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Abstract-- Deviated wells are very common these days in
oilfield due to many reasons like surface obstructions, i.e.
mountains or populated areas or down hole reasons i.e.
avoiding fractures or hitting many targets.

To achieve the directional plan and hit the target two
major tools may be utilized (mud motor “M.Mot” or rotary
steerable system “RSS”).

There are many factors can affect the choice of the
suitable tool for a certain directional plan like cost, ROP,
tortuosity and directional difficulty index (DDI).

Each factor of these has its impact on the efficiency of
drilling and borehole integrity as inefficient drilling trough a
wasted energy input is reducing ROP and increasing time to
drill the section.

In this study we are aiming to evaluate a comparative
result of most common directional drilling tools at Qarun
Petroleum Company. And discuss the selection of well
deviation tool based on four factors that can affect the decision
based on actual field data for offset wells and check the impact
of each tool on wellbore integrity to present the realistic
recommendations for tool selection to improve the
performance of directional drilling and as a consequence the
wellbore integrity.

Keywords— Mud motor, rotary steerable system, rate of
penetration, hole tortuosity, directional difficulty index.

INTROUCTION

A two development wells (4 sections) were drilled utilizing
two different directional drilling applications at Qarun fields
to enhance oil productivity in that area.

Based on field data of these two wells we are going to
study the directional drilling issues.

As we know choosing the best tool for directional
drilling is a very important question for drilling engineer.
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There are many factors that can affect the choice like
having the best ROP to achieve a certain campaign time
target, keeping the cost of the well under a certain umbrella,
the excess dog leg severity known as tortuosity and as
consequence the directional difficulty index.
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FIG 1. terms used in directional drilling.

The main objective of directional drilling is to avoid
surface or down hole problem and hit the target/targets. The
two DD tools are very common. steerable M.Mot can help
in getting high DLS over a short section and gives higher
revolutions for the drilling bit as it has RPG “revolutions per
gallon” which can be summed to surface RPM “revolution
per minute” for the drill string and as a consequence the
total revolutions for the drilling bit will be higher than RSS
and this will lead to higher ROP in certain cases specially if
we have a long tangent section.

In the other hand, M.Mot needs sliding drilling to
achieve the directional plan, the ROP in this sliding interval
is lower that rotary sections and in some cases this may lead
to differential stuck or high DLS.
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In some formations or sometimes in some stringers in
the same formation, if it is very soft the DLS would be
higher than planned, or if it is very hard, the DLS is lower
than planned which makes it very hard to catch the
directional plan to hit the target.

In the upcoming field study we have drilled two
sections using M.mot, the first section is 8-1/2” BUS “ build
up section” from vertical to almost =+/- 80 degrees, this
sections contains a different lithology containing carbonates
and shale which could represent a challenging for

directional drilling to catch the directional plan or in worst
cases to have a differential or mechanical stuck for the drill
string or in ability to run casing or logging or losing down
hole tools which are very expensive.

X (WG 2 (B T Y
T

FIG 3: - M.mot with adjustable bent housing

Rotary steerable systems first appeared in the mid-
1990s to overcome the problems associated to M.mot.

RSS has as a tool of directional drilling has many
benefits compared to M.mot as following.

- Rotate the drill string 100% of the time which
decreases the risk of differential stuck.

- Improves weight transfer and ROP.

- Improves hole cleaning by constant agitation of
cuttings

- Eliminates slow ROP associated with sliding.
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- Allow drilling smoother hole profile.
- Longer reach “better in extended reach drilling.”
- Ability to drill more complex profiles.

More over some limitations must be taken into
consideration, we are dealing with an advanced and
complicated tool with a higher probability of failure of its
elements which may requires more tripping to fix or replace.
Also, it is very expensive tool in operation or even in case of
lost in hole incident. We have to consider that in case of
long tangent section or in case of performance drilling, the
M.mot supersedes due to higher bit rpm.

METHODOLOGY/COMPARISON STUDY.

