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Abstract

This research was funded and supported by Suranaree University of Technology with
the assistant from Department of Mineral Fuels’ personnel for data. The objective of the research
is to develop software for optimizing artificial lift selection and design supporting of artificial lift
system for Thailand onshore oil fields such as Sirikit, U-Thong, Fang, and Wichian Buri oil fields,
under various petroleum engineering requirements, including electrical submersible pump,
intermittent flow gas lift and sucker rod pump. The software hereafter is called ARTOO (Artificial
Lift Thailand Onshore Oilfields). The proposed system is based on the known analytical solutions
and theories, but is not based on the heuristic knowledge, inference procedure and experience of
artificial lift expert backed by the rationale and logic. The program structure is developed on
Microsoft Visual Basic version 6 software, and hence makes it interactive, user-friendly and
revisable. The input artificial lift parameters are hierarchically characterized into several groups
using various criteria, e.g., production, reservoir and well conditions, engineering requirements,
design constraints and project goals, etc. The input analysis is first performed to check acceptable
data base system, e.g., fluid specific gravity, depth, tubing size, tubing type and volumetric
efficiency. The predictive capability of the proposed system has been verified by comparing with
actual wells under Lan Kra Bu, U-Thong, Fang, and Wichian Buri oil fields. The bottom hole
pressure and gas liquid ratios, productivity index, size of tubing and variable rates are the
controlling factors in the selection of the method of lift, which are divided into 2 cases (low and
high) for study and analysis result of ALTOO. The results are satisfactory. For the artificial lift
system supporting, the system first identifies detail, step of design, basic facilities and necessary
information. Based on production rates, the system selects the most suitable and available design
solution for each artificial lift system. They comprise different combinations of the design
components (e.g., pump data, minimum gas required, etc.). In term of technical consideration, the
most suitable applications of artificial lift for Lan Kra Bu oil fields are ranked from the 1"
intermittent flow gas lift, 2" electrical submersible pump and 3" sucker rod pump respectively. In
addition, the suitable applications of artificial lift for U-Thong, Fang and Wichian Buri oil fields
are ranked from the 1" sucker rod pump, 2™ electrical submersible pump and 3" intermittent flow

gas lift respectively. In term of economic consideration, the best value of artificial lift for Lan Kra



Bu oil fields are ranked from the 1% intermittent flow gas lift (IRR 22.57% and PIR 0.81), 2™ of
electrical submersible pump (IRR 21.60% and PIR 0.74) and 3" sucker rod pump (IRR 21.29%
and PIR 0.66) respectively. The best value of artificial lift for U-Thong, Fang and Wichian Buri
oil fields are ranked from the 1" sucker rod pump (U-Thong oil fields: IRR 24.07% and PIR 0.81,
Fang oil fields: IRR 20.18% and PIR 0.71 and Wichian Buri oil fields: IRR 9.66% and PIR 0.25),
2" electrical submersible pump (U-Thong oil fields: IRR 22.21% and PIR 0.68, Fang oil fields:
IRR 18.24% and PIR 0.57 and Wichian Buri oil fields: IRR 9.51% and PIR 0.24) and 3¢
intermittent flow gas lift (U-Thong oil fields: IRR 20.39% and PIR 0.53, Fang oil fields: IRR
16.09% and PIR 0.39 and Wichian Buri oil fields: IRR 8.47% and PIR 0.18) respectively.

The results of this study should be applied to any artificial lift projects. The study
also increases the ability and knowledge in artificial lift system and probably promotes the

petroleum exploration and production activity investments in Thailand.
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1. Electric submersible pumping :

2. Gas lift

3. Sucker rod or beam pumping

4, Hydraulic pumping

5. Jet Pumping

6. Plunger or free piston lift

7. Other methods
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Horsehead
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1. Electric submersible pumping
2. QGaslift
3. Sucker rod or beam pumping

4. Hydraulic pumping
5. Jet Pumping
6.  Plunger or free piston lift

7. Other methods
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3.2.10
3.2.11
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3.2.14

3.2.15

3.2.16

fA1UIUNT Composite static gradient, psi/ft
G, =f,G, +1,G,
AU Static Fluid Head, ft
Pon — Pr
GS

AMUIMUN Static Fluid level (SFL), ft

SFH =

SFL = D — SFL

AUIUN Hydrostatic Fluid Head (HFH), ft
Ap

HFH = —

Gy

ATUINUN Working Fluid Level (WFL), ft
WFL = SFL + HFH
ATUIUNT Discharge Head (HS), ft
_ THP
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G
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Horsepower
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Stage

34

----- qunNIT 3.2

----- aun1T 3.3

----- aunNgT 3.4

----- qumsg 3.5

----- quN1g 3.6

----- aums 3.7

----- ounNs 3.8

----- auMs 3.9

- @uyng 3.10

=== fquNg 3.11



35

E4
3217 famgluuuueneivesilueina1sie 3.2 19U Surface current, amps 1Az
Surface voltage, volts
3.2.18 AUIUN Voltage drop, volts

28y
VD =

XD --- fUMS 3.12
1000

3.2.19 AUIUNY Wellhead voltage, volts

Wv = Surface voltage + Voltage drop - fUNT 3.13

2 3 4 56 7891 2 3 4 66 78¢1

jllse : Gt/
N l|I
I #‘.
£
w
Q
z il
P " ity
W e
w 5 f
o A i
o fioy :
§ b s
I N/ R A
m o /
'S u
z i
[} 1
173 il
8
-
2 4
8 )
5 ‘ |
-
B |
| I
1o 1AL ¢ AL
) 2 3 4 567801 2 3 4 567891 2 3 4 567891
BPO X 100 BPO K 1,000 8PD X 10,000

519 3.1 Head fifao1nusudeaNli Tubing



36

ynp ONE ST
£0 77 0.0 WELL CASING PERFORMANCE R

NEPTTPE 2-6100 sEnes 54 "
12
e 30 e 1

SUBMERSISLE
UM

T
117

55

]
wign st 1 [ w
5t .
M
“ -
3% -
3. :z~
- ; -
] t
- " I T -
= f 4 e mmam
2 s > ! SN } 15
F] :
H s H = s
~ - kI 4
: \H
> 1 150~
=
1 - 1908 =
-
2 Y |t
2 >
= 1
3 B X -t
- 0 106 wa 0 12000 BT
3 .
H

440 e
SARRELS PEN DAY (42 ¥.8.CALLENS)

[ Y Y T T T T T T T T T 7 Y Ty T
$ % S 1 1] Hi 1] s ] as .m0y 1ns ¥ s e
CALLERS PER MInNTE

31 3.2 ns1win1seentuy Manufacturers

3.3 mMalymasen (Gas lift)

Gas Lift unszurumistiondaiiendonalnveamissndaveaumasninugy nieis

a oo

1 ¥ t4 v 9
nilsaahminveanadlunqy ssvutosdafiidsz@nTamunanarsifinnududaug 250
9 v Ed v 1
psi ¥l Gas Lift annsogniadsldivasfimSounquitomswdn nielumsilficns
1 1Y) @ dy = 3 u'hl ~ P &
Fout Sl jangulumends uennindl msAadsevazgnilszgnd lfivguldiinn 9 anwdn

LY 1w o o a [ a Y o g 13 1
S$AZANUAUVYDIULNINNLINL amwmsNamiﬂaszuumwaﬁﬁmmawa@l"lﬁ’mgmmtm

=t |- -4

g Y o A ¥ a e 3
10-500 Y1550 IU ﬂmawﬁwamwmﬂmmﬂszawﬁm‘waum Gas Lift ﬁamsﬂm’i‘lawm

9 ¢

o 4 A A A S o Y o Y o .
ﬂ1"1ﬂﬂ583 ﬁ56ﬂ31uﬁuﬂﬂqqm@\iu'luucu'\ﬂa']\? #1379 3.3 UAAIUDAUDNTUBITYUBY Gas Lift



y = y =
MIN 3.3 UsamasUalavyoq Gas Lift

37

Y A

o0

=2

v o
volay

@ o < 1
1. gunsasamsfuveulsvuialug 18

Y 1
2. awsorantiniuludSaung asan
s ddyw = Y1) 1
ArTiFIanmsHanga 9 (MIBAMTOL1S
1 A a oy o Y2
foiiod ansananiniulae 50,000
o v @ ¥
y1sisaneYudu 1)
A 1 1 =y ey d’
3. Banguaensilfianuuazilaeunlas
o o 1 1 & 1 @
1nmMsdamaednaeiioslignisda
vcv <4 ] 1 o o [} 1
Mmandiugas q llgmsdamalugesing
N300 HPIRTIMINARADY
4. TiduAhagluwados
5. UMAIWAIIUAINTARILAN 1A U
szoe'lna

1 t s o
6. (redons 1 sz Toaiananududy

@ 1 2

HQu Hazdad IUANUAUABAINAN

QY ¥

7. Wififlgmdmsungquilinadnin

9. hufidlyymdmsunguliase

¥
10. lifanssuliosnsa

1. dszgndlflunga'ld

ng 1 o k1 t;
958 Mg ldadinawe

Clundszansnmlumisaenaaluuvias

Clunidszansawmlumissenaaluuras

o [ 3 a a ey
. orneilymmaeudiuazinaii
¥

. Igmandsndmivene Iuwiuig

b4
o 1 o d 1 =)
. UNATWINUNNTITUATIEUDUINDSIDYR
14 a o o o o o
. lhifilszaniamdwiuvquian o iday

4 Yo as =
. ﬁ@ﬁﬂﬂﬁ’]ﬂ']“ﬁﬁhfﬁ']ﬂﬁﬂﬁﬂgunﬂu

-4
8. 1S lFuTMIves uTEN Wire line 18 | 9. Hlymluanuilasadsdmivanuau

o P = Py 1 Y ]

@0 9 vienquivahignienld uazernun
v v

mMsaonantin Uiy Emulsions uay

A
nue

o A A A Y vy A
1an 9 mawqmﬂmm@,ﬂwﬂa DUATO

davInIAdeIgn 19

Tag51A91nMIQUAINIAINT

¥

naluda

A3

[

o

o A

Mg




38

33.1 nalnda-danan

Par o\~ Ag:TOTAL AREA OF B

s] - (Ag-a )t EFFECTIVE 4
OVER WHICH CASI
PRESSURE OPERA
WHEN VALVE 1S ¢

4~ S;*SPRING EFFECT 1.

=Pl A sAREA OF VALVE £

(A) (8}
D HEAD BUILDING-UP JUST BEFORE VALVE OPENS
JETWEEN CYCLES

JUST BEFORE VALVE CLOSES
= o U sl ) o d
31 3.3 dumisnllarezidavesnnuailunds

33.1.1 anuduilfidands
augauswosna luvaizitauazwioufiezidanngiain 3.3b
F,= F, - AUM3 3.14
F. = ppyrAy + St(Ab - Av) == @NNI1T 3.15

F= po(‘Ab __Av)+ptAv B

aunIg 3.16
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a o . o3
TumsnaaaUNMAUA ANUAUYB Tubing iilugud duin
A 4 v
Woaunausweandie la
Py

P, = ———-;— + S -~ @uNg 3.17

1— v
Ay
3312 anuauiletiand
ﬁmgauswmmﬁﬂummzﬁgﬂmmzw%’@uﬁ%zﬂmmgﬂmw 33c 4
aums 3.15 uay 3.18

F = p,Ap ' - ®UNT3.18

A
P, = pyr TS| 1-— - AUMT 319

vC

UNUANNIT 3.17 14 3.19

AV
1-—- —- AT 3.20

Ay,

PVC = pVO

A o dq ¥ ¢ v
fiesnn anuduinlfidandanlszneudie Bellows HazHanIznUIN
al3e augAldlSinasasiiuag 1nguasfad ligaundfiansan s lédn
zp 460+ T,

PbT - Pb X X e T ﬁl!fﬂi 3.21
Zg0 520

NNaNMs 3.21 awsadsznaldn

Py = P Fmp e EUAT 3.22
Tae .
F =1+ 0.00215(T — 60°F) - {UMST 3.23
temp v

T, = 0.015D +80°F - UM 324
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31““ 3.4 ANUAUVBINAINUHIUIN T

@ qa: 4 & o o dalo ' ¢ o A
ANUU Lﬁf’J‘WﬂTSﬂHﬂ’NNﬂHﬁﬂ@]ﬂﬂﬁmﬁﬁx‘l’l'\aﬁﬁ 1 agaNuauUn

b4
Separator awla

p,, =D,G, P, e AU 3.2
WP UY
P, + P,
D, = e TAUATT 3.2
G
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i = PRODUCTIONE
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T LIFT GAS
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Y] 3 § a o =S A o [] ¢ Y
Sufu defiesananuduaaadidumanaii 1, anuauvesns na
Ao § S o A
YBIVBUNAIRAINEINEIT 2 HazAEUT Separator 9218
P, =D,G; +D,G, TR - QNS 3.25
A A [y 4 ~ = Yy
efinsananuiuvesnds a ianwdnla q szldn
P, =D, G +D Gy + Py - @UMT 3.26
¥
332 YunauveInssamaidugag o (Intermittent flow gas lift)
3.3.2.1 f4InN1 Composite static gradient, psi/ft
G, =f,G, T1,G, —--- @UNY 3.27
3322 Musmmdinuamnnuiuniunqy, psi

q
Ap = - - HUMT 3.28

J
3323 funamanuduvesvesluadungy, psi

Py =Py, — AP - AUAT 3.29

3.3.2.4 f1UIUN Static Fluid Head, ft

P, —P
T L — e UM 3.30
GS

3.3.2.5 14N Static Fluid level (SFL), ft
SFL = D — SFL - UM 3.31
3.3.2.6 118N Hydrostatic Fluid Head (HFH), ft
Ap

HFH = — ---- HUNT 3.32
G

S
3.3.2.7 f1UI9N1 Working Fluid Level (WFL), ft
WFL = SFL + HFH - TUN5 3.33

1328 SUIUNIIUIUTOUURINMTTAMTADIU

1,440min
day
= —- @UNT 3.34
Cycle Time (min)
¥
3.3.2.9 SIUIAMTINIUMINAMINIUADIBY
6
=0 - @UMT 3.35

Eq.3.34



v
3.3.2.10 ATHIUHIRIUIUNTHANIIT UITIADTOU

Eq.3.35

Fall Back
3.3.2.11 MUIUMFWANUI1IV04 Slug, ft

Eq.3.36

Tubing Capacity (bbl/ft)
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---- fWUNT 3.36

---- QUMT 3.37

3.3.2.12 M uumsetzAadanadn1eldsedy Working Fluid Level (WFL), ft

Eq.3.37

2
o 2 o d o
332,13 MMUAUMIANNUANNIDININY, ft

= WFL + Eq. 3.38
o o . ~q % .
3.3.2.14 A uaY 1y Tubing N 1slanan, psi
=P, + (Eq.3.37 X GS)

o o 3 d' 4 4
3.3.2.15 Awmanuauluenydesigaf lfidands, psi

Pt
Pv,min_— Pt +—
2
i E‘—<2oo WA P, . =P + 200
- v,min t
2 ' v Y
3.3.2.16 SMuamanuaun l4lfia g

- HUN1F 3.38

--—- QUNI9 3.39

--== fUNIT 3.40

---- @UNTT 3.41

- WUNIT 3.42

AUANINAIMNUAINNA1G19 3.3
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[ aaian Q) mméfuf'%‘l%’ﬂﬁﬁﬁmsméaﬁﬁuﬁa (psi)

1,000 1,499 = 0.957P, o - AUMT 3.43

1,500 1,999 Py, = 0.953P, . - U5 3.44
2,000 ~ 2,499 P, = 0.948P, . - U5 3.45
2,500 — 2,999 Py, = 0.930P, i @UA5 3.46
3,000 - 3,499 Py, = 0.923B, 0 - TS 3.47
3,500 - 3,999 Py, = 0.916P, . - @UAT 3.48
4,000 — 4,499 P, =0913P, . - TUAT 3.49
4,500 — 4,999 Py, = 0.901P, . - @UA153.50
5,000 — 5,499 Py, = 0.874P, . - @M 351
5,500 — 6,000 Py, = 0.847P, i - @UA53.52

¥
o a o w . g
3.3.2.17 MsmlSinavestiniuluy Tubing, U13130

= ANMANAMENI X Tubing Capacity (bbl/ft) ---- ©«UN1T 3.53

3.3.2.18 MuUIM1929150

[

2 o a 2 A A s
mumumn‘gmiu Slug hlﬂﬂ\‘]ﬂ\?‘WUW’J, UIFLIA

=Eq.3.37-Eq.3.53 -=--

3.3.2.19 AMUIUNINIIUA U

= P + (Eq. 3.

3.3.2.20 AUIUKINNINAY

V min

meldiuin Slug, psi
37X G, ) ===
mﬁa psi

+EBq.3.55

Pavg=

2

]
=t

3.3.2.21 Ananlinamssamatiooigain ldnesew, SCF/Cycle

Pv 520 1

\Y = Bq.3.54 X B X —— X —

sc,min

147 T, 2

quMT 3.54

qUNIT 3.55

aUNIT 3.56

quNIT 3.57
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2 .
3.3.2.22 AnnavilSnansdamaaetSuaniuiunnda'ld, SCE/STB

\Y%

sc,min

=t - @UAT 3.58
Eq.3.37

34 dushilen (Sucker rod or beam pumping)
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5. Uﬂﬂﬂ%’aﬁ:mmmmsmwmmzﬂa@aﬁvw 5.

40 Fluid Level Sounding 6.
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9. 41WAONITIANITNITNTOU

10. annsar)szgnd 19 Wi 14

11 awnsold ldnarnvina

12. fwsomsuiiunsouTasmssena

13. Hollow Sucker Rod Pump 13150
Uszgnd 148 uAgY Slim hole case of

inhibition treatment
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Upstroke 448% Downstroke
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34.1 ﬂ?ﬂ?ﬂiﬂWﬂG\iTﬂﬁWﬁﬂﬂlf’)\‘]ﬂN, VITIRHNDIU

q
V=-— =TT 3.59
EV
b
342  1@endoyavesily 1y vu1a APT HAEAINEIIVOA Stroke INFUNIW 3.6
v
<
343 Lﬁaﬂ%y‘amawum Tubing, Plunger, Rod HAZANWG VDI HINAITY

35-3.12

344  MUIVMEATIUANNENVIWARE Rod string 9I1AN1519 3.13 - 3.15

345 MUIUMIATINGIVBATE Rod string

3
346 MAUIUNIOATUIIVBNTN

2
SN
o= - AUAT 3.60
70,500
}4
3.47  MUIUNINANTINUUBIANNY Plunger, 17
4050t 52GDA, 1 L L L L
s, =S+ - —
E E A, AL Ay Ay
- {UMT 3.61
Y 1
348  fnamsanmswamiundyly1é, viisasdu
q-= 0.466SpNEV ---- @UMT 3.62
9
349  fumriinminyed Rod String, Youa
W, =ML, +M,L, +M,L, - @UAT 3.63
3410 Auoavmhminvesvedlva, Yeud
W, = 0.433G(LAP — 0'294Wr) - AUMT 3.64
b2
3411 Amniiingagaved Polished Rod, oud
W = W + W, (1 +0L) -~ @UNIT 3.65
3.4.12  AIUMIANVAULTINTINUUYD Rod string, psi
Yo
= — ---- AUNIT 3.66

Az
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34.13 RIUIUNINANTZNUYDI Counter Balance §ANAAUAZATIVABUAVSAI

Allowable, ‘]JG‘LM{
C; = 0.5W; + W, (1 — 0.127G) - @UNT 3.67

Y
o =Y o o
3.4.14 AMUIUHWTIUAGIFAVY Gear Reducer, 112 1oaua

W —0.95C.
T :( nax ‘)S = FUNTT 3.68

p
2
° 9 . .. & A A o
3.4.15 ATUIURUITINIYDY Hydraulic, Friction, U402 Brake (WOLADNIATOIYUA

faanan
— =6 ’
H, =736X10  qGLy - AN 3.6
~7
Hf = 631X 10 WrSN -~ @UNIT 3.70
3.4.16 ATUIUNT Synchronous
237,000
n=-——— - qUNIT 3.72
NL
1000 criy T
CURVE PUMP DATA +
1400 APt SIZE  STROKE
A 4G 34
oo B 57 42
€ BO 48
1400 F i o e 54 1
E 1860 &4 T
200 ) F i ] 74
& 320 84
oo A H 640 144
Y £
aoq HEEERER £ :
i‘ D et} h, ;
800 Gt g % ]
409."1“,' i 41
200 TEinTiviel T e pete e R H :
o S iei SiismaniziedissmaiiinadvRiioifEesl H P HH
1000 2000 Q00 4000 - HO0N0 000 TG0 |000 9000 10,000 HO00

PUMP SETTING DEPTH-FEET

51/%1 3.6 madenriiavesiluiaznNEN Stroke



AN 3.6 %@}‘J’ﬁﬂ1§i’)f’)ﬂ!mﬂﬁﬂ API ¥11A 40 4arn 148 Stroke YH1A 34 #3

anwdnveailu | Plunger Tubing Rod anuSrveathy
(W) @) () @i7) (30U/3N)
1000 - 1100 2 3/4 3 7/8 24-19
1100 - 1250 212 3 /8 24-19
1250 - 1650 2 1/4 212 3/4 24-19
1650 - 1900 2 2172 3/4 24-19
1900 - 2150 13/4 212 34 24-19
2150 - 3000 112 2 5/8 - 3/4 24-19
3000 - 3700 11/4 2 5/8 - 3/4 22-18
3700 - 4000 1 2 5/8 - 3/4 21-18

m3193.7 Yeyamsvenuuuili API v11a 57 4azANNEN) Stroke YHIA 42 13

aanvasil Plunger Tubing Rod ansivesilu
Q) @) @) () (s0U/ANT)
1150 - 1300 23/4 3 7/8 24-19
1300 - 1450 2172 3 7/8 24-19
1450 - 1850 2 1/4 212 3/4 24-19
1850 - 2200 2 2102 3/4 24-19
2200 - 2500 13/4 2172 3/4 24-19
2500 - 3400 11/2 2 5/8-3/4 23-18
3400 - 4200 11/4 2 5/8 - 3/4 22-17
4200 - 5000 1 2 5/8-3/4 21-17




