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Tr.&L[. 560(sr).—aretT W Afqaw, 1961 ¥ Ay 13, v [Affew (1) va 4) & qga Faifa

TTALTAT & AT G2 & AT I THT-TAT 6 AT 3T Taea THIT 9 & forw qiteqr sparorg F: # o
Sufaas e g AeEa = -

1.0 AR s At 16, 37 fafaTw (2) @ve (31) F s F forw, e sragtid saa st B
STTANTT:

1.1 FAZIH SAHA i FATY, T AR [Fawom:

1.1.1 T SfT Terers T I TLET:

FrRgar ARG AHE Y srater, THid 3 fFawor

G ST AT e AT G 6 919 & o0 97 | ey Soft seas/ Seds w\mor oo iy 3w,
AT T AT R et @ # Rt Aoft seue av wrede A
a7 ST AT 98 9¥ FAGEIF AT UF a9 | FH T &l

AT AT G AT § RTAmAT a1 Feg g gy
TH 979 & 70 9T 3+ THEeT AT
T

4474 G1/2021 (1
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3Ig wreafuE emer ofer ar fexfifRue adher ar
et A T a7 el o oo auwe
AT AT T SHHAANAT & srerar et s fawer
¥ Ry ar foeer|T a1 ¥ v g =9 a1 & o
T 7T THF TR

AT AT GAT 0T | =BT 97 Feg A g
TH 979 % {70 OTT 3+ THFeT T

HITHAT THTT 9 T 390, Jd aTa T @\ |

HEHA/HE FT SHAd A7 UT 9¥ ARG AqAT AT
FY H FH A GT

3Ig wreAfuE emer ofer ar fexfifRue adher ar
et gy e ar feattereT o s auEe
TEAT T T SSHHAATAT & srerar et o fao
T =3t 77 oo o1 Fe g gy =° 99 # o
AT T qHFHET T

HICHA/HE THIT 95 I 399, SR ared i @re

¥ wAA/AT T REd AT UE 9Y SHagiid aqed
T T T FTT AT

1.1.2 e 2oft oo swmor O —ge:

TRgar AT STV T ST, i i fFawr
T SSRAT | 23t 27 g SR G0 0 a9 | sraeor® Sl Fadr OT F F 412, G g e
F forT wTeT v |weReT T ¥ STAETIF ATHT TF TG A FH A 2
1.1.3 T Soff waere AT O ade:

PRI

FFZIF ATHT il FATY, TFhT 3 Fawor

GET AT G AT | RTAHT 47 Fvg G
T 26 97 o oI 97T 3+ THaRe] A9dr

EIEHA YT 95 ITT 390, AT e @1 § RIeAs a7
He & STHET a1 9% T FEgiiE AW A a9 F FH T 2

IF HTATHF FEremerT 98T a1 SeHisue gireT a7
Y A o 91 el 7 T auwe
TEFAT AT [IEWIT SIS % Arar el o+
oo # =3t a7 RvemT o1 F=s 9 g 3 A9
F forT AT 37 TEeRer T

HIEHAT T He THTT 957 I 3990, qiAa greaT @ |

HIEHA AT He & EoTq a7 98 9 HAgTE Fqad af a9 7
FH AN

1.1.4  T9H AT Ya=eT TAT 97 (Fa Gt @ o6 g difda) o

7

GAT T GAA S AI R § AT 37 e T
T 7 a7q (o0 AT o+ el Tadm

7

3Ig wreatad fAarer oher a7 TewiRue afar
77 D araanmy i @ AT 1 TEs
qOF TRAAT AT TS SHAHAAST & TATaT
Y o oo o =5t =7 oo o1 9 7

RIEEL AR A T a e, TFh o e
GAT TSI | BT 97 g AR g7 3 | 9Tea T SR @1 A7 gelt @ & o ditva e Sl
a1 % for #TeT e FHRe Frar T SHIT T T S, AT G @ Ar gel

gm ¥ fada aoft yaas a7 wrede i 2T a7 g w
AT TAT UF a9 & 7 7 2T
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ATLT T TSI ;ST 3

T 29 979 % forT 9= s Toenet Tgar

G AT G ST § o maT a1 e ae
T 29 97 o forT 9= 37+ THenet Tgar

T AT G AT GeAT G % forw H¥d A= Tw9or
T W SU, 49T SR @ AT gel @ H
FIHA/HE FT gREAT AT 98 T FARMH A 91 a9 &
FH A

3Ig reatas e oher a7 SextmRue oher
77 et AT are A Reafaaes s
THFLT AFIAT AT ATSAT ST F eATaT
freft s oo & =3ft = e a1 F g
T 29 97 o TorT 1= 37+ THeet AT

T JRETT @19 AT AT @ & forw Hfifvd wda/ae
T 9o AT 3T, Gt ST ar a7 get @ |
RIHAAE FT SRAT AT 92 T AGGIF AAT o1 a9 F
FH AN

1.1.5 Tt 2oft Tereerss y=TOT 9 (A oAt @1 F g i) - ge

JrEar

AR SATHT il AT, T A RFaor

gaq TSI # BT 97 w7 aewe e 3|
T F o1 a7 v AHRe TEar

AELTF AATF TRIAT TTH ITT JHAT e @ T
GAT TS T H AT F14 A9 UF a9 F F7 7 21

1.1.6 AT Soff sawerss THTOT 97 (Faer geoft @ & g i) ok

JRIAT

AGTH AT il 7afe, TFfa i< fErawor

AT AT GAT S EART § oA 97 Feg ALHTT
T 29 97 o TorT 9= 37+ THeet AT

HIET THTOT T (SHTT T ST Fqed GeAl =1 § w1 & (o0
gtaafara g afzd) srher Iuwia, qieerd ar gt areiT am &
RITHT AT 7 it HAT AT 9% T FARF T AAT A
FT T FH T 2N

3Ig AreAtys fFames gher ar sefuftue aher
7 Y greamme aie wr FaEETeT ¥ s
THEFET ATAT AT ATEAT SHTAATST % STATaT Rt
g1 faug ¥ f=R3ft a7 Reemwr a7 Fvx 9@ g
TH 9719 o 70 T 377 qHFeT TIAT|

HIH AT HE THTOT T (SHTT I ST Fael el @rai § w1
* form wfaatera § afgd) i Sw=ia, iRt a7 geft areiT
G H BIEHT AT A B 2Fd AT 99 9% AARE B
AT T AT FH T G

FIE: TEEF FEHAAT THIT 95 707 % forw a/qrst 10.1, 10.2, 10.3 vd 10.4 # F{0q qEreAT Therarqas I Fiie 6l
o Il

1.2 AR aqaa & sty T U =ae # U 9678 § F7 G5 Tei g |

1.3  9F @ # {0 T0 Jes SHagiid saqed TH1r 97 § srereft S5 effwa & #18 fFan g, #7186 936id o

AT T AT ST FATH Hf Qfr it FEF TFET 2T AR FAASIE TIAT HT HIs TATT I, 9 aF
TAH Tl ST G T o @1 % TaeF G0 T&T qgl (64T Sa1 gl Taerdh THIT 957 92 Ferfi 7 geares &l
Tere FIT ATHTHTIOT FEAT R TS Fle SATh THGF & T H FEAL ¢ 3 IH AAGNH AT =l AF9THAT

gt 2, 39 Rufa & 75 a+ft =il SR e siqsa {10 957 &1 o ATShat a1 @1 ATfersd 1T Y& 2l wre |
AT THTOT T THTH Tl g1 ST& qh dTe g1 Heiid ®BiH § [ordT 7 747 8l

14 SIHT SHEIT T SEEF FATAT 0l g€ 6 9T TG&F FIT f geareiiad i fGAifha gt Afey o 7 & Icame
TS e, A TeereT, ATARH /AT Ta e/ AT AT A1 T 0T, F 67 TH{d, FHTH, T, ATAT 3T E G ol A g
S freror o fAfer eow = & it e Anew) srerff 1 sraeas w7 7 At s o2 geare AT g
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1.5 & & Hel & ATgT ITH HAGNH AHT T el ol

1.6 /R F am Gt ot aeqmw (Tees, g wdad®d, Atvadr, qgEd Arvadr, qgrad dEaeE,

YA, FEET d3aTE, HAWR, Te, A1) F Tgd aredas @ad Tarad § ST Sq9d @9 § J18 disiiiet/
TR sl & a2ra AT S J|

2.0 78T F TH:

2.1 o e ¥ forn afver, wveger sranfa e (+fd) grr Enft et safer i s £ 2nfr |

2.2 v fawa & forw wedt #7 a1 &1 AT Fhu ST saeahdT & STETe Y9q1 &1 978 Aqauied &7 a1 g |
2.3 fauw siwyeas faw % forw srfersraw 150 sie g

2.4 9LAT IO FA & (O UF IFEATT H FFST AUTT oee ¥ T4 [Aaud | feahad i & 50 Ffaera &
FH YTH Al 219 ATeu (AT 150 ¥ 7 F F7 75) |

3.0  whwrRiEt F TgET uE A

3.1 YT ITHIEAT TLET % S A= & AqeAFATIAT SHAGIT HAT/HT |

3.2 T T & ervereft F T e 5 S WIS, S9eiT Tt A8t e AT
40 FENER F o ave:

4.1  FE A ITAEATE FII/FAAT THIT T AT THAT THTO-T STHT FIAT § ATAT ST HTTOT FIdT § AT

TEEAT % ZI AT T T STINT FIAT &, SHAT AT FIET TAIHSA & TN 6 AT I FART AU /AT ST T &
i e srater 3 forg sl aéter 3 foro st ot R ST askar 21

42  7fq Fre IFHTEATE S T AT T8T07 oo % for &1 T2 9dveAr § g =i AT Srar g srerar e e s
T ST 36T AT 8, 3 39 YT O F forT are § UHT 97T S7av g T I Ao 1/EAT SHIr 95 Srorar Aot THIT-

T STHT AT 8 oAt A AT YA 6 g, a7 d1e G & AT U 3HE TOH A HYEd FT q9har g v
IHHT ST 3<h THT97 9 7 T a0 foram S =ehar 21

5.0  RTHT ST SO TSt F Sfaw aRere ST a1 g Aited AT 19 €, av g [Ataa oty v
Tf=ra g =fua e S

6.0 Tt T g AT, STgt s SHagTE g, 9 § U 1T AT iy ST

7.0 TS & AT G TEATAST TATS : TS ST AT TR Tl (0AT ST ST T IHb A1 AFLTF T[T,

SARTE ATAT Td IT 6l T THTOT T T Tl A1 aAq7 [HeTRa e STHT FLGT & 9187 Tl (@0 70 g1 T
TEATAST AT 3ok TATHTIOT BIETHIYT SFHEATE FIXT AT AT IATO g T2 STHT FHZAT ST |

8.0 FFET SAMETREA IXrET i TRATT Fed & 9
8.1 #¥ &t & wdtear o= g1 % e Foheft oft wtaare &r #fF &t & ot wer & werer i srwia Ag; & SITush

8.2 | & g | WA FA H I TIF SFHIGAT STUAT fohTel, ATed UH YU TATIT THAT Feg F AT B FC
AR

8.3 weu® qareTfT Fir Thoreev/ofte RreH et 9vaw SRi/ATRRTT TgaT a9 FEaTHT geaTe Fad gl

8.4 s oft wlrearef, Forerant Aeqsh SToraT TLTeTsh STMAT o7 HSTAAT ol SAFLTHAT g, AT T IT 4T AFHHT F
forT =T g1 STt e g Y oft Rurf § srarsr /gt emmmom)




[\ [I—=0E 3(i)] HTL =T (ST SETLTL0T 5

8.5 g Y qdreareft, forelt ga¥ weATef¥ & ard=ia FAT AT Fe hATa/Ared, SfiT UH YU ST a4t arE g Agl

i frw 1w g srerat wlters & felt ot a0 % =T Aredi # ST AT AT FAE/ A= Fd 9T
SITAT & AT ST =TT e & 9H R

8.4 Tt ot TLTeT>iT T T &% 219 & 12 | U HUe il THIH d%F TLUAT A BIE HL S il AT Aol af
ST

8.7 (X FrE Tl AU T WedAT F I [ F & FIAT AT 0T IH IAL & & oI &7 797 8, T 87 SI1aT &

srrar Tt oeareft v amer/faeg SeaT 8.5 F ST U Tt | S =ivq F7 f3Ar S ar ag [ & acwre
THAT B FIE I

9.0 Tt #it fAgf:

9.1 SEl T FAgIa gl, awfad Aaua &7 squd @ ard, et JfafSa @eam & aaHieET [/ asras
/T AT TAT AN TFeF TAHAT THTT O (H T 9= Fiee G| a6 {9 THT 9 {7 o7fHe 8) g @
e sfe/eraraT a7 g A seavaey S WTee T WA S aeTaT ST Sew sieswted agfawedis weT
(T T F7) TET |

9.2 srara Rafa 1 Grgwe a1 &1 e off Taey Tt F & § 1 TG FT
10.0 9T  forg fase, TeasH w I
10.1 21 Aoft Jarersh THTT I o ITH(EATE T [HTETe aer «ff o

FH T JrET Ry Smd syt saeas & ITSTHH

1. g afvEiEEd & =mawfl g gaye, fEum U HIET AT gifare |
gE  ATAT  hrg AR GIT
FAAT IHF THFE Taar

2. G AAAT GAT AR T | 1 i yeee, R ud e qeen
RAmT stoar Fs FFR g

gaAIRd 3% g Arear | 2. [T uve At
ESIRERIRERER IR e e . v e

3 HIA7T qFvedt T qLar F9ar
TR U qfer  w¥ar TEw
Tawer, a1 B greramme 9
FAAT TAATEHE F FAT ATHIAT 6
garar et oft ser o & R=f
77 ReAET F¥AT Few AR g
AqHIGT 39  qHFA  TRIAT
o Sroft warerss srwTor 0= 3 AT

4. T AT GAT ATHATHGT H 1. G e, e e araTe e
fRemT oaT Feg EFEE g

AHITET IHF THFHE TIAT 2. fafawr uoe gt

5, Hifae dhvedt =t AT AT | 3, wrEe e
TR Ue qfer w¥ar TEw
T, AT G W Ars | 4 "R A
FAAT TAATEE F FAT ATHIAT 6 :

NEAE e S S g e R
77 ReAHT F¥AT Few A g
ATHITET I8 THFHE TAAT
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10.2 Tt Zoft Jarers THTOT 9 & ITHIEATE 6 RETgam adeT & S

w TRgar R S sufeafa smasas | st

Heqr £

1. A ATFIEAT & =ras/ Rl e e Fw qEE | g 9[-
FIT AHIET IHF THHE TAAT

2. A AT FA ATHATART H FSCAAT ororl ez HO0E | gy wfer,  fAge wg | TR
FIT AAIET IHF THFE TAAT

T et

HAaT Fvedl T THAT AAAT TredHISue TEer
ATAT THH THE AT FRAT ATIATITH IS SUET
IAATEET & @A A= & eArar Gy o o= T
H TRt = AT StoraT Fvg S g AT 396
THFET ATAT

1. @ gdgd, fFae ud
HTHATT FTET

2. &t uoe afEFr
3. ATET Awererer
4 AT AL
5 HTE HAT

10.3 T2 A0t Faersh THT T (SIF Fiee @7 T HI1HT) F STHIGATT 6l [ATTETE Tt S7 o

w AT vy e Suffa sraegs | areawg
e g
1. A AR § ST/ AT AT AT FeE AR | g e, e we | T )

FIT SAqHITRT 39 TS AT

AT LT

AT AT GAT AT § RemET et Feg
AYFHTT GT AT 96 quser Trgar fodr aoft

TaeE  (FHTT T Higd ST Fad Gotl Gari d Fd &
orarfifta g ) * ara

HATT Fvs o= T ATaT T A e qieT
AAAT THF qHFL AT FFel AT A1 JAateer
FIAT G ATHATAT F AATar T off s Ao ®
FRwerraT i =BT st Fvx a9 gRT AEiad 39+
qHF AFAr T Aoft wegw (AT 9 9igq S

St gelt Tt 3 w3 o iR & ) 3 e

1. @F &g, g ud
HTAT FTeAT

2. f&ifemr woe =t

AT qaaT gaq AfaarEEr § ffvenmr stuar e
LA T ATAIGT ST THF TRIAT

HAaT F0edt & T A9AT TedHisue qireT
FAAT THH qHFS AT TFT ATATE A gEataer
FIAT G ATHATAT F rerar T off e o ®
RweT 3w BT sreram Fex 99T T AqHIiad 39+
T ATAT

1. g gagq, fFaw g
AT TRT

2. &R woe =&
3. mrsfAw wefidy
4. 9T qIET
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10.4 T3t Zoft Taers THIT 9 (A9 Fiee @IAT qF HH0d) F ITHIGATL Al HHTTET TEer o Srusir:

ET) JRIar fAwr o sufafy qISTHT
=T AEF g

1 AT ATAATEERT H TTah/RW a1 1qam Fvg 9[- 9[-
TALFHTY T ATHI ST IEh THEE T

2 AT ATAT G ANATEHER § RoAHT 99T | gy wegew, B wd | aifereav
F7% LA GIT SATAIIT I8H THHS T TR T

3 T sy = AT AAAT TELASUE | {, @y geree, Bfer fetor
AT ATAT THE HHFET AT Pt ATAqTITE are AT T

AT IRATHE & G A wTe== % srerran e
ft o= fawr & R @7 B30 sroar ¥z | 2. BT et

TALEHTT GIT ATHIST I8 THHe T N e

4. OTET qHET

10.5 ST - AT T & T TIH 07 Jaee a7 G Soft Jaes o7 9= & o o oF AT
& Ua 97 (%. 100 /-) TIAT T=g< (875 /-) AT &l

11.0 Ff3wT F=itsT: Ford FoF A1 wH FEft oft wrer w7, ST IURE S9-wT | Afde 98t §, 5 3w qwer A Srar
g, i & garar 2

12.0 72 IITH=H % RS U fFeal ITeT & Frs =Aa/ei=T g1, qT SRS Y12 7T R

gRfrse-|
T fY JEeh AT 97 IEET g TSR

(et & fafaas, 1961%F aga)
(T) @ waE, e i awr g
A YeEA: -
af=er: wee # e, fgid o s Ssias yeae F fgia; Taa7 w10 F a; TIeET; $903 0 e,
T SYHT F 7T Ha it §4=T 3fi¥ ®IET
FRETT TG X TSATHT SFAGI qA: T ITAT 6 [0 AT FATEAT HT 999, TreA0 i &, aqe;
TRITRE qAqT AT AT Te77, Figer, Awaitrg T ATrea-wa? Fag; Frem s yagw; @ § ey
F o, ATy & Auew, RBaremare qaurene £ saer, By i e, sAfeTa I &1 avwr
FIRTT §4T2
ST GG T FTAT ZIT GATAT % HIFeS! U AT 7 Fei2or; @ FUtady siv ermar 1 e, scre
TTSTAT, AT TR0 T H=707; sTeqshTicors ST dreentiersd JIoT; ScATashdl; STTLATIOTSN AT T, G149 % T
# Ergonomics T ST
BT wege: Sia ate;, @aq aRASET gegied & forw qeddten; s sEte siv el i siafie 3w
(ATSATAT); AT FAFwor 3T AWTa [F==r o adie; O saq =1, FEefie Ioft yaem; Semedt (3= |@9res
RIECH]
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GEE QAT ST (TATFCO TATE AheAT), SUHAT (TATE0T TG AT), ST (T8 ST §4), THerdt
(st Erede wie), R i Jag!r @99 | TAaL0r F @adT, Hued & 39T, TgUer FET w1 ITAT, Ferr
AT, ST Jae; @ dal i T, A7 U2 A (e &Y g Fdem) gt afeuge § st=a gerest va
TRESTAT FT ATFE, AT AT A8 ATA=TH, 2013, (FARUFRAETUAUa sterfeas, 2013) i a= o &
HATAT FTLA| THATH! ST AT IFTE T I HET Tae)

GAT FT ATRAF THE: GAT KT AFATE, THETT IT @A FT THET — @A F Tgel, G F 9 AT G4 6 979 |,
FITL ATATOM AT (Hrueasm)|

T & ¥ Forg wry sarere: v R, Ao (3 wee

were % forg sragTia e ey yeee; @ # e ATy 3 &;
SR FelenT: =TT TeHeATsH % AT FHIEH] T FTETAT; I HIL ST ITAT
R -

e SR T FA: @19 Afaf=aw, 1952; @ 77w, 1955 (A1e+0 &0 1955), gredits =@ fafaaw, 1961, @
FaTa e, 1985, Fa e wrteraeor (qReaT =i faea arqfa & wafaq 3w f&fv=w, 2010 # @i 9% @np
AT, G SATIET S TTAAT 777, 1966, AT aTeedid GTHI 9¢ AN 219 ATl 3+ =77 i g

T T

QT § GLEAT: T@ATA FT FioA, AT 6 ATTATAE STIEH, FHEATAN 6 HT AT IAHT LHATH T I 160, AT %
A, AT T ST THAT TT; FROATE (AT, THAT FAed gI & T FHILT; FHEATH Al (=9 U FHeAT A
e, gaeATet & At Fon #7 T oA, @il § AT ¥ U F 39, TRAP (eeAT fit TFAH H
SHETT ); geear & HAa; THURT (AT Taee A1), LT Taed AT & dcd, THUATT a9 61 T,
AT (GetT) T § ATAF AT TRAT (THATT) ST AAThTee =i § gy F Saiad Taee e, et §
FHEATSH ST ST ot & Avere, geeT a1 5edT F FI, FHeAT = Afeat ua o fEfse wqw, gHear / gear
gfareras (Feaifém), @ weerr § e qeat F7 AR, qEEAT Taa= & At i aniery; arsuasr (St gren
TTS) 3 qEeAT afveqr (Safety Audit), FeaT wvaer; Braefir siw fGaefir afafaat; grar ydam & geEar stenfe
AR\ EDl

s yergm: fRrgia sfi ST, sremesia, Ay ofiT g2 semia S qeais, aair &= § T66 T % i,
STT® &t 9ga, SITEH qedisd a1, FEed SEH AEhad o7 FEe (Ssegemudy), 1 qear @gu
(ST, STt Afeem, s yaegm e, [eer w1 aargwy, = sarasfiear, ey, w2 ST &7
Torerem, ST Yaga § Saa® 6 ST, (SIRon) Ti=a adis=w & a7 SIiad gedisd Ud Siad Tae+ w7
zeqaT, fem v R e (Srosredt) i i

JATET G- I, FATE, TIT i FF7A0T; @ AT e F7 0T AT ITA; @ AT A HT THATHR 3T
fErayoror, =T ST g % Fr S|
G FY AW - T AT AR % FT, I AT AT F [oere; STRerd s S9ed; s it 22 37 9 7 6T )

Tt Ft dqatg; S At a1 AfAfEd g F a3 qfiea @ua aiEme § suftad g9, S
ST THY F9T9 % ST