This study will compare between rotary steerable system
and mud motor with same well profile of two offset wells.

This study is the first step for obtaining the best
recommendations of selecting the suitable direction drilling
tools for different well profiles and what are the impacts on
the next well operation in case of changing the direction
drilling tool.

WELLBORE DATA FOR PROPOSED WELL.

Here we display the planned wellbore directional plan for
proposed well where we planned to drill 8-1/2” BUS “build
up section “from vertical to near horizontal inclination.

TABLE: 1
Directional plan for 8-1/2” section.
MD Incl é‘fi'gn TVD  VSEC  DLS
(ft.) @) ©) (ft) (ft) (°/100ft)
4300.00 0.00 167.00  4300.00 0.00 0.00
4330.00 0.00 167.00  4330.00 0.00 0.00
4400.00 1.40 167.00  4400.00 0.68 2.00
4500.00 3.40 167.00 450000 4.02 2.00
4600.00 5.40 167.00  4600.00 10.13 2.00
4700.00 7.40 167.00  4699.00 19.02 2.00
472200 7.84 167.00  4721.00 21.37 2.00
4800.00 9.40 167.00 479800 30.66 2.00
4830.00 1000  167.00  4827.00 34.69 0.00
4900.00 12.60  167.00  4896.00 45.50 3.75
500000 1630 17000 499300 64.67 3.75
510000 20.00 17155 5088.00 88.48 3.75
520000 23.80 17201 518100 11650  3.75
530000 27.50 17237 527100 14874  3.75
530800 3120 17237 535600 18426  0.00
540000 31.30 17237 535800 18506  3.75
5500.00 3500  172.66 544100 22530  3.75
552000 3570 17272  5457.00 23365  0.00
5550.00 3570 17272 548200 24671  0.00
5600.00 36.80 17272 552200 26881  3.70
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5700.00 39.10 175.51 5601.00 317.38 3.70 8429.00 88.24 196.01 6378.10 1206.06 2.00
5800.00 41.60 161.20 5677.00 371.44 3.70 8529.00 88.80 194.09 6380.68 1304.74 2.00
5900.00 44.30 157.45 5750.00 430.78 3.70 8629.00 89.37 19218  6382.27 1403.92 2.00
5983.00 46.50 154.50 5809.00 484.19 0.00 8674.57 89.63 19130 6382.67 1449.25 2.00
6000.00 47.00 153.98 5820.00 495.15 3.70 8729.00 89.63 191.30 6383.02 1503.44 0.00
6059.00 48.70 152.07 5860.00 535.52 0.00 8741.88 89.63 191.30 6383.10 1516.25 0.00
6100.00 49.80 150.81 5887.00 564.28 3.70 8829.00 89.38 18958 6383.85 1603.09 2.00
6172.00 51.90 148.68 5932.00 616.86 0.00 8929.00 89.09 187.60 6385.19 1702.97 2.00
6200.00 52.80 147.34 5949.00 637.89 3.70 9029.00 88.80 185.62 6387.03 1802.94 2.00
6220.00 53.30 145.20 5961.00 653.01 0.00 9118.25 88.54 183.85 6389.10 1892.14 2.00
6300.00 55.70 145.20 6007.00 715.66 3.70 9129.00 88.51 183.64 6389.38 1902.88 2.00
6378.00 58.10 143.20 6050.00 779.07 0.00 9175.74 88.38 182.72 6390.64 1949.55 0.00
6400.00 58.80 142.60 6061.00 797.27 3.70 9229.00 88.38 182.72 6392.15 2002.71 0.00
6500.00 61.90 140.30 6111.00 882.38 3.70 9262.58 88.38 182.72 6393.10 2036.23 0.00
6600.00 65.00 138.22 6156.00 970.64 3.70 9329.00 88.57 181.40 6394.87 2102.47 2.00
065700 668 1368 6179 102265 000 CASE#1#A: DRILLING 8-72" BUS “BUILD UP
6700.00 68.10 133.99 6195.00 1061.68 3.70 SECTION” WITH M.MOT.

