[bookmark: _Hlk139262719][image: ]Oil Drilling (Sample Responses)
Real-World Application
A well planner is working with a petroleum engineer to design a well. There will be three sections of drilling: the vertical portion, the curved portion, and the horizontal portion. The point where the drilling transitions from the vertical to curved portion is known as the kickoff point.
The drilling needs to transition from the vertical portion to the curved portion to bypass a salt dome section. Salt domes cause expensive challenges when drilling, so it is best if they are avoided.
The desired horizontal width, x, for the curved portion is 1,500 feet. The true vertical depth includes the vertical height of the curved portion, y, and vertical length of the vertical portion. This total needs to be 10,000 feet.
______________________________________________________________________________



[bookmark: _Hlk139262757][image: ](a) If the kickoff point is 7,000 feet below the surface, write the ratio of  in terms of r, , and .









(b) Use your results to find θ. Round to the nearest degree.


			

(c) Determine the value of r.



(d) Calculate the total length of the vertical and curved portions. This total length is known as the measured depth, m, and is measured in feet. Round to the nearest foot.

[image: ]







(e) Use the formula  to calculate the buildup rate, q, measured in degrees per foot. This rate is used to determine the type of drilling tools needed for the job.


[image: ]Trig Identities, Part 2

image3.png
.........
.......
.....
. e
....

angle build (degrees)

S
S
-~ D
L

r = radius build (feet)

122/ 00001




image4.svg
                                                                                                                                


image5.wmf
x

y


oleObject1.bin

image6.wmf
sin

q


oleObject2.bin

image7.wmf
cos

q


oleObject3.bin

image8.wmf
3000

sin

sin

y

rr

yr

q

q

==

=×


oleObject4.bin

image9.wmf
(

)

(

)

1500

cos

cos

cos

rrx

rr

rrx

xrr

q

q

q

--

==

×=-

=-×


oleObject5.bin

image10.wmf
(

)

(

)

1cos

cos1500

sin3000

1cos

1

sin2

r

xrr

yrr

q

q

q

q

q

-

-×

===

×

-

=


oleObject6.bin

image11.wmf
(

)

22

22

2

sin21cos

sin22cos

sin48cos4cos

1cos48cos4cos

05cos8cos3

qq

qq

qqq

qqq

qq

=-

=-

=-+

-=-+

=-+


oleObject7.bin

image12.wmf
(

)

(

)

0cos15cos3

cos105cos30

3

cos1cos

5

053

and

and

and

qq

qq

qq

qq

=--

-=-=

==

=°=°


oleObject8.bin

image13.wmf
(

)

sin

3000sin53

3750

yr

r

rfeet

q

=×

=×°

=


oleObject9.bin

image14.png
ey

T ..........:’

F=mmmmmmm e

e e il e

123/ 000/

122/ 00001

e e e e et et e et et e e e r e e e e - —-———-— -




image15.svg
                                                  


image16.wmf
(

)

533750

180

3,477

Larclengthr

L

L

q

p

==×

æö

=°×

ç÷

°

èø

=


oleObject10.bin

image17.wmf
7,000

10,477

mL

mfeet

=+

=


oleObject11.bin

image18.wmf
1801

r

q

p

°

=×


oleObject12.bin

image19.wmf
180

1801

0.015/.

qr

q

r

qft

p

p

°

×=

°

=×

=°


oleObject13.bin

image1.png
ALY
Y
PSS
P S
P S
S
~

123/ 00001





image2.svg
                                                                   


image20.jpg
---------





 


TRIG IDENTITIES, PART 2


 


OIL 


DRILLING


 


(SAMPLE RESPONSES)


 


Real


-


World


 


Application


 


A well planner is working with a petroleum engineer to design a 


well. There will be three sections of drilling: the vertical portion, 


the curved portion, and the horizontal portion. The point where 


the drilling transitions from the vertical to curved porti


on is known 


as the 


kickoff


 


point.


 


The drilling 


need


s


 


to transition from the vertical portion to the 


curved portion to bypass a salt dome section. Salt domes cause 


expens


ive challenges when drilling, so it is best if they are avoided.


 


The desired horizo


ntal width, 


x


, for the curved portion is 1,500 


feet. The true vertical depth includes the vertical height of the 


curved portion, 


y


, and vertical length of the vertical portion


. T


his 


total needs to be 10,000 feet.


 


___________________________________________


___________________________________


 


(a)


 


If the kickoff point is 7,000 feet below the 


surface, w


rite the ratio of 


x


y


 


in terms of 


r


, 


sin


q


, 


and 


cos


q


.


 


 


3000


sin


sin


y


rr


yr


q


q


==


=×


 


 


(


)


(


)


1500


cos


cos


cos


rrx


rr


rrx


xrr


q


q


q


--


==


×=-


=-×


 


 


(


)


(


)


1cos


cos1500


sin3000


1cos


1


sin2


r


xrr


yrr


q


q


q


q


q


-


-×


===


×


-


=


 




 

TRIG IDENTITIES, PART 2  

OIL  DRILLING   (SAMPLE RESPONSES)   Real - World   Application   A well planner is working with a petroleum engineer to design a  well. There will be three sections of drilling: the vertical portion,  the curved portion, and the horizontal portion. The point where  the drilling transitions from the vertical to curved porti on is known  as the  kickoff   point.   The drilling  need s   to transition from the vertical portion to the  curved portion to bypass a salt dome section. Salt domes cause  expens ive challenges when drilling, so it is best if they are avoided.   The desired horizo ntal width,  x , for the curved portion is 1,500  feet. The true vertical depth includes the vertical height of the  curved portion,  y , and vertical length of the vertical portion . T his  total needs to be 10,000 feet.   ___________________________________________ ___________________________________   (a)   If the kickoff point is 7,000 feet below the  surface, w rite the ratio of 

x

y

  in terms of  r , 

sin 

,  and 

cos 

.    

3000

sin

sin

y

rr

yr









   

   

1500

cos

cos

cos

rrx

rr

rrx

xrr















   

 

 

1cos

cos1500

sin3000

1cos

1

sin2

r

xrr

yrr























 

