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Abstract. The mining industry is the main blasting process, the quality of performance which depend on all
subsequent processes of extraction and processing of minerals.

In recent decades, conducting blasting technology has been rapid development. New technologies in drilling and
blasting, and include the introduction of high-performance drilling rigs, and the use of safer emulsion explosives, and the
use of new means of priming.

It is noted that the reduction in cost BSB is mainly achieved through the introduction of electronic blasting initiation
system that provides reliable synchronization alternately triggered wells.

This technology helps to maximize the use of the control system for the release of explosive energy, and each
works well guaranteed in a certain sequence that allows you to avoid the adverse effect of "overlay", ie simultaneous
operation of several wells. In addition, significantly reduced the negative influence of seismic and acoustic mass
explosions in the environment, reduces the emission of harmful combustion products and dust in the atmosphere. The
main result has improved the results of blasting operations, reducing the percentage of oversize and exit screenings,
and they thus reduce the cost of excavation, transportation and processing of blasted mass.

Currently in production blasting in the world there are different systems of priming. The article discusses the
principle of operation and parameters of one of the most advanced in the world - the electronic charge initiation system I-
KON™. 1t is shown that due to the high accuracy of electronic detonators and a wide range of possible delays, it is
possible to choose a blasting scheme that exactly matches the conditions for drilling and blasting. The I-KON™ system
under consideration contributes to seismic safety and makes it possible to achieve an optimal distribution of the
explosion energy in the array. At the same time, BVR optimization is possible by selecting appropriate schemes for
mounting the explosive network. The result is a more efficient crushing of the rock mass, which can help reduce drilling
and blasting costs.

Keywords: drilling and blasting, electric blasting, electronic initiation, advanced technologies

In the extraction of most minerals, both open-pit and underground, the drilling
and blasting method of loosening the rock mass for its subsequent excavation is used,
which makes it possible to recognize this technological process as one of the main
ones.

The production of other technological processes depends on the quality of the
explosion of the rock mass, therefore, they strive to constantly improve the
performance of the explosion [1-6].

Explosion is the process of detonation of explosive charges in a given sequence
and in a certain period of time, carried out by means of initiation (SI), which transmit
an impulse to the explosive charge and thereby cause (excite) its detonation.
According to the type of SI used, which cause detonation of charges, the following
methods of blasting are used at mining enterprises: fire, electric fire, electric, and
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with the help of a detonating cord.

The electric blasting method is one of the main ones and can be used in any
conditions. Its advantages in comparison with the fire method are the absence of
poisonous gases, as well as the possibility of detonating a series of charges
simultaneously from any distance, as well as with slowdown. Therefore, when
applying this method, safety and the possibility of exploding charges in any sequence
are ensured. Electric blasting is also used in blasting in mines that are hazardous due
to gas and dust.

The I-KON™ electronic initiation system is designed to initiate downhole (blast
hole) charges with programmable delay of detonators during blasting operations on
the earth's surface, as well as in mines that are not dangerous for gas or dust, of any
degree of watering.

The I-KON™ gystem has an initiating ability that provides undermining of
militants of all types of militants patronized by explosives, approved for permanent
use.

Connection of "[-KON"™ with explosive cartridge, emulsion explosive cartridge
should be made according to the schemes shown in Figures 1-2.

i

1 - explosive cartridge; 2 — I — KON™;
3 - wire; 4 - twine, sticky tape

=l Figure 1 - Scheme of initiation of the explosive
] cartridge

1 - emulsion explosive cartridge; 2 - I - KON™; 3 - wire; 4 - aluminum wire; 5 - adhesive tape
Figure 2 - Scheme of initiation of the emulsion cartridge explosive
The collected militants, holding by the wires, are lowered into the wells. In this

case, it is necessary to ensure the slack of the wires in the well, based on the
calculation of one meter of wires per five meters of the immersion depth of the
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militant. The length of the wires on the surface must be at least one meter from the
wellhead.

The layout of the explosive line on the block must be carried out with a double
explosive wire VP-0.8 GOST 6285. The wires of the explosive line must be laid in
such a way as to ensure that all [-KON™ are connected to it. The ends of the
explosive line are brought to a safe distance. The opposite ends of the explosive line
are securely isolated.

The [-KON™ wires are connected to the blast line in parallel.

After the installation of the explosive line, a dangerous zone is established and the
working personnel is taken out of the danger zone.

