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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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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 (Ibs)

3.1 heavy weight drill pipe (Ibs)
3.2 drill collar (Ibs)

3.3 drill pipe range 1 (Ibs)

3.4 drill pipe range 2 (Ibs)

3.5 drill pipe range 3 (Ibs)

3.6 Total (Ibs)

4. Air weight (Ibs)

4.1 heavy weight drill pipe (Ibs)
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4.2 drill collar (Ibs)
4.3 drill pipe range 1 (Ibs)
4.4 drill pipe range 2 (Ibs)
4.5 drill pipe range 3 (Ibs)
4.6 Total (Ibs)
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 (Ib)
9.1 drill pipe range 1 (Ibs)
9.2 drill pipe range 2 (Ibs)
9.3 drill pipe range 3 (Ibs)
9.4 Total (Ibs)
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 (Ib-ft)
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12.2 drill pipe range 2 (Ib-ft)

12.3 drill pipe range 3 (Ib-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

1. drill pipe

2. heavy weight drill pipe
3. drill collar

4. Nozzle size

5. Type of formation

6. Type of surface pressure

L MUIUKIAUTIADIA Buoyancy Force, BF

BF

[ 9 v @ .
o ATUIUNINIVYTIVDINTURIEHUIN WAL I UN Drill collar

_ MW
65.5
lag BF = buoyancy factor dimensionless
MW =  mud weight, Jaus/inaasu
655 =  weight of a gallon steel, Uaua/inaaeu

ABW
Length DC = (cosa)(SF)(BF)(CW)
Tag ABW= Maximum Weight on Bit Youa
BF = buoyancy factor, dimensionless

CwW

- (gums 1.1)

-—-- (UM 1.2)
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SF = safety factor, 0.85
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Foamsldnomz siafe) AaoaA%I9ANE

Pt X 0.90 . (Lhdp X thp) + (de X Wdc)
SE xW,, x BF W

Ldpl = — (M3 1.3.1)

#9am31¥ne11z 709¥ia Aa0AFIIAVE (BBALVVIINAY dUAIT1.3.1)

Fx090 (L X W)+ Ly, x Wy, )+ (L X W)
SExW,,, x BF W

Ldp2 =

- (@uUN19 1.3.2)
#04M3 19101912 FUFHA ABDAFIIAINY (BOAUVUIINAY AUNIT1.3.1-2)
Ldp3 =

B X 090 _ (Ldpl X VVdpl) + (Lde X VVde) + (Lhdp X VVhdp) + (de X VVdc)
SFxW,,,x BF w

dp3

-- (UM 1.3.3)

Tag P = Tensile Strength, Youa

BF = buoyancy factor, dimensionless
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L, = ANMUENINTLZ, WA
L, = anuenMuzHiIuwaz i, e
L, = ANUEIAIZHIN, o
Y
o Y J
W, = mindune, doua. /e
3/ v 9 7 9 J
W, = iminmuigmianutagin, Ueudna
Y
o Y o J
Wy = mindugmin, deus/a

SF = safety factor, 0.85

v
o

o A [ :’ . 4
imiinfugegluiiilnay Buoyed weight, Youa

Buoyed weight = [(Ldp x Wdp) + (Lhdp x Whdp) + (Ldc x Wdc)] BF
—- (UM3 1.4)
Tag Ldp =  AWeMU0IMweg (1,2, 3), ia
Lhdp =  A2meveIfumzniin (1, 2, 3), #a
Lde =  anwenvesmumigmisnuuazmin, e
9
wdp =  hmiinaennuenvesmumz (1,2, 3)
Y
Whdp=  ihwiindeanuenvesumizniin, Yous
Y
wde = hmindeanuenvesfumizmianuazmin
BF = buoyancy factor

E4
U

YUABUMSLABN Drill Pipe

miquawmﬁ’mmz (Collapse)

f112% Allowable collapse pressure :

PP
Pac = S_F - (guMsg 1.5)



I@]EJ Pac
Pp

SF

2-6

allowable collapse pressure, psi
theoretical collapse pressure from API tables, psi

Collapse Safety Factor (1.1 - 1.3)

AU the net action collapse pressure

LW
PC = £ --- (AUN15 1.6)
19.251

A112% the net length collapse pressure

P x19.251
Lmax= ——— - (AUM9s 1.7)

w, (SF)
las PC = net action collapse pressure, psi
Lmax = net length collapse pressure, 1’!@]
=1

L = A10anveInquaie, Wa

Wg = weight of the drilling fluid, Youa Mnaaou

19.251 = AN

Pac = allowable collapse pressure, psi

SF = Collapse Safety Factor (1.1 - 1.3)
The tension safety factors of the new drill string design
TunseenUUUA1 Tension Load Safety Factor 92 10 1nauns

P x0.9
Safety Factor (SF) = p - (guM9s 1.8)
Tag Pt = Theoretical tension load from API table, ﬂauﬁ
09 = Safety factor relating proportional limit to yield strength
P = Submerged load hanging below section of DP, Yous



foanilEnome siafe) AaoaA%I9AINEN

Ldpl = P x0.9 -~ (N3 1.8.1)
Buoyed Hook Load

Fo3m 3 19M01912 A09FUA AADATIINUE)

P x0.9
Ldpl =" Byoyed Hook Load - D p, Hool Load

P x0.9
Buoyed Hook Load

Ldp2 = - (euM3 1.8.2)

d01m3l¥o1912 A 1uTia Aa0AFIIANNY

Ldol P x0.9
pl =

Buoyed Hook Load - D p, Hool Load - D p, Hool Load

P x0.9

Ldp2 =

Buoyed Hook Load - D p, Hool Load

P, x0.9

Ldp3 = - (dUM3 1.8.3)

Buoyed Hook Load

Submerged load (Buoyed hook load)

P = BwtDC+BwtHWDP)+BwtDP1,2,3 - (@uN19 1.9)
Tag P = Submerged load hanging below section of DP, Youd
BwtDC =  Buoyed weight Mumizmiianuazniin
B wt HWDP - Buoyed weight AUIIZHITA

BwtDP = Buoyed weight MUY
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L 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

L The critical speed for Nodal vibration may be predicted by the formula

RPM = M(D%dz)“5 - (@UM5 1.10)
Tas RPM = nodal critical speed, soU/UM
L = ﬂ?”I‘JJEJ”I’JfS]}”I‘L!L%”Ing{WHLaEJ?,ﬁﬁ
D = Lﬁ’uvi"nufdmf’fﬂanmﬂuaﬂﬁ'mm”ls(1,2,3),53
d = Lﬁ’uvi”lufdfue’fﬂanmﬂgluﬁ’mm”ls(1,2,3),‘53
4760,000 =  aAgi

The Spring Pendulum

® The critical speed for Spring Pendulum vibration may be predicted by the formula

258,000
RPM = T - (AuM9s 1.11)
Tag RPM = Pendulum critical speed, 3 u/u
=1
L = ANanveInquee, Wa
258,000 =  AAdA

L Allowable Toque & Pull on A.P.I. Drill pipe

Max. Allowable Torque/pull <85 % Min Yield Strength
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PZ

0, = 0.096167><J\/(Ym x 0.85)° d — (AuMg 1.12)

Tag Q = min. torsion yield strength under tension, Yous. -VJ‘@]
. T .
J = Polar moment of Inertia = 37(D4 +d*yin'
Y 7 v 2
D = UAMUFUINANNIYUDNNIUNRIL, U
Y o v 2
d = Ltmmug{uﬂﬂanmaiumumz, U1
Y, = Min. Yield Stress (psi)
o
P =  Total tensile load (ou)
k4
A = Cross Sectional Area (u’Jz)

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

L’(65.44—-1.44W,)
es = £ - (AuM73 1.13)

9.625x10’

4
stretch, 47

Tae es

=4
L ANVANVBINQUINE, Y@

Wg =  weight of fluid, Jeuainaasu



2-10

L Effects of temperature

et = L(7.867x10°)x (F-32) — (A3 1.14)
Tag et = stretch, due to temperature
a A 4
F = quugiimase, esrvlusulea
=1
L = ANNanvednqueg, Wa

L4 Drill string Stretch

eTot = es + et - (@UN15 1.15)
Tag 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 = w - (@uN19 1.16)

RPM

Tas T torque delivered to drill pipe, ‘I/)!G] /oud

HP = horsepower used to produce rotation of pipe
RPM = revolutions per minute

5250 AAIN
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o w 4 d o o 091
2.2.2 ﬂ1§i’]i’]ﬂLL']_l‘]Jﬂﬁlf‘Nlﬂ?@\1fluﬁﬁ1ﬁ5ﬂ§$ﬂﬂﬁ3~!ﬂlﬁﬂuu11ﬂau ‘]Jﬁgﬂ'ﬂ']_lé}?f] aqunIg

NN Awaaluase 2.2

) o o w 4 d o o :
M13149 2.2 ﬁllf‘ﬂiﬁTﬁﬁJfﬂi@@ﬂLL‘]J‘]Jﬂ"Ia\‘]Lﬂ?ﬂﬂﬂu@ﬁ?ﬂiﬂi%ﬂﬂﬂﬁ:‘luﬁﬂuu"ﬁﬂau

suuwy | Srwam HINENTIA

quUNS 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)  Trregularities of circulating system.

Flowchart of Circulation System
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Hosa Gooseneck

(Kelly Hose)

Standpipe < Swivel

m

Slush Pump

Kelly

Drillpipe

5 Blowout
N Preventers
R (BOP's)

/ Casing

Reserve Pit
CIRC2.PCX GEUSERVICES TRAINING DEPT,

d‘ =S 4 1 a =
3U 2.1 Magaudennuan o a9 melumsmizrguil Tns@ey

Y



Tag

Psurf Ps

Pdp

Pdpa

Pdc
Pdca

Apt = Aps + App +Aphp + Apc + Apb + Apac + Apanp +Apap

=

glﬁ%zzwai3nﬂ31nﬁuqqﬂﬁaﬂ1ﬁhﬁnim1$quﬂiﬁiﬁan
Apt = pump discharge pressure

Aps = pressure loss in surface piping, standpipe, and mud hoses
App = pressure loss inside drill pipe

Aphp = pressure loss inside heavy weight drill pipe

A pc = pressure loss inside drill collars

Apb

Apac = pressure loss in annulus around drill collars

pressure loss across bit water courses or nozzles

Apap = pressure loss in annulus around heavy weight drill pipe

Apap = pressure loss in annulus around drill pipe

2-13
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® 5331715 I11a The flow rate, LNAAOW/UIA
q = Aufiusnaresieseriadiume x i) — (duN3 2.1)
= 2.45x (dhz- doz) XV
Tao v = anw, WaAui

2.45

conversion factor
= (TU/4) x (42 4NAQdUANSITA) x (6071194
(144 i’ 7A) x (5.615 W Andisa)
d = mumﬁ’amz,fi’;

9
d, = @durugudnaninisueniiumiz, i

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

I T - Vi 1= N
wh [ L d o, = e, m
. g e, Lamge 1o Lamgthl 1.O. Lewgth 1.D. Length
| Sremdoto e sgz ol | g1 ¢ | & 44
_Mr‘ T e s ;."_ ‘l: s - Pris m: .!: i: ~l:
m: -?ﬂmﬂhﬂdw—”h*,hdm"*l“mhw /
: -"—;‘J;.w——'-—-h-h 7 jetme of 4" pipe (et 39) , l/
Y
v, > I,ﬁaso
4 V
Wi
-l/ i - '//
A P
g200 74 114 j200
; y
// -
7
ilw A #2h0 so
-
- 1
! ] -
' / e 3 /
A 1 ] et
Z o et 24 1
-1 | —1
PP o — |4
P | - }—1 1 i
P e |—1 L1
= 1 1
=
[ 400 300 800 0 800 00 1000
CRCULATION RATS rem
i loeses in surf; Courtesy Hughes Tool Company.

d‘ 3 = dal a = % 2 = g}
sun 2.3 mmmqtymﬂ‘wummfmﬂmmwmmagumﬂuuﬂﬂau

Y



3103 mmsmmauﬂuaumﬂﬁ'ﬁm

Surface pressure loss for #1

Surface pressure loss for#2

Surface pressure loss for #2A

Surface pressure loss for#3

Surface pressure loss for#4

Aps

Tag Y

=
[

9
~

y =0.0007q" +0.0358q
y =0.0002q" + 0.0149q
y=0.0003q" +0.0186q
y=0.0001q" + 0.0081q
y =0.0001q" - 0.0014q

=

= ANUAUNGYAEL

- qUN5 (2.2a)
--- AUNT (2.2b)
--- AN (2.2¢)
--- @UN17 (2.2d)
-—- AUNT (2.2¢)

F4
SUNUR, piping,

standpipe, t/81¥ mud hoses, psi

q 8031713 i@ (flow rate), AAADU/UIN

° U I a .. . 2
L NITAHIUNINININETIINGA Critical Velocity, Ve (V!G]/’Ju”lﬁ)

1084, +1.08,/u,” +9.3pd2Y,

VC
P,
108, +1.08\/,upz +93pld, -4, )'v,
YT p(da —d, )

- AUNT (2.3)

- AUNT (2.4)

o 1 < a . a ~
®  MIAUIVNIAINIINGINI The actual velocity, V (We/I119)

q
2.454>

<|
Il

q
2.45\d? -d;}

v

--- AN (2.5)

--- AUN1T (2.6)

2-15
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1 3 a a
Tag v, = a1nnusInga, Wasuin
—_ < Aa A =1
Vo= anuEn, Waaunn
Y P
p, = anunuuiuihlaay, Jeudmnaaeu
Y
1 J a
d, = @dudiugudnaemeusniuez, in
Y 1 4 FY ay
d = duiuguananmelumuni, i)
= g‘ a a 4
Up = anuniaihlaauludaiuzwaradn, tsuaness
a Jd
Y, = 999310903058, Youasas 100 A1319%a

9
o — < . .
NICRSUHU 5)1 v <V, %Lﬂums"lwmmmmﬁw (flow is laminar)

— I y 1 .
v > Ve, 3ilums Imavvuuihnliu (flow is turbulent)

L N13AIUIY Newtonian Fluid Flow
vodTvait lnalunessddnsazmsina 2 uw fe
M3 lwauuysus ¢1(Laminar) In laminar flow the fluid moves in parallel layers or
laminar which are at all times parallel to the direction of flow.
N3 "lwmmu‘f]uﬂ’m (Turbulent)In turbulent flow, secondary irregularities and

eddys are imposed on the main or average flow pattern.

® 131U Reynolds number

928 pvd,
R,=—— — AUMT (2.7)
7,
928 pv(d —d.
R, = ( 2 ) - qUMT (2.8)
U
lag Re = Reynolds number
— < a a ~
Vo= AanmEnsawesns Iva, WaAud
Y
£ = anwmuuiwihlaay, Yeusmnaaou
Y
d, = durugudnanmousnmumg, i
Y ¢ v 2
d = duiugudnananelunumie, U7

Y
anuniiaii Inay, yudnesa

"
I
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q = circulating volume, unaaou/ N
M a 1 3
Tﬂﬂmllﬂ%z‘wmsmnwms"lwmmﬂmmuiﬂ 91N It is commonly consider that if:
Yy

I a ~ .

