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SECTION A
(5Qx4M=20Marks)
S. No. Marks | CO
Q1 Why to maintain hydrostatic pressure is greater than formation pressure?
d 04 Co1
Justify
Q2 Define Drill collars and HWDP? 04 CO2
Q3 Optimizing weight on bit (WOB) is an essential part of drilling to ensure that 04 CO2
the well deepens as drilling moves forward. Justify
Q4 What is the normal range of pH of a drilling mud? Why a very high pH is
. R 04 Cco1
undesirable in drilling muds?
Q5 Explain the main causes for torque and drag during drilling an oil well. Under 04 CO3
which circumstances a wellbore is known to be in poor hole condition.
SECTION B
(4Qx10M= 40 Marks)
Q6 a) Draw the flow diagram of a “Mud Circulation System E4g CO1 +
b) Explain any two properties of a drilling fluid and illustrate their importance CO2
Q7 List and describe the functions of each of the component parts of the hoisting 10 CcO3

system on a conventional land drilling rig?




Q8

Discuss the Selection criteria parameters of drill string along with all loads
and selection procedure of drill pipe.

10

CO4

Q9

A single-acting triplex pump of an output power of 1,250 hp is used to deliver
the required rate at running speed of 110 strokes/min. The liner size and
length are 5.5 and 30 inches, respectively. If the displacement efficiency is
90%, calculate the discharge pressure of the pump at that speed.

OR

While drilling, 250 hp was applied to rotate the drillstring and bit where 500
rpm was recorded from the rotary speed machine. In addition, 175 hp was
applied to rotate 3,500 ft of drillpipe off 5 in OD with the same speed as
drillstring. Assume that Cq = 0.000005. Calculate the required torque for
drilling string and the specific gravity of mud.

10

CO4

SECTION-C
(2Qx20M=40 Marks)

Q10

The hoisting system of a rig derrick has a load of 350,000 Ibf. The input
power of the drawworks for the rig can be a maximum of 530 hp. Eight
drilling lines are strung between the crown block and traveling block.
Consider there is some loss of power due to friction within the hoisting
system. Compute:

(1) the static tension in the fast line when upward motion is impending,

(2) the mechanical advantage of the block and tackle,

(3) the maximum hook horsepower available,

(4) the maximum hoisting speed,

(5) if a 90 ft stand is required to be pulled, what should be the required time,
(6) the actual derrick load,

(7) the maximum equivalent derrick load, and

(8) the derrick efficiency factor

20

CO5

Q11

I. Calculate the Drill collar Dimensions and weights:
a. What is the weight in air of 200 ft of 9 1/2” x 2 13/16” drill collar?
b. What is the weight of this drill collar when immersed in 11 ppg mud?

c. It is not uncommon for 5 19.5 1b/ft drill pipe to be used in the same
string as 8 1/4” x 2 13/16” drill collars. Compare the nominal I.D. of this

20

CO6




drill pipe and Drill collar size and note the differences in wall thickness
of these tubulars.

Il. The highest rate of penetration for a particular 12 1/4” bit will be
achieved when 25,0001bs weight on bit (Wob) is applied to the bit.
Assuming that the bit will be run in 12 ppg mud, calculate the length of
drill collars required to provide 25,000 Ibs Wob.

a) Calculate the weight (in air) of 10000 ft of 5 19.5 Ib/ft Grade G drill
pipe with 4 1/2” IF connections.

b) Calculate the weight of this string in 14 ppg mud.

Calculate the length of 9 1/2” x 2 13/16” drill collars that would be required
to provide 25,000 Ibs Wob and keep the drill pipe in tension in 12 ppg mud

OR

A drilling string consists of 750 ft of Drill Collar have weight of 90 ppf and
Drill Pipes have weight of 25 ppf was used to drill a well to a depth of 16,500
ft using 11.4 ppg drilling mud. If yield strength of drillpipe is 600,000 Ibf
and steel density is 65 ppg calculate the safety factor at this situation. And if
the maximum overpull that can be applied to the drillstring is 75,000 Ibf, to
what depth can the current drillstring be used to drill this well?

20
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Tables

CAPACITY AND DISPLACEMENT OF DRILLPIPE

SIZE [NOMINAL APPROX [ CAPACITY OPEN END CLOSED END
AND | WEIGHT | GRADE | WEIGHT DISPLACEMENT | DISPLACEMENT
CONN. | LB/FT LB/FT | L/M GALL/FT| L/M  GALL/FT| L/M  GALL/FT

2’
E75 | 7.00 1.39 0.107 | 3.01 0.242
2’y 665 | X9% | 7.08 | 1.68 0.135 | 1.34 0.108 | 3.02 0.243
IF G105 | 7.08 1.3¢  0.108 | 3.02 0.243
NC26
2’y
E75 | 10.82 205 0.165 | 441 0.355
2'/s 104 | X9 | 1089 | 236 0.190 | 206 0.166 | 442 0.356
IF G105 | 10.89 206 0.166 | 442 0.356
NC 31 S135 | 11.20 212 0171 | 448 0.361
9.5 E75 [ 1039 | 454 0366 | 1.97 0.159 | 6.51 0.525
3, E75 | 1386 | 3.88 0312 | 263 0.212 | 6.51 0.524
133 | X95 (1432 | 396 0319 | 271 0.218 | 6.67 0.537
3 G105 | 1438 | 387 0312 | 273 0.220 | 660 0.532
¥ E75 | 16.42 311 0.250 | 6.57 0.529
NC38 | 1565 | X95 | 1654 | 346 0.279 | 314 0.253 | 6.60 0.532
G105 | 16.61 315 0.254 | 661 0.533
E75 | 20.99 398 0320 | 13.14 1.058
5 X95 | 21.09 400 0.322 | 13.16 1.070
195 | G105 | 21.50 | 9.16 0.738 | 408 0329 | 13.24 1.087
4'/, S135 | 22.09 419 0337 | 1335 1.075
IF
E76 | 27.01 | 811 0653 | 512 0412 | 13.23 1.065
NC50 | 256 | X95 | 2830 | 810 0.652 | 536 0432 | 13.46 1.084
G105 | 2811 | 8.09 0.651 | 533 0429 | 1342 1.080
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MUD DENSITY. GRADIENT AND BUOYANCY FACTOR
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