71319 3.8 %’ayamieammuﬂu API 911 80 422 1INE1I Stroke YMIA 48 12

49

aamidnveaiy Plunger Tubing Rod anudavesilu
(o) (i‘:a) (53) (éa) (50U/311)
1400 - 1550 23/4 3 7/8 24-19
1550 - 1700 2172 3 7/8 24-19
1700 - 2200 2 1/4 21/2 3/4 24-19
2200 - 2600 2 212 3/4 24-19
2600 - 3000 13/4 2172 3/4 23-18
3000 - 4100 1172 2 5/8 - 3/4 23-18
4100 - 5000 11/4 2 5/8 - 3/4 21-17
5000 - 6000 1 2 5/8 -3/4 19-17

M1314 3.9 ‘i’fmgammemmuﬂu API 911 114 #a2A21ME1I Stroke YH1A 54 12

anuanveaihy Plunger Tubing Rod anufiveaiy
W) i) ) @) (0V/AUT)
1700 - 1900 23/4 3 7/8 24-19
1900 - 2100 2172 3 7/8 24-19
2100 - 2700 2 1/4 2172 3/4 24-19
2700 - 3300 2 2172 3/4 23-18
3300 - 3900 13/4 2172 3/4 22-17
3900 - 5100 1172 2 5/8 - 3/4 21-17
5100 - 6300 11/4 2 5/8 - 3/4 19-16




M15193.10 Yoyamsvanuuuila APT ¥11A 160 (1A Stroke VINA 64 13

ﬂﬂuaﬂﬂlﬂd‘ﬁu Plunger Tubing Rod mma%‘wmﬁu
o) @) (G12) @) (50U/317)
2000 - 2200 23/4 3 /8 24-19
2200 - 2400 2172 3 /8 23-19
2400 - 3000 2 1/4 2172 3/4-17/8 23-19
3000 - 3600 2 2172 3/4-17/8 23-18
3600 - 4200 13/4 2172 3/4- /8 22-17
4200 - 5400 1172 2 5/8 - 3/4 - 7/8 21-17
5400 - 6700 11/4 2 5/8 - 3/4-7/8 19-15

1319 3.11 i’f@gamiaammvﬁu API ¥11A 228 11azA NN Stroke YHIA 74 #

mmianveaih Plunger Tubing Rod A veathu
W) i) @) @) (sou/anh)
2400 - 2600 23/4 3 7/8 24-20
2600 - 3000 2172 3 7/8 23-18
3000 - 3700 2 1/4 212 3/4-7/8 22-17
3700 - 4500 2 2172 3/4-7/8 21-16
4500 - 5200 13/4 212 3/4-7/8 19-15
5200 - 6800 1172 2 5/8 - 3/4 - /8 18- 14
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M1519 3.12 Yeyamseenuuuili APT ¥11a 320 4azA1METI Stroke YA 84 413

anuanvaatly Plunger Tubing Rod anudrvesity
(#{m) (i‘:a) (‘53) (1‘53) (50U/41)
2800 - 3200 23/4 3 7/8 23-18
3200 - 3600 2172 3 7/8 21-17
3600 - 4100 21/4 2172 3/4-7/8 - 1 21-17
4100 - 4800 2 2172 3/4-7/8 -1 20-16
4800 - 5600 13/4 2172 3/4-7/8 -1 19-16
5600 - 6700 112 2172 3/4-7/8 -1 18- 15

M1519 3.13 Yoyamseanuuuily API ¥110 640 HAZANNYI Stroke VA 144 1)

anuEnvaail Plunger Tubing Rod A rvaaily
We) (1) (53) () (59U/311)
3200 - 3500 23/4 3 7/8 18-14
3500 - 4000 2172 3 7/8 17 -13
4000 - 4700 2 1/4 2172 3/4-7/8- 1 16-13
4700 - 5700 2 2102 34-7/8 - 1 15-12
5700 - 6600 13/4 2172 3/4-7/8 - 1 14-12
M9 3.14 Fo3aN1300AUUY Plunger
ik uguinatg s Pump constant
({13) i anfsa/wiiysennni
1 0.785 0.116
11/16 0.886 0.131
11/4 1.227 0.182
1172 1.767 0.262
13/4 2.405 0.357
125/32 2.448 0.369




@134 3.14 Yoyan1508nu Plunger (A9)

iWurugudnais st Pump constant

(i) (17) andsafwiisennntl
2 3.142 0.466

21/4 3.976 0.59

2172 4,909 0.728

23/4 5.940 0.881

33/4 11.045 1.639

43/4 17.721 2.63

M99 3.15 i’fagamsaemmu Tubing

Wudgudnmanialy | durugudaaraaeuen Vi it
) @) @louaim) @)

1172 1.900 2.90 0.800

2 2375 4.70 1.304

2172 2.875 6.50 1.812

3 3.500 9.30 2.590

3172 4.000 11.00 3.077

4 4.500 12.75 3.601
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M1319 3.16 U93AN1509NUUY Sucker rod string

vu1AU843 Rodlt String (172) daduvounaz Rod

5/8 - 3/4 R, =0.759 - 0.08964,
R,=0.241-0.08964,

3/4-7/8 R, =0.786 - 0.05664,
R,=0.214 - 0.05664,

7/8-1 R,=0.814-0.03754,

R,=0.186-0.03754,

5/8 -3/4-7/8 R,;=0.627-0.13934,
R,=0.199 - 0.07374,
R;=0.175-0.06554,

3/4-7/8 -1 R,=0.664-0.08944,
R,=0.181-0.04784,

R;=0.155-0.04164,

3.5 Hydraulic Pump HP
IS g 1 ] ' ' o A o
Hydraulic Pump lugil 3.7 Imsdszgndmldaediaumsvnaroua ldiuiidemin
dmfunquitanuin sarmswnaseglutienardanniidadiuvesiadevoaunaluyi
=3 o 1 a a @ g1 Y ' 3’ o aa
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[ 1

thyssnmaeudragalumsiamunasanuduiiquindmivvesna nanmsdidyluns

Q

o a wa a oA ° [ ' o
Ansanmalfidaulsz@ntawienshgenmanvazetauas lulimvewdaluveq
lwa

¥y ¥ b4 14
o o o o a 1t o

4 o w . < o @

yoalnanlddidasn Power fluid) Huldldnuiniuuazii hduazannmiizedon

v . o Y a A . o ' 1 o w ' o = - 1
lWﬁ'lgﬁJuﬂ"lclﬂtﬂﬂﬂ'nuauuﬁgI@U‘V]')Tﬂ\?’]ﬂ@@ﬂWﬁﬂWﬂﬂ 'ﬂﬁﬂﬁ‘lﬁﬂ@']uuﬂﬂ]utﬁﬂﬁaﬁn\‘lﬂ']ﬂclu
a ~ a 3’ @ o d & o v a § Y1 1 9 0’1
ﬂﬁmﬂﬂizﬂw“lv\f%mnmu@ € VOIUTUU Hagﬂ\ﬂﬂﬂcﬁx‘]‘ﬂ1ﬁlﬂlﬂﬂﬂ11°ﬁﬂ15ﬂ@uﬂnﬁf‘1@ U1

k4

Bl uumadmdnuuuiuideudalesmzanumuiuiug mazduazd ldife

msfiansownam Ifidem1dielumsudlvgalasmwizedigdussuumdwes ivauuy

Wea



54

Aq Yo o 4 g :’ @ . LY = a 1
yoa'lnan Iimdesniiduniniu Hydraulic Pump szgnwauiuveslnafignuialuve
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Turbine

5¥UY Hydraulic Pumps i3 il

1. Pistun Pump

2. Jet Pump

3. Hydraulic Turbine (Weir)



{ Reservoir separator-
2 Cyclone separgtar
3 Conkrol vaive
4 Retie! voive {reservair}

5 {ww cilfarentiol pressure Col
6 Supius fluid vaive (open for oil)

7 Surpius fuid vaive (open for water}
8 Levet contiol vae

9 Pressure occumuiator
10 Relie! vaNve [pressure accumuiator)
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Plunger of free piston lift
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5.1.5 duaoumsl¥lsunsussnuuuaionan
yJq ¥y s sy ,3' ' ] a 1 P & 1 1
1. Al¥desdlonudoyaiidesnmsiiuginediisinsz alundssduns Faoglungu
YoINTOUT Y
Y ' Y . 1
2. nA Check Input 1 ldsunsuianInaeatonI1Y “Clear and go to design” ]JiJ
Design 313109 uath hinaadddgldnduliasvasumstlonudoyadn lumuidmual’
w3olu
. ¥y o v & q’/‘
3. n@ Design ud2ldsunsuagdinsdszuranadnivesdunon, Mssonuul,
9 L4 A A dy Ao C o a g
Yoyagunsaluazmieadloiuguiduiiuvesszuugasaionaayiiaiug
vq o AR a  dY 3 1 i 3
4. gl¥aunsatuinuaziuideyaisludiuvesmsiloudeyauazmsuaasna
14
Tavialuguuuuves File wazsiuienans Taunaily Save & Print

5. 01lddoamsdremihee aunsanailu Clear 18

52 MY
Q a oo 1 A d'aJ P=} o w A Yy v
msWannTusunsuneuiunes suiluedadsitdesiins numudduanuie 1didhle
¥ t4 T
szuumslszaanavedlsunsy daly nszvaumsiaiiiszgnesuieluglvesdenud
v 4 Y Y A o Y ° A -
dosdsznou ludrensfloudeya, msasteaeudoyaiiviudn, madium, mageudedu
8
gdoya uagmsuanna fauanas 13l
5.2.1 denulilsunsuoenuuuszuuglnsal1uman Electrical submersible pump
t4 1
Aanuveslsunsuilazisznou lidredunlsvesdoyahn ldtloutasuanana,
&
aumsuazgudeyadaiiulamnings.s
i o o o < A
M3 5.5 Geyandelidminiumahauveddsunsueenuuuszuvginsaiiendn

Electrical submersible pump

Type Number Remark
mstleudioya 11 -
qUNI 41 -
3 mﬁi"mg,a 19 Electrical submersible pump’s catalog -
MIUTAIND 25 -




Ui 5.3 danhlsunsueenuuuszuugunseiyaendn Electrical submersible pump
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d' [ G o . N 1
3U1 5.3 Aanuldsunsueenuuvizuuinsniy1uKan Electrical submersible pump (A8)



310 5.3 daanllsunsueenuuusy

‘lllligﬂﬂi ﬁiif’ FWNAR Electrical submersible pump (ﬂ'ﬁ)

@ o 1 a
522 A TdsunsueenuunssuugUnselemE Intermittent flow gas lift

v v
ﬁmummiﬂmﬂmu%xﬂﬁznav"lﬂé'wéf'mﬂﬁmm%’agam%ﬂauuamamwa,
&
aumsuazgdoya Fauiluluawmsg s.e
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Y a k4 Yo [ o d v a
A1 5.6 m@yﬁﬂﬂ@ﬂﬁl%ﬁ1ﬁiﬂﬂ1i‘ﬂ1d11«!‘0@\111]5!!7\5340f’)ﬂl!ﬂﬂi%ﬁﬂ@{ﬂﬂﬁﬂ!‘lﬂﬂﬂﬂﬂ

Intermittent flow gas lift

Type Number Remark
astloudoya 13 -
qunNg 49 -
3 1‘14‘(’1’@1461 1 Capacity of tubing’s catalog
NITUHAING 24 -

31 5.4 Fanuldsunsueenuuuszuugilnsaiy1uman Intermittent flow gas lift



$ v} d \
31N 5.4 AasamlilsunsueenuuuszuugUnsaiiewdn Intermittent flow gas lift (1)



Jif 5.4 fanulsunsuesnuuuszuuglnsaiyondn Intermittent flow gas lift (A9)
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31 5.4 Asnulilsunaueenuuusyuuginseitiemdn Intermittent flow gas lift (718)

@ CA o
5.2.3 Anullsunsueonuuuszuuginsaiyionan Sucker rod pump
4 T
Asves Isunsutiailsznou lldeduilsvesdoyafildtounazuanma,
£
aumsuazgudeya Fuidlulaumse s.e

v

3 o o o J
M 5.7 Peyaiidedidmiumshawvedlsunsusenuuuszuugilnsaitiena Sucker

a

rod pump
Type Number Remark
mstloudoya 5 -
qunNg 79 -
b e 0340 62 Lufkin’s catalog
NITUTAIND 40 - B
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Falze

P o d 1 a
sl 5.5 Aanulilsunsueenuuuszyugilnsaienda Sucker rod pump



1o

3‘ Fum#?iungar Qaia
- = Diameter. i (dy
® Arsa .59 i {A;,}

siii 5.5 danulisunsueonuuusyuugynseiyiendn Sucker rod pump (A8)
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= v d 1 a '
U7 5.5 danlilsunseenuuuszyugilaseiyisnan Sucker rod pump (A10)



Allowable Limit

$ LY dJd v o
3 5.5 dsnulilsunsuesnuuuszuuginiaiyendn Sucker rod pump (A8)

1o
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ar

s B
Allowable Lim ble Limit |

Te i
Allowabte Limit

Triee i
W =

Allowable Limit

Cﬁﬂasﬂ 1i
 Graphie

2D Modslof -

. Sucker Rod
Bump

o

ni [ d v a U
sin 5.5 el sunsneenuuuszuugn 38l K8Wan Sucker rod pump (AB)



sifiiss Aenulilsunsueeniuuszuvednseitewan Sucker rod pump (A9)
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Qs d'lllsld = 4 ~ Y 42’ Y 2// 1 = | 1Y
wasnnd 1dlinsTimseiilymuar@eufanuinuiuds Tuasuds lifenswan
Y { o Y] s .
TsunsuIdiduldamuunun e 13sudsenoudae syaveaniivgn uazvi159avoIns
99N Electrical Submersible pump, Intermittent Flow Gas Lift 40 Sucker Rod Pump
9 [
wan N luuaaznisesvosmseonuuy dalszneulldresiavesidandn iy sva
9/ o 2 =y d Y Y o b o ¥ = o
A399ABUVBYA, BBALUL, VUNALZANW A191Te uagndu lunihwman gaefesvaves

¥ ° ' A ygyd o Yoo S
mammuuzmuazmamaE)rd“l“v«mmﬁummm‘l’; AU ANUMARUIN A

d a oo 2
5.4  msnagevldsunsuszuuginselviendaniannay

[ 3
=t @ &

3 ~ P! ' o
TumsnaaevvzidlumsnlFouivuszninldsunsuignianniunazmsdnnudie
A a 2 ] 1 ER] a o dy
nIodnAlaY %QLLHQ@@ﬂLﬂULmﬁZ'5$HUQﬂﬂiﬂ!‘]i’)ilwﬁﬂ AU

5.4.1 Tdsunsusyuugunseldiowdn Electrical Submersible Pump

! ¢ a
M58 5.8 YoyanlylunisnageulysunsuszuugUnsanenan Electrical Submersible

Pump
4 v . ,
Houly fauals U HiHe
v
a o =Y 0 W o Y
MIHAR BRNIINITHANYIY 1,200 V550U
[ = 3 @ .
AFHIANTHAA 15 U5/ I /psi
¥
o 2 ° o a
BATIMITHAATI 0 STRHELTolY!
=] s .
unaIsRy | anuduAungy 2,200 psi
b1
ANNDIIDUNIZUB Y 0.825
AUA T UNIZV0N 1
o <
nauNan AWAN 6,000 e
9
v 4 1 ' =Y .
durUgUINIIMLeN, 3.50, noLf, 50 #, -, psi
JUuuY, ANUANYDI Tubing
32UY Backpressure 400 psi
] b4
U Uszansammsily 85 %
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v d
M3 5.9 afseuiivunadnsendialilsunsumsesnuuy Electrical submersible pump g

o v d' a
MIMYIUNILATIIAAIQY

Hadws atel? NWsunsums | msdng
9NNV Electrical | Mainty
submersible pump ﬁﬂu;w

- thrmnemsnan sisassu 1411.76 14117
-ﬁ”ﬂdmmmﬁ’udaﬂa1m§ﬂmaaﬁy1ﬁuﬁagiﬁq psi/H@ 0.36 0.36
- wacshwmmmﬁuﬁ'uﬁquﬁm%“umswﬁﬁﬁﬁu psi 94.12 94.12
-mnusufunguinie psi 2105.88 2105.8s
- Head 09904 l11angiia o 5972.22 59722
- szdvuveavos Inangila o 27.78 2778
- sefuveavos lnaindoud o 289.22 289.22
- Discharge Head ‘V)!G} 1111.11 111111
- usaFoamugande T2a6/1000 13.21 13.50
- Friction Head W 79.29 81.00
- Total Dynamic Head o 1479.62 1481.33
- Head/Stage W 52.22 52.00
- 114U Stage o 28.33 28.49
- 159311/Stage 1.97 2.00
- usehianun 55.81 56.98
- w3 I gayde HP 28 28

- USIAUANATON V/1000¥# 168 168

- ﬂszuﬁ"Mﬂw’i‘yuﬁa Ui 1 uasuuudi 2) Toad 34/- 34/-
- used I @uud 1 e 2) wowi] 1178/- 1178/
-vuaae i Guud 1 uazuuni 2) Tad 6/4 : /- 6/4 -

newav/egiliioy
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51 5.6 mInaaeulifsunsueenuvusyuvglnseitiendn Electrical submersible pump

5.4.2 TilsunsuszuugUnssiaIonan Intermittent Flow Gas Lift

M3135.10 Yeyanlilumsnareulisunsueenuuy Intermittent Flow Gas Lift

‘ﬂ' o o T
douly auls FUIU ATRY)
4
ASHAN DRIINITHANUINY 100 w5 a/u
[y [ a 3 @ .
AUIANITNAR UISLID/ AU /psi
9
@ s o J @
INSINITNAN 0 YI5H58/7U
T v [ .
unasdnny | aamdudungu 2,000 psi
Vv
AND IV UWIZYDINH Y 0.876
Y
AUDIIDUNIZYB U 1
=Y &
NQUHAN AWAnN 6,000 Wa
N '
] 4 ! 3 a .
Lf’f’uwmﬁuanmamﬂuan, guy, 3.50, o, | U7, -, psi, 999N
a = - o
ANNAUUALYUNNUINAYYDI Tubing 50, 127 Wusud lad
é‘l 1 v O =
U FI9UBINTTOANY (1) 45
Liquid slug (%) 60
ANUANTUNIZVOIMANOA 0.6




= s J
M3 511 alouifieunadssyndieTsunsueenuuy Intermittent Flow Gas Litt Hazmy

3 v tﬂ' a
AMUIUNMMATBINAIRY

Talsunsauns Mg
HOaWS e aanuuL FaennTeqdy
Intermittent Flow oy
Gas Lift
- dadauanududenimdnvoniniy psi/i{# 0.38 o
ﬁag}ﬁa
- HaAsveIRNNAURUNUd MY psi 1,000 1,000
msHamiTY
- awdudunquinde psi 1,000 1,000
- Head vo9v04 Inaogilq W 5,131.58 5,131.58
- szAuvevesuangila W 868.42 868.42
- Hydrostatic head W 2,631.58 2,631.58
- s¥Avves Inavanu W 3,500 3,500
- PIUIUTOUVBINTOARTY sou/u 32 32
- 51mmammﬁywﬁwiasau TRHEIEM 3.12 3.12
- JSinasvoniuil Slug Msi5a/500 5.2 5.2
- J5£@NTN N4 Tubing 15150/ 0.00252 0.00252
- 1714819V Slug Wa 2,063.49 2,063.49
-szuundnlfiRauinasesinds Psi 1,031.74 1,031.74
muldszavves lnarinu
- AmAnAadends W 4,531.74 4,531.74
- AWAU Tubing 714 IuMIvanves psi 834.13 834.13
NAIFMAVANUFUYDI TubingTag
TiRarsansaufnimiinue s
lune
- AnwAul§iRmsnga psi 1,251.19 1,251.19
- il §iams ndaiaui psi 1,127.32 1,127.32
- USiasriniuly Tubing Ysisa 11.42 11.42
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v d
1514 5.11 nlFsumeunaswiszrninaldsunsuesnuuy Intermittent Flow Gas Lift 4oy

o v ﬁ' a 1
MIATKIVAUA TOIAAIAY (AD)

Wsunsumseanuuy | MsAIMIN

HaaNDs Yo Intermittent Flow | @2eA594
Gas Lift Aatav
] 1 - o 42, o 1 I'd
- e ennaU Taefwanea 115159 6.22 6.22

WIH Slug IUDIWUND

-anuduneld Stug psi 520.48 520.48
_anudumie psi 885.84 885.84
- svmsiusavesdwiilesa 0.9101 0.91

- d5uamssafe SCF/3581 364.84 364.84
- dadanuaisadoriiy SCF/STB 116.94 116.94

i, Anrerattant Flow 5
intermittent Flow e

510 5.7 msesnuvuszuwlisunsu Intermittent Flow Gas Lift
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543  Sucker Rod Pump
y 1
M3 5.12 Yeyaililumsnaaeuusunsueanuuy Sucker Rod Pump
3 o . :
eyl fauls $1u Hiey
Fy
MIHAR AT INMINAAT U 100 STRHELYe
v a3 1 o oy LY
UHARANY | AR Iz YB Iy 0.876
a = T
MQuNan ANMAN 6,000 o
2 = = v
Y Uszaninimueaily 80 %
YA Endurance Y94 Sucker Rod 30,000 psi

w d o
M9 5.13 fsaueunadnssennadsunsuesniuy Sucker Rod Pump #azn31ianu

Fren3esnnay
Ysunsums MImuINA Y
Nadns #ie 20NUUY inJesiaay
Sucker Rod Pump
- thuinemswan S5/ iu 625 625
- doyaily
YU API Unit 320 320
F]WEN i 84 84
- ﬂallmal‘ﬂ Plunger
(durugudnans i 2 2
‘ﬁuﬁ ﬁTiN‘l‘i’"J 3.142 3.142
Sasily Msisafus 0.466 0.466
s
- doyn Tubing i 210 2172
urhgudnanane i 2.875 2.875
urigudnatimeuen ih 6.50 6.50
i oua/a 1.812 1.812
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M9 5.13 nlseufsumadnsszuielilsunsueenuuy Sucker Rod Pump #azmsiay

v iﬁ' =S )
AENAIVINAIBY (MD)

