Sahu, Gajanan Sahu, Vishal Chauhan, Shiva Kr. Saw, Sujan Saha,
Prakash D. Chavan (2025). Advanced Coal Pyro-cracking Process: An approach towards the generation of
Tar-free H2-rich lower-hydrocarbon gases. January 01 — February 02, 2025. (Technological Advancement
for Sustainable Mining and Exploration (TASME-2025)), CSIR-CIMFR, Dhanbad (Dhanbad Chapter jointly
organized by MGMI Kolkata & CSIR-CIMFR Dhanbad).

Arti Sahu, Prakash D Chavan, Sujan Saha, Rupesh Kr. Singh, Gajanan Sahu,Nilesh D. Dhaigude, Sudipta
Datta, Pavan Kumar Gupta, Shiva Saw, Shweta Kumari and Vishal Chauhan (2025). Catalytic Gasification of
coal by commercially viable catalysts to produce high-quality gaseous. January 01 — February 02,
2025. (Technological Advancements for Sustainable Mining and Exploration (TASME-2025)), CSIR-CIMFR,
Dhanbad (Dhanbad Chapter jointly organized by MGMI Kolkata & CSIR-CIMFR Dhanbad).

Pavan K. Gupta, Gajanan Sahu, Shiva K. Saw, Shweta Kumari, Arti Sahu, P. Gopinathan and Sudipta Datta
(2025). Recent Developments in the utilization of Indian coal: challenges & opportunities. January 01 —
February 02, 2025. (Technological Advancements for Sustainable Mining and Exploration (TASME-2025)),
CSIR-CIMFR, Dhanbad (Dhanbad Chapter jointly organized by MGMI Kolkata & CSIR-CIMFR Dhanbad).

Chaulya, S.K., Mandal, P.K., Mishra, P.K., Naresh Kumar, Vikash Kumar and Rawani, V.K. (2025) Virtual
fencing system for mine boundary surveillance, (National Seminar on Technological Advancement for
Sustainable Mining and Exploration), Jointly Organised by CSIR-CIMFR, Dhanbad and MGMI-Dhanbad
Chapter, Dhanbad, India, January 31 to February 1, 2025, at CSIR-CIMFR, Dhanbad.

S. K. Ray, N. K. Mohalik, D. Mishra, K. Anjali, J. Pandey, Aditya Kumar, J. K. Pandey, “Dust problems and its
control techniques in mining industry”, (National Seminar on “Technological Advancement for Sustainable
Mining and Exploration” (TASME-2025)) Jointly organized by: MGMI Dhanbad Chapter & CSIR-CIMFR,
Dhanbad, pp1-11.

Jitendra Pandey, S.K. Ray, A. Khalkho, Aditya Kumar, N. K. Mohalik and J. K. Pandey, “Detection, prevention
and control of extensive fires in opencast coal mine- a comprehensive approach over old
problem”, (National Seminar on “Technological Advancement for Sustainable Mining and Exploration”
(TASME-2025)) Jointly organized by: MGMI Dhanbad Chapter & CSIR-CIMFR, Dhanbad, pp 57-67.

A.S. Besra and P. K. Mishra (2025). Laboratory Scale Prototype Tele-Operated Loader/Dozer with Drilling
Arm for Mining Services Applications. In Proc. (National Seminar on Technological Advancements for
sustainable mining and exploration (TASME-2025)), 31st Jan-1st Feb, 2025, CSIR-CIMFR, Dhanbad, 297-
306.

S. Kumari, P. Das, R. Rangari, A. Sinhamapatra, A.K. Singh. Life Cycle Assessment: A Decision-Making Tool
for Sustainable Coal Mine Water Treatment. (Technological Advancements for Sustainable Mining and
Exploration (TASME-2025)), CSIR-CIMFR.

T. Kumari, D. Kumar, P. Das, D. Mohanty. Paradigms of Multiphysics Simulation in Understanding
Underground Coal Gasification. (Technological Advancements for Sustainable Mining and Exploration
(TASME-2025)), CSIR-CIMFR.

Vineeth Balakrishnan, Abhishek Kumar and Dilip Kumbhakar (2025). Mitigating Inundation Risks in
Mining: Effective Drainage Strategies and Disaster Prevention Measures, (National Seminar on
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59.
60.

61.
62.

63.
64.

65.

66.
67.

68.

69.

“Technological Advancements for Sustainable Mining and Exploration” (TASME 2025)). 31st Jan — 1st Feb
2025 at CSIR CIMFR, Dhanbad.

Sunil Kumar Dhar, Arvind Kumar, Vivek Kumar Himanshu, Murari Prasad Roy and Firoj Ali (2025).
Performance of Commercial Explosives for Safe Blasting Management in Opencast Mines, (National
Seminar on “Technological Advancements for Sustainable Mining and Exploration” (TASME 2025)). 31st
Jan — 1st Feb 2025 at CSIR CIMFR, Dhanbad.

Rohit Singh, Krishankant Kumar, Jaywardhan Kumar and Debadutta Mohanty (2025). Methane Abatement
Strategies for Underground Coal Mines in India to Mobilize Climate Action, (National Seminar on
“Technological Advancements for Sustainable Mining and Exploration” (TASME 2025)). 31st Jan — 1st Feb
2025 at CSIR CIMFR, Dhanbad.

Satyam Mishra and Debadutta Mohanty (2025). Drivers of Methane Mitigation Actions for Energy
Sector, (National Seminar on “Technological Advancements for Sustainable Mining and Exploration”
(TASME 2025)). 31st Jan — 1st Feb 2025 at CSIR CIMFR, Dhanbad.

Ritesh Kumar, Kanak Tara and Muniyan Sundararajan (2025). Responsible Mining: Key to Sustainable
Business, (National Seminar on “Technological Advancements for Sustainable Mining and Exploration”
(TASME 2025)). 31st Jan — 1st Feb 2025 at CSIR CIMFR, Dhanbad.

Pritam Mandal, Utkarsh Rana, Sumit Kr Pathak and Apurba Sinhamahapatra (2025). Coal Mine Water
Treatment by Electrocoagulation — A Contemporary Approach, (National Seminar on “Technological
Advancements for Sustainable Mining and Exploration” (TASME 2025)). 31st Jan — 1st Feb 2025 at CSIR
CIMFR, Dhanbad.

Amit Karmakar, P. Gopinathan, Vivek Singh, Ritu Raj Raman, Om Prakash Kumar and Pradip K. Banerjee
(2025). Petrological and Physiochemical Analysis of Non-Coking Coal for Enhanced Resource
Utilization, (National Seminar on “Technological Advancements for Sustainable Mining and Exploration”
(TASME 2025)). 31st Jan — 1st Feb 2025 at CSIR CIMFR, Dhanbad.

Nitish Kumar and Abhishek Kumar Shukla (2025). Analysis of Slope Failure, (National Seminar on
“Technological Advancements for Sustainable Mining and Exploration” (TASME 2025)). 31st Jan — 1st Feb
2025 at CSIR CIMFR, Dhanbad.

Anand Shyamji Sharma, Bibhuti Bhusan Mandal, Amar Prakash and Sujit Kumar Mandal (2025).
Assessment of Hand-Arm Vibration Severity of Jackhammer Operators Working in Indian Mines: A
Comparative Analysis, (National Seminar on “Technological Advancements for Sustainable Mining and
Exploration” (TASME 2025)). 31st Jan — 1st Feb 2025 at CSIR CIMFR, Dhanbad.

Das, A. J., Mandal, P. K., Bhattacharjee, R., Tewari, S., Ghosh, N., Kumar, R. (2025). Design approaches for
enhancing coal recovery in highwall mining using paste fill technology. (National Seminar on
Technological Advancements for Sustainable Mining and Exploration (TASME-2025)), 31st January-1st
February, CSIR-CIMFR, Dhanbad, pp. 201-221.

Anand Singh, Sanjay Kr. Roy, Kartik Varwade, Rakesh Kr. Singh, Manish Kumar, Prince Kumar, Swapan
Mahato, Amit Kr. Verma, Shailesh Kumar, Shubham Singh, & Gulam Goush Ansari (2025). Slope Stability
Analysis for Ultimate Pit Limit Merged with Overburden Dump Slope — A Case Study. (Technological
Advancements for Sustainable Mining and Exploration (TASME-2025)), CSIR-CIMFR, Dhanbad, 31 Jan.—01
Feb. 2025.

Masto., R.E., Maurya, P., Singh., S., Kumar, M., & Frouz., J. (2025). Significance of Choosing Suitable Tree
Species for Revegetation in Post-Mining Land Reclamation, (National Seminar on Technological
Advancements for Sustainable Mining and Exploration (TASME-2025)), CSIR-CIMFR, Dhanbad, India, (31
Jan 2025-01 Feb 2025).
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RE Masto, KK Karan, S Bari, H Agarwalla, RN Senapati, M Kumar, Rare earth and critical elements in coal
ash from various Indian power plants. (O&M Conference, IPS 2025) 13-15 February 2025 - Raipur,
Chhattisgarh.

Vivek Kumar Himanshu, (2025) “Evaluation of Threshold Ground Vibration Limits for Tunnels Subjected
to Repeated Dynamic Loading Induced by Large Scale Blasting of an Opencast Mine” (National Seminar
on “Strong Motion Earthquakes”) organised at lIT(ISM), March 2025.

