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Technology of underground reservoir construction and water

resource utilization in Daliuta Coal Mine

Chen Sushe' > Huang Qingxiang' Xue Gang® Li Ruiqun’
(1. Energy Institute Xi” an University of Science and Technology Xi’ an 710054+ Chind;

2. Daliuta Coal Mine Shenhua Shendong Coal Group Corporation Limited Shenmu 719300 China)
Abstract: In order to solve the problems of fragile ecological environment and water resource shortage caused by high strength and large—
scale mining in Shendong Mining Area based on the mine water disaster prevention and protection and utilization the key technologies of
underground reservoir which used the goaf as the transfer purification storage and utilization of water resources were put forward to pro—
tect water resources and recycling use the underground water. By using above technologies Daliuta Coal Mine had built the first huge un—
derground reservoir water resource protection and recycling use engineering system with three—dimensional space network in China which
realized the efficient recycling of water resources. It could not only solve the.problem of mine flood but also effectively protect the mine
water resources which could provide a new approach to green mining in shallow depth coal seam in our country.
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1

Table 1 Water storage and usage information of underground reservoir in Daliuta Coal Mine

/ / / /
m? m? m (m3 )
1 22400—22405 617.3( h=10 m) 336.2 7.9
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Fig.1 Three—dimensional schematic diagram of distributed underground reservoir engineering in Daliuta Coal Mine
2.2 o
27 1 2 3 3
27 N ; 1 2010 1
90 m 710.5 m’ 2 27
407.8  m’ 302.7 93.6 m 3.6 km 27
m’( 2 . 3.81
km® 7.9m 336.2
) o m’( 165 m'. 171.2
3 m’) 3 .

23



2016 8 44
77777777 MR |- R AL | - ———~{ ALK

B k=l s .

I (OLFAHD | | _ wE

; | A PERERA AR 257w i AT | R[22 U

i B qRE A1 B (JF( N

| | - | 7

! L I =t g gl

‘ | i A ‘ = B K

| - ST MIERE A K-~ et BA) #

[T R s | R A T s

o (08T | | .., 3 " ‘

> |

B 3 A 1 L1 s

iﬁi =1 A _le0soram] Al i

B 15 KE i At 52 i - Hift 57K g‘

) T @osA) [T ke [T ~|5 et |- R g Py

: =

R e

N Sk Kt
3 \ e = 604
Xii O = S TWOIRZK | 61T & J ‘ 7K 8 ‘
ool ! (G5 (55 [ EE) 400 aemEERE) 607
S | — T TR L
o L 2 6134 IX A (17 |nl 3 i) (47 |l i)
5 | I — (3 '3 K ) S13EEACHE Lt
D S L A —— ESFIERE) | EARPORT
P TR 29 7K)E)
X i | 5 pk R i
H A il it 1
ERES Kl o] OBEAKIE | 22613 2 *fi406
| B o e | stk ;,ﬁ%ﬂ?jﬁ (G LR | XEX R |
N KA ’*EE o (35 7KIEE) (V5 KF)
I P—— e LY 2> W ]
O S
2

4063 /K IS

(25 B i i)

- KA E TR
— W IKIEIR T E

Y, 7 y
B A svs R o 2RMEAE
f ,\gﬂ_ Pk N > e
. IR~ = DNI1 508K I
_ ISHTRE Lo lgo 3 e wm |ossoor]|[[Cg] [T
~_ T m, fng 2 Lol (7219mm, 4L¥E155 m) o
>/ /T N Mt | UJ“ suitl: stk Jonsoostke ([ E| uMbAiE
b/~ \%/\ /\'\ 12T AR TSJ (M219mm, fLiX155 m) THEX
\7/\72\/ \\’T\ TR . ié 1ol )2 AL 2K |DNsob:
{ — 1 — o i i (4219 mm, FLEE155 m)
o B3 B 1sir msPeox [ontoosk LSRN
DN100HERE | bt (#219mm, U155 m)
n 2 | it DN200 K]
| _| ‘ STETL: s Bl
T (9159 mm, fLIK155 m)
PRIk DN200F K & WIS ERE
v
DNI50HE K | : | L Pk : _&
! :
DN100fliK | ML K A FL#219 mm /j{ =
DN2004 /K & Q G
2B s g
N DNISOBEKE  DNPOOHEKE DN200HEKE = & DNIsofkE
E Q
2 2 BRI KA
3 27 1 2