Tsupsums MIMUINUE Y
HaaNS e PO In3eaRARY
Sucker Rod Pump
i 1317 | 0.442/0.601/0.785 | 0.442/0.601/0.785
s Youdmn | 1.63/2.16/2.88 1.63 /2.1 6/2.88
a2 Tumsily B0/ 19.43 19.43
- daa Y99 Rod String |
Fadawsszve i 1 W 0.38/1,596 0.38/1,596
dadwazes i 2 o 0.33/1,386 0.33/1,386
Fadawszos i Wa 0.29/1,218 0.29/1218
- adelunisse 0.45 0.45
- HANTZNUAIINYLY Plunger Stroke ‘5’3 76.22 76.22
-anwihazdulumswin miisaiu 552.1 552.1
- Dead weight Y84 Rod String Youa 9,103.08 9,103.08
- shmtinveavasna Youd 3,780.82 3,780.82
- ﬁwwﬂ’ﬂqaqmm Polished Rod/ Yous/ 16,980.29/ 16,980.29/
mitean oud 21,300 21,300
- AUIAUGIEALY Rod String psi 216,30.94 216,30.94
AUGA
- HANTZNLYD Counterbalance Youa 10,513.71 10,513.71
9ANAR
- 1591 agAUY Gear Reducer firloud 293,675.15 293,675.15
- Maman
143951 Hydraulic hp 14.17 14.17
usaudoaniu hp 9.37 9.37
usad vy hp 35.31 35.31
- Synchronous Pumping Speed 29 2.9
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HUUD1a09 Gas Lift

6.1 MIFIMVUI 109 Gas Lift

Y ° a wa o3 ' -4 aw g & ;
MITIUUUIIADY Gas Lift Tudoalfidmsiludiuniisvesadfonssil e

T
=1

¥
dednuaty  Wefnssy  Aenems Inaveshiiunignudanelunqueie TnedBsondauuy
£ ¥
Gas Lift 10191009 Gas Lift Tuan3deiildviedigvina 2 dadwau 3 vie anueniveusas
1 At ﬂ Y] a 1 = dy 9 I'4 4
WoI% 3 was lasudumuvoinqueia 1 vio Tesvgqueidnatieztlsznaualignaiauds
Y o v Ao = 3 Ca a . 3 o ] 1
dudumuvesdumisiviimsfadegyaselsioniauuy Gas Lift $1u9u 3 duwida daudn
£ v [ ¥ t4
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] ¥ k4 [
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1 vefii® vwia 2 111 ANwen 2 was 1w 2 g Wudumuvemaunie, sedy

v

¥ 1
i lunquedauazviodalSunanhluigownda

¥
2. vef3d vua 2 11 AW 3 was S1uau 1 e idudumuvesnqueia
Y 1 anA ‘Qy o @ 5 ' @ o ' 9 o
3. Yeao¥d vua 2 113 S 1@ Thlseneusmduglnsalsynang o 1y 2

b4
4. viovulawuna 117 AW 1 was 119U 2 ga seniy e 1. (@wgl 6.1)
¥ ¥ ]
fudrfaszaniniulungqueiauas fadsuaniniufigania
9/ ] tg’ Qy ° o 9/ 1 o I'4
5. dedsanvuia 1 19 0110 2 dadlu 14 $Swou 2 @ Mlszaeusuduginsed
381931 G0 1 AU 4
g o b d o = A
6. manmIn AWeNM 2 was S 3 ga 1duTasundnlsFug 3 mhasuive
ansamoudieldedaazain
o 0 kY o Y a
7. wmARmn AN 1wt 911 6 e Mdlug Insunandssneudny

ginsallude s



v o o 3 |
8. UWUIDAMANMIN I 12 %A WieuunIuTewazien I 24 10 1
@ o’
Usznoudniuguasailude 5 uaz 6
¢ 3 L, o
9.  MANN YUIA 1 17 91U 6 6
s Y] Y 1o AAQ o ° Y o T
10.  NavaunsouverdeRIFldndran S 3 g r‘f}umzmummmgmmmmms
9
a W CaN] Iy ° o 1 a
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msawm w3 6.1)

6.2  MINAABILUVIINBY Gas Lift
o g 313’ s 2' o A 1 v
lummaasauuiiass Gas Lift fneassnzlindludumuvestiniu todunisdeds
14 ¥ t4
mswsguMsnensduazihnImazen Tasduneumsnaneaiiog 4 Tunow Aafl
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L dlandnimdnldlTinaniwssyegluriondauazveiaseduii sudeszaud
° ' gl W o o a 3’ T & 2
Amuaudrlandnimdn dmsafufinlSinenineluodeumnaaes Guasuddiums
o yd 1A (= g} a 1 1 a 1
PaesimudhiilSnaniniuey luvendamls)
d ! 3 LY 1 o oA Qs o o a
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¥ oy
nums Inavesiignnianielunquadnlasifvreniauuy Gas Lift nelunar 10 5w

g

o ' J o I o ' ] o o
SUUINAIMN 1, 2 1D 3 agmmwﬂquu (‘fl}@ﬂﬂﬂu) ﬂsxmm 2.0,2.5 40 3 1aT AR

Y s ¥
3. tuiinanFneniiigosia nnvioiig

v
4. mmsandseans ammskan s 035 oA AUUY Gas Lift

6.3  WHAMINABBIMVUIABY Gas Lift ,
£ 4
= o 1 ] ' 1w o a
6.3.1 dsmanhmeluvensumsnaassliawiii 6,081 QLAY UAIIAT

¥ e Y ¢
632 tufindnSinaniignnan 1avietitig



117
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51/ 6.1 uwudraeq Gas Lift (A1)
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51/ 6.1 wuudraed Gas Litt (@)
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m4 7.4 mseenuuuifiivihuuuguvesumas

[

Wnivaunszile (Ae)

126

adws Wi $1147u
- $7u9U Stage Wa 53.10-53.34
- usaVStage 64.09-69.84
- sadhitavn 1.81-1.86
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wadns niy 19U
- ithmnemswia msisa/iu 108-246
- d’fagaﬁm
YUIA API Unit 57-640
%39%0) i 42-144
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durvgudnans i 142 %
i 51981 1.227-4.909
Sasily wdisaSwiigFnand 0.182-0.728
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m31 7.9 dandsmuan @nudutumguuazdagiumatuiniy sasiunlsaiveumas

umunssiedmsumsiszananaluldunsy ALTOO

Yoya TPt 1IN
1. ANUAUAUNAY psi 100-700
2. dadamaduriuiy SCF/STB 113-251
3. daduinasveai sy bbl/STB 1.05-1.22
4. Fadlsuinsveaia f/SCF 0.025-0.061
i |1 swiidsenena isadeiude psi 2.07
2. Sasmawaai M3isaneiy 0
3. anwsadumzvo iy - 0.828
4 AruE Yot - 1
5. ANWAn W 3,715
6. System backpressure psi 400
7. @uriuguinaaneuenvesvienin i 2375
8. guUUQIYOIONAR DAFUTIA T 587
9. JUuuUBIDHAN - Tnd
10. ANAUVOINONAR psi 50
11. e lumsdafia Wil 15
12. Satrdamanliougyl psi 30,000
13. ﬂ?umﬁywﬁuﬁgﬂwﬁﬁiuu@iam@wm % 60
A59ANIY
14. ANNOMTUMITYRIMY - 0.6
15 sz Ansnmueaily % 80
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Haans H#Y 11U

- Whvanemanan STB/d 59-390
- Gi’fmg,a‘ﬁu
YUw API Unit 40-320
9N b 34-84
- si’fmg‘a Plunger
@urugudnaa a8 L Va2 Vh
ﬁfuﬁ 6\151\1‘5’3 1.227-3.976
Sasily sdisarfusisednand 0.182-0.590
- a’f'mga Tubing
durngudnannmelu i 2.00-2.50
Gurgudna1anisnen i 2.375-2.875
vimidn Wous/ma 4.70-6.50
i BB IR 1.304-1.812
- doyams¥n
YA i 5/8-1.00
"ﬁ‘lxlﬁ G\TEN‘E:’J 0.307-0.785
smifn Houd/a 1.16-2.88
- mmﬁ’ﬂums‘ﬁu 39U 15.32-19.95
- dad@ U942 Rod String
Fadwazey At 1 Wa 0.63-0.65/2,350-2,425
Sadn/szoy i 2 W 0.35—0.37/1,300-1,3.75
Fadwssey 713 W -
- favulumatia 0.24-0.48
-{HanIzNUAINNYTT Plunger é”l 37.61-134.34
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- Dead weight 494 Rod String Yous 4,901-8,978
L-fﬁymﬁﬂmawm"lwa oud 1,252-6,302
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13 45 23 11
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dauls Yo3ya tety My
Ay | 1 Anuaudungy psi 200-1,200
4
2. dadrumauigiu SCF/STB 24-36
v
3, dadudSunsueainiy bbl/STB 111
4, dadrmlSunsvoana f¢/SCF 0.071-0.280
= a ddyu a 4 T @ 1 .
ash | 1. arbFianiswa 115150ADTUAD psi 1.30
¥ N
2. BaIMIHAANN yfisadeiu 0
E4
3, AU NI UWIZYD I - 0.858
¥
4, AU NI UW VDB - 1
=
5. A7Uan e 3,700
6. System backpressure psi 31-37
3/
7. idwrhuguinaieniouenyeInenan T 2375
8. guvnlveIvioNan DIMNUTIN T 660
9. guuvvRIiOHAN - Tnai
10. ANUAUYDINOWAN psi 15-24
[} o oY
1. fanar lumsdans w 15
12. Fadidanmaasugy psi 30,000
¥ 1
13. YSunaniniuignraaluunaz souues % 60
[V
M5OANY
1 o [
14, ANUHNIUNIZUDINY - 0.7
9
15. Yszansnmvesily % 80
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s Vayya are DALY
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v ade = : s ——

1. dxtigianmsnan 115158007 0.18-0.37 0.53-1.3¢

) psi
i | L awdudumgy psi 100 500

2. dadaufaguiuiy SCF/STB 12 36

3. dadafinasve iy bbl/STB 1.11 1.1

4, daduSuasvesig f'/SCF 0.539 0.046

5. Sasiandath 1ftsadeiu 0 0

6. arwgas umz e - 0.858 0.858

7. A umzveai - 1 1

8. AWAN W 3,700 3,700

9. System backpressure psi 31 37

10, idurhugudnataniouen i 2.375 2.375
YDINOHAA

11. quugiuosnionan AT T 660 660

12. gilunuvesvionan - T Inid

13. ANUAUYDINDHTN psi 15 24

14. ¥ lumssans W 15 15
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TuugiazsoUveIMIsames

17, ANUA WS WWIZYDIN - 0.6 0.6
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szaanaluldunsn ALTOO

fauls Yoya v 311U
A3 3l
AIAY | 1. YHIANBNARA i 1.315-2.875 | 2.875-3.50
adi | 1. d¥iiFTanisnan 3sane i 1.30 130
%) psi

1. ANUAUAUNQY psi 100 500
. Fadauisduiniy SCF/STB 12 36
3, ﬁﬂdauﬂ?mmmmﬁwﬁu bbl/STB 1.11 1.11
4. fadSinasvesing f£/SCF 0.539 0.046
5. §asmsrAaT itsanoiu 0 0
6. mmdw%uwwmmi’rwﬁu - 0.858 0.858
7. mmdaai‘hmwmm{% - 1 1
8. AWAN WA 3,700 3,700
9. System backpressure psi 31 37
10 guvigiveriondn ERAERTIAY 587 587
11 jnunvesvianan - vl Tnal
12 ANUAUYBINDHAR psi 15 24
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v o
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M3197.53 faulsaugu (vinanewaa) uazamlsasiivesunaniniudisdmiums

Uszanamaluldunsn ALTOO

aauls Jo3a WU DN TEYY
AWAN | 1. YUIANOWAR i 1.315-2.875
Al | 1. GiiaTamanan 13t5ade JuAD psi 0.20
2. AnuauUAUr QY psi 500
3. daduasuni SCF/STB 25
4. §adnalSinasvaainiy bbl/STB 1.06
5. dadutlSuasvesie ft'/SCF 0.040
6. SasMsHAATh msisade T 0
7 A mizve iy - 0.855
8. AMUAIS UNIZVR I - 1
9. ANWAN e 3,638
10. System backpressure psi 37
11, QUUTUYDINDHAN CRANERT BT 587
12. Uunyveanianan - Ty
13. ANUAUYBINBHAR psi 24
14. F29na1 lumsdamay U 15
15. Sadramsideusyl psi 30,000
16. ﬂ?um%ﬁuﬁgﬂwﬁmiuudmsmJ % 60
YBIM3BAN1Y
17. ANUBITUN L YOI - 0.6
18, sz Ansamvoatly % 80
19, 1 unSoeoud usarh 50
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d' L] ddyu/ a o (Y
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o psi
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3. dadumasuringu SCF/STB 25
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4. dadmdSuinsveariniuy bblI/STB 1.06
5. dadmlSuasvoame ft/SCF 0.040
b1
6. DRI IMIHAAIN mssane Ty 0
8/
7. ANUA NI UH VD90 Y - 0.855
Y
8. ANA IV UWIZUDIN - 1
9. ANWAN Wa 3,638
10. System backpressure psi 37
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11. vianeHan 7 587
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12. g IUDIVIOHAR DIAULTINIU Ini
13. junyveIonan - 24
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wazdmsznaanaans A luaise 7.60 wun dudialen Gasiminaamas 42 STB/) i
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L4
kg o

3
wilsviu 1anndsiisianisnda (Inflow performance) Asuana131ua151e 7.61-7.63

[

LAY ! o o AaA a
AN 7.58 ﬂi\!ﬁﬂﬂﬂﬂl’ﬂﬁ‘lﬁﬁ‘lﬁ‘)ﬁ!Lﬁﬁﬂu]ﬁ‘u')!‘ﬁﬂil‘li

gy | aady | dadaufy | dadawlBinas | dadanfines | duditians
i Auriqu Fnirsiy Y9157 (Ol Yo (Gas Wan
(Gas Oil Formation Formation (Productivity
(psi) Ratio) Volume Factor) Volume Factor) _ Index)
(SCF/STB) (bbV/STB) (f€/SCF) (b/d/psi)
1 745 137 1.10 0.042 0.22
2 756 139 1.10 0.042 0.18
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euly aauls nae MU gunsaivaang,
a 1Y a oy o Y T
MInae | oasimswanth SIRHER Y 2-27 ESP, IFGL, SRp
UMASAn | AN UWIZU0Y - 0.877 ESP, IFGL, SRp
¥
Ay Wi
F4
ANUANTUNIZVB I - 1 ESP, IFGL, SRp
nguean | Anudn W 2,961 ESP, IFGL, SRp -
System backpressure psi 31-47 ESP
duriuguinaig i 1315, 1.660, | ESP, IFGL, *SRp
NUUBNVDIVIONARA 1.900, 2.375,

2.875, 3.500
guvaiivesviondn R R RY 660 IFGL
JUuuvveviondn - g ESP
ANUAUYDINONAR psi 15-24 ESP

oya ¥ lumsdaig U 15 IFGL
uq Yadriamsnlasusl psi 30,000 SRP
THIUveuAgN % 60 IFGL
wanluuanzseuves
[T
NIoANIY
AU NI UNIZYDS - 0.658 IFGL
["d
A
Uszaninmvesily % 80 ESP, SRP

a0 a a ' o 1 o
*Qﬂﬂiﬂ!"]ﬂﬂﬂﬁﬂllﬂﬂ Sucker rod pump w%mmmwm”c’v’umug{uaﬂmamﬂuaﬂmmmwaﬁ

9 3
YUIA 2.375, 2.875 (1AL 3.500 17 (N1Y
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A1514 7.60
ﬂgsﬁ‘; 9M31NSHAA (STB/d)
i'cjvu"lvlﬂumua"u mslimasniiugagg fhhitalun
1 43 32 45
2 37 26 38
@y 40 (wold) 29 (A) 42 (thunaw)
M5 7.61 m59ammu‘i’}u‘lwﬁunma:mmnmdaﬁﬁﬁﬁmq?
Hadns wiiae S
-iihwmnemswan STB/d 46-54
- ’d"ﬂ’dauﬂ'Jmﬁwiaﬂamﬁ’nmmﬁwﬁuﬁeéﬁa psi/Ha 0.40
- waaave R NUAUAUMUAIMSUMIHAR
iy psi 24-122
-mmﬁuﬁ'quuméa psi 937-1,035
- Head v83v84 Inaagils e 473
- sefuvesvosinaogiis Wa 1,364
- szdvvewedinandoud Wa 1,471
- Discharge Head ‘Vi@l 290
- usudeamug Y 1284/1000 W 0.00005-0.32
- Friction Head G 0.0005-0.16
- Total Dynamic Head 1’!@ 2,902
- Head/Stage W 51.87-53.10
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fo)
Hadns Wi DRLTRYY

- 974U Stage W 42.67-46.22
- u59%/Stage 1.19-1.23
“usathanun HP 77.07-85.96
- usaru I gaude V/1000% 28
- USIAUANATOY Trad 163.77
- nszua Wi @UUA 1 sazunii 2) ol 68/35
- usad it @UT 1 waznuyd 2) Taad 1,224/2,364
-wwame Wi Ui 1wl 2) 42 . 6/4

nouAYogiitisy

.
M3 7.62 MseenuuumsliMsenduraeg mmsmdsﬁﬁﬁﬁmyfi
HaANS w8 112U

- ﬁﬂdaummﬁudammﬁﬂmmﬁyﬁuAagj psi/He 0.58

s
- HaRveIR IR UAUMQUR S UM HAR psi 92-248

¥
- anwsudunqumae psi 803-959
- Head v99904 Inaagiis ¥ 746
- zﬁmawm"lwaagiﬁe W 1,468
- Hydrostatic head o 238
- szAuved Inavihau W 2,563
- PIUIUTOVVDINTEANY JOU/IU 96
- $nuveniniudesey Ms5a/su 0.4-2.1
- JSasveniiud Slug 15150/501 0.61-3.5
- se@NTNMY04 Tubing 1515 0.00579
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HadNS Hu U
- AUV Shug W 375
4 a wa o~ o 3 o .
- szuunanlinnunasezfadinela psi 188
yauued luaninu
KX a g o
- ANNANANRI1AD Wa 2,908
o . Aq @ o 3 .
- ANNAU Tubing Alglumsiaueesna psi 306
$UAUAUUDS Tubing Iae liWsan
¥
Fawduihminvestalune
- anwsul fiiamsnaa psi 494
2y A aa ¢ A -4 =Y
- AU AN 1A INNUR? psi 453
v
a CIR.Y o
- U5umsiniuly Tubing V15150 10.06
1 ] o a 3 ['J 1 a A '3
- f9419NA VU TaeA1wINFI9NSY Slug 115150 8.75
&2 dall a
IUDINUH?
-anudumeld Slug psi 122
-ANUAURAY psi 345
- fladsmstusavesmanldoa 0.90
-USmnssana SCF/501 328
] 4
- FaduMahdaneiniy SCF/STB 271




M1 7.63 mseanuuuiluimlenvewmaniniuiitesys
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- ifhvanemsnan STB/d 48-56

- %gaﬁu
YU API Unit 57
FAHN i 42

- a’l’ay‘a Plunger
@uruguinang i 1%
i A1 1.227
Sasily wdisaSwimdnan 0.182

- dfoya Tubing
Wurguinatanieluy i 2.00
W@urgudnaniouen i 2375
st eud/n 4.70
fudi 151911 1.304

- Joyamson
YA i 5/8-3/4
i M3 0.307-0.442
v Youd/|n 1.16-1.63

- amualumsiy FFN/UTN 19.51

- Aad 2194 Rod String
Fadn/szes @ Wa 0.63/1,875
Fadwazes 2 W 0.37/1,100
Fadan/szey i 3 W -

- tadelumsiss 0.38

- WANIENUAIINY1? Plunger i 90.19

Stroke

- Dead weight 489 Rod String Yous 4,520

winveqesva Youa 2,461
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HOANE Wi $10u

i ingagAved Polished  Rodidafi | dous/loud 9,089/16,700
BUYN
- AMAUFIFAVY Rod String AIUUTA psi 5,772
- WANTENUYDS Counterbalance ANAR Voud 219,942
- 1597 g9gAVY Gear Reducer fartous
- Masvan (Horse Power)

t3esn Hydraulic Horse Power hp 16.34

U NR AN (Friction Horse Power) hp 8.51

5] Qfﬁi}ﬂi 14 (Brake Horse Power) hp 37.26
- Synchronous Pumping Speed 2.58
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@ csdycy a <; 'd T 9/ =
FHFIANTHANR < 1115500074 wol%¥ unad a
o dz:yw a Jd 1 @ P g
FHFIANINANTY > 111515870 A Phunan wold
[ N o ay =1 9
NOHANLAN 1.315-2.375 42 a 1hunan wold
v
Vowan Ingy 2.875-3.500 113 wold drunan a
a I's 1w 9 1
anunainvatslunisnaa | 1-500 UISISAADIU woly A 1hunang
A d 1 o 1 : s 1
A1919 7.77 agﬂmsmaﬂqﬂﬂsmmﬂwaﬂimmmmuugﬂm
danlsniugu S Thildih | masafw | dwih
wwugun | 1fludag Yun
) [} @ Z o Y =
Fadrumaduriniuuay <24 SCF/STB tiag < | thunans wol¥ a
ANNAUAUTQNAL 200 psi
v
Fadrumaiuiniuuag >24 SCF/STB tiaz > | thunaia a wold
ANUAUAURNYS 200 psi
@ d::ycu a ‘; 4 v o 9 I~
¥HFIAMITHANAT <0.4 113150007 woly unand A |
o dyw a ' " @ = 3
fatiFInnINaNg > 0.4 V15158007 a unan wo ¥ :
1 ~ o Qy =t 61% :
NONAALAN 1.315-2.375 U1 a Jrunaid N ;
3/ =3 .
nowanlng 2.875-3.500 112 wols Punans a |
1
aunanraislumsnaa | 1-500 1fisane i P1unand wold a |
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aunlsnaugu $1uu i | msdafa | duheh
supgy | dluiaag Ton
E4
YR 14 v o 23
dadammanuiiuuay 25 SCF/STB o 1unaig nold @
AnuAUAUMQY 200-1,000 psi
@ ddyu a o o [ 9 =1
ABUFIANIHAAR <02 151500971 o'l unans A
] a4 qy P P
VioHAMAN 1.315-2.375 12 ) 1hunaig Wo 1%
14
viowan 1ng) 2.875-3.500 112 wold 1hunana @
a 4 |- Vv =
Anunannaelunskan | 1-500 v1sisaneiu thunatg wold )
=) d 1 o J 2’ w A A <
M3197.79 agdmsmengunseiendnlumanihniddesns
dmlsnivgu I i | msdafw | dhehih
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yHFIANIHAAR <0.18 1151507071 wo'ld unan @
1 a 4 Qy = E
viowARLan 1.315-2.375 117 R unan wold
14
vowinlvg 2.875-3.500 12 wold hunaig A
anunanratelunswin | 1-500 visisaneu 1thunas A 1hunans
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Aulsnrungy S fuliih | mssaf m 1
puugy | furaeg R
(STB/d) (STB/d) (STB/g)
dadaumasnivimas | <150 SCE/STB uag | 1hunan nwold a
anusutungu <200 psi (22-81) (12-74) (29-113)
Fadwfadunituay | > 150 SCF/STB tag | 1hunais f nold
ANUAUAUNQURS > 200 psi (12-144) | (45-158) (12-41)
v Adw A 4 ¢ Y e
FUFIANINAAA <0.18 M5IsanD U wo'ld 1hunaig A
(29-74) (29-103) | (29-133)
ﬁﬁnﬁﬁ'f?”ﬂmmﬁ@\qa > 0.18 5 1ann Tu @ unang woly
(26-406) | (26-386) | (26-332)
PSR ERE AN B <0.828 una ) woly
(165-175) | (175-185) | (125-135) 1
ANz >0.828 ihuna wold I
(40-136) | (29-111) | (42-151)
AnuanvaInguiion <3,700 W# 1hunang wald f
(40-136) | (29-111) | (42-151)
ATUANVDINGUIN > 3,700 W@ hunas @ wold
(136-167) | (111-181) | (131-151)
viowdaudn 1315-2.375 i1 @ unaig wold
(17-101) (5-101) (0-101)
vionan gl 2.875-3.500 17 wold hunan A
(29-101) | (29-112) | (29-128)
anunannatlumskan | 1-509 1isadoiu woly 1hunaig A
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(Schlumberger)
ainseldaenan | mandalu sHaaf A g InzYes | mAais
Fagndil | Fudaueeq iy vodlva
i Wan wiu e
Rod Pump f-a1n A-aun > 8° API Crane-
Workover Rig
Sucker Rod Driven a AN <35°API Workover Rig
Progressive Cavity
Pump
Electrical a AN <35° API Workover Rig
Submersible
Progressive Cavity
Pump
Gas Lift AN A-A1n > 15° API Wireline
Plunger Lift aun -t ﬁﬂdauﬁvwﬁmi’rﬁ U Wellhead
‘ﬁ 400 SCF/bbl/1,000 Catcher or
W Wireline
Hydraulic Piston thunan 140 >8° API Wellhead
Pump Catcher or
Wireline
Hydraulic Jet Pump a f > 8° API Wellhead
Catcher or
Wireline
Electrical st wo-1hunan > 10° APL Workover Rig
Submersible Pump oW