Rupesh Kr. Singh, Nilesh D. Dhaigude, Arti Sahu, Gajanan Sahu, Shiva Kr. Saw, Sujan Saha, Prakash D. Chavan
(2025). Advanced Two-Stage Gasification Technology: A Sustainable way to generate CO2-free Syngas.
March 06-07, 2025. (Sustainable Science and Technology for Viksit Bharat (SSTV-2025)), CSIR-IMMT
Bhubaneswar, Odisha.

Verma, H.K. (2025). Excavation Damage Zone in an Underground Opening. In: (2nd International
Conference on Geotechnical Issues in Energy, Infrastructure and Disaster Management. ICGEID 2024), IIT
Patna, India.

Rukhaiyar, S., Singh, N., Dhar, B.K., Prakash, A. and Jhanwar, J.C. (2025) Design of Pit Slope of an Opencast
Baryte Mine in India — A Case Study. (TASME 2025), 1, pp. 274-287.

Tuhin Mandal, Shiv Rag Mishra, and Vikram Singh (2025). Biocompatible Fluorescent Graphene Oxide
Quantum Dots for Imaging of Drosophila Melanogaster: (National Conference on Atomic and Molecular
Physics), lIT-Dhanbad, Dhanbad.

Narayan Kumar Bhagat, Rakesh Kumar Singh, Arvind Kumar Mishra, “Mitigating Blast-Induced Slope
Failure in Railway Infrastructure: A Machine Learning Approach for Risk Assessment and Rapid Decision-
Making” International Conference on Information Technology in Geo-Engineering (ICITG 2024), pp 272—
284.

Bhagat, N.K., Singh, R.K., Mishra, A.K., Das, A.J. (2025). Benefits of Directional Controlled Blasting
Technique for Stabilization of Problematic Rock-Cut Slopes of Konkan Railway. In: Verma, A.K,, et al.
Proceedings of the 2nd International Conference on Geotechnical Issues in Energy, Infrastructure and
Disaster Management. ICGEID 2024. https://doi.org/10.1007/978-981-97-1757-6 26.

Mishra, A.K., Himanshu, V.K., Vishwakarma, A.K., Roy, M.P. (2025). A Genetic Algorithm-Based Approach
for Designing the Blasting Pattern for Excavation in Basaltic Rock Formations at Navi Mumbai
International Airport Construction Site in India. In: Gutierrez, M. (eds) Information Technology in Geo-
Engineering. ICITG 2024. Springer Series in Geomechanics and Geoengineering. Springer,
Cham. https://doi.org/10.1007/978-3-031-76528-5 2.

Vishwakarma, A.K., Himanshu, V.K., Murthy, V.M.S.R. and Vishwakarma, M., 2023, November. Assessment
of Operational Parameters of a Raise Borer Machine for Raise Drivage in Hard Rock. In International
Conference on Sustainable and Innovative Mining Practices (pp. 293-302). Cham: Springer Nature
Switzerland. https://doi.org/10.1007/978-3-031-76614-5 24

Behera, S.K., Singh, P.,, Mishra, K., Mandal, S.K., Kumar, R. (2025). Strength of In-Situ Backfill in
Underground Hard Rock Mines. In: Gorai, A.K., Ram, S., Bishwal, R.M., Bhowmik, S. (eds) Sustainable and
Innovative Mining Practices. ICSIMP 2023, pp. 413-426, Springer, Cham. https://doi.org/10.1007/978-3-
031-76614-5 33
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82. Arun Kumar Singh, Ashok Kumar, Rakesh Kumar, Niraj Kumar, Sahendra Ram, Amit Kumar Singh, and
Rajendra Singh (2024). Success Story of Continuous Miner Technology Below Easily Caveable Roof. A
chapter in book titled “Sustainable and Innovative Mining Practices”, Editors: A. K. Gorai, S. Ram, R.M.
Bishwal and S Bhowmik; published by Springer Proceedings in Earth and Environmental Sciences. pp 493-
508; https://doi.org/10.1007/978-3-031-76614-5 38 ISSN: 2524-3438.

83. Avinas Paul, Niraj Kumar, Pramod Kumar, (2024): Design of suitable bolting pattern by eliminating goaf
edge vertical support for sand stowing depillaring panels- An empirical and Numerical based support
design approach. A Chapter in book titled “Lecture Notes in Civil Engineering”, (LNCE, Volume 475),
Editors: Amit Kumar Verma, T. N. Singh - Edy Tonnizam Mohamad, A. K. Mishra, Ranjith Pathegama Gamage
Ramesh Bhatawdekar, Stephen Wilkinson

84. Meena, M.K., Singh, A.K., Dwivedi, R.D., Kushwaha, A.K., Mohnot, J.K. (2025). Controlled Blasting Using
Muffling Technique—a Case Study. In: Verma, A.K., et al. Proceedings of the 2nd International Conference
on Geotechnical Issues in Energy, Infrastructure and Disaster Management. [ICGEID-
2024. https://doi.org/10.1007/978-981-97-1757-6 68

Books AND BoOoK CHAPTERS PUBLISHED

1. Himanshu, V.K., Bhagat, N.K., Vishwakarma, A.K. and Mishra, A.K., 2024. Principles and practices of rock
blasting. CRC Press. https://doi.org/10.1201/9781003461616.

2. Tiwari, A.K., Singh, T.N. & Singh, A.K. (2025). Mining Impact on Soil and Water Resources. CRC Press.

3. Hridesh Agarwalla, Monalisa Gangopadhyay, Reginald Ebhin Masto, Siddharth Bari, Manish
Kumar. Environmental Emission from Coal-Fired Power Plant and Control Technology. In Air Quality and
Human Health. Pratap Kumar Padhy, Soumya Niyogi, Pulak Kumar Patra. Markus Hecker. Eds. Springer
Nature Singapore: Singapore, 2024; pp 163-171, https://doi.org/10.1007/978-981-97-1363-9 12.

4. Hazra, B., Chandra, D. and Vishal, V., 2024. Unconventional Hydrocarbon Reservoirs: Coal and Shale (pp.
1-169). Cham, Springer Nature Switzerland: Springer. Series ISSN 2366-2646, Edition Number- 1

5. Gupta, P.K., Yaday, D., Datta, S., Kumari, S., Saw, S.K. and Sahu, G., 2024. Catalysts Used in Biolubricants
Production. Lubricants from Renewable Feedstocks, pp.381-
406. https://doi.org/10.1002/9781394173037.ch12

6. Behera, PK., Singh, A.K., Sarkar, K. (2025). Probabilistic Stability Analysis of Opencast Coal Mine Dump
Slopes from Lower Gondwana Region, India: A Case Study. In: Sarkar, K., Pradhan, S.P., Singh, T.N. (eds)
Landslides: Analysis, Modeling and Mitigation. Earth Systems Data and Models, vol 7. Springer, Cham.
Landslides: Analysis, Modeling and Mitigation. Earth Systems Data and Models, vol
7. https://doi.org/10.1007/978-3-031-78896-3 13

7. Dr. Ashwani Kumar Tiwari (JNU, India), Prof. T. N. Singh (lIT Patna), & Dr. Abhay Kumar Singh (CSIR-CIMFR)
(2025). Effects of Revegetation on Abandoned Man-made Slopes of Chromite Mine in Sukinda Region,
India. In Mining Impact on Soil and Water Resources (1st ed., pp. 30—42). CRC Press (Taylor & Francis),
India.

8. Mondal, A,, Singh, R. K., & Sinhamahapatra, A. (2025). Green and sustainable separation processes for
environmental and chemical engineering. In Advances in Separation Sciences (pp. 457-479).
Elsevier. http://dx.doi.org/10.1016/B978-0-323-95292-7.00014-1

9. Mondal, A., Sinhamahapatra, A. (2025). Green and sustainable separation processes for environmental
and chemical engineering. In Advances in  Separation Sciences (pp. 457-479).
http://dx.doi.org/10.1016/B978-0-323-95292-7.00014-1
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PATENTS FILED IN INDIA

Sl. No.| Title Filed on Names of other
(Date) inventors

1. A Dust Guard System for Vehicles to 21-Jun-2024 | Prabhat Kumar Mandal, Arka Jyoti Das,
Reduce Air-Borne Dust Subhashish Tewari, Rana Bhattacharjee,
(Application No. 202411048167) Ranjan Kumar, Ghosh Nilabjendu

2 Method For Controlled Synthesis of 19-Jul-2024 Mysore Sridhar Santosh, Afag Ahmad
Mn304 Nanomaterials and their Khan
Nitrogen-Rich G-C3N4 Composites for
CO2 Adsorption
(Application No. 202411055558)

3. Transition Metal Catalyst Free 26-Mar-2025 | Keshav Raghuvanshi, Souvik Barman,
Expedient Catechol Oxidation to Pradip Kumar Banerjee
Quinone via Photo-Catalysis
(Application No. 202511028884)

PATENTS FILED IN FOREIGN COUNTRIES

SI. No. [Title Country Filed on [Names of otherinventors

la. | Development of Oxygen US (Application No.| 06-Aug- | Prakash Dhondiram Chavan, Sujan
Enriched Air Blown Pressurized | 18/836252) 2024 Saha, Nilesh D Dhaigude, Vishal
Fluidized Bed Pilot Scale Chauhan, Gajanan Sahu, Sudipta
Gasifier Datta, Pradeep Kumar Singh