Re <2000, Wums Tvavsiasuisey (laminar)
I A o 1

Re > 2000, 11um5 Imawsiailuilu (turbulent)

2000 < Re <4000, flow is in transition

L MIAUIUANVAUYDINS MMAUDUF VIS oY Laminar Flow, the Hagan-Poiseuille law

For practical values of v, the behavior of Bingham fluids may be expressed as:

Ap = LY, + 'UPVLZ - AN (2.9)
300d;, 1500d;
Ap = LY, N HVL — UM (2.10)
300(d, ~d,) 1500(d, —d, |
Tag Ap = laminar flow pressure drop, ﬂﬂuﬁ’/ﬁ}?z
Up = mmwﬁmfﬂﬂau“luﬁmuswmﬁﬁﬂ, HUAND R
Vo= anuiEnTawesns lva, WaAud
Y, = y9nnnvesuiey, deudde 100 mseya
L =  anuenvesmuweg, va
i, = duihuguénaamouenfne, i
d = dudugudnanneludiumg, i

L MIMUIUANVAUVDINT Inanuvuilug 1 Turbulent flow, Fanning’s equation applied:

_ oLy’
” 25.8d, - AUN5 (2.11)
JpLv’

= -—-- qUN19 (2.12
P=258(d —d,) 212
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Y
d A
Tag Ap = turbulent flow pressure drop, Uoua/iy’
f = Fanning friction factor
- < Aa a
Vo= anuiieswesms lva, WeAud
Y p
p = mmwumuuuﬂﬂau, ﬂauﬂ/gmaa@u
E4
] 4 a
d, = @dudugudnaemeusniumez, in
Y 1 4 Y Q,,
di = Laumug{uﬂﬂmﬂmﬂclumumz, U1

The friction factor (£) AviladeNdenane Re 1ag ANUVFVTZVOIHIAIWIET Famarla

INNMINAADINAAAY

ocR e

om\ < -
—

R S, S e 0009

> 0006 i S T ;z..

2 aoos — = T

3 -l == 0008

§ 0004 T~ [ N“----ncnoon

¥ -y =N,

% 0003 \\\. 0003
0002 0002
0001 J

000t
2000 » 10,000 100,000 . 1000000
Reynolds number, R,
1 Lowset volves for drewn brang or glass fubing (Waler, Lewis, & McAdame)
I For cisen iwermet-fush Nubuior goods (Waller, Lewis, & McAdome)
H For full-hole drill pipe or onnwli in caned hole (Piggott's dotel
I For vl in uncesed hole PPiggatt's deto)

d' v A ~ v v Jd o @ 3’ =
sUn 2.4 ‘i'j%%EJLﬂ’EJﬂ‘VHLlL‘VIEJ‘Uﬂ‘UGI’JLfIGULiIuﬁﬂﬁ?ﬁiﬂuﬂﬂﬁuﬁﬂul’mu

Y
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9

I [
11005 eansoudasdluaunmsldddl

Friction factor for I y= 0.0564x """ -—- @UN19 (2.13a)

Friction factor for 11 y= 0.0555x 2" - @uN3 (2.13b)

Friction factor for III y= 0.0445x '™ - quN15 (2.13¢)

Friction factor for IV~ y= 0.0331x""° --- gUN1T (2.13d)
Tag Y = f (Friction factor), function of Re and pipe roughness

X R, (Reynolds number for mud calculation)
ad o
ADNITIATUINU
9
f. msf‘imammmmﬁuqﬂyﬁﬂmnmﬁum (Surface Pressure Loss) ApS

(1)  Muum V., 910 quNT (2.3) uag V 9Inaums 2.14)

° 1 < a { U 3’ . .
MIfIuIAANUTINgaNgaserirIaauy (Critical Velocity at nozzle)

B q+3
(245 )(Dnozzle )2

v - (FUN19 2.14)

— <3 a
Tag v = a3, §eAum

Y ¢ S 2
D .= duiugudnansgiaeeiilaay, 1o

nozzle

@ Vv <v, awflumsmanunuiFeunmiuly aums 2.9) 12 18Ap,
@) 4V > v, awilumswanpuilulu
(@ AU Re INTUMT (2.7)
(b) A £ (friction factor) 10 VINAUNT (2.13a, b, ¢, d) MUFUAVOIN?
Y
Mg

(©  fuaua Ap, (pressure drop) MINAUNIT (2.11)
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=

msaaﬂmJummﬁuammﬂﬁnmmﬂhfgfmmz (Pressure Loss inside Drill Pipe)

Ap

p

U o

(1) MUV, 910 dUMI (2.3) 1ay V 1naums (2.5)

@ $V <v, silumslvasvuswiSeunminle aums 2.9) 1218Ap,

(3) ™
(a)
(b)

()

V > v, adums vanuniludu

AUIU Re NNTUNT (2.7)

WA £ (friction factor) 910 1INANNIT (2.13a, b, ¢, d) ANFUAUOIN
9

MU

A Ap, (pressure drop) 11ATNMT (2.11)

msesnuuuaNuAugdsusun1eluA1u1ziin (Pressure  Loss  inside

Heavy Weight Drill Pipe) Aphw

(1) MUIUATV, 90 dums (23) ez V 9naums (2.5)

3y [ ~ 3
@  § vV <v, aziums lvasuusuiGeunniuldauns 2.9) a2'18Ap,

@) 1V > v, awilumsvanpuilulu

(a)
(b)

()

AUIY Re 1INAUNT (2.7)

MR £ (friction factor) 310 INTUNT (2.13a, b, ¢, d) MUFHAVDIA?
9

AU

A Ap, (pressure drop) 910 @NMS (2.11)

msoenuuuANURUgYdsusanelud e zaTanuaz niin (Pressure Loss

inside Drill Collar) Apc

(1) AMUIUATV, 90 dums (2.3) ez V. 9naums (2.5)

= - 2
@ 8V <v, swflumsvanunuSeunmiuldaums 2.9) 12 18Ap,

@) &V > v, ailums vanuuiluilu

(a)
(b)

()

AUIN Re 1INAUNT (2.7)

MR £ (friction factor) 310 NTUNT (2.13a, b, ¢, d) AUTHAVDIA?
9

AU

a1 Ap, (pressure drop) 1INAUNIT (2.11)
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=S a %

9. NTATHIUHIANNAUFUITIUS IUT L (Pressure Drop Across Bit Nozzles)

U o

Ap,
9.14 (10 * )x p x ¢°
Ap, = W AR - AUAT (2.15)
Al’l nozzle
dy d' Y o 1 091 Qy
Tag An = Wuinihdaveszilaseiilnan, a1319i00

E4
=) 2

M99 2.3 Anwdusiutsnhaduiuguinansiuiuivihda

durhugudnns, i | fivfimhéa durhugudnans, | fivfimihéa
(An) i (An)
YA | ynalay i’ CA P vy i
u nae
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

=

¥ MIPONLUUANVAUGYTIVTIUF0IINTZHINMUNZHITINUIaz HITNAY
wﬁ’wqmmz (Pressure Loss in Annular around Drill Collar) ApzIC
(1) fmaum V. 910 quN7 (2.4) Lag V 9naums (2.6)
2 MV <V, widlums Inannuswdsunniuldaums (2.10) 92 18 Ap,
3) MV>v, wiiums nanuuilutlu
(@) AU Re 1NTUMT (2.8)
(b) 1A £ (friction factor) 310 NNANMT (2.13a, b, ¢, d) MUFUAVDIA?

v
NUIRTES
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(c) AUIUA Apac (pressure drop) NANNT (2.12)
MIOONUUUANUAUFYITIVTNIUFDIITZHINAWTMINAURTInUINY
(Pressure Loss in Annular around Heavy Weight Drill Pipe) Apahw
(1) MuAwWATV_ 90 duMs (2.4) 1ag V 1Inauns (2.6)

2 "V <Vci]zndJumi"l,'wamemﬁwmmﬁfuﬁl%umi (2.10) 92 1aAp,, |
@ &V > v, mdums lnawwuilutu
(@  MUIU Re NNAUNT (2.8)
(b) A1 £ (friction factor) 10 VINAUNT (2.13a, b, ¢, d) MUFUAVOIND
Mg

(c) AUIUAT Apahw (pressure drop) NNANUNIT (2.12)
N1300NULUANMUAUFYIFIVTIIUT0II19TENINA UL AVHITIHQUINE
(Pressure Loss in Annular around Drill Pipe) Apap
(1) MuAWATV_ 90 dUMs (2.4) 1oz V 1Inauns (2.6)

2 MV <V, widlums Inanuuswdsunniuldaums 2.10) 3814 Ap,
3) V>V, wzilums naunuiluglu
(@  MUIU Re NNAUNT (2.8)
(b) A £ (friction factor) 10 VINAUNT (2.13a, b, ¢, d) MUTUAVOIND
Mg

(c) AUIUAT Apap (pressure drop) NNANUNIT (2.12)

Auamanuaugadeiaiualumamiznquil Tasidon (Ap, ) Tuniiae psi
Apt = Aps + App +Aphw + Apc + Apb + Apac + Apahw +Apap
- (ANMT 2.16)

o o @ A L a =
MUIUNIMEUNT0IUA UM Iz naudl Tasidey (HP)

P ___ gxAPt — (AUMS 2.17)

C1,714xV xM
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Tas M U5z ANTNMNTUATOINA

yooo= szansnwsalsuias

2.3 Tusunsa Pre_Ho (Pressure Loss and Horse power for Thailand drilling well)
@ o w 4 J a
Tisunsweenuuuanuaugydonazfiauniossua lumsimizvguil Tasidenlu
1 v Y ]
dsznalne Faluniilssein PRE HO (Pressure Loss and Horse Power for Thailand Drilling
Y . . . . v v ! A 3
Well) Tae1%0181 Microsoft Visual Basic Version 6 ﬂi%ﬂﬂﬂﬂ’)ﬂ@nu‘ﬂi@nﬂ”} A AITULTIVD

Y Y
i Taauuinuium anuaugadousnaiui anvaugydouinaumeludiume

[
% =

@19uf 1 waz 2 (Drill Pipe No.I and 2) ANuAUgadevusIunelufuIznin (Heavy

Weight Drill Pipe) Anwaugadovusnanisludiumizmisiuiuazmiin (Drill Collar) A2y
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Name of Company:
ell Name&l‘lumber:l !
| BUOYANCY Uszed Drill Pipe API Premium Class
1.000 Size |Hom Wit.| Conn X G =
2-7i8"| 10.40 NC31(IF} |166,535|210,945(233,149 | 259,764
2 15.50 NC38(IF} | 250,620 317,452 | 350,858 | 451,115
. & 14.00 NC45(IF) | 224 182 | 283,963 | 313,854 | 403, 527
utral Point Design Factor, | 2= 0.35 MF = Neutral Foint 412" 1660 NCS0(IF) |260,165| 329,542 | 364,231 | 468,297
nsile Safety Factor, (0- mEspLTs | LENGMDC | NP fom bit | AirWBHA | 5= | 1950 [ncsoxH)|311,535] 384,612 [ 436 150 | 560,764
llapse Safety Factor #DIV/O! | #DIV/O! | #DIV/0O! i 2560 |MCS5D(XH}|414550|525274|580,566 | 746 443
ximum Length, ft 0 ] Used Drill Pipe AP Premium Class
gth to Run or Length to Run and Reach TD, ft #DIV/0! ESSURE RATING
mulative String Weight in Air, Ibs #DIV/0! Conn X G 5
mulative String Weight in Mud, |bs #DIV/0! NC31[IF} 18,018 | 19,812 | 25602
Tables staring in cel 15 NC28(F) | 15,218 | 18,820 | 21628
drostatic Pressure at Bottom of Crill Pipe i apIv/or sroperties of Lsed Dri NC3B(IF} 18,331 | 20,260
ximum Length, ft i #DIV/D! NC46(IF) | 9,012 | 10,795 | 11,622 | 13,836
TN NCEQ(IF) | 7,525 8,868 | 5467 | 10,564
T Tty NCS0GXH) | 7.041 | 8241 | 8765 [ 10,029
paz NCS0(XH) | 11,458 | 14,514 | 16,042 | 20,510
rd the load on sach pips section ~ -
i
.| Conn E X G s
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MName of Company:

Well Name & Number:

Date: auandiud 23, 2010

DRILLING APPLICATION

HOEELE SELECTION

Firzt Flow Rate, gpm? =

INPUT DATA
Znd Nozzle, 32nds? =

First Pump Pressure? =

3rd Nozzle, 32nds? =

Second Flow Rate, gpm? =

4th Nozzle, 32nd=? =

Second Pump Pressure? =

Mud Weight, ppg? =

Max Allewable Pump PSI? =

st Nozzle, 32nds? =

Opt System PS| Losze

Calculated Flow Index

Opt System PS| Loz=es

Optimum Bit PS1 Drep

Optimum Bit PSI Drop

Optimum Flow Rate

Optimum Flow Rate

Optimum Nezzle Area

Optimum Nozzle Area

Area = #DIVAD!
ATED IN 15

Area = #DIVIO!

31 2.7 Hydraulics_Analyzed Sulilsunsuftleainnesnains lnaii Tnau Taoe
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Hame of Company:

Well Hame & Number:

DRILLING APPLICATION

D ate: nmmﬁus’ 23,2010

WELL GEOMETRY | sec1 | sec2 | sec3 | seca | secs | MUD PUMP 1
Length? = Lingr Sizer, in? =
Hole Diameter? = Stroke Length, in? =
Pipe OD? = Pump Efficiency, %7 =
Pipe ID? = Pump Rate, spm? =

PIPE HYDRAULICS TRIPLEX, gpm
Critical Velocity #DIVD!  FDIViD! § ZDIVi! MUD PUMP 2
Actual Velocity DIV | ZDIVID! ¢ #DIVI! Liner Sizer, in? =
Type Flow EDIVIO! © #DIVI0D | EDIVID! LA Stroke Length, in? =

Preszure Lozses

ANNULUS HYDRAULIC 5

Pump Efficiency, %7 =

m Pump Rate, spm? =

Critical Velocity #DIVio! | #DIViD! ; #DIVio!
Actual Velocity H#DIVIO! | #DIVIO! | #DIVID!
Type Flow #DIVID! : #DIVIO! ¢ 2DIVIO! LAM

TRIPLEX, gpm
INPUT DATA

Last Casing, fi? =

Pressure Lozses

Mud Weight, ppg?