M99 7.81 anumnzaaiviedauazalsyneunia g i'fwﬁﬂmmQﬂﬂiﬂiﬂ'wwﬁﬂm{nwﬂﬂ
(Schlumberger) (ﬂ'i:))
gilnsalienan msAanungu Mdaues m
™ A ¢
o 1nT0 38U Taasy
(%)
\\
Rod Pump 0-60° 130 < Tl 45-60
6°/100 ft
- T
Sucker Rod Driven Progressive 0-60° 1150 < Tl 40-70
Cavity Pump 6°/100 ft
A T
Electrical Submersible Progressive 0-90° B39 < vl 35-60
Cavity Pump 6°/100 ft
Gas Lift 0-70° Compressor 10-30
Plunger Lift 80° useiume | ldensossyld
FIINHIA
Hydraulic Piston Pump 0-90° 1158 < fluanua HE 45-55
15°/100 ft
Hydraulic Jet Pump 0-90° 139 < fluanuaugs 10-30
24°/100 ft
Electrical Submersible Pump 0-90° 58 < I 35-60

6°/100 ft
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{Schlumberger) (ﬂ'ﬁ)
gilnsairenan awian | Sammawda | mamaond | manudens
D) @@isaned) | gangiige N3N
(0991
vhisulad)

Rod Pump 100-16,000 20-5,000 550 A-a1n
Sucker Rod Driven 2,000-6,000 5-4,500 250 1huna-a
Progressive Cavity Pump
Electrical Submersible 1,000-6,000 5-4,500 250 1huna1e-a
Progressive Cavity Pump
Gas Lift 5,000-15,000 |  250-30,000 400 A-aun
Plunger Lift 8,000-19,000 50-200 500 aun
Hydraulic Piston Pump 7,500-17,000 50-4,000 100-500 @
Hydraulic Jet Pump 5,000-15,000 |  300-15,000 100-500 Aun
Electrical Submersible Pump | 1099 15,000 |  200-30,000 400 a
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onTIMINdade Ty (11513a) OATINNMANAIN (%)
(Production Level) (Rate)
0-2,000 BPD 5.00
2,000-5,000 BPD 6.25
5,000-10,000 BPD 10.00
10,000-20,000 BPD 12.50

> 20,000 BPD 15.00
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HIINUMMETIHTIA 1AMINTANHRsHgMansiumanuIn 0 uaadlfifiung,

dutiumswanna 20 3 agiflddai
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(1) 903 MIHANTMTUNHABIITUATAATUNTAUTIAUMUTITUTIA UTAIAINITI 8.5 Tay
L) o A =Y = oy a Qs 3‘
deyaunnswaumsite Tasams  maivdSinamsndadniulasdudmimg

¥
awan @n3oelns lasans, 2550) Wumarnnnasinesmnaniniuluneuimes

(Reservoir Simulation)
a 3’ LY ‘a 9 1a n’/l s - 9
@) waminuaulddSnasuianue 24,802,134 115i5a Aadludesar 2274 weq

E4 '
0w o

USmanhuavitiegluumasinfy
(3) wanaursygnatl Tnsidoy
- iw"lé’mﬂﬂﬁmm‘}ywﬁuﬁu (Gross sale income) = 65,477,633,760 U
- Guamuﬁmm 12,270,000,000 1111 £1196314

t a o

1. mlgrelumsdisianesstianemasssainand 280,000,000 19

2. ldnelumsveduilniu 210,000,000 LN

3. mldnelumsmznqudisiazilssduwe 588,000,000 UM

4. ldwlumsiiznquadn 2,100,000,000 1%

5. mldelumsiaaiaginseinmswnda 14,000,000,000 119
- mlFnelumsduiiuminana lnseans (Operation Cost) 23,925,377,627 UM

- Buiisginald
1. AIMANAIN 6,190,893,060 UM
2. mMiku 183eray 50 voarls =9,091,681,536 v
(4) i6@51MIAUNU (Internal Rate of Return) Fovay 16.79 waziidadiuilsnadu

031U (Profit Investment Ratio PIR) 10 0.18
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PYimmawda | Wnamswiahsuay | Timmswaa WSnamsuaminiudy
@Nntsanoil) (Wssanell)
0 0 11 350,086
1 3,650,000 12 312,034
2 3,650,000 13 281,090
3 3,660,000 14 253,770
4 3,650,000 15 230,668
5 3,528,544 16 : 210,088
6 1,900,990 17 193,104
7 916,148 18 178,236
8 623,042 19 165,608
9 490,992 20 153,684
10 404,050 59U 24,802,134

d 1 '
M9 83 aglmsdmnzimsugmanslugiuuun 1 asdigluvudend 1
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a :' v a A& a Y o
Usuahsiuaunmaa ldvanus
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oasImendiy 10%

1 =1

NAununwdenE 40.52%

:‘38

gaAUNUNAUTENE 16.79%

Spuminanaie’d 6,190,893,060 1

A1 lsAeurnaid 18,183,363,073 um

SufumEiEu'ld 9,091,681,536 Um

Y =

M lsndainnBiauld 9,001,681,536 v1m

fnifuilsgns 9,091,681,536 1

o o

adui lsaedunuisudu 0.18

Aaidlumlsqns (Discounted 10%)

2,548,839,120 U

€

o

aaui'ls (Discounted 10%) 919

a

RUNUEUAY 0.07
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1
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¥
Usmnanihiuauifieglunwdsinfiy
(3) wanwanuasugnel Tasidoy
4
- 518"19%’%1ﬂﬂ15ﬂ11&11‘3muﬁu (Gross sale income) = 109,226,787,760 LN

b4
- QUAURINNA 17,693,000,000 11w iy

a,

a

1. mlFnelumsdrsramessdiinewazssdiNand 280,000,000 11

2. mldnelumsvedutnig 210,000,000 1
3. mldnwlumsnzuandiiiazyseiiuma 588,000,000 YN
4. mldnwlumsnznquadn 2,100,000,000 119
5. mldhelumsdaasreginsalmswiaa 14,000,000,000 11

b
6. A ldneiln Ifhuuuguuazdsulljinquedaidn 17,200,000 1mae 1 qu
¥
7. mldhwlumsthgednmilyIfhuuugy 3,400,000 umde 1 vaude 11

-mld9elumsduiumsnasnlnsams (Operation Cost) 53,914,874,739 UM

1. AAIANAIN 8,800,708,851 1N
2. miRuld¥esas 50 voa'ls = 13,514,544,169 1M
(4) U9AT1MIAUNY (Internal Rate of Return) 3osay 21.60 uaziidadumlsnelu

09NU (Profit Investment Ratio PIR) N 0.74
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1 3,650,000 12 1,523,875
2 3,650,000 13 1,523,875
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4 3,650,000 15 1,523,875
5 3,528,544 16 1,523,875
6 1,900,990 17 1,523,875
7 1,523,875 18 1,523,875
8 1,523,875 19 1,523,875
9 1,523,875 20 1,523,875
10 1,523,875 591 42,555,669

a d a = ? =
M3 85 agimsinnzimsugmansiugiluuui 1 asdigluuuden 2

ﬂsuwmumuﬂwwam"l amm

42,555,669 1113150

v «
Ysaniniuaundegluumas
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109.05 a1upI9Lsa

E4
MiuAuaaoa Iasens 80 $/‘m§15a

o a‘ =4
saswanildou 33 vmansony

J
AnIAnaNaanLUYUIY e

9
onTIABnNY 10%

AUNuUAuEeNE 30.80%

BE

sas AUV uienE 21.60%

sufusininrane 14 8,800,708,851 1w

flsnewinmi 27,029,088,339 1™

SyfunBiuld 13,514,544,169 1

¥

14 13,514,544,169 1w

°

1

@

Tsndainamaieu

Andluflsqns 13,514,544,169 1

o mm"lmamwuﬁmu 0.74

ﬁmflu i'ls Q"VI‘I? (Discounted 10%)

3,025,602,341 4 m

@ 1 o

daaui’ls (Discounted 10%) 79

R unmsuﬂu 0.18
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Ysnaninfuauniiegluurasdmny
(3) wameanussugnell Tnsidoy
v
- 518180158 TUAY (Gross sale income) = 113,948,429,760 1
3/
- [TUAIUTIINA 17,550,750,000 Uw uajaufly

a d

1. e ldrelumsdrisramessdiinewasssanand 280,000,000 1%

2. e ldelumsvodurlniu 210,000,000 119

3. lgnelunmswizvaudissazlsydiuwe 588,000,000 11"

4. mldnelumsmiznquein 2,100,000,000 LN
5. mldelumsiaadregasalinmanan 14,000,000,000 119

6. lFremssamaniiugiequazalulymgunda@u 12,250,000 1mee 1 nay
7. mldsslumsthysiamimsdamaiiugien 2,660,000 umee 1 vquee 11
-mldowlumsduilumsnaealnsans (Operation Cost) 56,475,604,521 UM
=Y d‘w 7
- Juisyunald
1. AINIANA 9,074,732,601 LN
2. miEu 1dsevasy 50 wpam'ls = 14,073,408,626 UM
(4) 18@51M3AUNY (Internal Rate of Return) §ovay 22.57 uazdidadium lsneduy

23N U (Profit Investment Ratio PIR) M0y 0.81
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waamssamaniuga q Yazgndly

¥

Tivhmsean Wanamswaminiudy | Tmmanda YSunamsnaniidiuay
W3isanal) @W3tsanadl)
0 0 11 1,651,625
1 3,650,000 12 1,651,625
2 3,650,000 13 1,651,625
3 3,660,000 14 1,651,625
4 3,650,000 15 1,651,625
5 3,528,544 16 1,651,625
6 1,900,990 17 1,651,625
7 1,651,625 18 1,651,625
8 1,651,625 19 1,651,625
9 1,651,625 20 1,651,625
10 1,651,625 59U 46,982,284

a d . 1 M
AN 8.7 apmsTasisvimsugmanshugduuyi 1 asdigluvdeni 3

1) g’ v a A a 9!3
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109.05 a14U15L50
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AMANalRaLYUTHLTY e

S
oNTIMONIY 10%

MAunuAewdenE 30.81%

€
=

o A

AT INUNUAAUTENE 22.57%

9

phumManai9ld 9,074.732,601 v

adlg

Y ~

VlsAeurinnil 28,146,817,252 um

Do

FpnumBiin 14 14,073,408,626 1

Y 4

1lsudeinniituld 14,073,408.626 1

Do

D

Anuuslsqns 14,073,408,626 um

@

A lsdeRunuisudu 0.81

ﬁmf]uﬁﬂsqwﬁ (Discounted 10%)

3,224,480,606 1"

€

o

AU ls (Discounted 10%) #1®
N

a

QUNUISHAY 0.19




228

8.4.4 6'1’3ash<1a;ﬂmﬁmiwﬁmsH§ﬂ1an%e‘im%’mmdeﬁﬁuﬁ%ﬁ?ﬁugﬂamuﬁ 1
nsdigiliuudend 4 ﬁmﬁhqﬂnsa‘im’ww%mmuﬁu%ﬁ’ﬂﬂﬂu1ﬂ53qneﬂ1’f‘lu%qu1§1ﬁu &
HTAIAITIIN 8.8 sazM N IRNzRmsygmanilunianan o saaaldifing,
aufiunsndnia 20 9 gl
1) 5@31mswﬁmwmuﬂ"mm“lugﬂnmuﬁ 1 nﬁ{f‘sgﬂuuud@aﬁ 4 c'?a"lﬁ’mmsﬁmmimﬁms

] @

S A Yy /9 v o a S 1
ihgunseigrondauuiluinii lennlszgnaldnsasimswda 131 visisadeu waag

o A A o a 4 9 oo a oy o o
A 8.8 lasmsidontiazhinmsAadeilufvialen nnnswdadaensdiusaduay
FITUBIR UTAIAIAITIE 8.5 ‘
=Y oy @ o Y (A 3 o - a ) )
@) washiiua IddSuasmsianue 35,024,784 disa Aadluosaz 35.12 1991519
:’ w a ea [ v oo
Wluauiiieg luurasinny
@) HameauAsygnet Tasidey
v
- 518189105V UUAY (Gross sale income) = 97,085,429,760 1N
3
- RUAINUNINLA 17,409,000,000 UM il

d

1. mlFelumsdrsmessainowasssdifdnd 280,000,000 110

2. mldelumsveduilni 210,000,000 VN
3. lgnwlumsmzuqudisanlszduwma 588,000,000 111
4. mldnelumsinzvquuan 2,100,000,000 11N
5. ldnelumsiaaireginseaimanan 14,000,000,000 1%

¥
6. sldnwmsiluduiilonuazdSuljanquedadn 6,300,000 L mde 1 nqu
2
D

A aaAF A fmmma@ne o & 5 S’WI 3 ' ‘ﬂ
o AU IUNTU qaiﬂmﬂnmm 4n 2,940,000 Umao 1 nauao 1

-mlFnelumsduiiumsanenlasesns (Operation Cost) 47,330,141,016 1N
- Gufisgua’ld
1. MNIANAI 8,096,076,351 UN
2. miu1dsesay so veahls = 11,361,667,956 1w
(4) §9n3IIMIAUNY (Internal Rate of Return) $ooay 21.29 uaziidadaus’lsdeiiu

834NU (Profit Investment Ratio PIR) M0 0.66



229

5w e b ¥ o d
MmN 88 Uhnamsnwdminiududelldmunmanihiudsinlunsailinshginseivae

nanuuuiliehilanndszyndld

¥

Tihmswdn | Wanamswdmhdady | Timmseda | Banamswiamhiiby
@3sanall) W3saneil)
0 0 11 1,195,375
1 3,650,000 12 1,195,375
2 3,650,000 13 1,195,375
3 3,660,000 14 1,195,375
4 3,650,000 15 1,195,375
5 3,528,544 16 1,195,375
6 1,900,990 17 1,195,375
7 1,195,375 18 1,195,375
8 1,195,375 19 1,195,375
9 1,195,375 20 1,195,375
10 1,195,375 593 36,774,784

d 1 v L]
M3 8.9 agUmsdmnzdmsugmansluziuuvi 1 asdigluuudont 4

Y ] E
Usnanihiuaunnas ldnaviua

36,774,784 115150

4 [
Ysuainiuduntegluuvas

Y o
109.05 a1HU1ILsa

FU
o W A 4
5’]ﬂ1u’\uu@]ﬁ@lﬁﬂﬂiﬂ§ﬁﬂ'ﬁ 80 $/113150

.2 d’ =)
o wanilaguy 33 vmanIogy

3
ANANANAALUUTUIY 19

F4
NI 1M0NILY 10%

EE

MAuNunowdenid 29.72%

o &

SATINUNUNAUTINE 21.34%

q

Sqifuainanaeld 8,096,076,351 um

¥ a =

flsneurnmi 22,723,335,912 1

SuRumBdulg 11,361,667,956 U

@ o

MlsndainmBnu1d 11,361,667,956 um

Aetiudnlsgns 11,361,667,956 1

o

adaumlsAoRunuiEudy 0.6

=

Aautludls qn % (Discounted 10%)

3,017,178,613 Un

! o

Yaa 11115 (Discounted 10%) ¢®

a

[UNUGUAY 0.15

q




230

a d o a
8.5 ayluazdmnzrramsmuisuduasugmans
msussorwludivvesmsaginadninednuasygmanivzutseonily 4 gy
b1
Usznoulldae msagiwadnimeduasugmansunaniniuaunseile maajunadng
o U :l e ' Y] o ¥ oy @
nuaAsygmansunaniniugnoes msaglnadnineduasvgenaasunaainiushg
@ J 1 3’ & A o ==
sazmsagdwadninedurssgmansunaainiudiBesys
o ¢ v ¢ TR A
8.5.1 msajUuaansmemuasygaansuraainiuaunseiie
oIt s @ o 1 At a :s' 9
msdszgadatsendauuumssamaiiugie duitseniahldnaneuuny
v ¥ v v
angaluunauiniuamnszile sesaundeily i wuugu uaziludiaTon m319 8.10 ag)
@ o Y o 1 :l a A Y ’ 1 9 oW Py
nadnimeaduAsygmans unanhiuaunsedenelddudsan q laun dasinisnda
¥ 1 1 t v ]
may, nanswaananuamae, srldnenldamunseiylasenismie, wanouunundadn
b2
%

aldnemae, snnimsaugumdouasdadium lsaeRuamumae

o ¢ 5w
8.52 msagUnadnsmednuasgmansumaniniugnes
das a ¥ Y o a1 a A Y A
mstszgnaitrsndauuuiluiiiilen Wuitsrondanlinaneuunudiga
¥ ¥
Tuunaniniugnes sesaundeilylWfhuuuguuazmssamanilugae a1913 8.11 agl
v 1 g‘ @ v @ ' 1w a o
Hadni M uAsHgenaauvasiiugneaniolddulsais 9 1dun sasimsnaamas,
o :,j d‘ ' ] 45' Qsll d‘ ¥ W 1 9
mandaianuaman, mldneildamuieiglnsimsieds, wanouunundainarldie
@y, s IMsauuasuasdadiui lsdeduamumae
w d by d v W
8.5.3 maagilnadnsnediuasugmansurasiniueha
dast 1 a y o act a £y a
mydszgnaisondauuuiluiiialon uitgrenianTimansuunudiiqe
v ¥
Tuundaiiudie sasanndedly i wuuguiazmsdafaniiugieg msie g2 agy
v o ¥ 4 1 gl tY Y o 1 Y 1w o= =
Hagninad s sgmaasunaniniudanielddulsae 9 1dun dasimandamae, wa
o 3 = ' ' d' 3 4 @ @ ¥ Yt
mswaanamyama, A1ldienlfamuieiglnsinsmae, naneuunundrinlyng
mae, Sasimsfunumasuazdadiu lsdetuamumay
w d b d Vs woaa L)
8.5.4 msagUwadnsmemuasygmansuaninidngsys
a1 a 3 a ad 1 a dg ¥ ad
malszgnaasonaauuuiludiiilon duitsrendanIinaneuunudnige
¥ b
Tuundaiiuddesys sesaandeilu Wi wuuguuazmssammilumieg msne 8.3 aql
o 4 "o W o ' % a o
Hagws A s HImMansuraainiudnelddunlsae q 1dua Sanimandamay, #
a 3 4 o & 4 o @ 1 gl
mswanfianuamae, mldiwildamuniseglnssmamie, waneuunundainarlyn

e, spsimsaunumdsuazdadiui lsdeuamumay



231

MmN 8.10 aqilransAnoneansugmendlugiinnena g aiom 23 1 veuneaiviEsna

awy | s a1 Haninaa Aldheiitd wameuuny | SmIMsAY | dadau
i Wdn | mawdn | sommnde amuifiony ndwin Wundn flsse
(nde Gn | @) | Tsimneds | aliornds %) Quaanu
andsa) | nfisa) (Wdmanm) (Discounted 1dn
10%)
1| u3edu 128 2480 | 2274 56.39 2.55 16.79 0.18
FITUBIA
2 | i 167 4256 | 39.03 93.59 3.03 21.60 0.74
HUUH
3 | aida 181 4698 | 43.08 95.04 3.22 2257 0.81
ity
%239
4 | fhainia 131 35.03 | 3212 79.99 3.01 21.29 0.66
Ton

e 8.11 agiwansAnoaBansygmons ugilinneie q e nm 237 veamdninfugnes

& | I8 Fn HON1INEA Aty wasauny | dmvimsAu | dadiv
i Wan | mawdn | Wonmmd anptieng naavin ninde filseie
wae v | @ | Tnsmnade | alésends (%) Auamy
anie) | nisa) (Rudanm | (Discounted e
10%)
1| usedu 85 561 | 1930 12.65 0.61 1436 0.16
FITUTIA
2|t 133 10.54 | 36.26 2225 0.84 2221 0.68
HUUGH
3 | mssa 103 8.83 | 3038 18.55 0.67 2039 0.53
ity
299
4 | thtwia 151 1166 | 40.12 24,50 1.06 24.07 0.81
Ton