6800.00 71.30 132.04 6230.00 1155.12 3.70 TABLE: 3

6900.00 74.50 130.16 6259.00 125057 3.70 Actual survey for 8-1/2” section drilled with M.mot.
7000.00 77.70 130.16 6283.00 1347.45 3.70 . o

702400 7850 12971 628800 137131  0.00 ® 0 W W W Cow ST RS gy o0
7079.00  g0.3 128.71 6298 1424.94  0.00

4254.00 178 21755 4145.20 42,00 0.00 13206 3711 118 17

7091.00 80.70 12849  6300.00 1436.91  0.00
7100.00 81.00 12830  6301.00 144590 3.70

4316.00 321 18352 4315.05 58.80 112 3386.7 3711 118 18

4413.00 6.48 16329 4411.70 66.14 384 5325 3711 118 18

TABLE: 2
Directional plan for 6-1/8” section.

4504.00 7.61 16141 4502.02 7677 127 7327.2 3711 118 19

4598.00 7.51 16282 4595.20 8854 0.22 9350.7 3711 118 20

7090.00 81.38 21480  6295.08 0.00 4.20
7184.00 84.37 21750  6306.74 81.00 4.27
7276.00 86.47 219.73  6314.09  158.50 3.32
7370.00 86.84 221.89  6319.57 23542 2.33
7429.00 87.34 22226 632257  282.97 1.05
7441.00 88.02 22158 6323.06 292.66 0.00
7453.00 88.02 22158 632347  302.40 0.00
7529.00 87.61 21895 6326.38  365.06 2.50

4693.00 7.07 16122 4689.43 10001 051 113742 4735 118 20

4788.00 1054 16394 4783.30 11390 368 133764 4735 118 21

4882.00 1487 16199 4874.97 13364 463 153573 4735 118 22

4975.00 1753 162.71 4874.97 15837 2.87 173595 4735 118 23

5069.00 2162 16195 4984.27 188.36 436 193617 4735 118 23

5163.00 2451 16186 5052.82 22336 3.07 213639 4735 118 24

5257.00 2795 16133 5139.00 26277 367 23366.1 4735 118 25

7629.00 87.09 21549  6331.00 450.35 2.50 SO WS em o smer s 2w wene A e e
7729.00 86.57 212.02 6336.54 538.59 2.50 SUSN0 mamer SeAL w0 8B s s e 28
7829.00 86.07 20855 634296 629.45 2.50 SH000 %60 1TEY AL 4024 34 a2l A3 118 26
7929.00 85.58 205.07 6350.24  722.58 0.00 SR 3 15764 MR 43 3N s13062 4735 118 27
7988.58 85.30 203.00 6354.97 779.01 0.00 800 4255 1530 sskAU swe2 298 swer 4735 118 28
8029.00 85.68 202.29 6358.15  817.59 2.00 se00 4599 15335 6078l 57389 42 w2l 4540 118 28
8129.00 86.64 200.52 6364.85 913.72 2.00 so0 4606 15179 s%sE3  6k83 120 s 4540 118 28
8191.98 87.24 199.42 6368.22 974.71 0.00 GO0 463 1sLal STl 6e 042 sw3s 450 118 29
8229.00 87.24 199.42  6370.00 1010.66 0.00 G0 4850 1200 seels 7RI 360 sss 4540 118 29
8251.83 87.24 199.42 637110 1032.83 0.00 sor00 sos 1500 seras 7sere 620 ss 450 s 20

