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[ ABSTRACT]

tunnel of Wengfu Phosphate Mine was introduced. After nearly two years of use,

The application of PHED-1 electronic detonator in open-pit deep hole blasting of the underground rock
the accumulative use of the electronic
detonator in the mines of Wengfu Phosphate Mine reached more than 40,000 rounds, and more than 2,000 tons of explosive
was consumed. The number of detonators in a single detonation was up to more than 800. lis blasting effect was proven
good, and no accident was recorded. By comparing PHED-1 electronic detonator with the early electronic detonator in Chi-
na, the unique advantages of PHED-1 type electronic detonator in improving blasting effect, reducing blasting vibration,
improving construction safety, and performing superiorly in public safety supervision were analyzed. The above advantages

and successful application cases of PHED-1 electronic detonator indicate that the electronic detonator has a good application

prospect in open-pit deep hole blasting.
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Fig.1 Schematic diagram of PHED-1

electronic detonator
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Fig.2 Schematic diagram of initiation

system of PHED-1 electronic detonator
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Tab.1 Blasting parameters
Abm R s, BE LB L
BE/m  PLk/m (°) m m (kg +m™)
12 6.5 90 1.5 13.5 0.38
fLiE/ HiE, RAREE,  EERE, HAlAdy/
m m m m kg
7 6 5.5 8 215
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Fig.3 Charge diagram
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Fig.4 Network delay diagram (unit:ms)
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Fig.5 Construction flow diagram
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Fig.6  Schematic diagram of electronic

detonator network connection

TN T A A LAR S0

1) T T, B 1 T i Y, () e s B 5
SES ] B E B S BT A — 2, D 7B Lk B
PAAN TRV, Al LA— 0 i, — RS e A
R A IR B (AR A TE MR S LA R LA
L JEHI R 2025 ) | AR5 R AR AR TR AL Y

551,

2) AR AR B EE RO, AR
PR T ) TR RO TE 300 KA AT HJ& 24 X
IKFLELZ I R 2 /0 B 15 7B AR e Ty A8 1) 7R A
AR RO A TR B S T U 2 R
T IR

3) AR FHALCRE 24 , 227 1 2 2 4 i i s 4t
R IZ

4) FHAE I i L A% TR A HR I, 2 RS gk i Y
A R B8, ISR P b AL ik oe
IO W €/ R PAS R/ 0 WS 130 G W ORI
AEAEEN N LA B ATRE A F S A G L
(EENle

3 MREHW

AR YRGS B T, TR A TR
He BRRACR R, W 7, B SRR 2 M AL
234 A~ il AR HL 234 &, B IS 468 K,
YEZ49.75 t, E U T L 12 T m’

(b) i
B 7 ESRA

Fig.7  Outcome after explosion
3.1 PHED-1 2B TEHRILEE
5P 0T ) L 7R A A LA, PHED-1 BY r
THEEMVERREEZALT 6 PBIH
1) EE R F B, — R TAERE, 7



-+ 50 - OBk # M

— AR, I MR TR AR
HERHE R 6 V KT 58 AR5 & K B it
T A R AR AR A it R 12
V, RIE R R AR

2) KM 4 R driat, B KA R T
O TR G R T OGN 70 Ha BRI FR B, SRR IR IE
FAFOL TGRSR &4

3) A B FRCHERL S PRIIE - 40 ~ 85 CIlLEE
TR Y RE RS JEE

4) BETT T 1k L S 2 308 W 0 3 P % PR IE A
I R AN K AT

5) WA TV B B e B, A AT B 4 IR O L
HL AT, RAEAE A PR AT AN b, T BRI 0
A S P iR R e T SR

6) 1% 76 B TR & RS RS, B A sk E
BIERIF LALMIhaE, X T IR IR RS 1
Tl B SCEE P IR AR AR NS L R A
b BT F I A B — A T A — A R
(PR B0 A RO S i ) — B B TR T b bl
BoEERBEEH LEEM MEERS, LEE
W A5 B B I H 2K it T 44 FR L e
i GRS RBIRE (EH S
)%, BELER, RESHHREINGEES
T RN E BT O, — B R BT, RS0
2 H B e EA R A, e, fE i
PR b B D PR B AR 100 &, TR
R, LR EWER T HA 99 KEHEEN
F R W R G2 7 B BT
3.2 FEME@

F 98 PHED-1 B F B4 7 UM h SR R B
5 RRARAFAE — SR T — 2P et

1) B ERBSR R R, Har, R
SR AR fe 2 nT DURSHR 19 75 A5 B0 7 300 & A AT,
WR—RKFERBEZNHEE, ATFEMHZ G
SRS BIR AL, 450 Ty R AN X TR ZH01
T AN B S TRHRNE, —UGR B R BT
300 %, HAEXTF—2e RARIEE KA 11, — R A &
BRI 300 &, F, FEIF AR HAE KR
AE T RS | DR G it 2 TR 8 SR L ) AR

2) PR T NNA B SE s X 38, AN [ A A s )
PEXT TR ROCR R sh i A — & BY52 00 | 1 H -
T PSR [R) o] DU B 153X AN I Ak 4iE fisf
WAL T AT RE . UL, S R W AW R E NG
TP E Fof PO % 1) A S SR I RN | BRI 24 BAFE

548 B 2 1
I IMBEREIR S B 1,
4 HiE

PHED-1 #ifs 5 M HEIE R g, BEHA %
GLHL TR S, T RGP | R A A R TR A
NAMRZAH, RN AT BB RGERA A
SR EE B AR TIRESE , XS i e
TEBGE SRR WU R R 2l 2 il T 2k |
MU 2 4 W A 5 Ty T LA IR I AR 3

VT PIAEIRHE] 23 F PHED-1 B 754531 4
T AHHYEZS 2 000 £ v, AR B, PRUGE
RN EHOE, I 2 — KR E] 800 £k, i HH
(A AT AT 22 A =i, ARA% Tl 3= 05 RS 22 3
I TR EEIART . PHED-1 UM P TR R AR 1Y
BT H , 1 W R 4 1 2R R IR LR 8 b g ey
() 1 AT 5

2 % x #f

(1] XU 5 22320 m)F T o 7 7 8 EA T T 0 L Y Y

AR )], TR, 2002,8(1) :50-52.
LIU Q. A large-scale underground distress mass blast
with electronic detonators carried out in Noranda’s bruns-
wick mine[ J]. Engineering Blasting, 2002, 8 (1) . 50-
52.

(2] 2%, MACZE, £ %, TR ERREN L2
ARGV T]. TR ,2011,17(2) :70-72,42.

LI X H, SHANG Y J, WANG W, et al. Discussion on
the security technology of electronic detonator initiation
[J]. Engineering Blasting,2011,17(2) :70-72,42.

[3] Bk PR THEELARSNHI]. HE TR
2£.,2015(1) :3641.

YAN J L. Technology and application of Chinese elec-
tronic detonator [ J]. Engineering Sciences,2015( 1) ;36-
41.

[4] BR,KIEF, RHE, % ZWTE =0 FilE RCC H

SRR AR BT S S [ ] ALK Ty K, 2006
(3):21-25.
ZHAO G,ZHANG Z Y, WU X X, et al. Design & imple-
mentation of blasting operation for dismantling Ill-phase
upstream RCC cofferdam of TGP [ J]. Hubei Water
Power,2006(3) : 21-25.

[5] B, RBEE, RERE, 45, B & R R A =k
AR IR T B R R AR g i [ 0] AR AR
1 ,2007 ,13(4) :72-75.

(F#% 64 1)



- 64 - o A& M 48 B2 W)
[5] BLANKENHAGEL P, WEHRSTEDT K D, MISHRA K B. et al. Thermal radiation assessment of fireballs using infrared camera[ J]. Journal of
Loss Prevention in the Process Industries, 2018 ,54 .246-253.
[6] Globally Harmonized System of Classification and Labelling of Chemicals (GHS)[Z]. 6th Rev ed. 2015.
[7] WILRICH C, BRANDES E, MICHAEL-SCHULZ H, et al. UN-GHS-Physical hazard classifications of chemicals; A critical review of combinations

of hazard classes[ J]. Journal of Chemical Health and Safety, 2017,24(6) ; 15-28.

P

Marcus Malow®

Wim Mak® Klaus-Dieter Wehrstedt®
@ LA T T BE A PR ]
@t 22 N IR 5T
[ IR A B 5T BT

Y SO0V V00000 OSSOSO 0000000000 S 0SS0 0S0S0 000000000000 00K

(L% 50 1)

(6]

(7]

(8]

ZHAO G,WU X X,CHEN D K, et al. Application of
digital detonators energy control system to blasting demo-
litionof TGP’s Il -Phase upstream RCC cofferdam [ J].
Engineering Blasting, 2007,13(4) . 72-75.
kiR, BiE T, 2R KR S B 1 SRS TR A
FERRA PRI [)]. TR0 ,2010,16(4) :73-76.
ZHANG L, YAN J L,LI F G, et al. Application of No. 1
digital electronic detonator in an open pit mining [ J].
Engineering Blasting,2010,16(4) :73-76.
FEPERE DR, R B A RO T R R EBOR
WIGBEFEL )], H A% 5 TR ,2012,31(3) :597-
603.
FU H X, SHEN Z, ZHAO Y, et al. Experimental study
of decreasing vibration technology of tunnel blasting with
digital detonator[ J]. Chinese Journal of Rock Mechanics
and Engineering, 2012,31 (3) :597-603.
FHRAS , e FEAR , T O 3 DX T PR, 3 A R AR A
WREHLE AT [J]. k3l 5w, 2012, 31 (21) : 108-
111.

(9]

[10]

(11]

[12]

[13]

TIAN Z N, MENG X D, WANG G X. Mechanism analy-
sis of fault-phase vibration reduction for tunnel blasting
initiated by electronic detonators in city areal J]. Journal
of Vibration and Shock, 2012,31 (21) .108-111.
5K 3. Bt TR R R B A BIESE [T ] SR L
A ,2014(5) :68-69,165.
B, SOBER, RSE 4. TR R R R G T
AW PR R [J]. B E,2015,32(3):91-94,
149.
ZHAO G, WU X X, ZHOU X P, et al. Electronic deto-
nator initiation system and application in rock plug blas-
ting [J]. Blasting, 2015,32(3) :91-94,149.
PRV, i1 R R G )], R 81k, 2012
(2).8-11.
CHEN H J. Research on initiation system of electronic
detonator [ J]. Coal Mine Blasting, 2012(2) ;8-11.
BRI BRRAS 000, 55, TR S TE R K 1
TR B, 2013,29(8) 1 143-144.
W05 BH. R A8 A R AR G A A T Y 1
[J]. R 454K ,2017,17(2) :88-90.