232

i 8.12 apleamsAnoauussugmanilugiiuuee q asom 231 voumaninfiehs

au | s st wannan Andeid womouIMY | SaTimisAu P
i Han MIRGEN Fomeundo amui‘;’amq HaIvin uuméa lssle
iy @ | ) Tasemsede | Aldends () Ruaaqy
@dsa) | ndisa) udnann | (Discounted 1wy
10%)
i RECTY
FIIUEIA 43 157 | 3626 3.55 0.11 10.33 0.13
2
Tt
NTLEY 74 306 | 7067 6.51 0.18 18.24 0.57
3 MIoA
fandiu
239 49 238 | 54.97 5.02 0.16 16.09 0.39
4 | fudni
Tan 86 341 | 78.75 7.21 0.24 20.18 0.71

< o a ' 1S v aa o
e 8.3 aqilwamsn noauFussygmenshuginneie g enm 231 veumianinhwen

iy | Ems a1 @an sHan Aldaend wameuumy | samaAu | dadav

# Han AIHEN e amuﬁ'&mq WA numéﬂ flsvie

iy @y | ) Tassmsds | Aloman %) duamu

anjise) | widsa) Fudruim) | (Discounted ae

10%)

| U3 AU 50 073 | 76.44 1.64 0.04 a7 0.08
TITUTIA

2| hlvih 40 083 | 8691 173 0.04 9.51 0.24
LT

3 13599 29 077 | 80.63 1.59 0.01 8.47 0.18
iy
%399

4 | thebs 4 085 | 800t 177 0.03 9.66 0.25
Jon

R




=
Unn o9

agiluazIeisainanisnaasy

9.1 UNN
¥ F
A15UIT mmﬁamiuunﬁﬂzﬂsxﬂau'lﬂﬁ'aﬂmiﬁzﬂTﬂamwnmmmsﬁmuﬂﬂsuﬂsu
b 4
mwmmzﬁwaamsﬂszqnéfq1]nm‘i'mawﬁﬁ‘lmmmmﬁumm MINTITUINIATY

IHSHEAAAT HAZAIININRANIINARDS

9.2 mswannidsunsu
d & o o Y U :‘ LY a d?
Tﬂsuﬂsuaammuqﬂnsmmawaammmmmumununnmmﬂszma'!mgﬂwwuwu
whel¥lumsesmuugilnsalsondadeulvnsnia unasindiy uazwauwda sualszneu
¥ ¥ [
dreilu gy, msdafamiiugieg uaziheinialon TassTsunsueziinis1dde i1
.3’ N A‘f 1 £-3
ALTOO (Artificial Lift Thailand Onshore Oilfields) wugmmaﬂﬂmﬂsmzmagnu MINATIZH
‘Ylt]‘Hfj uazg_ﬂu%gavm Adam Person Associates Engineering Production Manual and Byron
¥ T 1
Jackson pump division, Kirkpatrick #agLutkin Pump Division Tunisesnuuuilylifnasuig
Y- 1 Y ¥V o °o_ o v 1 = 1 =2 © 3
ave, masamwiiuiieg uazihnfnilon awé i uddiosedubon lisw@amnineeya
add viedszaumsa 1 lunszurunisszunana TaseadrevesTdsunsunie
1 9 1
n1aeni uae i e Tulsunsinfuoz 190137 Microsoft Visual Basic v.6 tifesatniiy
< Zaiq 9 1 a e o g L
mneuumes ilsauislumsssnuuunazl §I1d nszuiumsinssideyatiudheziiy
¥ ¥
vuasuusnvaInsszuianaves Tlsunsuduilunsasnasudeymind iz audu
gudeyanie’li dredruru anusrsumzvesveslua ANNANVBMGURAR YIAYBHAR
1iuuvevienda taziss@ninmvesginsaltionia fudy Tundaz Tlsunswes nuu
LR} o LY 9 4‘ \ 9 d' o
ssuugilaseisionda ssgniaazlszneudae 4 mihi urasmiiignuasuazesing
b 4
Tao1$qama1519 9.1 nazgnin 9.1-9.2 Tunsulumisiszianavewdaz Tilsunsuvzgn

naas Hludsnumuassgilnm 93



234

AITHAAIND

mstloudeya

s
uay

v b-J
9 enaD

fldau

§i 9.2 Tilsunsweenuuussuugilnseisiondn



éh&ifqmpﬁe

3 9.3 Asaaasmsianudazllsunsaves ALTOO

o o d U o o ﬂlté
AN 9.1 HTAIANUANNUTICHINTNUHIIN

235

o
a

Y =t
HUIN

o
g

370

iy

¥ 39 3/ 9 i ar [y ' ~t
msfloudoya: JlFfeatloudoyanusziaszSiaslundeadan

¥

& 1 g ] '
eoglunseudidy uagluedudselimsuuzi itloutoyang
Tugeiismun

o d

¥ 3
MSLAAIND: UTAITURBUNMTIBNIULY, InF09ii0 gUnsaliuguuas

Y o 2 1 A st
mayjamuﬁu mag“lumaummm

ﬂu‘l%’am: ﬂizﬂauﬁ’aﬂiju Check Input, Design, Save & Print, Clear 1% Back

Y o ' = ¥q 9 o 1 A 7 =
VOAITUUSUIASYIVNAD : @”lm:gmmzumawwma@Tﬂﬂﬁmmammt‘

Y] v A = 1y a  a
‘BMWQ ﬂmmmmmu%zgmﬂaﬂu‘lﬂqaﬂmmm ﬂ"lilﬁhtl 4 UM




236

03 apladnimednunaiia
mimimfﬂuﬁ'auﬂ;mmi’dzﬂwaﬁwﬁmaﬁmmaﬁmmﬁa’e)'e)m‘f]u 4 dav Uszneyly

a2 msas;ﬂNaﬁwﬁmaﬁmmﬂﬁmmdaﬁ’wﬂumuﬂszﬁa mﬁﬁqﬂwaﬁwﬁﬂwaﬁwusmﬂﬁﬂltwdq

ﬁwﬂ'uéwm msﬁsﬂwaﬁwﬁ%mﬁmmﬂﬁmmdu‘i’wﬁuﬂn waymsailnadnimedumas

LW’CNM"INM'JL“HEJTUS

Y
°

9.3.1 miﬁsﬂNaaww\Nmumﬂuﬂmemuumuﬂiuua
ﬂ”li“lJiwﬂﬂﬂ’r’ﬁGH’sﬂNaG\LLUUﬂﬁ?Jﬂm“lﬂﬂu‘lf’N 9 Fu5tenaaimuzanigaly

gmmumuamﬂizua immumai‘]umﬁﬂﬂmsawﬂnwﬁnmuim aeldalsnruny 4/

i 4
el W

wils 15 ﬂﬂll‘lﬂﬂ'ltl ﬁﬂmumqﬂﬂnumuuawmmﬂuﬂuﬂau ﬂ‘lﬂl‘lﬂ’éﬂﬂ'ﬁﬂﬁm mumu

ﬂuﬂﬂﬁﬁﬂﬁmﬂﬂs\lﬂ\‘l‘ﬂ’ﬂwﬁ@’l tLﬁ“’ﬂ’J'\Nﬂﬂ'\ﬂﬁﬁ]ﬂﬁluﬂ'ﬁNﬁﬂﬂiﬂ“]ﬂ’éﬂﬂlﬂﬂﬂﬂi NIHAANANN

o

ﬁﬂmaﬂﬂﬁmmawam”lmmmumumuﬂiu‘ua AT 9.2 ﬁiﬂﬂﬁtﬁﬂﬂ’)ﬁ%?ﬂﬂﬁﬁmmu’l A

Q

g

molddulsaun

9

93.2 m'sfmJwaawwNmumﬂummaamw@wm
asilay ﬂﬂmwwwammnﬂwmﬂﬂﬂ ﬁ]mwwwammwwﬁu‘ﬁﬁﬂimmde
‘Jmuama samwmaﬂu“lﬂﬁummusmwmsaﬂmmﬂumm aeldEulsaaugu 4 duls
dsznonlildae a@mummﬂuumumemmwuﬂuﬁau SufisTan1sHan mumuﬂuunme
AMEUBNVDINONAN mefmammnwmfﬂumimwmmmwammwmswawmmnmm

d a U o Qs
qﬂﬂﬁmﬁmﬂmaﬂ“lumeumumugwm A19199.3 fmJmsmafn‘ﬁmawawmm:ﬁumﬂ"lﬁm

utlsnrunu
3

9.33 M 3’(?’51_'Nﬁﬁ‘Wﬁ‘ViNﬂ'iumﬂuﬂLM’ﬁQLﬂﬁuPh\‘i

Ad' )
msilse ﬂﬂmwwwammui‘]uﬁ’mﬂﬂﬂ ndjmﬁmﬂwawmmawqﬂiuuw

shifurha smaammi‘]u"lvlﬁnmnﬂmmzmiaﬂmmﬂumm aoldsulsaiuny 4 dau

C e
Ysznov A ﬁﬂmuﬂwmumuua sanuAuiunQu siiajamanan (Furnuguon?

AUBNYBINDHAN Llawﬂﬂ‘u‘ﬂfﬂﬂ‘ﬂﬁWﬂaluﬂﬁNﬂﬂ“ﬁi’e)‘lf’N‘U’f)QEJG\ﬂﬂTiNﬁﬂ‘ﬁﬂWm“

o 1 a t o &
qﬂﬂimﬁmﬂwamimmmumuma M1319 9.4 ’diﬂmsmafmiﬂmsmamwmmwﬁnmﬂhmm‘

AUV

93.4 ms’diﬂwaamV\Nmumﬂuﬂmemum@ﬂiu‘%

A “i
miﬂ3“ﬂﬂmﬁmawammuﬂummiﬂﬂ ﬁ]u’mmawammw“ﬁwqﬂw“ ~

¥
o

NETICRELTE immmﬂaﬂu"lwﬁnmmuLm”miﬂﬂmm{lumm pe m“l@muﬂ’iﬂwq
9
lmuﬂ%

v AV

@auals dszneulldlo asii) Jananan mumuﬁuaﬂmamauaﬂmaweﬂaﬂ




¥

237

o 1 @ a Qs a  w 4R a ' oy as
‘YiﬁWﬂ‘Ha"IElolufﬂﬁNﬁ@?‘f%{@"]ﬂ\‘]‘ﬂﬂx‘l'ﬂ@ﬁ?ﬂWiNﬁ@ﬁﬁQ%Wﬂﬁﬂ@ﬂ@ﬂﬂiﬂ«lﬂ)’?ﬂﬂﬁﬂiull'ﬂﬁ\‘lu1h‘u

a A = A act o A Y v
WPLTYT M523 9.5 ajUmsdenITrondaitmunzaumelddunlsasugy

(Y

A d 1 a f o @ )
M1319 9.2 agimsiaengilnsaniandnlumdniniuaiunsyile

dudsnrugu I iy mssama| dudhstalen
! 1luraeg
o 1 14 W 3’ Y ¥ =
- dadumadudniuay | <150 SCE/STB uay <|  1hunai wold )
ANuAUAUNANAY 250 psi
[ [] o [ :’ £ = 9
- dagumaiudniutay | > 150 SCF/STB waz > unaia ) wol¥
ANUAUAUNQURY 250 psi
@ ddyw a o 4 1w 9 =t
- ArtaiamInand < 11131506100 wold 1unan A
9
- Ayl Ian1IsHAng > 1 11515ade iy A unan woldg
1 a o Qy = Y
- NiowaALaN 1.315-2.375 112 a 1hunaig Wold
v
- nowan Ing) 2.875-3.500 117 wold thunan A
=N o Vo Y =t
- anuvainuanelumskae) 1-500 V5isane iy wold 9 unas
= Jd 1 a TR
M1 9.3 agimsiaenginsaiyananluumaniniugnes
dalsniugu 1 v msdama | dashialan
Y 1ihuaigg
@ 1 [2) s 3‘ @ 3 a4
-daaaumadui iUl | <24 SCE/STBuaz < | 1una nold A
ANUAUAUNGUA 200 psi
9
-dndufmaiuriuiuiey | >24 SCESTBuaz > | 1huna R wold
ANUAUAUNUYS 200 psi
o qqy o " @ 9 a
¥l Tamswaad <0.4 1i150A0TU wo'ld 1hunan )
@ ‘:y I Y = b
wHFIamInanga > 0.4 115150007U 0 1hunan wo ld
t a d :2’ =) Y
- NoHaALan 1.315-2.375 13 A 1hunan wold
) a [ Qy =)
- Nowanlvg) 2.875-3.500 17 wol¥ 1 unag )
=S '3 1w ¥ =
-Aunannatslunswaa) 1-500 U1siTans Ty unans wold f




< a ' o e
m3n9.4 aplmsidenginsaitendalumaainfush

238

L% o ot oS
damlsarunu CRTRIT! Hadlitwwn | msdaias| T
o ey Tan
YA} 24 [ 3’ Y =)
Sadudatuituuay | 25 SCE/STB 1Az 2004 1hunans wold a
ANUAUAUNQY 1,000 psi
Fd ]
- dytigiamanandi <02 1315a005U wol¥ thunais a
1 = 2 o 9
- iowanan 1.315-2.375 17 a 1hunand noly
3/
- nonan lngy 2.875-3.500 17 wold 1hunais a
a o 1w 9 28
_anurainraelunisHaa | 1-500 11315aADIU 1hunang noly )
-3 d v a 1 : o a A oy
a3199.5 apimsidengilnciiandalumaniniiimesys
framdsnluau $1u futvithuungs msdata | b
duraaq | lem
[y dtiyw a o o (- Y a
- fEFTANINAAAT <0.18 U55aABIU o'l hunans @
1 a 4 ’ ay =
- NoWanLan 1.315-2.375 U2 a Phunane | wel
y =)
- NOHAR DY 2.875-3.500 12 wold Yunang @
a o 1w = )
—anunanvanelumsnanl 1-500 1131580 1hunana f Lﬂmnn




239

=] d 1 = q:; Qs 1 o r 1 : LY
M1 9.6 ajimsmengilnsalyendnyiuiag lamiledeniag dmiuumdniviwuunves

szinalng
dunlsaauny $u uliih | nssai | Hudi
wougu | dlugeg Ton
(STB/d) (STB/d) (STB/)
dadawfainhiuas | <150 SCESTB wae | hunats wold @
ARuAL U < 200 psi (22-81) (12-74) | (29-118)
dadwfwinbiunas | > 150 SCESTB way | thunans @ wold
ANNAUAUNGUGS > 200 psi (12-144) | (45-158) (12-41)
Kyl Sansnand, <0.18 11stsadeu wold 1unang )
(29-74) (29-103) | (29-133)
é’mﬁ?}y“ﬂmswﬁmqa > 0.18 113150R0 YU Q) 1hunan wo'ld
(26-406) | (26-386) | (26-332)
AT Iz <0.828 unang f wold
(165-175) | (175-185) | (125-135)
ANUE NI UWIE Y >0.828 unag wold )
(40-136) | (29-111) | (42-151)
ANuAnvoIauoy <3,700 @ unang wold a
(40-136) | (9-111) | (42-151)
ANNANYBINQUIN > 3,700 %o Yrunana A wold
(136-167) | (111-181) | (131-151)
viowdaian 1.315-2.375 i1 A unan wold
(17-101) (5-101) (0-101)
vowdalng 2.875-3.500 112 wold unag a
(29-101) | (29-112) | (29-128)
anumanratglumswda | 1-500 5isaneTu wold runan A
(6-122) (6-185) (6-222)




94 ajuazimnzvinamssnnaduassgmans
| Qo 4 1
msussneludivesmsaqlradnimeduassgmandozuisesndy 4 g,
kY Y o Y I'd t 3’ @ A
Usznov lidis msagilmadwimedmsygmansund niniuaiunssie msagdugy
a 1 :‘ a ' o d 4 ! oy LY
nedasegmansunauiniugues myagUnadnimednuasugmeasunaninfuskyg,
v
Y] L4 o [ oy v aa =
msagUnadns N AT HMaasurauiuiuAEesys
o g 3§ 3 Y
9.4.1 msagUmadnimemuasegenaasunaniniuaunseie

dacy = o oY [} act f PR 3
miﬂszqﬂmwaﬂwammumsaﬂmmﬂuma 4 L‘ﬂu’)‘ﬁﬂf?ﬂﬂﬁ@l‘ﬂiﬁﬂﬁﬂ@mmuﬁ

[
=4

v b4 b4
figaluundninfuatunszde sesannfeilu Idwuugy waziludnialon msieog ay
o d 9 o [ g’ o A Yo K 9 1w = o
padnimedursygmansunaniniuaunsienielddunlsaie q 1éun Sanmsudangy
a o = T gyt dAqy o - v @t gy,
Hamswaananyamay, arlgsenldamuiieiglaseimsmay, nansuunuvasrina g
mae, dasimsauumasiazdadiui lsneuanumay
w 3 § o” @
9.42 MIajUradHINIIAMIATEgMansunaniiugnes

msszend3tsaerdauuuiiinialon Huiieaonaaiilinanouunuiigaly
| Lma'ﬁfiywﬁ'u@:wm 3mmmﬁa‘ﬁu"lﬂﬁumuﬁumemi'é”ﬂﬁvwxﬂmm 9 a9 9.9 agilwadui
‘ﬂNéﬁumi‘145;mamﬁma'aﬁyﬁu@:mmﬂWWﬁmLﬂWm 7 1&un SasinanAnmas, namsnia
Ranuaimde, fiﬂ%’%ﬁUﬁ“lﬁi’f'amuﬁqmqimamﬁm‘éia, wamammuwé”aﬁﬂfiﬂ%’ﬁwméﬂ, 891
msfunumasiazdadiumlsdeiuamumis
9.4.3 mmqﬂwaﬁwﬁwNé'mmmgmﬁﬂimdqﬁywﬁmm

]

dast a 5 @ a1 a A aa
mstszgadisondauuuiluihilon duiironianlieaneuunuaiigaly
1 o > 1 a [~ [ v ¢
uvauiiude sesasnfetly Wihuuuguuaznmsdamaniugaeg 1319 9.10 agilnadns
4 1 :, LY s 1 1w a = a
madmrspgmansuraaihiuhanelddusas o 18ua dasimsnaamay, nan1sna
J 4 1 qwi dayw A & v v 1 q ¥ 4 o
vanuamae, a1 l¥ieildamuieglasimsmie, naneuunundasinaldsiunde, 0an
msfuumdsuazdadiud lsdeiuamuinie
o d N 3} @ A 4
9.4.4 msagUwadninmednuasygmansuraniniuIdesys
ey ) a > @ QY At a = o1 e
- mstizgnddsvendauuuiludnialon Wit sreniafildnaneuunufngaly
Y t4
unanihi3desys sesawnfoilulihuuujuuazassamailugie q arse o1 agl
Y4 9 I'd 1 2‘ a Y @ 1 9 1w a —
HadWSMemUIRsugmansunainiurhanmelddlsae q 1dun daimsnaaman, wams
a & = 1 qur Aqy 2 = @ o 1 QY 4
nanauamae, A1ldiei 1daamuieiglasinsmae, wanouunumnasnaldiuman

sasmsAunumaosuazdadiud lsdetuamumae



241

d' o a v e 1 : L7 QQQQ‘
MINN 9.7 ﬁEﬂNﬁﬂ]‘Jﬂ1‘14’3&]!!‘15Q!ﬂ‘i‘ugﬂTﬂﬂiﬂugﬂtm‘ﬂﬂN q e 231 voaranihiua3nn

T e Ee dnsImshuny
fdufl| FEmawdd  sanms 103 aanu%&em HaADUUNY inde fagruml:
Hanmae @&w %) Tnsamsimag | wiuinalde (%) aaiduadn
@) wiisa) (Wudwunm) méﬂ(Discounte @3y
10%)
1 | ussdu 128 2480 | 22.74 56.39 2.55 16.79 0.18
TITUIA
2 | thelwih 167 42.56 | 39.03 93.59 3.03 21.60 0.74
BT
3 | msda 181 4698 | 43.08 95.04 322 22,57 0.81
il
29
4 | 131 3503 | 3212 79.99 3.01 21.29 0.66
Ton

d’ o a A = \ :‘ U 1
M1319N 9.8 ﬁ’gﬂﬂﬁﬂfiﬂﬁﬂml‘lﬁ!ﬂi‘ﬂ§ﬂ1ﬁﬂ‘ﬂu3ﬂ!mﬂﬂN 9o a 23 il YOWHAIINUINO

wamsrAntanae TRy Sasimsnuny
&duf| SEmwdn Savims - e amuﬁ’amq HANDULNY Ay dagumly
waendd (& ) | Tasamsmdy | niwindildow (%) Aol
@anisa)  1disa) udnm) | miy (Discounted mae
10%)
|| useduy 85 561 | 1930 12.65 0.61 1436 0.16
FITUHIA
2 | i 133 10.54 | 3626 22.25 0.84 2221 0.68
UL
3 | msda 103 8.83 | 3038 18.55 0.67 20.39 0.53
GATT Y
379 9
4 | v 151 11.66 | 40.12 24.50 1.06 24.07 0.81
Ton




24

M 9.9 agdremsinnudurssgmanihgiloie g e om 237 veauvaniniigh,

Namswamfvfmm* Aty Fasimstimg
Emsmde daTIMs i amuﬁ"&mq wanauNy iy Fadniy
wanae @&w Tasamaads | wiaineldae (%) Viﬂﬁunw
@isa)]  1ndsa) ) | mis (Discounted i
10%)
HIIAY
FITUTR 43 1.57 3.55 0.11 10.33 013
th
Iy
qu 74 3.06 6.51 0.18 18.24 0.57
1 | msda
et
399 49 2.38 5.02 0.16 16.09 0.39
thithin
Ton 86 3.41 7.21 0.24 20.18 0.71

