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Fig. 1 Diagram of the dynamic scanning of truck scanner
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Fig. 2 Structure and work process of the gamma spectrum acquisition system
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Fig. 3 Diagram of ports connection for the computer
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Fig. 4 Steel structure schematic diagram and

physical picture of truck scanner
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Fig. 5 Data flow diagram of the scanner software management system
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Table 1 Detailed functions for each module of the client software
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Fig. 6 Scanner result in dispatch system and ore grade category
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Fig. 7 Diagram of cause ore dilution and lost during mining process
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Fig. 8 From grade control model to loading boundary determination
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Table 2 Ore dilution rate and loss rate calculation without the scanner
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Table 3 Ore dilution rate and loss rate calculation with the scanner

o o T Yol 42 1 00 0 R Ol AR B il ok
FOR/C B0 RIEE/C TR/ B0 SR/ B/ B/1000 @EE RS /Y%
WST 12 149 53 0.65 3 580 70 0. 25
SEM 4 008 121 0.49 1 858 134 0. 25
LG 15 719 302 4,75 5 294 186 0.98 13721 279 3.83
MG 42 730 558 23. 86 68 778 565 38. 88 34 491 561 19. 34 —3.36 4. 85
HG 33 183 842 27.93 28 304 853 24. 14
VHG 85 564 1777 152.02 119 282 1423 169.78 86 601 1745 151. 14
[sS 177 196 1177 208. 57 193 354 1 084 209. 64 163 117 1217 198. 45

3.3 EBREFIEIRON

PAKE 2 A~ 7 Se bt 7= 5ot o ) o i R 4



106 4h

B4 %44 K

fifi i A7 R S BRI A7 » AR A R DO A7 0 32
WA T s e e i AR R R B, Seat T 28
A X ER B0 BT 36 913 i 5 it R 4
3 ARG B P kL R R 390 T o, AR B BT A

AL AR RS WL A 4. PSR 4 R D B
3 A CO RIS (2D TH 3R 42 47 4 0l 5 ) A
FIAJGH A1 BB AC RT3 DA SR 441 il ol
UG SR A2 A Rl < Je L AR IR 5.

x4 TRAMBRTHEMREETLHIE

Table 4 Data of ore amount and grade at different stages
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Table 5 Mining indicator comparison without and with the truck scanner
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Design and Application of Radiometric Truck Scanner in Open Pit Mine

QIN Chaofei, LIU Yulong, CHEN Ning, CHEN Hongzhang
(CGNPC Uranium Resources Development Co., Ltd., Beijing 100029, China)

Abstract: The Husab Uranium Mine has complex ore body and issues of ore body displacement during
production blasting, which leads to severe ore-waste mixing. Additionally, there is a lack of measure-
ment methods for the truck after loading. To detect the grades after loading and distinguish the ore
from the waste, further to control and measure the ore dilution and ore loss, Husab Mine designed
and developed the radiomatric truck scanner. By determining the exact time points of entry and exit
through infrared beam detection, and identifing the truck identities using radio frequency identification
technology, the dynamic scanning is achieved. By using three sets of gamma spectrometers, the error
caused by irregular ore loading and deviations in truck driving paths, is minimized. By integrating the
on-site data collection system, the server-based data management system, and the client data manage-
ment system, the management of multiple truck scanner become available. By connecting the truck
scanner to the dispatch system, the scanner data can be used to guide trucks on where to unload at the
stockpile. To assess the impact of the truck scanner on uranium mine production, both the shovel
boundary model data and truck scanner data were compared against the grade control model data,
which serve as a benchmark, to calculate the dilution rate and ore loss rate under each scenario, the
dilution rate and ore loss rate dropped from 8.14% and 12.62% to —3.36% and 4.85%. The sum-
mary and Analysis of two months” production data revealed that, the scanner can effectively distin-
guish the ore with different grades and seperate the ore and waste. It’s found out that the ore trans-
ported reduced 8.4%, the recovered metal increased 4.7 %, and the average grade on the stockpile in-
creased 19.8% . These findings demonstrate the significant and positive impact of the truck scanner on
production at Husab Uranium Mine.

Key words: uranium mine; truck scanner; ore loss rate; dilution rate; composite model; grade control

model; dynamic scanning