8329.00 87.67 197.93  6374.53 1108.00 2.00
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6199.00 5149 15296 5870.15 82052 1.04 43430.7 4540 118 3.0 5754 4341 4422 5518.25 82420 0.46 8971325 5840 0.74
6293.00 5409 15264 5928.03 887.10 2.78 454329 4540 118 3.0 5844 4228 4315 5584.24 884.06 1.49 94468.00 5840 0.74
6387.00 55.90 14913 5984.87 95433 3.61 474351 4540 118 3.0 5935 4234 4339 5651.53 94387 0.19 99170.50 5840 0.74
6481.00 59.86 146.84 6038.80 1021.80 4.68 494586 4230 118 31 6025 4341 4391 5717.49 1003.76 125 103873.00 5840 0.74
6576.00 63.70 14331 6088.77 1090.38 5.20 514608 4230 118 31 6115 4457 4429 5782.24 1064.95 129 108627.75 5840 0.74
6670.00 67.32 14067 6133.70 1157.74 4.62 533778 4230 118 31 6206 4667 4564 5845.88 1128.66 232 11333025 5840 0.74
6760.00 69.44 13685 6205.83 1220.62 4.60 55486.5 4230 118 31 6296 4733 46.89 5907.26 1193.32 132 118032.75 5840 0.74
6859.00 7151 13219 6238.93 1286.00 4.90 57510 4230 118 32 6386 5030 4836 5966.52 1260.13 3.46 12278750 5840 0.74
6954.00 7457 12831 6266.66 134467 5.06 59512.2 4230 118 32 6477 5068 49.86 6024.42 1329.64 131 127490.00 5840 0.74
7048.00 7819 12442 6288.81 1398.80 5.58 60555.9 4230 118 32 6567 5351 5116 6079.71 1400.17 341 13219250 51.00 0.74
7097.00 79.76 12303 6298.18 1659.00 4.24 639426 4230 118 33 6657 56.82 5222 6131.11 147373 3.86 13694725 5100 0.74

6748 6137 5317 6177.84 1551.60 510 14164975 51.00 0.74

CASE#1#B: DRILLING 8-1/2” BUS “BUILD UP . .

5373 6219.62 1631.19 234 14640450 4500 0.74
SECTION” WITH RSS.

6929 65.75 5359 6258.76 1713.27 275 151107.00 4500 0.74

Here we have drilled 8-1/2” BUS “build up section” using
. R N 7019 6923 5321 6293.21 1796.35 387 15220425 4500 074

RSS to achieve the same directional plan, also we started
from wvertical at the beginning of the section till near ™ ™ =% o0a amsess o asmes e o
horizontal at the end of the section. 7060 7150 5084 630095 184342 406 15633200 4500 074

We calculate the next four factors for the section drilled
7119 7449 4926 6324.57 1891.12 727 15878775 4500 0.74

with RSS, we observed that the direct rental cost of the RSS

at the end of the section is 161,191 USD and the AVG ROP [ tousLzs 4500 o
is 52.45 FPH where the AVG touristy is 0.7 deg/100ft

where the directional difficulty index is between 1.6 to 3.2 AVG ROP M_MOT/RSS,

as per below table.