A ST T FAFAATT: FeTeT Faed, 9= 7 ST & fuwar ¥ 92 S & @a? |
AYHTES GTAT | FH JEW T (R F F1207 =a7eq gas g 3689 a97d|
AT § SATIATAS STITEH ST 979 & S|
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Stae gay, TEEEE @)l

SATS IT FHTH FHIAT

QT T 9 TET AT Ieafe, TO7 S TA7, @I 7 T9T A Tga, 9 oAy, 9 R, T a9 q 9|

g # faenie: faefie % Fer, TAHITH ud F97e |

HATIRT Te: ATIET TG WA, SATATAHRTATT HATE, ITFIU ST TTRATT, ATITARTA HI=07 e, TR Y T474,

TR 37 FSFaaTRAT, ATITaETe I AT § &R0 SARIT il qLET, S 3T RO, Afq &7 gediswd, @« | F979,
fafata e RarefET s s=ma #1 F o === s gt

STerfe et sfie urerE

afega iR FEEEs et ffewEe siv =EaEEE, g S ardaeEr § g9 o9 F oh7 9w g9rE;
[ THATHLIT U THATHLT ITFT; RACAT &7 [FEwor F q€veh; @i ir o= St s 396 qeq; THATH ST
IR

TERTT: FTAH THTET % AT TG, TR AITH ST 376 AT

Gl § Tz 3iY Ty
Gt AT HIMT, ESTORT 37 Tfage Jomeft § geam qa 721
(CURERIUERSEIE DI

AT @i q9aT i THA ST AT ST AT G FEIET F FE; @A H A A G sEs
AT, Fleed, Hiee, v, e Taamte, arfiar & adie, fved wav # a1RT; 91T g ga870; SSihes oY Jas
EIEEREEERE URIREICIE el At e

GIAST q¥IET Gt o [T s Rwe greesr; [T & adie: amre $fi gt % femt § F=iga e, s
v Faare a¥ten; oITe |4, TEATAT 37 TATAY, weftigra wera vt zaamfa

g 3T T HaedT Aigd @i & g ofiT TIE@r: aTFe-2(7 37 [He-aied T greist SAaedT Sl 9T 37
[EEAEH

T @ & qlth: GTAST TFIET % @A FLd & A 1 AT T IFq G719 D TATET FLd AT FEF (TS,
HISTS, AT TATR) & TLHT T FATG ST 16 IFA I TATIET Fd @, ALTIAH T

AT FTEE G G TFIET F GIAAT AT I@AT Gl TATLL, T1FT Fe; &5 F G719, AT FHEC G 0l w7 <@,
TerfieT, Ioqrad s+ &1 fAmtor; Rt R & g F19 [Aoures #1 arefFe; gid O 8 W9 #i7 [Ein, Jiw,
¥ Ufe@es/ ¥, $51T atd, d12e a1, TA™, AR, IT A1, qaq8, ddg § hF, Aaea® o, s
et i1 sraeaT, 74, ASERET (gear), seauma g aret 7efid, T@-T@rE, S, gid e FIET, -5, a0
ST, FqeTt FE, Rrfier, t= € uH uw (HEMM) #it 9rfdr, €9 2 @it arfd, a1 ared Bsres, srag &1
AT, =7 7ige fRwim

[ % 9T & {70 @ 6T i il AT, TETATA g1 aTel qL1h, AT AT % HILO I g aTd gay, qTex
T 3 wehTe, Tie 47 e aefim

e samee gt Ber; fAeures & wraeve; B 6t Mt & sraegerar; sefee; faedest &1 w3 vd qeiFera
gefoiT; =it e Teaade # faewe £ aodis; soree fi T, sdTee it TIET R TATET FLT arer w1, S
gIee sATIeaT; T grer =TSl ¥ TUET; T it ATeae; THel saATieedT 3fiT sarieast i qioael; TaTawor F TqHer
TATH- SATIEET T 1o, GLEAT Hhod; TLHE faehie |
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I 3R TREET F ALY TR qeh; AT, ST ST, FAed omarer 3w gregriors amae T YA, Jreshd
TIEH 3T ITATEHAT AT, ITHLIT HEIT FT AHAT; TAg (TTHT) AILAL - TRATAT (A2t (Fre/qor sweme f&fem,
/0T S, SATR @A, T e, GIAAT A 9, a9 9% A HAa¥ gad fAfea); weeae,; e w2 9 o sy
FIUT Fed TT; AL Y TOTeAT ofe; AAELLUH (AT Toevse o feet freew); =7-fie w09 @iiw g

gt AT 3 Yq =7 FAwion: =iers, que uforem/Awae, 707 d, 9122 63, T, A9, SI-Ae7, Jdg, Tdg a9,
AELTT ATAAT, T AwTet it sqaedT, 79, gieed, Teaara g areit 79, T@-vamd, MR, g8 e FiE,
S, ZTE-siFerd, AqeTedt wiERT, detes, ta i un.us. fF urtdwr, ST & it are, Siar-area e,
e 7 i, =g wrde i

G 3R wreT A F ad # RTET # F forg T A it ATEonel 1 STGET: THIA fT qa@de 7
w2rer fe=r F Rrgia; w0, w2 - FEfe 6w aeee, R ae, gfiufee @7 oo we, dead
AT, AT AISIAH, Fieawored, Tareeadr, forefes sfiv gregrefes qam,; Fg= g=9AW avfiao, @& i
HSGAT; o TAY; Hag HCATel 6l GaT; T § aarael i TI-T@T 377 e, T JTF T, Rt Ica++ 37
ol TET & TAIE ST ASGAT hl ®I-C@T, TATST AT AF-ATET e, Taefia T TfaH AT, AT F ITH,
TR ST AT {6, T dlee, Fiad dlee, T AT, AIZT F1E § THTqH [0, T BT * artes 78,
TfeasH; TF TTH 6T Hiad; T7; Tk AT (AoITae T T I TG, Wb AF Th FATH I, T AT THITHT
FT AT, 39 % YT ST 3T g A A, arse gade ¢ werer FEEer F frgia; 3 g, daiE $iw
fie ¥ argT #1 2, I fAmior, A, s, |ree 99 &7 U F fow A, S % aden, S fAwtr ¥ oo
araeT Hefie, THTHT ofiT suTha 9, TAT AqAd, AT FT U, 59, q9, TATT & TqAT H TATET FA a1
e, fSITes aTEe i ATt SOrTet &1 TH1Ed F3d aTe e, € 9qad; €9 Ta¢+]

arit & R |t & ", Sorra; oo, 9 sl S frwerard i T g araariea; ster el sreeer w1
f2stTe, Sterrg & it TUET, T ST 97 &war, 9 F Jver, G dE, R arere, @faes dEr, se g s
T

fredre: qefera feweent w1 A, s Feses; it Fesest f g o whe, Gef-aee Reme,
faedres & faged, FIMUT sfiT Tow greas § faeweat #1 U 37 geierg @=ra, foenes aadia sie Iah
TqTUE TAAT, TA AT AT

g e & HeaTen® AN 1 ITART, @1 BT oY TR=e = #§ Feges &7 39

(F#) @ i, FedE, 9T SR SaTa

QI AIIHSH I GLIAT: G 00 T8 — THT T IATT, T[0T ST TATS; @I 6 gaT AT THATHL AT TTa[wor; word Joer
AT, T fRedey; i wraenE; farfee 9t &7 A it

THT 3R strkam: =TT # Tl F wva; S Ifde; qgd wmt § wff yarg; w6/ s sraar & yare; aresme e,
GTT AT % AHTSTAATIHE IO 67 TOET; @A H THT AL 6 FIAATET qL1h; TALT FHIoNT ST He 127wl

QI § q1Y YATE: a1 YATE & FIA; aTIHR &1 Tiare; Tiawre s fFarse & qweans; aasd aiie; 4
TR=ror IUREoT; ST gar A

Tt Afectem: HHT agaTe; s dfeares gara S TorET; awteraTtas frgid o s aid-we fafemm
Fapfaher Sfeerer: At dwit & frgia; dat ft fFreraard sie STwaT; =9, e siT srseqe [ e st
THAETAY | 99, a1 TaTg &1 3¢, F B0, RS oiw sawfl; gwev ol sy &, g2 T offshivr aree &7
Ffecrer; afearard & AT, dfeerer TomET|
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Afeerer ASET: dfecre derSe; ATHE T ATATT F AETT FT AT AT AT A SraeTFHAqrel w1 AEHA,
Ffecter deas fAguw; get wie At grr gty FEu ¢ s fEia &1 seaqre, JawieEdaras dedasn
OO T FET AIANT; HEATHE HISTORT FT TEAHTA, ITATd hl ATITHAT FT ATHAT, ATcAqT qAAT; G
Ffeerers § grferaT e, Steerem T=em)

FIGHESHA G I, FATH, ATT ST AT, et F7 0/ 377 IUATL; YA FT THATH ST TG0, et 1 97 12
AT |

QI Y ART: T 6T AT F FILOT, G T AT 61 TR, @I AT AR & [Fere; AR w3, geft @1 Hi1 o,
SAEE T AT ATTAY T T A

ST AT 1T Y TIHATH; TAT AT TTT AT 3T AT 6 FHIT S o I A1 T ATAeTEIT AT Thet1ah; AT
FTTAT IUFIT; BF AT FI-XGT; THT & et 1 i ofiw [Aair; arex dfsdve; AT=ee & T3, ST @aer T

TET S F91a: @1 | Tgd oY T941d - T4 STHL; TG FTF FT G5, T4, ATTTARTAT AT A AT 0T
ST, STATARTATT T, FAehle T9=Tq @ &1 a9719, 3 3 TAsATad|

T FT AT, AT T il TI-XET 3T FATMST; TR F AU RIEAST ST THTIT AL

STTH YEE: G TATa<0 6 Had | S Godishd i< frearwor, qaia<or & &l w1 Tae=q|

(&) @ wefivdy

AT Y AT, reTE AT, Tpde At

Tofit w1 g wefim &t =T, At v & e &iw grea, A, e v oige, o« 7 e o,
T

BIE SO TH e o7 AT STHLO 6 Hd Gl HT qIeTor 6T, Fies (670 WA1E, TR RH o,
STATEH, SATTAT SqAT 9, T4, ATTA 3T A T 1A FT FATAA, So1 1 ALAHT Fererar, graa o7 oF gre
TTaY T AT

7ot T ITFTOT ST T T THATE:

AT AW AT FEw, seaame, wefit on, sfET e, ST o awd, ST heey, FARET HHeay, W9 T,
& TS ST, ST ST JAFIT T ATIGE; T BT 3T TATS #0T|

G qTEre<; THY ST TEAATA & 9T 9T {hR{ET; 39 3w fora; O 3w Tee; 3Ted iR @vdiar f&eew; smerafes
;5o T, 5T, FT9er A ST GEIe IS (TiSTHe); SET ATeahd Y@ =, aTgee &l &HdT ST Hlex
T I[UETY; ATSET TEATIA T ATET AIT; LAT T, TEATIA,; AT ITRLI AT = 37T q7e707, 919 Rwefaea
S|

T wefa: 5% ga7 B, et 8 =% diees; uar v+ St (LHD, &= a1 o), =[afed e, & Irorsa
=TT 2(LPDT); &few aTee, AT uiagy aTga (A9 Siaure sgishd) U< g2¥ TRl

Gl § TETAT T HATA9 LT qTel STHLIT: T, A7 7 sAravers; qeaar a5; 1T gTeist F7 S@HT ST T,
AGHAINET (2fFed THS, T IR A, AT M), Feaay, Feen (97 Faay, e UId Feaaz, Had doe
Fr T, TTST Fvaa?); Thu< e, ol T F, g9 SUsor, §9 i yurrelt, 29 -fue For, fie a@< gaany, <
a1 & (EOT) o (BRI siiaves dad) i o= &, gIEgiad (o, AT geaY, oF FT [SS(Te 3ii¥ & ¥@l, U7
uferarer™, o e siiv qeer s, Ie% Ufdew Soare; ¥ a9 AT, wiie; AT erq &t @= & Sorer
ITFLTT T TEIHTA, Tl TS AT
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g T, f9rwary, gre qraw, &8y S AR, 97T A 1 AATEITI, UIHE q1ee F =974, M, T [Harefy;
ATSTHE, TS, FTel T RS2 3 T, 69, Tt it qioFd|

A Free weftaT (g sfiw gregiter): AHiw, somee g Be &1 &1 8iiw srove, R, e, omed; v, T
YT, TV, A AST; TORT AT, TS, Uk AT 3T IThT TG-TGTT ATLTIO, AT 2o, TA-T9 FHIOT Fea (37
(a1 o i =) (1PCC)!

AT, 1T 3T FEEE 97 FT AT, G0 {7 STTRT: FHIEE a7 AT ATRTAN ITH, AT A5 AT a1 91,
AT T Fererar; T ey, gear Tgal

TG-TGTE TUTAT: ST ¥ GAAT, Trearatst — S (Frers), Rt v, @mt #§ Farwes st e ot w@-
T YurTe | et ow sraria St 3w |eterd S@are Torrer|

T e SRR @@ & fBeda st &1 [fEi, d=9mr st fGaree; WRge sie {89 G, @
TR, JATRH TF, a7 FFed § T, IT TE4F ATIS; GIET A0 AT, Fae, Ta= T & qar
7=, grear o, |fdhe 997, e uee atF,; B t9e,; fiee fa=; omfaw; Rfafese wee s afde s 16T, g
oo, R 3rea ofiT 93 Feaes Feray; Hiey 37 Teex &1 9919, JHT Heaey fTarsq,; e g Fata
afvuae wfte e sea & & FAored * i, GrE ot st wm % saaer ua sqertes g,
Gl H IF dTees F ATLUTA ITFLOT T TEHTA

G | ST, AT, fasTet, FEEe a1y F7 [{Eir, §=0r ST ST, 2T 984

G § SIS ATH=IY WIS (T STHLOT o et AL

FHTFERT9M (Benefication), HRITART @TefeiT & forw wiie; diw, wtaw, RefHw ata siv swr dv==rst * R
T q: @0 Fehte At F frgid) s At aweft o

(%) @1 FFerr

G AT T S T & 719 % o0 ITor, 9960 § /799 % IHel

£ 7 uH (EDM): ATI9 % TG, TH1e; STHTT FT HeTe 37 141
Fofr AT e Fumer; drea it S s s &ofew st
TS A 3T FEE A AL, TATH Sael G TS ATfeehioree]

JHACIATSE: AT ATSAHI- aAMeed TASIATSE; gISTivad AT ATeahe HIT FHT ATIA, FASIATSE STATET; ZTa9
TUET; & SATTSre TREHAT, TaH AT T HAT; TATS AT TEATE THIS, T FAESATSE; T A1 7 g ua
Rrerieor, &/ SATE F a0 g g e F g, dEwrd

AFTAT, AGTORT ITFT; AT it THTE; Fed Y FFATard sfiv sequrer; Fighar & qii; i v s T,
9Tt T ITZITS T {IUA, A F TITS 37T TEATE THTITSIA

IYFLTT T TETHTA, SEHTA, ST 37T FeTrer|

Rt meerr: Bl Zrsree; @ adeor § St fY v (GPS) T Ziedt Fo HT TEHTe|

8 F G qafAq @ = @ G & g9t oew; gwe FAr (ufeadiee) adE g g e ar Ao,
AT TMESTATSE; TTALT AT T AT 37T FFeTeon| @ trer = & arer "qatard Berrr; arew feew #7 Feasiq dw
TR T2 SoTTet! 31T USt e 7 qrlE g

FATHT (FIRAA): T T IR F A7 AT == (FIRerer) F qiveh e Trear-awe wifraqa
ATt 2
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R auad, FEET =7 & & I F g g2 o7 aféwer afEnT w1 q9eq: siaadt ST F a7 oY e 37
et 7 fRor o7 g &1 e qur &6w afEar #7 aafREer o wwe atdw § 99 9o fir 3 € (3D) 97
IR

FET SR TS & g e F F07 ST avfiaor, TRe[Edr & qasis (TFared i o), a1 &1 fgrea
S F{fe &1 TS, Brerfi e w1 a9

TP fie: 87 TS ST Ifawe ZEwe §hes; & SAfene FT T

SThe SR B Y T Ao a6er sfw st AT arof 7% siv A w1 w3 S gt O A
A3 (Adg oY qRETa)|

gfa=ae i fsre o)

R0 we wereF it aHEAT, A3 FT A THEAT, T I GHLA0 AT TUETH

TR 7 e 3T St ST, TS, TETE Y TTIETT: HTSH T Ud 99 F Fatad [T, aaerorsharet &
FeqeT A foreeTia

G T ST TTSAATSAT T TATE § FEFE] FT SETATA
TR - 1
Tt Aot 3 erersh % TRIQAT & THIT - 97 F Forg qrer =t Irews
(arg & RAfRem, 1961 ¥ s=wta)

(T) & waE, e si aremor e

IR LG

g a5 y9ge F gia, 99T Fd, S, SAaEITI 37 A, gqe SRR 7 gt i aqree {7
ESCRECHE

FPITT TaGT T TG FT 34, TIeA0r ofiw faame; ashara, a7 THTeT; 20T T STahT AR
AT

IATST TG IS FT AT, THT A0 3{¥ FHI=or; sreqepticrs i Sreantiersh JTSTAT, ScATEshaT; AT
AT I

TITECr JEA: GaT o a7 = e e, € g of (EMP) 93iaor Taee JsT, G dat JIeHT a7 &
AT (R&R) (TAATH ¥ q: A=)

Ry

TATET AT AT FAA © G19 AtA=aw, 1952, @ == 1955, orq @+ fafaaw, 1961, =@ et Haw 1985,
Far T wTferaer (e oY a9qa arqid & getaa 3ar) &fH=e, 2010 & ymaem= S & @E| 9% 9n] g g,
T STAATRF TIAAT 419, 1966, &Tq il @1 9L AN 2 aTel F+F (a7 3 FTA|

QTTIOT YLET.

QI AT ATl AT FOT A [0 S 376 axfianeor; g 3¢ sfiT Hwoaar ¥ (AAHIET ¥2), FT &
AT FAEwoT; geeATst T BT T AT 6l TAAT; THATSN & (AT FILUT FT T AT, THEAT ol 1w,
Gl H AT & T & (o0 IUTT; TAL 6T TgaTd, ST AT FLTor i SiEs w7 Y64, T Taee TreEr (T
uq 91) (SMP); T8 tH It (SMP) & 9T, T8 UH §f (SMP) T qIT<T; THIOT ST THAT (TH o 9T) (SOP) 3w
ATAHTES @I | @AY F H FAEq T A0, FHAT FT FTHT, G G § AIGF qed; qEam oed §
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HqATRorAT ¥ ARAETY, o uH A (1S0) i qwar snfee, qear v, Fasfr siw fguefi awrd; qear yaea= &
FTHIIN H FAAT STATRIT T AT
g f A mgw = f sy g st arfifie e | f ggee; fEamnier o wed d Ry i
FIHIEITE, T e fo=ra qeer )
G H AT ST @AY, IHHT (Hareo |

T T qatg; ST (AHTIT F AASIF AIAHEE A9 & Ga¥ T S, Tt 9 F sfqatg & Siew F ey
& & 3T

¥ o= S Frwerary: w2rer wEeE, 9 Siv I it fRuwar & 2 Tifew s gav |

Har wivaw it ol e e @mt § i 7w i ol F wreor @qe $ie s aEal

g @A | ATIATEF @Ay o e«

TAvaT #7 You: TRd WY T=E, T ST Yiaaed, SEald 67 gEar; SR £ ASE, a9 TR, 4

2T H AT ST JauTT FT S Fw3 & TR0 (Reffeem va farefeanT su) ; s=ma & 19 & o @1 i
STrRrerm)

STt 3=t/ T o uree
St i =TS Tt MfesEm; g § 9 g0 aramEawer § 979 o & 3% JawT; fd Ta=a i
i ST =Y i Fgwor = a8 o Tt T AT 3T SHE AT TR 3fiY U=

Qe FEW Tt F T fgia; AT F ATIEUE $iY ITHT AEHA |
GEHI H F=gAl AT Ty

FHIONT o T Jaee i TRag Torrent § Taree & 91 Haiad 9z |
() fafsr si afer

sfasT: G FFaaT F TR ST T ST, ST aRE, gihs R F7 qEaAts Feware , S & a1,
T Tq% & S0, qX Gt FA&A0T, ST JI==1 f 2T

Qs qFeT @i arve [T siw ffwe greas; T & o amrer i o F et § A= [ s
e faory e, o |qTE, TEATAT ST wATAY, wefthiaa v ¥t Tafa

g 3T T HaedT Ai2d @1 & (g T U@ ATFe-2(7 37 [e-aied T greist sAaedT &l ®IET 37
[EEaEI

AT G & Ak GIAST TFIET % @A F4T & GF] FT A9 U IFT AT Dl TATET FLA ATl FIEE (TR,
HIETS, ARG SATR) & AT HT AT ST (96 SFA [ TATAT Hd 8 deTHF T

AT FTEE GAT: G TFEIET FT GIAAT 3T IT@AT HT TATLY, T Fe; & FT AT, AT e G HT €9 3@,
TerfieT, Ioarad o= &1 fAwmtor; Rt Ruw & g F19 [Aoures # arefEe; g O 8w W #7 AEin, =/ ET,
¥ TTA9E/ ¥ 7, FAF atd, A5 aid, e, qAa18, 39 AR, ddg, ade | e, Eeds qanf, S
et it sraeaT, w4, AR (gemar), seawrma M aret wefid, Ta-wEra, S, gid e wIET, -5, a0
ST, FqeTt FE, SRrfter, u= € uH uw (HEMM) #it 91fdr, €9 & @it arfdr, a1 ared @sres, srag &7
AT, =7 9ige Rt

e[ % 9T & {70 @I T GEhi il G, TETATA g1 aTel qLh, AT AT 6 HILO I g a1 gay, qTeL
TITAT % YhTE, T A7 ffeq arefim
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R same g Be; fAeumes & wraeve; B it Mot & sraegsnar; samfee; fAedest &1 w30 vd qeiFerd
gefeRT, wIft vd Seerade # fAwFie it aaie; sdTee il EILET; sATES i TACET Hl TATAT F ATl HTCH; ST
giee sATieeT; I grer =TSt ¥ TUET; T it ATeHeT; THe saATiee 3fiT sarfeast i qioawet; qatawr % srqger
ATH- SATIET T, AT Hohed; TLHeT faehie |

I@AT AT TRARH & ALay/ FehtT qeieh: M ST AL, Fea omeer s gregiiers omee T I, 9T e
ZIEH 3T ITATEHAT il VT, ITHIU HEAT F TH; Fead; TAFE FT TR 3T gTe WA FeddqT; TATAT 00
TUITeAT afR; & e & € uH (01TDS/ smavex 3fRuse o feeiy fawew); zv-fe wfah, e Ssfort wie, e
AT, [ {2t T8l

