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Calculating Horizontal Well Profile VVariables

1. Profile drawing

2. Well coordinate

3. Build radius

4. MAX hold angle

5. End of Build 1 (EOB1) True Vertical
Depth (TVD)

6. EOB1 Measured Depth (MD)

7. EOB1 Displacement

8. Start of Second Build MD

9. Total Measured Depth to the Target

e Target location = 1800 ft @ 135° AZM
e Target’s TVD (V4) =3800 ft

e KOP (V1) = 2000 ft

e Build up rate 1 (BUR1) =5.73°/ 100 ft
e Build up rate 2 (BUR2) =9.55°/ 100 ft
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Horizontal Well Profile Yorksheet

Plan View Given Information
Target Location 1800 ft @ 135°A7M

N KO (%) | 20001
(360°, 0°) Target TVD (%) | 3800
BUR! 573"
BUR:2 955"
Unknown Profile Variables
Variables Answer
Coordinate
W, E Ri & Ro Ri= Ra=
(270) (90) MAX Hold Angle (6]
ECB TVD (V3)
EQOE MD
EOB Displacernent(Dy)
SOD MWD [Vs)
50D TVD
8 50D DisplacemeantiDy)
(180) Tofal MD To Target
Calculations
Formula Answer
Coordinate
E Distance:h = sin <B x a b=
S Distance:c=cos <Bx a o
Build Radius
Ry=5729.58 / BUR1 Ri=
Ro= 5729.58 / BUR2 Ra=
MAX Hold Angle (8}
EG = (Y- ¥)- R, EG -
EC =D R, EQ =
GOE = tan(EG/ED) GOE=
v 5 0 06 S[EG= EC) 0G
F OF =Ri* R, OF
GOF = cos{OF/OG) GOF =
& =180T GOE - GOF e
EOBTVD (\%)
[Ve=W + Bixsin @ - ]
8 EQBMD
POBI_ v+ 8 100 IEr\?DB‘:

Vertical Section View

& MO~ BUR

EOBiDisplacement (Di}
[Ci=Fi- (Rixcos §) | e
Start of 2nd Build MD
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Vertical Section View
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(360°, 0°)

\1350
L E

(270 90)

1800 ft

127273 1t

E 1272731,
S127279 R

':::-F+::-rmulral:sim«fB:E
a

s bh=sin/Bxa

s b =5in45° x1800

e b=0.707106 <1800
e bh=1272.79 ft

s Answer for the east distance =1272.79 ft

c
o Formula: cos /B =—
a

ec=cos/Bxa

e C =co0s 45°x1800

e ¢c=0.707106 x1800

e Cc=1272.79ft

s Answer for the south distance =1272.79 ft
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Calculating Build Radius



Vertical Section View

Ry

V1 =}
oFormula: Build radius 1 (R,) = —1? <10 or R, 572958
' BUR1 1~ BUR1
R, 5729.58
T BUR1
5729.58
L ] 1:
5.73°
eR,=999.93ft
» Answer for the build radius 1 (R,)=999.93 ft
o Formula: Build radius 2 (R,) = Tﬂ or R. — 5729.58
' 2/~ "BUR2 2~ BUR2
r _ 5729.58
2~ BUR2
eR,- 5729.58
9.55°
«R, = 599.96 ft

» Answer for the build radius 2 (R,)= 599.96 ft
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Calculating MAX Hold Angle

Vertical Section View

Vg 2 |
D3

eFirst, find line EG = (V,~ V) -R,
eSecond, find line EO =D, —R,
4EG

EO
eFourth, find line OG =EG? + EO?
oFifth, find line OF =R,—R,

OF
Sixth, find angle GOF =cos™' ——
e Six ind angle cos 0G

e Seventh, find the MAX hold angle (0 or AOB) =180°-GOE — GOF
oFormula: EG=(V,-V,)-R,
«EG=(3800- 2000) - 599.96
«EG =(1800) - 599.96
«EG=1200.04 ft
(This answer willbe used with the third and fourth steps.)

e Third, find angle GOE =tan



oFormula: EO =D, - R,
«EO =1800-999.93
«EO =800.07 ft
(This answer willbe used with the third and fourth steps.)