ECD @ Section

Max Particle Size

ANNULAR 5

HYDRAULICS ANAL)

Plastic Vizcosity? =

igld Point? =

Flow Rate, gpm? =

Nozzle #1, 32nds? =

Total Nozzle Area Nozz Vel #DIVIOL | n #DIVIO! | Nozzle #2, 32ndz? =
Cum Pipe Logs Imp Forc § #DINVID! | k #DIVID! | Nozzle #3, 32nda? =
Cum Ann Lozs BHHP #DIvio! ENTER WELL Nozzle #4 32nds? =
5it P3| Drep #DIVI0! | SHHP Rl <tandpine PSI7 =

Total PSl Loss #DIVIND! | % HP Bit ; #DIVI0! Cuttings Wt., ppg? =

LAST UPDATE A

v Y
317 2.8 Bit_Hydraulics SuTilsunsuildBinnezisasnms luai lnaulagezd i

THE END
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1 Tas1@ew (Drill_Horse)
. MIHVVAUIE
a1l BdReadlouteyaideamsiiugiuesiesziiase Talunseudvenseu
A2 nA Check Input 81115UN5UUTAINABIVOAIIN “You only Input DATA One
pipe”, “You only Input DATA Two pipe”, “You Input DATA Three pipe” LA
Ninaaaligldnduluasnaoumsiloutdeyadn Tlawismualinse i
N3 taentfu (1) Check BF "2 (2) DC length ™2 (3) DP length ™ (4) DP2 length
=> (5) DP3 length " (6) Sum length Mntudenannvesfiume 1
amuziuu'ls
N.3.1 new pipe
1.3.2  premium; min wall thickness 80%
.3.3  class 2 ; min wall thickness 65%
n.3.4  class 3 ; min wall thickness 55%
nnfuiimsiSaaaminimznseunila Taegidoniju (1) Check BF "9
(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, (Ib-ft) -> (16) Total DSS -> (17) Torsion
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Foyarindn MINAAINE
Drill string design mydszmea Drill string design mslszma
gy gy

Hole depth (ft) Depth Buoyancy Force BF
Hole Deviation (degree) Ang Length (ft)
Tensile Safety Factor SFTEN - heavy weight drill pipe (ft) LHWDP
Collapse Safety Factor SFCOLL - drill collar (ft) LDC
Weight on Bit SF SFWOB - drill pipe range 1 (ft) LDP1
Cross section area(sq.in) A - drill pipe range 2 (ft) LDP2
Minimum Yield Stress (psi) Y - drill pipe range 3 (ft) LDP3
Temperature (F) F - Total length (ft) LSUM
WOB (Ib) WOB Buoyed weight (1bs)
Revolutions per minute (rpm) RPM - heavy weight drill pipe (Ibs) BHWDP
Length one pipe (ft) LO - drill collar (Ibs) BDC
horsepower (hp) HP - drill pipe range 1 (Ibs) BDP1
Weight (Ib. /ft.) - drill pipe range 2 (Ibs) BDP2

- hwdp WHWDP - drill pipe range 3 (Ibs) BDP3

- drill collar WDC - Total (Ibs) BSUM

- drill pipe range 1 WDP1 Air weight (Ibs)




M1513 3.1 Joyariud maudawwanazmsszmadinls (de)

3-5

Yoyyatindn MSUAAING
Drill string design msdszmea Drill string design msdsemna
framils framils
- drill pipe range 2 WDP2 - heavy weight drill pipe (Ibs) WairHWDP
- drill pipe range 3 WDP3 - drill collar (Ibs) WairDC
OD pipe (inch) - drill pipe range 1 (Ibs) WairDP1
- drill pipe range 1 oD - drill pipe range 2 (Ibs) WairDP2
- drill pipe range 2 OD2 - drill pipe range 3 (Ibs) WairDP3
- drill pipe range 3 0OD3 - Total (Ibs) SUMWair
ID pipe (inch) Allowable Collapse Pressure (psi)
- drill pipe range 1 1D - drill pipe range 1 (psi) NCP1
- drill pipe range 2 D2 - drill pipe range 2 (psi) NCP2
- drill pipe range 3 ID3 - drill pipe range 3 (psi) NCP3
Tensile strength (Ibs) The net action collapse pressure (psi)
- drill pipe range 1 TENDPI1 - drill pipe range 1 (psi) NACP1
- drill pipe range 2 TENDP2 The net length collapse pressure (ft)
- drill pipe range 3 TENDP3 - drill pipe range 1 (ft) NLCP1
Collapse (psi) - drill pipe range 2 (ft) NLCP2
- drill pipe range 1 COLDP1 - drill pipe range 3 (ft) NLCP3
- drill pipe range 2 COLDP2 Tension safety factor of the new drill string
- drill pipe range 3 COLDP3 design
HWDP Length (ft) LHWDP - drill pipe range 1 NTENSFI
Density of Mud (ppg) DEN - drill pipe range 2 NTENSF2
- drill pipe range 3 NTENSF3
Submerged load hanging below section of
DP (lb)
- drill pipe range 1 (Ibs) TEDP1
- drill pipe range 2 (Ibs) TEDP2
- drill pipe range 3 (Ibs) TEDP3
- Total (Ibs) BTEDP
Critical Rotation Speeds Nodal Vibration
- drill pipe range 1 (rev/min) NV1
- drill pipe range 2 (rev/min) NV2
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Drill string design msdszmea Drill string design msdsemna
framils framils
- drill pipe range 3 (rev/min) NV3
Critical Rotation Speeds Spring Pendulum SP
(rev/min)
Allowable Toque & Pull on A.P.I. Drillpipe
min. torsion yield strength under tension
- drill pipe range 1 (Ib-ft) QT1
- drill pipe range 2 (Ib-ft) QT2
- drill pipe range 3 (Ib-ft) QT3
Total Drill String Stretch STOTAL
Effect of stretch due to string weight, (inch) SW
Effects of stretch due to string temperature ST
Torsion TORSION
Horse power requirement mydszmea Horse power requirement mslszma
gy gy
Hole Depth (ft) Depth Mud velocity around drill pipe (ft/sec) Vacp
Bit size (inch) Dh Surface pressure loss (psi) Ps
Nozzle size (inch) Dnozz Pressure loss inside
Mechanical Efficiency M - drill pipe 1 (psi) Pp
Volumetric Efficiency A% - drill pipe 2 (psi) Pp2
OD - drill pipe 1 (inch) oD - drill pipe 3 (psi) Pp3
- drill pipe 2 (inch) OD2 - drill collar (psi) Pc
- drill pipe 3 (inch) 0OD3 - heavy weight drill pipe (psi) Phw
- drill collar (inch) ODC Pressure loss across bit (psi) Pb
- hwdp (inch) OWHWP Pressure loss in annulus around
ID - drill pipe 1 (inch) ID drill pipe 1 (psi) Pap
- drill pipe 2 (inch) ID2 drill pipe 2 (psi) Pap2
- drill pipe 3 (inch) ID3 drill pipe 3 (psi) Pap3
- drill collar (inch) IDC drill collar (psi) Pac
- hwdp (inch) IWHDP heavy weight drill pipe (psi) Pahw
Total Pressure loss (psi) Pt
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Horse power requirement msdsems Horse power requirement M3
s Uszmana
mls
Type of Formation FORMATION heavy weight drill pipe (psi) Pahw
Circulation Rate (ft/min) RATE Total Pressure loss (psi) Pt
Type of Surface Pressure TYPE Horse power required (hp) HP1
Loss

Density of Mud (ppg) DEN
Mud Viscosity (cp) VIS
Bingham Yield (Ib/100sqft) BINGHAM
Length drill pipe 1 (ft) LDP1

drill pipe 2 (ft) LDP2

drill pipe 3 (ft) LDP3

drill collar (ft) LDC

hwdp (t) LHWDP
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Input Output Drill_Horse Answer
Drill string design
Hole depth (ft) 2789 Buoyancy Force 0.8015 0.8015
Hole Deviation (degree) 0 Length (ft)
Tensile Safety Factor 1.3 - heavy weight drill pipe (ft) 352 352
Collapse Safety Factor 1.125 - drill collar (ft) 734 734
Weight on Bit SF 0.85 - drill pipe range 1 (ft) 1,703 1,710
Cross section area(sq.in) 5,000 - drill pipe range 2 (ft) - -
Minimum Yield Stress (psi) 100,000 - drill pipe range 3 (ft) - -
Temperature (F) 400 - Total length (ft) 2,789 2,795
WOB (Ib) 55,000 Buoyed weight (Ibs)
Revolutions per minute (rpm) 100 - heavy weight drill pipe (1bs) 13,909 13,912
Length one pipe (ft) 30 - drill collar (Ibs) 64,713 64,713
horsepower (hp) 300 - drill pipe range 1 (Ibs) 18,154 18,156
Weight (Ib. /ft.) - drill pipe range 2 (Ibs) - -
- hwdp 49.3 - drill pipe range 3 (Ibs) - -
- drill collar 110 - Total (Ibs) 96,776 96,781
- drill pipe range 1 13.3 Air weight (Ibs)
- drill pipe range 2 - - heavy weight drill pipe (Ibs) 17,354 17,357
- drill pipe range 3 - - drill collar (Ibs) 80,740 80,740
OD pipe (inch) - drill pipe range 1 (Ibs) 22,650 22,653
- drill pipe range 1 3.5 - drill pipe range 2 (Ibs) - -
- drill pipe range 2 - - drill pipe range 3 (Ibs) - -
- drill pipe range 3 - - Total (Ibs) 120,744 120750
ID pipe (inch) Allowable Collapse Pressure (psi)
- drill pipe range 1 2.764 - drill pipe range 1 (psi) 19,223 19223
- drill pipe range 2 - - drill pipe range 2 (psi) - -
- drill pipe range 3 - - drill pipe range 3 (psi) - -
Tensile strength (Ibs) The net action collapse pressure (psi)
- drill pipe range 1 311,540 - drill pipe range 1 (psi) 1,883 1,883
- drill pipe range 2 553,830 The net length collapse pressure (ft)
- drill pipe range 3 - - drill pipe range 1 (ft) 25,303 25,305
Collapse (psi) - drill pipe range 2 (ft) - -
- drill pipe range 1 4,760 - drill pipe range 3 (ft) - -
- drill pipe range 2 12,990 Tension safety factor of the new drill string
- drill pipe range 3 - design 3.55 35
HWDP Length (ft) 352 - drill pipe range 1 - -
Density of Mud (ppg) 13 - drill pipe range 2 - -
- drill pipe range 3
Submerged load hanging below section of DP 96,776 96,778
(b) - -
- drill pipe range 1 (Ibs) - -
- drill pipe range 2 (Ibs) 96,776 96,778
- drill pipe range 3 (Ibs)
- Total (Ibs) 163.8 164
Critical Rotation Speeds Nodal Vibration 92.51 93
- drill pipe range 1 (rev/min) - -
- drill pipe range 2 (rev/min)
- drill pipe range 3 (rev/min) 20.16 20.16
Critical Rotation Speeds Spring Pendulum
(rev/min)
Allowable Toque & Pull on A.P.I. Drillpipe 73,584.07 73,585
min. torsion yield strength under tension - -
- drill pipe range 1 (Ib-ft) - -
- drill pipe range 2 (Ib-ft) 84.52 85
- drill pipe range 3 (Ib-ft) 3.78 3.61
Total Drill String Stretch 80.74 80.86
Effect of stretch due to string weight, (inch) 15,750 15,750

Effects of stretch due to string temperature
Torsion
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Input Output Drill_Horse Answer
Horse power requirement
Hole Depth (ft) 2789 Mud velocity around drill pipe (ft/sec) 344.96 350
Bit size (inch) 7
Nozzle size (inch) 0.3125 Surface pressure loss (psi) 23.51 27
Mechanical Efficiency 0.90
Volumetric Efficiency 0.90 Pressure loss inside
OD - drill pipe 1 (inch) 3.5 - drill pipe 1 (psi) 333.87 335
- drill pipe 2 (inch) - - drill pipe 2 (psi) - -
- drill pipe 3 (inch) - - drill pipe 3 (psi) - -
- drill collar (inch) 6 - drill collar (psi) 97.14 98
- hwdp (inch) 5 - heavy weight drill pipe (psi) 46.58 49
ID - drill pipe 1 (inch) 2.764
- drill pipe 2 (inch) - Pressure loss across bit (psi) 1375.88 1384
- drill pipe 3 (inch) -
- drill collar (inch) 3 Pressure loss in annulus around 23.87 26
- hwdp (inch) 3 drill pipe 1 (psi) - -
Type of Formation 2 drill pipe 2 (psi) - -
Circulation Rate (ft/min) - drill pipe 3 (psi) 211.6 218
Type of Surface Pressure 2 drill collar (psi) 741 8.4
Loss (ppg) heavy weight drill pipe (psi)
Density of Mud (cp) 13
Mud Viscosity (1b/100sqft) 30 Total Pressure loss (psi) 2119.86 2,119.4
Bingham Yield (gpm) 10
Length drill pipe 1 (ft) 1703 Horse power required (hp) 378.07 377.98
drill pipe 2 (ft) -
drill pipe 3 (ft) -
drill collar (ft) 734
hwdp (ft) 352




 DESIGN DATA
Well Name

|

Total Hole Depth, ft

Hale Deviation, degree
Tensile Safety Factor, [1.0-1.5]
Collapze Safety Factar
‘weight on Bit Safety Factor
Cross section area, sg.in
Minimumn Yield Stress. psi
Temperature, F l_- WOEB . Ib
Revolutions per minute
Length of one pipe, ft
horsepower

Bit size , in - Nozzle size -

Mechanical Efficiency , 0.8-1.0
W olumetric: Efficiency , 0.9-1.0

T

Drill String Data

Hw Dl F’ipei Dl Collar | Diill Pipe 1 | il Pipazl Dl P\pe?.i

‘wieight, Ib. /.

0D pipe, inch

ID pipe, inch

Tensile strength, Ibs

Collapse, psi

HWDP Length, it [T I

Type of Formation 1ar 2

~ Conclusion you choise
Tenszile strength, |bs

Collapse, psi

i new pipe

premiumn:min wall
L thickness 80% {

class 2 min wall
L thickness 65% {

class 3 min wall
L thickness B5% {

r Drill pipe range 1Dl pipe range 2

™ new pipe
premium;min wall
thickness B0%

class 2 : min wall
thickness BB%

class 3 ; min wall
thickness B5%

Diill pipe range 3
" new pipe

premium;min wall
thickness 80%

class 2 ; min wal
thickness B5%

class 3 ; min wal
thickness 56%

EF

DF2 length

BF weight

OC length

DP3 length

[P length

Sum length

Type of Surface Pressure Loss 1-4
~MUuD i
Density of Mud, ppg

op1|

Mud Viscasity . cp

ef [
e I

e
[—
Bingham ‘Yield Vale, Ib/100saft [
[—

Circulation Rate, gpm

testl | TEST2 [ TESTA | testd

Allowable Collapse Pressue
MNet action collapse pressure

Met length collapze pressure

Lur weight

Tarsion

Check Input

CLEAR

Sawve and Print

~Summarize
Buayancy Force

Total Drill String Stretch
Effect of stretch due to stiing weight, inch
Effects of stretch due to string temperature

Torsiah

Mud Velocity around Drillpipe . ft/sec
Surface pressuie loss |, psi
Pressure lozs across bit . psi
Total Pressure loss | psi

Horse power required , hp

Check Input
of Pressure

un Pressure | EAR
loss loss

Diill Collar

Dill pipe range  Onill pipe range  Diill pipe range
1 2 3

TOTALS

Heawy Weigth
| Drill Pipe
Length, ft
Buaoyed weight. Ibs

Pressure loss inzide . psi

!
I
Air weight, lbs |
|
I

Pressure logs in annulug around | psi
Allowable Collapse Pressure, psi
The net action collapse pressure, psi

The net length collapse pressure, ft

Save and
Print

37 3.1 TaJsunsw Drill_Horse

Tension safety factor of the new drill sting design
Submerged load hanging below section of DP, |b
Critical Rotation Speeds Modal ¥ ibration, rev/min
Critical Rotation Speeds Spring Pendulum, rex/min

Allowwable Togue Pull oné.P.1. Drillpipe min. torsion yield strength under tension, [Ib-ft] |

|
I
|
I
I
I
|
I
|
I
|

—

| |
I I
| |
I I
| |
I I
| |
I I
| |
I I
| |

(Drill String Design and Horse Power Requirement (for Drilling Fluid) for Petroleum Wells)
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Input data
Total Hole Depth, ft depth
Density of Mud , Ib/gallon DEN
Maximum WOB, Ibs WOB
Hole Deviation, degree Ang
Tensile Safety Factor SFTEN
Collapse Safety Factor SFCOLL
Weight on Bit Safety Factor SFWOB
Cross section area, sq.in A
minimun Yield Stress, psi Y
average temperature, F F
Revolutions per minute RPM
Length one pipe, ft LO
Horsepower, hp HP

