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Applications:

The mine filling projects currently undertaken by China ENFI involve non-ferrous metals, iron and steel, coal,
chemical engineering and nuclear industry, etc., which have been widely acclaimed by the Owner. The representative
filling projects comprise Pb-Zn mine of Yunnan Chihong Zinc & Germanium Co., Ltd, Dongguashan copper mine,
Hongtoushan copper mine, Anging copper mine, Chambish copper mine in Zambia, Tongshankou copper mine,
Sanshandao gold mine, Jinchuan nickel mine, Qixia lead and zinc mine in Nanjing, Daye iron ore mine, Xianglushan
tungsten mine, Baiyin Chagan lead and zinc mine and Udon Thani potash mine in Thailand, etc.
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Dongguashan copper mine N
The project is located in Tongling, Anhui Province,

which is one of China's first 1,000m+ large-scale

deep shaft mining mines, with a capacity of 4 mt/a

and a mining depth of 1,100m. The project is designed

to have 6 filling systems, for which novel total-tailings <@
«‘Q thickening and storage facilities are used, having a \'\\
= filling material preparation capacity of 100m3h.
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Daye iron ore mine project in the west area

The project is located in Huangshi, Hubei province, which was completed

and put into production in 2020. The filling station is provided with 2 sets of
filling systems, and each system has a filling capacity of 100m?h. The tailings
thickening and storage device features a high-density underflow, sound continuity
of tailings discharge and stable flowrate. The cemented filling slurry reaches a
paste state with a low bleeding rate, good fluidity and high strength of fill mass.
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Kinsenda copper mine in DRC \ \
It is an EPC project undertaken by China ENFI, with the acceptance and hand- \

over completed in 2017. The project is provided with one set of filling system with a \ \ ‘ = l
capacity of 100mdh. | —
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Intelligent Tailings Filling Package Equipment

Intelligent tailings filling package equipment is an internationally advanced device for unclassified tailings thickening and
dewatering and vertical bin-type tailings thickening that is independently developed by China ENFI. It is applicable to underground
filling, filling control of open-pit and mined-out area and tailings thickening & discharge.

With about 10 authorized patents, the equipment won multiple awards including 2012 China Patent Excellence Award and
National Science and Technology Progress Award. In 2015, “Paste and high-density tailings filling technology and equipment” of
China ENFI was listed in the first batch of Promotion List of New Applicable Safety Technologies and Equipment for Metal and
Non-metallic Mines by the State Administration of Production Safety Supervision and Management. The low-cost and high-quality
thickening and dewatering of unclassified and classified tailings has been realized in the mine filling process.

The equipment comprises multiple specifications including ®8.6m, ®10m, ®12m and ®25m, with the feed rate of tailings as 200-
700m?%h, underflow tailings density as 70-80% and discharge flowrate as 60-160m?h, which can meet the extraction demand of different
mines by filling.
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Features:

» Wide adaptability and strong surge capacity. It is applicable to both unclassified and classified tailings as well as
thickening and storage of crude and fine tailings. It also features a large surge capacity in tailings storage, which
can solve the matching problem of beneficiation production and filling operation in mining.

» Good thickening effect and closed-circuit recycling of overflow water Compared with the preparation effect of
traditional vertical tailings bin, the discharge density of tailings bin increases by 3%-18%, characterized by a
sound continuity of tailings discharge and stable flowrate. Cemented filling slurry reaches a paste state with
a low bleeding rate and high strength of fill mass. Simultaneous operation of overflow dewatering at the top of
equipment bin and slurrying at the bin bottom enhances the filling capacity and realizes the purpose of closed-
circuit recycling of mineral processing water.

» There is no rake frame, which is energy-saving and environment-friendly.

» All mechanical parts of package equipment can be made by steel structural members characterized by fast
construction and convenient installation.

Intelligent filling automatic control technology is adopted. And intelligent algorithm is made based on the short-
flow process to optimize and adjust key parameters including various level, flow and metering, etc. By self-adaptable
intelligent process analysis and APP mobile terminal, the undisturbed switching between manual and automatic
control is realized so as to accomplish “one-key filling” and ensure efficient and stable operation of filling production
with remarkable benefits. Automatic filling control system performs a comprehensive analysis of various parameters
in the filling process to produce production statement and statistical analysis diagram of production data, which
simplifies process flow, enhances filling quality, lowers filling cost and investment, reduces manning and facilities
management and maintenance.
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Chambishi Copper Mine, NFC Africa Mining PLC

Main shaft: single rope winding, double skips 3880kW

Auxiliary shaft: single rope winding cage-counterweight 2013kW
Schedule: 45 days were spent on the demolition, replacement,
commissioning, and acceptance tests of two hoist systems, at a record
speed of execution.
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Dongguashan Copper Mine, Tongling Non-Ferrous Metals Group
Production shaft: Tower-mounted multi-rope friction hoist, 30t double-
skip, hoist velocity 12m/s, 4400kW

Service shaft: Floor-mounted multi-rope friction hoist, 5180x3000
cage-counterweight, hoist velocity 8.8m/s, 900kW

Hoist height: 1105m; first service shaft of this kind of 2001 in nonferrous

Applications: metal industry.

1 Longshou Mine, Jinchuan Group Co., Ltd. Double skips, cage-counterweight, etc. | AC (3500kW), DC

2 Xiadian Gold Mine, Zhaojin Mining Industry Co., Ltd. Skip-cage DC

3 Dongguashan Copper Mine, Tongling Non-Ferrous Double skips AC (4400kW)
Metals Group

4 Chambishi Copper Mine, NFC Africa Mining PLC Double skips (winding type) DC (4000kW)

Baluba Mine, CNMC Luanshya Copper Mines PLC Double skips, cage-counterweight,

S (CLM), Zambia (winding type) % U

[ Duddar Lead-Zinc Mine, Pakistan Skip-cage system, DC DC

7 Longshou Mine, Jinchugn Group Co., Ltd. (Centralized S8 in totdl DC, AC
hoist control)
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Deep Shaft Hoist Electric Control System

Long engaged in the R&D, integrated design & supply, and installation & commissioning of hoist
electric control systems, ENFI has accumulated its own expertise in shaft hoisting. Used with various
electric drives including DC drives low-voltage or medium-voltage AC drives, ENFI's electric control systems
can serve shaft hoisting systems of all kinds: single-rope winding type, multi-rope friction type, skip hoisting,
cage hoisting and combination.

ENFI has fully mastered the control techniques of the world’s advanced electric control systems. With
thorough knowledge of the characteristics and operation practices of Chinese machinery, ENFI has developed a
number of innovations in system integration, including: control over break failure, control over overload operation,
control over incomplete shut of hoist vessel, optimized design of misoperation-proof control console, and safe
break according to selected deceleration. These have won ENFI ministerial second awards for technological
achievements.
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Specifications:

Classified by drive types: DC control (6 pulsations, shunt 12 pulsations, 12 pulsation in series) and AC control

(380V, 690V, 3kV, 6kV, 10kV)

Classified by hoist vessels: cage hoisting electric control system, skip hoisting electric control system, skip-cage

combo hoisting electric control system.

Features:

Safe, efficient, energy-saving, and smart

Safe. The control system provides well-rounded protection, including redundant protection in multiple key parts; the
drive has a stable performance and a low failure rate.

Efficient. Automated skip operation supported by fused signaling and control; shorted hoist cycle with less time
for speed regulation and crawl; faster loading with underload/overload prevention; faster maintenance helped by
automatic initial fault diagnosis.

Energy-saving. The system saves energy at hoist stop: no repeated alignment is needed at hoist start/stop; saves
energy at magnetic fields: saves about 75% energy consumption induced by magnetic fields during hold; saves
energy in ventilation: saves about 100% energy for ventilation during hold; saves energy during driving: saves
energy by 10% by replacing low-speed DC motor with low-speed synchronous motor or asynchronous motor, and
significantly reduce maintenance load.

Smart. Full-fledged, highly automated control. Can effectively reduce workforce by providing remote, centralized
monitoring for multiple hoists at once; convenient, remote maintenance supported, which reduces down time.
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Screenshots showing hoist electric control monitoring
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Unmanned driving system of Dongguashan Copper Mine

B TR HET EELTABR RS
Unmanned driving system of Main Orebody and West Orebody of Chambishi Copper Mine in Zambia

4T T ABREPCIR
Unmanned driving system (EPC) of Hongniu Copper Mine

Applications:

Since the start-up of the comprehensive research and development on automated mining technology of unmanned electric locomotives in 2011, China
ENFI had become the only company in China that has mastered the technology of double-locomotive traction, double-locomotive linkage and load balancing of
unmanned electric locomotives. Up till present, the unmanned rail electric locomotive independently developed by China ENFI has been successfully applied
to underground mines both in China and abroad, namely Dongguashan Copper Mine of Tongling Nonferrous Metals Group, Hongniu Copper Mine of Yunnan
Gold Mining Group, and Chambishi Main Orebody and West Orebody of Africa Mining Company of China Nonferrous Metal Mining (Group) Co., Ltd. in Zambia,
effectively improving productivity, reducing costs and solving such problem as labor shortage.

