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oFormula; Decimal degrees - degrees +——— +———

S
oDecimaIdegreeszzsu&g
60 3600

»Decimal degrees = 26°+ 0.747 +0.006
+Decimal degrees - 26.72°

(360°,0°)

26°43'22"
26.72°

(2707

;0
(180)

1 minute = 60 seconds (60"),
1 degree = 60 minutes (60", and
1 degree = 3600 seconds (3600").

oFormula: Decimal degrees = degrees +

oDecimal degrees = 66°+ 262(,)

+Decimal degrees = 66° + 0,367
+Decimal degrees - 66.37°
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eDegrees = the whole number(26.72)
eDegrees = 26°

minutes

60



e Minutes = decimal portion (26.72°) of the whole number x 60

s Minutes =0.72 x60=43.2"
e Minutes = 43.2'
e Minutes = 43'

e Seconds = decimal portion of the minutes calculation x 60, (43.2)

eSeconds =0.2x60=12"
eSeconds =12"

N
(360°,0°)
26°43"12",

26.72%
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Polar and Rectangular Coordinate Systems
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(360°,0°)

W, Origin E

(270) (90)
(2572.68 ft) c
a (2035 ft)
(37.72°)
(1574 ft)
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o Formula: Distance (hypotenuse) = (Eor Wdistance)? + (Nor S distance)?
eDistance (a) = 'b? + ¢
eDistance (a) = -/1,574% + 2,0352
eDistance (a) = /6,618,701
eDistance (a) = 2,572.68ft
cagl) Y olanV) Jidi B Ayshll cansl) 8 (Camad) dysh)cangll sladl Cils 1S
B bl Je sl (tan B = b / ¢) pulaadl Al ardsiis

EorWdistance

o Formula: Direction (tanB) = -
Nor Sdistance

eDirection (tanB) = E

1574

2035

eDirection (tanB)=(0.7735)

e Direction(B) = tan '(0.7735) (Tan 'represents the inverse tangent.)
e Direction(B) = 37.72°

eDirection (tanB) =
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@70} 180° .
2572.68 ft
37.72° 217.72°

257268 ft @ 217.72° AZM
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o (180)
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Calculating Build-Hold (*'J*" or Slant) Well Profile VVariables
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e Target Location = 1638.3 ft S and 1147.15 ft W
e Target’s TVD (V3) = 8500 ft

¢ (KOP) Kickoff Point (V1) = 1981 ft

e Build Radius (R) = 2291.83
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1. Buildup rate (BUR),

2. MAX hold angle,

3. End of build (EOB) true vertical depth(TVD),
4. EOB measured depth (MD),

5. EOB displacement, and

6. Total MD to the target.
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Build-Hold Well Profile Worksheet
<LlanView Given Information

N Target Location S 16383, W1147 15 1t
(360°, 0°) KOP (Vi) [ 1981.00 f
Target's TVD (V) | 8500.00 ft
Build Radius (R) | 229183 ft

Unknown Profile Variables

‘YYariables Answer
2‘#‘0” =) Polar Coordinate
( ) {90} BUR
WX Hold Angle (8]
ECB TVD [y
ECQE MD
ECE Displacerment(D,)
8 Total MD to Targst

(180)

Calculations

Formula Answer

Polar Coordinate

Direction’ <B = tani'(b/c) <E =

Distnace: a =4+ ¢? a=

BUR

BUR = 5728.58 /R BUR =
MAX Hold Angle (&)

DC=R-D BEi=

B =4 =/ DO =

<DOC = tan” (DC/DO) =D0C =

OC = Difcos <DOC oC =

<BOC = cos’' (R/OC) <BOC =

<BOD = <BOC + <DOC <BOD =

ki 2= A0D - BOD Q=

EQB TVD (\:)
Vo= W) + Rxsin® Ve =
ECB MD
BOB = v+ g2=x 100 EOBMD =

EOB Displacement (D)
Di=R-{Rxcos &) Cy=
Total MD to Tarqget

1 BC =VOC- OB BC =

Dy Total - W+ a8 %100 + BC Total _

MD BUR MDD ~

Vertical Section View
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N
(360°, 0°)