Weight of pipe, Ib./ft.
Length of pipe, ft
OD pipe, inch

ID pipe, inch

HWDP DC DP1 DP2 DP2
HWDP DC DP1 DP2 DP2
HWDP DC DP1 DP2 DP2
HWDP DC DP1 DP2 DP2

Tensile strength, Ibs DP1 DP2 DP2
Collapse, psi DP1 DP2 DP2
Bit size (inch) Dh

Nozzle size (inch) Dnozz
Mechanical Efficiency M
Volumetric Efficiency Vv

Type of Formation FORMATION
Circulation Rate (ft/min) RATE

Type of Surface Pressure Loss (ppg) TYPE

Mud Viscosity (cp) VIS

Bingham Yield (1b/100sqft) BINGHAM

3 U 3.2 A Tdsunsuy Drill_Horse (Drill String Design and Horse Power Requirement

(for Drilling Fluid) for Petroleum Wells)
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1)

il

BF 1"
65.5
AB
DCLength= W
(cosa)(SF)(BF)(CW)
L _ B ><090 _ (Lhdp XVV},dp)"'(de XWdc)
W SFxW,, x BF W,
_ P x0.90 _ (Ldpl Xde])+(Lhdp XW;;dp)+(de xW,.)
P2 SFx W,,,xBF Wi
_ Fx090 (L X W)+ (Lgpa %W yp0) + (L, X Wy, ) + (L X W)
W3 SFxW,,,x BF /4

dp3

Buoyedweight = [(Ldp x Wdp )+ (Lhdp x Whdp)+ (Ldc x Wdc )|x BF

Pac = i PC= LW, Lmax = £l tensionSF = Fix09
19.251 W, (SF) =T p
P x0.9

onepipe  Ldpl=
PP ? Buoyed Hook Load

P x0.9
Buoyed Hook Load - D p, Hool Load

twopipe  Ldpl=

P x09

Ldp2 =
Buoyed Hook Load

P x0.9

threepipe  Ldpl=
Buoyed Hook Load - D p, Hool Load - D p, Hool Load

P x0.9
Ldp2 = !
Buoyed Hook Load - D p, Hool Load
Ldp3 = £, x09
Buoyed Hook Load

-

3.2 A Tsunsu Drill_Horse (Drill String Design and Horse Power Requirement

(for Drilling Fluid) for Petroleum Wells) (919)
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P = (BwtDC )+ (BwtHWDP )+ (BwtDP1)+(BwtDP2)+(BwtDP3)

4,760,000

RPM =—=—0 (D*+d*)*

rpiy - 258000

2
0, =0.096167 x J,|(Y, x0.85)? _%

L*(65.44—1.44W,)
AN
9.625x10’

et = Lx7.867x107° x(F -32)
elot =es+et

— HPx5250
I'= RPM

3

1)

~
N

q=2.45x% (d,? —daz)xv
q+3
(2.45)(Dnozzle)’

Pressure loss at surface

\7:

Ps = 0.0007q” + 0.0358¢
Ps = 0.0002q” + 0.0149q
Ps = 0.0003q” + 0.0186q
Ps = 0.0001¢” + 0.0081q
Ps =0.0001g”- 0.0014q

O

(for Drilling Fluid) for Petroleum Wells) (919)

3.2 A Tlsunsu Drill_Horse (Drill String Design and Horse Power Requirement



108, +1.08/u,’ +93pd%Y,
‘ A,
Pressure loss — q
inside drill pipe 1 V= 2'45di2
no Ve >V yes
J ,
N = 928 pvd,
LY, | #Y “
AMPI=300d " 150047 J=0.0564Re 2"
/=10.0555Re %
2 /=10.0445Re '™
/=0.0331Re "¢
_ JpLV’
Pressure loss APpT=1s 8d,
inside drill pipe 2
Y
no Vc>V yes
A
928pvd.
R =222
LY, vL
APp2=—2"+ ¥ - H

300d;, 1500d; f=0.0564Re 27

A

1.084, +1.08,/u,” +9.3d%Y,

1

g

o

/=0.0555Re %
/=10.0445Re '™

f=0.0331Re "¢

)
Py = folLv
25.8d,

(for Drilling Fluid) for Petroleum Wells) (ﬁi’e))

3.2 Aeau ysunsw Drill Horse (Drill String Design and Horse Power Requirement
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1.084, +1.08,/u,’ +9.3pd Y,

v,
pd,
Pressure loss Vv = Lz
inside drill pipe 3 2.45d,
no Ve>V yes
. . R, - 928 pvd,
APp3 =t " #
300d, 1500d; f=0.0564Re” **"
f=10.0555Re” "2
f=0.0445Re '™
f=0.0331Re” *'*
3o SPLV”
Pressure loss inside 25.8d,
heavy weight drill pipe
y
no 4> V yes
A
v . R = 928 pvd,
APhw = =Yo | HoVE .
300d, 1500d; f=0.0564Re "2
f=10.0555Re” "2
f=10.0445Re >
1084, +1.08,u,* +9.3pd}Y,

v, = i f=0.0331Re” *'*
1 L_2
g1 APhw = IPEV
2.45d 25.8d,

5\/
3 U 3.2 Aeau Tdsunsw Drill Horse (Drill String Design and Horse Power Requirement

(for Drilling Fluid) for Petroleum Wells) (ﬁi’e))
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1084, +1.08/u,> +9.3d%Y,

Pressure loss ¢ ,
inside drill collar q Al

rno Ve >V yes

_ 928pvd,
_ Ly mpvL | e = U
300d, 1500d;

7

APc

f=0.0564Re*"7

f=0.0555Re "2
f=0.0445Re*1™

f=0.0331Re™1%¢

fpLv*

25.8d.

Pressure loss
across bit

9.14 (10 )x p x ¢°
Apbit = Anz

nozzle

\/6
3 U 3.2 A Tdsunsy Drill_Horse (Drill String Design and Horse Power Requirement

(for Drilling Fluid) for Petroleum Wells) (90)
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108y, +1.08\/,up2 +93pld, -d, ),

' p(do —d, )
Pressure loss V= g
2.45|d?* —d?
around drill collar © !
\ Ve>V yes
no
A
J R - 928 pv(d, —d,)
’ u
APace— Yo, VL /= 0.0564Re" ¢27
300(d, =d,) " 1500(d, —d, |
f= (.0555Re" ¢ 2™
f= 0.0445Re ¢ '
f=0.0331Re “ 1
APac = prgZ
Pressure loss around m
HW drill pipe
Y
no 4> \% yesj
s g
APahw = LY, + add 2 -
300(d, =d;) " 1500(d, —d, ) = C.0564Re ¢ 2"
f=0.0555Re” 2™
108, +1.08/ 1, +9.3p(d, —d, ) ¥, f=0.0445Re €™
v, =
p(do —d, ) f=C.0331Re %
_ q =3
V= 5 P APahiw — fpLv
2.45 do — di anw m

j'/
7
3 U 3.2 Aeau ldsunsw Drill Horse (Drill String Design and Horse Power Requirement

(for Drilling Fluid) for Petroleum Wells) (s19)
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1084, +1.081,” +93pld, ~d, |

" p(do _di )

around drill pipe 3 5 q
2.45(d> -d?)
no Ve>V yes
J A
. g, = 22807, ~d)
APap3 = 300(2)71’ = )+ Y H
,—d,) 1500(d, —d, | PE—
£=0.0555Re %2
/=0.0445Re” "™
f=0.0331Re "%
fpLv?
APap3 =
Pressure loss /4 258(d —d,
around drill pipe 2
no Ve>V yes
0 :
APap?2 = LY, + Hp¥ MU
300(do _d[) ISOO(dO - di )2 f: 0.0564Re” 0.217
f=0.0555Re” 2%
1.08,, + 1.08\/ w’+93pld, -d, ), /= 0.0445Re 017
VC =
pld, ~d,) f=0.0331Re "
v = qz 2 f L2
2.45(d2 -d}?) APap2 = —IP=Y
25.8(d, —d,)

&

3 U 3.2 A Tdsunsy Drill_Horse (Drill String Design and Horse Power Requirement

(for Drilling Fluid) for Petroleum Wells) (90)
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108y, +1.08) 7 +93Ad, -, ¥,

K Ad, ~d)

Pressure loss > = q
around drill pipe 1 T 245(d? — 42
no Ve >V yes
J ,
r _928p(d,~d,)
LY, 1L e u
APapl = b + £
v 300(do _di) 1500(d0 _di )Z f: 0.0564Re” 0.217

f=0.0555Re” 2%
f=0.0445Re” 1™

f=0.0331Re™*1%¢

—2
APap1 = JPLY
25.8id0 —d, ’

The total pressure drop in system
Apt = Aps + Appl+ App2 + App3 + Aphp + Apc
+ Apb + Apac + Apahp + Apap3 + Apap 2 + Apapl

The horse power output at the pump
_ gxAPt

T 1,714xV xM

END

3 U 3.2 Aeau ldsunsw Drill Horse (Drill String Design and Horse Power Requirement

(for Drilling Fluid) for Petroleum Wells) (s19)
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9 n1ede Drilling Engineering, “Rotary Drilling”, n3eelng lasans (2548)

Input
Drill string design
Hole depth (ft) 12,795
Hole Deviation (degree) 0
Tensile Safety Factor 1.3
Collapse Safety Factor 1.125
Weight on Bit SF 0.85
Cross section area(sq.in) 5,000
Minimum Yield Stress (psi) 100,000
Temperature (F) 400
WOB (Ib) 55,000
Revolutions per minute (rpm) 100
Length one pipe (ft) 30
horsepower (hp) 300
Weight (Ib. /ft.)
- hwdp 49.3
- drill collar 110
- drill pipe range 1 20.9
- drill pipe range 2 21.9
- drill pipe range 3 -
OD pipe (inch)
- drill pipe range 1 5
- drill pipe range 2 4.5
- drill pipe range 3 -
ID pipe (inch)
- drill pipe range 1 4
- drill pipe range 2 3.8
- drill pipe range 3 -
Tensile strength (Ibs)
- drill pipe range 1 311,540
- drill pipe range 2 553,830
- drill pipe range 3 -
Collapse (psi)
- drill pipe range 1 4,760
- drill pipe range 2 12,990
- drill pipe range 3 -
HWDP Length (ft) 552
Density of Mud (ppg) 13
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Output Drill_Horse Answer Drilling Application
Drilling Engineering, Commercial software
“Rotary Drilling”

Buoyancy Force 0.8015 0.8015 0.801
Length (ft)

- heavy weight drill pipe (ft) 552 552 552

- drill collar (ft) 734 734 734

- drill pipe range 1 (ft) 7,710 7,710 11,509 (drill pipe)

- drill pipe range 2 (ft) 3,799 3,799 -

- drill pipe range 3 (ft) - - -

- Total length (ft) 12,795 12,795 12,795
Buoyed weight (1bs)

- heavy weight drill pipe (Ibs) 21,812 21,812

- drill collar (Ibs) 64,713 64,713

- drill pipe range 1 (Ibs) 129,153 129,153

- drill pipe range 2 (Ibs) 66,683 66,683

- drill pipe range 3 (Ibs) - -

- Total (Ibs) 282,361 282,361
Air weight (Ibs)

- heavy weight drill pipe (Ibs) 27,214 27,214

- drill collar (Ibs) 80,740 80,740

- drill pipe range 1 (Ibs) 161,139 161,139

- drill pipe range 2 (lbs) 83,198 83,198

- drill pipe range 3 (Ibs) - -

- Total (Ibs) 325,077 325,077
Allowable Collapse Pressure (psi)

- drill pipe range 1 (psi) 4,231 4,231

- drill pipe range 2 (psi) 11,547 11,547

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

- drill pipe range 1 (psi) 8,640 8,640
The net length collapse pressure (ft)

- drill pipe range 1 (ft) 5,569 5,569

- drill pipe range 2 (ft) 15,199 15,199

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

design
- drill pipe range 1 1.3 1.3
- drill pipe range 2 1.77 1.76
- drill pipe range 3 - -
Submerged load hanging below section of DP
(Ib)
- drill pipe range 1 (Ibs) 193,866 193,866
- drill pipe range 2 (Ibs) 260,549 260,549
- drill pipe range 3 (Ibs) - -
- Total (Ibs) 454,415 454,415
Critical Rotation Speeds Nodal Vibration
- drill pipe range 1 (rev/min) 235.18 235.18
- drill pipe range 2 (rev/min) 216.32 216.32

- drill pipe range 3 (rev/min) - -
Critical Rotation Speeds Spring Pendulum
(rev/min) 20.16 20.16
Allowable Toque & Pull on A.P.IL Drillpipe
min. torsion yield strength under tension

- drill pipe range 1 (Ib-ft) 296,125.95 296,125.95

- drill pipe range 2 (Ib-ft) 161,742.46 161,742.46

- drill pipe range 3 (Ib-ft) - -
Total Drill String Stretch 449.89 449.89
Effect of stretch due to string weight, (inch) 79.47 79.47
Effects of stretch due to string temperature 370.42 370.42

Torsion 15,750 15,750
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Input
Drill string design
Hole depth (ft) 17,000
Hole Deviation (degree) 0
Tensile Safety Factor 1.4
Collapse Safety Factor 1.125
Weight on Bit SF 0.85
Cross section area(sq.in) -
Minimum Yield Stress (psi) -
Temperature (F) -
WOB (Ib) 36,000
Revolutions per minute (rpm) -
Length one pipe (ft) 30
horsepower (hp) -
Weight (Ib. /ft.)
- hwdp 443
- drill collar 75
- drill pipe range 1 20.0
- drill pipe range 2 22.82
- drill pipe range 3 22.82
OD pipe (inch)
- drill pipe range 1 4.5
- drill pipe range 2 4.5
- drill pipe range 3 4.5
ID pipe (inch)
- drill pipe range 1 3.65
- drill pipe range 2 3.5
- drill pipe range 3 3.5
Tensile strength (Ibs)
- drill pipe range 1 412,358
- drill pipe range 2 514,593
- drill pipe range 3 848,230
Collapse (psi)
- drill pipe range 1 10,975
- drill pipe range 2 11,718
- drill pipe range 3 22,780
HWDP Length (ft) 609
Density of Mud (ppg) 12
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Output Drill_Horse Answer Drilling Application
Drilling Engineering, | Commercial software
“Rotary Drilling”
Buoyancy Force 0.8168 0.8016 0.8017
Length (ft)
- heavy weight drill pipe (ft) 609 609 609
- drill collar (ft) 691 692 692
- drill pipe range 1 (ft) 12,287 12,299 15,699 (drill pipe)
- drill pipe range 2 (ft) 3413 3,400 -
- drill pipe range 3 (ft) 0 0 -
- Total length (ft) 17,000 17,000 17,000
Buoyed weight (1bs)
- heavy weight drill pipe (Ibs) 22,036 22,014.62
- drill collar (Ibs) 42,331 42,352.62
- drill pipe range 1 (Ibs) 200,720 200,719.20
- drill pipe range 2 (Ibs) 63,560 63,311.62
- drill pipe range 3 (Ibs) 0 0
- Total (Ibs) 328,647 328,398.27
Air weight (Ibs)
- heavy weight drill pipe (Ibs) 26,979 26,978.7
- drill collar (Ibs) 51,825 51,903
- drill pipe range 1 (Ibs) 245,740 245,979.4
- drill pipe range 2 (lbs) 77,816 77,587.77
- drill pipe range 3 (Ibs) 0 0
- Total (Ibs) 402,360 402,448.87
Allowable Collapse Pressure (psi)
- drill pipe range 1 (psi) 9756 -
- drill pipe range 2 (psi) 10416 -
- drill pipe range 3 (psi) 20249 -
The net action collapse pressure (psi)
- all drill pipe (psi) 10597 -
The net length collapse pressure (ft)
- drill pipe range 1 (ft) 5,569 -
- drill pipe range 2 (ft) 15,199 -
- drill pipe range 3 (ft) 0 -
Tension safety factor of the new drill string design
- drill pipe range 1 1.4 14
- drill pipe range 2 1.409 1.410
- drill pipe range 3 0 0
Submerged load hanging below section of DP (1b)
- drill pipe range 1 (Ibs) 265,087 265,086.44
- drill pipe range 2 (Ibs) 328,647 328,398.27
- drill pipe range 3 (Ibs) 0 0
- Total (Ibs) 328,647 328,398.27

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 (Ib-ft)

- drill pipe range 2 (Ib-ft)