GAT ST TTeT AF=ror 3 qLT & AT % o T 7R STaemo F7 SEaaTe: i T s o7 w2 s
FT frgra; ot fe”, I8 U F FHTaet R GIA; Wk § FArael fil €T L@ 3T TG, I Iea T g
e % 991E 37 et &7 FIET, €F TG4, IR 37 AHATRT B, WH qlee, Fad dioe, qreqsd; A A9
Y HEAT; TE; T /I TCRET it R T T i AT, €9 % YT, siEwd fiY e ok fuw I, v
fAmTor, T, O, & A AT &Y ST A qAT, SR % adren, €9 FEi F o smaers qefie, @ee qqa;

TATH T HI, S, TH, TAT & TAT HT TATIAT FIA AT FILH, T T@T FT ATIGE AT FARIAT TOTAT; ST Hq oA
T qagA|

faeRe® TRl #7 TEAATT T AT T SATRST qadid oY dT9el g9dl, T o9 Aqegon T geear
cieensell

T % TS St & "aT; SAvArad w1 w9 aradrear, e, 99 3 €9 fAwedry; S et sEe #+71
=SITeA, Sewg & & TUET, €Y ¥ 9 7T, I iy, GEEAT A w97 w@AT, s aeE, dfeaee
FATY, I+ o @Al & a7 Haterd A

(&) v Afecrem

G ATIHES T HLAAT: I 0 60 I S T90; @ § HISE 241 A1 Gia=a &7 Qe a9qrae, o,
fFroroary, aedt i Ry At it fiv st &=t wifqefon)

FAH AT AFT T Il TULET: TE-TGTE T STANT; GLAT AFT il ST, o7 ZTSH T ATEATIA|

TR SiR T =T § THT F v Srstreeder ¥t it s awt & ware; T/ F yarg S e #§ agiady i oEr
F qLr,; fatsre wofiei = e 7T &7 A2, T FonT 7 HSratm

Q1 A Y YATE: a1 YATE & A, AN &7 Tiare, T v fFarse £t queart; saew @, yarg s
ITHLIT; ATHT ZAT AT

TS AY-HATE: JIEHT T3oTa,; TR 97 S=Te =T ¥ T0rT

Tofiet o F=Tere (FehfAear dtearer): qefiet arg d=rere; oA siw e, = i srseye A= H i
e § %, A g vare; B B, RHee o 29wl aFew o s %9, arg §=91ad & AT9es; a1y
TATAT T TOET

AT HATAT JISET: AT HATAT T FALET; ATFE AT ZAT F AW 6 AR AT AL, FAT AT AALTHRAT HT
AAT; AT HATAT qeas (2T, THT SAATHE dedsh [Gau ¥ FegeL F TEAAT, 19 6l aeTFHal 0
AT, AT HATAT T, G o A1 FATAd | g &, arg q=raa T

ATIHSA &A: I, FeATa, T &l I3, e[ F7 Taq19 377 ITATE; & FT Tra=a+ e fagmom
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G Y 3N G T ST F FTC0T, T q8H, T9d: T8 il THTET FIA 9T FIEF; TEATT A AFHATH; G o o9
AT | feT; i3y &=t F1 55 FLAT; THIIF aara0r F7 A A{rerma ey ;)

AACATI: FILI ¥ HATT; efiee qTeT AE T % T0F ST 6 G0 A1 S ATt A= ofiT aamdis, qeeT
TR ITFT; WE Y TG, g1 At Y Tt 7 [Autn; qre Arstde; ariier F 7y i 34T

T AR TG FEE1 § TEd SAY TATa- Ta9Td STHI; TATT FH1A AT TS, T, SATITARTA T TATLT ST AT 0T
SOTTEAT; SATATAHRTA T IS, AT ST TATATAT 6 TATT @I FHT a4

TERTET: FT 7T, AT TH il ©ILET ¥ SHATEITIT; TR F ATISUE; THTIT HTIT 3T THTIT THET0T|
(&) T TefiAd
FTAAT T ASTAT, ATATES Hoh(TH, TS Ao

Toftat &1 g wefim &t =T, At v & e & grea, A, e v oige, o« 7 e o,
T

BT S TOH SA¥e 3T STt ITHI % FH1F FFTAl HT AT GTRT, Fee (67 Tie, TehieT ©H 39,
STATEH, SATTAT SqAT 9, T4, ATTA 3T FEH T AT FT FATAA, So1 1 ALAHAT Fererar, graa o7 oF gre
TTEY T AT

FNT ITHI SR T &M WiHATT:

AT AT AT FEww, seaame, it qor, sfET e, ST ot awt, SR ey, FARET FFe, W9 T,
& LTS ST, T4 S JAFIUT T ATIEE; T BT 3T TATS 0T
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A1 & (EOT) o (BRI siiaves ¢ad) i o= &, BIEgiad (e, AT geaY, oF FT [SS(Te 3ii¥ & ¥@l, U7
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A e wLhA (R v gregitem): Ao, soaree gier 3o &1 &1 i sravem, o, s, amad; sve, 4
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FAATHT (FIRAA): TAE T S[FARTT o AT AT AT (FIRAL) F T FOoeH TrAr-aee FifraTe
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SR erge: gt si ST, sremesia, e ofiT g2 semia S qeais, Tt a=l § T TN & a0F,
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AT T ST ST ST, ST 3T TRaTU, STaTaaRTe e == Fe)

st T sk o

FfgRE it SEaTEs STt BeEEe $i ARSI, ga STEa araraeer § 979 o F 99807 98 3974,
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e, samee grar e, Meures % Amyeve; e 7 Fadt v sraeasrar; sarfeeT; Fehest &1 TR U qeiEerd
ST, A hie® Tl ST Seh! AT9eT FeAAT, T ARTT AFLTII ST GLEAT ATALTIHAT SATES T TILET; AT ohl
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(Aot s fafer, Jie/qt 3=, sAt® @ae, T T, Tl ad 9%, 29 9% Y [Aaw gb faferT); Fea,
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o w2, st gefei wieq, Aarsdr e Yt e foeew =i fev-aa9 & 2 92647 729 |
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wLET |
HRWTT TG AT GaTeAT 7 9349, TiOreor fiv e, T, d &7 JH19T, IO AT SahT ST
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MINISTRY OF LABOUR AND EMPLOYMENT

(DIRECTORATE GENERAL OF MINES SAFETY)

NOTIFICATION
Dhanbad, the 11th August, 2021

G.S.R. 560(E).—In pursuance of the provisions of Regulation 13 (1) and 13 (4) of the Metalliferous Mines
Regulations, 1961, the Bye-laws for the grant of certificates on exemption basis and for conduct of examinations for
Manager’s Certificates of Competency, are stipulated by the Board as follows:-

1.0 Practical Experience: -For purpose of Regulation 16(2) (a) following practical experience shall be

approved:

1.1 Period, Nature & Details of Practical Experience:

1.1.1 First ClassManager’s Certificate-Examination:

Qualification Period, Nature & details of Practical
experience.

Degree in Mining Engineering or other equivalent |Not less than One year of practical experience in a

qualification approved in that behalf by the Central |Metalliferous mine having below ground

Government workings after —

OR Possession of Second Class Manager’s

Diplomain Mining or Miningeng ineering or other equivalent Certificate, in acapacity requiring-

qualification approvedin that behalf by the Central |The possession of Second Class

Government Manager’s/Foreman’s Certificate

OR

Senior Secondary School Examination or Intermediate

examination or its equivalent from a recognized Board or
University or Diploma or Degree in any subject other than
Mining Engineering, Applied Geology, Civil, Mechanical or
Electrical Engineering, or other equivalent qualification
approved in that behalf by the Central Government.

Diplomain Miningor Mining engineering or other equivalent

Not less than Four year of practical experience in

examinationor its equivalent from a recognized Board or
University or Diplomaor Degree in any subject other than
Mining Engineering, Applied Geology, Civil, Mechanical or
Electrical Engineering, or other equivalent qualification
approved in that behalf by the Central Government.

qualification approved in that behalf by the Central |a Metalliferous mine having below ground
Government workings after —

Possession of Foreman’s Certificate, in acapacity

requiring—

The possession of/Foreman’s/Mate’s Certificate
Senior Secondary School Examination or Intermediate |Not less than Three year of practical experience in

a Metalliferous
workings after —

mine having below ground

Possession of Foreman’s/ Mate’s Certificate, in
acapacity requiring—

the possession of Foreman’s/Mate’s Certificate

1.1.2 Second Class Manager’s Certificate-Exemption:

Qualification Period, Nature & details of Practical experience.
Degree in Mining Engineering or other equivalent |Not less than One year of practical experience in
qualification approved in that behalf by the Central |a Metalliferous mine having below ground
Government workings after possession of the requisiteac

ademic qualification.
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1.1.3 Second Class Manager’s Certificate- Examination:

Qualification

Period, Nature & details ofPracticalexperience.

Diploma in Mining or Mining engineering or other equivalent
qualification approved in that behalf by the Central
Government

Not less than three years of practical experience
in a Metalliferous mine having belowground
working after—

Possession of Foreman’sCertificate,
In acapacity requiring—

The possession of Foreman’s Certificate or

Mate’s Certificate

Senior Secondary School Examination or Intermediate
examinationor its equivalent from a recognized Board or
University or Diplomaor Degree in any subject other than
Mining Engineering, Applied Geology, Civil, Mechanical or
Electrical Engineering, or other equivalent qualification
approved in that behalf by the Central Government.

Not less than two years of practical experience in
a Metalliferous mine having below ground
working after —

possession of Foreman’s/ Mate’s Certificate, in a
capacity requiring —

The possession of Foreman’s Certificate or
Mate’s Certificate.

1.1.4 First Class Manager’s Certificate (Restricted to mines having opencast workings only)- Examination:

Qualification Period, Nature & details of Practical experience.

Degree in Mining Engineering or other equivalent |Not less than One year of practical experience in a

qualification approved in that behalf by the Central |Metalliferous mine having below groundor

Government opencast workings after —

OR Possession of Second Class Manager’s
Certificate, (including Certificate which is

Diploma in Mining or Mining engineering or other equivalent

qualification approved in that behalf by the Central
Government

OR

Senior Secondary School Examination or Intermediate

examinationor its equivalent from a recognized Board or
University or Diplomaor Degree in any subject other than
Mining Engineering, Applied Geology, Civil, Mechanical or
Electrical Engineering, or other equivalent qualification
approved in that behalf by the Central Government.

Restricted to mines having opencast workings
only) in acapacity requiring—

The possession of Second Class Manager’s/
Foreman’s Certificate (including Certificate
which is Restricted to mines having opencast
workings only)

Diploma in Mining or Mining engineering or other equivalent
qualification approved in that behalf by the Central
Government

Not less than Four year of practical experience in
a Metalliferous mine having below ground or
opencast workings after —

Possession of Foreman’s Certificate, (including
Certificate which is Restricted to mines having
opencast workings only) in acapacity requiring—

The possession of/Foreman’s /Mate’s Certificate
,(including Certificate which is Restricted to
mines having opencast working sonly)

Senior Secondary School Examination or Intermediate
examinationor its equivalent from a recognized Board or
University or Diplomaor Degree in any subject other than
Mining Engineering, Applied Geology, Civil, Mechanical or
Electrical Engineering, or othere quivalent qualification
approved in that behalf by the Central Government.

Not less than Three year of practical experience in
a Metalliferous mine having below ground or
opencast workings after —

Possession of Foreman’s/ Mate’s Certificate,
,(including Certificate whic his Restricted to
mines having opencast workings only) in
acapacity requiring—

The possession of Foreman’s/Mate’s Certificate,
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(including Certificate which is Restricted to mines
having opencast workings only)

1.1.5 Second Class Manager’s Certificate (Restricted to mines having opencast workings only)- Exemption:

Qualification Period, Nature&detailsofPracticalexperience.

Degree in Mining Engineering orother equivalent |Not less than One year of practical experience in a
qualification approved in that behalf by the Central |Metalliferous mine having belowground or
Government opencast workings after possession of the
requisite academic qualification.

1.1.6  Second Class Manager’s Certificate (Restricted to mines having opencast workings only)-Examination:

Qualification Period, Nature&detailsofPracticalexperience.

Diplomain Mining or Mining engineering or other |Not less than three years of practical experience in a
equivalent qualification approved in that behalf by the |Metalliferous mine having belowground or opencast
Central Government working after—

Possession of Foreman’s Certificate, (including
Certificate which is Restricted to mines having
opencast workings only) in a capacity requiring—

The possession of Foreman’s Certificate or
Mate’s Certificate (including Certificate which is
Restricted to mines having opencast workings only)

Senior Secondary School Examination or Intermediate |Not less than two years of practical experience in a
examination or its equivalent from a recognized Board or | Metalliferous mine having belowground or opencast
University or Diploma or Degree in any subject other than | working after—

Mining Engineering, Applied Geology, Civil, Mechanical
or Electrical Engineering, or other equivalent qualification
approved in that behalf by the Central Government.

Possession of Foreman’s/Mate’s  Certificate,
(including Certificate which is Restricted to mines
having opencast workings only) in a capacity
requiring—

The possession of Foreman’s Certificate or Mate’s
Certificate (including Certificate which is Restricted to
mines having opencast workings only)

Note: Subject to successfully passing the examinations as detailed under Clauses 10.1, 10.2, 10.3 and 10.4 for
Manager’s Certificate of Competency examinations.

1.2 Practical experience, for a period of less than one week in a mine shall not be considered.

1.3 Every certificate of practical experience should containprecise information about the capacity in which the
candidate worked, the nature of work done, and the date of commencement and termination of experience at each
mine.No certificate of practical experience shall be considered unless it is granted by the Manager of the mine. Every
suchCertificate shall also carry the signature of the applicantattested by the Manager. Where a person working as the
Manager of a minerequiresapracticalexperience, it shall be considered only ifitisgranted by the Agent or Owner of the
mine. No Certificate of practical experience shall be accepted unlessitisina form prescribed by the Board.

1.4  The certificate of experience must be signed & dated by the Manager with seal of office and not by
ProductionManager/Ventilation Officer/Senior Manager/Safety Officer etc. Capacity, nature of work done, place,
experience anddates of commencement and termination of training must be clearly indicated. Candidate must sign at
the specificplace.

1.5  Practical experience gained outside duty hours is not acceptable.
1.6  Experience obtained in actual mining operations under any designation (supervisor, Assistant Supervisor,

Engineer, Assistant Foreman, Mate, Assistant Mate, worker, trainee, etc.) after possessing degree/diploma in mining,
may be treated as equivalent to PGPT/ PDPT etc.
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2.0 Type of Examination:

2.1  The examination for each subject shall consist of a Computer Based Test (CBT) of three hours duration.
2.2 Questions for each subject shall be submitted to the Board. The Board may ratify the questions, if required.
2.3 Subject Marks: - Every subject shall carry maximum of 150 marks.

2.4 In order to pass the examination a candidate must obtain not less than 50% of the maximum marks in each
subject in Computer Based Test (i.e. at least 75 out of 150).

3.0 \dentity and conduct of Examinees:
3.1  While appearing in an examination, every candidate shall conduct himself/ herself as required by the Secretary.

3.2 Electronic gadgets like mobiles, lap-tops etc. Shall not be inpossession of the candidates in the examination
hall.

4.0  Penalty for Misconduct:

4.1  Any candidate who submits false certificate or counterfeits certificate or makes false declaration or adopts
unfairmeans during the examination, may be disqualified by the Board and also debarred from appearing at any
subsequentexamination foraspecifiedperiod dependinguponthefactsofthe case.

4.2  If a candidate who has been declared successful in any examination for the grant of a certificate or who has
beengranted a certificate is found to have submitted a false certificate, or to have counterfeited a certificate or to have
made false declaration, the Board maycancel his/ her result or withdraw the certificate issued to him, as the case
maybe.

5.0 Declaration of Results: The final result of the examinations as approved by the Board, shall be announced by
the Secretary on a date fixed by the Board.

6.0  Frequency of Examinations: The examinations shall be held once in a year, as far as practicable.

7.0  Applications to be supported by Original Certificates, etc.: No application shall be considered unless it is
supported by scanned copy of all required original certificates for qualifications, practical experience, age and is
accompanied by evidence that the prescribed fee has been paid. The original certificates and their self-attested copies
shall be submitted by the candidate upon passing the said examination.

8.0  Rules governing the conduct of Computer Based Test (CBT):

8.1  No candidate shall be permitted to attend the CBT once the CBT has commenced.

8.2  Be foreenteringthe CBT hall, every candidate shall leaveall books, notesand paper etc. outside.

8.3  Every candidate shall be required to signina Register/Sheet in which his roll number/|D would be recorded.

8.4  Any candidate esiringtoconsulttheexaminerorinvigilatororanyotherassistantsrequiringanyassistanceshouldstand
inhisseat to draw attention but should not call out.

8.5  Any candidate speaking to any other candidate, or consulting any book or notes, or using paper other than that
supplied by the Board or using any other unfair means or acting in a manner considered improper by the examiner
shall be liable to be disqualified.

8.6  No candidate shall leavethe examination hall before the expiry of onehour after the commencement of the
examination.

8.7 When candidate has completed the answer to the questions or when the time allowed for answering the
questions haselapsed, or when a candidate has been disqualified under Clause No.8.5, hemustatonce leave the
Examination Hall.

9.0 Appointment of Examiners:

9.1  Question banks shall be prepared as objective type Multiple Choice Questions (MCQ), as far as practicable by
the Academicians / Scientists conversant with the concerned subjects from reputed institutes and / or Mining
Engineers holding First Class Managers’ Certificate (including Certificate which is restricted to mines having
opencast workings only) and /or an Inspectors of Mines appointed by the Board.

9.2  Except in an emergency, no member of the Board shall act as an examiner.
10.0 Subjects, Syllabus and Fees for Examination:

10.1 The candidate for First Class Manager’s Certificate shall be examined as follows:
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S. No.

Qualification

Subject in which

required Toappear

Syllabus

Degree in Mining Engineering or other equivalent
qualification approved in that behalf by the Central
Government

Mine Management,
Legislation and General
Safety.

Diploma in Mining or Mining engineering or other
equivalent qualification approved in that behalf by
the Central Government; possessing Second Class
Manager’s Certificate

1.Mine Management,
Legislation and General
Safety.

2.Winning and Working

Senior  Secondary  School  Examination or

Intermediate examination or its equivalent from a
recognized Board or University or Diploma or
Degree in any subject other than Mining Engineering
or other equivalent qualification approved in that
behalf by the Central Government; possessing
Second Class Manager’s Certificate

3. Mine Ventilation.

Diploma in Mining or Miningeng ineering or other
equivalent qualification approved in that behalf by
the Central Government

1. Mine Management,
Legislation and General
Safety

Senior  Secondary  School  Examination or
Intermediate examination or its equivalent from a
recognized Board or University or Diploma or
Degree in any subject other than Mining Engineering
or other equivalent qualification approved in that
behalf by the Central Government.

2. Winning and Working
3. Mine Ventilation

4. Mining Machinery

5

. Mine Surveying

ANNEXURE-|

10.2

The candidate for Second Class Manager’s Certificate shall be examined as follows:

S.No.

Qualification

Subject in which
required to appear

Syllabus

Degree in Mining Engineering or other equivalent
qualification approved in that behalf by the Central
Government

NIL

INIL

Diploma in Mining or Mining engineering or other
equivalent qualification approved in that behalf by the
Central Government

Mine Management,
Legislation and General
Safety.

Senior  Secondary  School  Examination  or
Intermediate examination or its equivalent from a
recognized Board or University or Diploma or Degree
in any subject other than Mining Engineering or other
equivalent qualification approved in that behalf by the
Central Government.

1.Mine
Management,Legislation
and General Safety

2.WinningandWorking
3.MineVentilation

4 MiningMachinery
5.MineSurveying

ANNEXURE-1|

10.3

The candidate for First Class Manager’s Certificate (Restricted to mines having opencast workings only)

shall be examined as follows:

S. No.

Qualification

Subject in which
required To appear

Syllabus

Degree in Mining Engineering or other equivalent
qualification approved in that behalf by the Central
Government

Mine
Legislation
Safety.

Management,
and General

ANNEXURE-I1I
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2 Diplomain Mining or Mining engineering or other | 1. Mine
equivalent qualification approved in that behalf by | Management, Legislation|
the Central Government; possessing Second Class | and General Safety.

Manager’s Certificate (including Certificate which is . .
Restricted to mines having opencast workings only) 2.Winning andWorking

3 Senior  Secondary  School Examination or
Intermediate examination or its equivalent from a
recognized Board or University or Diploma or
Degree in any subject other than Mining Engineering
or other equivalent qualification approved in that
behalf by the Central Government; possessing
Second Class Manager’s Certificate (including
Certificate which is Restricted to mines having
opencast workings only)

4 Diploma in Mining or Mining engineering or other 1. Mine Management,|
equivalent qualification approved in that behalf by the| Legislation and General
Central Government Safety

5 Senior  Secondary  School Examination or | 2. WinningandWorking
Intermgdiate examination or itg equivalept from a | 5 MiningMachinery
recognized Board or University or Diploma or . .

Degree in any subject other than Mining Engineering | 4. MineSurveying
or other equivalent qualification approved in that be
half by the Central Government.
10.4 The candidate for Second Class Manager’s Certificate (Restricted to mines having opencast workings
only) shall be examined as follows:
S. No. |Qualification Subject in which | Syllabus
required to appear

1 Degree in Mining Engineering or other equivalent |N|L INIL
qualification approved in that behalf by the Central
Government

2 Diploma in Mining or Miningeng ineering or other | Mine Management,
equivalent qualification approved in that behalf by |Legislation and General
the Central Government Safety. ANNEXURE-1V

3 Senior  Secondary  School  Examination or|1. Mine Management,
Intermediate examination or its equivalentfrom a Legislation and
recognized Board or University or Diploma or General Safety.

Degree in any subject othe?r thap Mining Engir}eering 2. Winningand Working.
or other equivalent qualification approved in that
behalf by the Central Government. 3. Mine Surveying.

4. Mining Machinery

10.5 Fees to be Paid: The fees to be paid along with the application for grant of First Class Manager’s Certificate
isRupees One Hundred (Rs. 100 /-) and Second Class Manager’s Certificate is Rupees Seventy Five(Rs. 75/-).

11.0 SavingClauses: Board may take decision on any matter, not specified under the above bye-laws, which may be
brought to it for disposal.

12.0 If there is any variation or doubt between English and Hindi versions of Bye-laws, then English version of
Bye-lawswill prevail overthe Hindiversion.
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ANNEXURE-|
SYLLABUS FOR EXAMINATION FOR FIRST CLASS MANAGER’S CERTIFICATE
(Under Metalliferous Mines Regulations, 1961)
(a) MINE MANAGEMENT, LEGISLATION AND GENERAL SAFETY

MINE MANAGEMENT:-

Introduction: Evolution of management; theory and practice; principles of scientific management; elements of
management function; planning; organization and control; structure and design of organization for mining enterprises.

Personal Management and Organizational behavior Selection: Selection, training and development of human
resources for mining enterprises; leadership; study of traditional leader behaviour; autocratic, democratic and Laissez-
Faire behaviours; conflict management; conflict in organization; sources of conflict; dealing with conflict; organizing
for conflict resolution; conflict and growth; individual motivation; two way personal communication.