1b. | Development of Oxygen AU (Australia) 07-Aug- | Prakash Dhondiram Chavan, Sujan
Enriched Air Blown Pressurized | (Application No. 2024 Saha, Nilesh D Dhaigude, Vishal
Fluidized Bed Pilot Scale 2023214885) Chauhan, Gajanan Sahu, Sudipta
Gasifier Datta, Pradeep Kumar Singh

lc. | Development of Oxygen CN (China) 07-Aug- | Prakash Dhondiram Chavan, Sujan
Enriched Air Blown Pressurized | (Application No. 2024 Saha, Nilesh D Dhaigude, Vishal
Fluidized Bed Pilot Scale 202380020790.7) Chauhan, Gajanan Sahu, Sudipta
Gasifier Datta, Pradeep Kumar Singh

1d. | Development of Oxygen JP (Japan) 07-Aug- | Prakash Dhondiram Chavan, Sujan
Enriched Air Blown Pressurized | (Application No. 2024 Saha, Nilesh D Dhaigude, Vishal
Fluidized Bed Pilot Scale 2024-547006) Chauhan, Gajanan Sahu, Sudipta
Gasifier Datta, Pradeep Kumar Singh

1f. Development of Oxygen ZA (South Africa) 08-Aug- | Prakash Dhondiram Chavan, Sujan
Enriched Air Blown Pressurized | (Application No. 2024 Saha, Nilesh D Dhaigude, Vishal
Fluidized Bed Pilot Scale 2024/06117) Chauhan, Gajanan Sahu, Sudipta
Gasifier Datta, Pradeep Kumar Singh

2a. | Efficient Volumetric High US (Application 11-Oct- | Debadutta Mohanty, Sujoy
Pressure Adsorption Isotherm | No.18/856101) 2024 Chattaraj
Experimental Set Up

2b. | Efficient Volumetric High JP (Japan) 11-Oct- | Debadutta Mohanty, Sujoy
Pressure Adsorption Isotherm | (Application 2024 Chattaraj
Experimental Set Up No.2024-560638)

2c. | Efficient Volumetric High EP (European) 11-Nov- | Debadutta Mohanty, Sujoy
Pressure Adsorption Isotherm | (Application No. 2024 Chattaraj
Experimental Set Up 23787973.9)
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2d. | Efficient Volumetric High CN (China) 11-Dec- | Debadutta Mohanty, Sujoy
Pressure Adsorption Isotherm | (Application No. 2024 Chattaraj
Experimental Set Up 202380046435.7)
3a. | AThermogravimetric Reactor | AU (Australia) 31-Oct- |Prakash Dhondiram Chavan, Sujan
(Tgr) To Study Weight Changes | (Application No. 2024 Saha, Gajanan Sahu, Sudipta Datta,
Of Solids and a Process 2022456930) Vishal Chauhan, Nilesh Dhananjay
Thereof Dhaigude, Pradeep Kumar Singh
3b. | AThermogravimetric Reactor EP (European) 05-Nov- | Prakash Dhondiram Chavan, Sujan
(Tgr) To Study Weight Changes | (Application No. 2024 Saha, Gajanan Sahu, Sudipta Datta,
Of Solids and a Process 22940802.6) Vishal Chauhan, Nilesh Dhananjay
Thereof Dhaigude, Pradeep Kumar Singh
3c. | AThermogravimetric Reactor | US (Application 06-Nov- | Prakash Dhondiram Chavan, Sujan
(Tgr) To Study Weight Changes | No. 18/863571) 2024 Saha, Gajanan Sahu, Sudipta Datta,
Of Solids and a Process Vishal Chauhan, Nilesh Dhananjay
Thereof Dhaigude, Pradeep Kumar Singh
4a. | Solar-Based Multipurpose EP (European) 26-Nov- | Swades Kumar Chaulya, Girendra
Utility System (Application 2024 Mohan Prasad, Sujit Kumar Mandal,
No0.23811326.0) Gautam Banerjee, Surajit Dey,
Virendra Kumar, Naresh Kumar,
Preity, Vijay Kumar Rawani,
Gopaljee Saw
4b. | Solar-Based Multipurpose US (Application 26-Nov- | Swades Kumar Chaulya, Girendra
Utility System No0.18/869672) 2024 Mohan Prasad, Sujit Kumar Mandal,
Gautam Banerjee, Surajit Dey,
Virendra Kumar, Naresh Kumar,
Preity, Vijay Kumar Rawani,
Gopaljee Saw
PATENTS GRANTED IN INDIA
Sl. No. | Title Granted on Names of otherinventors
1. Local Methane Detector for Hazardous | 04-Apr-2024 Swades Kumar Chaulya, Girendra Mohan
Areas (Patent N0.531766) Prasad, Ajay Kumar Singh
2 Self-Retractable Cover System For 16-Apr-2024 Ranjan Kumar, Ashish Narayan, Niraj
Dump Trucks (Patent No. 533324) Kumar, Afzal Hussain, Gautam Banerjee
3. A System and Method for Real-Time 31-May-2024 Ranjan Kumar, Dilip Kumbhakar, Sujit
Monitoring of Strata Behavior in Kumar Mandal, Jitendra Kumar Singh,
Underground and Opencast Mine Sandip Oraon, Gautam Banerjee
(Patent No. 540403)
4, A Composition and Method for 31-July-2024 Firoj Ali, Braj Mohan Pat Pingua, Pradeep
Preparation Thereof for Suppression of Kumar Singh
Dust Generated in Blasting Operations
(Patent no. 546763)
5. An Oven and Method for Complete 28-Jan-2025 Manish Kumar, Gautam Kumar Bayen,
Carbonization of Volatile Matter Monalisa Gangopadhyay, Rajiv Ranjan,
(Patent No. 558876) Tarun Pramanik, Ashish Mukharjee,
Pradeep Kumar Singh
6. Graphitization Of Heat Altered Coal 06-Mar-2025 Ashok Kumar Singh, Pradeep Kumar Singh
Waste in the Form of Natural Coke
(Patent No. 562017)
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New AGREEMENT/MoUS SIGNED

SI. No | Title of the Agreement Party Name & Address Signing date
1 Agreement bet’ CSIR-CIMFR, Dhanbad | M/s. Intech Safety Private Limited, 24.05.2024
and Intech Safety Private limited, Madhurima House,
Kolkata for “Automatic Dynamic 83&84, Chanditala Main Road,
Balancing of Pressure System” Kolkata- 700 053, W.B
2 Agreement for Collaborative Research | M/s. Syntron Industries Pvt. Ltd., 24.05.2024
bet’ CSIR-CIMFR, Dhanbad and 411/5, Phase I, GIDC, Vatva,
Syntron Industries Pvt. Ltd., Ahmedabad — 382445, Gujarat
Ahmedabad for Development of Dust
and Fire Suppression Products
4 Agreement bet’ CSIR-CIMFR, Dhanbad | M/s. Syntron Industries Pvt. Ltd., 24.05.2024
and Syntron Industries Pvt. Ltd., 411/5, Phase I, GIDC, Vatva,
Ahmedabad for Manufacturing and Ahmedabad — 382445, Gujarat
Marketing of “Dustron PC Coal”
5 MOU between CSIR-CIMFR, Dhanbad Central Mine Planning & Design 21.06.2024
and CMPDI, Ranchi for “Quality Institute (CMPDI). Gondwana Place,
Evaluation of Coal Cores Explored Kanke Road, Ranchi- 834 031,
from different Regions of India” Jharkhand
6 MoU for Research & Development, IIT, Hyderabad 30.09.2024
Collaborative work, Training and
Practical exposure for the scientists/
faculties/ staffs/ students
7 Memorandum of Agreement for the Department of Biotechnology, 10.10.2024
DBT funded project titled “Graphene- | Ministry of Science & Technology,
reinforced silk protein-based Government of India,
bioplastics for sustainable packaging New Delhi
applications”
8 First Amendment to Memorandum of | CSIR-Unit for Research and 20.03.2025
Understanding bet’ CSIR-CIMFR, Development of Information
Dhanbad and CSIR-URDIP, Pune Products, NCL Campus, S. No. 113 &
114, Pashan, Pune—411008
COPYRIGHTS FILED: 02
SI. No. | Ref NO Title Date of Filing
1 008CR2025 | Geotechnical Instrumentation and Ground Monitoring 24-Feb-2025
Analytics (GIGMA)
2 016CR2025 | DST - Desk Space Tree for Indoor Air Purification 11-Mar-2025

DESIGNS REGISTERED: 03

Sl. Ref No. Title Application Registration | Date of

No. Number Number Registration

1 033DN2022 | Technical Design of Soil Sampler 379874-001 166671 26-Apr-2024
to Collect Soil Sample in Layers

2 030DN2022 | Technical Design for Microbial and | 379873-001 170716 22-May-2024
Chemical Reduction of Hexavalent
Chromium from Waterbodies

3 005DN2024 | Vertical Biochar Kiln 410196-001 188666 02-Jan-2025
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PREMIUM /ROYALTY RECEIVED FROM TECHNOLOGY TRANSFER

SI. No | Title Party Name & Address Amount (X)
1 Knowhow Transfer of Automatic M/s. Intech Safety Private Limited, 5,00,000
Dynamic Balancing of Pressure Chanditala Main Road, Kolkata
System
2 Emulsion Explosive Emulcoal-100, M/s. IDL Explosives Limited, 2,23,937
Emulcoal-300 Kukatpally, Post Bag No. 1, Santhnagar
(IE). Hyderabad
3 Mine Environment Monitoring Jagdamba Tyre Retreading Company, 15,000
System Gandhi Road, Dhanbad
4 Fragalyst Software (Version 6.0) IIT (ISM) Dhanbad 2,93,480
Total amount 10,32,417
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LIST OF EMPLOYEES (As on 31-03-2025)

Director
Prof. Arvind Kumar Mishra

Outstanding Scientist
Dr. Pradeep Kumar Banerjee

Chief Scientist

Dr. Ashish Mukherjee

Dr. J.K. Pandey

Mr. Amar Nath

Dr. Prabhat Kumar Mandal
Mr. Ram Lolarak

Dr. Ashok Kumar Singh

Dr. Shripal Singh

Dr. More Ramulu

Dr. Sanjay Kumar Roy

Dr. C. Swamliana

Dr. Abhay Kumar Singh

Dr. Pinaki Sarkar

Dr. Vinod Atmaram Mendhe
Dr. Autar Krishen Raina

Dr. John Loui P.