- drill pipe range 3 (Ib-ft)

Total Drill String Stretch

Effect of stretch due to string weight, (inch)
Effects of stretch due to string temperature
Torsion
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Input
Drill string design
Hole depth (ft) 13250
Hole Deviation (degree) 5
Tensile Safety Factor 1.3
Collapse Safety Factor 1.125
Weight on Bit SF 0.85
Cross section area(sq.in) -
Minimum Yield Stress (psi) -
Temperature (F) 180
WOB (Ib) 40,000
Revolutions per minute (rpm) -
Length one pipe (ft) 30.67
horsepower (hp) -
Weight (Ib. /ft.)
- hwdp 49.3
- drill collar 83
- drill pipe range 1 20.9
- drill pipe range 2 21.9
- drill pipe range 3 -
OD pipe (inch)
- drill pipe range 1 5
- drill pipe range 2 5
- drill pipe range 3 -
ID pipe (inch)
- drill pipe range 1 4.27
- drill pipe range 2 4.0
- drill pipe range 3 -
Tensile strength (Ibs)
- drill pipe range 1 311,540
- drill pipe range 2 443,064
- drill pipe range 3 -
Collapse (psi)
- drill pipe range 1 8765
- drill pipe range 2 4760
- drill pipe range 3 -
HWDP Length (ft) 463
Density of Mud (ppg) 11.9
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Output Drill_Horse Answer Drilling Application
Drilling Engineering, Commercial software
“Rotary Drilling”
Buoyancy Force 0.8183 0.818 0.818
Length (ft)
- heavy weight drill pipe (ft) 463 463 463
- drill collar (ft) 696 696 696
- drill pipe range 1 (ft) 8,755 8,761 12,091 (drill pipe)
- drill pipe range 2 (ft) 3,336 3,330 -
- drill pipe range 3 (ft) - - -
- Total length (ft) 13,250 13,250 13,250
Buoyed weight (1bs)
- heavy weight drill pipe (1bs) 18,678 18,678
- drill collar (Ibs) 47,272 47,272
- drill pipe range 1 (Ibs) 149,732 149,732
- drill pipe range 2 (Ibs) 59,784 59,784
- drill pipe range 3 (Ibs) - -
- Total (Ibs) 275,466 275,466
Air weight (Ibs)
- heavy weight drill pipe (Ibs) 22,826 26,978.7
- drill collar (Ibs) 57,768 51,903
- drill pipe range 1 (Ibs) 182,980 245,979.4
- drill pipe range 2 (lbs) 73,058 71,587.77
- drill pipe range 3 (Ibs) - -
- Total (Ibs) 336,632 402,448.87
Allowable Collapse Pressure (psi)
- drill pipe range 1 (psi) 4,231 4,231.11
- drill pipe range 2 (psi) 7,791 7,791
- drill pipe range 3 (psi) - -
The net action collapse pressure (psi)
- all drill pipe (psi) 8,190 8,190.48
The net length collapse pressure (ft)
- drill pipe range 1 (ft) 6,084 6,085
- drill pipe range 2 (ft) 11,203 11,204
- drill pipe range 3 (ft) - -
Tension safety factor of the new drill string design
- drill pipe range 1 1.3 1.3
- drill pipe range 2 1.45 1.410
- drill pipe range 3 - 0
Submerged load hanging below section of DP (1b)
- drill pipe range 1 (Ibs) 215,682 265,086.44
- drill pipe range 2 (Ibs) 275,466 328,398.27
- drill pipe range 3 (Ibs) - -
- Total (Ibs) 275,466 328,398.27
Critical Rotation Speeds Nodal Vibration
- drill pipe range 1 (rev/min) 231.06 231
- drill pipe range 2 (rev/min) 225.01 -
- drill pipe range 3 (rev/min) - -
Critical Rotation Speeds Spring Pendulum (rev/min)
Allowable Toque & Pull on A.P.1. Drillpipe min. 19.47 19.47
torsion yield strength under tension
- drill pipe range 1 (Ib-ft) - -
- drill pipe range 2 (Ib-ft) - -
- drill pipe range 3 (Ib-ft) - -
Total Drill String Stretch 242.38 238
Effect of stretch due to string weight, (inch) 88.11 86
Effects of stretch due to string temperature 154.27 152

Torsion
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9 n119do Drilling Engineering, “Rotary Drilling”, n3eelng lasans (2548)

Input Output Drill_Horse Answer
Drilling
Engineering,
“Rotary Drilling”
Horse power requirement
Hole Depth (ft) 6,000 Mud velocity around drill pipe (ft/sec) 253.13 250
Bit size (inch) 7.875
Nozzle size (inch) 0.4062 Surface pressure loss (psi) 35.77 32
Mechanical Efficiency 0.85
Volumetric Efficiency 0.9 Pressure loss inside
OD - drill pipe 1 (inch) 4.5 - drill pipe 1 (psi) 270.65 270
- drill pipe 2 (inch) - - drill pipe 2 (psi) - -
- drill pipe 3 (inch) - - drill pipe 3 (psi) - -
- drill collar (inch) 6.75 - drill collar (psi) 107.57 108
- hwdp (inch) 5 - heavy weight drill pipe (psi) - -
ID - drill pipe 1 (inch) 3.826
- drill pipe 2 (inch) - Pressure loss across bit (psi) 569.87 580
- drill pipe 3 (inch) -
- drill collar (inch) 2.813 Pressure loss in annulus around
- hwdp (inch) 3 drill pipe 1 (psi) 83.29 83
Type of Formation 1 drill pipe 2 (psi) - -
Circulation Rate (ft/min) - drill pipe 3 (psi) - -
Type of Surface Pressure 3 drill collar (psi) 96.72 97
Loss heavy weight drill pipe (psi) - -
Density of Mud (ppg) 10
Mud Viscosity (cp) 10 Total Pressure loss (psi) 1,163.87 1,170
Bingham Yield (1b/100sqft) 10
Length drill pipe 1 (ft) 5,500 Horse power required (hp) 272.48 275
drill pipe 2 (ft) -
drill pipe 3 (ft) -
drill collar (ft) 500

hwdp (ft)
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91n19de Drilling Engineering, “Rotary Drilling”, n3eelns lasans (2548)

Input Output Drill_Horse Answer
Drilling
Engineering,
“Rotary Drilling”
Horse power requirement
Hole Depth (ft) 10,000 Mud velocity around drill pipe (ft/sec) 173.83 180
Bit size (inch) 8.75
Nozzle size (inch) 0.5625 Surface pressure loss (psi) 83.33 86
Mechanical Efficiency 0.95
Volumetric Efficiency 1.0 Pressure loss inside
OD - drill pipe 1 (inch) 5 - drill pipe 1 (psi) 745.34 754
- drill pipe 2 (inch) - - drill pipe 2 (psi) - -
- drill pipe 3 (inch) - - drill pipe 3 (psi) - -
- drill collar (inch) 6.75 - drill collar (psi) 212.28 215
- hwdp (inch) - - heavy weight drill pipe (psi) - -
ID - drill pipe 1 (inch) 4.0
- drill pipe 2 (inch) - Pressure loss across bit (psi) 376.24 374
- drill pipe 3 (inch) -
- drill collar (inch) 2.813 Pressure loss in annulus around 113.27 114
- hwdp (inch) - drill pipe 1 (psi) - -
Type of Formation - drill pipe 2 (psi) - -
Circulation Rate (ft/min) 192 drill pipe 3 (psi) 32.66 34
Type of Surface Pressure 3 drill collar (psi) - -
Loss heavy weight drill pipe (psi)
Density of Mud (ppg) 14
Mud Viscosity (cp) 20 Total Pressure loss (psi) 1563.12 1,577
Bingham Yield (Ib/100sqft) 10
Length drill pipe 1 (ft) 9,500 Horse power required (hp) 388.07 391.51
drill pipe 2 (ft) -
drill pipe 3 (ft) -
drill collar (ft) 500

hwdp (ft)
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91n119de Production Engineering 1, “fluid flow in pipe”, n3eelns lasans (2548)

Input Output Drill_Horse Answer
Production
Engineering 1,
“fluid flow in pipe”
Horse power requirement
Hole Depth (ft) 10,000 Mud velocity around drill pipe (ft/sec) 386.75 400
Bit size (inch) 9.875
Nozzle size (inch) 0.3750 Surface pressure loss (psi) 24.27 38.9
Mechanical Efficiency 0.90
Volumetric Efficiency 0.90 Pressure loss inside
OD - drill pipe 1 (inch) 5 - drill pipe 1 (psi) 554.08 642.6
- drill pipe 2 (inch) - - drill pipe 2 (psi) - -
- drill pipe 3 (inch) - - drill pipe 3 (psi) - -
- drill collar (inch) 7.75 - drill collar (psi) 126.36 147.1
- hwdp (inch) - - heavy weight drill pipe (psi) - -
ID - drill pipe 1 (inch) 4.276
- drill pipe 2 (inch) - Pressure loss across bit (psi) 1596.4 1612
- drill pipe 3 (inch) -
- drill collar (inch) 3 Pressure loss in annulus around
- hwdp (inch) - drill pipe 1 (psi) 157.34 236
Type of Formation - drill pipe 2 (psi) - -
Circulation Rate (ft/min) 135 drill pipe 3 (psi) - -
Type of Surface Pressure 3 drill collar (psi) 11.06 35.4
Loss heavy weight drill pipe (psi) - -
Density of Mud (ppg) 12
Mud Viscosity (cp) 43 Total Pressure loss (psi) 2469.51 2712
Bingham Yield (Ib/100sqft) 20
Length drill pipe 1 (ft) 9,600 Horse power required (hp) 575.94 633
drill pipe 2 (ft) -
drill pipe 3 (ft) -
drill collar (ft) 400

hwdp (ft)
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Input
Drill string design
Hole depth (ft) 2789
Hole Deviation (degree) 0
Tensile Safety Factor 1.3
Collapse Safety Factor 1.125
Weight on Bit SF 0.85
Cross section area(sq.in) 5,000
Minimum Yield Stress (psi) 100,000
Temperature (F) 400
WOB (Ib) 55,000
Revolutions per minute (rpm) 100
Length one pipe (ft) 30
horsepower (hp) 300
Weight (Ib. /ft.)
- hwdp 493
- drill collar 110
- drill pipe range 1 133
- drill pipe range 2 -
- drill pipe range 3 -
OD pipe (inch)
- drill pipe range 1 35
- drill pipe range 2 -
- drill pipe range 3 -
ID pipe (inch)
- drill pipe range 1 2.764
- drill pipe range 2 -
- drill pipe range 3 -
Tensile strength (Ibs)
- drill pipe range 1 311,540
- drill pipe range 2 -
- drill pipe range 3 -
Collapse (psi)
- drill pipe range 1 4,760
- drill pipe range 2 -
- drill pipe range 3 -
HWDP Length (ft) 352
Density of Mud (ppg) 13
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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 (Ibs)

- heavy weight drill pipe (Ibs)

- drill collar (Ibs)

- drill pipe range 1 (Ibs)

- drill pipe range 2 (Ibs)

- drill pipe range 3 (Ibs)

- Total (Ibs)

Air weight (Ibs)

- heavy weight drill pipe (Ibs)

- drill collar (Ibs)

- drill pipe range 1 (Ibs)

- drill pipe range 2 (Ibs)

- drill pipe range 3 (Ibs)

- Total (Ibs)

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
(Ib)

- drill pipe range 1 (Ibs)

- drill pipe range 2 (Ibs)

- drill pipe range 3 (Ibs)

- Total (Ibs)

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.IL Drillpipe
min. torsion yield strength under tension

- drill pipe range 1 (Ib-ft)

- drill pipe range 2 (Ib-ft)

- drill pipe range 3 (Ib-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

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

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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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 (Ib/100sqft)
Length drill pipe 1 (ft)
drill pipe 2 (ft)
drill pipe 3 (ft)
drill collar (ft)
hwdp (ft)

2789

0.3125

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

2,119.4

377.98
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Input Output Drill_Horse Answer Drilling
Drilling Application
Engineering | Commercial
software
Drill string design
Hole depth (ft) 2789 Buoyancy Force 0.8015 0.8015 0.8015
Hole Deviation (degree) 0 Length (ft)
Tensile Safety Factor 1.3 - heavy weight drill pipe (ft) 352 352 352
Collapse Safety Factor 1.125 - drill collar (ft) 734 734 734
Weight on Bit SF 0.85 - drill pipe range 1 (ft) 1,703 1,703 1,703
Cross section area(sq.in) 5,000 - drill pipe range 2 (ft) - - -
Minimum Yield Stress 100,000 - drill pipe range 3 (ft) - - -
(psi) 400 - Total length (ft) 2,789 2,789 2,789
Temperature (F) 55,000 Buoyed weight (Ibs)
WOB (Ib) 100 - heavy weight drill pipe (Ibs) 13,909 13,912
Revolutions per minute 30 - drill collar (Ibs) 64,713 64,713
(rpm) 300 - drill pipe range 1 (Ibs) 18,154 18,156
Length one pipe (ft) - drill pipe range 2 (Ibs) - -
horsepower (hp) 49.3 - drill pipe range 3 (Ibs) - -
Weight (Ib. /ft.) 110 - Total (Ibs) 96,776 96,781
- hwdp 133 Air weight (Ibs)
- drill collar - - heavy weight drill pipe (1bs) 17,354 17,357
- drill pipe range 1 - - drill collar (Ibs) 80,740 80,740
- drill pipe range 2 - drill pipe range 1 (Ibs) 22,650 22,653
- drill pipe range 3 3.5 - drill pipe range 2 (Ibs) - -
OD pipe (inch) - - drill pipe range 3 (Ibs) - -
- drill pipe range 1 - - Total (Ibs) 120,744 120750
- drill pipe range 2 Allowable Collapse Pressure (psi)
- drill pipe range 3 2.764 - drill pipe range 1 (psi) 19,223 19223
ID pipe (inch) - - drill pipe range 2 (psi) - -
- drill pipe range 1 - - drill pipe range 3 (psi) - -
- drill pipe range 2 The net action collapse pressure (psi)
- drill pipe range 3 311,540 - drill pipe (psi) 1,883 1,883
Tensile strength (Ibs) 553,830 | The net length collapse pressure (ft)
- drill pipe range 1 - - drill pipe range 1 (ft) 25,303 25,305
- drill pipe range 2 - drill pipe range 2 (ft) - -
- drill pipe range 3 4,760 - drill pipe range 3 (ft) - -
Collapse (psi) 12,990 Tension safety factor of the new drill
- drill pipe range 1 - string design
- drill pipe range 2 352 - drill pipe range 1 3.55 35
- drill pipe range 3 13 - drill pipe range 2 - -
HWDP Length (ft) - drill pipe range 3 - -
Density of Mud (ppg) Submerged load hanging below
section of DP (Ib)
- drill pipe range 1 (Ibs) 96,776 96,778
- drill pipe range 2 (Ibs) - -
- drill pipe range 3 (Ibs) - -
- Total (Ibs) 96,776 96,778
Critical Rotation Speeds Nodal
Vibration
- drill pipe range 1 (rev/min) 163.8 164
- drill pipe range 2 (rev/min) 92.51 93
- drill pipe range 3 (rev/min) - -
Critical Rotation Speeds Spring
Pendulum (rev/min) 20.16 20.16
Allowable Toque & Pull on A.P.L
Drillpipe min. torsion yield strength
under tension 73,584.07 73,585
- drill pipe range 1 (Ib-ft) - -
- drill pipe range 2 (Ib-ft) - -
- drill pipe range 3 (Ib-ft)
Total Drill String Stretch 84.52 85
Effect of stretch due to string weight,
(inch) 3.78 3.61
Effects of stretch due to string
temperature 80.74 80.86
Torsion 15,750 15,750
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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 (Ib/100sqft)
Length drill pipe 1 (ft)
drill pipe 2 (ft)
drill pipe 3 (ft)
drill collar (ft)
hwdp (ft)

2789

0.3125

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

1384

26

218
8.4

2,119.4

377.98

sUn 5

Y

Input data

(]

Checking input
data

Compilation &
calculation
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 DESIGN DATA
Well Name

|

Total Hole Depth, ft

Hale Deviation, degree
Tensile Safety Factor, [1.0-1.5]
Collapze Safety Factar
‘weight on Bit Safety Factor
Cross section area, sg.in
Minimumn Yield Stress. psi
Temperature, F l_- WOEB . Ib
Revolutions per minute
Length of one pipe, ft
horsepower

Bit size , in - Nozzle size -

Mechanical Efficiency , 0.8-1.0
W olumetric: Efficiency , 0.9-1.0

T

Drill String Data

Hw Dl F’ipei Dl Collar | Diill Pipe 1 | il Pipazl Dl P\pe?.i

‘wieight, Ib. /.

0D pipe, inch

ID pipe, inch

Tensile strength, Ibs

Collapse, psi

HWDP Length, it [T I

Type of Formation 1ar 2

~ Conclusion you choise
Tenszile strength, |bs

Collapse, psi

i new pipe

premiumn:min wall
L thickness 80% {

class 2 min wall
L thickness 65% {

class 3 min wall
L thickness B5% {

r Drill pipe range 1Dl pipe range 2

" new pipe
premium;min wall
thickness 80%
class 2 : min wall
thickness BB%

class 3 ; min wall
thickness B5%

Diill pipe range 3
" new pipe

premium;min wall
thickness 80%

class 2 ; min wal
thickness B5%

class 3 ; min wal
thickness 56%

EF

DF2 length

BF weight

OC length

DP3 length

[P length

Sum length

Type of Surface Pressure Loss 1-4
~MUuD i
Density of Mud, ppg

op1|

Mud Viscasity . cp

ef [
e I

e
[—
Bingham ‘Yield Vale, Ib/100saft [
[—

Circulation Rate, gpm

testl | TEST2 [ TESTA | testd

Allowable Collapse Pressue
MNet action collapse pressure

Met length collapze pressure

Lur weight

Tarsion

Check Input

CLEAR

Sawve and Print

~Summarize
Buayancy Force

Total Drill String Stretch
Effect of stretch due to stiing weight, inch
Effects of stretch due to string temperature

Torsiah

Mud Velocity around Drillpipe . ft/sec
Surface pressuie loss |, psi
Pressure lozs across bit . psi
Total Pressure loss | psi

Horse power required , hp

Check Input
of Pressure

un Pressure | EAR
loss loss

Diill Collar

Dill pipe range  Onill pipe range  Diill pipe range
1 2 3

TOTALS

Heawy Weigth
| Drill Pipe
Length, ft
Buaoyed weight. Ibs

Pressure loss inzide . psi

!
I
Air weight, lbs |
|
I

Pressure logs in annulug around | psi
Allowable Collapse Pressure, psi
The net action collapse pressure, psi

The net length collapse pressure, ft

Save and
Print

Tension safety factor of the new drill sting design
Submerged load hanging below section of DP, |b
Critical Rotation Speeds Modal ¥ ibration, rev/min
Critical Rotation Speeds Spring Pendulum, rex/min

Allowwable Togue Pull oné.P.1. Drillpipe min. torsion yield strength under tension, [Ib-ft] |

317 5.2 Ta)sunsw Drill_Horse

|
I
|
I
I
I
|
I
|
I
|

—

| |
I I
| |
I I
| |
I I
| |
I I
| |
I I
| |

(Drill String Design and Horse Power Requirement (for Drilling Fluid) for Petroleum Wells)



Y a
1PNA1ID NI

Adam T.Buorgoune Jr.,Heith K. Millheim, Martin E. Chenevert, and F.S. Young Jr. “Applied
Drilling Engineering” @ 1986, society of Petroleum Engineering, Richarson, TX, USA.

API Specifications, Codes

D. H. Caldwell and H.E. Babbit, “Flow of Muds, Sludges, and Suspensions in Circular Pipe,”
Industrial and Engineering Chemistry, 33,249, (1941).

Hydraulics in Rotary Drilling, Bulletin No. 1-C (Houston: Hughes Tool Company, 1958), p. 14.

J-P. Nguyen, Drilling-oil and Gas Field Development Techniques@1996, 27 Rue Cinoux 75737
paris

JR. Eckel and W.J.Bielstein, “Nozzle Design and its Effect on Drilling Rate and Pump
Operation,” Drilling and Production Practice (API, 1947) p.8.

PTTEP Training Manual; Drilling Practices

R.W. Beck, W.F. Nuss, and T.H. Dunn, “The Flow Properties of Drilling Muds,” Drilling and
Production Practice (AP1,1947) p.11\

Schlingareon & P. Vorabuth : Drilling And Drilling Fluids.

Shell Group Training Manual: Drilling Technologies

Trisarn K., Drilling Engineering, “Rotary Drilling”, (2005), P.3-10 — 3-32.

Trisarn K., Drilling Engineering, “Rotary Drilling Hydraulics”, (2005), P.5-8 — 5-20.

Trisarn K., Productuion Engineering 1, “fluid flow in pipe”, (2005), P.1-24 — 1-28



MANHIN N

v d

Teyanbalfi 991418z Source Code Yo911511n 53 Drill_Horse



ca

=i

=h.

2
—

De
=)

De

NH

Terminator

Process

=08

e

coam b

N

On Page Reference

Off Page Reference

v 1U5unsy Drill Horse

f-2



-3

it 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

IfY=""Then

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

IfF="" Then

response = MsgBox(" Please input Temperature ")

End If

If RPM ="" Then

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

IfLO =""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 BittWOB)")
End If

If density = "" Then

response = MsgBox("Plese Input Density")

Else

Timerl.Enabled = False

Command].Visible = True

End If

If Ang="" Then

response = MsgBox("Plese Input Hole Deviation")
ElseIf WOB ="" Then

response = MsgBox("Plese Input WOB")

Elself SFWOB = "" Then

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

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

Timerl.Enabled = False

Command4.Visible = True

End If

If OD ="" Then

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



response = MsgBox("Plese Input Inside drill pipe 1")
Elself SFTEN ="" Then

response = MsgBox("Plese Input Tensile Safety Factor")
ElseIf WDC ="" Then

response = MsgBox("Plese Input Weight of Drill Pipe 1")
Elself TENDP1 ="" Then

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

Timerl.Enabled = False

Command12.Visible = True

End If

IfOD2 ="" Then

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

Timerl.Enabled = False

Command17.Visible = True

End If

IfOD2 ="" Then

ElseIf OD3 ="" Then

response = MsgBox("You only Input DATA Two pipe ")
ElseIf OD3 > 0 Then

response = MsgBox("You Input DATA Three pipe ")
Timerl.Enabled = False

Command18.Visible = True

End If

If density ="" Then

Else

Timerl.Enabled = False

Command5.Visible = True

Command?2.Visible = True

Command16.Visible = True

Command?21.Visible = True

Command?22.Visible = True

Command]11.Visible = True

End If

If COLDPI1 ="" Then

Else

Timerl.Enabled = False

Command20.Visible = True

End If

IfLO ="" Then

Else

Timerl.Enabled = False

Command23.Visible = True

End If

If F="" Then

Else

Timerl.Enabled = False

Command9.Visible = True

End If

If A=""Then

Else

Timerl.Enabled = False

Command?7.Visible = True

End If

IfHP ="" Then
ElseIf RPM ="" Then
Else

Timerl.Enabled = False
Command24.Visible = True



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)
IfLDP1 > (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)

-5

LDP1 = Round(((TENDP! * 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
NTENDPI1 = 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 * WDPI1) + (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 * WDPI1) + (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



-9

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)

Elself 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()
IfLDP3 <> 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()

NVI12 =((Val(OD) ~ 2) + (Val(ID) ~ 2)) * 0.5
NV11 =4760000 * Val(NV12)

NV13 =Val(LO) * 12

NVI1 = 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

IfM=""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

IfV=""0r 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 , 1b/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

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

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

End If

IfODC ="" Then

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

End If

IfIDC ="" 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 Thw = "" Or Val(IThw.Text) > Val(Ohw.Text) Then

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

LHWDPI1 = 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)")



End If

IfLDP1 ="" 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

IfLDP2 ="" 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

IfLDP3 ="" 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

Inp = (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 Inp = 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")
Timerl.Enabled = False

Command26.Visible = True

End If

Private Sub Command26_Click()
Ifrate = "" Then
If TF =1 Then
Vacp =3
q=2.45*(Dh"2-0D"2)* Vacp
Elself TF = 2 Then
Vacp =2.75
q=245*(Dh"2-0D"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"~2-0D "2)
TF=""
End If
If (Dnozz = 1) Then d = 0.25
Elself (Dnozz = 2) Then d = 0.2812
Elself (Dnozz = 3) Then d = 0.3125
Elself (Dnozz = 4) Then d = 0.3437
Elself (Dnozz = 5) Then d = 0.375
Elself (Dnozz = 6) Then d = 0.4062
Elself (Dnozz = 7) Then d = 0.4375
Elself (Dnozz = 8) Then d = 0.4687
Elself (Dnozz = 9) Then d = 0.5
Elself (Dnozz = 10) Then d = 0.5625
Elself (Dnozz = 11) Then d = 0.625
Elself (Dnozz = 12) Then d = 0.6875
Elself (Dnozz = 13) Then d = 0.75
Elself (Dnozz =14) Thend =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)
Vuse Chat**************
If (inp = 1) Then
Ps =Round((0.0007 * q~ 2 + 0.0358 * q) * density / 9.5, 2)
Elself (inp = 2) Then Ps = Round((0.00022 * q ~ 2 + 0.0149 * q) * density / 9.5, 2)
Elself (inp = 3) Then Ps = Round((0.0003 * q ~ 2 + 0.0186 * q) * density / 9.5, 2)
Elself (inp = 4) Then Ps = Round((0.0001 * q ~ 2 + 0.0081 * q) * density / 9.5, 2)
Elself (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
HVDPI vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
IfLDP2 ="" Then
LDP2 =0
End If
IfLDP3 ="" Then
LDP3=0
End If
If LHWDP1 ="" Then
LHWDPI1 =0
End If
If LDC ="" Then
LDC=0
End If
Ve =(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
I[f LDP2 > 0 Then
Ve2 =(1.08 * vis + 1.08 * (vis * 2 + 9.3 * density * ID2 ~ 2 * Bingham) * 0.5) / (density * ID2)
Vap2=q/(2.45*1ID2 " 2)
If (Vap2 > Vc2) Then
Pp2 = Round(0.055 * (2970 * density * Vap2 * ID2 / vis) * -0.2037 * density * LDP2 * Vap2
2/(25.8 *1D2), 2)
Else
Pp2 = Round((vis ¥ LDP2 * Vap2) /(1500 * ID2 * 2), 2)
End If
Else
Pp2=0
End If
If LDP3 > 0 Then
Ve3 =(1.08 * vis + 1.08 * (vis * 2 + 9.3 * density * ID3 ~ 2 * Bingham) » 0.5) / (density * ID3)
Vap3=q/(2.45*1ID3 " 2)
If (Vap > Vc¢) Then
Pp3 = Round(0.055 * (2970 * density * Vap3 * ID3 / vis) * -0.2037 * density * LDP3 * Vap3 »
2/(25.8 *1D3), 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 * Thw ~ 2 * Bingham) * 0.5) / (density * IThw)
Vahw = q/(2.45 * IThw " 2)
If (Vahw > Vchw) Then
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Phw = Round(0.055 * (2970 * density * Vahw * Thw / vis) * -0.2037 * density * LHWDP1 * Vahw
~N2/(25.8 * Thw), 2)
Else
Phw = Round((vis * LHWDP1 * Vahw) / (1500 * Thw " 2), 2)
End If
Else
Phw=0
End If
IfIDC > 0 Then
Veeol =(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 > Vcceol) Then
Pc =Round(0.055 * (2970 * density * Vac * IDC / vis) * -0.2037 * density * LDC * Vac 2/ (25.8
*1DC), 2)
Else
Pc = Round((vis * LDC * Vac) / (1500 * IDC " 2), 2)
End If
Else: Pc=0
End If
AALAARLRARLRARIRARIRARIALAIAL) Cal I)I.CSS]JI.e @ BIT"""""""""""""""""""""U"""""""""""""""""""""""""l
an = ((3.141592654 *d~2)/4) *3
Pb =Round(q " 2 * density * (9.14 * 10 ~ -5) / (an * 2), 2)
HlHHIHHHVHHHHHHHHHHHIVIVIVcal pressure lOSS around pipeHHHHHHHHHHHHIVIVIVIVIVIVIVIVIVHHHH
If ODC > 0 Then
Vee = ((1.08 * vis) + 1.08 * (vis * 2 + 9.3 * density * (Dh - ODC) » 2 * Bingham) * 0.5) / (density *
(Dh - ODC))
Vacc=q/(2.45* (Dh~2-0ODC " 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 - ODCQ)), 2)
End If
Else: Pac=0
End If
If (LHWDPI > 0) Then
Vechw = ((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 *
LHWDPI1 * (Vachw * 2)/ (25.8 * (Dh - Ohw)), 2)
End If
Else
Pahw =0
End If
Vepl = ((1.08 * vis + 1.08 * (vis ~ 2 + 9.3 * density * Bingham * (Dh - OD) » 2) ~ 0.5)) / (density
* (Dh - OD))
Vacpl =q/(2.45*(Dh”2-0OD " 2))

If (Vacpl > Vepl) Then
Pap = Round(0.03 * (2970 * density * Vacpl * (Dh - OD) / vis) * -0.1359 * density * LDP1
* Vacpl 22 *(25.8 * (Dh - OD)), 2)
Else
Pap = Round(((LDP1 * Bingham) / (300 * (Dh - OD))) + ((vis * Vacpl * LDP1) /(1500 *
(Dh - OD) "~ 2)), 2)
End If
If LDP2 > 0 Then
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Vep2 =((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 -0D2 " 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
Vep3 =((1.08 * vis + 1.08 * (vis * 2 + 9.3 * density * Bingham * (Dh - OD3) ~ 2) ~ 0.5)) /
(density * (Dh - OD3))
Vacp3 =q/(2.45*(Dh~2-0D3 *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)
Command?26.Visible = False
End Sub
End Sub

Private Sub Timerl Timer()
Command]1.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
Command?26.Visible = False
Command?21.Visible = False
Command?22.Visible = False
Command]11.Visible = False
Command?23.Visible = False
Command9.Visible = False
Command]11.Visible = False
Command?7.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=""0D2="":0D3="""1ID=""1ID2="":ID3=""

TENDPI1 ="": 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 =""

NLCPI ="": NLCP2="": NLCP3=""

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

SP — HH: QT — HH: QT2 — HH: QT3 —m

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=""-0DC=""-IDC=""-Ohw="":-Thw="": vis=""

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

Van =". pg="". Pp =" Phw=""Pc="":-Pb="":Pac="": pap =" Dnozz="":rate=""
Pahw="":Pt="":- HP1 ="": Ldp ="-1DC="": Pap2 =mm. pap3 =mn. sz =mm. Pp3 =mm.
WHWDP=""

Command]1.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
Command?21.Visible = False
Command?22.Visible = False
Command]11.Visible = False
Command?23.Visible = False
Command9.Visible = False
Command11.Visible = False
Command?7.Visible = False
Command24.Visible = False
End Sub
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Private Sub printdesign_Click()

dlg.ShowPrinter

nn

Printer.Prini
Printer.Print " "
Printer.Print " "
Printer.Print "

Drill_Horse (Drill String Design and Horse Power Requirement (for Drilling Fluid)

for Petroleum Wells)"

Printer.Print "
Printer.Print " "

Printer.Print "
Printer.Print " "

In case Drill String Design"

Well Name : "; [If(wn.Text ="", "No Data", wn.Text); ""

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

Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "

SFWOB.Text); ""

Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "

Printer.Print "
Printer.Print "

TENDP1.Text); ""

Printer.Print "

Printer.Print
Printer.Print "
Printer.Print "
OD2.Text); ""
Printer.Print "

Printer.Print "

TENDP2.Text); ""

Printer.Print "

Printer.Print
Printer.Print "
Printer.Print "
OD3.Text); "
Printer.Print "

Printer.Print "

TENDP3.Text); ""

Hole Deviation (degree) = "; [If(Ang.Text ="", "No Data ", Ang.Text); ""

Tensile Safety Factor, (1.0-1.5) = "; IIffSFTEN ="", "No Data", SFTEN.Text); ""
Collapse Safety Factor = "; [If(fSFCOLL.Text="", "No Data", SFCOLL.Text); ""
Weight on Bit Safety Factor = "; I[If(SFWOB.Text="", "No Data",

Cross section area, sq.in = "; [If(A.Text="", "No Data", A.Text); ""
Minimum Yield Stress, psi = "; I[If(Y.Text ="", "No Data", Y.Text); ""
Temperature, F = "; [If(F.Text="", "No Data", F.Text); ""

WOB,1b = "; Hf{WOB.Text="", "No Data", WOB.Text); ""
Revolutions per minute = "; [If(RPM.Text="", "No Data", RPM.Text); ""
Length of one pipe, ft = "; [If{fLO.Text="", "No Data", LO.Text); ""
horsepower, hp = "; IIf(HP.Text ="", "No Data", HP.Text); ""

Drillpipe 1 Weight, Ib./ft. = "; If WDP1.Text="", "No Data", WDP1.Text); ""
Drillpipe 1 Outside Diameter (inch) = "; IIf(OD.Text="", "No Data", OD.Text);

Drillpipe 1 Inside Diameter (inch) = "; I[If(ID.Text ="", "No Data", ID.Text); ""
Drillpipe 1 Tensile strength, Ibs = "; [IfTENDP1.Text ="", "No Data",

Drillpipe 1 Collapse, psi = "; [IffCOLDP1.Text ="", "No Data", COLDP1.Text);
Drillpipe 2 Weight, 1b./ft. = "; IIf{ WDP2.Text="", "No Data", WDP2.Text); ""
Drillpipe 2 Outside Diameter (inch) = "; IIf{OD2.Text="", "No Data",

Drillpipe 2 Inside Diameter (inch) = "; [If(ID2.Text="", "No Data", ID2.Text);
Drillpipe 2 Tensile strength, Ibs = "; [IfTENDP2.Text ="", "No Data",
Drillpipe 2 Collapse, psi = "; IIf(COLDP2.Text ="", "No Data", COLDP2.Text);
Drillpipe 3 Weight, 1b./ft. = "; IIffWDP3.Text="", "No Data", WDP3.Text); ""
Drillpipe 3 Outside Diameter (inch) = "; [If(OD3.Text ="", "No Data",

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

Drillpipe 3 Tensile strength, Ibs = "; Il TENDP3.Text ="", "No Data",



-17

Printer.Print " Drillpipe 3 Collapse, psi = "; IIffCOLDP3.Text="", "No Data", COLDP3.Text);
Printer.Print " "

Printer.Print " Heavy Weight Drillpipe Weight, Ib./ft. = "; IffWHWDP.Text=""," No Data ",
WHWDP.Text); ""

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

Printer.Print " Drill Collar Weight, 1b./ft. = "; IIff WDC.Text ="", "No Data", WDC.Text); ""
Printer.Print " Mud Density (ppg) = "; [If(density.Text="", " No Data ", density.Text); ""
Printer.Print " "

Printer.Print " NEW Drillpipe 1 Tensile strength, Ibs = "; IIfNTENDP1.Text="", "No Data",
NTENDP1.Text); ""

Printer.Print " NEW Drillpipe 1 Collapse, psi = "; IffNCOLDP1.Text="", "No Data",
NCOLDP1.Text); ""

Printer.Print " NEW Drillpipe 2 Tensile strength, Ibs = "; IIffNTENDP2.Text ="", "No Data",
NTENDP2.Text); ""

Printer.Print " NEW Drillpipe 2 Collapse, psi = "; IIfftNCOLDP2.Text ="", "No Data",
NCOLDP2.Text); ""

Printer.Print " NEW Drillpipe 3 Tensile strength, Ibs = "; IIffNTENDP3.Text ="", "No Data",
NTENDP3.Text); ""

Printer.Print " NEW Drillpipe 3 Collapse, psi = "; IffNCOLDP3.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) = "; HRLSUM ="", "No Data", LSUM.Text); ""
Printer.Print " Drillcollar Length (ft) = "; IIf(LDC.Text ="", "No Data", LDC.Text); ""
Printer.Print " Heavy Weight Drillpipe Length (ft) = "; IfLHWDP.Text=""," No Data ",
LHWDP.Text); ""

Printer.Print " Drillpipe 1 Length (ft) = "; IIffLDP1.Text="", "No Data", LDP1.Text); ""
Printer.Print " Drillpipe 2 Length (ft) = "; IIf(LDP2.Text="", "No Data", LDP2.Text); ""
Printer.Print " Drillpipe 3 Length (ft) = "; IIffLDP3.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, Ibs = "; IIf(BWHDP.Text="", "No
Data", BWHDP.Text); ""

Printer.Print " Buoyed Weight of Drill Collar, Ibs = "; IIfBDC.Text="", "No Data",
BDC.Text); ""

Printer.Print " Buoyed Weight of Drill Pipe 1, Ibs = "; I BDP1.Text="", "No Data",
BDP1.Text); ""

Printer.Print " Buoyed Weight of Drill Pipe 2, Ibs = "; I BDP2.Text ="", "No Data",
BDP2.Text); ""

Printer.Print " Buoyed Weight of Drill Pipe 3, Ibs = "; [If(BDP3.Text ="", "No Data",
BDP3.Text); ""

Printer.Print " Buoyed Weight of Drill String, Ibs = "; [If(BSUM.Text="", "No Data",
BSUM.Text); ""

Printer.Print " "

Printer.Print " Air weight of Heavy Weight Drill Pipe, Ibs = "; Il WairHWDP.Text ="", "No
Data", WairHWDP.Text); ""

Printer.Print " Air weight of Drill Collar, Ibs = "; [Iff WairDC.Text ="", "No Data",
WairDC.Text); ""

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

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

Printer.Print " Air weight of Drill Pipe 3, Ibs = "; [If(WairDP3.Text ="", "No Data",
WairDP3.Text); ""

Printer.Print " Air weight of Drill String, Ibs = "; If{SUMWair.Text ="", "No Data",
SUMWair.Text); ""

Printer.Print " "

Printer.Print " Allowable Collapse Pressure of Drill Pipe 1, psi = "; IIfltACP1.Text="", "No
Data", ACP1.Text); ""

Printer.Print " Allowable Collapse Pressure of Drill Pipe 2, psi = "; IIfltACP2.Text="", "No
Data", ACP2.Text); ""

Printer.Print " Allowable Collapse Pressure of Drill Pipe 3, psi = "; IfltACP3.Text ="", "No

Data", ACP3.Text); ""
Printer.Print " "

Printer.Print " The net action collapse pressure of Drill Pipe 1, psi = "; IfNACP1.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 = "; IIffNLCP1.Text ="", "No
Data", NLCP1.Text); ""
Printer.Print " The net length collapse pressure of Drill Pipe 2, ft = "; IIffNLCP2.Text ="", "No
Data", NLCP2.Text); ""
Printer.Print " The net length collapse pressure of Drill Pipe 3, ft = "; IIffNLCP3.Text ="", "No

Data", NLCP3.Text); ""
Printer.Print " "

Printer.Print " Tension safety factor of the new drill string design of Drill Pipe 1 = ";
IIfINTENSF1.Text ="", "No Data", NTENSF1.Text); ""
Printer.Print " Tension safety factor of the new drill string design of Drill Pipe 2 = ";
IIfINTENSF2.Text ="", "No Data", NTENSF2.Text); ""
Printer.Print " Tension safety factor of the new drill string design of Drill Pipe 3 = ";

IIfINTENSF3.Text = "", "No Data", NTENSF3.Text); ""
Printer.Print " "

Printer.Print " Submerged load hanging below section of Drill Pipe 1, Ibs = "; IIfTEDP1.Text =
"", "No Data", TEDP1.Text); ""
Printer.Print " Submerged load hanging below section of Drill Pipe 2, Ibs = "; IIfTEDP2.Text =
""" "No Data", TEDP2.Text); ""
Printer.Print " Submerged load hanging below section of Drill Pipe 3, Ibs = "; IIff TEDP3.Text =
"" "No Data", TEDP3.Text); ""
Printer.Print " Submerged load hanging below section of Drill String, Ibs = "; IIffBTEDP.Text =

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

Printer.Print " Critical Rotation Speeds Nodal Vibration of Drill Pipe 1, rev/min = ";
IIfINV1.Text="", "No Data", NV1.Text); ""

Printer.Print " Critical Rotation Speeds Nodal Vibration of Drill Pipe 2, rev/min = ";
IIfINV2.Text="", "No Data", NV2.Text); ""

Printer.Print " Critical Rotation Speeds Nodal Vibration of Drill Pipe 3, rev/min = ";
Hf(NV3.Text="", "No Data", NV3.Text); ""

Printer.Print " Critical Rotation Speeds Spring Pendulum, rev/min = "; I[If(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, (Ib-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, (Ib-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, (Ib-ft) = "; If(QT3.Text="", "No Data", QT3.Text); ""

Printer.Print " "



Printer.Print "
nn

Printer.Print "
SW.Text); ""
Printer.Print "
ST.Text); ""
Printer.Print "
Printer.Print " "
Printer.Print "
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Total Drill String Stretch = "; IIf(STOTAL.Text="", "No Data", STOTAL.Text);
Effect of stretch due to string weight, inch = "; IIf(SW.Text ="", "No Data",
Effects of stretch due to string temperature = "; [If(ST.Text ="", "No Data",

Torsion = "; [IffTORSION.Text="", "No Data", TORSION.Text); ""

Printer.EndDoc

End Sub

Private Sub print_Click()

dlg.ShowPrinter

Inp = (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 "
Printer.Print " "
Printer.Print
Printer.Print "
Printer.Print " "

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

Well Name : "; [If(wn.Text ="", "No Data", wn.Text); ""

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

Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
OD2.Text); ""
Printer.Print "

Printer.Print "

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

Drill String Length (ft) = "; lIf(Inp ="", "No Data", Inp); ""

Drillpipe 1 Length (ft) = "; HffLDP1.Text="", "No Data", LDP1.Text); ""
Drillpipe 1 Outside Diameter (inch) = "; [IflOD.Text ="", "No Data", OD.Text);

Drillpipe 1 Inside Diameter (inch) = "; IIf(ID.Text="", "No Data", ID.Text); ""
Drillpipe 2 Length (ft) = "; IIffLDP2.Text="", "No Data", LDP2.Text); ""
Drillpipe 2 Outside Diameter (inch) = "; [IflOD2.Text="", "No Data",
Drillpipe 2 Inside Diameter (inch) = "; [If(ID2.Text="", "No Data", ID2.Text);

Drillpipe 3 Length (ft) = "; IIffLDP3.Text="", "No Data", LDP3.Text); ""



Printer.Print "
OD3.Text); ""
Printer.Print "

Printer.Print "

LHWDP.Text); ""

Printer.Print "
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Drillpipe 3 Outside Diameter (inch) = "; [If(OD3.Text ="", "No Data",
Drillpipe 3 Inside Diameter (inch) = "; IIf(ID3.Text ="", "No Data", ID3.Text);
Heavy Weight Drillpipe Length (ft) = "; IfLHWDP.Text=""," No Data ",

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

Data ", Ohw.Text); ""

Printer.Print "
" Thw.Text); ""
Printer.Print "
Printer.Print "
ODC.Text); ""
Printer.Print "
nn
Printer.Print "
Printer.Print "
Printer.Print "
Printer.Print "
"nn
Printer.Print "
Printer.Print "
Printer.Print "

Dim TFP, SUR

TFP =TF

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

Drillcollar Length (ft) = "; IIffLDC.Text ="", "No Data", LDC.Text); ""
Drillcollar Outside Diameter (inch) = "; IIfODC.Text="", " No Data ",

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

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

Mud Density (ppg) = "; lIf(density.Text=""," No Data ", density.Text); ""
Mud Viscosity (cp) = "; IIf(Dh.Text="", " No Data ", Dh.Text); ""

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

"; IIf(M.Text="", " No Data ", M.Text); ""
" (V. Text=""," No Data ", V.Text); ""
"; Iif(rate. Text ="", " No Data ", rate.Text); ""

Mechanical Efficiency =
Volumetric Efficiency =
Circuration Rate (gpm) =

If TFP =1 Then

Printer.Print "

Type of Formation is Soft Formation"

Elself TFP = 2 Then

Printer.Print "
Else: Printer.Print "

End If

SUR = inp

Type of Formation is Hard Formation"
Type of formation not available"

If SUR =1 Then

Printer.Print "

Surface Pressure Loss is Type 1"

Elself SUR =2 Then

Printer.Print "

Surface Pressure Loss is Type 2"

Elself SUR = 3 Then

Printer.Print "
Else: Printer.Print "

End If

Printer.Print " "
Printer.Print " "
Printer.Print " "
Printer.Print " "
Printer.Print "
Printer.Print "

Surface Pressure Loss is Type 3"
Surface Pressure Loss is Type 4"

Pressure Loss and Horse Power"

Printer.Print "
Vacp.Text); ""
Printer.Print "
Printer.Print "
Printer.Print "

Mud Velocity around Drillpipe = "; [If(Vacp.Text=""," No Data ",
Surface Pressure Loss =
Pressure Loss inside Drillpipe 1 =
Pressure Loss inside Drillpipe 2 =

", IIf(Ps.Text="", " No Data ", Ps.Text); ""
", IIf(Pp.Text="", " No Data ", Pp.Text); ""
" 1f(Pp2.Text ="", " No Data ", Pp2.Text);



Printer.Print "
nn

Printer.Print "
", Phw.Text); ""
Printer.Print "
Printer.Print "
Printer.Print "
Pac.Text); ""
Printer.Print "
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""" No Data ", Pahw.Text); ""

Printer.Print "

" Pap3.Text); ""
Printer.Print "

", Pap2.Text); ""
Printer.Print "

", Pap.Text); ""
Printer.Print "
Printer.Print "
Printer.Print " "
Printer.Print "

Pressure Loss inside Drillpipe 3 =  "; [If(Pp3.Text="", " No Data ", Pp3.Text);
Pressure Loss inside Heavy Weight Drillpipe = "; IIf(Phw.Text ="", " No Data
Pressure Loss inside Drillcollar = "; IIf(Pc.Text="", " No Data ", Pc.Text); ""
Pressure Loss across Bit = "; I[If(Pb.Text="", " No Data ", Pb.Text); ""
Pressure Loss in annulus around Drillcollar = "; IIf(Pac.Text="", " No Data ",
Pressure Loss in annulus around Heavy Weight Drillpipe =  "; [If(Pahw.Text =
pressure Loss in annulus around Drillpipe 3 = "; IIf(Pap3.Text ="", " No Data
pressure Loss in annulus around Drillpipe 2 = "; IIf(Pap2.Text ="", " No Data
pressure Loss in annulus around Drillpipe 1 = "; IIf(Pap.Text = "", " No Data
Total Pressure Loss =  "; [If(Pt.Text=""," No Data ", Pt. Text); ""

Horse Power Required =  "; [If(HP1.Text="", " No Data ", HP1.Text); ""

Printer.Print " "

Printer.EndDoc

End Sub
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msnnaaniammnzves Drill pipe
y y X
Msldmsne gmuduneuil
1. quain 1 OD
. quof 5 Grade
quan 2 Weight

quaan 7 Collapse pressure

DR W

@umﬁ 9 Tensile Strength

1 2 3 4 5 6 7 8 9 10

Tarsiznzl

T&C Flzin .

Mominal End wall Collspss Internsl Yield Yield
oo Weight Weight o Grade Thidiness Hesistanos field Strength Strength
in It Iem/ft in in ol psi lem Ief ft
e 243 T — 0120 BE22 BE00 TEZE2 2728

P e 1 o= 0130 10181 12180 Epct-t 4718

&nE = " =10E 040 10912 12440 107850 E21E

igE e 1. - 0150 12891 17280 128407 8705

8 65 az28 1. E7E 0.280 e Lk e zoh

285 o 1518 wOE 18845 17920 138313 8093

P .28 1.815 G105 18728 12808 150882 8735

s 8F g 3F 1 81E zq{32F 24080 25485 1937058 8859

. 5.16 2 441 ETE TE4D BOET 108848 £222

g.85 .18 2 aa1 a5 8017 11472 125485 2020

2.875 6.85 6.16 2.441 G1 0.217 2822 12880 148728 BEE

I.87E £.88 .18 2.441 S128 0.217 11186 18203 122503 1128
2.87E 10.40 2.151 E7 0.282 143223 15110 186525 8858
2 8T7E 10.40 2 151 WaE 0287 18018 121358 2 25 11220
IETE 10.40 2151 =108 0.282 2312 21153 233148 12401
2.87E 8.72 2128 0.282 25802 27197 2 15545
2500 .51 ETE 0.254 TOT4 8709 1 11094
2.500 5.21 HEE 0.254 5254 11024 1 14052
3.500 8.81 G105 0.254 §513 12192 2 18521
2.500 5.21 S128 0.254 10093 18678 2 22E8
2.500 12.30 12.31 2.784 ETE 0.288 12015 12817 212150 14281

2.500 12.20 12.21 2784 ¥EE 0.268 16218 15282 288722 1812
3.500 1230 12.31 2784 G105 0.288 18820 17864 287010 20108
2.500 12.30 2.21 2784 2128 0.288 21828 22711 251570 IERED
2500 15 50 1463 2 802 ETE 0.449 14472 15354 2E0E20 18148



2 3 4 5 6 7 8 9 10

T&C Flzin Fipe Bedy Tarzional
Nominsl End Wall Collspse Internal Fizld Yizld

Weight Weight 1o Grade  Thidkness Resistsnos fisld Strength Strength
lermift |lernift in in s psi Ibm Ief.ft
15.50 14.82 2802 XI5 0.44% 15221 19459 217452 20452
15.50 14.63 2.802 G108 0.448 20280 21552 350888 22805
15.50 14.83 24802 51386 0,448 28049 27710 451 28082
11.85 10.48 2.476 EYS 0.282 5704 7280 182016 15310
11.85 10.48 2.476 X85 0.282 ] SoEs DANEEL 19392
11.85 10.48 2.476 G105 0.282 aRo7 11004 DRARDY, 24433
11.85 10.45 3.478 5135 0.282 T44E 14148 227820 2TEET
14.00 12.93 3.240 E75 0.220 9012 9000 224482 15198
14.00 12.93 3.340 X85 0.330 10795 12540 203983 23048
14.00 12.83 2.240 G108 0.330 11822 13880 2138E4 IE4TA
14.00 12.93 2.240 5135 0.220 12836 17820 403527 22752
570 14.68 3.240 E75 0.280 10814 11400 253851 20087
it 14.85 3.240 X85 0.280 13525 14440 521544 25418
5.70 14.83 2.240 G105 0.280 15180 15880 2EE221 28084
5.70 14.68 2.240 5136 02.280 185932 20520 458921 235120
< 13.75 12.24 3.953 E¥F5 0.271 ARE88 7227 {3268 20403
4. 13.75 12.24 3.958 X85 0.271 5190 o1 54 270127 5844
25 13.75 12.24 3.858 G105 0.271 AT 10117 2O8ES1 oRER4
4. 13.75 12.24 3.958 5136 0.271 ED08 12008 2RIRES IETIE
< 16.80 14.98 2.826 E7S 0.237 TEIE 5087 280185 24125
4 16.80 14.88 3.826 X85 0.337 LT 11282 320542 INETE
4. 16.80 14,28 2836 G105 0.337 o487 12881 28427 23758
& 16.80 1488 3826 51386 0.337 10984 18178 488707 42450
4. 20.00 18.88 2.840 E¥S 0.430 10975 11487 323916 ZRER2
4. 20.00 13.69 3.640 X958 2.420 120801 14524 409026 98390



1

2

3

4

8

9

10

U-5

T&C Flzin FPipe Body Taorsicnal
Mominal End wall Collagss Internsl MEL field
oD Weight Weight 10 Grads Thidness Resistance Yizld Strength Strength
in Ibmift Ibrmyft in in psi psi Ibm 16 ft
4800 18.89 3.640 G105 0.420 15350 18053 452082 40157
4800 18.69 3.640 5135 0.420 18808 20840 581248 51830
4800 21.238 2.800 E75 0.500 12855 13333 387588 21587
4.500 21.36 3.500 B 0.800 16030 16889 485554 20010
4 800 21.38 3.500 G105 0.800 17718 18887 514503 44222
4800 22.82 21.238 3.500 5135 0.500 22780 881820
5.000 18.25 14.87 4408 ETE 0.258 2450 258155
5.000 16.25 14.87 4.408 HBE 0.228 4335 325283
5.000 16.25 14.87 4.408 G105 0.228 5087 282817
5.000 18.25 14.87 4405 5135 0.225 5681 488479
5.000 18.50 43278 E7E 0.382 T041 8888 311535 322
5.000 19.50 53 4.278 HBE D.382 5241 11005 384812 a0
5.000 19.50 53 4.278 G105 D.382 8765 12183 438150 45158
5.000 18.80 93 4278 5135 0.282 10028 15838 580784 E8113
5.000 25.80 .02 4.000 E75 0.500 11458 12000 414880 affad
5.000 25.60 74,03 4000 HBE 3.500 14514
5.000 25.80 2403 4000 G105 0.500 18042
5.000 25.80 z4.02 4.000 5135 0.500 20510
5.500 18.20 16.87 4882 ETE 0.204 3735
5.800 18.20 16.87 4.882 HBE 0.204 4130
5.500 18.20 16.87 4882 G105 2.204 4338 25
5.500 8.20 18.87 4 882 5135 0.204 a71a 82
5.500 21.80 18.81 4778 E7E 0.381 5730 28
5.500 21.80 18.81 4778 HBE 0.381 8542 =
5.500 21.80 18.81 4778 G105 0.381 8865 55
1 2 3 4 5 6 7 8 9 10
T&C Flzin Fipe Body Tarsiznsl
Mominal End Wl Collapss Internal Tield fizld
oD Weight i I} Grads Thicknsss  Resistance Tield Strength Strength
in bt in in osi osi Iem 1f ft
£.800 21.90 18.81 4778 5135 D.281 7498 82 71754
5.500 2470 22 54 4 870 ETE 0.415 7835 35 44220
80D 24.70 23254 4870 X85 0.415 201 a3 56139
5.500 2470 225 4 870 G105 0.415 D828 g4 22048
5.500 24.70 22.54 4.870 5135 0.415 11177 70 777G
8.825 25.20 22.18 5.9485 E75 0.330 2831 AET468 55788
8.625 25.20 2218 5.985 HBE D.320 2252 450780 71522
8.825 2520 2218 5885 G105 0.220 3353 E4Z4F3 72050
8.825 25.20 2218 5.985 5135 D.320 2429 897428 101835
8.825 2770 24.21 5.801 ETH 0.382 3615 422418 80192
8.625 2 24.21 5.801 X985 0.282 4022 8206 535064 Tral2
8.825 2 24.21 5.801 G105 D.382 4232 2180 591387 B54EQ
8.625 27 24.21 5.801 5135 D.382 4582 118032 780354 105884




msnnaaniammnzves Heavy weight drill pipe

y A
Msldmsne gmuduneuil
1. quain 1 OD

2. quaa 21D

3. quoail 7 Weight, Ib/ft

V-6

1 2 3 4 5 6 7
Nominal emmal Tube Dimens ons ToolJoint Approx.
Weht Tube
Size | Inside Dia, Wall ConnectionSize | Outside | nside |7 2900
In, L. Thickness In ki Do, In. | Dia. b, b/t
34 21 s Q.7 1% MC 38 (3 5 IF) 4 2 s L33
3 % 2% 0.425 NC 28 [3 15 1F) 4 % 2% 232
4 2%1s 0.71% NC 40 (4 FH] 5 Vi 21115 272
4% 2% 0.875 NC 46 (4 IF) 6 i 2% 410
5 3 1.000) NC 50 (4] IF] & % 3 493
5% 3% 1.043 5%FH 7 3% 570
6% 4% 1.063 & % FH & 4 % 708

msnnaaniaves Standpipe, Horse, Swivel wash pip gooseneck, Kelly

Component No.1 No.2 No.3 No.4
Wury | any | dwew | oy | dur | ey | e | anw
quinan | o1 | qudnan | o1 | quénan | o | gudnan | om
mMelu ) mely ) mely (W) melu (o)

(i) (i) (i) (i)

Standpipe 3 40 3.5 40 4 45 4 45

Horse 2 45 2.5 55 3 55 3 55

Swivel wash 2 4 2.5 5 2.5 5 3 6
pip gooseneck

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 (1b/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.
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Figure 1: The main page of Drill_Horse (theory refer
Trisarn K., 2005)

Figure 2: Flow chat of Drill_Horse



Table 1: Comparison between Drill Horse versus dairy drilling and mud report

Dairy
Input Output Drill_Horse drilling and
mud report
Drill string design

Hole depth (ft) 12,795 Buoyancy Force 0.8015 0.8015
Hole Deviation (degree) 0 Length (ft)
Tensile Safety Factor 1.3 - heavy weight drill pipe (ft) 552 552
Collapse Safety Factor 1.125 - drill collar (ft) 734 734
Weight on Bit SF 0.85 - drill pipe range 1 (ft) 7,710 7,710
Cross section area(sq.in) 5,000 - drill pipe range 2 (ft) 3,799 3,799
Minimum Yield Stress (psi) 100,000 - drill pipe range 3 (ft) - -
Temperature (F) 400 - Total length (ft) 12,795 12,795
WOB (Ib) 55,000 Buoyed weight (lbs)
Revolutions per minute (rpm) 100 - heavy weight drill pipe (1bs) 21,812 21,812
Length one pipe (ft) 30 - drill collar (Ibs) 64,713 64,713
horsepower (hp) 300 - drill pipe range 1 (Ibs) 129,153 129,153
Weight (Ib. /ft.) - drill pipe range 2 (Ibs) 66,683 66,683

- hwdp 49.3 - drill pipe range 3 (Ibs) - -

- drill collar 110 - Total (Ibs) 282,361 282,361

- drill pipe range 1 20.9 Air weight (Ibs)

- drill pipe range 2 21.9 - heavy weight drill pipe (Ibs) 27,214 27,214

- drill pipe range 3 - - drill collar (Ibs) 80,740 80,740
OD pipe (inch) - drill pipe range 1 (Ibs) 161,139 161,139

- drill pipe range 1 5 - drill pipe range 2 (Ibs) 83,198 83,198

- drill pipe range 2 4.5 - drill pipe range 3 (Ibs) - -

- drill pipe range 3 - - Total (Ibs) 352,291 352,291
ID pipe (inch) Allowable Collapse Pressure (psi)

- drill pipe range 1 4 - drill pipe range 1 (psi) 4,231 4,231

- drill pipe range 2 3.8 - drill pipe range 2 (psi) 11,547 11,547

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

- drill pipe range 1 311,540 - drill pipe range 1 (psi) 8,640 8,640

- drill pipe range 2 553,830 The net length collapse pressure (ft)

- drill pipe range 3 - - drill pipe range 1 (ft) 5,569 5,569
Collapse (psi) - drill pipe range 2 (ft) 15,199 15,199
- drill pipe range 1 4,760 - drill pipe range 3 (ft) - -

- drill pipe range 2 12,990 Tension safety factor of the new drill string design
- drill pipe range 3 - - drill pipe range 1 1.3 1.3
HWDP Length (ft) 552 - drill pipe range 2 1.77 1.76
Density of Mud (ppg) 13 - drill pipe range 3 - -
Submerged load hanging below section of DP (Ib)
- drill pipe range 1 (Ibs) 215,678 215,678
- drill pipe range 2 (Ibs) 282,361 282,361
- drill pipe range 3 (Ibs) - -
- Total (Ibs) 282,361 282,361
Critical Rotation Speeds Nodal Vibration
- drill pipe range 1 (rev/min) 235.18 235.18
- drill pipe range 2 (rev/min) 216.32 216.32
- drill pipe range 3 (rev/min) - -
Critical Rotation Speeds Spring Pendulum
(rev/min) 20.16 20.16
Allowable Toque & Pull on A.P.IL Drillpipe min.
torsion yield strength under tension
- drill pipe range 1 (Ib-ft) 296,125.95 296,125.95
- drill pipe range 2 (Ib-ft) 161,742.46 161,742.46
- drill pipe range 3 (Ib-ft) - -
Total Drill String Stretch 449.89 449.89
Effect of stretch due to string weight, (inch) 79.47 79.47
Effects of stretch due to string temperature 370.42 370.42
Torsion 15,750 15,750




Table 1: Comparison between Drill Horse versus dairy drilling and mud report (cont)

Dairy
Input Output Drill_Horse drilling and
mud report
Horse power requirement
Hole Depth (ft) 6,000 Mud velocity around drill pipe (ft/sec) 253.13 250
Bit size (inch) 7.875
Nozzle size (inch) 0.4062 Surface pressure loss (psi) 35.77 32
Mechanical Efficiency 0.85
Volumetric Efficiency 0.9 Pressure loss inside
OD - drill pipe 1 (inch) 4.5 - drill pipe 1 (psi) 270.65 270
- drill pipe 2 (inch) - - drill pipe 2 (psi) - -
- drill pipe 3 (inch) - - drill pipe 3 (psi) - -
- drill collar (inch) 6.75 - drill collar (psi) 107.57 108
- hwdp (inch) 5 - heavy weight drill pipe (psi) - -
ID - drill pipe 1 (inch) 3.826
- drill pipe 2 (inch) - Pressure loss across bit (psi) 569.87 580
- drill pipe 3 (inch) -
- drill collar (inch) 2.813 Pressure loss in annulus around
- hwdp (inch) 3 drill pipe 1 (psi) 83.29 83
Type of Formation 1 drill pipe 2 (psi) - -
Circulation Rate (ft/min) - drill pipe 3 (psi) - -
Type of Surface Pressure Loss 3 drill collar (psi) 96.72 97
heavy weight drill pipe (psi) - -
Density of Mud (ppg) 10
Mud Viscosity (cp) 10 Total Pressure loss (psi) 1,163.87 1,170
Bingham Yield (Ib/100sqft) 10
Length drill pipe 1 (ft) 5,500 Horse power required (hp) 272.48 275
drill pipe 2 (ft) -
drill pipe 3 (ft) -
drill collar (ft) 500
hwdp (ft) -
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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 165t/
min
or Input velocity
1-4 (stand pipe,
horse, sweivel and
kelly)
Sum length = depth