Production Management: Determination of norms and standards of operations by work study, analysis of mine
capacities and capability; production planning, scheduling and control; short term and long term planning;
productivity; concepts and measurements; application of Ergonomics in mine operation.

Financial Management: Capital budgeting; techniques for mining project evaluation; payback period and IRR;
methods of cost analysis and cost control; break-even charts; working capital management; ERP (Enterprise
Resources Planning).

Mining Environment: EIA (Environment Impact Assessment), EMP (Environment Management Plan), ETP
(Effluent Treatment Plant), STP (Sewerage Treatment Plant), threat to environment from underground and surface
mining, means of mitigation, treatment of pollutants, monitoring systems, water management; mine closure plan;
R&R (rehabilitation and re-settlement). RFCTLARR Act, 2013 and laws related to forest land. Technical and
biological reclamation and top soil management.

Economic Impact of Mining: Economics of mining effect on community —before, during and after mining; corporate
social responsibility (CSR).

Materials Management for mining sector: ABC analysis, Inventory Management.
Industrial Accident: Study of human factors of industrial accidents; their causes and remedies.

LEGISLATION:-

Health and Safety Laws: The Mines Act, 1952; Mines Rules 1955, Metalliferous Mine Regulation, 1961, Mines
Rescue Rules, 1985, provisions of Central Electricity Authority (Measures relating to Safety and Electric Supply)
Regulations, 2010 applicable to mines; Mine Vocational Training Rules, 1966, other rules and legislation as may be or
become applicable to Metalliferous mines.

GENERAL SAFETY:-

Safety in Mines: Duty of Care, Occupational hazards of mining, causes and prevention of accidents and their
classification; accident statistics; frequency rate and severity rates; cause-wise analysis, basic causes of accident
occurrence; investigation into accidents and accident report; in-depth study into various causes of accidents, measures
for improving safety in mines; TRAP (take responsibility in accident prevention); cost of accident; SMP (Safety
Management Plan); Elements of SMP, Preparation of SMP, Standard Operating Procedure (SOP) and Hazard
Management Plans, dealing with accidents and emergencies in opencast mines, Causes of accident or incident,

Accident Investigation methods and steps, Accident / Incident reporting, contribution of human elements in mine
safety,

Workers participation in safety management;
ISO and safety audit; safety conferences; tripartite and bipartite committees;

Role of information technology in safety management.
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Risk Management: Theory and application, baseline, continuous and issue based risk assessment, how they are
applied to technical areas, hazard identification, risk assessment techniques, Work Place Risk Assessment and Control
(WRAC), Job Safety Analysis (JSA), Risk Matrix, Risk Management Options, Hierarchy of controls, Control
Effectiveness, means of managing (minimizing or eliminating) risk, computer application and simulations, manager’s
role in risk management, due diligence, application of risk assessment and risk management with reference to due
diligence, Concept of Triggered Action Response Plan (TARP).

Airbone dust:- Generation, dispersion, measurement and control; suppression and treatment of mine dust; sampling
and analysis of mine dust, Hazards due to dust in mines.

Mine fires:- Cause of mine fires, dealing with mine fires; firefighting organization; fires in quarries over developed
pillars; Ore stack and waste dump fires, Hazards due to extraction of developed pillars, its mitigation, Hazards due to
extraction of fiery seam or hot strata.

Inrush of water: Hazards and risk of mining operations, surface and underground, near water bodies or
unconsolidated mass and its mitigation

Failure of Benches and Dumps: Strata management. Hazards and risks associated with Bench and Dump stability.
Hazards due to Extreme weather condition in opencast mines and its mitigation

Occupational hazards in mining and precautions

Biological Hazards, Chemical Hazards

Working at heights

Mine Gases: Generation, Properties and Effects, Detection of Mine Gases, Methanometers and Multi Gas Detectors,
Gas Chromotograph, Flame Safety Lamps

Mine explosions: Cause of mine explosion, preventive measures and dealing with mine Explosions.

Disaster management: Crisis Management Plan (CMP), Emergency services, equipments and procedures, emergency
control rooms, rescue and recovery; procedure and responsibilities, safety of persons engaged in emergency response,
investigations and reports; assessment of damage, mine rescue; mine gases and their physiological effects; rescue
equipments; resuscitation and reviving apparatus; selection and training for rescue work.

First aid and ambulance

Notified and occupational diseases: Silicosis and pneumoconiosis, physiological aspects of breathing in dust laden
atmosphere; dust sampling and sampling instruments; methods of counting and analysis; other mines diseases and
their symptoms; preventions and treatment.

Lighting: General principles of artificial lighting; lighting standards and their assessment.
Sanitation and health in mines

Safety related issues in Crushing, Mineral/Overburden handling and transport system.

(b) WINNING AND WORKING

Geology: Nature and occurrence of ore deposits; description of Indian mineral deposits; application of geology to
mining; geological structures; folds, faults, fractures, fissures etc., methods of boring, boring through disturbed strata;
bore hole survey; indicated and proved mineral reserves; interpretation of geological maps.

Opening of Mineral deposit: shaft sinking and drift drivage; methods of sinking: mechanized sinking, in ordinary
and water logged grounds and other special methods; shaft supports, temporary and permanent, mechanised stone
drifting etc.

Developments and layout of mines including surface and underground arrangements: Layout and development
of shaft-top and pit-bottom and haulage arrangements.

Underground Mining Methods: Choice of methods of stoping and factors (depth, thickness, inclination, etc.)
affecting the same;methods of development,stone drifting and statutory provisions.

Opencast Mining: Opening of mineral deposit and preparation for excavation; box cut, types; selection of site;
Layout of Opencast mine, parameters, formation of production benches; ripping; types of rippers; cycle of operation;
Construction of Haul roads and ramps, width, super elevation / camber, central bund, side bund, slope, base, sub-base,
surface, Surface friction, materials required, drainage, curve, visibility, machines to be used, maintenance, monitoring,
Haul road crossings, T-junction, tri-junction, four-way crossings, parameters, Parking of HEMM, parking of dump
trucks, GO-line design, Shelter construction, view point construction.
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Watering of mine roads for dust suppression, methods to be used, hazards due to overwatering, type of water spraying,
spot or strip watering.

Drilling; blast hole drills; performance parameters; requirement of number of drills; blasting; use and safe handling of
explosives, blasting techniques in stoping and development; blast design; factors influencing blast design; deep hold
blasting; calculation of charge per hole; ground vibration; secondary blasting and problems of blasting; environment
friendly non-blasting techniques; safety aspects. Permitted explosives.

Discontinuous / cyclic methods of excavation and transport: shovel dumper operation; applicability of electric
shovel and hydraulic excavators; cycle time and productivity calculation; estimation of equipment fleet; continuous
Surface Miner - operational methods(wide/full base methods, wide/full bench, block mining, stepped cut, empty travel
back, turn back and continuous mining methods); conveyors; shiftable and high angle conveyors; mode of operation

etc;, OI'TDS (operator independent truck dispatch system); in-pit crushing and strip-mining; safety aspects.

Construction of Haul roads and ramps: width, super elevation / camber, central bund, side bund, slope, base, sub-
base, surface, Surface friction, materials required, drainage, curve, visibility, machines to be used, maintenance,
monitoring, Haul road crossings, T-junction, tri-junction, four-way crossings, parameters, Parking of HEMM, parking
of dump trucks, GO-line design, Shelter construction, view point construction.

Watering of mine roads for dust suppression, methods to be used, hazards due to overwatering, type of water spraying,
spot or strip watering.

Application of concepts of Rock Mechanics for designing the methods of mining and strata control: Theories of
ground movement and strata control; stress, strain - compressive and tensile, shear strength uniaxial and tri-axial
strength, Poisson’s Ratio, Young’s Modulus, convergence, elasticity, lithostatic and hydrostatic pressure; rock mass
classification, strength of stooks; shaft pillar; protection of surface structures; design and stability of structures in rock;
rock mass rating, design of support and reinforcement for underground excavations and open pits, support resistance,
yielding and non-yielding supports, dynamic and static loading, measuring instruments, consolidated and
unconsolidated fills, rock bolts, cable bolts, wire mesh, latest developments in mine supports, economics of support
design, subsidence; caving of rock mass; bumps; monitoring of rock mass performance; roof management, mechanics
of rock fragmentation; monitoring of rock mass performance, Types of bench and dump slope failures, Theories of
ground movement and strata control, ; Dump types, internal and out of pit dumps, Dump construction, size, shape,
Site selection and preparation for dumping, Methods of dumping, machines required for dump construction,
consolidated and unconsolidated dumps, slope stability; slope angle, benches, berms, factors affecting slope stability,
design criteria and monitoring systems; dump stability; dump management.

Danger from different sources of water; precautions to prevent inundation, siltation, bench and dump failures;
designing drainage system, calculation of catchment area, sump and pump capacity, water dams, retaining walls,
siltation ponds, gabion walls, water danger plans

Application of numerical modeling in mine design, application of computers in mine design and operational controls.
(© MINE VENTILATION

Composition of mine atmosphere: Mine gases - generation, properties and effects; sampling and analysis of mine
air; flame safety lamp; gas detectors; gas chromatograph; monitoring of different gases; telemonitoring.

Heat and humidity: Sources of heat in mines; geothermal gradient; heat flow in deep mines; effects of heat and
humidity; psychometrics; computation of thermodynamic properties of mine air; basic modes of heat transfer in
mines; methods of calculation of heat flow and temperature rise in mine airways; air cooling and conditioning.

Air flow in mines: Laws of air flow; resistance of airways; resistance and splitting problems; equivalent orifice; flow
control devices; permissible air velocities.

Natural ventilation: Seasonal variations; calculation of natural ventilation pressure; thermodynamic principles and
other short-cut methods.

Mechanical ventilation: Theory of different fans; characteristics and suitability of fan; selection, testing and output
control; fans in series and parallel; reversal of air flow; fan drift, diffuser and evasee; booster and auxiliary fans;
ventilation of heading and sinking shafts; standards of ventilation; ventilation calculation.

Ventilation planning: Ventilation layout; determination of size of shafts and airways; estimation of air quantity
requirements; ventilation network analysis; Hardy Cross methods of iterative analysis and application of linear theory;
thermodynamic network analysis and computer application; application of numerical modeling; estimation of pressure
requirement; ventilation survey; recent development in mine ventilation, ventilation plans.



[\ [I—=0E 3(i)] HTL =T (ST SETLTL0T 35

Airborne dust: Generation, dispersion, measurement and control; suppression and treatment of dust; sampling and
analysis of dust; physiological effect of dust.

Mine fires: Cause of mine fires, dealing with mine fires; fire fighting organization; fires in quarries; ore stack and
waste dump fires.

Inundation: Causes and prevention; precautions and techniques of approaching old water logged working; safety
boring apparatus; pattern of hole; design and construction of water dams; water lodgements; monsoon preparations,
water danger plan.

Rescue and Recovery: Rescue and recovery in mines - rescue apparatus; organization of rescue work; investigation,
emergency preparedness and response system; emergency organization; recovery of mine after explosion, fires and
inundation.

llumination: Cap lamps, layout and organization of lamp rooms; standards of illumination; photometry and
illumination survey.

Risk Management: Risk assessment and analysis with reference to mine environment, management of
environmental risks.

(d) MINING MACHINERY

Strength of materials; Applied mechanics; Fluid mechanics.

Theory of Machines: Machine design, different types of gears and drives, bearing, collars and joints, brakes and
friction clutches, governors.

Heat engines:  General outline of working principles of steam generators and auxiliary equipment, condensing
plant, reciprocating steam engines, turbines, internal combustion engines, conduct of gas, oil and steam engine trial;
mechanical efficiency of engines, measurement of indicated and brake horsepower.

Machine tools and workshop processes:

Wire ropes: Construction details, applications, mechanical properties, breaking load, factor of safety bending factor,
capacity factor, snap length, critical depth inspection; examination and discarding criteria; rope capping and splicing.

Mine winders: Types and applications components; shaft fitting; drums and sheaves; ropes and guides; drives and
control systems; automatic contrivances; brakes; cage; skip; counter weight and suspension arrangement; duty cycle
diagram; winder capacity and motor power calculations; equivalent mass of winder installation; safety devices;

Installation; examination and testing of winding equipment, nondestructive testing.

Underground machinery: Jack hammer drills; jumbo drills; roof bolters;; LHDs(Electric or diesel),pnumetic loaders,
low profile dump truck (LPDT),service vehicles,man transport vehicles,road headers etc.

Material handling equipment in mines: Types, construction and operation; safety devices; maintenance and
calculations for rope haulages; locomotives (tractive effort, draw bar pull, ideal gradient), conveyors, systems (belt
conveyor, high angle conveyor, shiftable belt conveyor, pipe conveyor);, scraper winches, aerial rope-ways,
communication equipment, man riding systems; in-pit crushers, feeder breaker etc., EOT cranes (electric overhead
travel) and other cranes, hydraulic lifter, tyre handler, track design and layout; super elevation; track fitting and safety
appliances; self acting inclines; rail wagon loading; plants; use of diesel equipments in underground mines, free
steered vehicles.

Pumps: Types, Characteristics, motor power, capacity and calculations, laying of water mains, dealing with acid
water; slurry, drainage; lodgements, storage, designs and layout of dams, sumps, pumping problems.

Opencast machinery(electric and hydraulic): Constructions, function and operation of blast hole drills, rippers,
scrapers, shovels; dumpers, Surface Miners, road graders, dozers, wheel loaders; rock breakers and their maintenance

aspects, water-trucks, |n-pit crushing conveying (IPCC).

Generation, transmission and utilization of Power, Steam and compressed air: Air compressor and auxiliary
equipment; air turbines and air engines; efficiency of power, steam systems; safety aspects.

Maintenance Systems: Monitoring and reporting, tribology — corrosion, planned maintenance, Preventive, periodical
and total maintenance systems in mines. Condition based monitoring and related maintenance system.

Mine electrical engineering: Generation, Transmission and distribution of electrical power in mines; radial and ring
main distribution; power economics; industrial tariffs; power factor improvement; sub-station arrangements; short
transmission lines; cables; switch gears and protective devices; protective relays; circuit breakers; gate-end box; drill
panel; field switch; transwitch; symmetrical fault and circuit breaker rating; mine signaling; electrical drives and
semiconductor controllers; selection of motors and starters; semiconductor devices; principles of operation of thyristor
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controlled variable speed electrical drives; electrical breaking; earthing; flameproof enclosures and intrinsic safety;
use of high voltage operational equipment in mines.

Generation, transmission and utilization of power, steam, electricity and compressed air in mines; safety aspects.
Automation in mines:- Armchair mining (tele-operations of mining equipments.

Plants for screening, sizing and Beneficiation of minerals. Principles of re-inforced concrete construction, including
design of beams, columns, retaining walls and other structures. Properties of other building materials

(e) MINE SURVEYING

Linear measurement: |nstruments for measuring distance and ranging, units of measurement in surveying.

EDM: Principles of measurements; types; correction and selection of instrument.
Angular measurement: Prismatic compass; bearing of lines; local attraction; magnetic declination.

Dials: Loose and fast needle surveying; plan table surveying and micro-opticalidade.

Theodolite: Modern micro-optic theodolites; measurement of horizontal and vertical angles; theodolite traversing;
traverse calculation; computation of coordinates; adjustment of traverse; temporary and permanent adjustment;
Gyrothedolite; principle and determination of Gyro north; determination of true bearing by equal altitude method;
tacheometry.

Levelling: Levelling instruments; types of levelling; characteristics and uses of contours; methods of contouring;
booking and reduction methods; shaft depth measurement; temporary and permanent adjustment of levels.

Use, care, testing and calibration of instruments.
Controlled surveys: Triangulation; trilateration; application of GPS and Total Station in mine surveying.

Field astronomy: Astronomical terms; determination of true bearing by equal altitude method; Gyro theodolite;
principle and determination of Gyro north. Astronomical triangle; conversion of time system and precise
determination of azimuth by astronomical methods.

Correlation: Methods of correlation surface and underground including Gyro-Laser combination.

Development: Surveys of flat, moderately and steeply inclined and vertical workings; control of direction and
gradient in drifts and roadways traversing along steep working with or without auxiliary telescopes, 3Dlaser profiling
of bench walls in opencast working.

Theory of errors and adjustments: Causes and classification of errors; indices of precision; laws of weight;
propagation and adjustment of errors; adjustment of triangulation figures.

National grid: Map projection and universal transfers Mercator; transformation of coordinates.

Area and volume calculation: Different methods and their limitations; earthwork and building estimation; laying out
of rail curves and haul road curves, surface and underground.

Sampling and reserve calculations
Dip, and strike problems, outcrop problems; borehole surveying and calculations.

Types of plans, section and their preparation, care, storage and preservation: legislation concerning mine plans
and sections; duties and responsibilities of surveyors.

Application of computers in mine surveying and preparation of plans.

ANNEXURE - ||

SYLLABUS FOR THE EXAMINATION FOR SECOND CLASS MANAGER’S
CERTIFICATE OF COMPETENCY
(UNDER METALLIFEROUS MINES REGULATIONS, 1961)

(a) MINE MANAGEMENT, LEGISLATION AND GENERAL SAFETY

MINE MANAGEMENT:

Introduction: Principles of scientific management; management function; planning; organization and control;
structure and design of organization for mining enterprises.
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Personal Management: Sclection, training and development of human resources, conflict; dealing with conflict,
motivation and two way personal communications.

Production Management: Production planning, scheduling and control; short term and long term planning;
productivity; concepts and measurements.

Environmental Management: Mine Environment monitoring and control; EMP (Environment Management Plan);
mine closure plan; R&R (rehabilitation and resettlement).

LEGISLATION:

Health and Safety Laws: The Mines Act, 1952; Mines Rules 1955, Meatlliferoyus Mine Regulation, 1961, Mines
Rescue Rules, 1985, provisions of Central Electricity Authority (Measures relating to Safety and Electric Supply)
Regulations, 2010 applicable to mines; Mine Vocational Training Rules, 1966, other rules and legislation as
applicable to Metalliferous mines.

GENERAL SAFETY:

Safety in Mines: Causes and prevention of accidents and their classification; frequency rate and severity rates; cause-
wise analysis, investigation into accidents and accident report; in-depth study into various causes of accidents, cost of

accident; measures for improving safety in mines; Hazard |dentification, risk assessment and risk management, Safety
Management Plan (SMP), Elements of SMP, Preparation of SMP, Standard Operating Procedure (SOP) and Hazard
Management Plans in opencast mines, cost of accident; human elements in mine safety, workers participation in safety

management; 1SO and safety audit; safety conferences; tripartite and bipartite committees. role of information
technology in safety management.

Mine Gases: Generation, Properties and Physiological Effects, Detection of Mine Gases and Multi gas Detectors, Gas
Chromotograph, Flame and Electric Safety Lamps.

Mine fires and Hazards , its mitigation.

Inrush of water: Hazards and risk of opencast mining near water bodies, rivers, mitigation measures against risk from
inrush of water.

Failure of Benches and Dumps: Strata management. Hazards and risks associated with Bench and Dump stability.
Extreme weather condition: Hazards due to Extreme weather condition in opencast mines and its mitigation
Occupational hazards in surface mining and precautions.

Disaster management: Rescue and recovery; investigations and reports; fire fighting plan; rescue equipments;
resuscitation and reviving apparatus; selection and training for rescue work.

First aid and ambulance

Notified and occupational diseases: silicosis , physiological aspects of breathing in dust laden atmosphere; dust
sampling and sampling instruments; methods of counting and analysis; other mines diseases and their symptoms;
preventions and treatment.

Lighting: General principles of artificial lighting; lighting standards and their assessment.
Sanitation and health in mines

Safety related issues in Crushing and ore handling and transport system.

(b) WINNING AND WORKING

Geology: Nature and occurrence of mineral deposit ,their classification; geological features of mineral deposit;
methods of boring, boring through disturbed strata; bore hole survey; interpretation of geological maps.

Opening of Mineral deposit: shaft sinking and drift drivage; methods of sinking: mechanized sinking, in ordinary
and water logged grounds and other special methods; shaft supports, temporary and permanent, mechanised stone
drifting etc.

Developments and layout of mines including surface and underground arrangements: Layout and development
of shaft-top and pit-bottom and haulage arrangements.

Underground Mining Methods: Choice of methods of stoping and factors (depth, thickness, inclination, etc.)
affecting the same;methods of development,stone drifting and statutory provisions.

Opencast Mining: Opening of mineral deposit and preparation for excavation; box cut, types; selection of site;
Layout of Opencast mine, parameters, formation of production benches; ripping; types of rippers; cycle of operation;
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Construction of Haul roads and ramps, width, super elevation / camber, central bund, side bund, slope, base, sub-base,
surface, Surface friction, materials required, drainage, curve, visibility, machines to be used, maintenance, monitoring,
Haul road crossings, T-junction, tri-junction, four-way crossings, parameters, Parking of HEMM, parking of dump
trucks, GO-line design, Shelter construction, view point construction.

Watering of mine roads for dust suppression, methods to be used, hazards due to overwatering, type of water spraying,
spot or strip watering.

Drilling; blast hole drills; performance parameters; requirement of number of drills; blasting; use and safe handling of
explosives, blasting techniques in stoping and development; blast design; factors influencing blast design; deep hold
blasting; calculation of charge per hole; ground vibration; secondary blasting and problems of blasting; environment
friendly non-blasting techniques; safety aspects; Permitted explosives.

Discontinuous / cyclic methods of excavation and transport: Shovel dumper operation; applicability of electric
shovel and hydraulic excavators; cycle time and productivity calculation; estimation of equipment fleet; conveyors;
shiftable and high angle conveyors; mode of operation etc.; OITDS (operator independent truck dispatch system); in-
pit crushing, ore handling plant.

Application of concepts of Rock Mechanics for designing the methods of mining and strata control: Theories of
ground movement and strata control; shaft pillar; protection of surface structures; design and stability of structures in
rock; design of support and reinforcement for underground excavations and open pits, roof management, consolidated
and unconsolidated fills, rock bolts, cable bolts, subsidence; caving of rock mass; bumps; monitoring of rock mass
performance; mechanics of rock fragmentation; Dump types, internal and out of pit dumps, Dump construction, size,
shape, Site selection and preparation for dumping, Methods of dumping, machines required for dump construction,
slope stability; slope angle, benches, berms, factors affecting slope stability, design criteria and monitoring systems;
dump stability; dump management.

Use and safe handling of explosives: blasting techniques and their relative efficiency, total cost concept and safety
precautions.

Danger from different sources of water; precautions to prevent inundation, siltation, bench and dump failures;
designing drainage system, calculation of catchment area, sump and pump capacity, water dams, retaining walls,
siltation ponds, gabion walls, water danger plans.

(©) MINE VENTILATION

Composition of mine atmosphere: Mine gases - generation, properties and effects; sampling and analysis of mine
air; and multi-gas detectors; gas chromatograph; monitoring of different gases; telemonitoring.

Flame safety lamps and their design: use of maintenance; testing of safety lamps; lamp house and organization.

