B:o cio hoc thuat - Ung dung
dién tir trong khai thic quiing

Lam quen véi hé théng phuy kién
né min hién dai

Kip dién t& va &*ng dung

Hiéu qua &ng dung kip dién t& doi
v@i tuyén khoang

Hiéu mai quan hé giira khai thac
va tuyén.

Noi dung chinh

Hé théng phy kién né min
Lich s phat trién kip né
Kip dién t&

Hiéu qua kip dién t&

Két luan

05-Nov-19




Hé théng phuy kién né min?

La phwong tién dung dé kich
né cédc khoéi thuéc né mét cach
tin cay, tai thoi diém da dinh
va theo dung trinh tuw....

05-Nov-19

Thanh phan hé thong phu kién

Bd khéi nd - phwong tién ban ddu dé khéi
nd bii min tir xa

B trén mit — phwong tién phan bo tin higu
nd, thoi gian tré né bé mit cia bai bii nd
Bo duéi 16 min — phwong tién truyén tin
hiéu nd, vi sai xuéng kip trong 18 min

MOdi nd - khuéch dai niing hrgng ciia kip dé
kich n6 khéi thudc chinh.

Thanh phan hé th6ng khé&ind

. Electric
Khoi nod
Chia a
khoa....

Bé& mat
Phan phéi....
3\
x <
Trong |6
Truyén tai....
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Hé théng khdi n

arjg diéu khié’rﬂCéch 16

T
Cach hang
® o ®

Diém khdi

Hé théng khdi nd é
nd

——

Vi sai bé mat




Hé théng khdi nd

~ 34 Goc khdind
® ® ® . \.
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Goéc khdi né

- ! 4
Huéng né

Khdi né nhiéu diém

@ "
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N& min day nd

R B < T
EL R - B R
S 8 95 9

Cac 16 min nd dong thoi
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NG Theo Hang
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N6 Theo Hang

NG Theo Hang




NG Theo Hang
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N6 Theo Hang
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NG Theo Hang
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NG Theo Hang
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N&Theo Lo

Né Theo Lo
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c o o




05-Nov-19

N&Theo Lo
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Chay trwée toan phan - khéng vi sai mat

0 Chay céc vi sai
1 Kip vi sai chua né

05-Nov-19

Chay trwéc toan phan - vi sai trén mat

.n? 2w 2
Diém khoind 100ms CONNECTADets
200 300 400 500
OWM, J.Q.Q N g, \

SR 600ms trong 16
1l Delay Elements Burning

Delay Detonator Not Initiated

Chay trudc han ché - 4 hang

Piém khdind 100ms CONNECTADets

g0 400

ZERO 409 200
iy ha, M

Vi sai trong 16 =
4 x vi sai trén mat
dai nhat

400ms trong 16

1l Delay Elements Burning
Delay Detonator Not Initiated
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M&i n6 dup 1

Cotthudc dich chuyén
dan dén min cam va
phavo kém

1 Delay Elements Burning
Delay Detonator Not Initiated

M&i né dup 2

M3iné trén hoatdong
va kich né cot thudc trén

S0'vi sal
n+1

S0 vi sai
n

0 Delay Elements Burning

Delay Detonator Not Initiated

No mat thoang

05-Nov-19
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Noi song song

e —0—0—0—0—0

——

Traithudc <1831 (16ng) e [EIREN
D&y chay chdm 1830's

Kip thwdng (hé') 1861
Kip dién tirc thi 1870's ===

Kip dién vi sai 1900’s €=
Day nd 1907

Kip phi dién 1970's o

Kip dién tlr 1980's EE==

o=
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Kip & D4y chdy cham

Safety fuse

Black powder Notwist!! Nogap!!

Base chafge

Crimp here!

Why?

Kip né thwéng va day chay cham

« “Chay khéng kip” d& xay ra nhiéu lan
trong hon 100 nam va bay gio “An Toan”
clia day chay cham luén bj nghi ngo.