Outside the danger zone (at the place of explosion control), the master blaster
must connect the explosive line to the recorder (Logger) fig. 3.

Figure 3 - Recorder Logger 1

The recorder works according to the menu that appears on the LCD screen. The
six operating keys select the menu function. If necessary, the display and keypad are
illuminated.

The recorder identifies the detonator connected to the network, reads and stores
the identification number of the detonator ID (registration process).

The operator sets the exposure time for each detonator. The specified time is
entered into the electronic memory of each detonator.

In addition to identifying detonators, the registrar performs the following
functions:

- testing of all detonators in the chain;

- testing of a single detonator;

- editing and changing the programmed delay time;

- measurement of leakage currents;

- printout of entered data interface RS 232;

- copying of registered data to another registrar via RS 232 interface;
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- loading and unloading of the project of the explosion and the computer program
via RS 232.

The recorder (Logger) can be operated in four recording modes:

1. Automatic registration with 3 pre-set delay times with or without confirmation.

2. Manual registration with manual setting of the delay time.

3. Registration by numbers with a predetermined constant delay time with or
without confirmation.

4. Registration using the program with or without confirmation.

"BLASTER" 1s designed for programming and testing detonators through the
"LOGGER" system, carrying out self-testing of the device and the entire system and
is equipped with a special key. The explosive network is mounted in the following
order. The conductors of electronic detonators coming out of the holes are connected
to the main wires through connectors. The main wires are then connected to the
corresponding LOGGERs, which are then connected to the wires from the BLASTER
- BLASTER locates and detonates through the connected LOGGERs and can
simultaneously control from 2 to 12 LOGGERSs, which allows you to initiate up to
2400 detonators per one blast.

For further programming and initiation of the explosion, the Recorders must be
attached to the explosive machine (Blaster) Fig. 4 and from that moment they are
controlled from it.

=
| B

Figure 4 - Explosive machine Blaster

The Recorders are controlled by two-way serial communication between the
blasting machine and the Recorders. Each Registrar must be installed with a different
ID (from Ist to 12th).

During the programming of the initiation of an explosion from an explosive
machine, the following functions are performed:

- verification of the work of the Registrar and communication protection;

- measurement of leakage currents;

- calibration of detonator oscillators;

- programming of all detonators connected to the explosion initiation circuit.
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With greater accuracy, three times faster programming, five times louder callback
and new handy accessories, it's designed to improve reliability, accuracy,
convenience and efficiency.

Designed specifically for use in large and complex blasts in large surface and
underground operations, the i-kon™ II continues to set the industry standard in
electronic blasting systems.

Operating performance:

- Greater timing accuracy to improve fragmentation.

- Fragmentation Improvement - Greater timing accuracy allows for even more
precise control of shockwaves to improve fragmentation.

Management of risks:

- new connector provides easier and faster connection in any environment;

- vibration control - Accurate timing allows more precise control of vibration
control;

- increased Mine Safety - The ikon™ CABS allows surface and underground
mining to detonate explosions from a convenient and safe control point. Dual voltage
technology allows you to perform all operations on the explosion circuit at an
inherently safe low voltage;

- increased ability to precisely control when detonators will explode;

- increasing the maximum delay time from 15 seconds to 30 seconds allows for a
wide variety of blasting applications, from large underground to more complex
surface mining;

- improved timing accuracy provides these much longer delays while maintaining
individual hole timing.

Conclusion. Thus, the Electronic Initiation System [-KON™ is a more modern
technology, the use of which allows you to efficiently and safely perform blasting.
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AHoTauis. Y ripHmyogoOyBHin ranysi BuOyxoBi pobOTM € OCHOBHMM TEXHOMOMYHWM MPOLECOM, Big SIKOCTI
BMKOHAHHS SIKOrO 3anexaTb BCi HAaCTyMHi npoLecy BUgobyTky Ta nepepobku KOPUCHUX KOManuH.

B ocTaHHi gecaTunitTa TexHonorisi BegeHHs byponiapueHux pobit Habyna 6ypxnuBoro po3euTKy. HoBi TexHonorii B
BBP BKntoualoTb  BrpOBAfKEHHS BUCOKOMPOAYKTWBHMX OYpOBMX BEPCTATiB, BUMKOPUCTAHHS Oinblw  6e3nevHnx
eMyIbCiitHMX BUOYXOBUX PEYOBWH, 3aCTOCYBaHHS HOBMX 3acOBiB iHiLil0BaHHA 3apsaiB.