Mr. Dilip Kumbhakar

Dr. Ramadhar Dwivedi

Dr. Sudipta Datta

Dr. Prakash Dhondiram Chavan
Dr. Arun Kumar Singh

Dr. Sudip Maity

Dr. Santosh Kr. Ray

Dr. Murari Prasad Roy

Dr. Devendra Kumar Sakhare
Dr. Siddharth Singh

Dr. Manoj N. Bagde

Mr. Prashant

Dr. Ranjan Kumar

Dr. Avinash Paul

Dr. Niroj Kr. Mohalik

Dr. R. Ebhin Masto

Dr. V. Anguselvi

Dr. Chandrani Prasad Verma
Dr. Gautam Chandra Mondal
Dr. Sujan Saha

Dr. Santi Gopal Sahu

Dr. Manoj Kumar Saini

Mr. Manoj Kumar Sethi

Dr. Debadutta Mohanty

Mr. Niraj Kumar

Dr. Shailendra Kr. Singh

Dr. John Buragohain

Dr. Krishna Murari Prasad Singh
Mr. Ajay Khalkho

Mr. Aniket Verma

Dr. Ramakrishna Vallu

Dr. Bhanu Pandey

Dr. Ranjit Kumar Paswan
Mr. Vishal Chauhan

Dr. Hridesh Agarwala

Dr. Bodhisatwa Hazra

Dr. Saurav Rukhaiyar

Dr. Monalisha Gangopadhyay
Dr. Arnold Luwang Usham
Dr. P. Gopinathan

Dr. Firoz Ali

Mr. Kartik Varwade

Principal Scientist

Dr. Ratnesh Trivedi

Mr. Gautam Kumar Bayen
Dr. Awanindra Pratap Singh
Dr. (Mrs.) Mousumi Mallick

Senior Principal Scientist

Dr. Lalit Kr. Sahoo

Dr. Manish Kumar

Dr. Harsh Kr. Verma

Dr. Amar Prakash

Dr. Sudhir Krishna Bharati
Dr. Rakesh Kumar

Dr. Partho B. Choudhury
Dr. Pankaj Kr. Mishra

Dr. Rajendra Kr. Vishwakarma
Mrs. Seema Ashishan Topno
Dr. Bhagirath Ahirwal

Dr. Ashish Kumar Ghosh

Senior Scientist

Dr. Ritesh Kumar

Dr. Shweta Kumari

Dr. Neelratan Singh

Dr. M.S Santosh

Dr. Vineeth Balakrishnan
Dr. Keshav Raghuvanshi
Mr. Jaywardhan Kumar
Dr. Arka Jyoti Das

Dr. Pallabi Das

Dr. Santosh Kumar Behera
Dr. Pawan Kumar Gupta
Dr. Vivek Kumar Himanshu

Dr. Aditya Rana
Mr. Rajesh Kumar Meena

Dr. Apurba Sinhamahapatra
Mr. Debashish Mishra
Mr. Nilabjendu Ghosh

Scientists

Dr. S.K. Chaulya

Mr. Anil Kumar Ray

Dr. Abhay Kumar Bharti

Mr. Anand Singh

Mr. Rupesh Kumar Singh

Dr. Arti Sahu

Dr. Ashok Kumar Singh

Dr. Sudarshan Singh Rathore
Mr. Swapnil Keshavrao Warkhade
Dr. Sivaji Lahiri

Junior Scientist

Mr. G. Muralimohan
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Principal Technical Officer Mr. Digamber Kumar Mr. Guguloth Suresh

Dr. Ashok Kumar Raman
Mr. B.R. Panduranga
Dr. Sanjoy Chaudhury

Senior Technical Officer (3)

Mr. Ruben Murmu
Mr. Naresh Kumar
Mr. Kalyan Das

Dr. Madhu Jha

Dr. Manjula Sharaff
Dr. Jitendra Kr. Singh
Dr. Manoj Kumar

Dr. A.L.V. Prasad
Dr. Prabal Boral

Mr. Tarun Pramanik

Mr. Arvind Kumar

Mr. Manoranjan Kr. Verma
Mr. Rakesh Kr. Singh

Mr. Shailendra Kr. Singh
Mr. Manish Kumar

Mr. Manoj Kr. Vishwakarma
Dr. Gajanan Sahu

Mr. Navin Kumar

Smt. Amrita Mantri

Smt. Pragya Kamlesh Chayande
Mr. Saroj Kumar

Mr. Subhajit Betal

Mr. Md. Mustaque Ansari
Mr. Subhash Chandra Maji

Mr. Abhishek Kumar Singh
Mr. Kolikipogu Nageswara Rao
Mrs. Ranu Ishwarsing Bande
Mr. Sachchak Ramesh Waghmare
Mr. Amar Prakash Kaushik

Mr. Amit Kumar

Mr. Sameer Shekhar

Mr. Manish Kumar Meena

Mr. Ritu Raj Raman

Mr. Ashish Kumar Vishwakarma
Mr. Anand Shyamji Sharma

Ms. Priety

Ms. Kumari Anjali

Senior Technical Officer (2)

Mr. Biswajit Sadhukhan
Mr. Pramod Kumar

Mr. Rakesh Kumar Singh
Mr. Mukul Ranjan Mandal
Dr. Amit Kumar Singh
Mr. Ashish Kr. Adak

Mr. Lal Babu Roy

Mr. Rajesh Laxmanrao Katley
Mr. Sanjay Kr. Thakur
Mr. Anand Ganpatrao Sangode
Dr. Narayan Kr. Bhagat
Mr. Rama Shankar Yadav
Mr. Sandip Oraon

Dr. Jitendra Pandey

Mr. Kshitindra Kr. Singh
Dr. Rakesh Kr. Mishra
Mr. Rajiv Ranjan

Mr. Shekhar Prasad

Dr. Surajit Dey

Mr. Virendra Kumar

Mr. Amit Jaiswal

Mr. Birendra Kumar Sahu
Mr. Niraj Kumar Shukla
Mr. Sanjeev Kumar

Mr. Rana Bhattacharjee
Mr. Subhashish Tewari
Mr. Vivek Singh

Mr. Dhananjoy Roy

Senior Technical Officer (1)
Mr. Sadanand Sharma

Mr. Jayant Kumar

Mr. Parmanand Thakur

Mr. Prasun Basu

Mr. B. Ravi Kumar

Dr. Manas Kumar Singh

Mr. Pappu Rabidas

Dr. Rabinarayan Senapati
Mr. Supriyo Das

Dr. Surajit Das

Dr. Prem Kumar

Mr. Anand Kumar Upadhyay
Mr. Nikhileshwar Kumar
Mr. Panchanan Hembram

Technical Officers

Mr. Suraj Kumar

Mr. Vikram Kumar Rajak
Mr. Prakash Kumar Singh
Mr. Mayank Kumar Singh
Mr. Suresh Chandra Dansena
Mr. Kunwar Ambarish Singh
Mr. Bishwajit Modak

Mr. Gaurav Raghuvanshi
Mr. Saurabh Singh

Mr. Vikash Kumar

Mr. Pushpendra Patel

Mr. Abhishek Chowdhury
Mr. Pankaj Kumar

Technical Assistant
Dr. Ranjeet Kumar Singh
Mrs. Priya Kumari

Mr. Abhishek Mahato

Mr. Amar Kumar Singh

Mr. Aditya Kumar

Mr. Subodh Kumbhkar

Mr. Vivek Singh

Mr. Prince Kumar

Mrs. Savita Kumari

Mr. Neeraj Kumar Sharma

Mr. Nilesh Dhananjay Dhaigude
Mr. Saikat Banerjee

Mrs. Arshi Perween
Mr. Md. Wahid
Mr. Sanjivan Kumar

Smt. Prerna Jaiswal

Mr. Banti Kumar Dhar

Mr. Ranjit Siddharth Rangari
Mr. Jagdeepa Oraon

Mr. Muddassar Raja

Mrs. Jyoti Sharma

Mr. Reddi Ganesh

Mr. Siddharth Bari

Mrs. Munmun Maji

Dr. Om Prakash Kumar

Mr. Debi Prasad Paikaray
Mr. Abdur Rahman

Mr. Subhay Kr Prasad

Mr. Shiva Kumar Saw

Mr. Rakesh Kumar Rawani
Mr. Jagapthal Vinod Kumar
Mr. Anand Kumar Singh
Mrs. Sumitra Giri