TABLE: 4 70.00
Actual survey for 8-1/2” section drilled with RSS. 60.00
I
a. 50.00
Azim L
MD ncl pu ™D AHD DLS cosT AVG ROP TORDEGIO0 o N
(ft) ©) o (ft) (ft) (n00ft) FTHR FT. a” 40.00
0
o 30.00
Y]
27 84l 7814 412417 6170 T8 N 5160 074 6 > 20.00
<
4218 1160 3646 421378 7708 387 9457.25 5160 074 17 10.00
0.00
438 1451 3877 430144 9656 3.24 1415075 5160 074 18 0O 000000000 O0O0O0O0O OGO OO0 O
[ =TT =T = = T = B = B = T = T < J < T < T < T = Y < Y = S =
o
438 1650 4483 438817 11975 2.39 1891450 5160 074 19 hnesgedegqpronenheon
o m g O W O NMN~NOGOBHNT O 0 O O
* ¢ F BB BOMNGMOBLOBOLOBRK
4489 1878 4453 447488 14667 266 23617.00 5160 074 20
Measured depth, FT
4579 2110 4502 455048 17681 258 2831950 5160 074 21
4669 2262 4280 464301 20960 192 3307425 5160 074 21 onfen TR enffumRSS
4760 2593 3992 472595 24581 386 3777675 5160 074 22 CHART: 1 AVG ROP M.mot/RSS
4850 2885 4080 4805.86 28573 327 4247925 5160 074 23 TOTAL COST MMOT/RSS
4940 3109 4230 4883.82 32921 265 47234.00 5160 0.74 23 180000.00
160000.00
5031 3304 4291 4960.93 37636 217 5193650 5160 074 24 140000.00
* 120000.00
5121 3466 4273 503567 42523 180 56639.00 5160 074 25 & 100000.00
UU 80000.00
5211 3634 4227 510894 47610 189 6139375 5540 074 25 60000.00
40000.00
5302 3829 4181 518131 52070 2.6 66096.25 5540 074 26 20000.00
0.00
Q 29 0 Q0 Q0 0 Q Q @ 0 0 Q0 © Q O Q0 Q© Q Q9
5392 3973 4265 5251.24 584.79 170 7090325 5540 074 26 E g ; 3 g 2 S 3 g 3 E a g E S g g ; E
MR R EEEEEEEEERE R R
o om g O 0 O NMINMOOCEHANT O KO0 0 -
5484 4209 4403 532077 64364 275 7555350 5540 074 26 I
Measured depth, ft
5573 4319 4468 538624 70274 133 8030825 5540 074 27
s\ MOT sl RSS
5664 4304 4449 545267 76377 0.2 85010.75 5840 074 27

CHART: 2 Tool Cost M.mot/RSS.
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Hole Tortuosity M.MOT/RSS

=

= e = B Bo s e

Heole tortuosity, deg/100 ft

PEIFPLFPRESPLPPEPR PP PP

SN U SO
A g R SR
WEFEPFYoddeddeddey

Measured depth, ft

e \[TR el R3S
CHART: 3 Hole Tortuosity M.mot/RSS.

DDI M.MOT/RSS.

.
8 PP ELPPPLEPSPESP
G R R T

Measured depth, ft

= |\|TR ==fumRSS
CHART:4 DDI M.MOT/RSS.

CASE#2#A: DRILLING  6-1/8” HZ
“HORIZONTAL” WITH M.MOT.

SECTION

In this case we have drilled 6-1/8” horizontal section ‘using
mud motor to achieve the directional plan in table: 2, where
we are horizontally steering thru the reservoir section,We
follow the same previous procedure in calculating the 4
factors affecting the study, we got the below data and actual
survey

TABLE: 5
Actual survey for 6-1/8” section drilled with M.mot.
Azim AVG TOR
MD Incl Grid TVD VSEC DLS ROP DEG/10
(ft) ) ©) (ft) (ft) (°/100ft) COST FT/HR OFT. DDI
7256 8313 12241 6321.83 151047 215 2002.2 1860 1.07 327
7350 86.17 12204 6330.59 1560.37 3.26 28329 1860 107 3.29

Copyrights @ Roman Science Publications Inc.

7389 8722 12198 6332.84 1581.01 270 4025.7 1860 1.07 33

7445 85.05 12206 6336.61 1610.64 388 5154.6 1860 1.07 331
7498 8543 12106 6341.01 1638.28 201 6155.7 1860 1.07 332
7545 887 12147 6343.42 1662.64 7.01 8030.1 1860 1.07 333
7633 88.89 12042 6345.27 1707.88 121 100536 38.10 1.07 334
7728 88.15 11897 6347.72 1754.92 17 120771 38.10 1.07 336
7823 8765 117.79 6351.20 1800.05 1.35 140793 38.10 1.07 338
7917 8797 11756 6354.80 1843.67 041 160815 38.10 1.07 339
8011 90.06 11700 6356.43 1886.75 231 18105 3810 1.07 341
8106 9037 11700 6356.07 1929.76 037 200646 3810 1.07 342
8198 9093 11644 6355.03 1971.01 0.75 221094 3810 107 343
8294 9037 11398 6353.94 2011.89 263 241116 3810 107 3.45
8388 90.19 11298 6353.48 2049.34 108 261351 3810 107 3.46
8483 89.75 11378 6353.53 2087.04 0.9 282012 3810 107 3.47
8580 8685 11377 6356.41 2126.12 2.9 302034 3810 107 3.49
8674 8821 11366 6360.46 2163.89 145 322056 4140 107 35

