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Abstract: The 3000m deep scientific borehole for the Tibet polymetallic deposit is the first 3000m deep scientific
borehole in the field of the investigation of solid mineral resources in the Qinghai-Tibet Plateau, and it has created the
latest hole depth record in the field of small-diameter solid mineral exploration in the Qinghai-Tibet Plateau. The
project is located in the high mountain and deep cut area at 5200m above the sea level in Jiama, Tibet, with harsh
natural climate, strict environmental protection requirements for the drilling project, high temperature in the deep

strata, and complicated strata characterized mainly by strong water sensitivity, serious breakage and high in-situ stress
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which leads to extremely drilling difficulty. In view of the environmental protection and the stratum problem, through

the experimental comparison of clay, the environmental protection fluid loss reducer, the environmental protection

tackifier, the environmental protection inhibitor and so on, the treatment agents with the best performance were

optimized; by using the method of range analysis of orthogonal experiment, the influence of each index corresponding

to the level and the value of the optimum level were obtained, the range of the optimum formula of drilling fluid was

determined; and a high temperature resistant and environment-friendly drilling fluid system has been successfully

developed with good field application effects.

Key words: Jiama, Tibet; scientific deep drilling; complicated formation; high temperature resistant and environment-

friendly drilling fluid system
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Fig.1 Panoramic view of the drilling site
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Fig.3 Cores from the water-sensitive altered formation
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Fig.4 Cores from the leaky formation
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Fig.5 Cores from the high in-situ stress formation
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Table 1 Composition and function of the environment-friendly drilling fluid system with temperature resistance of 150C
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Fig.6 Comparison of apparent viscosity of clay-based
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mud aging at different temperatures
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Fig.7 Comparison of plastic viscosity of clay-based

mud aging at different temperatures
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Fig.8 Comparison of yield point and plastic viscosity ratio
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Fig.9 Comparison of filtration loss of clay-based

mud aging at different temperatures
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Fig.10 Comparison of apparent viscosity of thickeners

aging at different temperatures
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Fig.11 Comparison of plastic viscosity of thickeners

aging at different temperatures
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Fig.12 Comparison of yield point and plastic viscosity

ratio of thickeners after aging at different temperatures
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Fig.13 Comparison of filtration loss of the thickeners

after aging at different temperatures
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Table 2 Optimal evaluation results of environment—

friendly high temperature stabilizers

THP

FURG YRS s

. gk

BE i 44 R B/ &/ [Pas [rLo(30
mil.e(<

(mPass) (mPass) (mPass)'] o

min) ']

e 11 6 0.83

MR E /A GHTS 57 39 0.46 32
R E R CGST 43 32 0.32 42
AR FEE 7 GMSJ 42 32 0.31 46

IR IR S e R A R P A v T R )
314 FRLREEUE R L%

ENNEN I S B 7 P 37 S = SN & )
GLMC .GLAC.GSTP .GHMS. £ 150 ‘C& {4 F i
M T RE S B DE G MR BE L T A 1 R P v (%
T 7K 400 mL . 4 % W + 16 g A1 190 34 & 18 kG 7
GHMC 1% @& e 5 GHTS) 7 25 ‘CBR1k 16 h.
FE WAL J5 1 2K 43 B 296 B 08 R R RE A
IINRE J5 1 5 AR AR TR FE R 246 16 h 5 Pk fg .

MK 14 B 15 AT F i, 7E 150 C& AR, GSTP
4 % 08 2R AR e g, JER 2 GLAC . Rk, 3 L ik A
R LR R 8 2 577 GSTP AN 3R B 38 R 35 GLAC 1E A
i 150 “CHA PR A 5 i ik W A4 28 FH A 0 2 541
3.5 FRLRAM 3R ik

EN e S R 7 NV 1 B = ST o )
CMBJ.GPNH .GBLQ #I GBBJ. £ 150 ‘C& M4 F ¥
M TR SRR L A R kT (FE
K 400 mL . &4 % W + 16 g F1 1% FR 4 39 K5 5
GHMC 1% @ i FaE # GHTS) £ 25 ‘CHEfk 16 h.

- Alr —e— GLMC —=— GSTP
E 10 —+— GLAC GHMS
=1
S 9
el
. 8 B
_E] 7 ./—v-
~ -
g °
K 5r
®]o4L
% 3 1 1 1 | 1 1 1 ]
0 20 40 60 80 100 120 140 160
AR/ C
B 14 MIEXFIAPIIRA=3TEE
Fig.14 Comparison of API filtration loss
of the filtration reducer
N P e e
=40 L GLAC
S 351 —= GSTP
T30k GHMS
E 25
i 20
g: 15 |
Z 10t
E 5 1 L 1 )
80 100 120 140 160

AR/ C
E15 MIEKFHTHPIRXEXTL
Fig.15 Comparison of HTHP filtration loss
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