Mrs. Swati Singh

Mr. Mayuresh Dash
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Senior Technician (2)
Mr. Kameshwar Ram
Mr. Braj Kishore Jaina
Mr. S.K. Mondal
Mr. Pradip Kr. Sharma
Mr. Sajjit Minz
Mr. Tapas Kumar Thakur
Mr. Bisheswar Soren

Senior Technician (1)

Dr. Shankhiit Mitra

Technician

Mr. Sanjeev Kumar Verma
Mr. Shubham Nigam

Mr. Sunil Hawsilal Rahangdale
Mr. Dhannanjay Pratap Singh
Mr. Simanta Sinha

Mr. Sameer Kumar

Mr. Guatam Gorai

Mr. Avinash Sharma

Mr. Suraj Kumar

Mr. Vijay Kumar Rawani

Mr. Swapan Mahato

Mr. Sushobhan Das

Mr. Deep Narayan Sharma
Mr. Rishikesh Saroj

Mr. Harshal Rajendra Wakade
Mr. Pradeep Kumar

Laboratory Assistant
Mr. Sakti Pada Mandal
Mr. Padambir Shah

Mr. Binod Kr. Singh

Mr. Deb Das Roy

Mr. Bhupen Singh

Mr. Uma Shankar Ganguly
Mr. Sudhir Kr. Ojha

Mr. Debabrata Sikdar

Mr. Kaleshwar Besra

Mr. Ganesh Paswan

Mr. Nishi Bhusan Jha

Mr. Tetru Mahato

Mr. Somra Oraon

Mr. Tulsi Rajwar

Mr. Birendra Dusad

Mr. Soma Munda

Mr. Mridul Kanti Sarkar
Mr. Saroj Kr. Singh

Mr. Joy Das

Mr. Duryodhan Hari

Mr. Rajib Chandra Acharyya
Mr. Bishtu Manjhi

Mr. Suresh Ram

Mr. Arun Kr. Singh

Mr. Dinesh Ramdas Shinde
Mr. Arjun Besra

Mr. Abadh Kishore Bharti
Mr. Goutam Goswami
Mr. Sanatan Hembram
Mr. Bailun Rabidas

Mr. Shashi Kant Roy

Mr. Pawan Hari

Mr. Resham Lal Mandrey

Laboratory Attendant
Mr. P.G. Prasad Dagore
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Controller of Administration
Mr. Alok Sharma
Mr. Shambhu Sharan Mandal

Private Secretary

Mr. Dipak Kumar Singh
Mr. Patit Pawan Mandal
Mrs. Anjali R. Jaipilley

Senior Stenographer

Mr. Manoj Kumar Mandal
Mr. Vivek Singh
Mrs. Shubhangi Kumari

Senior Secretariat Assistant

(F&A)
Mr. Ranjit Kumar Mandal

Junior Stenographer

Mr. Abhishek Kumar Pandey

Hindi Officer

Ms. Sahana Chaudhuri
Mrs. Anima Kumari Mahato

Section Officer (Adm.)

Mr. Rakesh Kumar
Mr. Keshri Kumar
Mr. Sunil Kumar
Mr. Ranu Kumar
Mrs. Rita Dutta
Mr. Amod Kumar

Assistant Section Officer
(Gen.)

Mr. Rajesh Kumar Sahu
Mr. Bhagawan Singh
Mr. Mithu Hari

Mr. Shyamal Mukherjee
Mr. Sanjib Dasgupta

Mr. Dharmendra Kr. Singh
Mr. Sunil Kumar Mondal
Mr. Md. Kashif Kamal
Mr. Abhishek Kumar
Mr. Ram Kanai Mondal
Mr. Sumit Kumar Singh
Mr. Vinod Prakash

Mr. Pratesh Kumar

Mr. Tannu Rani

Mr. Nisha Chikara

Mr. Kishan Kumar

Junior Secretariat Assistant (Gen.)

Mr. Baiju Kumar

Mr. Amit Kumar Mahto
Mr. Sujeet Kumar

Mr. Panchanand Bauri
Mrs. Juhi Priya

Mr. Abhishek Anand

Mr. Sunny Murmu

Mr. Sunil Soreng

Mr. Somendra Mohanty
Mr. Vijay Kishor Hansda
Mr. Pritam Wamanrao Meshram
Mr. Hemant Kumar

Mr. Anant Kumar Prasad
Mr. Debarun Chatterjee
Mr. Marshal Topno

Junior Secretariat Assistant
(F&A)

Mrs. Sanskriti Kumari

Mr. Guru Gopal

Mr. Rahul Mandal

Mr. Krishna Sonar

Controller of Stores and
Purchase

Mr. Nalin Kumar Singh

Stores and Purchase Officer

Mr. Naveen Kumar Sharma

Section Officer (S&P)

Mr. Akshay Kumar Das
Mr. Bikash Kumar Goswami

Controller of Finance & Accounts

Mr. Anuj Mohan Pradhan

Finance & Accounts Officer

Mr. Priyam Mukherjee

Assistant Section Officer
(S&P)
Mr. Nalin Kumar
Mr. Mohan Kumar Tudu
Mr. Diwakar Aloke Srivastava
Ms. Madhu Kasana

Section Officer (F&A)

Mr. Amrit Kumar

Mr. Shoubhik Sarkar
Mr. Ajay Kumar Das
Mr. Arun Kumar Gupta

Junior Secretariat Assistant
(S&P)

Mr. Rakesh Kumar Singh

Mr. Rameshwar Murmu

Mr. Pradeep Kumar Uthwal
Mr. Pintu Kumar Bhomick

Assistant Section Officer (F&A)

Mr. Santosh Kumar

Mr. Ranjan Kumar Sinha
Mr. Murselim Khan

Mr. Dinesh Kumar
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AWARDS & HONOURS

AWARDS:

1. Dr.J. K. Pandey, Chief Scientist has been conferred with the National Geoscience Award-2024.

2. Dr Harsh Kumar Verma, Senior Principal Scientist received National Geoscience Award-2023 by Hon’ble
President Smt. Droupudi Murmu on 20.08.2024 at Rashtrapati Bhawan, New Delhi.

3. Dr. Narayan Kr. Bhagat, Sr. Technical Officer (2) received MEAI-SCCL Coal Award-2023 for mining engineer on
19th July 2024.

>

Dr. Vivek Kumar Himanshu, Sr. Scientist received Dainik Bhaskar Khanik Samman on 6th October 2024.

a1

Dr Santosh Behera has been conferred with “IEI Young Engineers Award 2024-25" in Mining Engineering by
The Institution of Engineers (India) at Neyveli, Tamil Nadu.

6. KKKaran, R E Masto and H Agarwalla awarded with 1st Prize in Poster Presentation Category on Influence of
Ashing Temperatures on the Concentration and Distribution of Critical Elements in Coal Ash. Innovations in
Coal & Mineral Characterisations for Sustainable Resource Utilization (ICMCS 2025), Fairfield by Marriott,
Kolkata held on 30-31 Jan 2025.

7. KK Karan, RE Masto, H Agarwalla, V Singh, RN Senapati, Manish Kumar and S Bari awarded with Outstanding
Poster on Critical Elements in Combustion Residues at AICMRH's Symposium & Workshop on Critical Minerals,
2-4 January 2025, IIT Hyderabad

8. Dr.R. E. Masto & Mr. Rupesh Singh were the 1st Prize Winner in the Hackathon on Coal Gasification-2024 for
providing conceptual solution on Problem Statement-5 “Utilization of by-product produced in gasification
process”

9. The Gasification Research Group received 1st Runner-up in “Hackathon on Coal Gasification” for Problem
Statement of “Alternatives Technologies”, organized by CMPDI, CIL, Gol.

10. Dr. Arka Jyoti Das has received the Young Associate Award 2024 from the Indian National Academy of
Engineering (INAE).

11. Dr. Arka Jyoti Das has received Khanik Samman 2024 by the Bharat Coking Coal Limited (BCCL).
12. Dr. Ranjan Kumar received the Best Paper Award from IEI (India), Jharkhand State Centre, 2024.

13. Dr. Ranjan Kumar was awarded with Chevening Research, Science and Innovation Leadership Fellowship,
FCDO, United Kingdom & Oxford University, 2025.

14. CSIR-CIMFR received Best Exhibition Award in the field of R&D in Mining & Fuel Research for Outstanding
Participation in RADIANT JHARKHAND Exhibition at Jamshedpur.

15. Mr. Abhishek Pandey Bharat, AcSIR Research Scholar in Group WRM received Best Paper Award at IAH
Meeting in Jaipur.

16. Ms Dikchha Singh, Research Scholar got the Best Paper Presentation (Oral) Award in the National Symposium
on Biochemistry and Nanotechnology for the Environment, organized by Central University of Gujrat,
Vadodara.

17. Dr M S Santosh, Sr. Scientist and Ms Amrita Tripathy, Research Scholar won the Best Poster Award at CSIR -
IMMT as part of the National Conference on Sustainable Science and Technology for Viksit Bharat.

18. Mr. Suraj Kumar, Technical Officer, REE Research Group received the Certificate and Award in the Best Video
Category at 14" Symposium of FRAGBLAST at Antalya, Turkey.
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19. Dr. K M P Singh of CMP Research Group, won 2nd Runner-Up Award in the Hackathon for R&D under Problem
Statement 5: “Technology for efficient management of Coal Grade Monitoring system”.