3asHavaeTbes, O 3HMKEHHS BUTPAT Ha BbBP nepeBaxHO gocAraeTbCst 3a paxyHOK BMPOBaMKEHHS! €NEKTPOHHOI
CUCTEMY iHiLitoBaHHS BUOYXiB, sika 3abe3neyye HagiliHy CUHXPOHI3aLlilo CBEPANOBMH, L0 NOYEPTOBO CMPaLbOBYOTH.

Taka TexHOMoris Cnpusie MakcuManbHOMY BUKOPUCTAHHIO CUCTEMW KOHTPOMIO 3a BUAINEHHSM eHeprii BUOYXOBUX
PEYOBWH, NPU LIbOMY KOXHA CBEPANOBMHA CMpaLbOBYE rapaHTOBAHO Y MEBHIM NOCMIZOBHOCTI, WO 403BOMSE 3anobirtu
HeCnpUATNNBOrO eekTy «HaknagaHHsa». KpiM TOro, 3HaYHO CKOPOYYETHCA HEraTUBHWA CEMCMIYHWA Ta aKyCTUYHWIA
BMSIMB MacoBWX BMOYXiB Ha [OBKIMMS, 3HWKYETbCA BWKWA LUKIANMBUX MPOAYKTiB BUOYXiB Ta nuny B atmocdepy.
[ONOBHUM pe3ynbTaToM € MOKpaLUeHHs pesynbTaTiB BUOYXOBMX PoBIT, CKOPOYEHHS BiacOTKa Buxody HerabapuTty Ta
BiAICIBIB, | TMM CamMiM CKOpOYYIOTLCS BUTPATM Ha eKCKaBaLilo, TPAHCMOPTyBaHHS Ta nepepobKky nigipaHoi Macy.

B Haw vac npu BupoBHuLTBI BypoBMBYX0BUX POBIT Y CBITOBIN NMPaKTULi 3aCTOCOBYIOTHCA PisHi CUCTEMM iHILjOBaHHS
3apsgiB. Y CTaTTi po3rnsgaeTbea NPUHLMN Aii Ta napameTpy OfHiel 3 HanepesoBiLLMX Y CBITi — CUCTEMM ENEKTPOHHOMO
iHiLjtoBaHHs 3apsgie «I-KON»™. [okasaHo, L0 33 paxyHOK BMCOKOI TOYHOCTI EMEKTPOHHIX AETOHATOPIB Ta LUMPOKOTO
Jiana3oHy MOXIMBMX YOBINbHEHb BOAETLCA NiQiOpaTH CXeMy MigpuBaHHs, WO TOYHO BiAMOBILAE yMOBaM NPOBEAEHHS
Oyponigpuehnx pobit. Cuctema «I-KON»™, 10 po3rnsgaeTbes, Cnpusie NigBULLEHHIO ceiicmobesneku, [O3BONSE
JOCSIT ONTUMANbHOTO Po3noAiny eHeprii BuOyxy B Macwsi. Mpn ubomy onTumisauis EBP moxnuea wnsxom nigbopy
BiANOBIOHMX CXeM MOHTaxy BUOYX0BOI Mepexi. B pesynbTati gocsaraeTbes binblu edekTBHE APOBNEHHs ripHU4oi Macy,
L0 JOMOMOKE 3HU3UTW BUTPATU HA NPOBEAEHHS ByponiapuBHMX PobiT.

KntovoBi cnosa: GyponigpusHi poboTn, enekTpuyHuiz cnocid nigpuBaHHs, enekTPOHHE iHiLliloBaHHS, nepesosi
TexHonorii

AHHoTaums. B ropHogoObIBaloWelt OTpaciu B3pbiBHbIE PabOTbl ABASIOTCS OCHOBHBIM TEXHOSOTUYECKUM
MPOLECCOM, OT KayecTBa BbIMOMHEHUS KOTOPOrO, 3aBUCAT BCE nocreaylowme npoueccsl fobbium u nepepaboTku
MNONE3HOro UCKOMaemoro.