« Hau hét cac nwac hién khong st dung
day chay cham, ké ca Viét Nam

Kip dién

Thudc day Bao v¢ tinh dién i
Noi vaboc

. Rinh ghim 4 .. Péu dbt
Nép day Ong klm

Day dién 7/ |
vo  Caudién

14



Nguy hiém dién - trén mat dat

05-Nov-19

Cau tao day no

B6 ngoai

L6i PETN

T

Day trung tam

B& Polypropd . N
VO xap ngoai
Vé nhua
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Tinh chat cia day no

Do bén kéo - 70 - 100 kg
Kéo dai - ~10%

So véi 6ng tin hiéu
Khang va dap - 20 kgm.

VOD - 7000 m/s
Chiu nuéc
Chiudau

05-Nov-19

%‘;mﬁpnd

Cau tao ong tin hiéu

92% Cyclo tetra methylene tetra nitramine
8% Paint Fine Aluminium
Coreload Limits1smg/m +/- 2

16



Hoat dong ctia 6ng tin hiéu

éng EXEL
Mt Ira chay

| 2 AR ST, ;“i’.\'ﬂﬁ\i-‘}%‘ﬂ%

Séng va dap phia truéc ngon Ira chay

Bui HMX / Al

Vi sai cua kip phi dién

MS - LP TLD - MSC GOLDet

CONNECTADet

Loi
thubc #

uoc 1259 Lead Azide #~2
vi sai #8* 0.45g PETN 0.2g Pb Azide

.125g Lead Azide

0.78 g PETN EA\V€‘

Kip phi dién

05-Nov-19
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Hé thé'ng kip
n tor

l-—k D) 1]

DIGITAL ENERGY CONTROL

Dac diém kip dién tr i-kon™

i-kon™ Detonator
Vi sailap trinh riéng Ié tir 0
-15000 ms (khodng gian 1
ms)

Do chinh xic £0.01% cia
thoi gian 1ap trinh (vi sai
gin)

Pam biao khong trung lip
Chiu 4p 96.5 MPa

Daydan thép

Cichdién chic chin

Hop ndi dang ky ban quyen
S6 ID nha may duy nhit
An toan véi dién ap vuot,
tinh dién va dién lac

Moi trerng khac nghiét

05-Nov-19
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Bén trong kip

i-kon™: M3t diéu khién

Chip dién tir

Pau dot

05-Nov-19

i-kon™: Mat nang lugng

Khe tia lua Tu dién
Tréan toan Tré bleed bau dot

Logger
i-kon™ Logger

Giao tiép vé6i kip va may
nd min
Sir dung tai tAng/gwong
An toan
Nhép ma khi két ndi
kiém tra tinh trang kip
doc va ghi sé ID vao b
nhd
Gan vi sai cho kip
Cong suat 200 kip

19



May ban min

i-kon™ Blaster400; 1600
S dung tai diém bén
min an toan
Khoa an toan dac
biét
Chire nang

chinhslra

laptrinh

bao 16i

khéi dong va ban
cdngsuét 400; 1600 kip;

EBS Blast Design Tool

chophép:
Taoké&hoach né cho
baii né logging/vi sai
Mé phéng bai né va
phantich thoi gian
NGi truc tiép voi
Logger dé download
trinh tu nb va upload
di lieu “thwc té nd”

Tong quan hé théngi-kip

ShotPluso-i
Fanel 15/16 Urawbell 5
28| G;
2 0 o
jo )
e

+ 0
A s
g

05-Nov-19
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Trinh tu nd SHOTPIlus - i

HOTPlus - (D:AT1_ BRADS\CUSTOMERNL:

HELS ® & a_a
(oo o, s, s sy R
s i T
O NE 25 ms delay-175DH
O NE25ms delgi 4Q0DH Interhole Delay Accuracy
A EBS 25 ms delay
40 M v EBS 24 ms delay
g 35
>
&
8 30
)
[<]
=
L 25
£
hel
I
3 20
@
D
=
15 | | | | | |
0 10 20 30 40 50 60 70

* data from earlier generation system

Detonator Firing Times

Electronics

1980 1990 2000 2010 2020
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Tan s6 song bién