20. CSIR-CIMFR Team comprising Dr. P. K. Mandal, Dr. Arka Jyoti Das and Prashant was the 1! Prize Winner of the
Hackathon on R&D 2025 in the Problem Statement 6: “Indigenous Development of Suitable Pastefill Material
for Use in Underground and Highwall Mining”.

21. Ms. Shweta Kumari, Research Scholar has won a Best Poster Prize in the conference on Green Steel Production
via Decarbonization for Sustainable and Circular Economy (GSP-2024) held at IIT-ISM.

22. Team consisting of Dr. Vivek Kumar Himanshu and Mr. Nilabjendu Ghosh got the First Prize in the MEAI
National Quiz -2024 held on 5th November 2024.

HONOURS:

1. Dr. Shripal Singh, Chief Scientist is appointed as a Member of the Board of Study of Chemistry in Govt. E.
Raghvendra Rao PG Science College, Bilaspur (Chhattisgarh); as a Member of the Board of Study of Chemistry
in Govt. Bilasa Girls PG College, Bilaspur (Chhattisgarh) and as a Member of the IQAC of Govt. Bilasa Girls PG
College, Bilaspur (Chhattisgarh) and attended meetings.

2. Dr. Shripal Singh, Chief Scientist was nominated as a Chairman of NABL PCD (7)- subcommittee “Chemical

|II

analysis of coal” and Revised BIS 1350 (part 5): 2017, Determination of special impurities (carbon present as

carbonate, chlorine and phosphorus).

3. Dr. Shripal Singh, Chief Scientist was invited as a Chief Guest in Bilasa Girls PG college, Bilaspur on 27" Feb
2025 io the occasion of National Science Day celebrations and delivered a lecture on “Importance of science
in the growth of the country”. He was also invited as Chief Guest in SCI-TCH 2 event organized by Choukse
College of Science and Commerce, Bilaspur (C.G.) on 28" Feb.2025 on the occasion of National Science Day
and delivered a lecture.

4. Dr Harsh Kumar Verma, Senior Principal Scientist was nominated as a Jury Member of Grand Finale of Smart
India Hackathon 2024 at Amity University Chhattisgarh, Raipur during 11-12 Dec 2024. He delivered an invited
SCIENCE Day Lecture on Empowering Indian Youth for Global Leadership in Science & Innovation for Viksit
Bharat" at Central University Bilaspur (CG) on 28.02.2025.

5. Dr. Aditya Rana, Saikat Banerjee, Gaurav Kumar and Dr. C. Sawmliana received an Appreciation Letter from AEE
(Civil)/OOC 114 RCC, BRO, Ladakh for safely execution with faster progress of road widening works using
controlled blasting at the critical road stretches of Nimmu-Padam-Darcha Road, Ladakh.

6. Dr. Santosh Kumar Ray, Chief Scientist and HOS, and Dr. Debasish Mishra, Senior Scientist were invited as
expert members for the Generation of Question Bank for Computer Based Test (CBT) for Manager's, Certificate
of Competency under the CMR, 2017& MMR, 1961 at DGMS, Dhanbad.

7. Two expert lectures were delivered by Dr. Santosh Kumar Ray, Chief Scientist and HOS in a training program
on “Fire Fighting Practices in Mining Industry” during 3rd to 6th December 2024 at National Institute of
Technology, Rourkela.

8. Dr. Debashish Mishra, Senior Scientist delivered online lecture in Department of Mining Engineering, Rai
University, Ranchi on the occasion of National Technology Day.

9. Dr. Santosh Kumar Ray, Chief Scientist was nominated as expert member in a committee to explore the
possibilities of indigenous manufacturing of Rescue apparatus & equipment under Make in India concept.
Meeting was held twice in Bhubaneswar. He also organized a high level meeting with Sri Manoj Kumar,
Director Technical UCIL at Jaduguda. 10 Scientists of CSIR-CIMFR Dhanbad and four officials of UCIL, Jaduguda
attended the meeting at Jaduguda.
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10. Dr. Jai Krishna Pandey, Chief Scientist participated in several meetings conducted by MoEFCC, New Delhi and
Board of Mining Examinations, DGMS, Dhanbad.

11. Dr. P. K. Mandal was nominated as Editor of Mining, Geological and Metallurgical Institute of India (MGMI) for
the MGMI publications of MGMI Transactions and MGMI News Journal. He was also nominated as one of the
Editors of the Proceedings Volume of the 11th Asian Mining Congress.

12. Dr. Santosh Kumar Behera, Sr. Scientist has been selected as a member of the Technical/Scientific Committee
for MINEFILL 2026, the premier International Conference on Mine Backfill and Paste Fill technology.

13. Dr M. S. Santosh, Sr. Scientist has been selected as a Member of the Global Young Academy.

14. Dr. Narayan Kumar Bhagat, Sr. Technical Officer have been selected as a member of the International Advisory
Committee for 5% International Conference on Information Technology in Geo-Engineering to be organised at
Colorado School of Mines during August 05-08, 2024.

15. Dr. Ashish Kumar Vishwakarma received SERB International Travel Grant for presenting a paper at 50th ISEE
conference at Savannah, Georgia, United States of America.

ATTAINMENT OF QUALIFICATION

1. Dr. Ashish Kumar Vishwakarma was awarded PhD Degree on 08.10.2024 from |IT-Kharagpur.

2. Dr. Pavan Kumar Gupta received the PhD on 17th December, 2024 from the Department of Chemical
Engineering, IIT (ISM) Dhanbad."

3. Dr. Om Prakash Kumar has been awarded PhD from [IT-BHU.

4. Dr. Asfar Mobin Khan is awarded with PhD from AcSIR.

5. Dr. Priyanka Kumari Ujala, Awarded PhD from AcSIR, in October 2023.

VISITS ABROAD

e Dr. C. Savamliana, Chief Scientist; Dr. Aditya Rana Senior Scientist and Shri Saikat Banerjee, Technical Assistant
visited Bhutan in May 2024 for site visit and technical discussions with Border Roads Organisation (BRO) for
safe demolition of damaged bridge.

e Dr. Vivek Kumar Himanshu, Senior Scientist and Dr. Narayan Kumar Bhagat Senior Technical Officer (2) visited
USA to attend and present research papers in the “5th International Conference on Information Technology
in Geo-engineering” held at Colorado, USA during 5th to 8th August 2024.

e Dr. V.A. Mendhe, Chief Scientist visited Mongolia to attend the 40th Annual Meeting of Society for Organic
Petrology (TSOP) held at Ulaanbaatar, Mongolia from 14th to 22nd September 2024 and present research
papers in the International Conference organized under this meeting.

e Dr. Bhagirath Ahirwal, Senior Principal Scientist and Dr. (Mrs.) Mousami Mallick, Principal Scientist visited
Kirkel-Limbach, Germany from 16-22 December 2024 for factory visit for inspection of wire rope.

e Dr. M.S. Santosh, Senior Scientist visited University of Connecticut, USA from 06-17 March 2025 in connection
with USISTEF funded GAP project on “Hydrogen separation from coal-derived synthetic gas using new
membrane compositions: An opportunity for commercialization in the near future”.
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TRAINING PROGRAMS/WORKSHOPS/SEMINARS/CONFERENCES

1. SKILL DEVELOPMENT / EXECUTIVE DEVELOPMENT PROGRAMS

Under CSIR Integrated Skill Initiative, the following training programs were organised:

e A Skill Development Program on “Clean Coal Technologies - Theory and Practies" was organised from 27 May
to 24 June, 2024 at the CSIR-CIMFR, Barwa Road, Dhanbad. The course was attended by 49 students of B.
Tech. Chemical Engineering from BIT Sindri, Dhanbad and BIT Mesra, Ranchi.

Clean Coal Technologies - Theory and Practies

e A Skill Development Program on “Quality Monitoring of Water and Waste Water: Laboratory Analysis, Data
Interpretation and Quality Assurance" was organised from 09-16 July, 2024 at the CSIR-CIMFR, Barwa Road,
Dhanbad. The course was attended by 17 students from Binod Bihari Mahto Koyalanchal University, Dhanbad
and 04 research scholars from CSIR-CIMFR.

[ )

1

Quality Monitoring of Water and Waste Water: Laboratory Analysis, Data Interpretation and Quality
Assurance

e A 3-Days Skill Development Program on "Foundational Skills to Meet the Demands of Modern Scientific
Research” was organised during 12 — 14 November 2024 Under CSIR Integrated Skill Initiative at the CSIR-
CIMFR, Digwadih Campus, Dhanbad. The course was attended by 28 research scholars, project
fellows/assistants from CSIR-CIMFR.

Foundational Skills to Meet the Demands of Modern Scientific Research
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e A 2-Days Skill Development Program on "Fundamentals on Coal and Hydrocarbon Geosciences" from 16th to
17th December, 2024 at CSIR-CIMFR, Barwa Road and Digwadih Campus. The course was attended by 28
students of M.Sc./PhD students from Ranchi University, Vinoba Bhave University and [IT(ISM), Dhanbad.

Fundamentals on Coal and Hydrocarbon Geosciences

o A Skill Development Program on “Analytical Chemistry and its Application in Soil and Water Analysis" was
organised from 03-07 March, 2025 at the CSIR-CIMFR, Digwadih Campus. The course was attended by 21
students from M.Sc. Chemistry and Environmental Science from Binod Bihari Mahato Koylanchal University
and Vinoba Bhave University.

Analytical Chemistry and its Application in Soil and Water Analysis

e An Executive Development Program on “Modern Mining Technology and Fuel Science: Theory and Practices”
for 12 no. of GETs from M/s Hindalco Industries Ltd. had been organized from 18th July — 01st August, 2024.