8768 8722 11357 6364.21 2205.52 1.06 342291 4140 107 351
8863 8722 11554 6368.81 2240.19 1.02 362526 4140 107 352
8958 90.19 11525 6370.96 2280.17 321 382548 4140 107 354
9052 89.32 11485 6371.36 2319.97 1.02 40257 4140 107 355
9146 8895 22544 6372.78 2359.91 0.74 418332 4140 107 356

CASE#2#B: DRILLING
“HORIZONTAL” WITHRSS.

6-1/8” HZ  SECTION

In this case we have drilled 6-1/8” horizontal section using
RSS to achieve the same directional plan in an offset well
and we got the below data.

TABLE: 6
Actual survey for 6-1/8” section drilled with RSS.

Azim AVG TOR

MD Incl Grid TVD VSEC DLS ROP DEG/10

(ft) ©) ©) (ft) (ft) (°/100ft) CosT FTHR OFT. DDI
7090 8138 21480 6295.08 20 420 5005.5 2560 0.52 1.07
7184 8437 21750 6306.74 8053 427 9904.5 2560 0.52 168
7216 8647 21973 6314.09 157,65 432 14910 2560 0.52 1.98
7370 86.84 22189 6319.57 23457 330 316305 2560 0.52 2.15
7684 8774 20858 6334.49 50731 4.24 36476.3 2560 0.52 251
7775 86.05 21068 6339.42 59046 296 40044 2560 0.52 2.58
7842 8593 20853 6344.10 65164 321 450495 2560 0.52 2.62
7936 85.80 206.94 6350.88 73865 269 50055 2560 0.52 2.68
8030 8544 20450 6358.06 82638 262 551138 53.10 0.52 273
8125 86.78 20236 6364.51 917.16 265 60066 53.10 0.52 2.78
8218 86.92 20015 6369.62 1006.68 238 651248 53.10 0.52 2.83
8313 86.70 19852 6374.90 1098.98 273 701303 53.10 0.52 2.87
8407 88.60 19643 6378.76 1190.91 3.00 751358 53.10 0.52 291
8501 89.46 19432 6380.35 1283.6 242 801413 53.10 0.52 2.95
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8595

8688

8782

8875

8969

9063

9157

9252

9346

AVG ROP FPH

Cost, S

89.01
8913
88.92
89.07
88.95
88.92
88.83
88.86

89.20

60.00
50.00
40.00
30.00
20.00
10.00

0.00

140000
120000
100000
80000
60000
40000
20000
0

19224

19228

19084

18873

189.06

186.14

18394

18298

18121

7090.00
7184.00
7276.00
7370.00
7684.00
7775.00
7842.00
7936.00
8030.00
8125.00
8218.00
8313.00
8407.00

7090.00
7184.00

7276.00
7370.00
7684.00
7775.00
7842.00
7936.00
8030.00
8125.00
8218.00
8313.00
8407.00

6381.61

6383.11

6384.71

6386.35

6387.97

6389.72

6391.56

6393.48

6395.07

13781

1469.22

1562.74

1655.5

1749.35

1843.29

1937.25

2032.15

2125.93
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2.26

850935

90099

95051.3

100057

105062

110068

115127

120132

125138

AVG ROP M.MOT/RSS

Measured dept

8501.00
8595.00

o
8
o0
@
©
@
ft

=

1

=== TR el RSS
CHART: 5 AVG ROP M.mot/RSS (6-1/8” hole).