Fig. 3 Schematic diagram of No. 1 and No. 2 underground reservoir in No.2*coal seam
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Fig. 5 Photo of artificial dam construction of the

underground reservoir in Daliuta Coal Mine

72
772

6 1 2 3 4 .5 6

2 6 155 m
57 2 15°. 65 mm.

120 m 8
$219 mm 3 1 57
52
MDA280-43x4
1
57 1 840 m’ 6. 7 8

6 57 1
Fig. 6 No. 1 water recycling facilities operating

. -2
area in No. 57" coal seam

Fig. 7 Sewage injection vertical drilling from No. 57

. -2
coal seam to No. 1 reservoir of No. 2™~ coal seam

25



2016 8 44
5—2
57 1.6~1.7 MPa
7770 m®
2—2
50~100 m 577
100 m
2—2 5—2

Fig. 8 No. 1 underground reservoir recharge hole

6 22613 2
4 ¢219 mm 608
¢l.4 m 1 4
¢400 mm 57
57 ¢l.4m
27 0° 613 6
3
57 5600 m® 9 o
1 .3 .4 5 27

(c) 27 E613
=l FL

(b) 27 HEZ608
AL

(8) SR =HX
KEEF
9 6

Fig. 9 Photo of No. 6 sewage recirculation point pipeline and

its affiliated facilities

2.5

. 7770 m’

4 500 m’,

2
10 .
1) .
2—2
572 155 m 1 3
( 155

m) 57

o

I | SRR A R A (T R SR

A
N I iy e T )

A7 710 m)| L s R AR O B

21 ECLAUNEEES
T /K A KRR (@K R0
i [ BRI SR |
ﬂé@gﬁmﬂ AT K (ZE 5 K] AL EK) |
(s [ BTG |
#4500m)| L[ A SR AAGEHIIR) ]

|

T BEN R AKCKE R

IS /KA T AR (T4 T 000 m?)
ZRIEAR ) M PR 1) /X AR TR MR K

f

10

Fig. 10 Sketeh map of underground water utilization

2) Q 2N

2—2
5—2



2016 8

15
40% o
16-19
6
5*2
2*2
13
2499.5 m
9.3

«

32
95%

o

10

11

( References) :

2013 24( 3) : 130-134.
Dong Ying Wu Xijun.Water supply structure change and water de—
mand forecast in northern Shaanxi J .Journal of Water Resources

and Water Engineering 2013 24( 3) : 130-134.

J. 2012 23( 5) : 48-50.
Jia Yuhong Song Songbai.Parmeters estimation of annual precipita—
tion frequency distribution in north region of Shaanxi province J .
Journal of Water Resources and Water Engineering 2012 23( 5) :
48-50.

] 2011( 4) : 4-6.
Wang Guoxing Qi Jianchun. Yang Jinghui. Analysis of water re—
sources and economic sustainable development in northern Shaanxi

J .Shaanxi Coal 2011( 4) : 4-6.

2005( 3) : 3-6.
Liu Bingnan.Discussion“on the water resources problem in the con—
struction of the coal base in northern shaanxi ] .Shaanxi Coal
2005( 3) : 3-6.

J. 2014
(10) :25-27.
Li' Q1 Fu-Gejuan. Utilization and protection of water resources in
Northern Shaanxi J .Environmental Protection 2014( 10) : 25-27.

M .
2003.

] 2006 34(5) :34-37.
Huang Qingxiang Liu Tengfei. Simulating test on the subsidence
law of subsurface water resisting layer upon shallow coalbed mining

J .Coal Geology & Exploration 2006 34( 5) : 34-37.

J. 2016 41( 3) : 696-702.
Wang Changshen Wu Qiang Ma Guoping et al.Arising issues and
approaches to classify the hydrogeological types and complexity
ranks of a complicated coal mine in China J .Journal of China

Coal Society 2016 41( 3) : 696-702.

I 2004 4(S) : 65-68.
Chen Xiong Liu Junjie Wu Yin et al.Discussion on mine water re—
sources and ecological environment security J .Journal of Safety
and Environment 2004 4( S) : 65-68.
I 1999 27
(12):11-14.
Gu Zeren. Exploitation and utilization of mine water resources J .

Coal Science and Technology 1999 27( 12) : 11-14.

. 2007 35(4) :90-92.
27



2016 8 44
Gt Yongxi Zhou Zhongning Li Yimin.Research on resource utili— 16 J.
zation of mine water in goaf J .Coal Science and Technology 2010 38( 11):17-22.
2007 35(4):90-92. He Xuwen Li Fuqgin. New technology and development tendency
12 J . of mine water treatment J .Coal Science and Technology 2010
2011 39(2):125-128. 38(11):17-22.
Chen Sushe Ju Jinfeng. Utilization technology of mine water re— 17 N
sources in Daliuta Mine J .Coal Science and Technology 2011 J. 2014 39( 5) : 795-805.
39(2): 125-128. Wu Qiang. Progress problems and prospects of prevention and
13 . J . control technology of mine water and reutilization in China J .
2001 32(9):32-34. Journal of China Coal Society 2014 39( 5) : 795-805.
Long Qingji Zhang Fubin.Some problems to be noticed in design 18
and construction of water retaining wall J .Safety in Coal Mines J. 2015 40(8) : 1711-1717.
2001 32(9):32-34. Fan Limin Ma Xiongde Ji Ruijun.The progress of research and
14 J. 2008 13(8): engineering practice of water — preserved coal mining in western
22-24. eco—environment frangible area J .Journal of China Coal Socie—
Qi Pengbo.Construction technique of water—retaining wall in coal ty 2015 40(8) : 1711-1717.
seam J .Coal Mining Technology 2008 13( 8) :22-24. 19 ]
15 I 2009( 6) : 20-23.
2008 19( 5) : 50-57. Mo Fan Yu Zhongming Wu Guiyi.Mine water resources and com—
Yuan Hang Shi Hui.Research progress and prospect of coal mine prehensive utilization of coal .mine J . Coal Engineering 2009
water resource utilization J .Journal of Water Resources and Wa— (6):20-23.
ter Engineering 2008 19( 5) : 50-57.
181 ) 19( 3) : 423-426.
2012 40( 10) : 65-68. 2
Zhao Jin Zhang Suian.Study on pressure drop transmission law of I 2012 41(6):
coal bed methane drainage reservoir stratum J .Coal Science and 943-950.
Technology 2012 40( 10) : 65-68. Liu Shiqi Sang Shuxun Li Mengxi et al.Control factor of coalbed
20 methane well depressurization cone under drainage well network
J . 2010 7(6) : 20-23. in southern Qinshui Basin J .Journal of China University of Min—
Fan Bin Qin Yi Cui Jinbang et al.Analysis of the influence of ing & Technology 2012 41( 6) : 943-950.
pressure drop velocity on CBM well production J .China Coalbed 23
Methane 2010 7( 6) : 20-23. I 2009 37(5):19-22.
21 Wang Xinglong Zhao Yizhong Wu Tong. Analysis on typical pro—

28

I 2008 19( 3) : 423-426.
Kang Yongshang Deng Ze Liu Honglin. Diseussion about the
CBM well draining technology J .Natural Gas Geoscience 2008

duction mechanism and characteristics of coalbed methane wells
for high rank coal in south Qinshui Basin J .Coal Geology & Ex—
ploration 2009 37(5) : 19-22.