Modern Mining Technology and Fuel Science: Theory and Practices
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2. WORKSHOPS

o Aworkshop on "Recent Advances in Underground Metal Mining” (RAUMM-24) was organized by CSIR-CIMFR,
Nagpur Research Centre, on Dec 23-24, 2024, which brought together 94 experts from top mining
organizations. Sponsored by MOIL Ltd. & Hindustan Copper Ltd., it featured 12 technical sessions on mining
innovation.
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Recent Advances in Underground Metal Mining (RAUMM-24)

e One-Day Workshop & ASNT India NDT Network Program on “Advances in Non-Destructive Evaluation of Steel
Wire Ropes in Mining and Aerial Installation: Theory and Practices” was organised by CSIR-CIMFR in
association with ASNT on 10.01.2025 at CSIR-CIMR, Barwa Road, Dhanbad which was attended by 40
participants from different organisations. The workshop was graced by Mr. D. B. Naik, Deputy Director General
(Mech.) of DGMS as the Chief Guest and Mr. Prakash Gokulanadam, Director & General Manager of ASNT
India Pvt Ltd as the Guest of Honour.

Advances in Non-Destructive Evaluation of Steel Wire Ropes in Mining and Aerial Installation: Theory and
Practices

e A workshop on "Sustainability in Coal Beneficiation: Challenges and Opportunities" was organised on 29th
January, 2025 at CIMFR, Digwadih Campus, Dhanbad. The event was attended by 133 participants. Sri. Samiran
Dutta, CMD, BCCL inaugurated the workshop as Chief Guest. Prof. D. D. Misra, Chairman, Research Council,
CSIR-CIMFR presided over the Inaugural function.

B I

Sustainability in Coal Beneficiation: Challenges and opportunities

208



CSIR-CIMFR  [E™

3. Two-Day National Workshop on “Rock Blasting Innovations for Safety & Efficiency” (RISE-25) during 14-15

March 2025 at NITK, Surathkal organized jointly by Department of Mining Engineering NIT, Karnataka, CSIR-
CIMFR, Dhanbad and Department of Mining Engg. Anna University, Chennai.

Rock Blasting Innovations for Safety & Efficiency (RISE-25)

Two-Day National Workshop on “Challenges and Opportunities in Gasification” (CARING 2024) was organized
at the Digwadih Campus of the Institute. Shri Anandji Prasad, Project Advisor, Ministry of Coal graced the
Inaugural session on 26.06.2024 as the Chief Guest. Sri Sanjay Singh, Director Technical (OP), BCCL and Mr.
Ayush Raj Sinha from Ministry of Steel graced the Valedictory session of CARING 2024 on 27.06.2024.

Shri Anandji Prasad, Project Advisor, Ministry of Coal inaugurating the workshop on “Challenges And
oppoRtunities IN Gasification (CARING) 2024” on 26.06.2024 as the Chief Guest

209



e SEMINAR

e CSIR-CIMFR, Dhanbad and the Mining Geological and Metallurgical Institute of India, Dhanbad Chapter, jointly
organized a two-days National Seminar on “Technological Advancements for Sustainable Mining and
Exploration” on 31% January & 1st February, 2025 at CSIR-CIMFR, Dhanbad with more than 250 participants
from 36 different industries, research organisations and academic institutions.

- LA RGICAL ADVANC
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Shri P.M. Prasad, CMD, CIL gracing the Inaugural
Session of TASME 2025 as Chief Guest
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Shri Satish Jha, CMD, (ECL), gracing the valedictory
session of TASME 2025 as Chief Guest
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& CSICIMPR, Dhanbod

Shri D. B. Sundara Ramam, Vice President - Raw
Material, Tata Steel gracing the Inaugural Session of
TASME 2025 as Guest of Honour.

Shri Manoj Kumar Agarwal, Director (Technical) P&P,
graced the valedictory session of TASME 2025 as
Guest of Honour
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e VOCATIONAL/DISSERTATION TRAINING

During the said period, vocational/dissertation training were organised for postgraduate (PG) and undergraduate
(UG) engineering and science students as per their academic requirement. Students from various
colleges/universities like: Dr. S.P. Mukherjee University; Tripura University; Visva-Bharati University; NIT,
Patna; Vellore Institute of Technology; Techno India University, West Bengal; BIT Sindri, Dhanbad, Banasthali
Vidyapeeth, Rajasthan etc. A total of 59 (34 PG Science /Engineering, 53 UG Science/Engineering) of various
streams like B.Tech. (Computer Science & Engineering), M.Sc. (Geology), B. E. / B. Tech. (Mining Engineering),
M.Tech. (Civil Engineering), M.Sc. (Microbiology), B.Tech. Chemical Engineering/Biotechnology/ECE etc. were
benefited from the vocational/project trainings.

For the purpose of Knowledge Sharing & Knowledge management, 403 scientists, technical officers and staff of
this Institute were facilitated to participate in various national and international conferences/ seminars/
workshops.
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JIGYASA: STUDENT-SCIENTIST CONNECT PROGRAMS

The following events were organized under the CSIR-Jigyasa : Student-Scientist Connect program during the year
2024-25:

i) A One-Day Workshop on the themes "An App Based Interactive Mineral Map of India" and "Microscope: A
Journey to a Curious Exploration" was organized on 26.04.2024. 30 students from three various schools, along
with their teachers from Kasturba Gandhi Balika Vidhyalaya, Jharia; Utkramit Uchh Vidyalaya, Kashiyatand and
Sanskriti Vidhaya Mandir, Digwadih participated.

ii) 5-Days Summer Camp was conducted during 27-31 May 2024 at CSIR-CIMFR Dhanbad to Inculcate Scientific
Temperament and Innovative Thinking amongst students on the following topics:
e Artificial Intelligence and Machine Learning: Their role in Academic Excellence
e 3D Printing: The Modern Manufacturing Option.
e Microscope: Unraveling the Unseen world of Microbes.
e DIY projects using Science Kit
e Intellectual Property Right
e Strengthening Knowledge about Mineral Treasure of India
40 nos. of students from different school of Dhanbad district participated in the camp.

iii) A Program on “Artificial intelligence and its Role in Academic Excellence: The Beginning of New Era” was
organized at Utkramit Madhya Vidyalaya, Dhanbad on 21.06.2024 for 53 students of class 04th to 08th.
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iv) 3-Days Workshop was organised during 03-05 July, 2024 at CSIR-CIMFR, Dhanbad for the 36 nos. of students of
Credo World School, Dhanbad on the following topics:
o Artificial Intelligence: Their role in Academic Excellence
e Machine Learning: A new pattern of Erudition
e Augmented Reality and Virtual Reality: Emerging Tools for Technological Breakthroughs

v) CSIR-CIMFR organized the "One Health" campaign under the CSIR-Jigyasa program:

e At Utkramit Uchh Vidyalaya, Dhanbad, on September 11, 2024 to educate 54 students and 2
teachers.

. At Eklavaya Madhyamik Vidyalaya, Sahraj, Dhanbad, on September 13, 2024, to educate 61
students and 02 teachers.

e At Kasturba Gandhi Balika Vidyalaya, Dhanbad, on September 20, 2024 to educate 50 students and
02 teachers.

The sessions covered topics like zoonotic diseases, AMR, pandemics, adulteration hazards and nutrition.

- L o
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vi) CSIR-CIMFR organized the "One Health" campaign under the CSIR-Jigyasa program at PM-SHRI School Jawahar
Navodaya Vidyalaya, Benagoria, Nirsa, Dhanbad on October 07, 2024 to educate 40 students. The session
covered topic on interconnections between human, animal, and environmental health.

vii) CSIR-CIMFR organized a "Quiz competition" at Utkramit Uchh Vidyalaya, Kashiyatand on October 16, 2024
for promoting cleanliness and hygiene among 102 students as part of the "Swachhta Hi Sewa" campaign,
conducted by the CSIR-CIMFR Jigyasa Group.
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viii) CSIR-CIMFR Dhanbad hosted the Vidyarthi Vigyan Manthan (VVM) State Level Camp on 15.12.2024 bringing
together 101 students from across Jharkhand after an intense selection process. The event celebrated their
knowledge and enthusiasm through an engaging exam and an inspiring awards ceremony. Prof. Sukumar
Mishra, Director, lIT(ISM) Dhanbad graced the above occasion as the chief guest and Mr. Ashok Kumar, State
Coordiator, VVM as the guest of honour.
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Vidyarthi Vigyan Manthan

ix) A 2-days Teacher Training Workshop during 17-18 December 2024 was organised at CSIR-CIMFR, Dhanbad
under the CSIR-Jigyasa program in collaboration with the Royal Society of Chemistry.

A 2-days Teacher Training

x) CSIR-CIMFR conducted a hands-on training session on the “DIY Science Kit” on 17.02.2025 under the Jigyasa
Program for the Students of Utkramit +2 Uchh Vidyalaya, Virajpur, Dhanbad. A total of 54 students and 04
teachers from the school took part in this program.

xi) CSIR-CIMFR welcomed students from Kendriya Vidyalaya Gomoh for a Lab Visit under the PM Shri Scheme
under CSIR-Jigyasa Program on 27.02.2025.

tﬁ--f .
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xii) CSIR-CIMFR Organized the Program "One Health: Integrating Human, Animal and Environmental Health for
Diseases Prevention" under the CSIR-Jigyasa at Board Madhya Vidyalaya, Mugma on March 11, 2025 to
educate 64 students and 02 teachers.
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MAJOR EVENTS

¢ "National Technology Day" was celebrated on 13.05.2024. Shri D. B. Sundara Ramam, Vice President, Raw
Material Division, Tata Steel graced the occasion as the Chief Guest.

