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Development and application of complete set of anti—reflection

equipment for ultra-high pressure hydraulic seam cutting
ZHANG Yongjiang"*, LU Zhanjin'"?
(1.Chongqing Research Institute ,China Coal Technology Engineering Group ,Chongging 400037, China;
2.State Key Laboratory of the Gas Disaster Detecting , Preventing and Emergency Controlling ,Chongqing 400037, China)
Abstract : The existing slotting (reaming) device has low cutting efficiency for medium hard or hard coal seam, and there are relatively
few supporting safety protection measures, which can not realize the remote operation of slotting. In order to solve the problem of safe and
efficient seam penetration enhancement in medium hard or hard coal seam, it is necessary to develop a complete set of slotting device with
higher pressure.On the basis of comprehensive consideration of equipment efficiency, slotting depth and required flow rate of slotting slag,
a high—pressure clean water pump was developed; by analyzing the distribution law of borehole flow field, and according to the theory of
water jet, a high—low pressure conversion slot cutter was developed; Based on the drilling slag discharge principle, the overall processing
technology was adopted to develop the shallow spiral integral drill pipe; based on the narrow slot viscous fluid flow theory, the ultra—high
pressure rotating water tail was developed using the gap seal design; based on the variability of underground coal mine roadway conditions,

and according to the rated pressure and rated flow of high—pressure clear water pump, the design requirements of the overflow valve were
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determined, and the high—pressure remote control was developed; the pressure resistance and resistance loss along the long—distance slot-
ting operation were comprehensively analyzed, and the ultra—high pressure hydraulic hose was developed. Through the development of key
components, the ZGF-100( A) ultra—high pressure hydraulic slotting device has been successfully developed. The complete set of equip-
ment has a working pressure of 100 MPa and it has the integrated function of drilling and cutting, which can realize remote control of more
than 100 m.The safety protection device has formed a safety protection system for ultra—high pressure hydraulic transmission. At the same
time, safety tests have been carried out on 8 items including no—load operation, working pressure, working flow, sealing performance,
and pressure resistance of the complete set of equipment, and the contents of the tests were in line with the state related testing require-
ments. The field application results show that: the ultra—high pressure hydraulic slotting device is used to relieve pressure and increase
permeability of coal seam. The average single cutting coal output of through seam drilling is 0.85 t, and the cutting radius is 1.78 ~2.18
m, which can increase the pure amount of gas drainage by more than 2.0 times and shorten the time of reaching the standard by more than
50% ; under the condition of 47% reduction in the drilling volume of the bedding drilling, the pure amount of single hole gas drainage can
be increased by 2.0~2.5 times, and the cycle construction period of driving can be shortened by more than 60%.1t shows that this method
has high efficiency in seam cutting, and has significant anti—reflection effect in seam pressure relief after seam cutting

Key words:ultra high pressure;hydraulic cutting;drilling integration ;remote control ; gas extraction ;drainage meets standards
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Fig.1 Structure of high—pressure clean water pump
1.2 BRERGRIISESE

T AT FLI S 0 A AR K SR e
SR FHERE T 55 R BIE A DU 45 A 1 O s, AR T
GFQ73-132/100 4 S (IR R S 4 I 4% 2, HOCHERR 43
A A8 T e T PR A s i A TS 1 P 2 B L
HE 75 >R A0 2 WEME ELAR T B, 45 5 1 A i s T R
TE W AR 1 B 5 LU 4 S [] 2 700 W e 1 B e o
FEVHr N T2 24 R B, BEREmEME A S IK R e e
Pl i P TE T, B SR AR IE R HEE i T 0 i
T B s W 6 A IR, G A P U 7 0 2 e
B L AR B A FER L R O AME K RS
HRAE AL G A 7, 0 s s A A sk P
2RI K EAR, SRR B e R A S
Bnr .

B/ mm 248
HA/mm 76
TAEEF1/MPa 0~100
ARG/ (L - min™!) 0~132

BRI A GFQT73—132/100 % i A 1T 5 6 5 4%
i, FILFH K FE AR AT i sl A e AR 2 e s il 1 LA
S AR R K VI Dy A, o7 S2 B U1 —{k1k,
WG URAHEEL T PR T RIS ROR, g5k
K2 Fis,

iR A
CE ISRk - R

H2 mREHRBRIEEENTE
Fig.2  Structure of high and low voltage conversion slitter
1.3 RIEEMEEMEEF
B S BRI FL A HE o R b e A DB,

DA K R vy P R e ok AR v i K i s TR, PR I R R
TEREARBEFT AT H A 7R 2 B i T IR Bt i
B PEERTT 8o BTl AL HE R R, R e T
BAHE T A BRAIRSO A SRS DHE T GFX-
TZG-¢73x1000-3 AURIRTEBEAREGFT . BT B
oA ZEEIERA, RV FF A s M IR S0 T 218 %
B, B BRI R B I ML R SRR, A 4L
PRUE T RS TR AT ) 1 28 Bk BT R B4 R
ZHANF .

HMZE/mm 73
K/ mm 1 000
&/ MPa =120
PR/ (N « m) =7 200
i/ kg 12~14

A 1o 4 AR ORI T 25 0 TS e PR B i
HAIE i B AR S | T RIE A ) AT R 2 G R T
7200 N - m,7E 100 MPa FI4E & J1 5644, BT 2 18]
AR IR S0 T, AT A A5 = B L B S HE T AL
R BFFEERANE 3 FR

]

M3 REREGREFENTE

Fig.3 Structure of shallow spiral integral drill pipe
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