A ° a N =y IR o
e 010 agwemsannadursugmanihigiliuuni g unm 23 1 v umaniniIwesy3

wamawdanane  Adowiild dasIM AN
Fmewda  dnans ndn amuﬁv’amq HanALUNY b daduily
waaman @G Tasamamie | wisnmldng (%) AviiuaINy
anisa)| wsa) (Fudanm) 1930 (Discounted 3
10%)
UIIAY 50 0.73 1.64 0.04 471 0.08
FITUNIA
ity 40 0.83 173 0.04 9.51 0.24
HUUYN
mMIon 29 0.77 1.59 0.01 8.47 0.18
il
I 9
fhuia 42 0.85 177 0.03 9.66 0.25
Tun




243

9.5  verauauuzlumsnanddy

4
951 sTUUFIORAAEIIT0UTULTedRTIMInanvotquRan A deiu Tanasiinis

b4

a ] = ¥ a v o @ ! o  w
AnTanszuuTeHIauaazviaedszynd 19 R mnzauduurashiuuunvealsunea

e luannzanudsesmsndsnumaduil Tasdouniiseudregaluilegiiv

Y o

3
Y LL
952 fIveadsaziinnuiuey anuih v ludussunsesnuuunazilsygndldszuy

L'

[
o

E4
FIYWANA 19 vy muumdniiuuunvealszmeaing evisy PJuIlfhwuogu msda

a
¥
7

P~ 1 @
Madluaag o waziludhaTon Judu
e o =3 9 9 a ¢ A 9 o
953  fivvaswlinnuiuazanudrlinwineuiunesiielslumsiann Tusunsy
a1 . . . o PN g/ A Py Y =
919U Microsoft Visual Basic i3 zitlunmuneuiunesnaoutnausous ladrwuaziicwise
o o

Uszgndmsiinuldnainnate

954 doyanldlunisiszuranavoslisunsy ALTOO (Artificial Lift Thailand

]
=

£
Onshore Oilfields) L'ﬂu%’amwﬁﬂymazwmsmnquumammmmmmﬁmununﬂmaq

o~ 1 QQQQ( 1 a g )
o sy A300 §ned #he uagdimesys
955 madszurananuundivedllsunsy ALTOO (Artificial Lift Thailand Onshore
. g VAN adqy 5 v o
Oilfields) Jufuduasumseonuuy ngunly grudeya uazdeyatiun
o & 3 a a J
956 wWasntyoIMIaIaUuiaeInIIHAAA10ABURNUABS IUNTEIN1T THALLY
a g a 1 { o g 3 J 1
533und Freliansainsangrnaimimgaudmsunsasaduazyssynd sz uugie
o ¥ 1 =y
RRNELIANE
g 3 . . . . . [ Y
9.57 M3152gnd 19150050 ALTOO (Artificial Lift Thailand Onshore Oilfields) 1111
waanuuiudardlsendanauiiueniann Wedsudunsdunaudisiiedioinian i
A Y A = o oy
aaanaou ladalinmafuamudg o
v T o o < | 3 3 o
9.5.8  myvoauuuily Wi wuudu msdamailugae g waziludialonerveziinny
o U af ¥ ] o 1 é 1o a/
snnegihe suilisannndedinavesdeyarindneedads idanuin

959 T15unTY ALTOO (Artificial Lift Thailand Onshore Oilfields) vz1ifu1lse Towi

v [
a g 2

1 ¥ A v o dy o A B 1
otrannlumsidiiedadulslumsamulumsdristsnazndatiniuluiuidu 9 neglu

[y aaas’ =

vinulndFesiuumaniniud 4 ovigu 3580 7 gnod ehe uasIyuIs

a
gy o

d o
9510 disufinnumanieinenuinniinudiduiieziilse Toml fuiaulalunis

U

1lse aﬂm“l“vswuwmawam‘luwmumuuuunma q voalszmeing1d



UIIIUNIN

Ascope Technical Committee Paper. “Tertiary Sedimentary Basins of The Gulf Thailand and
South China Sea,” The 5" Council on Petroleum Conference and Exhibition,”
November 2-6, 1993. p.1

Aziz, A. Kadir, A., Hamid, M F., and Ikhan, A. “Permeability Prediction: Core and Log-Derived
Values,” International Conference on Geology, Geotechnology and Mineral
Resources of Indochina (Geo-Indo’95), November 22-25, 1995, Khon Kaen, Thailand.

Barber, Jr. A.H., Stile, L.H., and Thompson, B.B. “Infill Drilling to Increase Reserves Actual
Experience in Nine Fields in Texas, Oklahoma, and Illinois,” Journal of Petroleum
Technology (August 1983): 1530-1538.

Baoxing,y Y. Guohua, Z., and Zhonggiang L. “Porosity Evolution and Prediction of Tertiary
Sandstone Reservoirs, Western Qiongdongnan Basin, South China Sea,” International
Conference on Geology, Geotechnology and Mineral Resources of Indochina (Geo-
Indo’95), November 22-25, 1995, Khon Kaen, Thailand.

Chapman, L.R., and Thompson, R.R. “Waterflood Surveillance In Kuparak River Unit with
Computerized Pattern Analysis,” Journal of Petroleum Technology (March 1989): 277-
282.

Chrichlow, H.B. “Modern Reservoir Engineering — A Simulation Approach,” Prentice-Hall,
Eaglewood Cliffs, New Jersey, (1977).

Craft, B.C., and Hawkins, M.F. “Applied Petroleum Reservoir Engineering,” second edition,
Pentice Hall, Eaglewood Cliffs, N.J, (1990).

Crichlow, H.B. “Advanced Reservoir Engineering,” Oklahoma, (1994).

Dandona, A.K., Alston, R.B., and Braun, R.W. “Definebg Data Requirements for a Simulation
Study,” Paper SPE 22357 presented at the SPE Iﬁternational Meeting on Petroleum
Engineering, Beijing, China, March 24-27, 1992.

DesBrisay, C.L. “Supplemental Recovery Development of the Intisar “A” and “D” Reef Fields,

Libyan Arab Republic,” Journal of Petroleum Technology (July 1972): 785-796.



A5

Bidston B. J. and Daniels J. S. (1992). Oil from the ancient lake of Thailand. In Pl‘oceedings of
the Geologic Resources of Thailand: Potential for future development (pp. 584-599),
Bangkok.

Bruce, A R., Sanlug M. and Duivenvoorden, S. (1999). Correlation Techniques, Perforatioy
Strategics, and Recovery Factors: An Integrated 3-D Reservoir Modeling Study, Sirikit
Field, Thailand. In AAPG Bulletin (Vol.83, No.10, pp. 1535-1551).

Calvin, C. M. and Robert L. D. (1990). Reservoir Simulation. TX.: Richardson.

Chaft B. C. and Hawking M. F. (1990). Applied Petroleum Reservoir Engineering. NJ.
Prentic-Hall Inc.

Defense Energy Department, Exploration and Production Division. (1987). Geological Report
Well IF30-02S (Ban San Sai). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (1987). Geological Report
Well IF30-03S (Ban Nong Yao). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (1988). Geological Report
Well BF31-02S (Ban Nong Yao). Defense Energy Department.  (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1988). Geological Report
Well IF31-04GS (Ban San Sai). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (1989). Geological Report
Well BF32-03GS (Ban Mae Soon). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1989). Geological Report
Well IF32-01GS (Ban Ti). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (1989). Geological Report
Well 1F32-03G (Ban Mae Soon). Defense Energy Department.  (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1989). Geological Report
Well 1F32-04GS (Ban Nong Yao). Defense Energy Department. (Unpublished

manuscript)



246

Defense Energy Department, Exploration and Production Division. (1990). Geological Report
Well IF33-01GS (Ban Nong Yao). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1990). Geological Report
Well IF33-02GS (Ban San Sai). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (1990). Geological Report
Well IF33-03G (Ban Mae Soon). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Divisioﬁ. (1990). Geological Report
Well IF33-04GS (Ban Nong Yao). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1991). Geological Report
Well BF34-04GS (Ban Nong Yao). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1991). Geological Report
Well IF34-04G (Ban Mae Soon). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1992). Geological Report
Well FA-MS-35-62 (Ban Mae Soon). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1992). Geological Report
Well FA-MS-35-63 (Ban Mae Soon). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1994). Geological Report
Well FA-SS-37-05 (Ban San Sai). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1994). Geological Report
Well FA-SS-37-06(Ban San Sai). Defense Energy Department. (Unpublished

manuscript)



247

Defense Energy Department, Exploration and Production Division. (1994). Geological Repory
Well FA-SS-37-07 (Ban San Sai). Defense Energy Department.  (Unpublisheq
manuscript)

Defense Energy Department, Exploration and Production Division. (1994). Geological Report
Well FA-SS-37-08 (Ban San Sai). Defense Energy Department.  (Unpublisheq
manuscript)

Defense Energy Department, Exploration and Production Division. (1995). Geological Report
Well FA-SS-38-09 (Ban San Sai). Defense Energy Department.  (Unpublished
manuscript) ‘

Defense Energy Department, Exploration and Production Division. (1997). Geological Report
Well FA-SS-40-10 (Ban San Sai). Defense Energy Department.  (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (1999). Geological Report
Well FA-BT-42-02 (Ban Ti). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (1999). Geological Report
Well FA-SS-42-11 (Ban San Sai). Defense Energy Department.  (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (2001). Geological Report
Well FA-BT-44-05 (Ban Ti). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (2002). Geological Report
Well FA-BT-45-03/2 (Ban Ti). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (2002). Geological Report
Well FA-BT-45-03/3 (Ban Ti). Defense Energy Department. (Unpublished manuscript)

Defense Energy Department, Exploration and Production Division. (2003). Geological Report
Well FA-MS-46-70 (Ban Mae Soon). Defense Energy Department. (Unpublished
manuscript)

Defense Energy Department, Exploration and Production Division. (2004). Drilling Program of
Well FA-MS-47-72 (Ban Mae Soon). Defense Energy Department. (Unpublished

manuscript)



248

Defense Energy Department, Exploration and Production Division. (2004). Drilling Program of
Well FA-SS-47-12 (Ban San Sai). Defense Energy Department. (Unpublished
manuscript)

Forrest ,F. C. (1971). The Reservoir Engineering Aspects of Waterflooding (3"). Dallas: The
American Institute of Mining, Metallurgical and Petroleumn Engineerings, Inc.

Ganesh, C. T. (1998). Integrated Waterflood Assest Management. United States of America:
PennWell Publishing Company.

Hawkes, M., Bromley, A., Kleungputsa, T.,: Pacific Tiger Energy. (2002). The Wichian Buri
Oilfield, Petchabun. In Proceedings of Thailand Petfoleum Conference 2002, 30
years Experience: Opportunities and Challenges. Bangkok.

Henry, B. C. (1977). Modern Reservoir Engineering: A simulation Approach. N.J.: Prentic-
Hall Inc.

Makell, G., Ainsworth, B., Chuenbunchom, S., Harvey, M., Kaewla-Lad, S., Van der Pal, R.;:
Thai Shell E&P Co., Ltd. (1997). The Sirikit Field-improved Structural Interpretation
and Reservoir Architecture and Its Impact on Future Field Development. In Proceedings
of the International Conference on Stratigraphy and Tectonic Evolution of
Southeast Asia and the South Pacific (pp. 541-542). Bangkok.

Narong Boonyarat. (2001). Geochemistry of Formation Water from The Mae de
Formation Fang Oil Field Changwat Chiang Mai. M.S. thesis, Chiang Mai
University.

Pieterson, R.: Thai Shell EP co, Ltd., Thailand. (1993). A reservoir simulation Study for the
Sirikit field water flood project. In Proceedings of the 5th Asian Council on
Petroleum Conference & Exhibition (pp 703). Bangkok.

Ratanasthien, B. (1997). Algae types of oil source rocks in Northern Thailand. In Proceedings
of the International Conference on Stratigraphy and Tectonic Evolution of
Southeast Asia and the South Pacific (pp. 606-612). Bangkok.

Sattaayarak, N. (1992). Petroleum exploration opportunities in Thailand. In Proceedings of
Geologic Resources of Thailand: Potential for future development (pp. 668-675).
Bangkok.



249

Settakul, N.: Defense Energy Department. (2002). Fang Basin: The First Oilfield in Thailang, In
Proceedings of Thailand Petroleum Conference 2002, 30 years Experience;
Opportunities and Challenges. Bangkok.

Uttamo, W., Gary, J. N. and Chris F. E. (1999). The Tertiary Sedimentary Basins of Northery
Thailand. In Symposium on Mineral, Energy and Water Resources of Thailang;
Towards the year 2000 (pp. 71-92). Bangkok.

Willhite, G. Paul. (1986). Water Flooding. TX.: Society of Petroleum Engineers, Richardson,

Wongsirasawad, L.: Thai Shell E&P Co., Ltd. (2002). 20 Successful Years of Sirikit Oilfield, I
Proceedings of Thailand Petroleum Conference 2602, 30 years Experience;
Opportunities and Challenges. Bangkok.

Wongsirasawad, L.: Thai Shell EP Co., Ltd., Thailand. (2002). History of Sirikit field. In
Proceedings of Thailand Petroleum conference 2002: 30 years Experience:

Opportunities and Challenges. Bangkok.



sz TAiIdY

- = 4 o A s A o [ s o a
wansedlns lasens Aadiedud 10 fuou 2496 Hianiaguanysil dudamsfnm
@ < ~ = a W s 9 I =y
vrsuAnyineudatoN lsuSswugourisisdaniaguas sl dusensanu
a LY aoa { a [ 1 = a
Srnssusaaiadadmanssu lesiumInonasvouunuludl wer. 2518 laasuFanunsy
@/ i) = 1 o = =4 P s [ .
nSwens 5ol 1w deluauiennssud Tasdonudl et 2519 NurINed New Mexico
Tech Uszmeanigomsn uavdron1sAny1lUAum1Ine1dy The University of Oklahoma
o =< a ~ @ a = A a wva P Aﬂ' a
dusamsanuiiennssudl Tasdeuunaudalul we2s20 Guiljiassmsineulemas
Vv
FITUYIA NTUNTNOINTTIA Asud WA, 2521 Tagdrssdwuniadaansllasidoy 3-7
d51ugms wazddrugmsiiay Snmhnsuiarevdamuniuguaisdisisuaznin
@ o a ) < o a 1 o
VinsBouindszma Annadsuadisoaazaanmsalonsiniswanvewmvast lasdeun’
Uszme Saudodudrnssull Tas@eudn o 1wl wea. 2538 Msedwmisdamlvheszuu
[ v v ]
wazndunsesmsasmulufensd las@ou nsuFomdssssuand indmsuiareu naunses
Y = o ¥ 2o a = < Y ' a v
sntumdl msiudh gunseldrsae uazndail Tasiden naunseseyalnm s NAT I
Ufiaaulunyeandng Aamunazquaniuqumsaaudisuazniedl lasdouluilssma
=t a a wa A d ol = d s o @ a
e 3 w.et. 2540 Sudfianihiduernséneadyunaluladssel uninndomalulad
A o o 1 [ o o’/} 1 ° ° 1 'd
q5u13 MR N U GHIMAATI9150 LATAA WA, 2543 A15IAUNULTOINAAIINGY
q’: v o o ' ° 4 4 a o
Faud WA, 2548 uazsedumiesesfsrutomsquitniesdednsimaniuazinalulad

L4
v 1

A o1, 2544 dailagiiv
d'a § = =S v oa a o =N @
aomiaads a1 dyrumeluladssa dnindednnssumans yminerdoma lulag
~y = @ o = o o Y ~ o o
gut3 111 aUUNNIINIde Muagsus s1nodiod Taniaunss1wdu 30000 Tnswn

(044) 224310 , 224441 Tnsa15 (044) 224611 E-mail : kriangkr@sut.ac.th



HIANUIN N
Y o Y
RGENSEERINTE

(Input Data)



252

Urgent Fax

s ghell Exploration & Production Co. Ltd.
0 Soonthomkesa Read, Klong Teey
Bengkok 10110, Thailand
Tel, #66 2 2490483
Fax. +60 2 2490489

@ ' / 0/a¢

J
o N
// '
W, /
10 Suranaree University ¢ / /
Dept. of Geological T t"
(Fax##044-224220) /
ATIN Lect. Kriengkra Tri-sal® / / » LKU fm- for your reservoir simulation
«o 7 S P 0
ROM  Mana R, .
/ / f

DATE - - 18/10/2002 / éi/
PAGE 1of6 / /gﬂ’/

| . /y / S /
SUBECT  Lan Kraby Formation P / /

/ S
/
Dear Lact, Kriengkral Tri-sarm / /;;1 é‘}{:“r‘/&; given please da not hesitate to contact me.
Ref. your jette, #5 / V " W
¢ #5117/492 Y / / /54 #

Sorry for late reply, it is mainty d

:;;iwfm Please find attacheq a ¥ ;/ /Z‘/ ///

1) LKU-K sands k=phi relatl"ﬂ / d f (’
2) LKU-L sands k-phi re!atloﬂ " ‘ /
3) LKU-M sands k-phy reladaﬂ A
4) KUK sands o samratio"
3) LKU-L/M sands off satumdd /
If you naed mora information or “’J

Best Regards,
Y
Man e
a Romxbulsut ,, //W

r ENgineer - Now B rein <o o~



Cer DD

ATV FPERMEABLITY

10000

253

SIRIKIT K SANDS K/PHi DATA

1000+

1004

0.1

;o
// :\Los K = 0.22%PHI — 3,233
T

AT, FOROSITY (%)

Al SHELL EXPLORATION AND PRODUCTION CU., LTO.
" BANGKOK PRODUCTION

_ SIRIKIT FIELD REVIEW
ATMOSPHERIC K/9@ TREND:
K SANDS




ATIM PERMEABLITY (DD

10000

SIRIKIT M SANDS «/PHI DATA

1000

100

0.1

ATM. SOROSITY (%)

254

["THA SHELL EXPLORATION AND PROBUCTION CO..L70. |

| _sanckok |

SIRIKIT FIELD REVIEW
ATMOSPHERIC K/@ TREND:
M SANDS



CrviD)D

ATM PEIRMEABIITY

1000

SIRIKIT L SANDS K/PHI DATA

1000+

100+

14 13 2 2% 30 s

ATH. POROSITY (%)

THAI SHELL EXPLORATION AND PRODUCTION CC..

BANGKOK | PRODUCTION

SIRIKIT FIELD REVIEW
ATMOSPHERIC K/8 TREND ;
L SANDS



180

180

120

80

VERTICAL HEIGHT ABOVE FWL (M}

20

K RESERVOIR JET OF CAPCURVES

CORRECTED FOR C8W AND STRESS

CAPILLARY PRESSURE CONVERTED TO HEIGHT ABOVE FWL USING AN
. OIL~WATER INTERFACIAL TENSION QF 2% DYNES/CM

{
POROSI‘TIES ARE IN SITU

]
p|
bl
|
/

| /
ﬁ//// [
/Y

AN/ T
/

SV VAT
BB

20

30 40 50 60 70
OlL SATURATION (% OF PV)

256

fHAI. SHELL EXPLORATION AND PRQOUGTION CQ LTQ

ANGKOK | PRODUCTION

SIRIKIT FIELD REVIEW
‘ K SANDS
MERCURY /7 AIR CAP CURVES



180

160

140

120

0
O

VERTICAL HEIGHT ABOVE FWL (M)

g0

L RESERVO!R SET QF CAP CURVES
CORRECTED FOR CBW AND STRESS

257

CAPILLARY PRESSURE CONVERTED TO HEIGHT ABQVE FWL USING AN
Oll. — WATER INTERFACIAL TENSION OF 283 DYNES / CM

{ ! ! {
POROS{IT’IES ARE IN = sITU

J

agL o el e seatse e

SRR Bk
LT
IR

I ARl
I N BT

—— /‘l/“" . R e v J‘/ /1]
i : . |
) | 1 [ i 1 1 i

0 10 20 30 40 50 80 70 80 80

OIL SATURATION (%)

THAT SHELL EXPLORATION AND PRODUGTION CO.,LTO:

. BANGKOK | PROOUCTION

SIRIKIT FIELD REVIEW
L./M SANDS

MERCURY / AIR CAP. CURVES



258

4.3 Fluid .Properties.
X total of three fluid samples, all from well AO2, have been
analysed so far by CORE LABORATORIES. A summary of the fesults is
given in the table below: ) :

DST1 PT2 - - .
' . bottomhole recombination
sample sample '
Pb (psig) 1710° 2355 ' -2630
Rsi: r(scf/stb) 373 637 575
B . (rb/stb)  1.255 11,405 1.339
QLR&ES:@; (“APT) = 42.3 . 39.4° 39,2,
gas gravlty’ (air=1)  0.848 - 0.798 . . 0.739
Mob - (cP) -0.864 . <. 0.765 02691 -
{psig) 100 : 100 : 10077
(°F) 95 -95 95
R *

: gy . . T IS
/Asthe measuxed GOR of the bottomhole sample compares very well
with-gie GQR during production test PI2 in well A0Z) .the results of
that”afalysis have been used for the interpretation of ‘the :
prodii¥tion tests and for the reservoir engineering calculations

(chapter 4.5)

A graph showing the various PV? parameters Vs. pressure is given in
fig. 4.17. .

4,4 Drive Mechanisms

The Lan Krabu field comsists of a large pumber of thin sand. layers
alternated by shales. During geological times .there has been some .
communication between the sand layers resulting in a common gas/oil
contact (GOC) and oil/water contact (OWC) for a number of sands as
indicated by RFT data (see chapter 4.1). However, it is expected
that the shales will act as barriers during the, relatively, short
producing life of the field (see also chapters 2.5 and 2.6).
Furthermore, the field is intersected by numerous smaller and
larger faults which hamper the horizontal communication across. the

© field.

In view of the above it is expected that wells in different parts
of the field will operate under various drive mechanisms, e.g. 8as
cap expansion supported by some water-drive in the relatively open
north—eastern flank of the field, golution gas drive it low
permeable reservoirs in fault blocks-without a gascap or aquifer,
etc. : .

4.5 Numerical Simulationm gtudy

4.5.1 Description of Model

In order to investigate the sensitivity of well performance and of
recovery efficiency on the various drive mechanisms a numerical two
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dimensional (2D) areal model of the hypothetical, drainage area for
half a production well was set up. The model represents a 15 ft
thick layer dipping at an angle of 5.4° (see figure 4J8). The GOC
and OWC were chosen to coincide with the fluid contact observed in
reservoir unit K (see figure 4.1). The size of the gas cap and of
the aquifer can be varied by adjusting the length of the
appropriate blocks, viz blocks I=1 and I=14 respectively. The gas
cap size has been expressed relative to the oil column as follows:

_— GBgb
NBob

where ; G = free-gas-initially~in-place (logscf).
N = stock-tank-oil-initially-in-place (10 stb)
For an explanation of Bgb and Bob see Table 4.3

The relative permeabilities used in the study are so-called
Corey—-type curves, i.e..