Honors and awards:

China ENFI's unmanned driving technology has obtained more than 30 patents, and 11 professional papers on this technology have been published in
core publications. The research achievements of Unmanned Rail Transportation were recognized as International Advanced Level by China Non-Ferrous
Metals Industry Association, and won one Special Award for National Equipment Technology and Management Innovation Achievements by China Association
of Plant Engineering, one First Prize of Technological Invention of China Metallurgical Group Corporation, one Second Prize of Science and Technology
Progress Award by China Nonferrous Metals Industry Association, one Second Prize of Outstanding Engineering Consultation Award by China Nonferrous
Metals Industry Association, and one Pilot Demonstration Project of Digitization, Networking and Intelligentization of Department of Industry and Information
Technology of Yunnan Province.
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Unmanned Driving System for Rail Transportation

Unmanned driving system for rail transportation, China ENFI's proprietary product, was first applied in Asia in 2012. The
system addresses the problems existing in the rail transportation such as poor working environment, low work efficiency, high
manual work intensity, decentralized system and low intelligentization level. Based on automated operation of the unmanned electric
locomotive system and the integrated control of the entire transportation section, the safety hazards existed in the mine production
and transportation section is uprooted, on-site operators are no longer needed in the mine rail transportation section and 75% of the
operators can be reduced, which results in great improvement in the transportation efficiency and the informatization level of the mine
transportation process.

Features:

» Adaptability to harsh environment. China ENFI has successfully
implemented unmanned system at the highest altitude in China as well as 1000m+
deep shaft unmanned systems with records made inside and outside of China.

» High reliability. It has more than 40 safety protection functions, component-level
anti-vibration of the on-board equipment as well as component-level breakdown
auto-diagnosis. This system is also equipped with complete health diagnosis system.

Introduction of the technology:

» Double-locomotive traction technology. China ENFI| is the sole company
in China that has mastered the technology of double-locomotive traction, double-
locomotive linkage and load balancing for unmanned electric locomotives.
» Network technology. China ENFI is the only company in China that has
realized double wireless and thermal redundancy network system based on different
technologies, and optimal information path selection technology out of multi-path to
realize real-time switch.
» Integration technology. Smart mine One Network system is programmed for the
transportation section where integration technology is adopted to achieve Multi-network
Integration and Multi-system Integration.
» Informatization technology. Automated collection and analysis of the production
data, equipment data, and operation data of the entire transportation section is realized to
overall improve mine transportation management level.
» Remote operation and maintenance technology. Relying on China Mining Innovation
Center Beijing Municipal Engineering Research Center, real-time remote operation and
maintenance of the on-site systems is achieved.
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Unloadlng Bottom Dump Car and Unloading Station
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Unloading Bottom Dump Car and Unloading Station

Unloading bottom dump car and unloading station, China ENFI's proprietary products, are widely used for underground rail
transportation of metal mines.

With a full set of technologies for 6m3, 10m3, 20m3 unloading bottom dump cars, China ENFI can supply such cars with different
specifications to the mining companies. It can be tailor-designed to cater for different mines according to the ore property and production
scale. It has been well applied in large, medium and small metal and non-metal mines, thereby achieving a sound reputation.

Features:

» The dump car adopts a dual-axle structure. The wheels are of cast steel structure and double tapered roller bearings which
endows the wheel set with large bearing capacity, sturdiness and durability. The car and the unloading station has a service life
up to 10 to 15 years.

The car carriage and underframe are of heavy duty box-type welded structure which greatly enhances the strength
and stability of the car.

The carriage adopts an inverted trapezoidal structure and the upper part of the two carriages overlap each other
during ore loading to avoid ore spilling when the car is moving and loading.

The car has an optimized support spring structure and rubber spring bearing structure. The support angle of the spring
is changed to 30° and the structure of the spring bearing is changed from steel plate welding to a cast steel structure, which
greatly increases the resistance to variable load impact, thereby extending the service life.

Applications:

Successful applications in Dongguashan Copper Mine in Anhui province, Chambishi Copper Mine in Zambia and Mine Area
Il of Gansu Jinchuan Group Co., Ltd.