EG
Formula: tan/GOE = ——
o) u n EO

EG
e /GOE =tan '——
EO

11200.04
800.07

e /GOE =tan '1.4999
e /GOE =56.31
(This answer will be used with the seventh step.)

o Formula: 0G? = EG? —EO?

e 0G =/EG? + EO?

 OG =/1,200.047 + 800.072

«0G=./20,801,208.01

e 0G=1,442.29ft

(This answer will be used with the sixth step.)

o Formula: OF =R,—R,

e OF =999.93 - 599.96

e OF =399.97 ft
(This answer will be used with the sixth step.)

o Formula:cos Z/GOF = E

0G

e /GOE =tan

4 OF
e/GOF =cos™ o
4 399.97
1442.29
¢/GOF =cos™"0.2773
e/GOF =73.90°

(This answer will be used with the seventh step.)

¢/GOF =cos




o Formula: MAX hold angle (0 or AOB) =180°-GOE - GOF
e MAX hold angle (0 )=180°-56.31°-73.90°
¢ MAX hold angle (0) = 49.79°
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Calculating End of Build 1 (EOB) True Vertical Depth (TVD

Vertical Section View

Vi 8

Ry

o Formula: EOB1 TVD (V,) =V, +[R, x (sin0)]
oV, =2000 +[999.93 x (sin 49.79°)]
eV, =2000 +[999.93 x (0.7637)]
oV, =2000 +[763.63]
oV, =2763.63ft
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Calculating End of Build 1 (EOB) Measured Depth (MD)



Vertical Section View

0
: 1 =V,
oFormula: EOB1MD =V, + BUR1> 100

49.79°
EOB1MD =2 1
EO 000+ <100

«EOB1MD = 2000 + (8.6894 x 100)
«EOB1MD = 2000 + (868.94)
«EOB1MD = 2868.94 ft
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Calculating End of Build 1 (EOB) Displacement



Vertical Section View

o Formula: EOB1 displacement (D,) =R, - [R, x (cos 0)]
oD, =999.93 - [999.93 x (cos 49.79°)]
oD, =999.93 —[999.93 x (0.6463904)]
oD, =999.93 - [646.39]
oD, =353.54ft
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Calculating Start of Second Build Measured Depth (MD)



Vertical Section View

o Formula: 0G? =FG? + OF?
«FG = /0G? - OF?
oFG =/1,442.29% - 399.972
oFG = ./1,920,224.44
«FG (BC)=1,385.72 ft
(This answer will be used in the second step.)

0
F la: Start of 2nd build MD=V,; + _—— x100 +BC
oFormula: Start of 2nd bui 1+BUR1X +
: 49.79°
o Start of 2nd build MD = 2,000 + 573 < 100 +1,387.46

o Start of 2nd build MD = 2,000 +(8.6894 x 100) + 1,385.72
e Start of 2nd build MD = 2,000 + (868.94) + 1,385.72
o Start of 2nd build MD = 4,254.66 ft
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Calculating Total Measured Depth to the Target

Vertical Section View

CGD
100 + BC
R e T

x100

0
F la: Total d depth =V
oFormula: Total measured dep 1* BUR

«Total measured depth ~ 2000+ .~ © x100 +1385.72+ °° 231" x100

e Total measured depth = 2000 + (8.6894 x 100) + 1385.72 + (4.21675 x 100)
« Total measured depth = 2000 + (868.94) +1385.72 + (421.05)
e Total measured depth = 4675.71 ft

Summary

The calculations performed in this module are usually done on the computer. Even
though technological advancements have led to improved and more effective
calculation methods, the directional driller must know how to perform well planning
calculations independent of computer assistance. The driller needs to be able to
perform these calculations if the client asks for an explanation of how the value is
obtained.

In this module you have learned to do the following:

e Given all but one of the variables for a well profile, calculate the values of the
missing

variables for a build-hold ("J" or Slant) well.



¢ Given all but one of the variables for a well profile, calculate the values of the
missing
variables for a "S"-type well.
e Given all but one of the variables for a well profile, calculate the values of the
missing

variables for a horizontal well.