53.10

53.10

53.10

5310

5310

56.20

56.20

56.20

56.20

oo
oo
(e10]

0o

8875
8969
9063

TOT COST M.MOT/RSS

8501.00
8595.00
8688.00
8782.00
8875.00
8969.00
9063.00
9157.00
9252.00
9346.00

Measured depth, ft

e VTR el RSS

9157

9252.00
9346.00

CHART: 6 TOT cost M.mot/RSS (6-1/8” hole).
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HOLE TORTUOSITY M.MOT/RSS
12
£ D=0 00000 =)
8 1
2
og 0.8
[
T
>-:0.6
- m
704
g
00.2
[
v 0
0 Oo0OQ0O0OQCO0OO0OQ0OOCOQOQOO0Q00QQOOO0O0QC0O0OOCO
T Oo0o0O0OQCOO0OOQOOCOOCOOOOQOOOOQOOOOO
dédd$ﬁﬂddﬁwﬁﬁéhwdﬁdﬁﬁdw
(o1 I NN MNMANA=S000®0NOLOWMWN T
GHNM\QNW(DC}HNM%WW\DI\DOO\DHNM
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CHART: 7 Hole tortuosity M.mot/RSS (6-1/8” hole).
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CHART: 8 DDI M.mot/RSS (6-1/8” hole).

RESULTS DISCUSSION

From previous we experienced many cases for directional
drilling to evaluate and differentiate between the most
common tools used for directional drilling as following.

1- In case of drilling with mud motor (case#l#A &
case#2#A).

Drilling with mud motor can achieve a 60% cost reduction
due to lower cost per foot for the tool while the AVG ROP
in this case was 44 FPH including rotary and slide .

Mud motors showed hole tortuosity ranging from
1.2:1.8 deg/100 ft. which is three times higher than the hole
tortuosity achieved by RSS.

While the DDI for mud motor are the same for RSS.
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2- In case of drilling with RSS (case#1#B & case#2#B). the variety of choosing the suitable tool for the planned

The operation cost of RSS showed 250% higher than the formation . . 0
cost of mud motor while achieving avg ROP of 52.4 fthr, -  L€sS Operation cost and lost in hole cost (60%) lower.
which is 20 % higher than mud motors.

I . . Nomenclature
However, the hole tortuosity in case of RSS is ranging

from 0.4: 0.8 deg/100ft which is very useful in case we have RSS = Rotary steerable system.
a plan for logging or completion, both tools showed the M.MOT = mud motor.
same DDI. ROP = rate of penetration.
DDI = directional difficulty index.
CONCLUSION AHD = along hole displacement.
Based on previous study and actual field data we DLS  =dog leg severity.
recommend a wide scale of investigation for a large number TOR = tortuosity.
of wells to make the correct decision as the choice is not MD = measured depth.
absolute as following. TVD = true vertical depth.
RSS is the best choice in the following situations. INCL  =inclination.
- The need for higher ROP specially for offshore drilling AZM  =azimuth.
where the rig daily rate could be 10 times more than BUS = build up section.

onshore and saving rig time is vital.

- Motor sliding could cause a problem like differential
stuck, bit failure without getting surface indication in [1]1 Barr, I1.D., Clegg, JM., And Russell, M.K., “Steerable Rotary
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Mud motors are better in the following.

- Requires less training and maintenance and more
durable.

- Compromising  dogleg  capability and  cost
competitiveness.

- Motors could achieve DLS up to 15 deg/100 ft which is
not available for RSS.

- Double bend configurations with adjustable bent
housings and fixed bent subs allow doglegs up to
20°/100 ft (30 m). Which is much higher than RSS.

- If long tangent section the M.mot is better due to higher
bit rpm.

- performance drilling “using motor to enhance ROP”,

- High speed/low torque application or low speed /high
torque applications are available in motors which gives
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we face a changing reactive torque, this problem
doesn’t exist in RSS while it is headache in motors.
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