Heat and humidity: Sources of heat in mines; geothermal gradient; effects of heat and humidity methods of
calculation of heat flow and temperature rise; heat load due to various machines; air cooling and conditioning.

Air flow in mines: Laws of air flow; resistance of airways; resistance and splitting problems; equivalent orifice; flow
control devices; permissible air velocities.

Natural ventilation: Seasonal variations; calculation of natural ventilation pressure.

Mechanical ventilation: Mechanical ventilators; characteristics and selection, testing and output control; fans in
series and parallel; reversal of air flow; fan drift, diffuser and evasee; booster and auxiliary fans; standards of
ventilation; ventilation calculation.

Ventilation planning: Ventilation layout; determination of size of shafts and airways; estimation of air quantity
requirements; ventilation network analysis; thermodynamic network analysis and computer application; estimation of
pressure requirement; ventilation survey; recent development in mine ventilation, ventilation plans.

Airborne dust: Generation, dispersion, measurement and control; suppression and treatment of dust; properties of
dust; sampling and analysis of dust.

Mine fires: Cause of mine fires, spontaneous combustion, factors affecting spontaneous combustion; detection and
prevention; dealing with mine fires; sealing off fire-areas; build-up of extinctive atmosphere; fire fighting
organization.

Inundation: Causes and prevention; precautions and techniques of approaching old water logged working; safety
boring apparatus; pattern of hole; design and construction of water dams; water lodgements; monsoon preparations,
water danger plan.

Rescue and Recovery: Rescue and recovery in mines - rescue apparatus; organization of rescue work; investigation,
emergency preparedness and response system; emergency organization; recovery of mine after fires and inundation.
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llumination: Cap lamps, layout and organization of lamp rooms; standards of illumination; photometry and
illumination survey.

(d) MINING MACHINERY
Strength of materials; Applied mechanics; Fluid mechanics.

Theory of Machines: Machine design, different types of gears and drives, bearing, collars and joints, brakes and
friction clutches, governors.

Heat engines:  General outline of working principles of steam generators and auxiliary equipment, condensing
plant, reciprocating steam engines, turbines, internal combustion engines, conduct of gas, oil and steam engine trial;
mechanical efficiency of engines, measurement of indicated and brake horsepower.

Machine tools and workshop processes:

Wire ropes: Construction details, applications, mechanical properties, breaking load, factor of safety bending factor,
capacity factor, snap length, critical depth inspection; examination and discarding criteria; rope capping and splicing.

Mine winders: Types and applications components; shaft fitting; drums and sheaves; ropes and guides; drives and
control systems; automatic contrivances; brakes; cage; skip; counter weight and suspension arrangement; duty cycle
diagram; winder capacity and motor power calculations; equivalent mass of winder installation; safety devices;
Installation; examination and testing of winding equipment, nondestructive testing.

Underground machinery: Jack hammer drills; jumbo drills; roof bolters;; LHDs(Electric or diesel),pnumetic loaders,
low profile dump truck (LPDT),service vehicles,man transport vehicles,road headers etc.

Material handling equipment in mines: Types, construction and operation; safety devices; maintenance and
calculations for rope haulages; locomotives (tractive effort, draw bar pull, ideal gradient), conveyors, systems (belt
conveyor, high angle conveyor, shiftable belt conveyor, pipe conveyor);, scraper winches, aerial rope-ways,
communication equipment, man riding systems; in-pit crushers, feeder breaker etc., EOT cranes (electric overhead
travel) and other cranes, hydraulic lifter, tyre handler, track design and layout; super elevation; track fitting and safety
appliances; self acting inclines; rail wagon loading; plants; use of diesel equipments in underground mines, free
steered vehicles.

Pumps: Types, Characteristics, motor power, capacity and calculations, laying of water mains, dealing with acid
water; slurry, drainage; lodgements, storage, designs and layout of dams, sumps, pumping problems.

Opencast machinery(electric and hydraulic): Constructions, function and operation of blast hole drills, rippers,
scrapers, shovels; dumpers, Surface Miners, road graders, dozers, wheel loaders; rock breakers and their maintenance

aspects, water-trucks, |n-pit crushing conveying (\PCC).

Generation, transmission and utilization of Power, Steam and compressed air: Air compressor and auxiliary
equipment; air turbines and air engines; efficiency of power, steam systems; safety aspects.

Maintenance Systems: Monitoring and reporting, tribology — corrosion, planned maintenance, Preventive, periodical
and total maintenance systems in mines. Condition based monitoring and related maintenance system.

Mine electrical engineering: Generation, Transmission and distribution of electrical power in mines; radial and ring
main distribution; power economics; industrial tariffs; power factor improvement; sub-station arrangements; short
transmission lines; cables; switch gears and protective devices; protective relays; circuit breakers; gate-end box; drill
panel; field switch; transwitch; symmetrical fault and circuit breaker rating; mine signaling; electrical drives and
semiconductor controllers; selection of motors and starters; semiconductor devices; principles of operation of thyristor
controlled variable speed electrical drives; electrical breaking; earthing; flameproof enclosures and intrinsic safety;
use of high voltage operational equipment in mines.

Generation, transmission and utilization of power, steam, electricity and compressed air in mines; safety aspects.
Automation in mines:- Armchair mining (tele-operations of mining equipments.

(e MINE SURVEYING

Linear measurement: Instruments for measuring distance and ranging, units of measurement in surveying.
EDM: Principles of measurements; types; correction and selection of instrument.

Angular measurement: Prismatic compass; bearing of lines; local attraction; magnetic declination.

Dials: Loose and fast needle surveying; plan table surveying and micro-opticalidade.

Theodolite: Modern micro-optic theodolites; measurement of horizontal and vertical angles; theodolite traversing;
traverse calculation; computation of coordinates; adjustment of traverse; temporary and permanent adjustment;
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Gyrothedolite; principle and determination of Gyro north; determination of true bearing by equal altitude method;
tacheometry.

Levelling: Levelling instruments; types of levelling; characteristics and uses of contours; methods of contouring;
booking and reduction methods; shaft depth measurement; temporary and permanent adjustment of levels.

Use, care, testing and calibration of instruments.
Controlled surveys: Triangulation; trilateration; application of GPS and Total Station in mine surveying.

Field astronomy: Astronomical terms; determination of true bearing by equal altitude method; Gyro theodolite;
principle and determination of Gyro north. Astronomical triangle; conversion of time system and precise
determination of azimuth by astronomical methods.

Correlation: Methods of correlation surface and underground including Gyro-Laser combination.

Development: Surveys of flat, moderately and steeply inclined and vertical workings; control of direction and
gradient in drifts and roadways traversing along steep working with or without auxiliary telescopes, 3Dlaser profiling
of bench walls in opencast working.

Theory of errors and adjustments: Causes and classification of errors; indices of precision; laws of weight;
propagation and adjustment of errors; adjustment of triangulation figures.

National grid: Map projection and universal transfers Mercator; transformation of coordinates.

Area and volume calculation: Different methods and their limitations; earthwork and building estimation; laying out
of rail curves and haul road curves, surface and underground.

Sampling and reserve calculations
Dip, and strike problems, outcrop problems; borehole surveying and calculations.

Types of plans, section and their preparation, care, storage and preservation: legislation concerning mine plans
and sections; duties and responsibilities of surveyors.

Application of computers in mine surveying and preparation of plans.
ANNEXURE-I1|
SYLLABUS FOR EXAMINATION FOR FIRST CLASS MANAGER’S CERTIFICATE
(Restricted to Metalliferous Mines HavingOpencastWorkingOnly)
(Under Metalliferous Mines Regulations, 1961)

(a) MINE MANAGEMENT, LEGISLATION AND GENERAL SAFETY
MINE MANAGEMENT:

Introduction: Evolution of management; theory and practice; principles of scientific management; elements of
management function; planning; organization and control; structure and design of organization for mining enterprises.

Personal Management and Organizational behavior Selection: Selection, training and development of human
resources for mining enterprises; leadership; study of traditional leader behaviour; autocratic, democratic and Laissez-
Faire behaviours; conflict management; conflict in organization; sources of conflict; dealing with conflict; organizing
for conflict resolution; conflict and growth; individual motivation; two way personal communication.

Production Management: Determination of norms and standards of operations by work study, analysis of mine
capacities and capability; production planning, scheduling and control; short term and long term planning;
productivity; concepts and measurements; application of Ergonomics in mine operation.

Financial Management: Capital budgeting; techniques for mining project evaluation; payback period and IRR;
methods of cost analysis and cost control; break-even charts; working capital management; ERP (Enterprise
Resources Planning).

Mining Environment: E|A (Environment Impact Assessment), EMP(Environment Management Plan), ETP (Effluent
Treatment Plant), STP (Sewerage Treatment Plant), threat to environment from underground and surface mining,
means of mitigation, treatment of pollutants, monitoring systems, water management; mine closure plan; R&R
(rehabilitation and re-settlement).RFCTLARR Act, 2013 and laws related to forest land. Technical and biological
reclamation and top soil management.

Economic Impact of Mining: Economics of mining effect on community —before, during and after mining.
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Materials Management for mining sector.

Behavioural Sciences for Management: Conflict management; conflict in organization; sources of conflict; dealing
with conflict; organizing for conflict resolution; conflict and growth; Individual motivation; two way personal
communication.

Industrial Accident: Study of human factors of industrial accidents; theircauses and remedies.

LEGISLATION:

Health and Safety Laws: The Mines Act, 1952; Mines Rules 1955, Metalliferous Mine Regulation, 1961, Provisions
of, CentralElectricity Authority (Measures relating to Safety and Electric Supply) Regulations, 2010 applicable to
mines; Mine Vocational Training Rules, 1966, other rules and legislation as applicable to opencast Metalliferous
mines.

GENERAL SAFETY:-

Safety in Mines: Duty of care, Occupational hazards of mining, causes and prevention of accidents and their
classification; accident statistics; frequency rate andseverity rates; cause-wise analysis, basic causes of accident
occurrence; investigation into accidents and accident report; in-depth study into various causes of accidents, measures
for improving safety in mines; TRAP (take responsibility in accident prevention); cost of accident; SMP (Safety
Management Plan); Elements of SMP, Preparation of SMP, Standard Operating Procedure (SOP) and Hazard
Management Plans in opencast mines, dealing with accidents and emergencies in opencast mines, Causes of accident
or incident, Accident Investigation methods and steps, Accident / Incident reporting, contribution of human elements
in mine safety, workers participation in safety management; 1SO and safety audit; safety conferences; tripartite and
bipartite committees; role of information technology in safety management.

Risk Management: Theory and application, baseline, continuous and issue based risk assessment, how they are
applied to technical areas, hazard identification, risk assessment techniques, Work Place Risk Assessment and Control
(WRAC), Job Safety Analysis (JSA), Risk Matrix, Risk Management Options, Hierarchy of controls, Control
Effectiveness, means of managing (minimizing or eliminating) risk, computer application and simulations, manager’s
role in risk management, due diligence, application of risk assessment and risk management with reference to due
diligence, Concept of Triggered Action Response Plan (TARP).

Airbone dust:- Generation, dispersion, measurement and control; suppression and treatment of mine dust; sampling
and analysis of air-borne dust, Hazards due to dust in mines..

Mine fires:- Cause of mine fires, dealing with mine fires; firefighting organization; Ore stack and waste dump fires,
its mitigation.

Inrush of water: Hazards of opencast mining near water bodies, rivers, mitigation

Failure of Benches and Dumps: Strata management. Hazards and risks associated with Bench and Dump stability.
Extreme weather condition: Occupational hazards in surface mining and precautions

Biological Hazards, Chemical Hazards

Working at heights

Disaster management: Crisis Management Plan (CMP), Rescue and recovery; procedure and responsibilities, safety
of persons engaged in emergency response, investigations and reports; assessment of damage, mine rescue.

Emergency Response Plan: Preparation of emergency response plan, Structure of emergency response system, roles
and responsibilities, Emergency services, equipments and procedures, emergency control rooms.

First aid and ambulance

Notified and occupational diseases: Silicosis and pneumoconiosis., physiological aspects of breathing in dust laden
atmosphere; dust sampling and sampling instruments; methods of counting and analysis; other mines diseases and
their symptoms; preventions and treatment.

Lighting: General principles of artificial lighting; lighting standards and their assessment.
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Sanitation and health in mines
Safety related issues in Crushing and Ore handling and transport system.

(b) WINNING AND WORKING

Geology: Nature and occurrence of mineral deposits; description of Indian mineral deposits; application of geology to
mining; geological structures; folds, faults, fractures, fissures etc., boring through disturbed strata; bore hole survey;
indicated and proved Mineral reserves; interpretation of geological maps.

Opencast Mining: Opening of mineral deposit and preparation for excavation; box cut, types; selection of site;
Layout of Opencast mine, parameters, formation of production benches; ripping; types of rippers; cycle of operation;
Construction of Haul roads and ramps, width, super elevation / camber, central bund, side bund, slope, base, sub-base,
surface, Surface friction, materials required, drainage, curve, visibility, machines to be used, maintenance, monitoring,
Haul road crossings, T-junction, tri-junction, four-way crossings, parameters, Parking of HEMM, parking of dump
trucks, GO-line design, Shelter construction, view point construction.

Drilling; blast hole drills; performance parameters; requirement of number of drills; blasting; use and safe handling of
explosives, blast design; factors influencing blast design; deep hold blasting; calculation of charge per hole; ground
vibration; secondary blasting and problems of blasting; environment friendly non-blasting techniques; safety aspects.

Discontinuous / cyclic methods of excavation and transport: shovel dumper operation; applicability of electric
shovel and hydraulic excavators; cycle time and productivity calculation; estimation of equipment fleet; continuous
Surface Miner - operational methods (wide / full base methods, wide / full bench, block mining, stepped cut, empty
travel back, turn back and continuous mining methods); conveyors; shiftable and high angle conveyors; mode of
operation etc;, OITDS (operator independent truck dispatch system); in-pit crushing, material Handling Plants, Silo
and rapid loading system, strip-mining; safety aspects.

Construction of Haul roads and ramps: width, super elevation / camber, central bund, side bund, slope, base, sub-
base, surface, Surface friction, materials required, drainage, curve, visibility, machines to be used, maintenance,
monitoring, Haul road crossings, T-junction, tri-junction, four-way crossings, parameters, Parking of HEMM, parking
of dump trucks, GO-line design, Shelter construction, view point construction.

Watering of mine roads for dust suppression, methods to be used, hazards due to overwatering, type of water spraying,
spot or strip watering.

Application of concepts of Rock Mechanics for designing the methods of mining and strata control: Design and
stability of structures in rock; design of support and reinforcement for open pits; Types of bench and dump slope
failures, Theories of ground movement and strata control; rock bolts, cable bolts; wire mesh; monitoring of rock mass
performance, mechanics of rock fragmentation; Dump types, internal and out of pit dumps, Dump construction, size,
shape, Site selection and preparation for dumping, Methods of dumping, machines required for dump construction,
consolidated and unconsolidated dumps, slope stability; slope angle, benches, berms, factors affecting slope stability,
design criteria and monitoring systems; dump stability; dump management.

Use and safe handling of explosives; blasting techniques and their relative efficiency, total cost concept and safety
precautions.

Danger from different sources of water; precautions to prevent inundation, siltation, bench and dump failures;
designing drainage system, calculation of catchment area, sump and pump capacity, water dams, retaining walls,
siltation ponds, gabion walls, water danger plans,

Application of numerical modeling in mine design, application of computers in mine design and operational
controls.

(c) MINING MACHINERY

Strength of materials; Applied mechanics; Fluid mechanics.

Theory of Machines: Machine design, different types of gears and drives, bearing, collars and joints, brakes and
friction clutches, governors.

Heat engines:  General outline of working principles of steam generators and auxiliary equipment, condensing
plant, reciprocating steam engines, turbines, internal combustion engines, conduct of gas, oil and steam engine trial;
mechanical efficiency of engines, measurement of indicated and brake horsepower.

Machine tools and workshop processes

Material handling equipment in mines: Types, construction and operation; safety devices; maintenance and
calculations for rope haulages; locomotives (tractive effort, draw bar pull, ideal gradient), conveyors, systems (belt
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conveyor, high angle conveyor, shiftable belt conveyor, pipe conveyor);, scraper winches, aerial rope-ways,
communication equipment, in-pit crushers, feeder breaker etc., EOT cranes (electric overhead travel) and other
cranes, hydraulic lifter, tyre handler, track design and layout, super elevation; track fitting and safety appliances, self-
acting inclines, ore handling plants; rail wagon loading plants.

Pumps: Types, Characteristics, motor power, capacity and calculations, laying of water mains, dealing with acid
water; slurry, drainage; lodgements, storage, designs and layout of dams, sumps, pumping problems.

Opencast machinery (electric and hydraulic):Constructions, function and operation of blast hole drills, rippers,
scrapers, shovels; dumpers, road graders, dozers, wheel loaders;; spreaders; surface miner, rock breakers and their

maintenance aspects, water-trucks, In-pit crushing conveying (IPCC).

Mine electrical engineering: Generation ,Transmission and distribution of electrical power in mines; radial and ring
main distribution; sub-station arrangements; short transmission lines; cables; switch gears and protective devices;
protective relays; circuit breakers; gate-end box; drill panel; field switch; transwitch; symmetrical fault and circuit
breaker rating; mine signaling; power economics, industrial tariffs; power factor improvement; electrical drives and
semiconductor controllers; selection of motors and starters; semiconductor devices; principles of operation of thyristor
controlled variable speed electrical drives; electrical breaking; earthing; use of high voltage operational equipment in
mines.

Generation, transmission and utilization of power, steam, electricity and compressed air in mines; safety aspects.
Automation in mines:- Armchair mining (tele-operations of mining equipments).
Preventive, periodical and total maintenance systems in mines.

Plants for screening, sizing and Benefication of minerals; Principles of re-inforced concrete construction, including
design of beams, columns, retaining walls and other structures; Properties of other building materials.

(d) MINE SURVEYING

Linear measurement: Instruments for measuring distance and ranging, units of measurement in surveying.
EDM: Principles of measurements; types; correction and selection of instrument.

Angular measurement: Prismatic compass; bearing of lines; local attraction; magnetic declination.

Dials: loose and fast needle surveying; plan table surveying and micro-opticalidade.

Theodolite: Modern micro-optic theodolites; measurement of horizontal and vertical angles; theodolite traversing;
traverse calculation; computation of coordinates; adjustment of traverse; temporary and permanent adjustment; Gyro
theodolite; principle and determination of Gyro north; determination of true bearing by equal altitude method,
tacheometry.

Levelling: Levelling instruments; types of levelling; characteristics and uses of contours; methods of contouring;
booking and reduction methods of contouring; temporary and permanent adjustment of levels.

Use, care, testing and calibration of instruments.
Controlled surveys: Triangulation; trilateration; application of GPS and Total Station in mine surveying.

Devlopment: Surveys of flat, moderately and steeply inclined and vertical workings; traversing along steep working
with or without auxiliary telescopes; 3D laser profiling of bench walls in opencast working.

Theory of errors and adjustments: Causes and classification of errors; indices of precision; laws of weight
propagation and adjustment of errors; adjustment of triangulation figures.

National grid: Map projection and universal transfers Mercator; transformation of coordinates.

Astronomy: Astronomical triangle; conversion of time systems and precise determination of azimuth by astronomical
methods.

Area and volume calculation: Different methods and their limitations; earthwork and building estimation; laying out
of rail and haul road curves.

Sampling and reserve calculations.
Dip, strike, fault and outcrop problems, borehole surveying and calculations.

Types of plans and sections for opencast workings and their preparation, care, storage and preservation:
legislation concerning mine plans and sections; duties and responsibilities of surveyors.

Application of computers in mine surveying and preparation of plans.
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ANNEXURE - |V

SYLLABUS FOR THE EXAMINATION FOR SECOND CLASS MANAGER’S
CERTIFICATE OF COMPETENCY

RESTRICTED TO METALLIFEROUS MINES HAVING
OPENCAST WORKING ONLY

(UNDER METALLIFEROUS MINES REGULATIONS, 1961)
(a) MINE MANAGEMENT, LEGISLATION AND GENERAL SAFETY

MINE MANAGEMENT:

Introduction: Principles of scientific management; management function; planning; organization and control;
structure of organization for mining enterprises.

Personal Management: Selection, training and development of human resources; conflict; dealing with conflict,
motivation and two way personal communications.

Production Management: Production planning, scheduling and control; short term and long term planning;
productivity; concepts and measurements.

Environmental Management: Mine Environment monitoring and control; EMP; mine closure plan; R&R
(rehabilitation and resettlement).

LEGISLATION:

Health and Safety Laws: The Mines Act, 1952; Mines Rules 1955, Metalliferous Mine Regulation, 1961, Mines
Rescue Rules, 1985, provisions of Central Electricity Authority (Measures relating to Safety and Electric Supply)
Regulations, 2010 applicable to mines; Mine Vocational Training Rules, 1966, other rules and legislation as
applicable to Opencast Metalliferous mines.

GENERAL SAFETY:

Safety in Mines: Causes and prevention of accidents; and their classification; frequency rate andseverity rates; cause-
wise analysis, investigation into accidents and accident report; in-depth study into various causes of accidents,
measures for improving safety in mines; Hazard |dentification, risk assessment and risk management, Safety
Management Plan, Elements of SMP, Preparation of SMP, Standard Operating Procedure (SOP) and Hazard
Management Plans in opencast mines, cost of accident; human elements in mine safety, workers participation in safety
management; |1SO and safety audit; safety conferences; tripartite and bipartite committees,role of information
technology in safety management.

Mine Gases: Generation, Properties and Effects, Detection of Mine Gases, Multi gas Detectors, Gas Chromotograph,
Flame and Electric Safety Lamp.

Mine fires and Hazards its mitigation.

Inrush of water: Hazards of opencast mining near water bodies, rivers, mitigation measures against risk from inrush
of water.

Failure of Benches and Dumps: Strata management. Hazards and risks associated with Bench and Dump stability.
Extreme weather condition: Occupational hazards in surface mining and precautions

Disaster management: Rescue and recovery; investigations and reports; investigation after surface mine fire; fire
fighting plan.

First aid and ambulance

Notified and occupational diseases: silicosis, physiological aspects of breathing in dust laden atmosphere; dust
sampling and sampling instruments; methods of counting and analysis; other mines diseases and their symptoms;
preventions and treatment

Lighting: General principles of artificial lighting; lighting standards and their assessment.
Sanitation and health in mines

Safety related issues in Crushing and ore handling and transport system.
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(b) WINNING AND WORKING

Geology: Nature and occurrence of mineral deposit,their classification; geological features of mineral deposit;
methods of boring, boring through disturbed strata; bore hole survey; interpretation of geological maps.

Opencast Mining: Opening of mineral deposit and preparation for excavation; box cut, types; selection of site;
Layout of Opencast mine, parameters, formation of production benches; ripping; types of rippers; cycle of operation;
Construction of Haul roads and ramps, width, super elevation / camber, central bund, side bund, slope, base, sub-base,
surface, Surface friction, materials required, drainage, curve, visibility, machines to be used, maintenance, monitoring,
Haul road crossings, T-junction, tri-junction, four-way crossings, parameters, Parking of HEMM, parking of dump
trucks, GO-line design, Shelter construction, view point construction.