"National Technology Day-2024"

e Sri Prabhat Kumar, Director General, DGMS & Sri Sanjay Kumar Singh, Director Technical (OP) BCCL visited
CSIR-CIMFR as Distinguished guests on the occasion of “World Environment Day” on 05.06.2024 for promoting
awareness and sustainable solutions for facing environmental challenges.

“World Environment Day-2024"
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e Honourable Shri Dhullu Mahato, MP, Dhanbad graced the "International Yoga Day 2024" on 21.06.2024 as the
Chief Guest at CSIR-CIMFR, Barwa Road Stadium.

Iutn INTteErnational Yoga uay Zu

Yoga for Self and Society | ¢ o - zge 3he wom @ fon

Date - 21st June 2024

Ve SIR-CIMFR, vaad, Dhanbad
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“International Yoga Day-2024"

e Hindi week was successfully organized from 02 September to 09 September. The event was inaugurated by
Prof. Ram Kumar Singh, VC, BBMKU, Dhanbad. During Hindi week, ten CIMFR members who did the maximum
work in Hindi throughout the year were honored.

“Hindi Week — 2024”

e Prof. Budaraju Srinivasa Murty Director, IIT, Hyderabad graced on the occasion of 83" CSIR Foundation Day
on 30.09.2024, as the Chief Guest and Shri Ravindra Kumar, Director (Operations), NTPC was the Guest of
Honour.

“83™ CSIR Foundation Day”
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Prize Distribution on the occasion of 83" CSIR Foundation Day

e CSIR-CIMFR celebrated the “9th Ayurveda Day” on 29.10.2024. Dr. Ashok Kumar Sinha, Research Officer
(Ayurveda), Regional Ayurveda Research Institute, Patna, delivered a Talk on “Ayurveda Innovation for Global
Health”.

“9th Ayurveda Day”

e  CSIR-CIMFR hosted the “Curtain Raiser for IISF 2024” on 11.11.2024, unveiling the theme "Transforming India
into an S&T-driven Global Manufacturing Hub." The event featured 162 students, with Chief Guest Prof.
Arvind Choubey, Director, NIT Durgapur.

The curtain raiser for IISF 2024 unveiling the theme "Transforming India into an S&T-driven Global
Manufacturing Hub."
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e CSIR-CIMFR, Dhanbad celebrated its “78th Foundation Day” on 17th November, 2024. Prof. Sukumar Mishra
Director, IIT (ISM) Dhanbad graced on the occasion of the above as the Chief Guest. Prof. D. D. Misra,
Chairman, Research Council, CSIR-CIMFR, Dhanbad was the Honoured Guest during the event.

“78th Foundation Day of CSIR-CIMFR”

e The “Vigilance Awareness Campaign, 2024” was organized at CSIR-CIMFR, Dhanbad on 14" November, 2024.

“Vigilance Awareness Campaign, 2024”
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e The “Indian Mining Day-2024" was celebrated on 27.12.2024. Shri Ajay Kumar, Director (Technical/Planning
& Design), CMPDIL, Ranchi graced this occasion as chief guest of this celebration and also delivered the Indian
Mining Day lecture on this program.

“Indian Mining Day, 2024”

e CSIR-CIMFR celebrated “International Women's Day-2025” on 07.03.2025 with empowering address from
Chief Guest, Ms. Madhvi Mishra, Deputy Commissioner of Dhanbad.

“International Women's Day-2025"

e “National Science Day — 2025” was celebrated on 28" February 2025 featuring an Online Interactive Session
with Dr. Manu Prakash, Associate Professor, Stanford University on “Foldscope & Frugal Science”. Students
assembled the Foldscope to see tiny things like onion cells, curd, dust, and insect wings — things they had
never seen before.
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“National Science Day 2025”

o Nagpur Research Centre of CSIR-CIMFR organised an interactive event with Nagpur based NGO, Nisargvedh
on 14%™ July 2025. “Nisargvedh” is working in the field of afforestation, education, rural welfare, water
conservation and urban awareness. A talk was delivered by Shri Sukesh Gandhi, Founder of the Nisargvedh
highlighting the activities of the organisation. Miss Shruti Jain, Conservationist and Project Head- Nisargavedh
highlighted contribution of the organisation through a short film.
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An Interative Event at Nagpur Research Centre

e Shri Raviraj Sharma, Municipal Commissioner, Dhanbad Municipal Corporation, Dhanbad graced the occasion
as the Chief Guest on the occasion of closing ceremony of ""Swachhata Pakhwada' on 17.05.2024.

“Swachhata Pakhwada”
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IMPORTANT VISITORS

Dr. N. Kalaiselvi, DG, CSIR & Secretary DSIR visted CSIR-CIMFR on 23™ and 24™ May 2024 for exploring

groundbreaking research in coal beneficiation and inaugurating innovative facilities, fostering collaboration and
emphasizing sustainability.
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Inauguration of 1000 Ton Horizontal Tensile Testing Facility by Dr. N. Kalaiselvi, DG CSIR
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AcSYR el

Academy of Scientific & Innovative Research

Set up by an Act Parliament, An Institute of National Importance
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= CSIR-Central Institute of Mining and Fuel Research, Dhanbad
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Inauguration of AcSIR centre at CSIR-CIMFR by Dr. N. Kalaiselvi, DG CSIR
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Dr. Brajesh Pandey, Execut Director, Indian National Science Academy, New Delhi visited CSIR-CIMFR
Barwa Road on 03.08.2024 and delivered a talk on "Connecting Science with Society".

Dr. P. K. Satyawalli, Director, DRDO-DGRE alomg with a team visited CSIR-CIMFR on 9" January 2025
N - - 7 R \ I ——

An interactive session with Shri Prabhat Kumar, Dr. Hirak Ranjan Das, Director AICTE visited CSIR-
Former Director General of Mines Safety (DGMS) CIMFR on 25.03.2025 and interacted with Scientists
and Technical Staff.

A visit by Sri Arun Misra, CEO, HZL to CSIR-CIMFR Dhanbad on 8" January 2025
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CSIR-CENTRAL INSTITUTE OF MINING AND FUEL RESEARCH (CIMFR), 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 with the Vision "To be an
internationally acclaimed mining and fuel research organization”

Major Contributions oi (SIR-CIMFR are:

e Development of Safe Methods and Assessment of
Stability of Mine Workings

; *@ S o o Design of Backfilling Systems for Stabilization of Mine
Mumbai Howrah 3% Workings

Railway Line
e Design of Safe Blasting Patterns of Mines

ROCK EXCAVATION

Mahdevsal - Posoita
Station, Jharkhand

o Assessment of Subsidence and Ground Movement due to
Construction of new ! s Mini
Large Railway Tunnel (1 mning
in close vicinity (22 m ¥ it

parting) of 150 years e Design of Environmental Management Plan for Eco-
old brick line tunnel e . .« . .
e Friendly Mining and Coal Based Industries

e Investigations on Methane Emission due to Mining and
GHG Inventories

e Resource Evaluation and Reservoir Modeling of
Coal bed Methane

e Evolution of Methods to Control Mine Fire
e Design of Support Systems for Mines

Design & Development of Equipment, Instruments
and Components for Safe Mining

Coal Quality Assessment
Basic Studies on Coal Science
Coal Preparation

Coal Carbonization

Coal Liquefaction — Direct and Indirect routes =
Coal Gasﬂicatl.on Slope Stability
Coal Combustion e

Non Fuel Uses of Coal/ Value Added Chemicals o G

Fly Ash Utilization

CSIR-CIMFR also extends testing, evaluation, calibration
and consultancy services for explosives and accessories,
mine ventilation and safety equipment, roof supports,
personnel  protection equipment, flameproof and
intrinsically safe equipment, electrical cables, mining and
allied industrial components, wire ropes, cage and
suspension gear components, aerial ropeways, etc., for their
safe use. All facilities for conventional & instrumental
analysis of coal & coke, coal washing pilot plant, pilot coke
oven by electrical heating & non-recovery type, XRF, XRD,
FTIR, FETR, DTF, TGA, Surface Area Analyser,
Porosimeter, coal water emulsion, GTL, PTGA-MS, HPLC,
CPT, IPT, etc; EIA & monitoring of air, water, noise & soil
pollution, GC, particle size analyzer, washability
investigations on coals for cleaning potentialities, various
laboratory tests on coal preparation, coal washing pilot
plant for coarse and fine coal beneficiation.

For Further Information Please Contact:
Prof. Arvind Kumar Mishra
Director
CSIR-Central Institute of Mining and Fuel Research
Barwa Road, Dhanbad — 826 015 (Jharkhand)
Phone : 91-326-2296023/ 2296006/ 2381111
Fax : 91-326-2296025 /2381113
E-mail : director.cimfr@csir.res.in

Website:- www.cimfr.res.in




CSIR-Central Institute of Mining and Fuel Research (CIMFR), 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 declared by the Government of India, CIMFR has re-aligned its vision, missions and
policies and also redefined targets for short and long terms. This would promote rapid sustainable
national techno-economic growth with equal 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.
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