B nocnegHve pecatunets TexHonorus BefeHust OypoB3pbiBHbIX paboT monyumna OypHoe passutue. Hosble
TexHonorin B BBP BkMioualoT M BHeapeHne BbICOKOMPOU3BOAMTENbHbIX BypoBbIX CTAHKOB, ¥ WCMONb30BaHWe Bonee
6e30MacHbIX 3MYNbCUOHHBIX B3PbIBYATLIX BELLECTB, U MPUMEHEHME HOBbIX CPEACTB MHULMMPOBAHWS 3apsa0B.

OTmevaeTcs, 4To CHKeHWe 3aTpaT Ha BBP B oCHOBHOM focTuraeTcs 3a CYET BHEAPEHMS SMIEKTPOHHON CUCTEMI
WHULMMPOBAHWS B3PbIBOB, KOTOpast 06eCneymBaeT HagexHy CUHXPOHU3ALMI0 NOOYEPEAHO cpabaTbiBaOLLMX CKBAKMH.

Takas TexHonorus crnocobCTBYET MakCManbHOMY UCMOMb30BaHWMI0 CUCTEMbI KOHTPONS HaZJ BbiAENEHNEM SHEPTUM
B3pbIBYATLIX BELWECTB, MpW 3TOM Kaxhas CKBaxWHa cpabaTblBaeT rapaHTMPOBaHHO B OMpejeneHHoM
nocneaoBaTenbHOCTH, YTO NO3BONSET He AONYCTUTL HEBNAaronpuATHOro adhhekTa «HaNoXeHUs», T.e. OLHOBPEMEHHOTO
cpabaTbiBaHUS HECKOMbKMX CKBaxMH. Kpome TOro, 3HAYMTENbHO COKpallaeTcs OTpuuaTernbHOe CEeMCMUYeckoe W
aKyCTMYeCKOe BNUsIHIE MACcCOBbIX B3PbIBOB HA OKPYXXAIOLLY0 CPEAY, CHIXKaeTCs BbIBPOC BpeaHbIX NPOAYKTOB B3PHIBOB
W NbInNK B aTMOCdepy. MMaBHbIM pesynbTaToM eCTb YNyylleHne pe3ynbTaToB B3pbiBHbIX paboT, CoKpaLleHne npoLeHTa
BbIX0Aa HerabapuTa 1 OTCEBOB, M T€ CaMblM COKPaLLAOTCsA PacxXofbl Ha 3KCKaBaLMIo, TPAHCMOPTMPOBKY W nepepaboTky
B30pBaHHOM Macchl.

B HacTosiLyee Bpems npu nponssogcTee 6ypoB3pbIBHBIX PaboT B MUPOBOW MPaKTUKe MPUMEHSIOTCS pPasfnyHble
CUCTEMbI MHULMMPOBAHNS 3apSL0B.

B cratbe paccmatpuBaeTcsl NpUHUMN LEACTBUS W NapaMeTpbl OAHOM W3 CaMblX NEepeaoBbIX B MUAPE - CUCTEMbI
3NEKTPOHHOTO  UHMUMMpoBaHus 3apsgoB «I-KON»™. [lokaszaHo, YTO 3@ CYET BbLICOKOW TOYHOCTW 3NEKTPOHHbIX
[ETOHATOPOB 1 LUMPOKOrO [ManasoHa BO3MOXHbIX 3amedfieHun ypaetcs nogobpaTtb CXemy B3pbiBaHMS, TOYHO
COOTBETCTBYIOLLYIO YCNOBUSM NpoBefeHns OypoB3pbiBHbIX paboT. PaccmatpuBaemas cuctema  «l-KON»™
CnocoBCTBYET MOBBILIEHWIO CEMCMOOE30MacHOCTH, NO3BONSET A0OMTHCS ONTUMANbHOTO pacnpefeneHns 3Heprum
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B3pbiBa B Maccuee. [pu aToM onTummsaums BBP BoaMoxHa nocpeacTBoM nogbopa COOTBETCTBYHOLMX CXEM MOHTaXa
B3pbIBHOW ceTu. B pesynbrate gocturaetcs 6onee apdekTMBHOE OPOONEHUe rOpHOA Macchbl, YTO MOXET NOMOYb

CHM3MTb 3aTpaTbl Ha NpoBefeHVe BypoB3PLIBHbIX paboT.
KntoueBble cnoBa: OypoB3pbiBHbIE paboTbl, ANEKTPUYECKIA CNOCOD B3PbIBAHWS, SNEKTPOHHOE MHULMMPOBAHME,

nepenoBble TEXHONOTNN.
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