Watering of mine roads for dust suppression, methods to be used, hazards due to overwatering, type of water spraying,
spot or strip watering.

Drilling; blast hole drills; performance parameters; requirement of number of drills; blasting; use and safe handling of
explosives, blasting techniques in stoping and development; blast design; factors influencing blast design; deep hold
blasting; calculation of charge per hole; ground vibration; secondary blasting and problems of blasting; environment
friendly non-blasting techniques; safety aspects; Permitted explosives.

Discontinuous / cyclicmethods of excavation and transport: shovel dumper operation; applicability of electric
shovel and hydraulic excavators; cycle time and productivity calculation; estimation of equipment fleet;Surface
Miners, conveyors; shiftable and high angle conveyors; mode of operation etc. OITDS (operator independent truck
dispatch system); in-pit crushing, Ore Handling Plants.

Application of concepts of Rock Mechanics for designing the methods of mining and strata control: Design and
stability of structures in rock; design of support and reinforcement for open pits; Types of bench and dump slope
failures, Theories of ground movement and strata control; rock bolts, cable bolts; wire mesh; monitoring of rock mass
performance, mechanics of rock fragmentation; Dump types, internal and out of pit dumps, Dump construction, size,
shape, Site selection and preparation for dumping, Methods of dumping, machines required for dump construction,
consolidated and unconsolidated dumps, slope stability; slope angle, benches, berms, factors affecting slope stability,
design criteria and monitoring systems; dump stability; dump management.

Use and safe handling of explosives: blasting techniques and their relative efficiency, total cost concept and safety
precautions.

Danger from different sources of water; precautions to prevent inundation, siltation, bench and dump failures;
designing drainage system, calculation of catchment area, sump and pump capacity, water dams, retaining walls,
siltation ponds, gabion walls, water danger plans,

(©) MINING MACHINERY

Strength of materials; Applied mechanics; Fluid mechanics.

Theory of Machines: Machine design, different types of gears and drives, bearing, collars and joints, brakes and
friction clutches, governors.

Heat engines:  General outline of working principles of steam generators and auxiliary equipment, condensing
plant, reciprocating steam engines, turbines, internal combustion engines, conduct of gas, oil and steam engine trial;
mechanical efficiency of engines, measurement of indicated and brake horsepower.

Machine tools and workshop processes

Material handling equipment in mines: Types, construction and operation; safety devices; maintenance and
calculations for rope haulages; locomotives (tractive effort, draw bar pull, ideal gradient), conveyors, systems (belt
conveyor, high angle conveyor, shiftable belt conveyor, pipe conveyor);, scraper winches, aerial rope-ways,
communication equipment, in-pit crushers, feeder breaker etc., EOT cranes (electric overhead travel) and other
cranes, hydraulic lifter, tyre handler, track design and layout, super elevation; track fitting and safety appliances, self-
acting inclines, ore handling plants; rail wagon loading plants.

Pumps: Types, Characteristics, motor power, capacity and calculations, laying of water mains, dealing with acid
water; slurry, drainage; lodgements, storage, designs and layout of dams, sumps, pumping problems.

Opencast machinery (electric and hydraulic):Constructions, function and operation of blast hole drills, rippers,
scrapers, shovels; dumpers, road graders, dozers, wheel loaders;; spreaders; surface miner, rock breakers and their
maintenance aspects, water-trucks, In-pit crushing conveying (IPCC).

Mine electrical engineering: Generation ,Transmission and distribution of electrical power in mines; radial and ring
main distribution; sub-station arrangements; short transmission lines; cables; switch gears and protective devices;
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protective relays; circuit breakers; gate-end box; drill panel; field switch; transwitch; symmetrical fault and circuit
breaker rating; mine signaling; power economics, industrial tariffs; power factor improvement; electrical drives and
semiconductor controllers; selection of motors and starters; semiconductor devices; principles of operation of thyristor
controlled variable speed electrical drives; electrical breaking; earthing; use of high voltage operational equipment in
mines.

Generation, transmission and utilization of power, steam, electricity and compressed air in mines; safety aspects.
Automation in mines:- Armchair mining (tele-operations of mining equipments.
Preventive, periodical and total maintenance systems in mines.

(d) MINE SURVEYING

Linear measurement: |nstruments for measuring distance and ranging, units of measurement in surveying.
EDM: Principles of measurements; types; correction and selection of instrument.

Angular measurement: Prismatic compass; bearing of lines; local attraction; magnetic declination.

Dials: loose and fast needle surveying; plan table surveying and micro-opticalidade.

Theodolite: Modern micro-optic theodolites; measurement of horizontal and vertical angles; theodolite traversing;
traverse calculation; computation of coordinates; adjustment of traverse; temporary and permanent adjustment; Gyro
theodolite; principle and determination of Gyro north; determination of true bearing by equal altitude method,
tacheometry.

Levelling: Levelling instruments; types of levelling; characteristics and uses of contours; methods of contouring;
booking and reduction methods of contouring; temporary and permanent adjustment of levels.

Use, care, testing and calibration of instruments.
Controlled surveys: Triangulation; trilateration; application of GPS and Total Station in mine surveying

Devlopment: Surveys of flat, moderately and steeply inclined and vertical workings; traversing along steep working
with or without auxiliary telescopes; 3D laser profiling of bench walls in opencast working.

Theory of errors and adjustments: Causes and classification of errors; indices of precision; laws of weight
propagation and adjustment of errors; adjustment of triangulation figures.

National grid: Map projection and universal transfers Mercator; transformation of coordinates.

Astronomy: Astronomical triangle; conversion of time systems and precise determination of azimuth by astronomical
methods.

Area and volume calculation: Different methods and their limitations; earthwork and building estimation; laying out
of rail and haul road curves.

Sampling and reserve calculations.
Dip, strike, fault and outcrop problems, borehole surveying and calculations

Types of plans and sections for opencast workings and their preparation, care, storage and preservation:
legislation concerning mine plans and sections; duties and responsibilities of surveyors.

Application of computers in mine surveying and preparation of plans.

[F. No. DGMS/ EXAMS/MMR/ BYE LAWS/ 2021/1]
PRABHAT KUMAR, Chief Inspector of Mines & Chairman, Board of Mining Examination
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NOTIFICATION
Dhanbad, the 11th August, 2021

G.S.R. 561(E).—In pursuance of the provisions of Regulation 13 (1) and 13 (4) of the Metalliferous Mines

Regulations, 1961, the Bye-laws for the grant of certificates
Surveyor’s Certificates of Competency, are stipulated by the

1.0  Practical Experience: For purposes of Regulation 17

on exemption basis and for conduct of examinations for
Board as follows:-

following practical experience shall be approved:

1.1  Period, Nature & Details of Practical Experience:
1.1.1 Surveyor’s Certificate -Exemption:
Qualification Period, Nature & details of Practical experience.

Degree in Mining Engineering or other equivalent
qualification approved in that behalf by the Central
Government.

Not less than Six months of practical experience in
surveying in a Metalliferous mine having belowground
workings after possession of the requisite academic
qualification

Diploma in Mining or Mining engineering or Mine
Surveying or other equivalent qualification approved in
that behalf by the Central Government.

Not less than One year of practical experience in
surveying in a Metalliferous mine having
belowground  workings after possession of the
requisite academic qualification

1.1.2  Surveyor’s Certificate-Examination:

Qualification

Period, Nature & details of Practical experience.

Senior Secondary School Examination or Intermediate
examination or its equivalent from a recognized Board or
University or Diploma or Degree in any subject other than
Mining and Civil Engineering or other equivalent
qualification approved in that behalf by the Central

Government.

Not less than two years of practical experience in
surveying in a Metalliferous mine (not less than Six
months of practical experience in surveying in a mine
having belowground workings) in a capacity after
possession of the requisite academic qualification.

Diploma or Degree in Civil Engineering or Diploma in
Survey Engineering or National Trade Certificate(NTC) in
Surveying

Not less than Six months of practical experience in
surveying in a Metalliferous mine having belowground
workings after possession of the requisite academic
qualification.

1.1.3 Surveyor’sCertificate(Restrictedtomineshavingopenca:

stworkingsonly)-Exemption:

Qualification

Period, Nature & detail of Practical experience.

Degree in Mining Engineering or other equivalent
qualification approved in that behalf by the Central
Government.

Not less than Six months of practical experience in
surveying in a Metalliferous mine having
belowground/opencast workings after possession of
the requisite academic qualification.

Diploma in Mining or Mining engineering or Mine
Surveying or other equivalent qualification approved in
that behalf by the Central Government.

Not less than One year of practical experience in
surveying in a Metalliferous mine having
belowground/opencast workings after possession of
the requisite academic qualification.

1.1.4 Surveyor’sCertificate(Restrictedtomineshavingopenca

stworkingsonly)-Examination:

Qualification

Period, Nature & details of Practical experience.

Senior Secondary School Examination or Intermediate
examination or its equivalent from a recognized Board or
University or Diploma or Degree in any subject other than
Mining and Civil Engineering or other equivalent
Qualification approved in that behalf by the Central
Government.

Not less than two years of practical experience in
surveying in a Metalliferous mine having belowground
/ opencast workings in a capacity after possessing the
requisite academic qualification.
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Diploma or Degree in Civil Engineering or Diploma in |Not less than Six months of practical experience in
Survey Engineering or National Trade Certificate (NTC) in |surveying in a Metalliferous mine having
Surveying. belowground/opencast workings

Note: Subject to successfully passing the examinations as detailed under Clause 10.1 and 10.2 for Surveyor’s
Certificate of Competency examinations.

1.2 Practical experience, for a period of less than one week in a mine shall not be considered.

1.3  Every certificate of practical experience should contain precise information about the capacity in which the
candidate worked, the nature of work done, and the date of commencement and termination of experience at each
mine. No certificate of practical experience shall be considered unless it is granted by the Manager of the mine. Every
such Certificate shall also carry the signature of the applicant attested by the Manager. Where a person working as
the Manager of a mine requires a practical experience, it shall be considered only if it is granted by the Agent or
Owner of the mine. No Certificate of practical experience shall be accepted unless it is in a form prescribed by the
Board.

1.4  The certificate of experience must be signed & dated by the Manager with seal of office and not by Production
Manager/Ventilation Officer/Senior Manager/Safety Officer etc. Capacity, nature of work done, place, experience and
dates of commencement and termination of training must be clearly indicated. Candidate must sign at the specific
place.

1.5  Practical experience gained outside duty hours is not acceptable.

1.6  Experience obtained in actual mining operations under any designation (supervisor, Assistant Supervisor,
Engineer, Assistant Foreman, Mate, Assistant Mate, worker, trainee etc.) after possessing degree / diploma in mining,
may be treated as equivalent to PDPT/PGPT etc.

2.0 Type of Examination:
2.1 Examination shall consist of a Computer Based Test (CBT) of three hours duration.

2.2 Questions for the examinations shall be submitted to the Board. The Board may ratify the questions, if
required.

2.3 Marks: The examinations shall carry a total maximum of 150 marks.

2.4  In order to pass the examinations a candidate must obtain not less than 50% of the maximum marks in
Computer Based Test (i.e. at least 75 out of 150).

3.0  Identity and conduct of Examinees:

3.1  While appearing in an examination, every candidate shall conduct himself/herself as required by the Secretary.
3.2 Electronic gadgets like mobiles, lap-top sets shall not be in possession of the candidates in the examination hall.
4.0  Penalty for Misconduct:

4.1  Any candidate who submits false certificate or counterfeits certificate or makes false declaration or adopts
unfair means during the examination, may be disqualified by the Board and also debarred from appearing at any
subsequent examination for a specified period depending upon the facts of the case.

4.2 If a candidate who has been declared successful in any examination for the grant of a certificate or who has
been granted a certificate is found to have submitted a false certificate, or to have counterfeited a certificate or to have
madefalsedeclaration,theBoardmaycancelhisresultorwithdrawthecertificateissuedto him, as the case may be.

5.0  Declaration of Results: The final result of the examinations as approved by the Board shall be announced by
the Secretary on a date fixed by the Board.

6.0  Frequency of Examinations: The examinations shall be held once in a year, as far as practicable.

7.0  Applications to be supported by Original Certificates, etc.: No application shall be considered unless it is
supported by scanned copy of all required original certificates for qualifications, practical experience, age and is
accompanied by evidence that the prescribed fee has been paid. The original certificates and their self-attested copies
shall be submitted by the candidate upon passing the said examination.

8.0  Rules governing the conduct of Computer Based Test (CBT):
8.1  No candidate shall be permitted to attend the CBT once the CBT has commenced.
8.2  Before entering the CBT hall, every candidate shall leave all books, notes and paper etc. outside.

8.3  Every candidate shall be required to sign in a Register / Sheet in which his roll number / ID would be recorded.
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8.4  Any candidate desiring to consult the examiner or invigilator or any other assistants requiring any assistance
should stand in his seat to draw attention but should not call out.

8.5  Any candidate speaking to any other candidate, or consulting any book or notes, or using paper other than that
supplied by the Board or using any other unfair means or acting in a manner considered improper by the examiner
shall be liable to be disqualified.

8.6  No candidate shall leave the examination hall before the expiry of one hour after the commencement of the
examination.

8.7  When candidate has completed the answer to the questions or when the time allowed for answering the
questions has elapsed, or when a candidate has been disqualified under Clause No. 8.5, he must at once leave the
Examination Hall.

9.0 Appointment of Examiners:

9.1  Question banks shall be prepared as objective type Multiple Choice Questions (MCQ), as far as practicable by
the Academicians / Scientists conversant with the concerned subjects from reputed institutes and / or Mining
Engineers holding First Class Managers’ Certificate (including Certificate which is restricted to mines having
opencast workings only) and /or an Inspectors of Mines appointed by the Board.

9.2  Except in an emergency, no member of the Board shall act as an examiner.
10.0 Subjects, Syllabus and Fees for Examination:
10.1 Candidate for the grant of Surveyor’s certificate shall be examined as per syllabus detailed in Annexure -|.

10.2 Candidates for the grant of Surveyor’s Certificate restricted to mines having opencast workings only shall be
examined as per syllabus detailed in Annexure -|1.

10.3 Fees to be Paid: The fees to be paid along with the application for grant of Surveyor’s Certificate is Rupees
Fifty (Rs.50/-).

11.0 Saving Clauses: Board may take decision on any matter, not specified under the above bye-laws, which may
be brought to it for disposal.

12.0 If there is any variation or doubt between English and Hindi versions of Bye-laws, then English version of
Bye-laws will prevail over the Hindi version.

ANNEXURE -
SYLLABUS FOR THE EXAMINATION FOR MINE SURVEYOR’S
CERTIFICATE OF COMPETENCY
(UNDER METALLIFEROUS MINES REGULATIONS, 1961)
Statutory provisions of surveyor, surveying, plans & section, in Metalliferous Mines Regulations 1961.
Linear measurement: Instruments for measuring distance, ranging, chain surveying; EDM
Angular measurement: Miners Dial, Prismatic compass; bearing of lines; local attraction; magnetic declination.

Theodolite: Modern Micro-optic Theodolite; measurement of horizontal and vertical angles; theodolite traversing;
traverse calculation; computation of coordinates; adjustment of traverse; temporary and permanent adjustment.

Total Stations: Surveying by Total stations, Downloading the co-ordinates. Procedures of use, care, calibration and
servicing, errors, adjustments and applications

Tacheometry.
Controlled surveys: Triangulation; Trilateration; application of GPS and Total Station in mine surveying.

Levelling: Levelling instrument types of levelling; booking and reduction methods; temporary and permanent
adjustment of levels; geometrical, trigonometric and physical levelling; characteristics and uses of contours; methods
of contouring; traverse; co-ordinates and levelling problems.

Correlation: Method of correlation surface and underground including Gyro Laser combination.
Use, care, testing, and adjustments of instruments.

Field astronomy: Astronomical terms; determination of true bearing by equal altitude method; Gyro theodolite;
principle and determination of Gyro north, Astronomy: astronomical triangle; conversion of time systems and precise
determination of azimuth by astronomical methods.
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National grid: Global coordinates World Geodetic System (WGS), Application of Google earth and universal
transfers Mercator; transformation of coordinates, vertical projections; mine models.

Geodesy: Geod, spheroid and ellipsoid, geocentric, geodetic and astronomical coordinates or thometric and dynamic
heights.

Photogrammetry: Introduction; scale of a vertical photograph; photographs versus maps; application of photo
grammetry in mining.

Theory of errors and adjustments: Causes and classification of errors; inclines of precision; laws of weight
propagation and adjustment of errors; adjustment of triangulation figures.

Control of direction and gradient in inclined shafts, drifts, tunnels, raises and winzes; Surveying of flat, moderately
and steeply inclined, and vertical ore bodies with or without auxiliary telescopes.

Area and volume calculation; different methods and their limitations: earth work and building estimation; laying out
of rail curves on surface and underground, gradients of haul roads / ramps. Measurement of depths of incline
roadways and shafts; determination of azimuth latitude and longitude.

Borehole surveying and calculations, dip, strike, outcrop and fault problems.

Development Sampling: Channel and block averaging: Stope sampling: averaging of stope face boundaries;
Valuation of block roof tonnages; milling widths; observe plans.

Types of plans, their preparation, care, storage and preservation: legislation concerning mine plans and sections; duties
and responsibilities of surveyors.

Geological map reading.
Subsidence survey, Slope monitoring, Profiling of benches, highwall, dumps, slopes

Application of computers in mine surveying and preparation of mine plan, Use of Auto Cad, Surpac and Datamine
Application of modern Survey Instruments in Mine Surveying: Differential Global Positioning System (DGPS),

3D- Laser scanner, Drone, Use of 3D- Laser scanner for Profiling of benches, highwall, dumps, slopes, etc.

ANNEXURE-I|

SYLLABUS FOR THE EXAMINATION FOR SURVEYOR’S CERTIFICATE OF COMPETENCY
RESTRICTEDTO METALLIFEROUS MINES HAVING

OPENCAST WORKING ONLY
(UNDER METALLIFEROUS MINES REGULATIONS, 1961)
Statutory provisions of surveyor, surveying, plans & section, in Metalliferous Mines Regulations 1961.

Linear Measurement: Instrument for measuring distance; ranging; chain surveying; errorsin chaining and plotting;
optical square. EDM: Principles of measurement; types; corrections; selection of instrument. Angular measurement:
Prismatic compass; bearing of lines; local attraction, magnetic declination. Plane Table Surveying; methods,
contouring using plane table and micro-optic alidade. Miners’ dials and other compass instruments; dialling; loose and
fast needle surveying.

Theodolite: Modern micro-optic theodolites; measurement of horizontal and vertical angles; theodolite traversing;
traverse calculation; computation of coordinates; adjustment of traverse; temporary and permanent adjustment.
Levelling: Levelling instrument; types of levelling; booking and reduction methods; temporary and permanent
adjustment of level; geometrical, trigonometric and physical levelling; characteristics and uses of contours; methods
of contouring; traverse; coordinates and levelling problems. Tachometry. Controlled survey: Triangulation;
trilateration; application of GPS and Total Station in mine surveying. Use, care, testing, and adjustments of
instruments. Field astronomy: Astronomical terms; determination of true bearing by equal altitude method; Gyro
theodolite; principle and determination of Gyro north. National grid: Map projection — Cassini, Lambert’s polyconic,
and universal transfers mercator; transformation of co-ordinates, vertical projections; mine models. Geodesy: Geod,
spheroid and ellipsoid, geocentric; geodetic and astronomical coordinates; orthometric and dynamic height.
Astronomy: Astronomical triangle; conversion of time systems and precise determination of azimuth by astronomical
methods.

Photogrammetry: Introduction; Scale of a vertical photograph, photographs versus maps, application of
photogrammetry in mining. Theory of errors and adjustments: Causes and classification of errors; indices of precision;



56 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

laws of weight; propagation and adjustment of errors; adjustment of triangulation figures. Traversing along steep
topography with or without auxiliary telescope. Area and volume calculation; different methods and their limitations;
earthwork and building estimation; laying out of rail and haul road curves; determination of azimuth, latitude and
longitude. Borehole surveying and calculations; dip, strike, outcrop and fault problems. Development sampling;
Channel and block averaging milling widths; observe plans.

Types of plans for opencast workings; their preparation, care, storage and preservation; legislation concerning mine
plans and sections; duties and responsibilities of surveyors.

Geological map reading. Application of computers in mine surveying and preparation of mine plans. 3D laser
profiling of bench walls in opencast mine.

[F. No. DGMS/EXAMS/MMR/BYE LAWS/2021/1]
PRABHAT KUMAR, Chief Inspector of Mines & Chairman, Board of Mining Examination
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58 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

4.2 i Fre IFHTEA ST et T g8/ oo % forw &t o § "wer =Jita T Srar g strar S are
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giRfare - 1
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Gl | FEISTett T ITART, LT AT« |
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[T, . SehTaTs/ UeFeTa/ THUHs/ areadis/ 2021/ 1]

THTT FHATL, [T @1 FETE Ua AT, G THET are

NOTIFICATION
Dhanbad, the 11th August, 2021

G.S.R. 562(E).—In pursuance of the provisions of Regulation 13 (1) and 13 (4) of the Metalliferous Mines
Regulations, 1961, the Bye-laws for the grant of certificates on exemption basis and for conduct of examinations for
Mine Foreman’s Certificate of Competency, are stipulated by the Board as follows:-

1.0 Practical Experience:

1.1  Period, Nature & Details of Practical Experience:

1.1.1 Foreman’s Certificate-Exemption:

Qualification

Period, Nature & details of Practical experience.

Diploma in Mining or Mining engineering or other
equivalent qualification approved in that behalf by the
Central Government

Not less than One year of practical experience in a
Metalliferous mine having belowground workings
after possession of the requisite academic
qualification.

1.1.2 Foreman’s Certificate-Examination:

Qualification

Nature & details of Practical experience.

Senior Secondary School Examination or Intermediate
examination or its equivalent from a recognized Board or
University or Diploma or Degree in any subject other than
Mining Engineering or other equivalent qualification
approved in that behalf by the Central Government;
possessing Mate’s Certificate

Nil

1.1.3 Foreman’s Certificate (Restricted to mine shaving opencast workings only)-Exemption:

Qualification

Period, Nature & details of Practical experience.

Diploma in Mining or Mining engineering or other
equivalent qualification approved in that behalf by the
Central Government

Not less than One year of practical experience in a
Metalliferous mine having belowground or opencast
workings after possession of the requisite academic
qualification.
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1.1.4 Foreman’s Certificate (Restricted to mines having opencast workings only)-Examination:

Qualification Nature & details of Practical experience.

Senior Secondary School Examination or Intermediate | Nil
examination or its equivalent from a recognized Board or
University or Diploma or Degree in any subject other than
Mining Engineering or other equivalent qualification
approved in that behalf by the Central Government;
possessing Mate’s Certificate (including Certificate which
is Restricted to mines having opencast workings only)

Note: Subject to successfully passing the examinations as detailed under Clauses 10.1 and10.2 for Foreman’s
Certificate of Competency examinations.

1.2 Practical experience, for a period of less than one week in a mine shall not be considered.

1.3 Every certificate of practical experience should contain precise information about the capacity in which the
candidate worked, the nature of work done, and the date of commencement and termination of experience at each
mine. No certificate of practical experience shall be considered unless it is granted by the Manager of the mine. Every
such Certificate shall also carry the signature of the applicant attested by the Manager. Where a person working as
the Manager of a mine requires a practical experience, it shall be considered only if it is granted by the Agent or
Owner of the mine. No Certificate of practical experience shall be accepted unless it is in a form prescribed by the
Board.

1.4  The certificate of experience must be signed & dated by the Manager with seal of office and not by Production
Manager/Ventilation Officer/Senior Manager/Safety Officer etc. Capacity, nature of work done, place, experience and
dates of commencement and termination of training must be clearly indicated. Candidate must sign at the specific
place. A person working as the Manager of a mine requires a practical experience it shall be signed & dated by the
Owner or Agent of the mine.

1.5  Practical experience gained outside duty hours is not acceptable.

1.6  Experience obtained in actual mining operations under any designation (Supervisor, Assistant Supervisor,
Engineer, Assistant Foreman, Mate, Assistant Mate, worker, trainee etc.) after possessing degree or diploma in
mining, may be treated as equivalent to PGPT or PDPT respectively.

3.0 Type of Examination:
2.0  The examination shall consist of a Computer Based Test (CBT) of two hours duration.
2.1 Questions for each subject shall be submitted to the Board. The Board may ratify the questions, if required.

2.2 Marks: The examination shall carry a total maximum of 100 marks.

2.3 In order to pass the examination a candidate must obtain not less than 50% of the maximum marks in
Computer Based Test (i.e. at least 50 out of 100).

4.0  \dentity and conduct of Examinees:

4.1  While appearing in an examination, every candidate shall conduct himself / herself as required by the
Secretary.

4.2 Electronic gadgets like mobiles, lap-tops etc. shall not be in possession of the candidates in the examination
hall.

5.0  Penalty for Misconduct:

5.1  Any candidate who submits false certificate or counterfeits certificate or makes false declaration or adopts
unfair means during the examination, may be disqualified by the Board and also debarred from appearing at any
subsequent examination for a specified period depending upon the facts of the case.

5.2 If a candidate who has been declared successful in any examination for the grant of a certificate or who has
been granted a certificate is found to have submitted a false certificate, or to have counterfeited a certificate or to have
made false declaration, the Board may cancel his result or withdraw the certificate issued to him, as the case may be.

6.0  Declaration of Results: The final result of the examinations as approved by the Board shall be announced by
the Secretary on a date fixed by the Board.

7.0  Frequency of Examinations: The examinations shall be held once in a year, as far as practicable.
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8.0  Applications to be supported by Original Certificates, etc.: No application shall be considered unless it is
supported by scanned copy of all required original certificates for qualifications, practical experience, age and is
accompanied by evidence that the prescribed fee has been paid. The original certificates and their self-attested copies
shall be submitted by the candidate upon passing the said examination.

9.0  Rules governing the conduct of Computer Based Test (CBT):
9.1  No candidate shall be permitted to attend the CBT once the CBT has commenced.
9.2  Before entering the CBT hall, every candidate shall leave all books, notes and paper etc. outside.

9.3 Every candidate shall be required to sign in a Register / Sheet in which his roll number / |D would be recorded

9.4  Any candidate desiring to consult the examiner or invigilator or any other assistants requiring any assistance
should stand in his seat to draw attention but should not call out.

9.5  Any candidate speaking to any other candidate, or consulting any book or notes, or using paper other than that
supplied by the Board or using any other unfair means or acting in a manner considered improper by the examiner
shall be liable to be disqualified.

9.6  No candidate shall leave the examination hall before the expiry of one hour after the commencement of the
examination.

9.7  When candidate has completed the answer to the questions or when the time allowed for answering the
questions has elapsed, or when a candidate has been disqualified under Clause No. 8.5, he must at once leave the
Examination Hall.

10.0 Appointment of Examiners:

10.1 Question banks shall be prepared as objective type Multiple Choice Questions (MCQ), as far as practicable by
the Academicians / Scientists conversant with the concerned subjects from reputed institutes and / or Mining
Engineers holding First Class Managers’ Certificate (including Certificate which is restricted to mines having

opencast workings only) and / or an Inspectors of Mines appointed by the Board.

10.2  Except in an emergency, no member of the Board shall ac as an examiner.

11.0 Subjects, Syllabus and Fees for Examination:

11.1 Candidate for the grant of Foreman’s certificate shall be examined as per syllabus detailed in Annexure -|.

11.2  Candidates for the grant of Foreman’s Certificate restricted to mines having opencast workings only shall be
examined as per syllabus detailed in Annexure -|1.

11.3 Fees to be Paid: The fees to be paid along with the application for grant of Foreman’s Certificate is Rupees
Fifty (Rs.50/-).

12.0 Saving Clauses: Board may take decision on any matter, not specified under the above bye-laws, which may
be brought to it for disposal.

13.0 If there is any variation or doubt between English and Hindi versions of Bye-laws, then English version of
Bye-laws will prevail over the Hindi version.

ANNEXURE-I
SYLLABUS FOR THE EXAMINATION FOR FOREMAN’S CERTIFICATE OF COMPETENCY

(UNDER METALLIFEROUS MINES REGULATIONS, 1961)
(a) General Safety and Legislation

Duties and responsibilities of workmen, competent persons and officials (excluding managers, assistant managers);
discipline amongst workers and control of staff.

Provisions of the Metalliferous Mines Regulations, 1961, relating to Metalliferous mine working; explosives and
Blasting; loading, transportation and dumping; precautions against danger from fire, dust, gas and water and of other
provisions and Rules, enforcement of and compliance of provisions under the regulations to which Foreman is
responsible

Writing of reports required to be made by Foreman under the regulations.

Hazard |dentification, risk assessment and risk management, safety management plan
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Mine Gases: Generation, Properties and Effects, Detection of Mine Gases, Gas Detectors, Gas Chromatograph, Flame
Safety Lamps

Dangerous occurrences in mines and dealing with the same; accidents, their causes and preventions; accident reports;
not disturbing the place of accident.

Mine rescue; physiological effect of mine gases; rescue equipment and First Aid.
Sanitation and health; miners’ diseases, their symptoms and preventions.
(b) Methods of Working

Nature of occurrence of Metalliferous seams; geological disturbances and their effects on working conditions; dangers
and precautionary measures while approaching geological disturbances areas.

The purpose and utility of boreholes in mines; shaft sinking; safety devices; temporary and permanent supports in
sinking and working shafts; examination of shafts and outlets.

Opencast methods of mining; mechanized and manual methods; deep hole drilling and blasting; shovel and dumpers;
surface miner; benching; maintenance of haul roads;; methods of reclamation; dump management;

General principles of stope development and drifting method; multi-section workings; methods of stoping under
different conditions; mechanized pillar extraction; precautions to be taken while working near/beneath waterlogged
areas; roof convergence and convergence measuring devices etc., stone drifting.

Elements of roof control :- Rock Mass Rating (RMR) of roof strata; mechanism of roof bolting; support of roadways;
face supports and their types, setting, testing and withdrawal; systematic support rules; packing and stowing;
protection of surface structures; working beneath statutorily restricted areas and surface structures.

Safe handling and use of explosives in ore and stone; simultaneous firing; Heavy blasting in opencast mines; safety
precautions.

Inspection of workings; inspection and maintenance of haulage and travelling roadways; man riding system and return
airways; gates etc.

Suppression and treatment, sampling and analysis of mine dust.

Gates and fencing, different kind of fences.

Reading of statutory plans.

(c) Ventilation, Precautions against Explosions, Fires and Inundation

Natural and mechanical ventilation ; ventilation of headings and sinking shafts; siting of auxiliary and booster fans;
distribution, measurement and control of air in mines; estimation of air quantity requirements; methods of coursing of
air; anemometer; hygrometer; maintenance of ventilation appliances.

Pollution of air; irruption/occurrence of gases in mines; properties of gases; detection and measurement of firedamp
and noxious gases; sampling of air; determination of environmental condition; standards of ventilation.

Design and construction of flame and electric safety lamps; their use, examination and maintenance.
Suppression and treatment of dust; sampling and analysis of mine dust.

Prevention, detection and control of fire; sealing off fire areas; fire stopping and their examination; precautions against
outbreak of surface fires; fire fighting on surface and belowground.

Inspection of old workings.

Sources of danger from surface and underground water, precaution to prevent inundation and irruption of water;
precautionary measures while approaching abandoned and water logged areas, boring machines for exploratory work;
water dams; water danger plan.

Recovery of mines after explosions, fires and inundation; precautionary measures during re-opening and dewatering
of mines.

(d) Elements of Mining Machinery.

Safety aspects and safe use of different kinds of machinery used in underground and opencast mines e.g. SDLs, LHDs,
LPDT, Jumbo Drill machine, Raise Borer, other utility vehicles, Continuous Miners, Shuttle Cars, Crushers,
Conveyors, blast hole drills, rippers; scrappers; shovels; dumpers; road graders; dozers; wheel loaders; spreaders;
Continuous surface miners; Brakes (including service and parking brakes);

Use of steam and internal combustion engines in mines.
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Application of electricity in mines; safety precautions.

Winding equipments; ropes and guides; signalling and decking arrangements; safety devices; examination of winding
equipments and shaft fittings.

Haulage and transport; types of haulage; rope haulage and locomotives; self-acting inclines; haulage roads in
underground and opencast working; rails and tracks; their maintenance and inspection; tubs; signalling; safety devices;
codes of practices; traffic rules; unsafe practices; derailments.

Different types of pumps; principles and use of siphons; drainage and water lodgements.
Code of practice for transport, installation, erection, use and shifting of underground and opencast machinery.

Belt conveyors and safety appliances.

ANNEXURE -1
SYLLABUS FOR EXAMINATION FOR FOREMAN’S
CERTIFICATES OF COMPETENCY RESTRICTED TO MINES HAVING

OPENCAST WORKING ONLY
(Under Metalliferous Mines Regulation, 1961)
(a) General Safety and Legislation

Duties and responsibilities of workmen, competent persons and officials (excluding managers, assistant managers);
discipline amongst workers and control of staff.

Provisions of the Metalliferous Mines Regulations, 1961, relating to opencast Metal mine working; explosives and
Blasting; loading, transportation and dumping; precautions against danger from fire, dust, gas and water and of other
provisions and Rules, enforcement of and compliance of provisions under the regulations to which Foreman is
responsible.

Writing of reports required to be made by Foreman under the regulations.

Hazard |dentification, risk assessment and risk management, safety management plan

Dangerous occurrences in mines and dealing with the same; accidents, their causes and preventions; accident reports;
First Aid.

Sanitation and health; miner’s diseases, their symptoms and preventions.

Emergency preparedness and response

Accident investigation — why and how?

(b) Methods of Working.

Nature of occurrence of ore deposits; geological disturbances and their effects on working conditions; dangers and
precautionary measures while approaching geological disturbances areas.

The purpose and utility of boreholes in mines.

Opencast methods of mining; mechanized and manual methods; deep hole drilling and blasting; shovel and dumpers;
surface miner; benching; maintenance of haul roads; methods of reclamation; dump stability and dump construction
and management;

Safe handling and use of explosives; simultaneous short firing; safety precautions.
Inspection of work place , transport and haul roads and their maintenance.,
Suppression and treatment of mine dust.

Sources of danger from surface water; precaution to prevent inundation and irruption of water; water dams, water
danger plans.

Gates and fencing, different kind of fences.
Inspection of opencast workings,

Reading of statutory plans.
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(c) Elements of Mining Machinery.

Safety aspects and safe use of different kinds of machinery used in opencast mines e.g. blast hole drills, rippers;
scrappers; shovels; dumpers; road graders; dozers; wheel loaders; spreaders; surface continuous miners; brakes
(including service and parking brakes); safety devices; codes of practices; traffic rules; unsafe practices; Crushers.

Application of electricity in mines; safety precautions.
Different types of pumps; principles and use of siphons; drainage and water lodgments.
Code of practice for transport, erection use and shifting of opencast machinery.
Belt conveyors and safety appliances.
[F. No. DGMS/EXAMS/MMR/BYE LAWS/2021/1]
PRABHAT KUMAR, Chief Inspector of Mines & Chairman, Board of Mining Examination
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NOTIFICATION
Dhanbad, the 11th August, 2021

G.S.R. 563(E).—In pursuance of the provisions of Regulation 13 (4) of the Metalliferous Mines Regulations,
1961, the Bye-laws for conduct of examinations for Mining Mate’s Certificate of Competency, are stipulated by the
Board as follows:-

1.0  Practical Experience: For purposes of Regulation 18 following practical experience shall be approved:
1.1 Period, Nature & Details of Practical Experience:
1.1.1 Mate’s Certificate:

Qualification Period, Nature & details of Practical experience. Total Period of]
practical experience
required

Literate i. Not less than 06 Months of practical experience in a Metalliferous

ii. mine having below ground workings in Timbering.

iii. Not less than 06 Months of practical experience in a Metalliferous |03 Yrs
mine having belowground workings in Stoping operations.

iv. Not less than 06 Months of practical experience in a Metalliferous
mine having belowground workings in Blasting.

v. Not more than18 Months of practical experience in a Metalliferous
mine having below ground workings other than the above mentioned
fields.

1.1.2 Mate’s Certificate (Restricted to mines having opencast workings only):—

Qualification Nature & details of Practical experience. Total Period of]
practical

Experience required

Literate i. Not less than 06 Months of practical experience in a Metalliferous
mine having belowground or Opencast workings in Strata support
benching & sloping, dressing of sides, fencing.

ii. Not less than 12 Months of practical experience in a Metalliferous 03¥rs.

mine having belowground or Opencast workings in drilling, blasting,
transport and use of explosives.

ili. Not more than 18 Months of practical experience in a
Metalliferous mine having belowground/Opencast workings other than
the above mentioned fields

Notel.Only experience in face operations in stoping are a shall be counted toward straining in stoping. Experience as
miner, timber man, support mazdoors, etc., in stoping are for 12 months is accepted towards the requirement to
experience in both Timbering & stoping.

Note 2. Experience in stoping area or in such development workings where strata supporting / timbering/ roof bolting
operations are going on, shall be accepted towards training in strata supporting/timbering.

1.2 Practical experience, for a period of less than one week in a mine shall not be considered.

1.3 Every certificate of practical experience should contain precise information about the capacity in which the
candidate worked, the nature of work done, and the date of commencement and termination of experience at each
mine. No certificate of practical experience shall be considered unless it is granted by the Manager of the mine. Every
such Certificate shall also carry the signature of the applicant attested by the Manager. No Certificate of practical
experience shall be accepted unless it is in a form prescribed by the Board.

1.4 The certificate of experience must be signed & dated by the Manager with seal of office and not by Production
Manager/Ventilation Officer/Senior Manager/Safety Officer etc. Capacity, nature of work done, place, experience and
dates of commencement and termination of training must be clearly indicated. Candidate must sign at the specific
place.
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1.5 Practical experience gained outside duty hours is not acceptable.

2.0 Type of Examination -Persons who have passed Senior Secondary School Examination or Intermediate
examination or its equivalent from a recognized Board or University have to appear the type of examination at Clause
(A) and persons who have not passed Senior Secondary School Examination or Intermediate examination or its
equivalent from a recognized Board or University and are not familiar with use of Computer, may opt for the type of
examination at Clause (B), as below:

3.0 Computer Based Test (CBT)

4.0  The examination shall consist of a Computer Based Test (CBT) of two hours duration.

i. Marks:—The examination shall carry a total maximum of 100 marks. In order to pass the examination a
candidate must obtain not less than 50% of the maximum marks in Computer Based Test (i.e. at least 50 out of 100).

A) Oral Examination:

i.  The examination shall be conducted orally in English, Hindi or in the language of the district in which the
examination is held.

il.  The date, time and place of the examination shall be notified to the candidates by the Secretary to the Board, after
approval of the Chairman, Board of Mining Examinations.

iii. Marks: The examination shall carry a total maximum of 100 marks: (50 mark with each of the two examiners).

iv.  In order to pass the examination a candidate must obtain:
(a)  Not less than 40% of the maximum marks with each of the two examiners (i.e. at least 20 out of 50).
and

(b)  Obtain not less than 50 % of the maximum marks in aggregate i.e. 50 out of 100.

3.0 Identity and conduct of Examinees:

3.1  While appearing in an examination, every candidate shall conduct himself / herself as required by the Secretary
and shall bring authorisation issued to him/her.

3.2 Electronic gadgets like mobiles, lap-top setc shall not be in possession of the candidates in the examination
hall.

4.0  Penalty for Misconduct:

4.1  Any candidate who submits false certificate or counterfeits certificate or makes false declaration or adopts
unfair means during the examination, may be disqualified by the Board and also debarred from appearing at any
subsequent examination for a specified period depending upon the facts of the case.

4.2 If a candidate who has been declared successful in any examination for the grant of a certificate or who has
been granted a certificate is found to have submitted a false certificate, or to have counterfeited a certificate or to have
made false declaration, the Board may cancel his/ her result or withdraw the certificate issued to him/ her as the case
may be.

5.0  Declaration of Results: The final result of the examinations as approved by the Board, shall be announced by
the Secretary on a date fixed by the Board.

6.0  Frequency of Examinations: The examinations shall be held once in a year, as far as practicable.
7.0  Applications to be supported by Original Certificates, etc.:

7.1  For Clause 2(A) type of examination, i.e., Computer Based Test (CBT):No application shall be considered
unless it is supported by scanned copy of all required original certificates for qualifications, practical experience, age
and is accompanied by evidence that the prescribed fee has been paid. The original certificates and their self-attested
copies shall be submitted by the candidate upon passing the said examination.

7.2 For Clause 2(B) i.e. oral examination: No application shall be considered unless it is supported by original
certificates as to the sound health and character of the candidate and is accompanied by evidence that the prescribed
fee has been paid. The self-attested copies of all other certificates may be accepted at the time of the applications. The
original certificates of qualifications, practical experience (from the manager of a mine regarding candidate’s practical
experience, etc.) and age shall be submitted by the candidate upon passing the examination.

8.0  Rules governing the conduct of Computer Based Test (CBT):
8.1  No candidate shall be permitted to attend the CBT once the CBT has commenced.
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8.2  Before entering the CBT hall, every candidate shall leave all books, notes and paper etc. outside.
8.3  Every candidate shall be required to sign in a Register / Sheet in which his roll number / |D would be recorded.

8.4  Any candidate desiring to consult the examiner or invigilator or any other assistants requiring any assistance
should stand in his seat to draw attention but should not call out.

8.5  Any candidate speaking to any other candidate, or consulting any book or notes, or using paper other than that
supplied by the Board or using any other unfair means or acting in a manner considered improper by the examiner
shall be liable to be disqualified.

8.6  No candidate shall leave the examination hall before the expiry of one hour after the commencement of the
examination.

8.7  When candidate has completed the answer to the questions or when the time allowed for answering the
questions has elapsed, or when a candidate has been disqualified under Clause No. 8.5, he must at once leave the
Examination Hall.

9.0 Appointment of Examiners:

9.1  For Clause 2(A) type of examination, i.e., Computer Based Test (CBT): Question banks shall be prepared
as objective type Multiple Choice Questions (MCQ), as far as practicable by the Academicians / Scientists conversant
with the concerned subjects from reputed institutes and / or Mining Engineers holding First Class Managers’

Certificate (including Certificate which is restricted to mines having opencast workings only) and /or an Inspectors of
Mines appointed by the Board.

9.2  For Clause 2(B) type of examination, there shall be two examiners for Mining Mate Certificate of
competency examination : So far as practicable, the examiners shall be an Inspector of Mines as an Examiner — 1
and/ or mining engineer holding First Class Managers’ Certificate as Examiner- 2. For Mining Mate Certificate of
competency examination (restricted to mines having opencast workings only) a mining engineer holding First Class
Managers’ Certificate (including Certificate which is restricted to mines having opencast workings only) may be
appointed as Examiner-2.

9.3 Except in an emergency, no member of the Board shall act as an examiner.
10.0 Syllabus and Fees for Examination:
10.1 Candidates for the grant of Mate’s certificate shall be examined as per syllabus detailed in Annexure-I.

10.2 Candidates for the grant of Mate’s Certificate restricted to mines having opencast workings only shall be
examined as per syllabus detailed in Annexure -|1.

10.3  Fees to be Paid: The fees to be paid along with the application for grant of Mate’s Certificate is Rupees Thirty
(Rs.30/-)

11.0 Saving Clauses: Board may take decision on any matter, not specified under the above bye-laws, which may
be brought to it for disposal.

12.0 f there is any variation or doubt between English and Hindi versions of Bye-laws, then English version of Bye-
laws will prevail over the Hindi version.

ANNEXURE-I
SYLLABUS FOR EXAMINATION FOR MATE’S CERTIFICATES OF COMPETENCY
(Under Metalliferous Mines Regulations, 1961)

(1) Benching and sloping of opencast workings; Examination and dressing of sides;

(i1) Method of examining hangwall, footwall, roof and sides of working places and roadways etc;

(ii1) Method of development, drifting, stoping, raising, winzing, stowing, etc.

(iv) Method of Timbering, pack walling and setting support, withdrawal of supports; fencing of dangerous
places;

v) Blasting and transport and use of explosives in mines.

(vi) Ventilation and mine gases- elementary;

(vii) Provisions of the Metalliferous Mines Regulations 1961 and Rules made under the Mines Act, 1952,
relating to the safety of persons employed in mines in general, and the duties of Mining Mates and
Blasters in particulars.
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ANNEXURE- |l
SYLLABUS FOR EXAMINATION FOR MATE’S CERTIFICATES OF COMPETENCY RESTRICTED TO

MINES HAVING OPENCAST WORKING ONLY
(Under Metalliferous Mines Regulation, 1961)

6] Blasting and transport and use of explosives in opencast mines,
(i1) Safe Operating procedures for Loading, unloading and transport of mineral/overburden.
(ii1) Benching and sloping of opencast workings; examination and dressing of the sides; Fencing of opencast

workings and other dangerous places,

(iv) Provisions of the Metalliferous Mines Regulations 1961 and Rules made under the Mines Act, 1952
relating to the safety of persons employed in mines in general and to the duties of Mates and Blasters in
particular.

