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Application of azimuthal gamma MWD technology in trona soultion

mining with intersected well in Turkey

LIU Chunsheng, CHEN Xiaolin, HOU Yue, LIU Dan, HE Nan

(Institute of Exploration Techniques, CAGS, Langfang Hebei 065000, China)
Abstract: As the Beypazari Trona Mine in Turkey turns into its middle or late period of mining, plenty of well units
situate at the edge of the mine area, where the trona bed is thin and its boundary is highly variable. While drilling
horizontal intersected wells at this area with conventional gamma logging system, it is very difficult to ensure that
the trajectory of the well to be remained at the trona layer, and the well sets were frequently blocked, or even
abandoned during the process of solution mining. The newly developed azimuthal gamma LWD system, by adding
focused gamma logging probe into conventional MWD instrument, is capable of recording gamma data of different
window angles, to obtain gamma data of the specified orientation. The data is transferred from downhole to the
receiver at the surface via mud pulse and processed. By comparing the gamma data at top and bottom direction, it
can be determined that the drill bit is about to enter the ceiling or floor of the trona bed. This is an important
information for the MWD engineer to adjust the tool face of directional instrument in time, to ensure the ratio of the
trajectory within the trona bed. Besides its application in the workover the blocked well sets, the technology could
also be applied directly into the newly constructed horizontal wells. With the utilization of this technology, the
occurrence of well set blockage is dramatically decreased.
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Fig.1 Measurement characteristics of clustered azimuth gamma
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Fig.2 Schematic of borehole track drilling and meeting top and bottom of ore bed
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Table 1 Main parameters of MWD
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+0.1 +0.5  —25~125 20~100 0~500

x2 FUMSEESHY

Table 2 Main parameters of azimuth gamma
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Fig.3 Composition of azimuth gamma measurement system

2 FRMFE@MERFELBER

AT DA )2 A TR L2 RS W T U
ZH B R (Hirka) H2 vp, MEURFE 250 ~430 m 2
] o G 32T R A AT DU R A B
KARTA KSRGS ERIEE ™, 3L h 33
JRJREEAE 0. 4~2 m WY RIRBA JZ, B8R AT X
NN 2.5 m, UL ERALIL 34 m™Y , BTRTETE BT
W LA B 2 AT B, AR SR B B R A THT
M km’ , FHEER 40 m, HPH 6 MEW 2. %

5h Ul~U6,. 8 2 SERETE 8~20 m, V-3 G &
2512 m; FHRR IR Bt 5 A Be Z Al A 20~ 25
m W5 R A BE R R TUE R )E T B R A
M 5.5 km” 57 Bt SR BETE 40~60 m, 3t 16 57
ZLHAE 6 NENE G5 L1~16, 8 )2 B R
16 3~15 m, FYRJEREELE 7~8 m, WE 4,

MET T XA 2 I R 23 ARSI E
I FEAEAED Xl X LE 5, 1% X
V2 JE R O AL 0. 8~1.2 m Zu), HE EER
BR . KB T B LT B & o 2, 3L



55 47 B4 8 W) K A L S < 7 57 (00 B 0 R AR A e T G SRR B R X I o ) o T

B4 WEME

Fig.4 Trona ore formation
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Fig.5 Layout of well group in Beypazari mining area
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Fig.6 Azimuth gamma ground test
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Table 3 The upper and lower gamma values at the plugged borehole
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Table 4 The upper and lower gamma values in sidetracking branch

%/ m g / API
206 Mg 3.1 5.3 4.6 2.5 5.3 4.2 4.5 5.3
TM% 3.7 6.0 52 55 4.6 3.9 59 3.8
131 Mm% 2.8 3.7 5.1 6.5 5.4 4.2 3.7 4.5
T 4.2 4.0 5.5 5.5 4.7 3.3 5.8 4.8
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Table 5 Corresponding table of well depth, vertical depth

and gamma value in HO76

R /m TP /m in 5 / API
438.9 429.9 2.3
448. 4 439. 4 3.1
458.0 449.0 2.9
467. 6 458. 6 4.2
477.1 468. 1 3.5
486. 7 477.7 5.1
496. 3 487.3 1.6
505. 9 496. 9 3.5
515.4 506. 4 4.9
525.0(1) 516. 0 6.8
525.0(1) 516.0 7.1

* 6 HOT6A FHKFshiidh ETMSE

Table 6 The upper and lower gamma values in HO76 horizontal drilling

R /m =1 / AP1
593 D 3.1 3.3 4.2 3.5 2.4 4.1 3.5 4.3
T 5.7 6.2 6.2 6.5 5.6 4.9 59 7.8
co4 N 4.4 5.0 4.2 2.5 4.3 4.6 3.5 5.1
Mm% 7.7 6.3 5.2 5.8 6.6 4.9 58 6.8
cos s 3.1 5.3 4.3 2.5 5.0 4.2 4.7 5.3
MWL 6.9 6.9 7.2 7.5 6.6 7.9 7.9 8.2
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Table 7 Corresponding table of well depth, vertical depth and

gamma value in HO76 after increasing hole angle

T/ m TR /m BT/ APT RN A/ API
529.6 520.0 4.3 8.2
534.6 525.6 4.6 9.4
539.6 530.6 4.9 9.5
544.1 535.1 5.1 11.0
549.1 540. 1 5.5 10. 4
553.7 449.0 5.9 10. 1
563.3 554.3 4.6 8.5
572.7 563.7 3.5 6.7
582.3 573.3 4.9 5.3
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