
Since April 2005, the first mechanized longwall
exploiting the full seam thickness was in the Khe
Cham coal mine (see Fig. 2a). The success of the
mechanized application in Khe Cham was expanded
in the next longwalls in Duong Huy (see Fig. 2b) and
Quang Hanh Company (Fig. 2c) since 2015 and in Ha
Long Coal Company since 2020 (see Fig. 2d).

(2) The longwall top coal caving

The Vietnamese coal output obtains about 50% of
the extraction from thick coal seams (with a

thickness of more than 3.5m). The large resources
and high quality of coal in these deposits dictate the
need for further development of their exploitation.
The technical and economic results obtained in the
exploitation of thick seams will significantly affect
the effects of the functioning of the coal industry.
Since 1999, the longwall supported by hydraulic
supports has been applied in underground coal
mines in Quang Ninh coalfield. In order to investi-
gate the possibility of using powered support, in
2007, in the Vang Danh coal mine, the mechanized

Fig. 1. The chart on geological reserves distribution and reserves capable of mining mechanization application according to evaluated deposits.

Table 2. Mechanized equipment lines in underground coal mines in the Quang Ninh region.

No. Name of mechanized
longwall

Name of coal
mine

Mechanized support Mining shearer Armoured face conveyor

Type Number Type Type Number

I The longwall mining method applied for seams having a thickness from thin to medium (up to 3.5m), dipping up to 35�

1 KC 1 Khe Cham ZZ 3200/16/26 89 MG 150/375-W SGZ 630/220 1
ZT 3200/16/26

2 DH Duong Huy ZY 3200/16/36 102 MG 300/700-W SGZ 730/220 1
3 QH Quang Hanh ZQY 3600/12/28 55 MG 132/320-W SGZ 630/220 1
4 HL Ha Long ZY2400/14/32Q ZYG

2400/12/32Q
74 MG160/381-WD SGZ 630/220 1

II The longwall top coal caving applied for seams with m � 3,5m, a � 35�

1 HL 1 Ha Lam ZF 4400/16/28 80 MG 150/375-W SGZ 630/264 2
ZFG 4800/18/28

2 HL 2 ZF 8400/20/32 102 MG 300/730-WD1 SGZ 764/400 2
ZFG 9600/23/37 SGZ 800/630

3 KC 2 Khe Cham ZFY 5000/16/28 100 MG 170/410-WD SGZ 630/264 2
ZFG 6200/17/30

4 VD Vang Danh ZF 4400/17/28 84 MG 170/410-WD SGZ 630/2� 132 2
ZFG 4800/20/32

5 NB Nui Beo ZF 4400/17/28 86 MG 160/391-WD SGZ 630/264 2
ZFG 4800/18/30

6 MD Mong Duong ZF 3000/15/24 96 MG 160/380-WD SGZ 630/220 2
ZFG 3200/19/31

III The mining method applied to exploit seams with thickness from thin to medium, steep
1 2ANSH Uong Bi 2ANSH 120 1ANSHM e e
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longwall was implemented using support type
VINAALTA-2.0/3.15 with front armoured face
conveyor (AFC), mining seam with an average
thickness of 7.2 m and dip of 14� (Fig. 2a). The
annual coal output from the longwall was approxi-
mately 450,000 tonnes. In 2010, the same method of
exploitation was implemented at the Nam Mau coal
mine [5].
The most technologically advanced, intended for

the exploitation of a thick seam, is longwall top coal
caving using two AFC (rear AFC and front AFC) (see
Fig. 3a, b). It has been used in Vietnamese mines
since 2015. In the Ha Lam coal mine, there are two
mechanized longwalls with a mining capacities of
approximately 600,000 tonnes and 1,200,000 tonnes.
The achieved mining efficiency is relatively high, on
average labour productivity from 33.5 to 34.0 Mg/
working day, which is 4e5 times more than in
longwalls supported by hydraulic frame support.
Some other underground mines have also applied
the LTTC method, including Khe Cham Coal
Company since April 2016 (capacity of 600,000
tonnes/year, Fig. 3c), in Vang Danh Coal Company
since November 2018 (with a capacity of 450,000
tonnes/year, Fig. 3d), in Nui Beo Coal Company
since 2020, mining capacity 500,000 tonnes/year,

Fig. 3e and in Mong Duong coal mine since 2020,
mining capacity 300,000 tonnes/year, Fig. 3f.

(3) The mining method applied to exploit steep, thin
to medium thickness seam

Since 2008, Mao Khe and Hong Thai coal com-
panies have been using mechanized technology to
extract the high steep thin coal seams with the dip
angle greater than 45�. The mining field is separated
by main haulages (not longer than 120e150 m long
and 60e80m wide). The longwall is equipped with
power support type 2ANSHA (made in Czech) and a
plow. The obtained labour productivity is 5.6 Mg/
working-day, and the annual coal output is 64,500
tonnes. Compared to the sublevel mining system,
the efficiency of longwall supported by 2ANSHA
support is twice as high, the roadway driving in-
tensity index is seven times lower, and the coal loss
index has decreased by two times.

(4) The shortwall mining technology using shield
support applied for the steep thick seams

In 2007e2013, the mechanized sub-level caving
method for extracting steep thick coal seams was

Fig. 2. Mechanized longwalls mining medium thick coal seam, dipping up to 35�: (a) longwall “KC 1” in Khe Cham coal mine since 2005; mining
capacity 400,000 tonnes/year); (b) longwall “DH” in Duong Huy coal mine since 2015; mining capacity 600,000 tonnes/year); (c) longwall “QH” in
Quang Hanh coal mine since 2015; mining capacity 180,000 tonnes/year); (d) longwall “HL” in Ha Long coal mine since 2020; mining capacity
300,000 tonnes/year.
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introduced in the Vang Danh and Ha Long under-
ground mines. The shortwall of the sub-level was
equipped with two shield supports, a conveyor, a
portable drilling machine type VPS-01 and blasting
equipment. The mechanized support set is built on
the basis of two sections of the KDT-1 powered
support (at the Vang Danh mine) or KDT-2 (at the
Ha Long mine) and top coal caving by blasting
drilling in the long hole. Unfortunately, both
shortwalls have not reached mining efficiency
because of the complicated geology conditions
(water flowing into the shortwall, fluctuation of
seams, large mine pressure).
The results of mechanized mining application in

underground mines in Quangninh coalfield in
2005e2020 are presented in Table 3 and Table 4.

The experiences of application in mechanized
equipment in some underground coal mines in the
Quang Ninh area showed that the mechanized
mining method can increase the coal output more
than the blast drilling method in longwalls [6]. The
application of the mechanization can improve
working conditions because the main activities in
mining processes, understood as coal breaking and
supporting, are performed by mechanized equip-
ment, and decreasing number of workers work
directly at the longwall face (from 1.5 to 2 times
compared with manual longwall) [6].
In order to ensure stable development, one

important factor is to increase labour productivity
and decrease the number of workers working
directly underground. It is supposed that the overall

Fig. 3. Mechanized longwalls mining thick coal seam, dipping up to 35�: (a) longwall “HL 1” in Ha Lam coal mine; (b) longwall “HL 2” in Ha Lam
coal mine; (c) longwall “KC 2” in Khe Cham coal mine; (d) longwall “VD” in Vang Danh coal mine; (e) longwall “NB” in Nui Beo coal mine; (f)
longwall “MD” in Mong Duong coal mine.
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