[F. No. DGMS/EXAMS/MMR/BYE LAWS/2021/1]
PRABHAT KUMAR, Chief Inspector of Mines & Chairman, Board of Mining Examination
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NOTIFICATION
Dhanbad, the 11th August, 2021

G.S.R. 564(E).—In pursuance of the provisions of Regulation 13 (4) of the Metalliferous Mines
Regulations, 1961, the Bye-laws for conduct of examinations for Blaster’s Certificate of Competency, are stipulated

by the Board as follows:-
1.0 Practical Experience: For purposes ofRegulation18(2) following practical experience shall be approved:
1.1 Period, Nature & Details of Practical Experience:
1.1.1Blaster’s Certificate:

Qualification Period, Nature & details of Practical Total Period
experience. of  practical
experience
required
Literate i.Not less than 06 Months of practical

experience in a Metalliferous mine
having below ground workings in
Blasting/Shot firing. 02 Yrs

ii. Not more than 18 Months of
practical experience in a Metalliferous
mine having below ground workings
other than the above mentioned fields.

iii. Blaster’s Certificate (Restricted to mines having opencast workings only):—

Qualification Nature & details of Practical Total Period of
experience. practical Experience

required

Literate i. Not less than 06 Months of 02Yrs.

practical experience in  Opencast
Metalliferous mine in Blasting/Shot
firing.

ii. Not more than 18 Months of
practical experience in a Metalliferous
mine having belowground/Opencast
workings other than the above
mentioned fields.

1.2 Practical experience, for a period of less than one week in a mine shall not be considered.

1.3 Every certificate of practical experience should contain precise information about the capacity in which
the candidate worked, the nature of work done, and the date of commencement and termination of experience
at each mine. No certificate of practical experience shall be considered unless it is granted by the Manager of
the mine. Every such Certificate shall also carry the signature of the applicant attested by the Manager. No
Certificate of practical experience shall be accepted unless it is in a form prescribed by the Board.

1.4 The certificate of experience must be signed & dated by the Manager with seal of office and not by
Production Manager/Ventilation Officer/Senior Manager/Safety Officer etc. Capacity, nature of work done,
place, experience and dates of commencement and termination of training must be clearly indicated. Candidate
must sign at the specific place.

1.5 Practical experience gained outside duty hours is not acceptable.

2.0 Type of Examination- Persons who have passed Senior Secondary School Examination or
Intermediate examination or its equivalent from a recognized Board or University have to appear the
type of examination at Clause (A) and persons who have not passed Senior Secondary School
Examination or Intermediate examination or its equivalent from a recognized Board or University and
are not familiar with use of Computer, may opt for the type of examination at Clause (B), as below:
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A)  Computer Based Test (CBT)
i.  The examination shall consist of a Computer Based Test (CBT) of two hours duration.

ii.  The date, time and place of the examination shall be notified to the candidates by the Secretary to the
Board, after approval of the Chairman BME.

iii. Marks:—The examination shall carry a total maximum of 100 marks.

iv. In order to pass the examination a candidate must obtain not less than 50% of the maximum marks in
Computer Based Test (i.e. at least 50 out of 100).
B) Oral Examination:

i.  The examination shall be conducted orally in English, Hindi or in the language of the district in which the
examination is held.

ii.  The date, time and place of the examination shall be notified to the candidates by the Secretary to the
Board.

iii. Marks: The examination shall carry a total maximum of 100 marks: (50 mark each with both the
examiners).
iv.  In order to pass the examination a candidate must obtain:
(a) not less than 40% of the maximum marks with each of the two examiners (i.e. at least 20 out of 50).
and
(b) obtain not less than 50 % of the maximum marks in aggregate i.e. 50 out of 100.
3.0 \dentity and conduct of Examinees:

3.1 While appearing in an examination, every candidate shall conduct himself / herself as required by
the Secretary and shall bring authorisation issued to him/herby the Secretary,

3.2 Electronic gadgets like mobiles, lap-tops etc. shall not be in possession of the candidates in the
examination hall.

4.0 Penalty for Misconduct:

4.1 Any candidate who submits false certificate or counterfeits certificate or makes false declaration or
adopts unfair means during the examination, may be disqualified by the Board and also debarred from
appearing at any subsequent examination for a specified period depending upon the facts of the case.

4.2 If a candidate who has been declared successful in any examination for the grant of a certificate or who
has been granted a certificate is found to have submitted a false certificate, or to have counterfeited a
certificate or to have made false declaration, the Board may cancel his/ her result or withdraw the certificate
issued to him/ her, as the case may be.

5.0 Declaration of Results: The final result of the examinations as approved by the Board, shall be
announced by the Secretary on a date fixed by the Board.

6.0 Frequency of Examinations: The examinations shall be held once in a year, as far as practicable.
7.0 Applications to be supported by Original Certificates, etc.:

7.1 For Clause 2(A) type of examination, i.e., Computer Based Test (CBT):No application shall be
considered unless it is supported by scanned copy of all required original certificates for
qualifications, practical experience, age and is accompanied by evidence that the prescribed fee has
been paid. The original certificates and their self-attested copies shall be submitted by the
candidate upon passing the said examination.

7.2 For Clause 2(B) i.e. oral examination: No application shall be considered unless it is supported by
original certificates as to the sound health and character of the candidate and is accompanied by
evidence that the prescribed fee has been paid. The self-attested copies of all other certificates may
be accepted at the time of the applications. The original certificates of qualifications, practical
experience (from the manager of a mine regarding candidate’s practical experience, etc.) and age
shall be submitted by the candidate upon passing the examination.

8.0 Rules governing the conduct of Computer Based Test (CBT):
8.1 No candidate shall be permitted to attend the CBT once the CBT has commenced.
8.2 Before entering the CBT hall, every candidate shall leave all books, notes and paper etc. outside.

8.3 Every candidate shall be required to sign in a Register / Sheet in which his roll number / ID would be
recorded.

8.4 Any candidate desiring to consult the examiner or invigilator or any other assistants requiring any
assistance should stand in his seat to draw attention but should not call out.



80

THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

8.5 Any candidate speaking to any other candidate, or consulting any book or notes, or using paper other than
that supplied by the Board or using any other unfair means or acting in a manner considered improper by the
examiner shall be liable to be disqualified.

8.6 No candidate shall leave the examination hall before the expiry of one hour after the commencement of
the examination.

8.7 When candidate has completed the answer to the questions or when the time allowed for answering the
questions has elapsed, or when a candidate has been disqualified under Clause No 8.5, he must at once leave
the Examination Hall.

9.0 Appointment of Examiners:

9.1 For Clause 2(A) type of examination, i.e., Computer Based Test (CBT):Question banks shall be prepared
as objective type Multiple Choice Questions (MCQ), as far as practicable by the Academicians / Scientists
conversant with the concerned subjects from reputed institutes and / or Mining Engineers holding First Class
Managers’ Certificate (including Certificate which is restricted to mines having opencast workings only) and
/or an Inspectors of Mines appointed by the Board.

9.2  For Clause 2(B) i.e. oral examination, there shall be two examiners for Blaster Certificate of competency
examination as follows: So far as practicable, the examiners shall be an Inspector of Mines as an Examiner — 1
and/ or a mining engineer holding First Class Managers’ Certificate as an Examiner- 2. For Blaster’s
Certificate of competency examination (restricted to mines having opencast workings only) a mining engineer
holding First Class Managers’ Certificate (including Certificate which is restricted to mines having opencast
workings only) may be appointed as examiner-2.

9.3 Exceptinan emergency, no member of the Board shall act as an examiner.
10.0 Syllabus and Fees for Examination:
10.1  CandidatesforthegrantofBlaster’scertificateshallbeexaminedaspersyllabusdetailedinAnnexure-1.

10.2  CandidatesforthegrantofBlaster’sCertificaterestrictedtomineshavingopencastworkingsonlyshallbeexam
ined as per syllabus detailed in Annexure -11.

10.3  FeestobePaid:ThefeestobepaidalongwiththeapplicationforgrantofBlaster’sCertificateisRupeesTwenty
Five (Rs.25/-)

11.0  Saving Clauses: Board may take decision on any matter, not specified under the above bye-laws,
which may be brought to it for disposal.

12.0 If there is any variation or doubt between English and Hindi versions of Bye-laws, then English version
of Bye-laws will prevail over the Hindi version.

ANNEXURE-|
SYLLABUSFOREXAMINATIONFORBLASTER’SCERTI|FICATESOFCOMPETENCY
(Under Metalliferous Mines Regulations, 1961)

(1) The charging and blasting of shot holes in opencast and below ground workings. Sources of
accidents in transport and use of explosives.

(i1) Provisions of the Metalliferous Mines Regulations and Rules and bye-laws made under the
Mines Act, 1952 relating to handling and use of explosives and the duties of blasters;

(ii1) Methods of examining working places and roadways etc. after shotfiring;

(iv) Dealing with misfires

(v) Writing of reports.
ANNEXURE- ||

SYLLABUSFOREXAMINATIONFORBLASTER’S
CERTIFICATESOFCOMPETENCYRESTRICTED TO
MINESHAVINGOPENCASTWORKINGONLY

(UnderMetalliferousMinesRegulation,1961)

(1) The charging and blasting of shot holes in opencast workings; sources of accidents in transport and use of
explosives.
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(i1) Provisions of the Metalliferous Mines Regulations and Rules and Bye-laws made under the Mines Act,
1952 relating to the handling and use of explosives on the surface and in opencast workings, and to the
duties of blasters in respect of such handling and use.

(iii) Methods of examining working places after blasting and rendering them safe.
(iv) Dealing with misfires.
(v) Writing of reports
[F. No. DGMS/EXAMS/MMR/BYE LAWS/2021/1]
PRABHAT KUMAR, Chief Inspector of Mines & Chairman, Board of Mining Examination
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NOTIFICATION
Dhanbad, the 11th August, 2021

G . S.R. 565(E).—In pursuance of the provisions of Regulation 13 (1) and 13 (4) of the Metalliferous Mines

Regulations, 1961, the Bye-laws for the grant of certificates on exemption basis and for conduct of examinations for
Gas Testing Certificate of Competency, are stipulated by the Board as follows:-

1.0 Applications to be supported by Original Certificates, etc.:

1.1 For Clause 2(A) type of examination, i.e., Computer Based Test (CBT): No application shall be considered
unless it is supported by scanned copy of all required original certificates for qualifications, practical experience in
Gas Testing in prescribed format, age and is accompanied by evidence that the prescribed fee has been paid. The
original certificates and their self-attested copies shall be submitted by the candidate upon passing the said
examination.

1.2 For Clause 2(B) i.e. oral examination: No application shall be considered unless it is supported by original
certificates as to the sound health and character of the candidate and is accompanied by evidence that the prescribed
fee has been paid. The self-attested copies of all other certificates may be accepted at the time of the applications. The
original certificates of qualifications, practical experience in Gas Testing in prescribed format and age shall be
submitted by the candidate upon passing the examination.

1.3 The Gas Testing Certificate may be granted on exemption basis to the holders of Degree or Diploma in
Mining Engineering or other equivalent qualification approved in that behalf by the Central Government. Application
for grant of Gas Testing Certificate on exemption basis shall be supported by original certificates of qualifications,



84 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(1)]

certificate of practical experience in gas-testing in prescribed format, age, certificates as to the sound health, character
of the candidate and is accompanied by evidence that the prescribed fee has been paid.

2.0 Type of Examination- Persons who have passed Senior Secondary School Examination or Intermediate
examination or its equivalent from a recognized Board or University have to appear the type of examination at
Clause (A) and persons who have not passed Senior Secondary School Examination or Intermediate
examination or its equivalent from a recognized Board or University and are not familiar with use of
Computer, may opt for the type of examination at Clause (B), as below:

A. Computer Based Test (CBT) mode of Examination:
1. The examination shall consist of a Computer Based Test (CBT) of one hour duration.
ii. The date, time and place of the examination shall be notified to the candidates by the Secretary, after
approval of the Chairman BME.
iil. Marks: The examination shall carry a total maximum of 50 marks.
iv. In order to pass the examination a candidate must obtain not less than 50% of the maximum marks in
Computer Based Test (i.e. at least 25 out of 50).
B. Oral Examination:
i. The examination shall be conducted orally in English, Hindi or in the language of the district in which the
examination is held.
il. The date, time and place of the examination shall be notified to the candidates by the Secretary, after
approval of the Chairman BME.
iil. Marks: The examination shall carry a total maximum of 50 marks: (30 marks with examiner and 20 marks
with other examiner).
iv. In order to pass the examination a candidate must obtain:
(a) not less than 40% of the maximum marks with each of the two examiners (i.e. at least 12 out of 30 from
examiner - 1 and 08 out of 20 from examiner - 2).
and
(b) obtain not less than 50 % of the maximum marks in aggregate i.e. 25 out of 50.
3.0 Appointment of Examiners:

3.1 For Clause 2(A) type of examination, i.e., Computer Based Test (CBT): Question banks shall be prepared as
objective type Multiple Choice Questions (MCQ), as far as practicable by the Academicians / Scientists conversant
with the concerned subjects from reputed institutes and / or Mining Engineers holding First Class Managers’

Certificate and /or an Inspectors of Mines appointed by the Board.

3.2 For Clause 2(B) type of examination, i.e. oral examination, there shall be two examiners for Gas Testing
Certificate of competency examination as follows:

33 So far as practicable, the examiners shall be an Inspector of Mines as an Examiner — 1 and/ or a mining
engineer holding First Class Managers’ Certificate as an Examiner- 2.

34 Except in an emergency, no member of the Board shall act as an examiner.

4.0 Rules governing the conduct of Computer Based Test (CBT):

4.1 No candidate shall be permitted to attend the CBT once the CBT has commenced.

4.2 Before entering the CBT hall, every candidate shall leave all books, notes and paper etc. outside.

43 Every candidate shall be required to sign in a Register / Sheet in which his roll number / |D would be
recorded.

44 Any candidate desiring to consult the examiner or invigilator or any other assistants requiring any assistance
should stand in his seat to draw attention but should not call out.

4.5 Any candidate speaking to any other candidate, or consulting any book or notes, or using paper other than
that supplied by the Board or using any other unfair means or acting in a manner considered improper by the examiner
shall be liable to be disqualified.

4.6 No candidate shall leave the examination hall before the expiry of thirty minutes after the commencement of
the examination.

4.7 When candidate has completed the answer to the questions or when the time allowed for answering the
questions has elapsed, or when a candidate has been disqualified under Clause No. 4.5, he must at once leave the
Examination Hall.
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5.0 Identity and Conduct of Examinees:

54 While appearing in an examination, every candidate shall conduct himself / herself as required by the
Secretary.

5.2 Electronic gadgets like mobiles, lap-tops etc. shall not be in possession of the candidates in the examination
hall.

6.0 Penalty for Misconduct:

6.1 Any candidate who submits false certificate or counterfeits certificate or makes false declaration or adopts
Unfair means during the examination may be disqualified by the Board and also debarred from appearing at any
subsequent examination for a specified period depending upon the facts of the case.

6.2 If a candidate who has been declared successful in any examination for the grant of a certificate or who has
been granted a certificate is found to have submitted a false certificate, or to have counterfeited a certificate or to have
made false declaration, the Board may cancel his / her result or withdraw the certificate issued to him / her, as the case
may be.

7.0 Declaration of Results: The final result of the examinations as approved by the Board, shall be
announced by the Secretary on a date fixed by the Board.

8.0 Frequency of Examinations: The examinations shall be held once in a year, as far as practicable.

9.0 Syllabus for Examination: Candidate for the grant of Gas Testing certificate shall be examined as per

syllabus detailed in Annexure.

10.0 Saving Clauses: Board may take decision on any matter, not specified under the above bye-laws, which
may be brought to it for disposal.

11.0 If there is any variation or doubt between English and Hindi versions of Bye-laws, then English version
of Bye-laws will prevail over the Hindi version.

ANNEXURE
SYLLABUS FOR EXAMINATION FOR GAS TESTING CERTIFICATE OF COMPETENCY
(Under Metalliferous Mines Regulations, 1961)
1. Occurrence of gases in mines, their properties and physiological effects; detection and measurement

2. Use of gas detectors such as methanometers, Multi Gas Detectors, Toximeter, Oximeter, Explosimeter, etc. for
detection of Mine gases.

3. Effect of inflammable gas in different percentages and the difference between combustion and explosion.

4.  Construction, assembly and working principle of flame safety lamp, methods of testing for inflammable gas with
a flame safety lamp.

5. Provisions of the Metalliferous Mines Regulations 1961 made under the Mines Act, 1952, relating to safety
lamps and to the presence of inflammable and noxious gas in a mine.

[F. No. DGMS/EXAMS/MMR/BYE LAWS/2021/1]
PRABHAT KUMAR, Chief Inspector of Mines & Chairman, Board of Mining Examination

CIPECE]

gaers, 11 3req, 2021
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NOTIFICATION
Dhanbad, the 11th August, 2021

G.S.R. 566(E).— In pursuance of the provisions of Regulation 13 (4) of the Metalliferous Mines

Regulations, 1961, the bye-laws for conduct of examinations for Winding Engineman’s | Class and 1l Class
Certificate are stipulated by the Board as follows-

1.0 Applications to be Supported by Original Certificates etc.:

No application shall be considered unless it is supported by original certificates as to the sound health and
character of the candidate and is accompanied by evidence that the prescribed fee has been paid. The self-
attested copies of all other certificates may be accepted at the time of the applications. The original certificates
of qualifications, practical experience (from the manager of a mine regarding candidate’s practical experience,
etc.) and age shall be submitted by the candidate upon passing the examination.

2.0 Type of Examination:

2.1 The examination shall be conducted orally in English, Hindi or in the language of the district in which the
examination is held.

2.2 The date, time and place of the examination shall be notified to the candidates by the Secretary, after
approval of the Chairman BME.

2.3 Marks:-The examination shall carry a total maximum of 100marks: (50 marks each with both
examiners).

3.0 In order to pass the examination a candidate must obtain:

(a) not less than 40% of the maximum marks with each of the two examiners (i.e. at least 20 out of 50).
and

(b) obtain not less than 50 % of the maximum marks in aggregate i.e. 50 out of 100.

4.0 Appointment of Examiners: The examiners for Winding Engineman’s Certificate of competency
examination shall be appointed as follows:

4.1 So fares practicable, the examiners shall be an Inspector of Mines and/or an engineer possessing
experience of winding installation in Mines.

4.2 Exceptinan emergency, no member of the Board shall act as an examiner.
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5.0 I|dentity and Conduct of Examinees:

5.1 While appearing in an examination, every candidate shall conduct himself / herself as required by the
Secretary and shall bring authorisation issued to him / her by the Secretary.

5.2 Electronic gadgets like mobiles, lap-tops etc. shall not be in possession of the candidates in the
examination hall.

6.0 Penalty for Misconduct:

6.1 Any candidate who submits false certificate or counterfeits certificate or makes false declaration or
adopts unfair means during the examination, may be disqualified by the Board and also debarred from
appearing at any subsequent examination for a specified period depending upon the facts of the case.

6.2 If a candidate who has been declared successful in any examination for the grant of a certificate or who
has been granted a certificate is found to have submitted a false certificate, or to have counterfeited a
certificate or to have made false declaration, the Board may cancel his/ her result or withdraw the certificate
issued to him/ her, as the case may be.

7.0 Declaration of Results: The final result of the examinations as approved by the Board shall be
announced by the Secretary on a date fixed by the Board.

8.0 Frequency of Examinations: The examinations shall be held once in a year, as far as practicable.

9.0 Syllabus and Fees for Examination:

9.1 The candidates for the grant of Winding Engineman’s | Class Certificate shall be examined in the
Subjects listed in Appendix-I.

9.2 The candidates for the grant of Winding Engineman’s |l Class Certificate shall be examined in the
subjects listed in Appendix-|1.

9.3 Fees to be Paid: The fees to be paid along with the application for grant of Winding Engineman’s | Class

Certificate is Rupees Thirty (Rs.30/-) and Winding Engineman’s Il Class Certificate is Rupees Twenty
Five(Rs.25/-)

10.0  Saving Clauses: Board may take decision on any matter, not specified under the above bye-laws,
which may be brought to it for disposal.

11.0 If there is any variation or doubt between English and Hindi versions of Bye-laws, then English version
of Bye-laws will prevail over the Hindi version.

ANNEXURE-I

SYLLABUS FOR EXAMINATION FOR WINDING ENGINEMAN’S FIRST CLASS
CERTIFICATEOFCOMPETENCY

(Under Metalliferous Mines Regulations, 1961)

General knowledge about apparatus under pressure of Compressed Air gas or steam; Knowledge of testing,
Precautions and indicators for pressure.

Working and examination of machinery (Reg.176), knowledge of provisions laid down in this Regulation.
Precautions regarding moving parts of machinery (Reg.174) knowledge of provisions laid down in this
regulation.

Signalling: - Types of signal; Code of signal for man winding material winding and sinking shafts.

General ideas of Hoist (Function and Operation):- Steam; Air Compressor and electric, Direct and geared
drives; Valve gear, Bearings, Couplings, type of drums; Operating levers, Reversing levers, Emergency
safety levers and link motion.

General |deas of Various Indicators and Recorders:- Pressure indicator; Ammeter; Voltmeter; Depth
indicator; Speed indicator and recorder; Adjustment and marking where applicable.

Slow Banking: - Indicator and limit of speed man winding or material winding. Some knowledge of
operation of the equipment for automatic retardation of speed.

Brakes:- Various types including power operated brakes, salient features of each type, their use, test and
adjustment of brake lining, normal position when operated, safety in the event of failure of power supply.
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Emergency Safety Devices: - Emergency stop, Trip levers etc., Emergency brakes.

Safety Contrivances: - Against over wind; Limit and test some knowledge of its operation, against over
speed; For slow banking and limit for man winding and material winding; Knowledge of detaching hooks;
Bell plate or box keeps, Dogs, Guides receivers etc.., and Automatic indicator for keps at insets.

General |dea of Clutch: - Type, operation, examination, position with respect of brakes; interlocking
devices.

General l|dea of Electrical Circuits Breakers, Transformers, Controllers, Resistance and electric bells;
working voltage; Interlocks and safety precautions (only in case of certificate valid for Electric Engines).

General |dea of Winding Ropes: - Relation to winding drum and pulleys; Examination of end attachment,
Lubricant.

Working Hoist: - Key points for efficient and safe working, cause of jerks and how to avoid them.

Engineman’s Duties: - Full knowledge of duties laid down in Regulation 54; General alertness and reaction
to emergency.

ANNEXURE-II

SYLLABUS FOR EXAMINATION FOR WINDING ENGINEMAN’SSECOND CLASS
CERTIFICATEOFCOMPETENCY

(Under Metalliferous Mines Regulations, 1961)

General knowledge about apparatus under pressure; Knowledge of testing, Precautions and indicators for
pressure.

General knowledge about Working and examination of machinery (Reg.176)
General knowledge about Signalling.
General ideas of Hoist (Function and Operation).
General |deas of Various Indicators and Recorders.
General knowledge about Slow Banking.
General knowledge about Brakes.
General knowledge about Emergency Safety Devices.
General knowledge about Safety Contrivances.
General |dea of Clutch.
General |dea of Electrical Circuits Breakers, Transformers, Controllers, Resistance and electric bells.
General |dea of Winding Ropes.
General knowledge about Working Hoist.
Engineman’s Duties laid down in Regulation 54; General alertness and reaction to emergency.
[F. No. DGMS/EXAMS/MMR/BYE LAWS/2021/1]
PRABHAT KUMAR, Chief Inspector of Mines & Chairman, Board of Mining Examination
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