(270 90

1638.3 ft

1147.13 ft |

SD
(180)
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Vertical Section View
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N
(360°, 0°)
wo \ Eu
[ / 215° (@0}
E
i 1638.3 ft
& TR
S 1]
(180)
b
oFormula: tan /B = .
« Direction (~/B) = tan '
1147.15
Direction(/B)=tan ' — "~
) ieF 1638.3

e Direction (#B)= tan '(0.7002)

eDirection (£ZB) = 35°

e Answer in quadrant format = S35°W

e Answer in azimuth format = 35° +180° = 215°AZM
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o Formula: Distance (a) = -/ (b)? + (c)?

e Distance (a) = -/1,147.15% 1 1,638.3°
e Distance (a) = /3,999,980

e Distance (a) = 2,000.00ft

e Answerinfeet =2,000.00 ft
 Answerinmeters =610m
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180

x 100
oFormula: BUR=-T or BUR= L
radius R

«BUR — 5729.58

o BUR= 2749.86
2291.83

*BUR-=2.5°

* Answer expressed as angular increase per 100 ft = =P

100t
MAX hold angle: abiall Juall 45 Gl 4-4
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Vertical Section View

v [ 5]

e First, find lineDC = R - D,
e Second, find line DO =V, -V,

e Third, find angle DOC = tan™ e
DO
DO
cos /DOC
4 R
ocC

e Sixth, find angle BOD = BOC + DOC
e Seventh, find MAX hold angle (0 or AOB) = AOD - BOD

e Fourth, find line OC =

eFifth, find angle BOC = cos

Jaall Ay luad ol 55l JSI Apliall cilileal) 2w

o Formula: DC=R-D,
«DC = 2291.83 - 2000.00
eDC = 291.83 ft
(This answer will be used with the third step.)

o Formula: DO =V, -V,
« DO = 8500 -1981
«DO = 6519 ft
(This answer will be used with the third and fourth steps.)



DC
sy Formula: tan /DOC = —
0 u DO

DC
e /DOC=tan’' —
DO
1 291.83

6519
» /DOC =tan™ (0.04477)
e /DOC = 2.56°
(This answer will be used with the fourth and sixth steps.)

o Formula: cos #DOC = @

ocC

e /DOC =tan

/7 Do
~ cos~/DOC

6519
 c0s2.56°

e OC —6525.51ft
(This answer will be used with the fifth step.)

R
> Formula: cos /BOC = —
( oC

R
/BOC =cos™
. oc

12291.83
6525.51

e /BOC =cos™(0.3512)
e /BOC =69.44°
(This answer will be used with the sixth step.)

o Formula: /BOD = ~/BOC + ~DOC
e /BOD = 69.44° + 2.56°
e /BOD=72°
(This answer will be used with the seventh step.)
o Formula: MAX hold angle (¢ or AOB) = ~AOD - ~/BOD
« MAX hold angle (0 )=90°-72°
« MAX hold angle () =18°

e /BOC =cos
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: End of Build (EOB) True Vertical Depth (TVD)

(S Jlad) Jlaall (53 genll Taisall Jsha Jiny : (EOB)
oFormula: V, =V, +[R x (sin0)]
oV, =1981+[2291.83 x (sin18°)]
oV, =1981+[2291.83 x (0.3090)]
oV, =1981+[708.21]
oV, =2689.21ft

Vertical Section View
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Calculating End of Build (EOB) Measured Depth (MD)

Vertical Section View

. 0
F la:EOB MD =V. 100
o Formula 1+ 50R

18°

50

«EOB MD =1981+ x100

«EOB MD =1981+(7.2 x100)
«EOB MD = 1981+ (720)
«EOB MD = 2701 ft

sdill Jlaall LAY 7 LYY ilua. 84

Calculating End of Build( EOB) Displacement



Vertical Section View

0 oFormula: EOB displacement (D) =R - [R x cos)
D, =2291.83 - [2291,83 x (cos16°)
oD, =2291.83 - 2291,83 x0.951067)]
oD, =2201.83- [2179.66]
o0, =11217H
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Calculating Total Measured Depth to the Target

Vertical Section View




o Formula: 0C? =BC? + OB?
«BC =/0C2 - 0B?
«BC = 6,525.51% — 2,291.832

eBC = /37,329,796
«BC =6,109.81ft

o Formula: Total measured depth =V, + %R x100 +BC

o

« Total measured depth ~ 1981+ 2 x100 +6109.81

e Total measured depth =1981+ (7.2 x100) + 6109.81
e Total measured depth =1981+(720) + 6109.81
e Total measured depth = 8810.81 ft