I. for the oil/water displacement the relative permeabilities
satisfy the equations:

K = (8. %)% and K =K (1-5 *)%ow
w = Kaor {5y o ocw w
where : S % = S Scw
v 1-s_ -5

CwW OoIwW

2. for the gas/oil displacement the relative permeabilities
satisfy the equations:

K (s, *)%og and K (1-s *)"g

[¢] ocw g - gend

where : S * = SL_Scw-Sorg

L
1-3

-5 -8 .
cw “org gerit

Endﬁoint relative permeabilities and residual saturatioms used in
the above expressions are given in Table 4.3. The Corey exponents
for the study were chosen as follows :

o o=a . = 1 | (straight line)
n_=n =2
og g

The production well was assigned a skin factor S=10. Well intake
curves were computed for a 3%" tubing of 5500 ft length and a
minimum wellhead pressure of 150 psig(figure 4.19). Furthermore
the vertical permeability was taken as one-tenth of the horizontal

permeability. The capillary transition zone was assumed to be
negligible. b alicbinl it At
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A summary of the initial fluid properties and of the reservoir
properties which remain constant during the simulations is given in
Table 4.3.

4.5.2 Prediction Runs with 2D model

Figures 4.20, 4.21 and 4.22 show the dependency of the production

performance on permeability in case of :

~ the presence of a gas cap (m=0.50) and of an aquifer (3000 ft
length), .

~ 1no gas cap, but with aquifer, .

- no gas cap and no aquifer.

The maximum allowable production rate of 1500 stb/day/well can only

‘be reached for the higher permeabilities (say above 200 mD). For

20 wD the maximum production rate is ca 70 stb/day. .The presence

of a gas cap mainly determines the decline of the production rate

and, therefore, the time in which the interval is exhausted. E.g.:

for 100 mD the presence-of a gas cap means that the time that

production takes place from that interval is increased from 2.5

years to nearly 4 years.

The' 0il ultimate recoveries (UR) obtained for the above cases are
shown in the top graph of figure 4.23. It appears that :

- there is a strong decrease of the 0il TR for permeabilities
below 100 MD, .

- the presence of a gas cap increases the oil UR significantly
i.e. for m=0.5 the oil UR is ca.50% higher than for m=0,

- the aquifers which can be expected are too small to have a
marked influence on the oil UR.

Because little aquifer activity is to be expected it is clear that
the optimum well position is far downdip with the base of the wall
no more than 20~-30 ft above the OWC. However, in view of the many
layers encountered in a well the position of the well with regards
to GOC/OWC varies from layer to layer. The effect of well position
on 0il UR was therefore investigated. The result is shown in the
second graph of figure 4.23. It appears that a well near a GOC
produces only half the amount of a downdip well. If no gas cap is
present the effect will of course be less significant.

The effects of drainage area (by varying the width of the numerical
model) and of initial production rate om oil UR are insignificarnt
as is shown on the third graph of figure 4.23. .

Some of the results shown in figures 4.20 and 4.22 have been
plotted in a different way in figures 4.24 and 4.25. They show
better the difference in production decline between the various
cases. They show furthermore that the GOR vs. cumulative oil
production is independent of permeability. This curve is, however,
dependent on @ ’

1. the presence of a gas cap and

2. the well position, as shown in figure 4.26.
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In order to compare the results of further sensitivities a base
case was defined with :

- a gas cap (m=0.50),

- an aquifer (3000 ft length),

- k=200 MD,

- model width (% well) of 1500 ft and »

- well at 25% of oil column (x/H = 0.25, ref. figure 4.23)

The oil UR for ghis case is ca.25% STOIIP (STOILP drained by half a
well is 1.11x10° stb), recovered in nearly 3 years.

4.5.3 Commingled Production

For practical reasons, however, each well will be completed on more
than one sand. Therefore a 3D numerical model was used to
investigate the effect of commingled production on the production
behaviour of a well. The model is shown in figure 4.27 and assumes
two 15 £t thick layers separated by a 50 ft shale. GOC and OWC are
the same in both layers. AS the base of the well in its original
position would have been in water in the bottom layer, the well had
to be shifted two blocks updip (600 ft). Furthermore in order to
accommodate the GOC properly in the bottom layer the number of
blocks in the I~direction had to be increased by 2 to 16. The
porosity and saturations of both layers were assumed to be equal,
i.e. the STOIIP iseexactly twice the STOIIP of the single layer
case, i.e. 2.23x10° stb (for half a well). ;

Figure 4.28 shows the production performance in case the top layer
is low permeable (20mD) and the’/bottom layer high permeable
(200mD). It appears that oil UR is 15% STOIIP, to be recovered in
slightly over 4 years.

In case the top layer has 200 mD and the bottom layer has 20 mD,
the production performance is shown in figure 4.29. In 3 years
time the oil UR of 14% STOIIP is reached.

1

4.5.4 Production Performance for a Typical Well

For Lan Krabu conditions it has been assumgg,;hat_xhe_production
performance for a typical well will be the average of the above two
commingled cases. This Tesults in the following production
Forecast for such a typical well (half-yearly intervals) :

Year : 1 2 3 4
months 1-6 17-12 | 1-6 | 7-12 1-6 | 7-12 | 1-6

4,11, sctb/day | 13507 | 850 | 500 | 350 | 230 | 150 | 100
GOR, - scf/stb 820. |2200 | 3800 | 4500 | 5400 | 4700 | 4000
BSW, % s | 10 15 15 15 15 15
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In view of the large number of layers encountered in each well it
is expected that ezch well has to be worked over at least once
after the first layers have been exhausted. As the layers ara
supposedly not in communication and also the horizontal continuity
is probably limited, this willsapprqximately double the drained
STOIIP per well to ca.9.0 x 10  stb and the producing lifetime of a
well to some 7 years.

4.5.5 Water Injection

4.6

In order. to assess the merits of partial pressure maintenance water
injection was investigated with the 2D model for base case
conditions (ref. chapter 4.5.2 above). Two cases were rum, ofie
with a downdip production well (similar as for the base case) and
one with an updip production well. In both cases the injection
well was located in the aquifer. Some 80% of total withdrawals was
replaced by injection water. Water is injected right from the
start of production onwards and a 100% flooding efficiency is
assumed. Figure 4.30 shows the production behaviour of the downdip
well. Compared with the base case GOR'S remain low, but water cuts
increase sharply to over 60%. Cumulative oil production is nearly
the same as for the base case (24% vs. 25% of STOIIP).

In the updip production well breakthrough of water will occur much
later than for the downdip well as shown in figure 4.31. In that
case a theoretical oil UR of 437 STOIIP is obtained.

Conclusions and Development Options

The Lan Krabu field consists of a large number of thin sand layers
alternating with shales. Three main reservoir groups have been
identified in which the individual sands have approximately the
same GOC and/or OWC (reservoir units K, L and M). It is expected,
however, that the reservoirs within such a unit are not in
communication.

The permeability decreases with depth, from ca.200 mD in reservoir
unit K to ca.20 mD in unit M. Considerable doubt exists on the
degree of horizontal continuity across the f£ield. '

Due to the complexity of the field the main drive mechanisms are
expected to range from solution gas drive for low permeable limited
reservoirs to gas cap expansion supported by some water drive for
the more permeable reservoirs in the relatively open north-eastern
flank of the field.

The‘average recovery efficiency is estimated to be ca.15% of
STOIIP. The expected performance of a typical production well is
as follows (half-yearly intervals) :



263

Year - 1 . 2 3 4
months 1-6 7-12 1-6 7-12 1-6 7~-12 1-6

911, stb/day | 1350 | 850 | 500 | 350 | 230 { 150 [ 100
GOR, scf/stb 850 | 2200 | 3800 | 4500 | 5400 | 4700 | 4000
BSW, % 5 10 15 15 15 15| 15

It is furthermore assumed that each well has to be worked over at
least once in its life to produce from other (undepleted?)
reservoirs as well. The above production forecast is then
repeated, thereby increasing the average life of a well to some 7
years.

The STOIIP drained by a well then adds up to about 9.0 MMstb. As
the total STOIIP for the field is approximately 180 MMstb (see
chapter 2.8), 'a theoretical minimum of 20 wells would be required
to develop the entire field. On the basis of a recovery efficiency
of 15% of STOIIP the oil reserves of the Lan Krabu field are
currently estimated at approximately 30 MMstb. The provisional
development plan, allowing for some well failures (example well LKU
-~ JO1); assumes that the drilling of a total of 27 wells is
required for the primary development project. -

Pressure maintenance could be beneficial to the oil ultimate
recovery. However, in view of the numerous isolated thin layers
and the uncertainty regarding the lateral continuity across the
field, it is too early to assess whether either water injection or
possibly even gas re-injection can be applied successfully.

" In order to obtain the necessary production and reservoir
performance information it is planned to start producing from the
first five wells as from 1.1.1983, and subsequently the appraisal
wells to be drilled in 1983 will also be production tested. The
wells will be closely monitored during 1983 and, hopefully, by the
end of that year a full scale field development plan can be drawn up.



“TABLE 4.3

RESERVOIﬁ AND FLUID PROPERTIES USED
IN THE NUMERICAL MODEL STUDY

Original oil/water contact
Original gas/oil contact

Datum level

Reservoir dip

Reservoir thickness

Porosity -

Connate water saturation
Residual oil saturation to water

* Residual oil sdturation to gas
Relative oil permeability at S
Relative water permeability at
Relative gas permeability at (S ¥§
Vertical-to~horizontal permeabiig' org
Capillary pressure .

Oil gravity (stock tank conditions)
Gas gravity (separator conditions),
Initial reservolr pressure at DL
" Initial reservoir temperature
Bubblepoint pressure - = - - ir
0il formation-volume factor at P
Gas formation~volume factor at p,
Initial solution gas/oil ratio
Water formation-volume factor .
Density of stock-tank oil

Density of separator gas .
Density of water at 14,7 psig and 203 F .

= Viscosity of oil at initial reservoir

_ condition : o
1Viscosity of water at reservoir cond.nu'
Viscosity of gas at initial reservoir
condition . .

. Watexr compressxbility )
Rock compressibility
0il compressibility

RN R - -2

00WC
0GOC
DL
>4

cw

org
ocw
wor

5380 .

5100

5200
5.4
15
0.20
0.35

0.25 - -

0.25

1.00°

0.25
0.60
0.10

o .

39.4

. 0.80
2384
203
2355

1.29
637
1.0
51.6
61.2
64,9
" 0.765

0.40

0.019

£ 0.000003 psi_y

1.405

ft.ss.
ft.ss.
ft.ss.
degrees
fr

psi

°API

air =1

psig
°F

" psig

rb/stb
rb/Mscf
scf/stb
rb/stb

- 1bs/cu.ft

1bs/Mscf

1bs/cu.ft’

cPoise.

cPoise
cPoise

1

0.000003 psi_;
0.000013 psi

264
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= o
JUuyufi 1 AISiN 1

-- Office Grid Header (GRIDGHDR) Data Section Version 2004A 1 Sep 32004

-- File: Project2_ghdr.INC
- Created on: 03-Mar-2005 at: 14:58:22

*******************************************************************H
& sk ook ook okokok

- ¥ WARNING *

- * THIS FILE HAS BEEN AUTOMATICALLY GENERATED.

*

-k ANY ATTEMPT TO EDIT MANUALLY MAY RESULT IN INVALID
DATA. *

********************************************************************
sk ok o sk okoskok ok

-- Off GRIDGHDR GRID Module GridType: "Cartesian”

-- Off GRIDGHDR GRID Module NX: 25

-- Off GRIDGHDR GRID Module NY: 25

-- Off GRIDGHDR GRID Module NZ: 8

-- Off GRIDGHDR GRID Module Grid Transformation: 6 3
- Off GRIDGHDR 0.0000000000000e-+000 0.0000000000000¢+000
1.0000000000000e+000

- Off GRIDGHDR 0.0000000000000e+000 0.0000000000000e+000
1.0000000000000e+000

-- Off GRIDGHDR GRID Module Number of Layers: 1

-- Off GRIDGHDR GRID Module Grid Item Status: 1

-- Office INIT (INIT) Data Section Version 2004A_1 Sep 3 2004

-- File: Project2_init.INC
-- Created on: 07-Mar-2005 at: 15:57:24

*******************************************************************
Kk ok ok ok ok k

- WARNING *
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. THIS FILE HAS BEEN AUTOMATICALLY GENERATED.

*

%  ANY ATTEMPT TO EDIT MANUALLY MAY RESULT IN INVALID
DATA.  *

*********************************************************************
sokkdkkgkckk

-- OFFICE-INIT-HEADER-DATA

-- Office INIT Keywords

ECHO

PBVD

-- Bubble Point v Depth
3850 1800
3900 1800

/

EQUIL

-- Equilibration Data Specification

3850 3500 3875 1* 1* 1* 11 5 1* 1*
/

-- Office PVTN (PVTN) Data Section Version 2003A_1 Oct 102003

-- File: Project2_pvt.INC
-- Created on: 05-Jan-2005 at: 10:22:38

*********************************************************************

kokskgkokkkk
- * WARNING *
- ¥ THIS FILE HAS BEEN AUTOMATICALLY GENERATED.

*

- * ANY ATTEMPT TO EDIT MANUALLY MAY RESULT IN INVALID
DATA. *
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*********************************************************************
sk ok sk ok ok ook ok

-- OFFICE-PVTN-HEADER-DATA

-- Off PVTN PVT Tables: 1 1

-- Off PVTN "PVT 1"

-- Off PVTN Correlation Data: 34 1

- Off PVIN "PVT 1"

-- Off PVTN "SET VALUE FOR STANDARD TEMPERATURE TO
59.9999999999999 IN F;"

- Off PVTN "SET VALUE FOR STANDARD PRESSURE TO 14.7 IN psia;"
-- Off PVTN "SET VALUE FOR POROSITY TO 0.2 IN dimensionless;"

-~ Off PVTN "SET VALUE FOR REF_PRESSURE TO 3500 IN psia;"

-- Off PVTN "SET VALUE FOR ROCK_TYPE TO

CONSOLIDATED _SANDSTONE;"

-- Off PVTN "SET VALUE FOR GAS_GRAVITY TO 0.8 IN sg_Air_1;"

-- Off PVIN "SET VALUE FOR OIL_GRAVITY TO 39.4 IN APIloil;"

-- Off PVTN "SET VALUE FOR BUBBLE POINT TO 1800 IN psia;"

-- Off PVTN "SET VALUE FOR SALINITY TO 0 IN fraction;"

--Off PVTN "SET VALUE FOR TEMPERATURE TO 203 IN F;"

- Off PVTN "SET VALUE FOR N2 TO 0 IN fraction;"

--Off PVTN "SET VALUE FOR H2S TO 0 IN fraction;"

--Off PVTN "SET VALUE FOR CO2 TO 0 IN fraction;"

-- Off PVTN "SET CORRELATION FOR ROCK TO NEWMAN;"

- Off PVTN "SET CORRELATION FOR OIL_RS TO STANDING:;"

-- Off PVTN "SET CORRELATION FOR OIL_PB TO STANDING;"

--Off PVTN "SET CORRELATION FOR OIL_VISCOSITY TO BEGGS;"

- Off PVTN "SET CORRELATION FOR OIL_COMPRESSIBILITY TO
VASQUEZ;"

- Off PVTN "--SET CORRELATION FOR NONE TO UNSET;"

-- Off PVTN "SET CORRELATION FOR OIL_FVF TO STANDING;"

- Off PVTN "SET CORRELATION FOR GAS_CRIT_PROPS TO THOMAS;"
-- Off PVTN "--"

--Off PVTN "SET CORRELATION FOR GAS_ZFACTOR TO HALL;"

- Off PVTN "SET CORRELATION FOR GAS FVF TO IDEAL_GAS;"

- Off PVTN "SET CORRELATION FOR GAS VISCOSITY TO LEE;"
--Off PVTN "SET CORRELATION FOR WATER_VISCOSITY TO MEEHAN;"
- Off PVIN "SET CORRELATION FOR WATER COMPRESSIBILITY TO
MEEHAN;"

- Off PVTN "SET CORRELATION FOR WATER _FVF TO MEEHAN;"

- Off PVIN "SET CORRELATION FOR WATER_DENSITY TO FVF_RATIO;"
--Off PVTN "SET VALUE FOR MIN_PRESSURE TO 14.7 IN psia;"

--Off PVTN "SET VALUE FOR MAX_PRESSURE TO 3500 IN psia;"

--Off PVTN "SET VALUE FOR TABLE LENGTH TO 20;"

-- Off PVTN "EXECUTE;"

ECHO



ROCK

-- Rock Properties

3500 1.52989636834116¢-006

/

DENSITY

-- Fluid Densities at Surface Conditions

/

PVTO

51.637497914955 62.4279737253144 0.0499423789802515

-- Live Oil PVT Properties (Dissolved Gas)

0.00147205112581786

198.136842105263 1.05501561257018 1.3038177153504
381.573684210526 1.05440666219081 1.38372584732077
565.01052631579 1.0541931998537 1.48667837998657
748.447368421053 1.05408438904723 1.61025577303765
931.884210526316 1.05401842145847 1.75411476018192
1115.32105263158 1.0539741555618 1.91880374064859
1298.75789473684 1.05394239506001 2.10536523322858
1482.19473684211 1.05391849656674 2.31516238841532
1665.63157894737 1.0538998623556 2.54978958659544
1800 1.0538886228226 2.73842958839219
2032.50526315789 1.05387268512769 3.10076938931455
2215.94210526316 1.05386247131256 3.42107176626802
2399.37894736842 1.05385381930399 3.77405497264536
2582.81578947368 1.05384639631861 4.16192125041297
2766.25263157895 1.05383995784747 4.58692696017295
2949.68947368421 1.05383432020671 5.05136217135048
3133.12631578947 1.05382934273102 5.55752948125245
3316.56315789474 1.05382491587664 6.10772185218606
3500 1.05382095306558 6.70419940403551 /

14.7 1.07094615599284 1.25848346413148

270

0.0338004658811244 198.136842105263 1.08559044619935 1.07513530259565

381.573684210526 1.07633778747796 1.09586117821181
565.01052631579 1.07311212656189 1.12783740702549

748.447368421053 1.07147134137325 1.16859531716169
931.884210526316 1.07047773914954 1.21695351597322
1115.32105263158 1.06981148908963 1.27227962546931
1298.75789473684 1.0693336971526 1.33422755467932

1482.19473684211 1.06897430925074 1.40261801495495
1665.63157894737 1.06869416429983 1.47737565665525
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1800 1.06852522333731 1.53616969776512
2032.50526315789 1.06828570719049 1.64600484258066
2215.94210526316 1.06813223743878 1.73997802673378
2399.37894736842 1.06800225101355 1.84049536007637
2582.81578947368 1.067890740998 1.9476501118115
2766.25263157895 1.06779402940426 2.06153922749712
2949.68947368421 1.0677093537058 2.18225829262578
3133.12631578947 1.06763459869663 2.30989735789734
3316.56315789474 1.06756811738193 2.44453739130503

3500 1.06750860822023 2.58624720552392/

0.0744431331929582 381.573684210526 1.10440565503535 0.92433609156112
565.01052631579 1.09731510183045 0.941057648486343
748.447368421053 1.09371839834052 0.964231461385351
931.884210526316 1.09154342504262 0.99280675249815
1115.32105263158 1.09008631302418 1.02616924751581
1298.75789473684 1.08904200531496 1.06393635885233
1482.19473684211 1.08825684494613 1.10586203257845
1665.63157894737 1.08764501758787 1.15178624474863

1800 1.08727614487864 1.1879017509217
2032.50526315789 1.08675328988076 1.25525431896529
2215.94210526316 1.08641834160348 1.31269297049578
2399.37894736842 1.08613468888948 1.37389892216226
2582.81578947368 1.0858913863906 1.43886067213729
2766.25263157895 1.08568039597439 1.50757312641268
2949.68947368421 1.08549568158912 1.58003403519652
3133.12631578947 1.08533262247251 1.65624117416835
3316.56315789474 1.08518762131239 1.73619006705951

3500 1.08505783575934 1.81987211425515/

0.119458398169324 565.01052631579 1.12571964628256 0.811102421165531
748.447368421053 1.11964094082633 0.825534978202987
931.884210526316 1.11597235104802 0.844244160884639
1115.32105263158 1.11351724927728 0.866672062966726
1298.75789473684 1.11175899445108 0.892454505545347
1482.19473684211 1.11043777465921 0.921344125528037
1665.63157894737 1.10940865763004 0.95316794491 1663

1800 1.1087883810487 0.978268106749355 ;
2032.50526315789 1.10790940997659 1.02515803437255
2215.94210526316 1.10734647286797 1.06516843760715
2399.37894736842 1.10686983465001 1.10778375309304
2582.81578947368 1.10646106358863 1.15296518349499
2766.25263157895 1.10610662796348 1.20068124904734
2949.68947368421 1.10579636923147 1.25090489381918
3133.12631578947 1.10552251260953 1.30361123848087
3316.56315789474 1.10527900661687 1.35877580223414

3500 1.10506107067593 1.41637307466493 /

0.167621013326928 748.447368421053 1.14902175378657 0.72461958270332¢
011 884710526316 1.14349314238829 0.737447406125316



272

1115.32105263158 1.13979936516897 0.75334218384874
1298.75789473684 1.13715636208487 0.771968600951975
1482.19473684211 1.13517159836041 0.79309066242474
1665.63157894737 1.13362640465508 0.816538234334821
1800 1.13269539940708 0.835115268507325
2032.50526315789 1.13137652455243 0.869936919865351
2215.94210526316 1.13053210879566 0.89971900728087
2399.37894736842 1.12981730032653 0.931473253795315
2582.81578947368 1.12920438639643 0.965152064218167
2766.25263157895 1.12867302933331 1.00071537971708
2949.68947368421 1.12820796622067 1.0381281921847
3133.12631578947 1.12779751899657 1.07735863009294
3316.56315789474 1.12743260034456 1.11837645887933
3500 1.12710603301017 1.16115188964231 /
0.218286184706848 931.884210526316 1.17403799656816 0.65677122360588
1115.32105263158 1.16882854325667 0.668375873514854
1298.75789473684 1.16510659073741 0.682294946335412
1482.19473684211 1.16231371470753 0.698309979627909
1665.63157894737 1.16014064646906 0.716257896156909
1800 1.15883187063197 0.730559089322606
2032.50526315789 1.15697852908458 0.7574886327354
2215.94210526316 1.15579234252777 0.780601577369886
2399.37894736842 1.15478847963996 0.805294027630094
2582.81578947368 1.15392790448511 0.831515831763349
2766.25263157895 1.15318198232789 0.859224317973829
2949.68947368421 1.15252923173162 0.888382091571828
3133.12631578947 1.15195322214768 0.918955345467068
3316.56315789474 1.15144117183296 0.950912543075325
3500 1.15098298824676 0.984223377833587 /
0.271048100630639 1115.32105263158 1.20058956581603 0.602184517842895
1298.75789473684 1.19556709908651 0.612811384927293
1482.19473684211 1.19180371258223 0.625248635319894
1665.63157894737 1.18887747503253 0.639345659477908
1800 1.18711591634536 0.650655522106379
2032.50526315789 1.18462246194367 0.672071674079195
2215.94210526316 1.18302724385706 0.690534457523233
2399.37894736842 1.18167762103202 0.710312271373124
2582.81578947368 1.18052093135938 0.731354855840467
12766.25263157895 1.17951856440052 0.753619261790686
2949.68947368421 1.17864156781057 0.777067858653771
3133.12631578947 1.17786780522943 0.801666809469318
3316.56315789474 1.17718006200511 0.827384884993588
3500 1.17656474938903 0.85419252950785 /
0.325625003131189 1298.75789473684 1.2285467687823 0.557302750331101
1482.19473684211 1.22362826086027 0.567122633774736
1665.63157894737 1.21980923431412 0.578396919927612
1800 1.21751145797023 0.587515000041096



2032.50526315789 1.21426058012743 0.604894874348917
2215.94210526316 1.21218176536839 0.619957633785149
2399.37894736842 1.21042359339223 0.636146795397837
2582.81578947368 1.20891719194645 0.653413011125593
2766.25263157895 1.20761209504778 0.671714030621283
2949.68947368421 1.2064704792759 0.691012873865779

3133.12631578947 1.20546343819687 0.711276433331332
3316.56315789474 1.20456850089247 0.732474388150174

3500 1.20376793546036 0.754578349885712 /
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0.381808536604516 1482.19473684211 1.25780921003333 0.519715318667757

1665.63157894737 1.25293876091118 0.528853398797363
1800 1.25001232447098 0.536308538941779
2032.50526315789 1.24587428882882 0.550627464393302
2215.94210526316 1.2432295639578 0.563113914311516
2399.37894736842 1.24099361969235 0.576586379386172
2582.81578947368 1.23907848343455 0.590996838977351
2766.25263157895 1.23741973541837 0.606304144913076
2949.689473684211.23596912114696 0.622472327202475
3133.12631578947 1.23468978024891 0.639469298116112
3316.56315789474 1.23355307094426 0.657265845864419
3500 1.23253640044393 0.675834843297642 /

0.439437669807576 1665.63157894737 1.28829572499393 0.487742637420914

0.482493295524609

/

PVDG

1800 1.28463437624679 0.493907200311433
2032.50526315789 1.27946612596833 0.505839806141356
2215.94210526316 1.2761649029514 0.51631878761004
2399.37894736842 1.27337511337032 0.527675783220916
2582.81578947368 1.27098645816388 0.539864241772033
2766.25263157895 1.26891822692989 0.552844261508997
2949.68947368421 1.26711000008228 0.566581006136718
3133.12631578947 1.26551564965327 0.581043492888998
3316.56315789474 1.26409934967649 0.596203651314897

3500 1.26283285234466 0.612035583154452 /

2032.50526315789 1.30533805766939 0.477683300744782
2215.94210526316 1.30149336238667 0.486957214974548
2399.37894736842 1.29824539536766 0.49704482128453
2582.81578947368 1.29546524387367 0.507900657711094
2766.25263157895 1.29305863142719 0.519485753797645

2949.68947368421 1.29095501792213 0.531766116316441

3133.12631578947 1.28910057202604 0.544711570230512
3316.56315789474 1.28745350069868 0.558294858313906
3500 1.28598086232416 0.572490932980008 /

-- Dry Gas PVT Properties (No Vapourised Oil)

1800 1.31136445387697 0.467177119813708
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14.7 226.69880035671 0.0128289868560291
198.136842105263 16.4360965914141 0.0129663805541276
381.573684210526 8.3419890991909 0.0131826268061308
565.01052631579 5.50870826342156 0.0134594120764409
748.447368421053 4.06897823920194 0.0137936498287593
931.884210526316 3.20063275493201 0.0141855366293504
1115.32105263158 2.62245633297271 0.0146362262569707
1298.75789473684 2.2121421010817 0.0151467250374998
1482.19473684211 1.90792783083886 0.015717108679342
1665.63157894737 1.67521922438042 0.0163459055927018

1800 1.53770262476984 0.0168416659894185
2032.50526315789 1.34800984394005 0.0177629395026292
2215.94210526316 1.23088918277813 0.0185383277480704
2399.37894736842 1.1352563898209 0.0193472351677578
2582.81578947368 1.05639180302892 0.02018052860348
2766.25263157895 0.990755760647481 0.0210293138444393
2949.68947368421 0.935645072318795 0.021885538641849
3133.12631578947 0.888970092963002 0.0227423603671591
3316.56315789474 0.84910226444975 0.0235942810973661

3500 0.814764869713595 0.0244371055738661

/

PVTW

-- Water PVT Properties

3500 1.0220300723725 3.080178583e-006 0.296407629534231
3.82721871239781e-006
/

-- Office SCAL (SCAL) Data Section Version 2004A_1 Sep 3 2004

-- File: Project2_scal.INC
-- Created on: 07-Mar-2005 at: 11:51:38

e e e ke o ok sk st ok ook ok ok ok ok ok ok ok ok ok ok sk ok ok sk skl st kool st ok o ok ok ok sl ok sk ook sksk sk sk okok stoksklokokokok sk ok kol bk kok
EEE LTS

- WARNING *
- * THIS FILE HAS BEEN AUTOMATICALLY GENERATED.

- * ANY ATTEMPT TO EDIT MANUALLY MAY RESULT IN INVALID
DATA. *
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*********************************************************************
koK ok ok ok ki k

-- OFFICE-SCAL-HEADER-DATA

-- Off SCAL Saturation Tables: 1 1
-- Off SCAL "Saturation 1"

-- Off SCAL End Point Tables: 1 1
-- Off SCAL "End Points 1"

-- Off SCAL Petro Elastic Tables: 1 1
-- Off SCAL "Petro-elastic 1"

ECHO

-- 03 0.0 05

- 04 0.0 0.3

-- 048 0.0 1*

- 05 0218 0.16

-- 0.6 0352 0.1

-- Water Saturation Functions

SWEN

-- Water Saturation Functions

0.25 0 1
0.3 0 0.5
0.4 0.04 0.2
0.5 0.11 0.1
0.6 0.2 0.05
0.7 0.3 0.03
0.75 0.44 0.01
0.8 0.68 0
/

-- SIMILARLY FOR GAS
-- SGAS KRG PCOG

-- (Gas Saturation Functions

SGFN

-- (3as Saturation Functions

0 0 0
0.04 0 0.015
0.15 0.022  0.036



0.2 0.05  0.086
03 0113 0.167
04 0.21 0.276
0.5 0.4 0.4
0.6 0.45 0.5
0.7 0.55 0.6
0.75 0.6 0.65
/

-- OIL RELATIVE PERMEABILITY IS TABULATED AGAINST OIL
SATURATION
-- FOR OIL-WATER AND OIL-GAS-CONNATE WATER CASES

-- SOIL KROW KROG

-~ Qil Saturation Functions

SOF3

-- Oil Saturation Functions

0 0 0
0.2 0 0
0.3 0.01 0.03
0.4 0.03 0.04
0.45 0.05 0.07
0.5 0.1 0.12
0.55 0.15 0.17
0.6 0.2 0.25
0.65 0.6 0.62
0.7 0.8 0.82
0.75 1 1
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v.1.1 savesdonnuuuzihuazsiomie
Private Sub Timerl_Timer()
Static number
number = number + 1
Select Case number
Case 1
Labell¥.Caption = "User can choose type of artificial lift design"
Case 2
Label19.Caption = "Such as"
Case 3
Labell¥.Caption = "Electrical Submersible Pumping Design (Alt+E)"
Case 4
Labell%.Caption = “Gas Lift Design (Alt+G)"
Case §
Label19.Caption = "Sucker Rod Pumping Design (Alt+S)"
Case 6
Labell¥.Caption = "and All Programes use Orange Color that is agent of Tnput™
Case 7
Labell4.Caption = "and All Programes use Green Color that is agent ‘Output™
Case 8
Labell¥.Caption = "Software of Artificial Lift Design”
number = 0
End Select
End Sub
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V.1.1 SHAYOIH 'fhs pa1lszneu Gs]J 28 Electrical submersible pump, intermittem

flow gas lift and sucker rod pump

Private Sub Commandl_Click()
Electrical_Submersible Pumping.Show

End Sub

Private Sub Command2_Click()
Gas_Lift.Show

End Sub

Private Sub Command3_Click()
Sucker_Rod_Pumping.Show

End Sub

o C4R] a .
9.2 meeﬂﬂﬂmsuszuugﬂnsmﬁﬁaﬂwam Electrical submersible pump
a 9 1 o 1% s 1 .
sHeavyed ldsunsulsznoudde 5 umsiiaunan (@m1) 19U “checking
} 4
input”, “design”, “save&print”, “clear” and “back” Honvndl §a37u 1D ssarve sdonuuue

HAZAIVNAD

$ < a
310 v.6 Tlsunsweenuuuszuvgilnsaitenan Electrical submersible pump
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v.2.1 S @ ﬂNﬁTﬁl 3 “Checking Input” U481 electrical submersible pump
Private Sub check_Click()
Dim Response As Variant
Dim Again As Variant
d.BackColor = &HCOEOFF
go.BackColor = &HCOEOFF
tst.BackColor = &HCOEOFF
ev.BackColor = &HCOEOFF
pd.Text=""
gs.Text=""
dd.Text=""
pwEText=""
sfh.Text =""
sfl.Text=""
h.Text=""
hs.Text=""
fl. Text=""
fh.Text=""
tdh. Text=""
hes.Text=""
ns. Text=""
hps. Text=""
thp. Text = ""
cul.Text=""
cu2. Text=""
all. Text=""
al2. Text=""
cl.Text=""
vd.Text = ""
scl.Text=""
sc2.Text=""
svl.Text=""
sv2. Text=""
If d. Text = " Or bhp.Text = "" Or qo.Text = "" Or go.Text = "" Or qw.Text = " Or gw.Text = "" Or j.Text ="" Or tst.Text =""
Or pt.Text ="" Or ev.Text ="" Then
Response = MsgBox("Please enter number in orange's text box", vbCritical + vbOKOnly, "Error !!")
Exit Sub
End If
If d > 6000 Or d < 1000 Then
ARackCalor = SHFF &



28]

Response = MsgBox("Depth of well should be between 1,000 to 6,000 ft", vbCritical + vbOKOnly, "Error {!")
Again = MsgBox("Please enter new depth of well", vbInformation + vbOKOnly, "New number ")
End If
If go > 1500 Or qo < 80 Then
go.BackColor = &HFF&
Response = MsgBox("Oil production should be between 80 to 1,500 bbl/day", vbCritical + vbOKOnly, "Error ")
Again = MsgBox("Please enter new oil production”, vbInformation + vbOKOnly, "New number !1")
End If
Iftst> 12 Or tst< | Then
tst.BackColor = &HFF&
Response = MsgBox("Choose tubing size and type with No.1 to 12", vbCritical + vbQKOnly, "Error !1")
Again = MsgBox("Please choose new tubing size and type", vbInformation + vbOKOnly, "New number 11"}
End If
Ifev>125Orev <75 Then
ev.BackColor = &HFF&
Response = MsgBox("Volumetric efficiency should be between 75 to 125%", vbCritical + vbOKOnly, "Error ")
Again = MsgBox("Please enter new volumetric efficiency”, vbInformation + vbOKOnly, "New number Y
End If
pd = Round((Val(qo) + Val(qw)) / Val(ev) * 100, 2)
if pd > 1500 Or pd < 80 Then
qo.BackColor = &HFF&
qw.BackColor = &HFF&
ev.BackColor = &HFF&
Response = MsgBox("Pump displacement should be between 80 to 1,500 bbl/day", vbCritical + vbOKOnly, "Error H")
Again = MsgBox("Please enter new oil production or water production or vc;lumetric efficiency", vbInformation
vbOKOnly, "New number !!")
End If
If d <= 6000 And d >= 1000 And qo <= 1500 And go >= 80 And tst <= 12 And tst >= 1 And ev <= 125 And ev >=75 A
pu_d <= 1500 And pu_d >= 80 Then
d.BackColor = &HCOEOFF
qo.BackColor = &HCOEOFF
qw.BackColor = &HCOEOFF
tst.BackColor = &HCOEOFF
ev.BackColor = &HCOEOFF
MsgBox "Clear and go to design of a pumping installation”
Timer2.Enabled = False
cmdcal. Visible = True
d.Enabled = False
bhp.Enabled = False

qo.Enabled = False



go.Enabled = False
qw.Enabled = False
gw.Enabled = False
j.Enabled = False
tst.Enabled = False
pt.Enabled = False
ev.Enabled = False
End If
End Sub

¥.2.1 59 ﬂuﬂﬁﬁl 1 “Design” Y04 electrical submersible pump

Private Sub cmdcal_Click()

Dim Response As Variant

cmdcal, Visible = False

gs = Round(0.433 * (go + (qw / qo * gw)), 2)

dd =Round(pd /j, 2)
pwf = Round(bhp - pd, 2)
sth = Round((bhp - pt) / gs, 2)
sfl = Round(d - sth, 2)
h = Round(sfl + (pd/ gs), 2)
hs = Round(pt / gs, 2)
Iftst =1 Then

fl = Round(0.003 * (pd ~ 1.8205), 2)
End If
If tst =2 Then

fl = Round(0.002 * (pd ~ 1.808), 2)
End If
If tst=13 Then

fl = Round(0.001 * (pd * 1.797), 2)
End If
If tst = 4 Then

fl = Round(0.00058 * (pd ~ 1.803), 2)
End If
Iftst=5 Then

fl = Round(0.000475 * (pd ~ 1.792), 2)
End If
If tst = 6 Then

fl = Round(0.000325 * (pd " 1.775), 2)
End If
If tst =7 Then

fl = Round(0.000205 * (pd ~ 1.763), 2)
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End If
If tst = 8 Then

fl = Round(0.000141 * (pd ~ 1.763), 2)
End If
Iftst =9 Then

fl = Round(0.000031 * (pd ~ 1.895), 2)
End If
Iftst = 10 Then

fl =Round(2 * 10~ -14 * (pd ~ 4.814), 2)
End If
Iftst =11 Then

fl=Round(7 * 10 -7 * (pd ~ 2.31), 2)
End If
If tst = 12 Then

fl =Round(0.0127 * (pd ~ 0.911), 2)
End If
fh = Round(ft * d/ 1000, 2)
tdh = Round(Val(h) + hs + fh, 2)
hes = Round((-3 * 10 ~ -7 * pd * 2) - (0.0004 * pd) + 53.383, 2)
ns = Round(tdh / hes, 2)
hps = Round((0.00012 * pd) + 1.799, 2)
thp = Round(hps * ns, 2)
cl=28
vd =28 *d /1000
If thp <= 24 Then

scl =28

sc2 =17

svl =440 + vd

sv2 =760 + vd

cul =38

all=6

cu2 =10

al2=8
End If
If thp > 24 And thp <= 35 Then

scl =40

sc2 =23

svi=440+vd

sv2 =760+ vd

cul =6



284

all =4
cu2=8
al2=6
End If
If thp > 35 And thp <= 45 Then
scl =60
sc2 =35
svl =440 + vd
sv2 =740+ vd
cul =4
all =2
cu2=6
al2=4
End If
If thp > 45 And thp <= 55 Then
scl =72
sc2 =42
svl =430 +vd
sv2 =745 +vd
cul =2
all ="1/0"
cu2=6
al2=4
End If
If thp > 55 And thp <= 72.5 Then
scl =34
sc2=0
svl=1010+vd
sv2=0
cul =6
all =4
cu2=0
al2=0
End If
If thp > 72.5 And thp <= 80 Then
scl =35
s¢2=0
svl = 1350 + vd
sv2=0

cul =6
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all =4
cu2=0
al2=0

End If

If thp > 80 And thp <= 97.5 Then
scl =42
sc2=0
svl =1270 + vd
sv2=0
cul =6
all =4
cu2 =0
al2=0

End If

If thp > 97.5 And thp <= 112.5 Then
scl =46
sc2=0
svl = 1300+ vd
sv2=0
cul =6
all =4
cu2 =90
al2=0

End If

If thp > 112.5 And thp <= 137.5 Then

scl =68
sc2 =35
svi=1125+vd

sv2=2270 +vd
cul =4
all =2
cul=o6
al2=4

End If

If thp > 137.5 And thp <= 165 Then
scl =70
sc2 =46
svl =1300+vd
sv2=1950 +vd

cul =4
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all=2

cu2 =6

al2=4
End If

If thp > 165 And thp <= 190 Then

scl =92
sc2 =153
svl=1180+vd

sv2 = 2040 +vd
cul =2
all ="1/0"
cuz=4
al2=2
End If
If thp > 190 And thp <=212.5 Then
scl =105
sc2 =53
svl=1130+vd
sv2=2270 +vd
cul =1
all = "2/0"
cu2 =4
al2 =2
End If
If thp > 212.5 And thp <=237.5 Then

scl =110
sc2 =63
svl= 1210 +vd

sv2=2100+vd
cul =1
all ="2/0"
cu2 =4
al2 =2

End If

If thp > 237.5 And thp <=262.5 Then
scl =105
sc2=0
svl= 1405+ vd
sv2=0

cul =1
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all ="2/0"
cu2 =0
al2=0
End If
If thp > 262.5 And thp <= 287.5 Then
scl =105
sc2=0
svl=1565+vd
sv2=0
cul =1
all ="2/0"
cu2=0
al2=0
End If
If thp > 287.5 And thp <= 325 Then
scl =105
sc2 =82
svl = 1675 +vd
sv2 = 2265 +vd
cul =1
all ="2/0"
cu2 =0
al2=0
End If
If thp > 325 And thp <= 362.5 Then
scl =105
sc2=0
svl = 1950 +vd
sv2=0
cul =1
alt ="2/0"
cu2 =0
al2=0
End If
If thp > 362.5 And thp <=387.5 Then
scl =105
sc2=0
svl =2150 +vd
sv2=10

cul =1



all ="2/0"
cu2=0
al2=0

End If

If thp > 387.5 Then
scl =105
sc2=0
svl=2225+vd
sv2=0
cul =1
all ="2/0"
cu2=0
al2=0

End If
d.Enabled = True
bhp.Enabled = True
qo.Enabled = True
go.Enabled = True
qw.Enabled = True
gw.Enabled = True
j-Enabled = True
tst.Enabled = True
pt.Enabled = True
ev.Enabled = True

Response = MsgBox("*****Succesfully Design******, ybOKOnly, "Finished "

End Sub

.23 3 ﬂuﬁ"lﬁ 3 “Save&Print” Y814 electrical submersible pump

Private Sub Command!_Click(}
dlg.ShowPrinter

Printer.Print " Electrical Submersible Pumping"

Printer.Print "
Printer.Print " Input”

Printer.Print "Depth of Well, ft (D) ="; [1f(d.Text = "*, "No Data", d.Text)

Printer.Print "Static Bottom Hole Pressure, psi (BHP) = "; IIf(bhp.Text =", "No Data", bhp.Text)
Printer. Print "Oil Production, bbl/day (qo) ="; If{qo.Text = " "No Data", qo.Text)

Printer.Print "Water Production, bbl/day (qw) ="; [If{qw.Text = "", “No Data", qw.Text)
Printer.Print "Productivity Index, bbl/day/psi (1) ="; Hf(j. Text = ", "No Data", j.Text)
Printer.Print “Specific Gravity of Oil (Go) = "; lIf{go.Text="", "No Data", go.Text)

Printer. Print "Specific Gravity of Water (Gw) = 1If{gw. Text = "", "No Data", gw.Text)
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Printer.Print “Productivity Index, bbl/day/psi (J) = "; IIf{j. Text = "", "No Data", j. Text)

Printer.Print "Tubing Size and Type = "; [If(tst.Text = "™, "No Data", IIf{tst. Text = "1", "1.315 in. old pipe", Tfltst. Text = iy
"1.315 in. new pipe", f{tst. Text = "3", "1.660 in. old pipe", IIf{tst. Text = "4", "1.660 in. new pipe", [f(tst. Text = "5", "1.900 inj
old pipe", IIf{tst. Text = "6", "1.900 in. new pipe", IIf(tst. Text = "7", "2.375 in. old pipe", IIf{tst. Text = "8", "2.375 in. new pipe".
Tf(tst. Text = “9", "2.875 in. old pipe", Hf(tst. Text = "10", "2.875 in. new pipe”, If{tst, Text = "11", "3.500 in. old pipe”, "3.500 i,
new pipe")NNN)))

Printer.Print "Tubing Pressure, psi = "; [[f{pt.Text = ", “No Data", pt.Text)

Printer.Print "Volemetric Efficiency, % ="; Hf{ev.Text = "*, "No Data", ev.Text)

Printer.Print " !
Printer.Print " Output”

Printer.Print "Static Live Oil Gradient, psi/ft (Gs) = "; IIf{gs.Text ="", “No Data", gs.Tgxt)

Printer.Print "Bottom Hole Pressure Drawdown for Oil Production ,psi = "; IIf(dd.Text = "*, “No Data", dd.Text)
Printer.Print "Average Flowing Bottom Hole Pressure, psi (Pwf) = “; IIf(pwf. Text = **, "No Data", pwi. Text)
Printer.Print "Static Fluid Head, ft (SGH)= "; Iftsfh.Text = "", "No Data", sth.Text)

Printer.Print "Static Fluid Level, ft (SFL) = "; IIf(sfl. Text = "", “No Data", sfl. