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Abstract 

 

The software was created to design drill string and determine horse power requirement 
(for drilling fluids) for petroleum wells which here after is called Drill_Horse (Drill string design 
and horse power requirement for drilling fluid). The system and structure of software is based on 
the basic of theory and real data, but is not considered on the factor of experiences. The input 
parameters are hierarchically characterized into two groups using various criteria, e.g., well 
properties, engineering requirements, design constraints, etc. The input analysis is first performed 
to check probable process of data base, e.g., fluid specific gravity, viscosity, Bingham yield, 
depth, drill pipe size and volumetric efficiency. In addition, Microsoft visual basic 6 is applied to 
develop the software.  In addition, basic specifications of drill string are made up for comfortable 
and quickly apply to program, such as, weight per length, diameter, collapse pressure and tensile 
strength etc. So, the program displayed satisfied output and can be applied to almost petroleum 
well. There are 4 study cases for testing program. Firstly, drill string design for depth 13,000-
17,000 ft comprises length of drill pipe 1, 2, 3, hwdp and drill collar that are 11,000-16,000 ft, 
500-600 ft and 650-750 ft respectively. Secondary, drill string design for directional well (5 
degree) at depth 13,000-17,000 ft comprises length of drill pipe 1, 2, 3, hwdp and drill collar that 
are 11,000-16,000 ft, 400-550 ft and 600-750 ft respectively. Thirdly, horsepower requirement for 
drilling fluid at depth 6,000-10,000 ft and well diameter 7-9.5 inch comprise pressure loss1000-
2800 psi and horsepower 250-650 hp. Finally, drill string design for depth 2,795 ft comprises 
length of drill pipe 1, 2, 3, hwdp and drill collar that are 1,703 ft, 352 ft, 734 ft respectively. And 
horsepower requirement for drilling fluid well diameter 7-9.5 inch comprise pressure loss 2,120 
psi and horsepower 380 hp. 
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+�	%(�	$��(� ก�&��-2� ก��	�����	$���\���')�$��Y#�ก��0���.�*������ �$$�� 5 �������
0��	������ *��\��ก ก ก�&��-2� ��j��ก4,� ������ ���*�4�$��+%�+�ก��'�/������ก�� 
Drill_Horse �����#$��� *��\��ก 0 �������,�����(	v'���&��[0������ก�� Drill_Horse 
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��	�
��
����ก��� 
 

2.1 ����� 
�������	�
����
����ก�
���� ���กก�� ����� ��������
������ก��������ก�
ก����ก�



ก����
�����ก �����!�������"#$ ����
��

�%&�������� �'!�� ��%()�'���ก�%�*���ก��+)ก�����
�,��*�-�,�# 
 
2.2 ��
กก���������������
�ก����ก���ก��� !�����ก���
" #�$��"%�&
�����
�����

��'� ��%��(��)#��  
2.2.1 ก����ก�

ก����
��	��"1��$1��"1��2 (Drill string) ���ก�
���� $%ก�����

=�����%>�
 ����%�ก ����$��	�"���� 2.1 
 
&���" 2.1 $%ก�����=�����%>�$ ����
ก����ก�

ก����
��	��"1��$1��"1��2  
�*���� !����� ���% �&' 

$%ก�� 43 1. Buoyancy Force 
2. Length (ft) 
             2.1 heavy weight drill pipe (ft) 
           2.2 drill collar (ft) 
             2.3 drill pipe range 1 (ft) 
           2.4 drill pipe range 2 (ft) 
           2.5 drill pipe range 3 (ft) 
           2.6 Total length (ft) 
3. Buoyed weight (lbs) 
             3.1 heavy weight drill pipe (lbs) 
           3.2 drill collar (lbs) 
             3.3 drill pipe range 1 (lbs) 
           3.4 drill pipe range 2 (lbs) 
           3.5 drill pipe range 3 (lbs) 
           3.6 Total (lbs) 
4. Air weight (lbs) 
             4.1 heavy weight drill pipe (lbs)        
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&���" 2.1 $%ก�����=�����%>�$ ����
ก����ก�

ก����
��	��"1��$1��"1��2 ("1�) 
�*���� !����� ���% �&' 

             4.2 drill collar (lbs) 
             4.3 drill pipe range 1 (lbs) 
           4.4 drill pipe range 2 (lbs) 
           4.5 drill pipe range 3 (lbs) 
             4.6 Total (lbs) 
5. Allowable Collapse Pressure (psi) 
             5.1 drill pipe range 1 (psi) 
           5.2 drill pipe range 2 (psi) 
           5.3 drill pipe range 3 (psi) 
6. The net action collapse pressure (psi) 
             6.1 all drill pipe (psi) 
7. The net length collapse pressure (ft) 
             7.1 drill pipe range 1 (ft) 
           7.2 drill pipe range 2 (ft) 
           7.3 drill pipe range 3 (ft) 
8. Tension safety factor of the new drill string design 
             8.1 drill pipe range 1  
           8.2 drill pipe range 2  
           8.3 drill pipe range 3 
9. Submerged load hanging below section of DP (lb)  
             9.1 drill pipe range 1 (lbs) 
           9.2 drill pipe range 2 (lbs) 
           9.3 drill pipe range 3 (lbs) 
             9.4 Total (lbs) 
10. Critical Rotation Speeds Nodal Vibration  
             10.1 drill pipe range 1 (rev/min) 
           10.2 drill pipe range 2 (rev/min) 
           10.3 drill pipe range 3 (rev/min) 
11. Critical Rotation Speeds Spring Pendulum (rev/min) 
12. Allowable Toque & Pull on A.P.I. Drillpipe min. torsion yield strength under tension 
             12.1 drill pipe range 1 (lb-ft)            
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))()()((cos CWBFSF

ABW

α

&���" 2.1 $%ก�����=�����%>�$ ����
ก����ก�

ก����
��	��"1��$1��"1��2 ("1�) 
�*���� !����� ���% �&' 

               12.2 drill pipe range 2 (lb-ft) 
             12.3 drill pipe range 3 (lb-ft) 
13. Total Drill String Stretch 
14. Effect of stretch due to string weight, (inch) 
15. Effects of stretch due to string temperature 
16. Torsion 

=�� 
���%>� 

6 1. drill pipe 
2. heavy weight drill pipe  
3. drill collar 
4. Nozzle size 
5. Type of formation 
6. Type of surface pressure 

 

• ! ���-��!1�������"�� Buoyancy Force, BF 
 

BF =            --- ($%ก�� 1.1) 
 

 '�� BF = buoyancy factor dimensionless 
  MW = mud weight, ����#/�ก���� 
  65.5 = weight of a gallon steel, ����#/�ก���� 

 

• ! ���-��!��%������ก����
��k������������ก Drill collar  
 
Length DC =   --- ($%ก�� 1.2) 

 
 '�� ABW = Maximum Weight on Bit ����# 
  BF   = buoyancy factor, dimensionless 
  CW    = �� ����กก����
��k������������ก, ����#/m&" 

5.65
1

MW
−
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  Length = !��%���ก����
��k������������ก, m&" 

  α = ��+�ก������������&%�
���������
ก�
������� 
  SF = safety factor, 0.85  
 

• ! ���-��!��%�������1��
��  Drill Pipe Requirements 	�$1�����
��
1��1��"�%!��%
"���ก�����
�	,��1��
��ก��,1�� 
�%�$%ก�����"1�n���� 

"���ก��	,��1��
�� ,�������� "���,1��!��%���    
          

Ldp1 =            --- ($%ก�� 1.3.1)
  

       
"���ก��	,��1��
�� $��,��� "���,1��!��%��� (��ก�

�1�%ก�
 $%ก��1.3.1) 

       
    
        Ldp2  = 
    

     --- ($%ก�� 1.3.2) 
 
"���ก��	,��1��
�� $�%,��� "���,1��!��%��� (��ก�

�1�%ก�
 $%ก��1.3.1-2)

     
Ldp3 = 

    
 
 
 

    --- ($%ก�� 1.3.3) 
 

'��  Pt = Tensile Strength, ����# 
BF       = buoyancy factor, dimensionless 

2

11

2

)()()(90.0

dp

dcdchdphdpdpdp

dp

t

W

WLWLWL

BFWSF

P ×+×+×
−

××

×

11

)()(90.0

dp

dcdchdphdp

dp

t

W

WLWL

BFWSF

P ×+×
−

××

×

3

2211

3

)()()()(90.0

dp

dcdchdphdpdpdpdpdp

dp

t

W

WLWLWLWL

BFWSF

P ×+×+×+×
−

××

×
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    Ldp = !��%���ก����
��, m&"  
Ldc  = !��%���ก����
��k������������ก, m&"  
Lhdp  = !��%���ก����
�����ก, m&"  
Wdp  = �� ����กก����
��, ����#. /m&" 
Wdc  = �� ����กก����
��k������������ก, ����#/m&" 
Whdp  = �� ����กก����
�����ก, ����#/m&" 

    SF = safety factor, 0.85  
 

• �� ����ก����,1��>1	��� �'!�� Buoyed weight, ����# 
 

Buoyed weight =  [(Ldp x Wdp) + (Lhdp x Whdp) + (Ldc x Wdc)] BF 
 

--- ($%ก�� 1.4) 
 

'�� Ldp =  !��%������ก����
�� (1, 2, 3), m&" 
 Lhdp = !��%������ก����
�����ก (1, 2, 3), m&" 
 Ldc  = !��%������ก����
��k������������ก, m&" 
 Wdp  = �� ����ก"1�!��%������ก����
�� (1, 2, 3) 
 Whdp = �� ����ก"1�!��%������ก����
�����ก, ����# 
 Wdc = �� ����ก"1�!��%������ก����
��k������������ก 
 BF    = buoyancy factor  

  
����"��ก������ก Drill Pipe 

ก���&
�����ก����
�� (Collapse) 
 

• ! ���- Allowable collapse pressure : 
 
Pac =             --- ($%ก�� 1.5) 

  
SF

PP
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'�� Pac = allowable collapse pressure, psi 
 Pp = theoretical collapse pressure from API tables, psi 
 SF = Collapse Safety Factor (1.1 - 1.3) 

 

• ! ���-  the net action collapse pressure 
   
PC =           --- ($%ก�� 1.6) 

 

• ! ���-  the net length collapse pressure 
 
Lmax =               --- ($%ก�� 1.7) 

 
'�� PC = net action collapse pressure, psi 
  Lmax = net length collapse pressure, m&" 
  L   = !��%�)ก�����&%�
��, m&" 
  Wg  = weight of the drilling fluid, ����# /�ก���� 
  19.251  = !1�!���� 
  Pac = allowable collapse pressure, psi 
  SF = Collapse Safety Factor (1.1 - 1.3) 

 
The tension safety factors of the new drill string design 

• 	�ก����ก�

!1� Tension Load Safety Factor 
�n��
�ก$%ก�� 
 
Safety Factor (SF) =      --- ($%ก�� 1.8)  

 
'�� Pt = Theoretical tension load from API table, ����# 
 0.9 = Safety factor relating proportional limit to yield strength 
 P = Submerged load hanging below section of DP, ����# 

   

251.19

gLW

)(

251.19

SFW

P

g

ac ×

P

Pt 9.0×
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"���ก��	,��1��
�� ,�������� "���,1��!��%���    
Ldp1 =        --- ($%ก�� 1.8.1) 
 

"���ก��	,��1��
�� $��,��� "���,1��!��%���     
 
 Ldp1 =   
    
 Ldp2 =        --- ($%ก�� 1.8.2) 
 
"���ก��	,��1��
�� $�%,��� "���,1��!��%���    
  

       Ldp1 =   
   
       Ldp2 =   

    

      Ldp3 =       --- ($%ก�� 1.8.3) 
 

• Submerged load (Buoyed hook load) 
 

      P      = (B wt DC + B wt HWDP) + B wt DP 1, 2, 3 --- ($%ก�� 1.9) 
 
     '�� P = Submerged load hanging below section of DP, ����# 
 B wt DC = Buoyed weight ก����
��k������������ก 
 B wt HWDP  = Buoyed weight   ก����
�����ก 
 B wt DP = Buoyed weight   ก����
�� 
 
 
 
 

LoadHook  Buoyed 

0.9×tP

Load Hool p D - LoadHook  Buoyed 

0.9

3

×tP

LoadHook  Buoyed 

0.9×tP

LoadHook  Buoyed 

0.9×tlP

Load Hool p D -Load Hool p D - LoadHook  Buoyed 

0.9

23

×tP

Load Hool p D - LoadHook  Buoyed 

0.9

2

×tP
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• Critical Rotation Speeds 
Critical Rotation Speeds in drill pipe strings which cause vibrations are often the cause of 

crooked drill pipe, excessive wear, rapid deterioration and fatigue failure. Critical rotational 
speeds will vary with length size of drill stem and collars and hole size. 

Two types of vibration are: 
- Nodal Vibration 
- The spring pendulum 

 Nodal Vibration 

• The critical speed for Nodal vibration may be  predicted by the formula 
 
RPM =          --- ($%ก�� 1.10) 
 
 '�� RPM = nodal critical speed, ��
/���� 
  L  =  !��%���ก����
��ก��������, ���� 
  D  =  �$��k1��+>��#ก���u����กก����
�� (1, 2, 3), ���� 
  d  =  �$��k1��+>��#ก���u��	�ก����
�� (1, 2, 3), ���� 
  4,760,000  = !1�!���� 
The Spring Pendulum 

• The critical speed for Spring Pendulum  vibration may be  predicted by the formula 
 
 RPM =         --- ($%ก�� 1.11) 
 
  '�� RPM =  Pendulum critical speed, ��
/���� 
   L =  !��%�)ก�����&%�
��, m&" 
   258,000 =  !1�!���� 
 

• Allowable Toque & Pull on A.P.I. Drill pipe 
Max. Allowable Torque/pull       85 % Min Yield Strength 
 

5.022

2
)dD(

L

4,760,000
+

L

258,000

≤
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          --- ($%ก�� 1.12) 
 
'�� QT = min. torsion yield strength under tension, ����#-m&" 
 
 J  =  Polar moment of Inertia = 
 
 D  =  �$��k1��+>��#ก���u����กก����
��, ���� 
 d  =  �$��k1��+>��#ก���u��	�ก����
��, ���� 
 Ym   =  Min. Yield Stress (psi) 
 P  =  Total tensile load (����#) 
 A  =  Cross Sectional Area (����2) 

 
Drill string Stretch 
 Suspension of the drill string in the hole results in a stretch or elongation of the pipe. 
Various effects such as 
 - string weight 
 - buoyancy 
 - temperature 
 The stretch of the drill string can be calculated for each individual effect, The formula to 
calculate the stretch of the drill string are: 
 

• Combined effect of string weight and buoyancy 
 
 es =         --- ($%ก�� 1.13) 
 
  '�� es = stretch, ���� 
   L = !��%�)ก�����&%�
��, m&" 
   Wg = weight of fluid, ����#/�ก���� 
 

7

g

2

109.625

)W44.144.65(L

×

−

444  )dD(
32

in+
π

2

2
2

A

P
)85.0(096167.0 −××= mT YJQ
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• Effects of temperature 
 
 et = L (7.867 x 10-5) x (F-32)       --- ($%ก�� 1.14) 
 
  '�� et = stretch, due to temperature 
   F = �&-�u>%��z����, ��+�m����n{"# 
   L = !��%�)ก�����&%�
��, m&" 
 

• Drill string Stretch 
 
 eTot = es  +  et      --- ($%ก�� 1.15)  
 
  '�� eTot = total stretch 
   es = stretch due to string weight 
   et = stretch due to string temperature 
Torsion 
 The torsion strength of drill pipe becomes critical when drilling deviated holes, deep holes, 
reaming, or when pipe is stuck. The actual torque applied to the pipe during drilling is difficult to 
measure but may be approximated by the following equation 
 
 T =        --- ($%ก�� 1.16)  
 
  '�� T = torque delivered to drill pipe, m&" / ����# 
   HP   =  horsepower used to produce rotation of pipe 
   RPM =  revolutions per minute 
   5250  =  !1�!���� 
 
  
 

RPM
HP 5250×
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2.2.2 ก����ก�

ก �����!�������"#$ ����
��

�%&�������� �'!�� ���ก�
���� $%ก��

 ����%�ก ����$��	�"���� 2.2 
 

&���" 2.2 $%ก��$ ����
ก����ก�

ก �����!�������"#$ ����
��

�%&�������� �'!�� 
�*���� !����� ���% �&' 

$%ก�� 15 1. Mud velocity around drill pipe (ft/sec) 
2. Surface pressure loss (psi) 
3. Pressure loss inside  
        3.1 drill pipe 1 (psi) 
        3.2 drill pipe 2 (psi) 
        3.3 drill pipe 3 (psi) 
        3.4 drill collar (psi) 
        3.5 heavy weight drill pipe (psi) 
4. Pressure loss across bit (psi) 
5. Pressure loss in annulus around 
         5.1 drill pipe 1 (psi) 
         5.2 drill pipe 2 (psi) 
         5.3 drill pipe 3 (psi) 
         5.4 drill collar (psi) 
         5.5 heavy weight drill pipe (psi) 
6. Total Pressure loss (psi) 
7. Horse power required (hp) 

 
The standard hydraulics approach to such analyses is hindered by: 

(1) Mud flow property peculiarities. 
(2) Irregularities of circulating system. 

Flowchart of Circulation System 
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�*���� 2.1 ก��$>|�$��!��%��� - 
&�"1��2 u��	�ก���
����&%�}'"�����% 
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∆∆∆∆pt = ∆∆∆∆ps + ∆∆∆∆pp +∆∆∆∆php +  ∆∆∆∆pc + ∆∆∆∆pb + ∆∆∆∆pac + ∆∆∆∆pahp +∆∆∆∆pap 

 
�*���� 2.2 k���%!��%���$>|�$��u��	�ก���
����&%�}'"�����% 

 

'��  ∆∆∆∆pt  = pump discharge pressure  

       ∆∆∆∆ps  = pressure loss in surface piping, standpipe, and mud hoses 

   ∆∆∆∆pp  = pressure loss inside drill pipe 

∆∆∆∆php = pressure loss inside heavy weight drill pipe 

   ∆∆∆∆ pc  =  pressure loss inside drill collars 

∆∆∆∆pb  = pressure loss across bit water courses or nozzles  

   ∆∆∆∆pac   =  pressure loss in annulus around drill collars 

  ∆∆∆∆pap = pressure loss in annulus around heavy weight drill pipe 

   ∆∆∆∆pap  =  pressure loss in annulus around drill pipe 
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• ��"��ก��n�� The flow rate, �ก����/���� 
q = *������
����-,1���1������1��ก����
�� x !��%��~�  --- ($%ก�� 2.1) 
 = 2.45 x (dh

2 - do
2) x v 

 '�� v =  !��%��~�, m&"/������ 
  2.45  =  conversion factor 

   =  (π/4) x (42 �ก����/
��#���) x (60������/����)/ 
    ((144 ����2/m&"2) x (5.615 m&"3/
��#���)) 
  dh = ��������
��, ���� 
  do = �$��k1��+>��#ก���u����กก����
��, ���� 

 
 The surface equipment consists of the standpipe, swivel, kelly joint, and the piping between the 
pump and standpipe. Choose one in Fig. 2.1 that will be most closely approximated the actual case 
 

 
 

�*���� 2.3 !��%���$>|�$��*���k������
ก�
��"��ก���%&�������� �'!�� 
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�กก��m $�%��(��������$%ก��n�������� 
 
 Surface pressure loss for #1 y = 0.0007q2 + 0.0358q  --- $%ก�� (2.2a) 
 
 Surface pressure loss for#2  y = 0.0002q2 + 0.0149q  --- $%ก�� (2.2b) 
 
 Surface pressure loss for #2A y = 0.0003q2 + 0.0186q  --- $%ก�� (2.2c) 
 
 Surface pressure loss for#3  y = 0.0001q2 + 0.0081q  --- $%ก�� (2.2d) 
 
 Surface pressure loss for#4  y = 0.0001q2 - 0.0014q   --- $%ก�� (2.2e) 
 

  '�� Y = ∆ps  = !��%������$>|�$��
����-*���k��, piping,  
        standpipe, ��� mud hoses, psi 

   X = q ��"��ก��n�� (flow rate), �ก����/���� 
 

• ก��! ���-��!1�!��%��~���ก�" Critical Velocity, Vc (m&"/������) 
 
           --- $%ก�� (2.3) 
 
           --- $%ก�� (2.4) 
 
 

• ก��! ���-��!1�!��%��~�
��� The actual velocity, V (m&"/������) 
 
--- $%ก�� (2.5) 
 
--- $%ก�� (2.6) 

 

i

bipp

c
d

Yd
v

ρ

ρµµ 22
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=

245.2 id
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v =

( )
( )io

biopp

c
dd

Ydd
v

−

−++
=
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ρµµ
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  '�� Vc  = !1�!��%��~���ก�", m&"/������ 
   v   = !��%��~�
���, m&"/������ 

   ρm  = !��%�����1��� �'!��, ����#/�ก���� 
   do = �$��k1��+>��#ก���u����กก����
��, ���� 
   di = �$��k1��+>��#ก���u��	�ก����
��, ����  

   µp    = !��%������ �'!��	�$(���*��$"�ก, ���"�*���# 
   Yb  = 
&�!��ก���
����{%, ����#"1� 100 "����m&" 
�*���z����� (�� v  < Vc, 
�����ก��n���

��
����
 (flow is laminar) 
   v  > Vc, 
�����ก��n���

�������� (flow is turbulent) 
 

• ก��! ���- Newtonian Fluid Flow 
 ���n�����n��	��1�
�%���ก�-�ก��n�� 2 �

 !�� 
  ก��n���

��
����
(Laminar) In laminar flow the fluid moves in parallel layers or 
laminar which are at all times parallel to the direction of flow. 
  ก��n���

�������� (Turbulent)In turbulent flow, secondary irregularities and 
eddys are imposed on the main or average flow pattern. 
 

• ก��! ���- Reynolds number 
 
           --- $%ก�� (2.7) 
 
           --- $%ก�� (2.8) 
 
  '�� Re = Reynolds number 
   v     =  !��%��~�
������ก��n��, m&"/������ 

   ρ    =  !��%�����1��� �'!��, ����#/�ก���� 
   do = �$��k1��+>��#ก���u����กก����
��, ���� 
   di = �$��k1��+>��#ก���u��	�ก����
��, ���� 

   µ   =  !��%������ �'!��, ���"�*���# 

µ

ρ i
e

dv
R

928
=

( )
µ

ρ io
e

ddv
R

−
=
928



 

 

  2-17 
 
   q   =  circulating volume, �ก����/���� 
'������n�
�*�
��-��1�ก��n��
������

	� 
�ก It is commonly consider that if: 
 Re < 2000, ����ก��n��,�����
����
 (laminar) 
 Re > 2000, ����ก��n��,����������� (turbulent) 

2000 < Re < 4000, flow is in transition 
 

• ก��! ���-!��%������ก��n���

��
����
 Laminar Flow, the Hagan-Poiseuille law 
 For practical values of v, the behavior of Bingham fluids may be expressed as: 
 
           --- $%ก�� (2.9) 
 
           --- $%ก�� (2.10) 
 
 

  '�� ∆p = laminar flow pressure drop, ����#/����2 

   µp    = !��%������ �'!��	�$(���*��$"�ก, ���"�*���# 
   v     = !��%��~�
������ก��n��, m&"/������ 
   Yb  = 
&�!��ก���
����{%, ����#"1� 100 "����m&" 
   L = !��%������ก����
��, m&" 
   do = �$��k1��+>��#ก���u����กก����
��, ���� 
   di = �$��k1��+>��#ก���u��	�ก����
��, ���� 
 

• ก��! ���-!��%������ก��n���

�������� Turbulent flow, Fanning�s equation applied: 
 

--- $%ก�� (2.11)  
 
--- $%ก�� (2.12) 
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  '�� ∆p = turbulent flow pressure drop, ����#/����2 
   f  = Fanning friction factor 
   v     = !��%��~�
������ก��n��, m&"/������ 

   ρ    = !��%�����1��� �'!��, ����#/�ก���� 
   do = �$��k1��+>��#ก���u����กก����
��, ����  
   di = �$��k1��+>��#ก���u��	�ก����
��, ���� 
 

 The friction factor ( f ) !����

�����$1�k�"1� Re ��� !��%��&������k��ก����
�� �)����!1�n��

�กก����������"�����  

 

 
 

�*���� 2.4 ��

���$����������
ก�
"�������'���#$ ����
�� �'!���%&������ 
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�กก��m $�%��(��������$%ก��n�������� 
 

Friction factor for I y = 0.0564x-0.217     --- $%ก�� (2.13a) 
 
Friction factor for II y = 0.0555x-0.204     --- $%ก�� (2.13b) 
 
Friction factor for III  y = 0.0445x-0.174     --- $%ก�� (2.13c) 
 
Friction factor for IV  y = 0.0331x-0.136     --- $%ก�� (2.13d) 
 

'�� Y = f  (Friction factor), function of Re and pipe roughness 
 X = Re (Reynolds number for mud calculation) 
 

����ก��! ���- 

ก. ก��! ���-!1�!��%���$>|�$��
����-*���k�� (Surface Pressure Loss) ∆ps 
(1) ! ���-!1� Vc 
�ก $%ก�� (2.3) ��� v  
�ก$%ก�� (2.14) 

ก��! ���-��!1�!��%��~���ก�"����>��1���� �'!�� (Critical Velocity at nozzle) 
 
       --- ($%ก�� 2.14) 
 
 '�� v  = !��%��~�, m&"/������ 
  Dnozzle = �$��k1��+>��#ก����>��1���� �'!��, ���� 

(2) (�� v  < Vc   
�����ก��n���

��
����

�ก����	,� $%ก�� (2.9) 
�n��∆ps 
(3) (�� v  > Vc, 
�����ก��n���

�������� 

 (a) ! ���- Re 
�ก$%ก�� (2.7) 

 (b)  ��!1� f (friction factor) 
�ก 
�ก$%ก�� (2.13a, b, c, d) "�%,������k��
ก����
��  

 (c)  ! ���-!1� ∆ps (pressure drop) 
�ก$%ก�� (2.11)  

2
))(45.2(

3

nozzleD

q
v

÷
=
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 �. ก����ก�

!��%���$>|�$��
����-u��	�ก����
�� (Pressure Loss inside Drill Pipe)  

∆pp  
(1) ! ���-!1� Vc 
�ก $%ก�� (2.3) ��� v  
�ก$%ก�� (2.5) 

(2) (�� v  < Vc   
�����ก��n���

��
����

�ก����	,� $%ก�� (2.9) 
�n��∆pp 
(3) (�� v  > Vc, 
�����ก��n���

�������� 

  (a)  ! ���- Re 
�ก$%ก�� (2.7) 

 (b)  ��!1� f (friction factor) 
�ก 
�ก$%ก�� (2.13a, b, c, d) "�%,������k��
ก����
�� 

 (c)  ! ���-!1� ∆pp (pressure drop) 
�ก$%ก�� (2.11) 
!. ก����ก�

!��%���$>|�$��
����-u��	�ก����
�����ก (Pressure Loss inside   

Heavy Weight Drill Pipe)  ∆phw 
 (1) ! ���-!1� Vc 
�ก $%ก�� (2.3) ��� v  
�ก$%ก�� (2.5) 

 (2) (�� v  < Vc 
�����ก��n���

��
����

�ก����	,�$%ก�� (2.9) 
�n��∆phw 
 (3) (�� v  > Vc, 
�����ก��n���

�������� 

  (a) ! ���- Re 
�ก$%ก�� (2.7) 

  (b)  ��!1� f (friction factor) 
�ก 
�ก$%ก�� (2.13a, b, c, d) "�%,������k��
ก����
�� 

  (c)  ! ���-!1� ∆phw (pressure drop) 
�ก$%ก�� (2.11)  
�. ก����ก�

!��%���$>|�$��
����-u��	�ก����
��k������������ก (Pressure Loss 

inside Drill Collar)  ∆pc  
 (1) ! ���-!1� Vc 
�ก $%ก�� (2.3) ��� v  
�ก$%ก�� (2.5) 

 (2) (�� v  < Vc   
�����ก��n���

��
����

�ก����	,�$%ก�� (2.9) 
�n��∆pc 
 (3) (�� v  > Vc, 
�����ก��n���

�������� 

  (a)  ! ���- Re 
�ก$%ก�� (2.7) 

  (b)  ��!1� f (friction factor) 
�ก 
�ก$%ก�� (2.13a, b, c, d) "�%,������k��
ก����
��  

  (c)  ! ���-!1� ∆pc (pressure drop) 
�ก$%ก�� (2.11) 
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. ก��! ���-��!��%���$>|�$��
����-����
��  (Pressure Drop Across Bit Nozzles)  

∆pb  
 
         --- $%ก�� (2.15) 
 
  '�� Annozzle= *����������"������>��1���� �'!��, "�������� 

             
&���" 2.3 !��%$�%*���#����1���$��k1��+>��#ก���ก�
*����������"�� 

  ���12���*�%
ก��", �	(� 3$(��������&
4

(An) 

  ���12���*�%
ก��", 

�	(� 

3$(��������&
4

(An) 

  ���2��  �9���	%� �	(�2   ���2�

� 

 �9

���	%� 

�	(�2 

1 1/4 0.2500 0.0491 8 15/32 0.4687 0.1726 
2 9/32 0.2812 0.0621 9 1/2 0.5000 0.1963 
3 5/16 0.3125 0.0767 10 9/16 0.5625 0.2485 
4 11/32 0.3437 0.0928 11 5/8 0.6250 0.3068 
5 3/8 0.3750 0.1104 12 11/16 0.6875 0.3712 
6 13/32 0.4062 0.1296 13 3/4 0.7500 0.4418 
7 7/16 0.4375 0.1503 14 1 1.0000 0.7854 
 

,. ก����ก�

!��%���$>|�$��
����-,1���1������1��ก����
��k������������กก�


k�����&%�
�� (Pressure Loss in Annular around Drill Collar)  ∆pac  
(1) ! ���-!1� Vc 
�ก $%ก�� (2.4) ��� v  
�ก$%ก�� (2.6) 

(2) (�� v  < Vc   
�����ก��n���

��
����

�ก����	,�$%ก�� (2.10) 
�n��∆pa 
(3) (�� v  > Vc, 
�����ก��n���

�������� 

 (a) ! ���- Re 
�ก$%ก�� (2.8) 

 (b)  ��!1� f (friction factor) 
�ก 
�ก$%ก�� (2.13a, b, c, d) "�%,������k��
ก����
�� 

( )
2

251014.9

nozzle

bit
An

q
p

××
=∆

− ρ



 

 

  2-22 
 

 (c)  ! ���-!1� ∆pac (pressure drop) 
�ก$%ก�� (2.12) 
 �. ก����ก�

!��%���$>|�$��
����-,1���1������1��ก����
�����กก�
k�����&%�
�� 

(Pressure Loss in Annular around Heavy Weight Drill Pipe) ∆pahw 
  (1) ! ���-!1� Vc 
�ก $%ก�� (2.4) ��� v  
�ก$%ก�� (2.6) 

  (2) (�� v  < Vc 
�����ก��n���

��
����

�ก����	,�$%ก�� (2.10) 
�n��∆pahw 
  (3) (�� v  > Vc, 
�����ก��n���

�������� 

   (a) ! ���- Re 
�ก$%ก�� (2.8) 

   (b)  ��!1� f (friction factor) 
�ก 
�ก$%ก�� (2.13a, b, c, d) "�%,������k��
ก����
�� 

   (c)  ! ���-!1� ∆pahw (pressure drop) 
�ก$%ก�� (2.12)  
 z. ก����ก�

!��%���$>|�$��
����-,1���1������1��ก����
��ก�
k�����&%�
��

(Pressure Loss in Annular around Drill Pipe) ∆pap 
  (1) ! ���-!1� Vc 
�ก $%ก�� (2.4) ��� v  
�ก$%ก�� (2.6) 

  (2) (�� v  < Vc 
�����ก��n���

��
����

�ก����	,�$%ก�� (2.10) 
�n�� ∆pap 
  (3) (�� v  > Vc, 
�����ก��n���

�������� 

   (a)  ! ���- Re 
�ก$%ก�� (2.8) 

   (b)  ��!1� f (friction factor) 
�ก 
�ก$%ก�� (2.13a, b, c, d) "�%,������k��
ก����
�� 

   (c)  ! ���-!1� ∆pap (pressure drop) 
�ก$%ก�� (2.12)  

 �. ! ���-��!��%���$>|�$�������%�	�ก���
����&%�}'"�����% ( ∆pt ) 	���1�� psi 
 

∆pt = ∆ps + ∆pp +∆phw + ∆pc + ∆pb + ∆pac + ∆pahw +∆pap  

 

--- ($%ก�� 2.16) 
 

|. ! ���-��ก �����!�������"#	�ก���
����&%�}'"�����% (HP) 
 

Μ××

∆Ρ×
=ΗΡ

V

tq

714,1
     --- ($%ก�� 2.17) 
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'�� M = ���$����u�*�,���!�����ก� 
 V  = ���$����u�*�,�����%�"� 

 

2.3 )���ก�� Pre_Ho (Pressure Loss and Horse power for Thailand drilling well) 
'���ก�%��ก�

!��%���$>|�$�����ก �����!�������"#	�ก���
����&%�}'"�����%	�

�����+n�� �)��	�������	,�,����1� PRE_HO (Pressure Loss and Horse Power for Thailand Drilling 
Well) '��	,�u��� Microsoft Visual Basic Version 6 ���ก�
����"�����"1��2 !�� !��%��~����
�� �'!��
����-ก����
�� !��%���$>|�$��
����-*���k�� !��%���$>|�$��
����-u��	�ก����
��
� ���
��� 1 ��� 2 (Drill Pipe No.1 and 2) !��%���$>|�$��
����-u��	�ก����
�����ก (Heavy 
Weight Drill Pipe) !��%���$>|�$��
����-u��	�ก����
��k������������ก (Drill Collar) !��%
���$>|�$��
����-����
�� (Bit) !��%���$>|�$��
����-,1���1������1��ก����
��k������������ก
ก�
k�����&%�
�� (Annulus of Drill Collar) !��%���$>|�$��
����-,1���1������1��ก����
�����ก
ก�
k�����&%�
�� (Annulus of Heavy Weight Drill Pipe) !��%���$>|�$��
����-,1���1������1��
ก����
��ก�
k�����&%�
��� ���
��� 1 ��� 2 (Annulus of Drill Pipe No.1 and 2) k���%���!��%���
$>|�$�������%� ���ก �����!�������"# ��ก
�ก��������%()� ก����ก�

��"��ก���%&�������� �
'!����������>*1��� �'!�������%��$%���$&� "�%�>�u�* 2.5'�����%>����1����$�%��(
���)ก���
*�%*#	��>�������%>������ก$�� �*���� �ก��+)ก�����!����#��������
����
n�� (�ก����nก� n"�
$��, 2552) 

 

 
 

�*����  2.5 �������ก'���ก�%��ก�

!��%���$>|�$�����ก �����!�������"#	�ก���
����&% 
          �}'"�����%	������+n�� (PRE_HO) (�ก����nก� n"�$��, 2552) 
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2.4 )���ก�� N	"3��	N%
&2�"O 

'���ก�%�,��*�-�,�#$1��	�|1���� �%�+)ก��n��%�
�ก���1��������#��~" �)��'���ก�%
"1��2 ���� 
�����'���ก�%�z*���
��
�n�	����ก��! ���-����2 ��1��!�1��2 n%1���)ก()����
�������"1��2 �,1� Drillstring_Design '���ก�%���$�%��(��ก�

,&�ก����
�� ���! ���-
!&-$%
�"�ก����
�����
�$�%��(� �%�	,�ก�
��&%�
������2 ����$��	��>���� 2.6-2.8 

 

 
 

�*���� 2.6  '���ก�% Nozzle_Selection ����'���ก�%���	,�����ก��������>*1��� �'!�� '��
� 
! ���-
�ก!1���"��ก��n������� �'!������ �%�*�
��-�()�!��%��%��$%��� 

�����ก	,�������1�	� (www.sharewareconnection.com, 2552) 
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�*���� 2.7 Hydraulics_Analyzed ����'���ก�%���	,����!����#��"��ก��n���� �'!�� '��
� 
! ���-
�ก!1���"��ก��n������� �'!������ �%�*�
��-�()�!��%��%��$%��� 

        
�����ก	,�����!��%��~������ �'!����1�	� (www.downloadatoz.com, 2552) 
 

 
 

�*���� 2.8 Bit_Hydraulics ����'���ก�%���	,����!����#��"��ก��n���� �'!��'��
�! ���- 
       
�ก!1���"��ก��n������� �'!������ �%�*�
��-�()�!��%��%��$%���
� 
      ����ก	,�����!��%��~������ �'!����1�	� (www.sargent.dk, 2552) 



����� 3 

ก�	
��
���	�ก	� 
 

3.1 ��
�� 

���������	
����
ก�������ก�����������ก����ก�		ก������
��
ก��������� ��!�"#��
ก�����
��$��%�"����!� ��
ก�	'�(��! ก���)����
�#�*+�� ,����� -�.�
� �/����������ก�� 
��
ก��
(0�	����ก�� 

 
3.2 ����	��������� 

 1���"����ก1��ก�����������ก��
� 0�������ก�		ก������
��
ก��������� ��!�"#
0�����	1��'����ก�����
��$��%�"����!� (Drill_Horse) ���ก���=)	�!�*+�� ��!�
���!( �)=�ก��
�ก��*+�� ก�
	��ก�� ��
,����=# (����� 

3.2.1 0) �
� "���ก�� 
���������ก����ก�		ก������
��
ก����� ���� ��!�"#��ก�����
��$�

�%�"����!� B� ���
� ����/�/� ���� Drill_Horse (Drill String Design and Horse Power Requirement (for 
Drilling Fluid) for Petroleum Wells)  �(!�/�-�.� Microsoft Visual Basic Version 6 ����ก���

�	����ก��W� 2 0�����+�X ��� 0���
� ��ก�		ก������
�
��
ก�	(��! ����!��1��ก������
 
����!��ก������
���ก��
����!��1��ก������
�����
���ก
� 0�����������/���ก�����
��$�
'(� ��
��0���ก����ก�		ก��������� ��!�"#0�����	1��'����ก�����
��$��%�"����!� 
��
ก�	(��! ������Y�1����������	�)��Zก������
 ����(��0[+�0�!	�)��Z����,)� ����(��0[+�0�!
	�)��Z-�!��ก������
 ����(��0[+�0�!	�)��Z-�!��ก������
���ก ����(��0[+�0�!	�)��Z-�!��
ก������
,��������
���ก ����(��0[+�0�!	�)��Z������
 ����(��0[+�0�!	�)��Z/��������
�����
ก������
,��������
���กก�	,�����$����
 ����(��0[+�0�!	�)��Z/��������
�����ก������
���ก
ก�	,�����$����
 ����(��0[+�0�!	�)��Z/��������
�����ก������
ก�	,�����$����
 ,����1��
����(��0[+�0�!
�����( ��
ก��������� ��!�"#0�����	1��'����ก�����
��$��%�"����!� 
��!�
���!((���0(���"���� 3.1 ��0���1��ก���0(�,� 
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 3.2.2 ก���0(�,� 
�0(���!�
���!(��
,����=#ก����ก�		���/)�1��"����1�(!���
		]��1��

����!�		 Field unit ��ก��ก��� �����"ก"���1��0�
� �0(�	�����ก��!��	�ก���ก�$��1���[�
"���X 
� ������0�����=#ก�	0�����X (���0(���"���� 3.2 

3.2.3 ก���^��1���[� ��
ก����
ก�_"����� 
  ก�$��1���[�����1���
�[ก�	����ก��W� 2 ก�$��"����ก.Z
ก����ก�		
��� 2 
ก�
	��ก�� B� �"�����	��"��0������[ก��
!$ก"#�/�'(�
��� 2 ก����ก�		 ��!�
���!((���0(���
"���� 3.1 ��ก��ก��� ��!�
���!(1��ก����
ก�_"�����
� �[ก�/���ก�����������ก��
�����0���
1��1���[�����1����
1���[��0(�,�!���[ก����0��'����"���� 3.1 ��ก(��! 

3.2.4 1���"��ก���/����ก���		ก������
��
ก��������� ��!�"#��ก�����
��$�
�%�"����!� (Drill_Horse) 

ก. ก���		ก������
 
ก.1 ,[��/�"����^��1���[�
� "���ก������]���!����
��(�
�����ก��	0��1�!�����  
ก.2 ก( Check Input �������ก���0(�ก����1������ fYou only Input DATA One 

pipel, fYou only Input DATA Two pipel, fYou Input DATA Three pipel �"����
'���0(����,[��/�ก��	'�"���0�	ก���^��1���[���� '�"��
� ก����('������'�� 

ก.3 ����ก�$n� (1) Check BF � (2) DC length � (3) DP length � (4) DP2 length 
� (5) DP3 length � (6) Sum length ��ก��������ก0-��1��ก������
�����
0���
��W��/��'�  

  ก.3.1 new pipe 
  ก.3.2 premium; min wall thickness 80% 

ก.3.3  class 2 ; min wall thickness 65%    
ก.3.4  class 3 ; min wall thickness 55%  
��ก����กY
��ก���/Y�0-��ก������
��ก��	��� � �(!����ก�$n� (1) Check BF � 
(2) DC length  � (3) DP length � (4) DP2 length � (5) DP3 length � 
(6) Sum length � (7) Buoyed Wt. � (8) Air weight � (9) Allowable 
Collapse Pressure � (10) Net action collapse pressure � (11) Net length 
collapse pressure � (12) Tension SF � (13) tension � (14) CRS � (15) 
Qt, (lb-ft) � (16) Total DSS � (17) Torsion 
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ก.4 ,[��/�0�����	��
�ก��
�)��#1���[�
�����0���1��ก���^��1���[���
ก���0(�,�
'(�
������[��		1�� File ��
�����ก0�� �(!ก(�$n� Save & Print 

 ก.5 ���,[��/�"���ก������������ 0�����ก(�$n� Clear '(� 
1. ก����ก�		ก��������� ��!�"#0�����	1��'����ก�����
��$��%�"����!� 
 1.1 ,[��/�"����^��1���[�
� "���ก������]���!����
��(�
�����ก��	0��1�!��1�� 

1.2 ก( Check Input of Pressure loss �������ก���0(�ก����1������ fPlease Run 
the Pressure loss and Horse power requirement for circulation ratel �"����'��
�0(����,[��/�ก��	'�"���0�	ก���^��1���[���� '�"��
� ก����('������'�� 

1.3 ก( Run Pressure loss ��������ก���

��ก����
�����!�
���!(��
,����=#
1��������Y�1����������	�)��Zก������
 ����(��0[+�0�!	�)��Z����,)� ����(��
0[+�0�!	�)��Z-�!��ก������
���(�	
�  1 2 ��
 3 (Drill Pipe No.1, 2 and 3) ����
(��0[+�0�!	�)��Z-�!��ก������
���ก (Heavy Weight Drill Pipe) ����(��
0[+�0�!	�)��Z-�!��ก������
,��������
���ก (Drill Collar) ����(��0[+�0�!
	�)��Z������
 ( {Bit) ����(��0[+�0�!	�)��Z/��������
�����ก������
,������
��
���กก�	,�����$����
 (Annulus of Drill Collar) ����(��0[+�0�!	�)��Z
/��������
�����ก������
���กก�	,�����$����
 (Annulus of Heavy Weight Drill 
Pipe) ����(��0[+�0�!	�)��Z/��������
�����ก������
ก�	,�����$����
���(�	
�  1 
2 ��
 3 (Annulus Drill Pipe No.1, 2 and 3) ,����1������(��0[+�0�!
�����( 
��
ก��������� ��!�"# 

1.4 ,[��/�0�����	��
�ก��
�)��#1���[�
�����0���1��ก���^��1���[���
ก���0(�,�
'(�
������[��		1�� File ��
�����ก0�� �(!ก(�$n� Save & Print 

1.5 ���,[��/�"���ก������������ 0�����ก(�$n� Clear '(� 
 

3.3 ��  �
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&�	�  3.1 1���[�����1�� ก���0(�,���
ก����
ก�_"�����  
'(%�)*
���'(� ก�	�$# �* 

Drill string design ก�	�	�ก�5

&����	 

Drill string design ก�	�	�ก�5

&����	 

  Hole depth (ft) 
  Hole Deviation (degree) 
  Tensile Safety Factor  
  Collapse Safety Factor 
  Weight on Bit SF 
  Cross section area(sq.in)  
  Minimum Yield Stress (psi) 
  Temperature (F) 
  WOB (lb) 
  Revolutions per minute (rpm) 
  Length one pipe (ft) 
  horsepower (hp) 
  Weight (lb. /ft.) 
      - hwdp  
      - drill collar  
      - drill pipe range 1  

Depth 
Ang 

SFTEN 
SFCOLL 
SFWOB 

A 
Y 
F 

WOB 
RPM 
LO 
HP 
 

WHWDP 
WDC 
WDP1 

Buoyancy Force 
Length (ft) 
             - heavy weight drill pipe (ft) 
           - drill collar (ft) 
             - drill pipe range 1 (ft) 
           - drill pipe range 2 (ft) 
           - drill pipe range 3 (ft) 
           - Total length (ft) 
Buoyed weight (lbs) 
             - heavy weight drill pipe (lbs) 
           - drill collar (lbs) 
             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 
           - Total (lbs) 
Air weight (lbs) 

BF 
 

LHWDP 
LDC 
LDP1 
LDP2 
LDP3 
LSUM 

 
BHWDP 
BDC 
BDP1 
BDP2 
BDP3 
BSUM 
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ก����
ก�_"����� ("��) 
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���'(� ก�	�$# �* 

Drill string design ก�	�	�ก�5

&����	 

Drill string design ก�	�	�ก�5

&����	 

    - drill pipe range 2  
    - drill pipe range 3  
  OD pipe (inch) 
      - drill pipe range 1  
    - drill pipe range 2  
    - drill pipe range 3  
  ID pipe (inch) 
      - drill pipe range 1  
    - drill pipe range 2  
    - drill pipe range 3  
  Tensile strength (lbs) 
      - drill pipe range 1  
    - drill pipe range 2  
    - drill pipe range 3  
  Collapse (psi) 
      - drill pipe range 1  
    - drill pipe range 2  
    - drill pipe range 3  
  HWDP Length (ft) 
  Density of Mud (ppg) 

WDP2 
WDP3 

 
OD 
OD2 
OD3 
 
ID 
ID2 
ID3 
 

TENDP1 
TENDP2 
TENDP3 

 
COLDP1 
COLDP2 
COLDP3 
LHWDP 
DEN 
 

             - heavy weight drill pipe (lbs) 
           - drill collar (lbs) 
             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 
             - Total (lbs) 
Allowable Collapse Pressure (psi) 
             - drill pipe range 1 (psi) 
           - drill pipe range 2 (psi) 
           - drill pipe range 3 (psi) 
The net action collapse pressure (psi) 
             - drill pipe range 1 (psi) 
The net length collapse pressure (ft) 
             - drill pipe range 1 (ft) 
           - drill pipe range 2 (ft) 
           - drill pipe range 3 (ft) 
Tension safety factor of the new drill string 
design 
             - drill pipe range 1  
           - drill pipe range 2  
           - drill pipe range 3 
Submerged load hanging below section of 
DP (lb)  
             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 
             - Total (lbs) 
Critical Rotation Speeds Nodal Vibration  
             - drill pipe range 1 (rev/min) 
             - drill pipe range 2 (rev/min)        

WairHWDP 
WairDC 
WairDP1 
WairDP2 
WairDP3 
SUMWair 

 
NCP1 
NCP2 
NCP3 

 
NACP1 

 
NLCP1 
NLCP2 
NLCP3 

 
 

NTENSF1 
NTENSF2 
NTENSF3 

 
 

TEDP1 
TEDP2 
TEDP3 
BTEDP 

 
NV1 
NV2 
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&�	�  3.1 1���[�����1�� ก���0(�,���
ก����
ก�_"����� ("��) 
'(%�)*
���'(� ก�	�$# �* 

Drill string design ก�	�	�ก�5

&����	 

Drill string design ก�	�	�ก�5

&����	 

              - drill pipe range 3 (rev/min) 
Critical Rotation Speeds Spring Pendulum 
(rev/min) 
Allowable Toque & Pull on A.P.I. Drillpipe 
min. torsion yield strength under tension 
             - drill pipe range 1 (lb-ft) 
           - drill pipe range 2 (lb-ft) 
           - drill pipe range 3 (lb-ft) 
Total Drill String Stretch 
Effect of stretch due to string weight, (inch) 
Effects of stretch due to string temperature 
Torsion 

NV3 
SP 
 
 
 

QT1 
QT2 
QT3 

STOTAL 
SW 
ST 

TORSION 

Horse power requirement 

 

ก�	�	�ก�5 

&����	 

Horse power requirement 

 

ก�	�	�ก�5

&����	 

Hole Depth (ft) 
Bit size (inch) 
Nozzle size (inch) 
Mechanical Efficiency 
Volumetric Efficiency 
OD - drill pipe 1 (inch) 
       - drill pipe 2 (inch) 
       - drill pipe 3 (inch) 
       - drill collar (inch) 
       - hwdp (inch) 
ID - drill pipe 1 (inch) 
     - drill pipe 2 (inch) 
     - drill pipe 3 (inch) 
     - drill collar (inch) 
     - hwdp (inch) 
 

Depth 
Dh 

Dnozz 
M 
V 
OD 
OD2 
OD3 
ODC 

OWHWP 
ID 
ID2 
ID3 
IDC 

IWHDP 
 

Mud velocity around drill pipe (ft/sec) 
Surface pressure loss (psi) 
Pressure loss inside  
        - drill pipe 1 (psi) 
        - drill pipe 2 (psi) 
        - drill pipe 3 (psi) 
        - drill collar (psi) 
        - heavy weight drill pipe (psi) 
Pressure loss across bit (psi) 
Pressure loss in annulus around 
         drill pipe 1 (psi) 
         drill pipe 2 (psi) 
         drill pipe 3 (psi) 
         drill collar (psi) 
         heavy weight drill pipe (psi) 
Total Pressure loss (psi) 

Vacp 
Ps 
 
Pp 
Pp2 
Pp3 
Pc 
Phw 
Pb 
 

Pap 
Pap2 
Pap3 
Pac 
Pahw 
Pt 
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&�	�  3.1 1���[�����1�� ก���0(�,���
ก����
ก�_"����� ("��) 
'(%�)*
���'(� ก�	�$# �* 

Horse power requirement 

 

ก�	�	�ก�5 

&����	 

Horse power requirement 

 

ก�	

�	�ก�5&��

��	 

Type of Formation  
Circulation Rate (ft/min) 
Type of Surface Pressure 
Loss  

Density of Mud (ppg) 
Mud Viscosity (cp) 
Bingham Yield (lb/100sqft) 
Length drill pipe 1 (ft) 
            drill pipe 2 (ft) 
            drill pipe 3 (ft) 
            drill collar (ft) 
            hwdp (ft) 

FORMATION 
RATE 
TYPE 

 
DEN 
VIS 

BINGHAM 
LDP1 
LDP2 
LDP3 
LDC 

LHWDP 

         heavy weight drill pipe (psi) 
Total Pressure loss (psi) 
Horse power required (hp) 

Pahw 
Pt 
HP1 
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(���� 

�1�!����� 
 
 

����ก����ก�		ก������
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&�	�  3.4 �0(�"���!����0(�ก��
(0�	ก����ก�		ก������
��
ก����ก�		ก��������� ��!�"#
0�����	�
		��$����!����������(!�
�!	ก�	,����=#������0�� 

Input 

 

Output Drill_Horse Answer 

Drill string design 

  Hole depth (ft) 

  Hole Deviation (degree) 
  Tensile Safety Factor  

  Collapse Safety Factor 

  Weight on Bit SF 
  Cross section area(sq.in)  

  Minimum Yield Stress (psi) 

  Temperature (F) 
  WOB (lb) 

  Revolutions per minute (rpm) 

  Length one pipe (ft) 
  horsepower (hp) 

  Weight (lb. /ft.) 

      - hwdp  
      - drill collar  

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  OD pipe (inch) 
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  ID pipe (inch) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  Tensile strength (lbs) 

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  Collapse (psi) 
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  HWDP Length (ft) 

  Density of Mud (ppg) 

 

2789 

0 
1.3 

1.125 

0.85 
5,000 

100,000 

400 
55,000 

100 

30 
300 

 

49.3 
110 

13.3 
- 

- 

 
3.5 

- 

- 
 

2.764 

- 
- 

 

311,540 
553,830 

- 

 
4,760 

12,990 

- 
352 

13 

 

 

Buoyancy Force 

Length (ft) 
             - heavy weight drill pipe (ft) 

           - drill collar (ft) 

             - drill pipe range 1 (ft) 
           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 

           - Total length (ft) 
Buoyed weight (lbs) 

             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 
             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 
           - Total (lbs) 

Air weight (lbs) 
             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 

             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 

             - Total (lbs) 
Allowable Collapse Pressure (psi) 

             - drill pipe range 1 (psi) 

           - drill pipe range 2 (psi) 
           - drill pipe range 3 (psi) 

The net action collapse pressure (psi) 

             - drill pipe range 1 (psi) 
The net length collapse pressure (ft) 

             - drill pipe range 1 (ft) 

           - drill pipe range 2 (ft) 
           - drill pipe range 3 (ft) 

Tension safety factor of the new drill string 

design 
             - drill pipe range 1  

           - drill pipe range 2  

           - drill pipe range 3 
Submerged load hanging below section of DP 

(lb)  

             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 

             - Total (lbs) 
Critical Rotation Speeds Nodal Vibration  

             - drill pipe range 1 (rev/min) 

           - drill pipe range 2 (rev/min) 
           - drill pipe range 3 (rev/min) 

Critical Rotation Speeds Spring Pendulum 

(rev/min) 
Allowable Toque & Pull on A.P.I. Drillpipe 

min. torsion yield strength under tension 

             - drill pipe range 1 (lb-ft) 
           - drill pipe range 2 (lb-ft) 

           - drill pipe range 3 (lb-ft) 

Total Drill String Stretch 
Effect of stretch due to string weight, (inch) 

Effects of stretch due to string temperature 

Torsion 
 

 

0.8015 

 
352 

734 

1,703 
- 

- 

2,789 
 

13,909 

64,713 
18,154 

- 

- 
96,776 

 
17,354 

80,740 

22,650 
- 

- 

120,744 
 

19,223 

- 
- 

 

1,883 
 

25,303 

- 
- 

 

3.55 
- 

- 

 
96,776 

- 

- 
96,776 

 

163.8 
92.51 

- 

 
20.16 

 

 
73,584.07 

- 

- 
84.52 

3.78 

80.74 
15,750 

 

0.8015 

 
352 

734 

1,710 
- 

- 

2,795 
 

13,912 

64,713 
18,156 

- 

- 
96,781 

 
17,357 

80,740 

22,653 
- 

- 

120750 
 

19223 

- 
- 

 

1,883 
 

25,305 

- 
- 

 

3.5 
- 

- 

 
96,778 

- 

- 
96,778 

 

164 
93 

- 

 
20.16 

 

 
73,585 

- 

- 
85 

3.61 

80.86 
15,750 
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&�	�  3.4 �0(�"���!����0(�ก��
(0�	ก����ก�		ก������
��
ก����ก�		ก��������� ��!�"#
0�����	�
		��$����!����������(!�
�!	ก�	,����=#������0�� ("��)  

Input Output Drill_Horse Answer 

 

Horse power requirement 

Hole Depth (ft) 

Bit size (inch) 
Nozzle size (inch) 

Mechanical Efficiency 

Volumetric Efficiency 
OD - drill pipe 1 (inch) 

       - drill pipe 2 (inch) 

       - drill pipe 3 (inch) 
       - drill collar (inch) 

       - hwdp (inch) 

ID - drill pipe 1 (inch) 
     - drill pipe 2 (inch) 

     - drill pipe 3 (inch) 

     - drill collar (inch) 
     - hwdp (inch) 

Type of Formation  
Circulation Rate (ft/min) 

Type of Surface Pressure 

Loss (ppg) 
Density of Mud (cp) 

Mud Viscosity (lb/100sqft) 

Bingham Yield (gpm) 
Length drill pipe 1 (ft) 

            drill pipe 2 (ft) 

            drill pipe 3 (ft) 
            drill collar (ft) 

            hwdp (ft) 

 

 

2789 

7 
0.3125 

0.90 

0.90 
3.5 

- 

- 
6 

5 

2.764 
- 

- 

3 
3 

2 
- 

2 

 
13 

30 

10 
1703 

- 

- 
734 

352 

 

Mud velocity around drill pipe (ft/sec) 

 
Surface pressure loss (psi) 

 

Pressure loss inside  
        - drill pipe 1 (psi) 

        - drill pipe 2 (psi) 

        - drill pipe 3 (psi) 
        - drill collar (psi) 

        - heavy weight drill pipe (psi) 

 
Pressure loss across bit (psi) 

 

Pressure loss in annulus around 
         drill pipe 1 (psi) 

         drill pipe 2 (psi) 
         drill pipe 3 (psi) 

         drill collar (psi) 

         heavy weight drill pipe (psi) 
 

Total Pressure loss (psi) 

 
Horse power required (hp) 

 

344.96 

 
23.51 

 

 
333.87 

- 

- 
97.14 

46.58 

 
1375.88 

 

23.87 
- 

- 
211.6 

7.41 

 
 

2119.86 

 
378.07 

 

350 

 
27 

 

 
335 

- 

- 
98 

49 

 
1384 

 

26 
- 

- 
218 

8.4 

 
 

2,119.4 

 
377.98 
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4

Vc > V

f = 0.0564Re
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f = 0.0555Re
- 0.204
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Vc > V

f = 0.0564Re
- 0.217

f = 0.0555Re
- 0.204

f = 0.0445Re
- 0.174

f = 0.0331Re
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4.1 ����� 

 ก������	
���ก�
 Drill_Horse 
��ก�������������� �
!"
����ก������	
���ก�

#� �
ก�	$����%
��&$�'(��$)�&"��" �*+����,""�#-.
�&��/�	&�/�	ก�� 0+(�,"ก��&��/�	&�/�	�/(
1� 
�&�2��/(���#�3* 3�ก������ก����4
�","*4���ก������	&�2� 3 �!��		 $'� 

4.1.1 ก����4
�","3�������� Drill String Design 
4.1.2 ก����4
�","3�������� Horse Power Requirement for drilling fluids 
4.1.3 ก����4
�","���
ก����F�������� 

 
4.2 ก�	�
���
�	�ก	����
���������

������ก������� !"�#����$� (Text) 

ก������	�	����ก&�2� 7 ก�%/H+กI� ��
"�กI%4����/F 
4.2.1 ก����ก�		ก ��&*�4���J��	J"K
����/($��
"+ก 12,795 OK� 
4.2.2 ก����ก�		ก ��&*�4���J��	J"K
����/($��
"+ก 17,000 OK� 
4.2.3 ก����ก�		ก ��&*�4���J��	J"K
&�/�� (5 ��H�) �/($��
"+ก 13,250 OK� 
4.2.4 ก����ก�		ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
�S
��&"/�
�/($��


"+ก 6,000 OK� �"4$��
ก� �����J"K
 7.875 �)F� 
4.2.5 ก����ก�		ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
�S
��&"/�
�/($��


"+ก 10,000 OK� �"4$��
ก� �����J"K
 8.75 �)F� 
4.2.6 ก����ก�		ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
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��&"/�
�/($��


"+ก 10,000 OK� �"4$��
ก� �����J"K
 9.875 �)F� 
4.2.7 ก����ก�		ก ��&*�4�"4ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K


�S
��&"/�
����/($��
"+ก 2,789 OK� �"4$��
ก� �����J"K
 7.875 �)F� 
���"4&�/��,"ก����ก�		�������3������ 4.1-4.7 
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$��
������ก ��&*�4J��ก��4
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�% 
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������ก ��&*�4��4
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4.3.2 ��K�,"ก����ก�		ก ��&*�4 (J"K
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"+ก��4
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������ก ��&*�4J���"4J��ก
��4
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������ก ��&*�4��4
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ก� �����J"K
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/$��ก���!X&�/���F�J
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 �  

4.3.4 ��K�ก����ก�		ก ��&*�4 (J"K
���) ��
��F�ก����ก�		ก��"��&$�'(�����.���J��	
���1J"3�ก��&*�4J"K
�S
��&"/�
�/($��
"+ก 2,795 OK� $��
������ก �� 1703 OK� $��
������
ก ��&*�4J��ก 358 OK� $��
������ก ��&*�4Y��� 734 OK� ��
"����	 �"4�/($��
ก� �����J"K
      
7 �)F� *4
/$��ก���!X&�/���F�J
� 2,120 ����.��������OK� �"4ก��"��&$�'(�����.���J��	���1J" 
380 ���
 � 
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-�	�� 4.1 ก����ก�		ก ��&*�4���J��	J"K
����/($��
"+ก 12,795 OK�  
*�กJ����'� Drilling Engineering, cRotary Drillinge, &ก�/��1ก� 1����� (2548) 

 

Input 

 

Drill string design 

  Hole depth (ft) 
  Hole Deviation (degree) 

  Tensile Safety Factor  

  Collapse Safety Factor 
  Weight on Bit SF 

  Cross section area(sq.in)  

  Minimum Yield Stress (psi) 
  Temperature (F) 

  WOB (lb) 

  Revolutions per minute (rpm) 
  Length one pipe (ft) 

  horsepower (hp) 

  Weight (lb. /ft.) 
      - hwdp  

      - drill collar  
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  OD pipe (inch) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  ID pipe (inch) 

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  Tensile strength (lbs) 
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  Collapse (psi) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  HWDP Length (ft) 

  Density of Mud (ppg) 

 

 

12,795 
0 

1.3 

1.125 
0.85 

5,000 

100,000 
400 

55,000 

100 
30 

300 

 
49.3 

110 
20.9 

21.9 

- 
 

5 

4.5 
- 

 

4 
3.8 

- 

 
311,540 

553,830 

- 
 

4,760 

12,990 
- 

552 

13 
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-�	�� 4.1 ก����ก�		ก ��&*�4���J��	J"K
����/($��
"+ก 12,795 OK�  (���) 
 

Output 

 

 

Drill_Horse 

 

Answer  
Drilling Engineering, 

“Rotary Drilling” 

 

Drilling Application 

Commercial software 

 

Buoyancy Force 

Length (ft) 
             - heavy weight drill pipe (ft) 

           - drill collar (ft) 

             - drill pipe range 1 (ft) 
           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 

           - Total length (ft) 
Buoyed weight (lbs) 

             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 
             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 
           - Total (lbs) 

Air weight (lbs) 

             - heavy weight drill pipe (lbs) 
           - drill collar (lbs) 

             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 

             - Total (lbs) 

Allowable Collapse Pressure (psi) 
             - drill pipe range 1 (psi) 

           - drill pipe range 2 (psi) 

           - drill pipe range 3 (psi) 
The net action collapse pressure (psi) 

             - drill pipe range 1 (psi) 

The net length collapse pressure (ft) 
             - drill pipe range 1 (ft) 

           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 
Tension safety factor of the new drill string 

design 

             - drill pipe range 1  
           - drill pipe range 2  

           - drill pipe range 3 

Submerged load hanging below section of DP 
(lb)  

             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 

             - Total (lbs) 

Critical Rotation Speeds Nodal Vibration  
             - drill pipe range 1 (rev/min) 

           - drill pipe range 2 (rev/min) 

           - drill pipe range 3 (rev/min) 
Critical Rotation Speeds Spring Pendulum 

(rev/min) 
Allowable Toque & Pull on A.P.I. Drillpipe 

min. torsion yield strength under tension 

             - drill pipe range 1 (lb-ft) 
           - drill pipe range 2 (lb-ft) 

           - drill pipe range 3 (lb-ft) 

Total Drill String Stretch 
Effect of stretch due to string weight, (inch) 

Effects of stretch due to string temperature 

Torsion 
 

 

0.8015 

 
552 

734 

7,710 
3,799 

- 

12,795 
 

21,812 

64,713 
129,153 

66,683 

- 
282,361 

 

27,214 
80,740 

161,139 

83,198 
- 

325,077 

 
4,231 

11,547 

- 
 

8,640 

 
5,569 

15,199 

- 
 

 

1.3 
1.77 

- 

 
 

193,866 

260,549 
- 

454,415 

 
235.18 

216.32 

- 
 

20.16 
 

 

296,125.95 
161,742.46 

- 

449.89 
79.47 

370.42 

15,750 

 

0.8015 

 
552 

734 

7,710 
3,799 

- 

12,795 
 

21,812 

64,713 
129,153 

66,683 

- 
282,361 

 

27,214 
80,740 

161,139 

83,198 
- 

325,077 

 
4,231 

11,547 

- 
 

8,640 

 
5,569 

15,199 

- 
 

 

1.3 
1.76 

- 

 
 

193,866 

260,549 
- 

454,415 

 
235.18 

216.32 

- 
 

20.16 
 

 

296,125.95 
161,742.46 

- 

449.89 
79.47 

370.42 

15,750 

 

0.801 

 
552 

734 

11,509 (drill pipe) 
- 

- 

12,795 
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-�	�� 4.2 ก����ก�		ก ��&*�4���J��	J"K
����/($��
"+ก 17,000 OK�  
*�กJ����'� Drilling Engineering, cRotary Drillinge, &ก�/��1ก� 1����� (2548) 

 

 

Input 

 

Drill string design 

  Hole depth (ft) 

  Hole Deviation (degree) 

  Tensile Safety Factor  
  Collapse Safety Factor 

  Weight on Bit SF 

  Cross section area(sq.in)  
  Minimum Yield Stress (psi) 

  Temperature (F) 

  WOB (lb) 
  Revolutions per minute (rpm) 

  Length one pipe (ft) 

  horsepower (hp) 
  Weight (lb. /ft.) 