R

Tan sé cao — nhe nhang va thoai mai

N

Tan s6 thap — chong chanh khé chiu

Thi gian nd thwe ngan hon

1 . 400ms in-hole
P 1% scatter = +/- 4ms
. 101 1s @135 .169

\ \—o—o

1% 413 430 447 464 481
. N In-Hele—417 434 451 /158 Ass__

‘ 1% 421 438 455 4m2 489
L 17ms =>9 - 25ms ! y

Hoat dong hé théng

Nhap kip

05-Nov-19
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Hoat dong hé théng

Dhihhah
SR \\ﬁ \\ﬂ \\\J\\\\

Ung dung i-kip

Kiém soat mdi trworng - khai thac 16 thién
Ki€m soat n& min bién mé
Né tach quang-da
Kiém soét nhiém ban quing
Kiém soat mat mat quing
Tang nang suat va dé pha vé dat da
T3mg ndng suat xuc béc
Tang nang suat dap nghién
N6 min mé da, md than
PaoTunnel
Kiém sodt bién
Kiém soat chan dong

Video n6é min dién to

05-Nov-19
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Ki¢m soat chan dong voi i-kon™

VAn d& - N6 min cach

duwdng cao toéc 150m

Loiich

« Chén dong nhd hon

« i-kon™ thoi gian tré nd
linh hoat cho phép thay
dbi tn s6 chén dong

05-Nov-19

O >

Két qua i-kon™

i illom

Kiém soat bo mo

24
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BS mo - No két hop

25
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N6 tach bing cong nghé pyro

Két gua no tach trude véi i-kon™

l'k on Chuong trinh thir nghiém

26



Kiém soat nhiém ban — than quang don gian

Hiéu iing léch vi sai?

Than quang phtrc tap

Theo huong
nao?

Kiém soat nhiém ban?

Cross-section

Intermixing

~~

05-Nov-19
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Kiém soat nhiém ban quéng?

Cross-section

-H Separation |-

N® min kiém soat nhiém ban

05-Nov-19
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Timing SHOTPIlus - i

m B o o o e
e ==

Vi s % % s « § & < & = = < <« 9
8(» 77
o6 2 p
25 P
- v @
e ﬂfﬁ e
A &
s P
o o @
@ & a ¢
&% g
@ v obooa
tran
L) z.
& &
Qe “
IR
5w
5w
" L3 \
vs 0w 4\ @ a# &
% &kla a &
o ¢ 2, Tomn, ez | s s et g st v oo e v
PN ITvom TR oA 7 T S YT Vo

Két qua v6i i-kon™

Két qua v6i i-kon™
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Két qua v6i i-kon™

Két qua v6i i-kon™

I-kip tai NUi Phao

I-kip tai NUi Phao K&t qua véi i-kon™

05-Nov-19
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I-kip tai NUi Phao Két qua véi i-kon™

Két qua v6i i-kon™

I-kip tai Nui Phao

Trial Program

Nang sust &
86 pha ve

)

31
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Tuong tac cac 16 min - MBM

10 ms delay

32
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Két qua v6i i-kon™

0 pha vo
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Két qua vaii-kon™

Tang thoi gian cép liéu may dap - téi da 50%
Tang nang suét xdc béc — van tai
Giam hang hdc thiét bi xtic bdc — van tai
Tiéu thu dién may dap thdé gidm 38%
Quang min hon
Tang vét nit thir sinh.

05-Nov-19

Két qua véi i-kon™

Avg. Tonnes/hr/ Day
6000
Z oo - o 5034 5050 47g0| | DSatt1D
4015 7046
E 4000 1377 fa DSat11N
2 3000 - | N S B BSun 12D
3’ 2000 1~ — — BThurs16D
1000 1= 1 1 | BThurs16N
0
N BFi 17D
SOOIy .
& & S @ @ & & & mFi
SIS &S & o
®Sat18D
Shift mSat18N
i-kon™ Productivity +18% vs Exel
EBS Blast 4 : 12 ms (wet)
500 T T T T
7 400 [
E
<
E 300 [
g
3
E 200
2
© 00 F !
¢
o ‘ N
8 10 1o\ 16 .
Time (hours) 4:12ms (wet)
o - T

— Peak current
Mean current E|
Y
| l |
1

t
1 k“‘ 'ﬂ‘\?k,\ﬂx”

Crusher Current (Amps)

wt“ﬂ

13.8 14 142 144 14.6 14.8
Time (hours)
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2

Nominmod

05-Nov-19

Active Production (t per hour of active crushing)

B NE Active C10 Prod
B EBS Active C10 Prod.

Primary Plant Active Production
of Product Rock (C10 only)

[ —

500 |-
400 f

300

Quarry Zone

35



Y finmng: :
C.o:M. 60 % furthér

o

Dich chuyén

2
B Std. Noneedtriic

10 B Std. Bectronic
New Electronic Timing

Centre of Mass Movement (m)
o

Trial Program

Nomit mo than

)

05-Nov-19
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Két qua v6i i-kon™

Két qua v6i i-kon™

Biind Phidién i-konm_
% vang Tin g
1 26 2
2%) (24%) (5%)
3 28 7
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Két qua véi i-kon™

Otd/ May xic
Tang niang xuat may xic 4% - 17% (so v&i
phi dién)
Tai mé Mt Owen, toc d9 xuc tét va giam chi
tiéu thuéc nd
Giam héng héc thiét bi.

i-kone trong dao Tunnel

PBao lo
fTunnell

| oRica

i-kon™ trong dao Tunnel

Thi€t k€ két hop
+ Kip EXEL 16 min chinh
* Kip di¢ tit 16 min bién

38



-k n i-kon™- trong dao Tunnel

DEITAL ENERTY CONTROL

Hybrid design
» Example of Tie-in

"
f o
7
10
7
41
57 X
ooy o R
57 42 3 g et 6 \a\.z\.4
54 L S 6 22 Pl
5 P o .,\1\.3\‘5-

2 28
14
A2 G0 8 e 11 13 15 b2 B

i-kon™ trong dao Tunnel

05-Nov-19
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Trial Program

Nominuo quzng ke i
feeortl6
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Freeport Application

i-kon Digital Energy Control
Chinh xac tuyét déi

N& nhiéu bai cung lUc

Mé déng Freeport

4 P 2800 20s 200 e 13lhe 11000 16s. 9
28T \‘a
o 00 2830 Ngr 15%e 2i0e ATie 2ATT 165 16500 o 11507 o 500
3t Wiy 500 13 yso 1650 |5ww‘% e g
» /AA\\
3 e
170s 23000 27T0s 2l 25100 o e 7o 1300 1270 48300 A0 g
270s 2906 2T 20e 25106 20109/ 230e e 1T I.,é) 1270 Wﬁ o0, a0 \wngo 1000 7
& o
o 0o 2\ Tio Mo 5
250} Ho0a \0A5

.

4

S & —

o 26300 20e 21700 18508, 1otk dg0e\ 57 14/n 00,9700 4
1R NG Do g 100 390 e Jo0n
2 % zvuj / 4a
e 25500 208 21900 Ny 1N ) s «m?’W
i

2030 23106 27T 25705 230bs 22100 Wh)e The 161033105 118 «W%a/?

2. "

", o,
mk«zzmaﬁm 820, 18107 To00e 1

28500 2730 {26100 24700 22900 Def 19300

7AThe 7ile Xl 2900 7l0e
k-

)
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+ Giam chén dong

I;’SID%*]S DB11-2002-04-06 12.27.13 - 1.qwf

30.00-
2500
2000

ector

[CNTT
10.00-

500-

0

00y T v ]
460.2 20000 40000 60000
Time (s)

‘a7,

ector
(a)

Panel 17_18 Drawbell 5 qwf

3500
30.00-
25.00-
20.00-
15.00-
10.00-;
5.00-

0.00-

il b

457.3 000 andng eoono a7

Time (s)

05-Nov-19

Mé dong Freeport

Mé doéng Freeport
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Panel 16 Drawbell 8 West

Két luan vé kip dién to

i-kip wu viét hon céc loai kip truyén thong
St dung rong rai trong khai thac mo va xay dung
déan dung
i-kip cho phép:
Kiém soat nhidm ban va mit mat quing
Tang nang suit va do pha v dat da
Tang nang suit may xiic bdc — van tai va chi phi bao tri
thiét bi boc xtic van tai
Tang nang suit may dap tho
Giam chi phi dién may dap tho téi 38%
Giam d6 bén quing khi dap nghién.

43