      - hwdp  
      - drill collar  

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  OD pipe (inch) 

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  ID pipe (inch) 
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  Tensile strength (lbs) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  Collapse (psi) 

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  HWDP Length (ft) 
  Density of Mud (ppg) 

 
17,000 

0 

1.4 
1.125 

0.85 

- 
- 

- 

36,000 
- 

30 

- 
 

44.3 
75 

20.0 

22.82 
22.82 

 

4.5 
4.5 

4.5 

 
3.65 

3.5 

3.5 
 

412,358 

514,593 
848,230 

 

10,975 
11,718 

22,780 

609 
12 
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-�	�� 4.2 ก����ก�		ก ��&*�4���J��	J"K
����/($��
"+ก 17,000 OK�  (���) 
 

Output 

 

Drill_Horse 

 

 

Answer 

Drilling Engineering, 

“Rotary Drilling” 

 

Drilling Application 

Commercial software  

 

Buoyancy Force 

Length (ft) 
             - heavy weight drill pipe (ft) 

           - drill collar (ft) 

             - drill pipe range 1 (ft) 
           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 

           - Total length (ft) 
Buoyed weight (lbs) 

             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 
             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 
           - Total (lbs) 

Air weight (lbs) 

             - heavy weight drill pipe (lbs) 
           - drill collar (lbs) 

             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 

             - Total (lbs) 

Allowable Collapse Pressure (psi) 
             - drill pipe range 1 (psi) 

           - drill pipe range 2 (psi) 

           - drill pipe range 3 (psi) 
The net action collapse pressure (psi) 

             - all drill pipe  (psi) 

The net length collapse pressure (ft) 
             - drill pipe range 1 (ft) 

           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 
Tension safety factor of the new drill string design 

             - drill pipe range 1  

           - drill pipe range 2  
           - drill pipe range 3 

Submerged load hanging below section of DP (lb)  

             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 

             - Total (lbs) 
Critical Rotation Speeds Nodal Vibration  

             - drill pipe range 1 (rev/min) 

           - drill pipe range 2 (rev/min) 
           - drill pipe range 3 (rev/min) 

Critical Rotation Speeds Spring Pendulum 

(rev/min) 
Allowable Toque & Pull on A.P.I. Drillpipe min. 

torsion yield strength under tension 
             - drill pipe range 1 (lb-ft) 

           - drill pipe range 2 (lb-ft) 

           - drill pipe range 3 (lb-ft) 
Total Drill String Stretch 

Effect of stretch due to string weight, (inch) 

Effects of stretch due to string temperature 
Torsion 

 

0.8168 

 
609 

691 

12,287 
3413 

0 

17,000 
 

22,036 

42,331 
200,720 

63,560 

0 
328,647 

 

26,979 
51,825 

245,740 

77,816 
0 

402,360 

 
9756 

10416 

20249 
 

10597 

 
5,569 

15,199 

0 
 

1.4 

1.409 
0 

 

265,087 
328,647 

0 

328,647 
 

- 

- 
- 

 

- 
 

- 
- 

- 

- 
- 

- 

- 

 

0.8016 

 
609 

692 

12,299 
3,400 

0 

17,000 
 

22,014.62 

42,352.62 
200,719.20 

63,311.62 

0 
328,398.27 

 

26,978.7 
51,903 

245,979.4 

77,587.77 
0 

402,448.87 

 
- 

- 

- 
 

- 

 
- 

- 

- 
 

1.4 

1.410 
0 

 

265,086.44 
328,398.27 

0 

328,398.27 
 

- 

- 
- 

 

- 
 

- 
- 

- 

- 
- 

- 

- 

 

0.8017 

 
609 

692 

15,699 (drill pipe) 
- 

- 

17,000 
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-�	�� 4.3 ก����ก�		ก ��&*�4���J��	J"K
&�/�� (5 ��H�) �/($��
"+ก 13,250 OK�  
*�กJ����'� Drilling Engineering, cRotary Drillinge, &ก�/��1ก� 1����� (2548) 

 

Input 

 

Drill string design 

  Hole depth (ft) 
  Hole Deviation (degree) 

  Tensile Safety Factor  

  Collapse Safety Factor 
  Weight on Bit SF 

  Cross section area(sq.in)  

  Minimum Yield Stress (psi) 
  Temperature (F) 

  WOB (lb) 

  Revolutions per minute (rpm) 
  Length one pipe (ft) 

  horsepower (hp) 

  Weight (lb. /ft.) 
      - hwdp  

      - drill collar  
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  OD pipe (inch) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  ID pipe (inch) 

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  Tensile strength (lbs) 
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  Collapse (psi) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  HWDP Length (ft) 

  Density of Mud (ppg) 

 

13250 
5 

1.3 

1.125 
0.85 

- 

- 
180 

40,000 

- 
30.67 

- 

 
49.3 

83 
20.9 

21.9 

- 
 

5 

5 
- 

 

4.27 
4.0 

- 

 
311,540 

443,064 

- 
 

8765 

4760 
- 

463 

11.9 
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-�	�� 4.3 ก����ก�		ก ��&*�4���J��	J"K
&�/�� (5 ��H�) �/($��
"+ก 13,250 OK� (���) 
 

Output 

 

 

Drill_Horse 

 

Answer 

Drilling Engineering, 

“Rotary Drilling” 

 

Drilling Application 

Commercial software 

 

Buoyancy Force 

Length (ft) 
             - heavy weight drill pipe (ft) 

           - drill collar (ft) 

             - drill pipe range 1 (ft) 
           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 

           - Total length (ft) 
Buoyed weight (lbs) 

             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 
             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 
           - Total (lbs) 

Air weight (lbs) 

             - heavy weight drill pipe (lbs) 
           - drill collar (lbs) 

             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 

             - Total (lbs) 

Allowable Collapse Pressure (psi) 
             - drill pipe range 1 (psi) 

           - drill pipe range 2 (psi) 

           - drill pipe range 3 (psi) 
The net action collapse pressure (psi) 

             - all drill pipe  (psi) 

The net length collapse pressure (ft) 
             - drill pipe range 1 (ft) 

           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 
Tension safety factor of the new drill string design 

             - drill pipe range 1  

           - drill pipe range 2  
           - drill pipe range 3 

Submerged load hanging below section of DP (lb)  

             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 

             - Total (lbs) 
Critical Rotation Speeds Nodal Vibration  

             - drill pipe range 1 (rev/min) 

           - drill pipe range 2 (rev/min) 
           - drill pipe range 3 (rev/min) 

Critical Rotation Speeds Spring Pendulum (rev/min) 

Allowable Toque & Pull on A.P.I. Drillpipe min. 
torsion yield strength under tension 

             - drill pipe range 1 (lb-ft) 
           - drill pipe range 2 (lb-ft) 

           - drill pipe range 3 (lb-ft) 

Total Drill String Stretch 
Effect of stretch due to string weight, (inch) 

Effects of stretch due to string temperature 

Torsion 

 

0.8183 

 
463 

696 

8,755 
3,336 

- 

13,250 
 

18,678 

47,272 
149,732 

59,784 

- 
275,466 

 

22,826 
57,768 

182,980 

73,058 
- 

336,632 

 
4,231 

7,791 

- 
 

8,190 

 
6,084 

11,203 

- 
 

1.3 

1.45 
- 

 

215,682 
275,466 

- 

275,466 
 

231.06 

225.01 
- 

 

19.47 
 

- 
- 

- 

242.38 
88.11 

154.27 

- 

 

0.818 

 
463 

696 

8,761 
3,330 

- 

13,250 
 

18,678 

47,272 
149,732 

59,784 

- 
275,466 

 

26,978.7 
51,903 

245,979.4 

77,587.77 
- 

402,448.87 

 
4,231.11 

7,791 

- 
 

8,190.48 

 
6,085 

11,204 

- 
 

1.3 

1.410 
0 

 

265,086.44 
328,398.27 

- 

328,398.27 
 

231 

- 
- 

 

19.47 
 

- 
- 

- 

238 
86 

152 

- 

 

0.818 

 
463 

696 

12,091 (drill pipe) 
- 

- 

13,250 
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-�	�� 4.4 ก����ก�		ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
�S
��&"/�
�/($��
"+ก 
6,000 OK� �"4$��
ก� �����J"K
 7.875 �)F�  
*�กJ����'� Drilling Engineering, cRotary Drillinge, &ก�/��1ก� 1����� (2548) 

 

Input 

 

Output 

 

 

Drill_Horse 

 

Answer 

Drilling 

Engineering, 

“Rotary Drilling” 

Horse power requirement 

Hole Depth (ft) 

Bit size (inch) 
Nozzle size (inch) 

Mechanical Efficiency 

Volumetric Efficiency 
OD - drill pipe 1 (inch) 

       - drill pipe 2 (inch) 

       - drill pipe 3 (inch) 
       - drill collar (inch) 

       - hwdp (inch) 

ID - drill pipe 1 (inch) 
     - drill pipe 2 (inch) 

     - drill pipe 3 (inch) 

     - drill collar (inch) 
     - hwdp (inch) 

Type of Formation  

Circulation Rate (ft/min) 
Type of Surface Pressure 

Loss  

Density of Mud (ppg) 
Mud Viscosity (cp) 

Bingham Yield  (lb/100sqft)  

Length drill pipe 1 (ft) 
            drill pipe 2 (ft) 

            drill pipe 3 (ft) 

            drill collar (ft) 
            hwdp (ft) 

 

 

6,000 

7.875 
0.4062 

0.85 

0.9 
4.5 

- 

- 
6.75 

5 

3.826 
- 

- 

2.813 
3 

1 

- 
3 

 

10 
10 

10 

5,500 
- 

- 

500 
- 

 

Mud velocity around drill pipe (ft/sec) 

 
Surface pressure loss (psi) 

 

Pressure loss inside  
        - drill pipe 1 (psi) 

        - drill pipe 2 (psi) 

        - drill pipe 3 (psi) 
        - drill collar (psi) 

        - heavy weight drill pipe (psi) 

 
Pressure loss across bit (psi) 

 

Pressure loss in annulus around 
         drill pipe 1 (psi) 

         drill pipe 2 (psi) 

         drill pipe 3 (psi) 
         drill collar (psi) 

         heavy weight drill pipe (psi) 

 
Total Pressure loss (psi) 

 

Horse power required (hp) 

 

253.13 

 
35.77 

 

 
270.65 

- 

- 
107.57 

- 

 
569.87 

 

 
83.29 

- 

- 
96.72 

- 

 
1,163.87 

 

272.48 

 

250 

 
32 

 

 
270 

- 

- 
108 

- 

 
580 

 

 
83 

- 

- 
97 

- 

 
1,170 

 

275 
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-�	�� 4.5 ก����ก�		ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
�S
��&"/�
�/($��
"+ก 
10,000 OK� �"4$��
ก� �����J"K
 8.75 �)F�  
*�กJ����'� Drilling Engineering, cRotary Drillinge, &ก�/��1ก� 1����� (2548) 

 

Input 

 

Output 

 

 

Drill_Horse 

  

Answer 

Drilling 

Engineering, 

“Rotary Drilling” 

Horse power requirement 

Hole Depth (ft) 

Bit size (inch) 
Nozzle size (inch) 

Mechanical Efficiency 

Volumetric Efficiency 
OD - drill pipe 1 (inch) 

       - drill pipe 2 (inch) 

       - drill pipe 3 (inch) 
       - drill collar (inch) 

       - hwdp (inch) 

ID - drill pipe 1 (inch) 
     - drill pipe 2 (inch) 

     - drill pipe 3 (inch) 

     - drill collar (inch) 
     - hwdp (inch) 

Type of Formation  

Circulation Rate (ft/min) 
Type of Surface Pressure 

Loss  

Density of Mud (ppg) 
Mud Viscosity (cp) 

Bingham Yield (lb/100sqft) 

Length drill pipe 1 (ft) 
            drill pipe 2 (ft) 

            drill pipe 3 (ft) 

            drill collar (ft) 
            hwdp (ft) 

 

 

10,000 

8.75 
0.5625 

0.95 

1.0 
5 

- 

- 
6.75 

- 

4.0 
- 

- 

2.813 
- 

- 

192 
3 

 

14 
20 

10 

9,500 
- 

- 

500 
- 

 

Mud velocity around drill pipe (ft/sec) 

 
Surface pressure loss (psi) 

 

Pressure loss inside  
        - drill pipe 1 (psi) 

        - drill pipe 2 (psi) 

        - drill pipe 3 (psi) 
        - drill collar (psi) 

        - heavy weight drill pipe (psi) 

 
Pressure loss across bit (psi) 

 

Pressure loss in annulus around 
         drill pipe 1 (psi) 

         drill pipe 2 (psi) 

         drill pipe 3 (psi) 
         drill collar (psi) 

         heavy weight drill pipe (psi) 

 
Total Pressure loss (psi) 

 

Horse power required (hp) 

 

173.83 

 
83.33 

 

 
745.34 

- 

- 
212.28 

- 

 
376.24 

 

113.27 
- 

- 

32.66 
- 

 

 
1563.12 

 

388.07 

 

180 

 
86 

 

 
754 

- 

- 
215 

- 

 
374 

 

114 
- 

- 

34 
- 

 

 
1,577 

 

391.51 
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-�	�� 4.6 ก����ก�		ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
�S
��&"/�
�/($��
"+ก 
10,000 OK� �"4$��
ก� �����J"K
 9.875 �)F�  
*�กJ����'� Production Engineering 1, cfluid flow in pipee, &ก�/��1ก� 1����� (2548) 

 

Input 

 

Output 

 

 

Drill_Horse 

 

Answer 

Production 

Engineering 1, 

 “fluid flow in pipe” 

Horse power requirement 

Hole Depth (ft) 

Bit size (inch) 
Nozzle size (inch) 

Mechanical Efficiency 

Volumetric Efficiency 
OD - drill pipe 1 (inch) 

       - drill pipe 2 (inch) 

       - drill pipe 3 (inch) 
       - drill collar (inch) 

       - hwdp (inch) 

ID - drill pipe 1 (inch) 
     - drill pipe 2 (inch) 

     - drill pipe 3 (inch) 

     - drill collar (inch) 
     - hwdp (inch) 

Type of Formation  

Circulation Rate (ft/min) 
Type of Surface Pressure 

Loss  

Density of Mud (ppg) 
Mud Viscosity (cp) 

Bingham Yield (lb/100sqft) 

Length drill pipe 1 (ft) 
            drill pipe 2 (ft) 

            drill pipe 3 (ft) 

            drill collar (ft) 
            hwdp (ft) 

 

 

10,000 

9.875 
0.3750 

0.90 

0.90 
5 

- 

- 
7.75 

- 

4.276 
- 

- 

3 
- 

- 

135 
3 

 

12 
43 

20 

9,600 
- 

- 

400 
- 

 

Mud velocity around drill pipe (ft/sec) 

 
Surface pressure loss (psi) 

 

Pressure loss inside  
        - drill pipe 1 (psi) 

        - drill pipe 2 (psi) 

        - drill pipe 3 (psi) 
        - drill collar (psi) 

        - heavy weight drill pipe (psi) 

 
Pressure loss across bit (psi) 

 

Pressure loss in annulus around 
         drill pipe 1 (psi) 

         drill pipe 2 (psi) 

         drill pipe 3 (psi) 
         drill collar (psi) 

         heavy weight drill pipe (psi) 

 
Total Pressure loss (psi) 

 

Horse power required (hp) 

 

386.75 

 
24.27 

 

 
554.08 

- 

- 
126.36 

- 

 
1596.4 

 

 
157.34 

- 

- 
11.06 

- 

 
2469.51 

 

575.94 

 

400 

 
38.9 

 

 
642.6 

- 

- 
147.1 

- 

 
1612 

 

 
236 

- 

- 
35.4 

- 

 
2712 

 

633 
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-�	�� 4.7 ก����ก�		ก ��&*�4�"4ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
�S
��&"/�

����/($��
"+ก 2,789 OK� �"4$��
ก� �����J"K
 7 �)F�  

 

Input 

 

Drill string design 

  Hole depth (ft) 
  Hole Deviation (degree) 

  Tensile Safety Factor  

  Collapse Safety Factor 
  Weight on Bit SF 

  Cross section area(sq.in)  

  Minimum Yield Stress (psi) 
  Temperature (F) 

  WOB (lb) 

  Revolutions per minute (rpm) 
  Length one pipe (ft) 

  horsepower (hp) 

  Weight (lb. /ft.) 
      - hwdp  

      - drill collar  
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  OD pipe (inch) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  ID pipe (inch) 

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  Tensile strength (lbs) 
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  Collapse (psi) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  HWDP Length (ft) 

  Density of Mud (ppg) 

 

2789 
0 

1.3 

1.125 
0.85 

5,000 

100,000 
400 

55,000 

100 
30 

300 

 
49.3 

110 
13.3 

- 

- 
 

3.5 

- 
- 

 

2.764 
- 

- 

 
311,540 

- 

- 
 

4,760 

- 
- 

352 

13 
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-�	�� 4.7 ก����ก�		ก ��&*�4�"4ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
�S
��&"/�

����/($��
"+ก 2,789 OK� �"4$��
ก� �����J"K
 7 �)F� (���) 
 

 

Output 

 

 

Drill_Horse 

 

Answer 

Drilling Engineering,  
“Rotary Drilling” 

 

Drilling Application 

Commercial software 

 

Buoyancy Force 

Length (ft) 
             - heavy weight drill pipe (ft) 

           - drill collar (ft) 

             - drill pipe range 1 (ft) 
           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 

           - Total length (ft) 
Buoyed weight (lbs) 

             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 
             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 

           - Total (lbs) 

Air weight (lbs) 
             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 

             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 

             - Total (lbs) 
Allowable Collapse Pressure (psi) 

             - drill pipe range 1 (psi) 

           - drill pipe range 2 (psi) 
           - drill pipe range 3 (psi) 

The net action collapse pressure (psi) 

             - drill pipe range 1 (psi) 
The net length collapse pressure (ft) 

             - drill pipe range 1 (ft) 

           - drill pipe range 2 (ft) 
           - drill pipe range 3 (ft) 

Tension safety factor of the new drill string 

design 
             - drill pipe range 1  

           - drill pipe range 2  

           - drill pipe range 3 
Submerged load hanging below section of DP 

(lb)  

             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 

             - Total (lbs) 
Critical Rotation Speeds Nodal Vibration  

             - drill pipe range 1 (rev/min) 

           - drill pipe range 2 (rev/min) 
           - drill pipe range 3 (rev/min) 

Critical Rotation Speeds Spring Pendulum 

(rev/min) 
Allowable Toque & Pull on A.P.I. Drillpipe 

min. torsion yield strength under tension 

             - drill pipe range 1 (lb-ft) 
           - drill pipe range 2 (lb-ft) 

           - drill pipe range 3 (lb-ft) 

Total Drill String Stretch 
Effect of stretch due to string weight, (inch) 

Effects of stretch due to string temperature 

Torsion 
 

 

0.8015 

 
352 

734 

1,703 
- 

- 

2,789 
 

13,909 

64,713 
18,154 

- 
- 

96,776 

 
17,354 

80,740 

22,650 
- 

- 

120,744 
 

19,223 

- 
- 

 

1,883 
 

25,303 

- 
- 

 

3.55 
- 

- 

 
96,776 

- 

- 
96,776 

 

163.8 
92.51 

- 

 
20.16 

 

 
73,584.07 

- 

- 
84.52 

3.78 

80.74 
15,750 

 

0.8015 

 
352 

734 

1,703 
- 

- 

2,789 
 

13,912 

64,713 
18,156 

- 
- 

96,781 

 
17,357 

80,740 

22,653 
- 

- 

120750 
 

19223 

- 
- 

 

1,883 
 

25,305 

- 
- 

 

3.5 
- 

- 

 
96,778 

- 

- 
96,778 

 

164 
93 

- 

 
20.16 

 

 
73,585 

- 

- 
85 

3.61 

80.86 
15,750 

 

0.8015 

 
352 

734 

1,703 
- 

- 

2,789 
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-�	�� 4.7 ก����ก�		ก ��&*�4�"4ก��"��&$�'(�����.���J��	���1J"3�ก��&*�4J"K
�S
��&"/�

����/($��
"+ก 2,789 OK� �"4$��
ก� �����J"K
 7 �)F�  (���) 

 

Input 

 

Output 

 

 

Drill_Horse 

 

Answer 

Production 

Engineering 1, 
 “fluid flow in pipe” 

Horse power requirement 

Hole Depth (ft) 

Bit size (inch) 
Nozzle size (inch) 

Mechanical Efficiency 

Volumetric Efficiency 
OD - drill pipe 1 (inch) 

       - drill pipe 2 (inch) 

       - drill pipe 3 (inch) 
       - drill collar (inch) 

       - hwdp (inch) 

ID - drill pipe 1 (inch) 
     - drill pipe 2 (inch) 

     - drill pipe 3 (inch) 
     - drill collar (inch) 

     - hwdp (inch) 

Type of Formation  
Circulation Rate (ft/min) 

Type of Surface Pressure 

Loss  
Density of Mud (ppg) 

Mud Viscosity (cp) 

Bingham Yield (lb/100sqft) 
Length drill pipe 1 (ft) 

            drill pipe 2 (ft) 

            drill pipe 3 (ft) 
            drill collar (ft) 

            hwdp (ft) 

 

 

2789 

7 
0.3125 

0.90 

0.90 
3.5 

- 

- 
6 

5 

2.764 
- 

- 
3 

3 

2 
- 

2 

 
13 

30 

10 
1703 

- 

- 
734 

352 

 

Mud velocity around drill pipe (ft/sec) 

 
Surface pressure loss (psi) 

 

Pressure loss inside  
        - drill pipe 1 (psi) 

        - drill pipe 2 (psi) 

        - drill pipe 3 (psi) 
        - drill collar (psi) 

        - heavy weight drill pipe (psi) 

 
Pressure loss across bit (psi) 

 
Pressure loss in annulus around 

         drill pipe 1 (psi) 

         drill pipe 2 (psi) 
         drill pipe 3 (psi) 

         drill collar (psi) 

         heavy weight drill pipe (psi) 
 

Total Pressure loss (psi) 

 
Horse power required (hp) 

 

344.96 

 
23.51 

 

 
333.87 

- 

- 
97.14 

46.58 

 
1375.88 

 
23.87 

- 

- 
211.6 

7.41 

 
 

2119.86 

 
378.07 

 

350 

 
27 

 

 
335 

- 

- 
98 

49 

 
1384 

 
26 

- 

- 
218 

8.4 

 
 

2,119.4 

 
377.98 

 

 



����� 5 

��	
��
���������
 
 

5.1 ����� 

  ���������	
����
�ก���������ก����ก�
ก�����������ก����ก�

ก����
�����ก ���	
�!����	��"#$�ก���
�������%�"������ ก���'��
����ก�� ������������� 
 

5.2 ก���������
������
��ก�� 

 
�'����	!#���ก !�� ���������ก����ก�

ก����
�����ก ���	�!����	��"#� ����
��	
(��$�ก���
�������%�"������ )*�	$�������$+�+������ Drill_Horse (Drill String Design and Horse 
Power Requirement (for Drilling Fluid) for Petroleum Wells)  �'�$+�F�G� Microsoft Visual 
Basic Version 6 ����ก��
��
�	��ก��M� 2 ����$�O�P !�� ���������ก�

ก����
��
�
���ก�
'��� !��������	ก����
�� !������ก����
�����ก��� !��������	ก����
��������
���ก��������Q� ���$+�$�ก���
������('� ���$�����ก����ก�

ก ���	�!����	��"#� ����
��	
(��$�ก���
�������%�"������ ���ก�
'��� !�����R���	�� ��!��
�S��Tก����
�� !���'��
�UO����
�S��T����VS� !���'���UO����
�S��TF��$�ก����
�� !���'���UO����
�S��TF��$�ก���
�
�����ก !���'���UO����
�S��TF��$�ก����
��V��	���������ก !���'���UO����
�S��T����
�� 
!���'���UO����
�S��T+��	���	������	ก����
��V��	���������กก�
V��	�����
�� !���'��
�UO����
�S��T+��	���	������	ก����
�����กก�
V��	�����
�� !���'���UO����
�S��T+��	���	
������	ก����
��ก�
V��	�����
�� V������	!���'���UO�������	��' ���ก ���	�!����	��"# 
��ก
�ก��� ����ก�� Drill_Horse ������U�����W��$������ก$+�	���
���	"����	!�T��
�"S��	ก���
�
��+�S'"��	P �+�� �� ����ก"��!������ ����V���XU��#ก��	��	ก����
�� !��!���!	��!���'��ก'
��'�����	'*	 ��M�"�� �'���'	$� F�!V��ก � "���	!�T��
�"S�Y�����	  Drill pipe, heavy 
weight drill pipe, drill collar �������P ��	����ก�� Drill_Horse 
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5.3  �ก��������
��ก�� 

 ������	ก����'	V�����ก�� Drill_Horse 
�QUก�����������ก�
'��� 3 ��

ก��
� �	�� $��"�����

ก��� �	��QUก��'	����bS
���'�$+���"��"���	 5.1 �������"��$�ก��
������V���	�"�������ก��
�QUก��'	(��$�V�		��"��"���	�U�F�� 5.1 ��ก
�ก��� "���	 
5.2 ��'	"������	��'	ก���'��
ก����ก�

ก����
�����ก����ก�

ก ���	�!����	��"#� ����

��

����������� ��!���'�����
ก�
V����b#$����	��� 

5.3.1 ����V�ก����ก�

ก����
�� (����"�	) ���+��	!����*ก�����T 13,000-17,000 g�" 
!��������	ก����
�����ก�����T 500-600 g�" !��������	ก����
�����������ก�����T 
650-750 g�" !��������	ก����
�������T 11,000-16,000 g�"  

5.3.2 ����V�ก����ก�

ก����
�� (��������	 5 �	X�) ���+��	!����*ก�����T 13,000-
17,000 g�" !��������	ก����
�����ก�����T 400-550 g�" !��������	ก����
�����������ก
�����T 600-750 g�" !��������	ก����
�������T 11,000-16,000 g�"  

5.3.3 ����ก����ก�

ก ���	�!����	��"#� ����
��	(��$�ก���
�������%�"���������
!����*ก 6,000-10,000 g�" ������!���ก���	��	���� 7-9.5 �S�� 
���!��ก���UO�������	��' 1000-
2800 ���'#"��"���	g�" ���ก ���	�!����	��"#� ����
��	(�� 250-650 ��	���  

5.3.4 ����ก����ก�

ก����
�� (����"�	) ������	ก����ก�

ก ���	�!����	��"#� ����

��	(��$�ก���
�������%�"���������!����*ก 2,795 g�" !��������	ก��� 1703 g�" !��������	
ก����
�����ก 358 g�" !��������	ก����
��Q��	 734 g�" "��� �'�
 ������!���ก���	��	���� 7 
�S�� 
���!��ก���UO�������	��' 2,120 ���'#"��"���	g�" ���ก ���	�!����	��"#� ����
��	(�� 380 
��	��� 

5.3.5 ����ก���'��
 Commercial Software V�ก����ก�

ก����
��$�"���	 4.1-4.3 
��� 4.7 ������ ��������
����
ก�
V����b#
�ก���	����������ก�� Drill_Horse �������� 
�('�
�������'�	��� ����ก�� Drill_Horse �����Q��ก�

ก����
��('�Q*	 3 +��	 (+�S') �"� Commercial 
Software ����'��
�����Q��ก�

ก����
��('��!�+��	+�S'�'���"��'!������ ���������"��
ก����ก�

����lGm����$+��"ก"��	ก���'��Y���ก����ก�

ก����
������ ����ก�� 
Commercial Software 
��S
��T�!�� magin overpull (!��!����"ก"��	������	�� ����ก��	 drill 
string ���! ���T('������ ����ก��	'*	�U	��'���
�$+�('�) ����(�'��� �'�����กGT�ก��! ���T!����
ก�
��ก����� 1.3.1 ���� 2-4 �"�ก����ก�

$���������
�('�V����b#�������ก�� �+�� !����	���"�� 
���!��������	ก����
��Q��	 ��M�"�� 
 



 5-3 

5.4 ���������
 

5.4.1 ก��X*กG��n

������	!#���ก�
���������������'$�ก���
�������%�"�������'�
ก���S�!����#
�ก����U���	�����
������� ��!�� (Daily Drilling and Mud Report) ���ก��$+�
����ก�� Drill_Horse (Drill String Design and Horse Power Requirement (for Drilling Fluid) for 
Petroleum Wells)   �����Q�S�!����#�����ก�

ก���
��('�����	��M���������$
 '�	���� 
*	!����
ก���S
��T�ก���S�!����#������������������ก"#$+�$���������ก�
�����
���%�"������ $��F���
!���"��	ก�����		����	'����%�"�����������!������	�U	$��n

�
�� 

5.4.2 VU�$+�����ก��!��
���!����U����!�������$
$�����"��ก����ก�

ก����
��
�������"��ก����ก�

!���'���UO�������ก ���	�!����	��"#$�ก���
�������%�"������"��	P ���
� �!�O� ����
�����
���%�"������  
 5.4.3 VU�$+�����ก��!��
���!����U����!�������$
F�G�!���S��"��#�����$+�$�ก��
���������ก�� ���S�+�� Microsoft Visual Basic 6.0 �������M�F�G�!���S��"��#���!������	
������U�('�	�������������Q�����ก"#ก��� �	��('����ก���� 

5.4.4 ก��������V��������� ���	����ก�� Drill_Horse (Drill String Design and 
Horse Power Requirement (for Drilling Fluid) for Petroleum Wells) �*��ก�
����"��ก����ก�

 
�lGm����$+� W������U� �������U�� ����� 

5.4.5 ก�������ก"#$+�����ก�� Drill_Horse (Drill String Design and Horse Power 
Requirement (for Drilling Fluid) for Petroleum Wells) � �$���กS'!�������� ����������'����
��M�����	��ก ���������
ก�
ก��! ���T'������)*�	��
�กS'!���!��'�!�����('��������ก��! ���T�


)� �P 

5.4.6  ����ก�� Drill_Horse (Drill String Design and Horse Power Requirement (for 
Drilling Fluid) for Petroleum Wells) 
���M������+�#����	��ก$�ก��$+������"�'�S�$
$�ก��
�	���$�ก��� ���
���V�S"�� ���� 

5.4.7 VU�
�'� ���!���!�'���	������	���������
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VU������$
$�ก��X*กG�
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������	!#���ก�
���������������'$�ก���
�������%�"������ 
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"���# 5.1 ��'	!���������b#������	��ก�
������� 

�$
��� �� %������ 

��������� 
 
 

����ก����ก�

ก����
�� 
 
 

��������� 
 
 

����ก����ก�

ก ���	�!����	��"#� ����
����������� ��!�� 
  

ก���o������U� 

���	 

  

 

���	��	����ก��$+�"���������ก�� �'������	� ����������M�
����U�� �������	����ก����ก�

ก ���	�!����	��"#� ����

����������� ��!�� �"�� �������� ��M�ก����'	V���	
����ก����ก�

ก����
��  
 

�����	 
 
 

����ก����ก�

ก����
�� 
 

ก����'	
V����b# 

 
��� 
 
 

����ก����ก�

ก ���	�!����	��"#� ����
����������� ��!�� 

��p�$+�	��  
 

��� 
 

 

���ก�
'�����p� Check Input, Design, Save & Print ��� 
Clear 
���Q*	W������U���	 Drill string design 
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"���# 5.2 ��'	"������	��'	ก���'��
ก����ก�

ก����
�����ก����ก�

ก ���	�!����	��"#
� ����
��

����������� ��!���'�����
ก�
V����b#$����	��� 

Input 

 

Output Drill_Horse Answer 

Drilling 

Engineering  

 

Drilling 

Application 

Commercial 

software 

Drill string design 

  Hole depth (ft) 

  Hole Deviation (degree) 

  Tensile Safety Factor  
  Collapse Safety Factor 

  Weight on Bit SF 

  Cross section area(sq.in)  
  Minimum Yield Stress 

(psi) 

  Temperature (F) 
  WOB (lb) 

  Revolutions per minute 

(rpm) 
  Length one pipe (ft) 

  horsepower (hp) 
  Weight (lb. /ft.) 

      - hwdp  

      - drill collar  
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  OD pipe (inch) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  ID pipe (inch) 

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  Tensile strength (lbs) 
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  Collapse (psi) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  HWDP Length (ft) 

  Density of Mud (ppg) 

 
2789 

0 

1.3 
1.125 

0.85 

5,000 
100,000 

400 

55,000 
100 

30 

300 
 

49.3 
110 

13.3 

- 
- 

 

3.5 
- 

- 

 
2.764 

- 

- 
 

311,540 

553,830 
- 

 

4,760 
12,990 

- 

352 
13 

 

 
Buoyancy Force 

Length (ft) 

             - heavy weight drill pipe (ft) 
           - drill collar (ft) 

             - drill pipe range 1 (ft) 

           - drill pipe range 2 (ft) 
           - drill pipe range 3 (ft) 

           - Total length (ft) 

Buoyed weight (lbs) 
             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 

             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 
           - Total (lbs) 

Air weight (lbs) 

             - heavy weight drill pipe (lbs) 
           - drill collar (lbs) 

             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 

             - Total (lbs) 

Allowable Collapse Pressure (psi) 
             - drill pipe range 1 (psi) 

           - drill pipe range 2 (psi) 

           - drill pipe range 3 (psi) 
The net action collapse pressure (psi) 

             - drill pipe  (psi) 

The net length collapse pressure (ft) 
             - drill pipe range 1 (ft) 

           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 
Tension safety factor of the new drill 

string design 

             - drill pipe range 1  
           - drill pipe range 2  

           - drill pipe range 3 

Submerged load hanging below 
section of DP (lb)  

             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 

             - Total (lbs) 

Critical Rotation Speeds Nodal 
Vibration  

             - drill pipe range 1 (rev/min) 

           - drill pipe range 2 (rev/min) 
           - drill pipe range 3 (rev/min) 

Critical Rotation Speeds Spring 

Pendulum (rev/min) 
Allowable Toque & Pull on A.P.I. 

Drillpipe min. torsion yield strength 

under tension 
             - drill pipe range 1 (lb-ft) 

           - drill pipe range 2 (lb-ft) 

           - drill pipe range 3 (lb-ft) 
Total Drill String Stretch 

Effect of stretch due to string weight, 

(inch) 
Effects of stretch due to string 

temperature 

Torsion 

 
0.8015 

 

352 
734 

1,703 

- 
- 

2,789 

 
13,909 

64,713 

18,154 
- 

- 
96,776 

 

17,354 
80,740 

22,650 

- 
- 

120,744 

 
19,223 

- 

- 
 

1,883 

 
25,303 

- 

- 
 

 

3.55 
- 

- 

 
 

96,776 

- 
- 

96,776 

 
 

163.8 

92.51 
- 

 

20.16 
 

 

73,584.07 
- 

- 

 
84.52 

 

3.78 
 

80.74 

15,750 

 
0.8015 

 

352 
734 

1,703 

- 
- 

2,789 

 
13,912 

64,713 

18,156 
- 

- 
96,781 

 

17,357 
80,740 

22,653 

- 
- 

120750 

 
19223 

- 

- 
 

1,883 

 
25,305 

- 

- 
 

 

3.5 
- 

- 

 
 

96,778 

- 
- 

96,778 

 
 

164 

93 
- 

 

20.16 
 

 

73,585 
- 

- 

 
85 

 

3.61 
 

80.86 

15,750 

 
0.8015 

 

352 
734 

1,703 

- 
- 

2,789 
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"���# 5.2 ��'	"������	��'	ก���'��
ก����ก�

ก����
�����ก����ก�

ก ���	
�!����	��"#� ����
��

����������� ��!���'�����
ก�
V����b#$����	��� ("��)  

Input Output Drill_Horse Answer 

Production 

Engineering 1,  

“fluid flow in pipe” 

Horse power requirement 

Hole Depth (ft) 

Bit size (inch) 

Nozzle size (inch) 
Mechanical Efficiency 

Volumetric Efficiency 

OD - drill pipe 1 (inch) 
       - drill pipe 2 (inch) 

       - drill pipe 3 (inch) 

       - drill collar (inch) 
       - hwdp (inch) 

ID - drill pipe 1 (inch) 

     - drill pipe 2 (inch) 
     - drill pipe 3 (inch) 

     - drill collar (inch) 
     - hwdp (inch) 

Type of Formation  

Circulation Rate (ft/min) 
Type of Surface Pressure 

Loss  

Density of Mud (ppg) 
Mud Viscosity (cp) 

Bingham Yield (lb/100sqft) 

Length drill pipe 1 (ft) 
            drill pipe 2 (ft) 

            drill pipe 3 (ft) 

            drill collar (ft) 
            hwdp (ft) 

 

 
2789 

7 

0.3125 
0.90 

0.90 

3.5 
- 

- 

6 
5 

2.764 

- 
- 

3 
3 

2 

- 
2 

 

13 
30 

10 

1703 
- 

- 

734 
352 

 
Mud velocity around drill pipe (ft/sec) 

 

Surface pressure loss (psi) 
 

Pressure loss inside  

        - drill pipe 1 (psi) 
        - drill pipe 2 (psi) 

        - drill pipe 3 (psi) 

        - drill collar (psi) 
        - heavy weight drill pipe (psi) 

 

Pressure loss across bit (psi) 
 

Pressure loss in annulus around 
         drill pipe 1 (psi) 

         drill pipe 2 (psi) 

         drill pipe 3 (psi) 
         drill collar (psi) 

         heavy weight drill pipe (psi) 

 
Total Pressure loss (psi) 

 

Horse power required (hp) 

 
344.96 

 

23.51 
 

 

333.87 
- 

- 

97.14 
46.58 

 

1375.88 
 

23.87 
- 

- 

211.6 
7.41 

 

 
2119.86 

 

378.07 

 
350 

 

27 
 

 

335 
- 

- 

98 
49 

 

1384 
 

26 
- 

- 

218 
8.4 

 

 
2,119.4 

 

377.98 
 

 

 NO 

 Yes 
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������ �.1 �����ก��	
����
�������ก�� Drill_Horse 

  On Page Reference 

Off Page Reference 
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''''''''''''''''''''''''''' CHECK INPUT DRILL SRING DESIGN"""""""""""""" 

Private Sub Command25_Click() 

Dim response As Variant 

If depth = "" Or Val(depth.Text) <= 50 Or Val(depth.Text) > 99999 Then 

response = MsgBox("Total Depth should be between 50 to 99,999 ft") 

End If 

If Ang = "" Or Val(Ang.Text) < 0 Or Val(Ang.Text) > 60 Then 

response = MsgBox("The angle Hole Deviation should be between 0 - 60 degree") 

End If 

If SFTEN = "" Or Val(SFTEN.Text) < 0.8 Or Val(SFTEN.Text) > 1.6 Then 

response = MsgBox(" Please Check Tensile Safety Factor ") 

End If 

If SFCOLL = "" Or Val(SFCOLL.Text) < 0.9 Or Val(SFCOLL.Text) > 1.6 Then 

response = MsgBox("Please Check Collapse Safety Factor ") 

End If 

If SFWOB = "" Or Val(SFWOB.Text) < 0.69 Or Val(SFWOB.Text) > 1.1 Then 

response = MsgBox(" Please Check Weight on Bit Safety Factor ") 

End If 

If A = "" Then 

response = MsgBox(" Please input cross section area") 

End If 

If Y = "" Then 

response = MsgBox(" Please input minimun Yield Stress ") 

End If 

If F = "" Then 

response = MsgBox(" Please input Temperature ") 

End If 

If RPM = "" Then 

response = MsgBox(" Please input Revolutions per minute ") 

End If 

If LO = "" Or Val(LO.Text) < 26 Or Val(LO.Text) > 41 Then 

response = MsgBox("Please Check length of One pipe ") 

End If 

If HP = "" Then 

response = MsgBox(" Please input horsepower of drill sting design") 

End If 

If WOB = "" Then 

response = MsgBox(" Please input Maximum Weight on Bit(WOB)") 

End If 

If density = "" Then 

response = MsgBox("Plese Input Density") 

Else 

Timer1.Enabled = False 

Command1.Visible = True 

End If 

If Ang = "" Then 

response = MsgBox("Plese Input Hole Deviation") 

ElseIf WOB = "" Then 

response = MsgBox("Plese Input WOB") 

ElseIf SFWOB = "" Then 

response = MsgBox("Plese Input Weight on Bit Safety Factor") 

ElseIf WDC = "" Then 

response = MsgBox("Plese Input Weight of Drill Collar") 

Else 

Timer1.Enabled = False 

Command4.Visible = True 

End If 

If OD = "" Then 

response = MsgBox("Plese Input Outsite drill pipe 1") 

ElseIf ID = "" Then 
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response = MsgBox("Plese Input Inside drill pipe 1") 

ElseIf SFTEN = "" Then 

response = MsgBox("Plese Input Tensile Safety Factor") 

ElseIf WDC = "" Then 

response = MsgBox("Plese Input Weight of Drill Pipe 1") 

ElseIf TENDP1 = "" Then 

response = MsgBox("Plese Input Tensile strength of Drill Pipe 1") 

Else 

Timer1.Enabled = False 

Command12.Visible = True 

End If 

If OD2 = "" Then 

response = MsgBox("You only Input DATA One pipe") 

Else 

Timer1.Enabled = False 

Command17.Visible = True 

End If 

If OD2 = "" Then 

ElseIf OD3 = "" Then 

response = MsgBox("You only Input DATA Two pipe ") 

ElseIf OD3 > 0 Then 

response = MsgBox("You Input DATA Three pipe ") 

Timer1.Enabled = False 

Command18.Visible = True 

End If 

If density = "" Then 

Else 

Timer1.Enabled = False 

Command5.Visible = True 

Command2.Visible = True 

Command16.Visible = True 

Command21.Visible = True 

Command22.Visible = True 

Command11.Visible = True 

End If 

If COLDP1 = "" Then 

Else 

Timer1.Enabled = False 

Command20.Visible = True 

End If 

If LO = "" Then 

Else 

Timer1.Enabled = False 

Command23.Visible = True 

End If 

If F = "" Then 

Else 

Timer1.Enabled = False 

Command9.Visible = True 

End If 

If A = "" Then 

Else 

Timer1.Enabled = False 

Command7.Visible = True 

End If 

If HP = "" Then 

ElseIf RPM = "" Then 

Else 

Timer1.Enabled = False 

Command24.Visible = True 
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End If 

End Sub 

 

Private Sub Command1_Click() 

BF = Round(1 - (density / 65.5), 4) 

End Sub 

Private Sub Command4_Click() 

LDC = Round(Val(WOB) / (Cos(Ang * 180 / 3.14) * Val(SFWOB) * Val(BF) * Val(WDC)), 0) 

LHWDP = LHWDP1 

LDC1 = LDC 

End Sub 

 

Private Sub Command12_Click() 

LDP1 = Round(((TENDP1 * 0.9) / (SFTEN * WDP1 * BF)) - (((LHWDP * WHWDP) + (LDC * 

WDC)) / (WDP1)), 0) 

If LDP1 > (depth - LDC - LHWDP) Then 

    LDP1 = depth - LDC - LHWDP 

    LDP2 = 0 

    LDP3 = 0 

End If 

If G31.Value <> 0 Then 

response = MsgBox("Plese choose new drill pipe properties") 

Else 

Timer1.Enabled = False 

Command19.Visible = True 

End If 

End Sub 

 

Private Sub Command17_Click() 

LDP2 = Round(((TENDP2 * 0.9) / (SFTEN * WDP2 * BF)) - (((LHWDP * WHWDP) + (LDP1 * 

WDP1) + (LDC * WDC)) / (WDP2)), 0) 

If LDP2 > (depth - LDC - LHWDP - LDP1) Then 

    LDP2 = depth - LDC - LHWDP - LDP1 

    LDP3 = 0 

End If 

End Sub 

 

Private Sub Command18_Click() 

    LDP3 = depth - LDC - LHWDP - LDP1 - LDP2 

End Sub 

 

Private Sub Command19_Click() 

LSUM = Round(Val(LHWDP) + Val(LDC) + Val(LDP1) + Val(LDP2) + Val(LDP3), 0) 

Ldp = Round(Val(LSUM) - Val(LHWDP) - Val(LDC), 0) 

End Sub 

 

Private Sub G11_Click() 

 If G11.Value = True Then 

        NTENDP1 = Val(TENDP1) 

        NCOLDP1 = Val(COLDP1) 

        LDP1 = Round(((TENDP1 * 0.9) / (SFTEN * WDP1 * BF)) - (((LHWDP * WHWDP) + (LDC * 

WDC)) / (WDP1)), 0) 

        If LDP1 > (depth - LDC - LHWDP) Then 

                 LDP1 = depth - LDC - LHWDP 

                 LDP2 = 0 

                 LDP3 = 0 

            End If 

    End If 

End Sub 
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Private Sub G12_Click() 

   If G12.Value = True Then 

        NTENDP1 = Val(TENDP1) * 0.8 

     NCOLDP1 = COLDP1 * 0.8 

       LDP1 = Round(((TENDP1 * 0.8 * 0.9) / (SFTEN * WDP1 * BF)) - (((LHWDP * WHWDP) + 

(LDC * WDC)) / (WDP1)), 0) 

        If LDP1 > (depth - LDC - LHWDP) Then 

                 LDP1 = depth - LDC - LHWDP 

                 LDP2 = 0 

                 LDP3 = 0 

            End If 

   End If 

End Sub 

 

Private Sub G13_Click() 

If G13.Value = True Then 

        NTENDP1 = Val(TENDP1) * 0.65 

        NCOLDP1 = Val(COLDP1) * 0.65 

       LDP1 = Round(((TENDP1 * 0.65 * 0.9) / (SFTEN * WDP1 * BF)) - (((LHWDP * WHWDP) + 

(LDC * WDC)) / (WDP1)), 0) 

        If LDP1 > (depth - LDC - LHWDP) Then 

                 LDP1 = depth - LDC - LHWDP 

                 LDP2 = 0 

                 LDP3 = 0 

            End If 

    End If 

End Sub 

 

Private Sub G14_Click() 

If G14.Value = True Then 

        NTENDP1 = Val(TENDP1) * 0.55 

        NCOLDP1 = Val(COLDP1) * 0.55 

        LDP1 = Round(((TENDP1 * 0.55 * 0.9) / (SFTEN * WDP1 * BF)) - (((LHWDP * WHWDP) + 

(LDC * WDC)) / (WDP1)), 0) 

       If LDP1 > (depth - LDC - LHWDP) Then 

                 LDP1 = depth - LDC - LHWDP 

                 LDP2 = 0 

                 LDP3 = 0 

            End If 

    End If 

End Sub 

 

Private Sub G21_Click() 

If G21.Value = True Then 

        NTENDP2 = Val(TENDP2) 

        NCOLDP2 = Val(COLDP2) 

       LDP2 = Round(((TENDP2 * 0.9) / (SFTEN * WDP2 * BF)) - (((LHWDP * WHWDP) + (LDP1 * 

WDP1) + (LDC * WDC)) / (WDP2)), 0) 

            If LDP2 > (depth - LDC - LHWDP - LDP1) Then 

                 LDP2 = depth - LDC - LHWDP - LDP1 

                 LDP3 = 0 

                End If 

        End If 

End Sub 

 

Private Sub G22_Click() 

If G22.Value = True Then 

        NTENDP2 = Val(TENDP2) * 0.8 

        NCOLDP2 = Val(COLDP2) * 0.8  
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        LDP2 = Round(((TENDP2 * 0.8 * 0.9) / (SFTEN * WDP2 * BF)) - (((LHWDP * WHWDP) + 

(LDP1 * WDP1) + (LDC * WDC)) / (WDP2)), 0) 

            If LDP2 > (depth - LDC - LHWDP - LDP1) Then 

                 LDP2 = depth - LDC - LHWDP - LDP1 

                 LDP3 = 0 

                End If 

         End If 

End Sub 

 

Private Sub G23_Click() 

If G23.Value = True Then 

        NTENDP2 = Val(TENDP2) * 0.65 

        NCOLDP2 = Val(COLDP2) * 0.65 

        LDP2 = Round(((TENDP2 * 0.65 * 0.9) / (SFTEN * WDP2 * BF)) - (((LHWDP * WHWDP) + 

(LDP1 * WDP1) + (LDC * WDC)) / (WDP2)), 0) 

            If LDP2 > (depth - LDC - LHWDP - LDP1) Then 

                 LDP2 = depth - LDC - LHWDP - LDP1 

                 LDP3 = 0 

                End If 

         End If 

End Sub 

 

Private Sub G24_Click() 

If G24.Value = True Then 

        NTENDP2 = Val(TENDP2) * 0.55 

       NCOLDP2 = Val(COLDP2) * 0.55 

        LDP2 = Round(((TENDP2 * 0.55 * 0.9) / (SFTEN * WDP2 * BF)) - (((LHWDP * WHWDP) + 

(LDP1 * WDP1) + (LDC * WDC)) / (WDP2)), 0) 

            If LDP2 > (depth - LDC - LHWDP - LDP1) Then 

                 LDP2 = depth - LDC - LHWDP - LDP1 

                 LDP3 = 0 

                End If 

         End If 

End Sub 

 

Private Sub G31_Click() 

If G31.Value = True Then 

        NTENDP3 = Val(TENDP3) 

        NCOLDP3 = Val(COLDP3) 

       LDP3 = Round(((TENDP3 * 0.9) / (SFTEN * WDP3 * BF)) - (((LHWDP * WHWDP) + (LDP1 * 

WDP1) + (LDP2 * WDP2) + (LDC * WDC)) / (WDP3)), 0) 

            If LDP3 > (depth - LDC - LHWDP - LDP1 - LDP2) Then 

                LDP3 = depth - LDC - LHWDP - LDP1 - LDP2 

            End If 

       End If 

End Sub 

 

Private Sub G32_Click() 

If G32.Value = True Then 

        NTENDP3 = Val(TENDP3) * 0.8 

        NCOLDP3 = Val(COLDP3) * 0.8 

        LDP3 = Round(((TENDP3 * 0.8 * 0.9) / (SFTEN * WDP3 * BF)) - (((LHWDP * WHWDP) + 

(LDP1 * WDP1) + (LDP2 * WDP2) + (LDC * WDC)) / (WDP3)), 0) 

            If LDP3 > (depth - LDC - LHWDP - LDP1 - LDP2) Then 

                LDP3 = depth - LDC - LHWDP - LDP1 - LDP2 

            End If 

    End If 

End Sub 

 

Private Sub G33_Click() 
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If G33.Value = True Then 

       NTENDP3 = Val(TENDP3) * 0.65 

       NCOLDP3 = Val(COLDP3) * 0.65 

       LDP3 = Round(((TENDP3 * 0.65 * 0.9) / (SFTEN * WDP3 * BF)) - (((LHWDP * WHWDP) + 

(LDP1 * WDP1) + (LDP2 * WDP2) + (LDC * WDC)) / (WDP3)), 0) 

            If LDP3 > (depth - LDC - LHWDP - LDP1 - LDP2) Then 

                LDP3 = depth - LDC - LHWDP - LDP1 - LDP2 

            End If 

    End If 

End Sub 

 

Private Sub G34_Click() 

If G34.Value = True Then 

        NTENDP3 = Val(TENDP3) * 0.55 

        NCOLDP3 = Val(COLDP3) * 0.55 

        LDP3 = Round(((TENDP3 * 0.55 * 0.9) / (SFTEN * WDP3 * BF)) - (((LHWDP * WHWDP) + 

(LDP1 * WDP1) + (LDP2 * WDP2) + (LDC * WDC)) / (WDP3)), 0) 

            If LDP3 > (depth - LDC - LHWDP - LDP1 - LDP2) Then 

                LDP3 = depth - LDC - LHWDP - LDP1 - LDP2 

            End If 

     End If 

End Sub 

 

Private Sub Command16_Click() 

BWHDP = Round((Val(LHWDP) * Val(BF) * Val(WHWDP)), 0) 

BDC = Round((Val(LDC) * Val(BF) * Val(WDC)), 0) 

BDP1 = Round(Val(LDP1) * Val(BF) * Val(WDP1), 0) 

BDP2 = Round(Val(LDP2) * Val(BF) * Val(WDP2), 0) 

BDP3 = Round(Val(LDP3) * Val(BF) * Val(WDP3), 0) 

BSUM = Round(Val(BDP1) + Val(BDP2) + Val(BDP3) + Val(BDC) + Val(BWHDP), 0) 

End Sub 

 

Private Sub Command5_Click() 

WairDC = Round((Val(LDC) * Val(WDC)), 0) 

WairHWDP = Round((Val(LHWDP1) * Val(WHWDP)), 0) 

WairDP1 = Round((Val(LDP1) * Val(WDP1)), 0) 

WairDP2 = Round((Val(LDP2) * Val(WDP2)), 0) 

WairDP3 = Round((Val(LDP3) * Val(WDP3)), 0) 

SUMWair = Round((Val(WairDC) + Val(WairWHDP) + Val(WairDP1) + Val(WairDP2) + 

Val(WairDP3)), 0) 

End Sub 

 

Private Sub Command20_Click() 

ACP1 = Round(Val(NCOLDP1) / Val(SFCOLL), 0) 

ACP2 = Round(Val(NCOLDP2) / Val(SFCOLL), 0) 

ACP3 = Round(Val(NCOLDP3) / Val(SFCOLL), 0) 

End Sub 

 

Private Sub Command21_Click() 

NACP1 = Round(((Val(LSUM) * Val(density)) / 19.251), 0) 

NACP2 = NACP1 

NACP3 = NACP1 

End Sub 

 

Private Sub Command22_Click() 

NLCP1 = Round((Val(ACP1) * 19.251) / (Val(density) * Val(SFCOLL)), 0) 

NLCP2 = Round((Val(ACP2) * 19.251) / (Val(density) * Val(SFCOLL)), 0) 

NLCP3 = Round((Val(ACP3) * 19.251) / (Val(density) * Val(SFCOLL)), 0) 

End Sub 
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Private Sub Command2_Click() 

If BDP3 <> 0 Then 

NTENSF1 = Round((Val(NTENDP1) * 0.9) / (Val(BSUM) - Val(BDP3) - Val(BDP2)), 2) 

NTENSF2 = Round((Val(NTENDP2) * 0.9) / (Val(BSUM) - Val(BDP3)), 2) 

NTENSF3 = Round(((Val(NTENDP3) * 0.9) / Val(BSUM)), 2) 

ElseIf BDP3 = 0 Then 

NTENSF1 = Round((Val(NTENDP1) * 0.9) / (Val(BSUM) - Val(BDP2)), 2) 

NTENSF2 = Round(((Val(NTENDP2) * 0.9) / Val(BSUM)), 2) 

NTENSF3 = 0 

 Else 

NTENSF1 = Round((Val(NTENDP1) * 0.9) / (Val(BSUM)), 2) 

NTENSF2 = 0 

NTENSF3 = 0 

End If 

End Sub 

 

Private Sub Command11_Click() 

If LDP3 <> 0 Then 

TEDP1 = Round(Val(BDP1) + Val(BDC) + Val(BWHDP), 0) 

TEDP2 = Round(Val(BDP1) + Val(BDP2) + Val(BDC) + Val(BWHDP), 0) 

TEDP3 = Round(Val(BDP1) + Val(BDP2) + Val(BDP3) + Val(BDC) + Val(BWHDP), 0) 

Else 

TEDP1 = Round(Val(BDP1) + Val(BDC) + Val(BWHDP), 0) 

TEDP2 = Round(Val(BDP1) + Val(BDP2) + Val(BDC) + Val(BWHDP), 0) 

TEDP3 = 0 

End If 

If LDP2 = 0 Then 

TEDP1 = Round(Val(BDP1) + Val(BDC) + Val(BWHDP), 0) 

    TEDP2 = 0 

    TEDP3 = 0 

End If 

BTEDP = Round(Val(BDP1) + Val(BDP2) + Val(BDP3) + Val(BDC) + Val(BWHDP), 0) 

End Sub 

 

Private Sub Command23_Click() 

NV12 = ((Val(OD) ^ 2) + (Val(ID) ^ 2)) ^ 0.5 

NV11 = 4760000 * Val(NV12) 

NV13 = Val(LO) * 12 

NV1 = Round((Val(NV11) / Val(NV13) ^ 2), 2) 

NV22 = ((Val(OD2) ^ 2) + (Val(ID2) ^ 2)) ^ 0.5 

NV21 = 4760000 * Val(NV22) 

NV23 = Val(LO) * 12 

NV2 = Round((Val(NV21) / Val(NV23) ^ 2), 2) 

NV32 = ((Val(OD3) ^ 2) + (Val(ID3) ^ 2)) ^ 0.5 

NV31 = 4760000 * Val(NV32) 

NV33 = Val(LO) * 12 

NV3 = Round((Val(NV31) / Val(NV33) ^ 2), 2) 

SP = Round((258000 / Val(depth)), 2) 

End Sub 

 

Private Sub Command7_Click() 

SUMTEN = Round((Val(NTENDP1) + Val(NTENDP2) + Val(NTENDP3)), 0) 

J = Round((3.1416 / 32) * (Val(OD) ^ 4 - Val(ID) ^ 4), 3) 

J2 = Round((3.1416 / 32) * (Val(OD2) ^ 4 - Val(ID2) ^ 4), 3) 

J3 = Round((3.1416 / 32) * (Val(OD3) ^ 4 - Val(ID3) ^ 4), 3) 

QT = Round((0.096167 * Val(J) * ((Y * 0.85) ^ 2 - (Val(SUMTEN) ^ 2 / Val(A) ^ 2)) ^ 0.5), 2) 

QT2 = Round((0.096167 * Val(J2) * ((Y * 0.85) ^ 2 - (Val(SUMTEN) ^ 2 / Val(A) ^ 2)) ^ 0.5), 2) 

QT3 = Round((0.096167 * Val(J3) * ((Y * 0.85) ^ 2 - (Val(SUMTEN) ^ 2 / Val(A) ^ 2)) ^ 0.5), 2) 

End Sub 
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Private Sub Command9_Click() 

SW = Round(((Val(depth) ^ 2 * (65.44 - (1.44 * Val(density)))) / (9.625 * 10 ^ 7)), 2) 

ST = Round((Val(depth) * (7.867 * 10 ^ (-5)) * (Val(F) - 32)), 2) 

STOTAL = Round((Val(SW) + Val(ST)), 2) 

End Sub 

 

Private Sub Command24_Click() 

TORSION = Round(((Val(HP) * 5250) / Val(RPM)), 2) 

End Sub 

 

Horse power requirement  

Private Sub Command27_Click() 

Dim response As Variant 

If depth = "" Or Val(depth.Text) <= 50 Or Val(depth.Text) > 99999 Then 

response = MsgBox("Total Depth should be between 50 to 99,999 ft") 

End If 

If M = "" Or Val(M.Text) < 0.79 Or Val(M.Text) > 1.05 Then 

response = MsgBox(" The mechanical efficiency should be between 0.8 - 1.0") 

End If 

If V = "" Or Val(V.Text) < 0.89 Or Val(V.Text) > 1.05 Then 

response = MsgBox(" The volumetric efficiency should be between 0.9 - 1.0 ") 

End If 

If density = "" Or Val(density.Text) < 5 Or Val(density.Text) > 25 Then 

response = MsgBox(" Please Check the Mud Density should be between 5 -  25 lb/gal ") 

End If 

 

If vis = "" Then 

response = MsgBox(" Please Check Mud Viscosity , cp ") 

End If 

If Bingham = "" Or Val(Bingham.Text) <= 0.5 Or Val(Bingham.Text) > 1000 Then 

response = MsgBox("Please Check Bingham Yield Value , lb/100 sqft ") 

End If 

If rate = "" Then 

response = MsgBox(" Please Check Circuration Rate ,gpm ") 

End If 

If OD = "" Then 

response = MsgBox(" Please Check Drill pipe Outside Diameter") 

End If 

If ID = "" Or Val(ID.Text) > Val(OD.Text) Then 

response = MsgBox(" Please Check Drill pipe Inside Diameter") 

End If 

If ODC = "" Then 

response = MsgBox(" Please Check Drill collar Outside Diameter") 

End If 

If IDC = "" Or Val(IDC.Text) > Val(ODC.Text) Then 

response = MsgBox(" Please Check Drill collar Inside Diameter") 

End If 

If Ohw = "" Then 

response = MsgBox(" Please Check Heavy Weight Drill pipe Outside Diameter") 

End If 

If Ihw = "" Or Val(Ihw.Text) > Val(Ohw.Text) Then 

response = MsgBox(" Please Check Heavy Weight Drill pipe Inside Diameter") 

End If 

LHWDP1 = LHWDP 

If LHWDP1 = "" Then 

response = MsgBox(" Please input Heavy Weight Drill pipe Length (HWDP + DC + DP = Total Hole 

Depth)") 

End If 

If LDC = "" Then 

response = MsgBox(" Please input Drill collar Length (HWDP + DC + DP = Total Hole Depth)") 
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End If 

If LDP1 = "" Or Val(LDP1.Text) < 30 Or Val(LDP1.Text) < Val(LHWDP1.Text) Then 

response = MsgBox(" Please Check Drillpipe length (HWDP + DC + DP = Total Hole Depth)") 

End If 

If LDP2 = "" Or Val(LDP2.Text) < 30 Or Val(LDP2.Text) < Val(LHWDP1.Text) Then 

response = MsgBox(" Please Check Drillpipe length (HWDP + DC + DP = Total Hole Depth)") 

End If 

If LDP3 = "" Or Val(LDP3.Text) < 30 Or Val(LDP3.Text) < Val(LHWDP1.Text) Then 

response = MsgBox(" Please Check Drillpipe length (HWDP + DC + DP = Total Hole Depth)") 

End If 

If Dh = "" Or Val(Dh.Text) < Val(OD.Text) Or Val(Dh.Text) < Val(ODC.Text) Then 

response = MsgBox(" Please Check Bit dimeter ") 

End If 

If Val(TF.Text) < 1 Or Val(TF.Text) > 2 Then 

response = MsgBox(" Please selected Type 1 for Sort formation or Type 2 for Hard formation") 

End If 

If inp = "" Or Val(inp.Text) < 1 Or Val(inp.Text) > 4 Then 

response = MsgBox(" Please input Type of Surface Pressure Loss 1-4 ") 

End If 

lnp = (Val(LHWDP1.Text) + Val(LDP1.Text) + Val(LDC.Text) + Val(LDP2.Text) + Val(LDP3.Text)) 

If Val(depth.Text) >= 50 And Val(depth.Text) <= 99999 And lnp = Val(depth.Text) And Val(V.Text) 

> 0.89 And Val(V.Text) < 1.05 And Val(M.Text) > 0.79 And Val(M.Text) < 1.05 And 

Val(density.Text) >= 5 And Val(density.Text) <= 25 And Val(inp.Text) >= 1 And Val(inp.Text) <= 4 

And Val(LDP1.Text) >= 30 Then 

response = MsgBox("Please Run the Pressure loss and Horse power requirement for circulation rate") 

Timer1.Enabled = False 

Command26.Visible = True 

End If 

 

Private Sub Command26_Click() 

If rate = "" Then 

         If TF = 1 Then 

             Vacp = 3 

                    q = 2.45 * (Dh ^ 2 - OD ^ 2) * Vacp 

         ElseIf TF = 2 Then 

             Vacp = 2.75 

                     q = 2.45 * (Dh ^ 2 - OD ^ 2) * Vacp 

             Else: MsgBox " Please Check the Type of formation" & vbCrLf & "Type 1 for Sort formation 

and Type 2 for Hard formation or Input Circulation rate" 

        End If 

Else: Vacp = rate / 60 

q = Vacp * 2.45 * (Dh ^ 2 - OD ^ 2) 

TF = " " 

End If 

If (Dnozz = 1) Then d = 0.25 

ElseIf (Dnozz = 2) Then d = 0.2812 

ElseIf (Dnozz = 3) Then d = 0.3125 

ElseIf (Dnozz = 4) Then d = 0.3437 

ElseIf (Dnozz = 5) Then d = 0.375 

ElseIf (Dnozz = 6) Then d = 0.4062 

ElseIf (Dnozz = 7) Then d = 0.4375 

ElseIf (Dnozz = 8) Then d = 0.4687 

ElseIf (Dnozz = 9) Then d = 0.5 

ElseIf (Dnozz = 10) Then d = 0.5625 

ElseIf (Dnozz = 11) Then d = 0.625 

ElseIf (Dnozz = 12) Then d = 0.6875 

ElseIf (Dnozz = 13) Then d = 0.75 

ElseIf (Dnozz = 14) Then d = 1 

Else: MsgBox "Please insert type of diameter again,it's out of range" 

End If 
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Vacp = Round((q / 3) / (2.45 * d ^ 2), 2) 

' use chat************** 

If (inp = 1) Then 

Ps = Round((0.0007 * q ^ 2 + 0.0358 * q) * density / 9.5, 2) 

ElseIf (inp = 2) Then Ps = Round((0.00022 * q ^ 2 + 0.0149 * q) * density / 9.5, 2) 

ElseIf (inp = 3) Then Ps = Round((0.0003 * q ^ 2 + 0.0186 * q) * density / 9.5, 2) 

ElseIf (inp = 4) Then Ps = Round((0.0001 * q ^ 2 + 0.0081 * q) * density / 9.5, 2) 

ElseIf (inp = 5) Then Ps = Round((0.0001 * q ^ 2 - 0.0014 * q) * density / 9.5, 2) 

Else: MsgBox "Please insert type of Ps again,it's out of range" 

End If 

'''DP1''''''''''''''''''''''''''''''''''''''''''''' 

        If LDP2 = "" Then 

        LDP2 = 0 

        End If 

        If LDP3 = "" Then 

        LDP3 = 0 

        End If 

        If LHWDP1 = "" Then 

        LHWDP1 = 0 

        End If 

        If LDC = "" Then 

        LDC = 0 

        End If 

Vc = (1.08 * vis + 1.08 * (vis ^ 2 + 9.3 * density * ID ^ 2 * Bingham) ^ 0.5) / (density * ID) 

Vap = q / (2.45 * ID ^ 2) 

If (Vap > Vc) Then 

Pp = Round(0.055 * (2970 * density * Vap * ID / vis) ^ -0.2037 * density * LDP1 * Vap ^ 2 / (25.8 * 

ID), 2) 

Else 

Pp = Round((vis * LDP1 * Vap) / (1500 * ID ^ 2), 2) 

End If 

If LDP2 > 0 Then 

    Vc2 = (1.08 * vis + 1.08 * (vis ^ 2 + 9.3 * density * ID2 ^ 2 * Bingham) ^ 0.5) / (density * ID2) 

    Vap2 = q / (2.45 * ID2 ^ 2) 

        If (Vap2 > Vc2) Then 

            Pp2 = Round(0.055 * (2970 * density * Vap2 * ID2 / vis) ^ -0.2037 * density * LDP2 * Vap2 ^ 

2 / (25.8 * ID2), 2) 

        Else 

            Pp2 = Round((vis * LDP2 * Vap2) / (1500 * ID2 ^ 2), 2) 

        End If 

        Else 

            Pp2 = 0 

End If 

If LDP3 > 0 Then 

    Vc3 = (1.08 * vis + 1.08 * (vis ^ 2 + 9.3 * density * ID3 ^ 2 * Bingham) ^ 0.5) / (density * ID3) 

    Vap3 = q / (2.45 * ID3 ^ 2) 

        If (Vap > Vc) Then 

            Pp3 = Round(0.055 * (2970 * density * Vap3 * ID3 / vis) ^ -0.2037 * density * LDP3 * Vap3 ^ 

2 / (25.8 * ID3), 2) 

        Else 

            Pp3 = Round((vis * LDP3 * Vap3) / (1500 * ID3 ^ 2), 2) 

        End If 

        Else 

            Pp3 = 0 

End If 

If (LHWDP1 > 0) Then 

Vchw = (1.08 * vis + 1.08 * (vis ^ 2 + 9.3 * density * Ihw ^ 2 * Bingham) ^ 0.5) / (density * Ihw) 

Vahw = q / (2.45 * Ihw ^ 2) 

    If (Vahw > Vchw) Then 
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    Phw = Round(0.055 * (2970 * density * Vahw * Ihw / vis) ^ -0.2037 * density * LHWDP1 * Vahw 

^ 2 / (25.8 * Ihw), 2) 

    Else 

    Phw = Round((vis * LHWDP1 * Vahw) / (1500 * Ihw ^ 2), 2) 

    End If 

Else 

Phw = 0 

End If 

If IDC > 0 Then 

      Vccol = (1.08 * vis + 1.08 * (vis ^ 2 + 9.3 * density * IDC ^ 2 * Bingham) ^ 0.5) / (density * IDC) 

    Vac = q / (2.45 * IDC ^ 2) 

    If (Vac > Vccol) Then 

    Pc = Round(0.055 * (2970 * density * Vac * IDC / vis) ^ -0.2037 * density * LDC * Vac ^ 2 / (25.8 

* IDC), 2) 

    Else 

    Pc = Round((vis * LDC * Vac) / (1500 * IDC ^ 2), 2) 

    End If 

Else: Pc = 0 

End If 

'"""""""""""""" Cal Pressure @ BIT"""""""""""""""""""""""""""""""""""""""""""""""' 

an = ((3.141592654 * d ^ 2) / 4) * 3 

Pb = Round(q ^ 2 * density * (9.14 * 10 ^ -5) / (an ^ 2), 2) 

'"""""""""""""""""""""cal pressure loss around pipe""""""""""""""""""""""""" 

If ODC > 0 Then 

    Vcc = ((1.08 * vis) + 1.08 * (vis ^ 2 + 9.3 * density * (Dh - ODC) ^ 2 * Bingham) ^ 0.5) / (density * 

(Dh - ODC)) 

    Vacc = q / (2.45 * (Dh ^ 2 - ODC ^ 2)) 

    If (Vacc <= Vcc) Then 

    Pac = Round(vis * LDC * Vacc / (1500 * (Dh - ODC) ^ 2), 2) 

    Else 

    Pac = Round((0.0331 * ((2970 * density * Vacc * (Dh - ODC)) / vis) ^ (-0.1359)) * density * LDC * 

(Vacc ^ 2) / (25.8 * (Dh - ODC)), 2) 

    End If 

Else: Pac = 0 

End If 

If (LHWDP1 > 0) Then 

Vcchw = ((1.08 * vis) + 1.08 * (vis ^ 2 + 9.3 * density * (Dh - Ohw) ^ 2 * Bingham) ^ 0.5) / (density * 

(Dh - Ohw)) 

Vachw = q / (2.45 * (Dh ^ 2 - Ohw ^ 2)) 

    If (Vachw <= Vcchw) Then 

    Pahw = Round(vis * LHWDP1 * Vachw / (1500 * (Dh - Ohw) ^ 2), 2) 

    Else 

    Pahw = Round((0.0331 * ((2970 * density * Vachw * (Dh - Ohw)) / vis) ^ (-0.1359)) * density * 

LHWDP1 * (Vachw ^ 2) / (25.8 * (Dh - Ohw)), 2) 

    End If 

Else 

Pahw = 0 

End If 

        Vcp1 = ((1.08 * vis + 1.08 * (vis ^ 2 + 9.3 * density * Bingham * (Dh - OD) ^ 2) ^ 0.5)) / (density 

* (Dh - OD)) 

        Vacp1 = q / (2.45 * (Dh ^ 2 - OD ^ 2)) 

 

            If (Vacp1 > Vcp1) Then 

                Pap = Round(0.03 * (2970 * density * Vacp1 * (Dh - OD) / vis) ^ -0.1359 * density * LDP1 

* Vacp1 ^ 2 * (25.8 * (Dh - OD)), 2) 

            Else 

                Pap = Round(((LDP1 * Bingham) / (300 * (Dh - OD))) + ((vis * Vacp1 * LDP1) / (1500 * 

(Dh - OD) ^ 2)), 2) 

            End If 

    If LDP2 > 0 Then 
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         Vcp2 = ((1.08 * vis + 1.08 * (vis ^ 2 + 9.3 * density * Bingham * (Dh - OD2) ^ 2) ^ 0.5)) / 

(density * (Dh - OD2)) 

        Vacp2 = q / (2.45 * (Dh ^ 2 - OD2 ^ 2)) 

            If (Vacp2 > Vcp2) Then 

                Pap2 = Round(0.03 * (2970 * density * Vacp2 * (Dh - OD2) / vis) ^ -0.1359 * density * 

LDP2 * Vacp2 ^ 2 * (25.8 * (Dh - OD2)), 2) 

            Else 

                Pap2 = Round(((LDP2 * Bingham) / (300 * (Dh - OD2))) + ((vis * Vacp2 * LDP2) / (1500 * 

(Dh - OD2) ^ 2)), 2) 

            End If 

            Else 

            Pap2 = 0 

    End If 

    If LDP3 > 0 Then 

            Vcp3 = ((1.08 * vis + 1.08 * (vis ^ 2 + 9.3 * density * Bingham * (Dh - OD3) ^ 2) ^ 0.5)) / 

(density * (Dh - OD3)) 

            Vacp3 = q / (2.45 * (Dh ^ 2 - OD3 ^ 2)) 

            If (Vacp3 > Vcp3) Then 

                Pap3 = Round(0.03 * (2970 * density * Vacp3 * (Dh - OD3) / vis) ^ -0.1359 * density * 

LDP3 * Vacp3 ^ 2 * (25.8 * (Dh - OD3)), 2) 

            Else 

                Pap3 = Round(((LDP3 * Bingham) / (300 * (Dh - OD3))) + ((vis * Vacp3 * LDP3) / (1500 * 

(Dh - OD3) ^ 2)), 2) 

            End If 

            Else 

            Pap3 = 0 

        End If 

Pt = Round(Val(Ps) + Val(Pp) + Val(Pp2) + Val(Pp3) + Val(Phw) + Val(Pc) + Val(Pb) + Val(Pac) + 

Val(Pap) + Val(Pap2) + Val(Pap3) + Val(Pahw), 2) 

HP1 = Round((q * Val(Pt)) / (1714 * V * M), 2) 

Command26.Visible = False 

End Sub 

End Sub 

 

 

 

 

 

Private Sub Timer1_Timer() 

Command1.Visible = False 

Command4.Visible = False 

Command12.Visible = False 

Command17.Visible = False 

Command18.Visible = False 

Command19.Visible = False 

Command16.Visible = False 

Command20.Visible = False 

Command5.Visible = False 

Command2.Visible = False 

Command26.Visible = False 

Command21.Visible = False 

Command22.Visible = False 

Command11.Visible = False 

Command23.Visible = False 

Command9.Visible = False 

Command11.Visible = False 

Command7.Visible = False 

Command24.Visible = False 

End Sub 
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''''''''''''''''''''''''''''''''clear Botton''''''''''''''''''''''''''''''''' 

Private Sub Command10_Click() 

depth = "": density = "": WOB = "": SFTEN = "": SFCOLL = "": SFWOB = "" 

A = "": Y = "": F = "": C = "": RPM = "": HP = "": LHWDP1 = "" 

WDC = "": WDP1 = "": WDP2 = "": WDP3 = "" 

OD = "": OD2 = "": OD3 = "": ID = "": ID2 = "": ID3 = "" 

TENDP1 = "": TENDP2 = "": TENDP3 = "": NTENDP1 = "": NTENDP2 = "": NTENDP3 = "" 

COLDP1 = "": COLDP2 = "": COLDP3 = "": NCOLDP1 = "": NCOLDP2 = "": NCOLDP3 = "" 

BF = "": Wair = "": TORSION = "": MOP = "": STOTAL = "": SW = "": ST = "" 

LDP1 = "": LDP2 = "": LDP3 = "": LHWDP = "": LDC = "": LSUM = "" 

BDP1 = "": BDP2 = "": BDP3 = "": BWHDP = "": BDC = "": BSUM = "" 

TEDP1 = "": TEDP2 = "": TEDP3 = "": BTEDP = "" 

ACP1 = "": ACP2 = "": ACP3 = "": NACP1 = "": NACP2 = "": NACP3 = "" 

NLCP1 = "": NLCP2 = "": NLCP3 = "" 

NTENSF1 = "": NTENSF2 = "": NTENSF3 = "": NV1 = "": NV2 = "": NV3 = "" 

SP = "": QT = "": QT2 = "": QT3 = "" 

G11.Value = False: G12.Value = False: G13.Value = False: G14.Value = False 

G21.Value = False: G22.Value = False: G23.Value = False: G24.Value = False 

G31.Value = False: G32.Value = False: G33.Value = False: G34.Value = False 

Ang = "": LO = "": WairHWDP = "": WairDC = "": WairDP1 = "": WairDP2 = "": WairDP3 = "": 

SUMWair = "" 

Dh = "": M = "": V = "": ODC = "": IDC = "": Ohw = "": Ihw = "": vis = "" 

Bingham = "": TF = "": inp = "" 

Vacp = "": Ps = "": Pp = "": Phw = "": Pc = "": Pb = "": Pac = "": Pap = "": Dnozz = "": rate = "" 

Pahw = "": Pt = "": HP1 = "": Ldp = "": LDC = "": Pap2 = "": Pap3 = "": Pp2 = "": Pp3 = "": 

WHWDP= "" 

 

Command1.Visible = False 

Command4.Visible = False 

Command12.Visible = False 

Command17.Visible = False 

Command18.Visible = False 

Command19.Visible = False 

Command16.Visible = False 

Command20.Visible = False 

Command5.Visible = False 

Command2.Visible = False 

Command26.Visible = False 

Command21.Visible = False 

Command22.Visible = False 

Command11.Visible = False 

Command23.Visible = False 

Command9.Visible = False 

Command11.Visible = False 

Command7.Visible = False 

Command24.Visible = False 

End Sub 
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Private Sub printdesign_Click() 

 

 

dlg.ShowPrinter 

 

Printer.Print " " 

Printer.Print " " 

Printer.Print " " 

Printer.Print "         Drill_Horse (Drill String Design and Horse Power Requirement (for Drilling Fluid) 

for Petroleum Wells)" 

Printer.Print "         In case Drill String Design" 

Printer.Print " " 

   

Printer.Print "         Well Name : "; IIf(wn.Text = "", "No Data", wn.Text); "" 

Printer.Print " " 

Printer.Print "           Data Input" 

Printer.Print "         

=========================================================================

=====================" 

Printer.Print "         Total Depth (ft)    =   "; IIf(depth.Text = "", "No Data ", depth.Text); "" 

Printer.Print "         Hole Deviation (degree) =   "; IIf(Ang.Text = "", "No Data ", Ang.Text); "" 

Printer.Print "         Tensile Safety Factor, (1.0-1.5)  =   "; IIf(SFTEN = "", "No Data", SFTEN.Text); "" 

Printer.Print "         Collapse Safety Factor  =   "; IIf(SFCOLL.Text = "", "No Data", SFCOLL.Text); "" 

Printer.Print "         Weight on Bit Safety Factor    =   "; IIf(SFWOB.Text = "", "No Data", 

SFWOB.Text); "" 

Printer.Print "         Cross section area, sq.in   =   "; IIf(A.Text = "", "No Data", A.Text); "" 

Printer.Print "         Minimum Yield Stress, psi   =   "; IIf(Y.Text = "", "No Data", Y.Text); "" 

Printer.Print "         Temperature, F   =   "; IIf(F.Text = "", "No Data", F.Text); "" 

Printer.Print "         WOB , lb   =   "; IIf(WOB.Text = "", "No Data", WOB.Text); "" 

Printer.Print "         Revolutions per minute  =   "; IIf(RPM.Text = "", "No Data", RPM.Text); "" 

Printer.Print "         Length of one pipe, ft  =  "; IIf(LO.Text = "", "No Data", LO.Text); "" 

Printer.Print "         horsepower, hp  =  "; IIf(HP.Text = "", "No Data", HP.Text); "" 

Printer.Print " " 

Printer.Print "         Drillpipe 1 Weight, lb./ft.  =   "; IIf(WDP1.Text = "", "No Data", WDP1.Text); "" 

Printer.Print "         Drillpipe 1 Outside Diameter (inch)   =   "; IIf(OD.Text = "", "No Data", OD.Text); 

"" 

Printer.Print "         Drillpipe 1 Inside Diameter (inch)   =   "; IIf(ID.Text = "", "No Data", ID.Text); "" 

Printer.Print "         Drillpipe 1 Tensile strength, lbs   =   "; IIf(TENDP1.Text = "", "No Data", 

TENDP1.Text); "" 

Printer.Print "         Drillpipe 1 Collapse, psi   =   "; IIf(COLDP1.Text = "", "No Data", COLDP1.Text); 

"" 

Printer.Print " " 

Printer.Print "         Drillpipe 2 Weight, lb./ft.  =   "; IIf(WDP2.Text = "", "No Data", WDP2.Text); "" 

Printer.Print "         Drillpipe 2 Outside Diameter (inch)   =   "; IIf(OD2.Text = "", "No Data", 

OD2.Text); "" 

Printer.Print "         Drillpipe 2 Inside Diameter (inch)   =   "; IIf(ID2.Text = "", "No Data", ID2.Text); 

"" 

Printer.Print "         Drillpipe 2 Tensile strength, lbs   =   "; IIf(TENDP2.Text = "", "No Data", 

TENDP2.Text); "" 

Printer.Print "         Drillpipe 2 Collapse, psi   =   "; IIf(COLDP2.Text = "", "No Data", COLDP2.Text); 

"" 

Printer.Print " " 

Printer.Print "         Drillpipe 3 Weight, lb./ft.  =   "; IIf(WDP3.Text = "", "No Data", WDP3.Text); "" 

Printer.Print "         Drillpipe 3 Outside Diameter (inch)  =  "; IIf(OD3.Text = "", "No Data", 

OD3.Text); "" 

Printer.Print "         Drillpipe 3 Inside Diameter (inch)  =   "; IIf(ID3.Text = "", "No Data", ID3.Text); 

"" 

Printer.Print "         Drillpipe 3 Tensile strength, lbs   =   "; IIf(TENDP3.Text = "", "No Data", 

TENDP3.Text); "" 
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Printer.Print "         Drillpipe 3 Collapse, psi   =   "; IIf(COLDP3.Text = "", "No Data", COLDP3.Text); 

"" 

Printer.Print " " 

Printer.Print "         Heavy Weight Drillpipe Weight, lb./ft.  =   "; IIf(WHWDP.Text = "", " No Data ", 

WHWDP.Text); "" 

Printer.Print "         Heavy Weight Drillpipe Length (ft)  =   "; IIf(LHWDP.Text = "", " No Data ", 

LHWDP.Text); "" 

Printer.Print "         Drill Collar Weight, lb./ft.  =   "; IIf(WDC.Text = "", "No Data", WDC.Text); "" 

 

Printer.Print "         Mud Density (ppg)   =   "; IIf(density.Text = "", " No Data ", density.Text); "" 

Printer.Print " " 

Printer.Print "         NEW Drillpipe 1 Tensile strength, lbs   =   "; IIf(NTENDP1.Text = "", "No Data", 

NTENDP1.Text); "" 

Printer.Print "         NEW Drillpipe 1 Collapse, psi   =   "; IIf(NCOLDP1.Text = "", "No Data", 

NCOLDP1.Text); "" 

Printer.Print "         NEW Drillpipe 2 Tensile strength, lbs   =   "; IIf(NTENDP2.Text = "", "No Data", 

NTENDP2.Text); "" 

Printer.Print "         NEW Drillpipe 2 Collapse, psi   =   "; IIf(NCOLDP2.Text = "", "No Data", 

NCOLDP2.Text); "" 

Printer.Print "         NEW Drillpipe 3 Tensile strength, lbs   =   "; IIf(NTENDP3.Text = "", "No Data", 

NTENDP3.Text); "" 

Printer.Print "         NEW Drillpipe 3 Collapse, psi   =   "; IIf(NCOLDP3.Text = "", "No Data", 

NCOLDP3.Text); "" 

 

Printer.Print " " 

Printer.Print " " 

Printer.Print " " 

Printer.Print "                  (Drill_Horse) Drill String Design" 

Printer.Print "         

=========================================================================

=====================" 

Printer.Print "         Drill String Length (ft)   =   "; IIf(LSUM = "", "No Data", LSUM.Text); "" 

Printer.Print "         Drillcollar Length (ft)  =   "; IIf(LDC.Text = "", "No Data", LDC.Text); "" 

Printer.Print "         Heavy Weight Drillpipe Length (ft)  =   "; IIf(LHWDP.Text = "", " No Data ", 

LHWDP.Text); "" 

Printer.Print "         Drillpipe 1 Length (ft)  =   "; IIf(LDP1.Text = "", "No Data", LDP1.Text); "" 

Printer.Print "         Drillpipe 2 Length (ft)   =   "; IIf(LDP2.Text = "", "No Data", LDP2.Text); "" 

Printer.Print "         Drillpipe 3 Length (ft)  =   "; IIf(LDP3.Text = "", "No Data", LDP3.Text); "" 

Printer.Print " " 

Printer.Print "         Buoyancy Force  =   "; IIf(BF.Text = "", "No Data", BF.Text); "" 

Printer.Print " " 

Printer.Print "         Buoyed Weight of Heavy Weight Drill Pipe, lbs  =   "; IIf(BWHDP.Text = "", "No 

Data", BWHDP.Text); "" 

Printer.Print "         Buoyed Weight of Drill Collar, lbs  =   "; IIf(BDC.Text = "", "No Data", 

BDC.Text); "" 

Printer.Print "         Buoyed Weight of Drill Pipe 1, lbs  =   "; IIf(BDP1.Text = "", "No Data", 

BDP1.Text); "" 

Printer.Print "         Buoyed Weight of Drill Pipe 2, lbs  =   "; IIf(BDP2.Text = "", "No Data", 

BDP2.Text); "" 

Printer.Print "         Buoyed Weight of Drill Pipe 3, lbs  =   "; IIf(BDP3.Text = "", "No Data", 

BDP3.Text); "" 

Printer.Print "         Buoyed Weight of Drill String, lbs  =   "; IIf(BSUM.Text = "", "No Data", 

BSUM.Text); "" 

Printer.Print " " 

Printer.Print "         Air weight of Heavy Weight Drill Pipe, lbs  =   "; IIf(WairHWDP.Text = "", "No 

Data", WairHWDP.Text); "" 

Printer.Print "         Air weight of Drill Collar, lbs  =   "; IIf(WairDC.Text = "", "No Data", 

WairDC.Text); "" 

Printer.Print "         Air weight of Drill Pipe 1, lbs  =   "; IIf(WairDP1.Text = "", "No Data", 

WairDP1.Text); "" 
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Printer.Print "         Air weight of Drill Pipe 2, lbs  =   "; IIf(WairDP2.Text = "", "No Data", 

WairDP2.Text); "" 

Printer.Print "         Air weight of Drill Pipe 3, lbs  =   "; IIf(WairDP3.Text = "", "No Data", 

WairDP3.Text); "" 

Printer.Print "         Air weight of Drill String, lbs  =   "; IIf(SUMWair.Text = "", "No Data", 

SUMWair.Text); "" 

Printer.Print " " 

Printer.Print "         Allowable Collapse Pressure of Drill Pipe 1, psi  =   "; IIf(ACP1.Text = "", "No 

Data", ACP1.Text); "" 

Printer.Print "         Allowable Collapse Pressure of Drill Pipe 2, psi  =   "; IIf(ACP2.Text = "", "No 

Data", ACP2.Text); "" 

Printer.Print "         Allowable Collapse Pressure of Drill Pipe 3, psi  =   "; IIf(ACP3.Text = "", "No 

Data", ACP3.Text); "" 

Printer.Print " " 

Printer.Print "         The net action collapse pressure of Drill Pipe 1, psi  =   "; IIf(NACP1.Text = "", 

"No Data", NACP1.Text); "" 

Printer.Print "         The net action collapse pressure of Drill Pipe 2, psi  =   "; IIf(NACP2.Text = "", 

"No Data", NACP2.Text); "" 

Printer.Print "         The net action collapse pressure of Drill Pipe 3, psi  =   "; IIf(NACP3.Text = "", 

"No Data", NACP3.Text); "" 

Printer.Print " " 

Printer.Print "         The net length collapse pressure of Drill Pipe 1, ft  =   "; IIf(NLCP1.Text = "", "No 

Data", NLCP1.Text); "" 

Printer.Print "         The net length collapse pressure of Drill Pipe 2, ft  =   "; IIf(NLCP2.Text = "", "No 

Data", NLCP2.Text); "" 

Printer.Print "         The net length collapse pressure of Drill Pipe 3, ft  =   "; IIf(NLCP3.Text = "", "No 

Data", NLCP3.Text); "" 

Printer.Print " " 

Printer.Print "         Tension safety factor of the new drill string design of Drill Pipe 1  =   "; 

IIf(NTENSF1.Text = "", "No Data", NTENSF1.Text); "" 

Printer.Print "         Tension safety factor of the new drill string design of Drill Pipe 2  =   "; 

IIf(NTENSF2.Text = "", "No Data", NTENSF2.Text); "" 

Printer.Print "         Tension safety factor of the new drill string design of Drill Pipe 3  =   "; 

IIf(NTENSF3.Text = "", "No Data", NTENSF3.Text); "" 

Printer.Print " " 

Printer.Print "         Submerged load hanging below section of Drill Pipe 1, lbs  =   "; IIf(TEDP1.Text = 

"", "No Data", TEDP1.Text); "" 

Printer.Print "         Submerged load hanging below section of Drill Pipe 2, lbs  =   "; IIf(TEDP2.Text = 

"", "No Data", TEDP2.Text); "" 

Printer.Print "         Submerged load hanging below section of Drill Pipe 3, lbs  =   "; IIf(TEDP3.Text = 

"", "No Data", TEDP3.Text); "" 

Printer.Print "         Submerged load hanging below section of Drill String, lbs  =   "; IIf(BTEDP.Text = 

"", "No Data", BTEDP.Text); "" 

Printer.Print " " 

Printer.Print "         Critical Rotation Speeds Nodal Vibration of Drill Pipe 1, rev/min  =   "; 

IIf(NV1.Text = "", "No Data", NV1.Text); "" 

Printer.Print "         Critical Rotation Speeds Nodal Vibration of Drill Pipe 2, rev/min   =   "; 

IIf(NV2.Text = "", "No Data", NV2.Text); "" 

Printer.Print "         Critical Rotation Speeds Nodal Vibration of Drill Pipe 3, rev/min   =   "; 

IIf(NV3.Text = "", "No Data", NV3.Text); "" 

Printer.Print "         Critical Rotation Speeds Spring Pendulum, rev/min  =   "; IIf(SP.Text = "", "No 

Data", SP.Text); "" 

Printer.Print " " 

Printer.Print "         Allowable Toque & Pull on A.P.I. Drillpipe min. torsion yield strength under 

tension of Drill Pipe 1, (lb-ft) =   "; IIf(QT.Text = "", "No Data", QT.Text); "" 

Printer.Print "         Allowable Toque & Pull on A.P.I. Drillpipe min. torsion yield strength under 

tension of Drill Pipe 2, (lb-ft)  =   "; IIf(QT2.Text = "", "No Data", QT2.Text); "" 

Printer.Print "         Allowable Toque & Pull on A.P.I. Drillpipe min. torsion yield strength under 

tension of Drill Pipe 3, (lb-ft)  =   "; IIf(QT3.Text = "", "No Data", QT3.Text); "" 

Printer.Print " " 
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Printer.Print "         Total Drill String Stretch  =   "; IIf(STOTAL.Text = "", "No Data", STOTAL.Text); 

"" 

Printer.Print "         Effect of stretch due to string weight, inch  =   "; IIf(SW.Text = "", "No Data", 

SW.Text); "" 

Printer.Print "         Effects of stretch due to string temperature  =   "; IIf(ST.Text = "", "No Data", 

ST.Text); "" 

Printer.Print "         Torsion  =   "; IIf(TORSION.Text = "", "No Data", TORSION.Text); "" 

Printer.Print " " 

Printer.Print "         

=========================================================================

=====================" 

   

      

     

     

    Printer.EndDoc 

     

 

 

End Sub 

 

 

 

 

 

 

Private Sub print_Click() 

 

dlg.ShowPrinter 

 

lnp = (Val(LHWDP1.Text) + Val(LDP1.Text) + Val(LDC.Text) + Val(LDP2.Text) + Val(LDP3.Text)) 

 

Printer.Print " " 

Printer.Print " " 

Printer.Print " " 

Printer.Print "         Drill_Horse (Drill String Design and Horse Power Requirement (for Drilling Fluid) 

for Petroleum Wells)" 

Printer.Print "         In case Horse Power Requirement (for Drilling Fluid) for Petroleum Wells" 

Printer.Print " " 

Printer.Print " " 

Printer.Print "         Well Name : "; IIf(wn.Text = "", "No Data", wn.Text); "" 

Printer.Print " " 

Printer.Print "            Data Input" 

Printer.Print "         

=========================================================================

=====================" 

Printer.Print "         Total Depth (ft)    =   "; IIf(depth.Text = "", "No Data ", depth.Text); "" 

Printer.Print "         Hole Deviation (degree) =   "; IIf(Ang.Text = "", "No Data ", Ang.Text); "" 

Printer.Print "         Drill String Length (ft)   =   "; IIf(lnp = "", "No Data", lnp); "" 

Printer.Print "         Drillpipe 1 Length (ft)  =   "; IIf(LDP1.Text = "", "No Data", LDP1.Text); "" 

Printer.Print "         Drillpipe 1 Outside Diameter (inch)   =   "; IIf(OD.Text = "", "No Data", OD.Text); 

"" 

Printer.Print "         Drillpipe 1 Inside Diameter (inch)   =   "; IIf(ID.Text = "", "No Data", ID.Text); "" 

Printer.Print "         Drillpipe 2 Length (ft)   =   "; IIf(LDP2.Text = "", "No Data", LDP2.Text); "" 

Printer.Print "         Drillpipe 2 Outside Diameter (inch)   =   "; IIf(OD2.Text = "", "No Data", 

OD2.Text); "" 

Printer.Print "         Drillpipe 2 Inside Diameter (inch)   =   "; IIf(ID2.Text = "", "No Data", ID2.Text); 

"" 

Printer.Print "         Drillpipe 3 Length (ft)  =   "; IIf(LDP3.Text = "", "No Data", LDP3.Text); "" 
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Printer.Print "         Drillpipe 3 Outside Diameter (inch)  =  "; IIf(OD3.Text = "", "No Data", 

OD3.Text); "" 

Printer.Print "         Drillpipe 3 Inside Diameter (inch)  =   "; IIf(ID3.Text = "", "No Data", ID3.Text); 

"" 

Printer.Print "         Heavy Weight Drillpipe Length (ft)  =   "; IIf(LHWDP.Text = "", " No Data ", 

LHWDP.Text); "" 

Printer.Print "         Heavy Weight Drillpipe Outside Diameter (inch)  =   "; IIf(Ohw.Text = "", " No 

Data ", Ohw.Text); "" 

Printer.Print "         Heavy Weight Drillpipe Inside Diameter (inch)  =  "; IIf(Ihw.Text = "", " No Data 

", Ihw.Text); "" 

Printer.Print "         Drillcollar Length (ft)  =   "; IIf(LDC.Text = "", "No Data", LDC.Text); "" 

Printer.Print "         Drillcollar Outside  Diameter (inch)  =  "; IIf(ODC.Text = "", " No Data ", 

ODC.Text); "" 

Printer.Print "         Drillcollar Inside  Diameter (inch)  =  "; IIf(IDC.Text = "", " No Data ", IDC.Text); 

"" 

Printer.Print "         Bit Size (inch) =   "; IIf(Dh.Text = "", " No Data ", Dh.Text); "" 

Printer.Print "         Mud Density (ppg)   =   "; IIf(density.Text = "", " No Data ", density.Text); "" 

Printer.Print "         Mud Viscosity (cp)  =   "; IIf(Dh.Text = "", " No Data ", Dh.Text); "" 

Printer.Print "         Bingham's Yield Value (lb/100sqft)  =   "; IIf(Dh.Text = "", " No Data ", Dh.Text); 

"" 

Printer.Print "         Mechanical Efficiency   =    "; IIf(M.Text = "", " No Data ", M.Text); "" 

Printer.Print "         Volumetric Efficiency   =    "; IIf(V.Text = "", " No Data ", V.Text); "" 

Printer.Print "         Circuration Rate (gpm)  =   "; IIf(rate.Text = "", " No Data ", rate.Text); "" 

 

     

    Dim TFP, SUR 

        TFP = TF 

        If TFP = 1 Then 

        Printer.Print "     Type of Formation is Soft Formation" 

        ElseIf TFP = 2 Then 

        Printer.Print "     Type of Formation is Hard Formation" 

        Else: Printer.Print "         Type of formation not available" 

        End If 

 

        SUR = inp 

        If SUR = 1 Then 

        Printer.Print "         Surface Pressure Loss is Type 1" 

        ElseIf SUR = 2 Then 

        Printer.Print "         Surface Pressure Loss is Type 2" 

        ElseIf SUR = 3 Then 

        Printer.Print "         Surface Pressure Loss is Type 3" 

        Else: Printer.Print "         Surface Pressure Loss is Type 4" 

        End If 

  

  

Printer.Print " " 

Printer.Print " " 

Printer.Print " " 

Printer.Print " " 

Printer.Print "                  Pressure Loss and Horse Power" 

Printer.Print "         

=========================================================================

=====================" 

Printer.Print "         Mud Velocity around Drillpipe   =      "; IIf(Vacp.Text = "", " No Data ", 

Vacp.Text); "" 

Printer.Print "         Surface Pressure Loss   =      "; IIf(Ps.Text = "", " No Data ", Ps.Text); "" 

Printer.Print "         Pressure Loss inside Drillpipe 1  =      "; IIf(Pp.Text = "", " No Data ", Pp.Text); "" 

Printer.Print "         Pressure Loss inside Drillpipe 2  =      "; IIf(Pp2.Text = "", " No Data ", Pp2.Text); 

"" 
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Printer.Print "         Pressure Loss inside Drillpipe 3  =      "; IIf(Pp3.Text = "", " No Data ", Pp3.Text); 

"" 

Printer.Print "         Pressure Loss inside Heavy Weight Drillpipe  =       "; IIf(Phw.Text = "", " No Data 

", Phw.Text); "" 

Printer.Print "         Pressure Loss inside Drillcollar   =      "; IIf(Pc.Text = "", " No Data ", Pc.Text); "" 

Printer.Print "         Pressure Loss across Bit   =      "; IIf(Pb.Text = "", " No Data ", Pb.Text); "" 

Printer.Print "         Pressure Loss in annulus around Drillcollar   =      "; IIf(Pac.Text = "", " No Data ", 

Pac.Text); "" 

Printer.Print "         Pressure Loss in annulus around Heavy Weight Drillpipe   =      "; IIf(Pahw.Text = 

"", " No Data ", Pahw.Text); "" 

Printer.Print "         pressure Loss in annulus around  Drillpipe 3  =       "; IIf(Pap3.Text = "", " No Data 

", Pap3.Text); "" 

Printer.Print "         pressure Loss in annulus around  Drillpipe 2  =       "; IIf(Pap2.Text = "", " No Data 

", Pap2.Text); "" 

Printer.Print "         pressure Loss in annulus around  Drillpipe 1  =       "; IIf(Pap.Text = "", " No Data 

", Pap.Text); "" 

Printer.Print "         Total Pressure Loss   =      "; IIf(Pt.Text = "", " No Data ", Pt.Text); "" 

Printer.Print "         Horse Power Required   =      "; IIf(HP1.Text = "", " No Data ", HP1.Text); "" 

Printer.Print " " 

Printer.Print "         

=========================================================================

=====================" 

Printer.Print " " 

    

    

      

     

     

    Printer.EndDoc 

     

End Sub 
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	��/0�*ก�� Drill_Horse 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 �-2 


�����
�����
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Standpipe 3 40 3.5 40 4 45 4 45 

Horse 2 45 2.5 55 3 55 3 55 

Swivel wash 

pip gooseneck 

2 4 2.5 5 2.5 5 3 6 

Kelly 2.25 40 3.25 40 3.25 40 4 40 
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Abstract 

The software was created to design drill string 

and determine horse power requirement (for drilling fluids) 
for petroleum wells which here after is called Drill_Horse 

(Drill string design and horse power requirement for 

drilling fluid). The system and structure of software is 
based on the basic of theory and real data, but is not 

considered on the factor of experiences. The input 

parameters are hierarchically characterized into two groups 
using various criteria, e.g., well properties, engineering 

requirements, design constraints, etc. The input analysis is 

first performed to check probable process of data base, 
e.g., fluid specific gravity, viscosity, Bingham yield, depth, 

drill pipe size and volumetric efficiency. In addition, 

Microsoft visual basic 6.0 is applied to develop the 
software. 

  

Introduction 

The designing drill string and requiring horse 

power (for drilling fluids) are major factors for petroleum 

wells. Thus, optimizing design can improve efficiency 
process of drilling wells. Nowadays, more commercial 

software’s developed for these objectives which  have  

high efficiency are accurate but they must be bought costly 
with copyright, register, annual contract and etc. 

Therefore, the objective of this research is to develop 

software for all drilling process, including designing drill 
string and horse power requirement (for drilling fluids), 

but is not on process of completion wells (designing casing 

and tubing).          

 

Literature review 

 There are commercial software for designing 
drill string and requiring horse power (for drilling fluids), 

such as drillstring_Design, Nozzle_Selection, 

Hydraulics_Analyzed and Bit_Hydraulics from 
www.roughnesscity.com, www.sharewareconnection.com, 

www.downloadatoz.com and www.sargent.dk 

respectively. In addition, Pre_Ho (Pressure Loss and Horse 
power for Thailand Drilling well) is a free software which 

is developed by Assoc. Prof Kriangkrai TRISARN 

(Research title: optimizing drilling factors and conditions 
for Thailand petroleum wells). 

 

Scope and limitation 

1. Visual Basic 6.0 is use to develop 

software (Drill_Horse). 
2. Drill sting design comprise drill pipe (3 

section, including old and new pipe), heavy 

weight drill pipe, drill collar.  
3. Horse power requirement comprise total 

pressure loss of all drill string design and 

horse power of circulation system 
(drilling fluids). 

4. Drilling fluids specifications are oil base 

mud, water base mud, polymer mud, and 
anything that can be determined in term 

of density (lb/gal), viscosity (cp) and 

Bingham plastic (lb/100sqft). 
5. The software (Drill_Horse) can be almost 

applied to petroleum fields. 

  

Software Development (Methodology) 
The Drill_Horse includes a main page and 2 

modules, including designing drill string and requiring 
horse power (for drilling fluids) as follow as in Figure 1. 

Interface of each module is developed and composed with 

four functions; including input, output, common button 

and catalogs of drill string. Flowchart is a step for software 
development which identifies step, procedure and compile 

of software in terms of pictures or symbols. Compile of 

software includes manual input, checking input, 
calculation and compile and output as the in Figure 2. In 

addition, limitation of input data shows in the Appendix 

 

Technical Result and comparisons 

There are 9 case studies for testing software. 

Methodology is the comparison output of Drill_Horse with 
daily drilling and mud report. Consequently, the result is 

satisfied as in table 1 which shows a case study. 

 

Discussion and conclusion 

 From Technical Result and comparisons, the 

software (Drill_Horse) can compile and calculate satisfied 
output when it compares with dairy drilling and mud 

report. Thus, Drill_Horse can be almost applied to 

petroleum fields. 
 

Acknowledgement 

I am grateful to Suranaree University of 
Technology for supporting skill and knowledge, and to all 

SUT personnel who supported the study, especially 

Associate Professor Kriangkrai Trisarn and Mr.Nasonkrit 
Vatcharakup. 

 

 
 

Figure 1: The main page of Drill_Horse (theory refer 

Trisarn K., 2005) 
 

 NO 

 Yes 

 
 

Figure 2: Flow chat of Drill_Horse 



Table 1: Comparison between Drill_Horse versus dairy drilling and mud report 

 

Input 

 

Output 

 

Drill_Horse 

Dairy 

drilling and 

mud report 

Drill string design 

  Hole depth (ft) 

  Hole Deviation (degree) 

  Tensile Safety Factor  
  Collapse Safety Factor 

  Weight on Bit SF 

  Cross section area(sq.in)  
  Minimum Yield Stress (psi) 

  Temperature (F) 

  WOB (lb) 
  Revolutions per minute (rpm) 

  Length one pipe (ft) 

  horsepower (hp) 
  Weight (lb. /ft.) 

      - hwdp  

      - drill collar  
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  OD pipe (inch) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  ID pipe (inch) 

      - drill pipe range 1  
    - drill pipe range 2  

    - drill pipe range 3  

  Tensile strength (lbs) 
      - drill pipe range 1  

    - drill pipe range 2  

    - drill pipe range 3  
  Collapse (psi) 

      - drill pipe range 1  

    - drill pipe range 2  
    - drill pipe range 3  

  HWDP Length (ft) 

  Density of Mud (ppg) 

 
12,795 

0 

1.3 
1.125 

0.85 

5,000 
100,000 

400 

55,000 
100 

30 

300 
 

49.3 

110 
20.9 

21.9 

- 
 

5 

4.5 
- 

 

4 
3.8 

- 

 
311,540 

553,830 

- 
 

4,760 

12,990 
- 

552 

13 
 

 
Buoyancy Force 

Length (ft) 

             - heavy weight drill pipe (ft) 
           - drill collar (ft) 

             - drill pipe range 1 (ft) 

           - drill pipe range 2 (ft) 
           - drill pipe range 3 (ft) 

           - Total length (ft) 

Buoyed weight (lbs) 
             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 

             - drill pipe range 1 (lbs) 
           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 

           - Total (lbs) 
Air weight (lbs) 

             - heavy weight drill pipe (lbs) 

           - drill collar (lbs) 
             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 

           - drill pipe range 3 (lbs) 
             - Total (lbs) 

Allowable Collapse Pressure (psi) 

             - drill pipe range 1 (psi) 
           - drill pipe range 2 (psi) 

           - drill pipe range 3 (psi) 

The net action collapse pressure (psi) 
             - drill pipe range 1 (psi) 

The net length collapse pressure (ft) 

             - drill pipe range 1 (ft) 
           - drill pipe range 2 (ft) 

           - drill pipe range 3 (ft) 

Tension safety factor of the new drill string design 
             - drill pipe range 1  

           - drill pipe range 2  

           - drill pipe range 3 
Submerged load hanging below section of DP (lb)  

             - drill pipe range 1 (lbs) 

           - drill pipe range 2 (lbs) 
           - drill pipe range 3 (lbs) 

             - Total (lbs) 

Critical Rotation Speeds Nodal Vibration  
             - drill pipe range 1 (rev/min) 

           - drill pipe range 2 (rev/min) 

           - drill pipe range 3 (rev/min) 
Critical Rotation Speeds Spring Pendulum 

(rev/min) 
Allowable Toque & Pull on A.P.I. Drillpipe min. 

torsion yield strength under tension 

             - drill pipe range 1 (lb-ft) 
           - drill pipe range 2 (lb-ft) 

           - drill pipe range 3 (lb-ft) 

Total Drill String Stretch 
Effect of stretch due to string weight, (inch) 

Effects of stretch due to string temperature 

Torsion 
 

 
0.8015 

 

552 
734 

7,710 

3,799 
- 

12,795 

 
21,812 

64,713 

129,153 
66,683 

- 

282,361 
 

27,214 

80,740 
161,139 

83,198 

- 
352,291 

 

4,231 
11,547 

- 

 
8,640 

 

5,569 
15,199 

- 

 
1.3 

1.77 

- 
 

215,678 

282,361 
- 

282,361 

 
235.18 

216.32 

- 
 

20.16 
 

 

296,125.95 
161,742.46 

- 

449.89 
79.47 

370.42 

15,750 

 
0.8015 

 

552 
734 

7,710 

3,799 
- 

12,795 

 
21,812 

64,713 

129,153 
66,683 

- 

282,361 
 

27,214 

80,740 
161,139 

83,198 

- 
352,291 

 

4,231 
11,547 

- 

 
8,640 

 

5,569 
15,199 

- 

 
1.3 

1.76 

- 
 

215,678 

282,361 
- 

282,361 

 
235.18 

216.32 

- 
 

20.16 
 

 

296,125.95 
161,742.46 

- 

449.89 
79.47 

370.42 

15,750 

 

 

 
 

 

 
 

 

 

 
 

 

 



Table 1: Comparison between Drill_Horse versus dairy drilling and mud report (cont) 

 

Input 

 

Output 

 

Drill_Horse 

Dairy 

drilling and 

mud report 

Horse power requirement 

Hole Depth (ft) 

Bit size (inch) 

Nozzle size (inch) 
Mechanical Efficiency 

Volumetric Efficiency 

OD - drill pipe 1 (inch) 
       - drill pipe 2 (inch) 

       - drill pipe 3 (inch) 

       - drill collar (inch) 
       - hwdp (inch) 

ID - drill pipe 1 (inch) 

     - drill pipe 2 (inch) 
     - drill pipe 3 (inch) 

     - drill collar (inch) 

     - hwdp (inch) 
Type of Formation  

Circulation Rate (ft/min) 

Type of Surface Pressure Loss  
 

Density of Mud (ppg) 

Mud Viscosity (cp) 
Bingham Yield (lb/100sqft) 

Length drill pipe 1 (ft) 

            drill pipe 2 (ft) 
            drill pipe 3 (ft) 

            drill collar (ft) 

            hwdp (ft) 
 

 
6,000 

7.875 

0.4062 
0.85 

0.9 

4.5 
- 

- 

6.75 
5 

3.826 

- 
- 

2.813 

3 
1 

- 

3 
 

10 

10 
10 

5,500 

- 
- 

500 

- 

 
Mud velocity around drill pipe (ft/sec) 

 

Surface pressure loss (psi) 
 

Pressure loss inside  

        - drill pipe 1 (psi) 
        - drill pipe 2 (psi) 

        - drill pipe 3 (psi) 

        - drill collar (psi) 
        - heavy weight drill pipe (psi) 

 

Pressure loss across bit (psi) 
 

Pressure loss in annulus around 

         drill pipe 1 (psi) 
         drill pipe 2 (psi) 

         drill pipe 3 (psi) 

         drill collar (psi) 
         heavy weight drill pipe (psi) 

 

Total Pressure loss (psi) 
 

Horse power required (hp) 

 
253.13 

 

35.77 
 

 

270.65 
- 

- 

107.57 
- 

 

569.87 
 

 

83.29 
- 

- 

96.72 
- 

 

1,163.87 
 

272.48 

 
250 

 

32 
 

 

270 
- 

- 

108 
- 

 

580 
 

 

83 
- 

- 

97 
- 

 

1,170 
 

275 
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Appendix 

Table 2 shows limitation of input data. 
Input Limitation of input 

Drill string design 

1. Hole depth (ft) 

2. Hole Deviation (degree) 
3. Tensile Safety Factor  

4. Collapse Safety Factor 

5. Weight on Bit SF 
6. Length one pipe (ft) 

7. Density of Mud (ppg) 

Horse power requirement 

8.    Hole depth (ft) 

9. Nozzle size (inch) 

 
10. Mechanical Efficiency 

11. Volumetric Efficiency  
12. Type of Formation  

 

 
 

13. Circulation Rate (ft/min) 

14. Type of Surface pressure Loss 
(ppg) 

 

15. Length (ft) 
 

 

50 - 99,999  

0-60  
1.0-1.5 

0.8-1.6 

0.7-1.0 
26-40 

5-25  

 
50-99,999 

NOZZLE Same 

diameter 
0.8-1.0 

0.9-1.0 
   1 soft fm 180 

ft/min 

   2 hard fm 165ft/ 
min   

or Input velocity  

1-4 (stand pipe, 
horse, sweivel and 

kelly) 

Sum length = depth 

 

 

 
 

 

 
 

 

 
 

 

 
 

 




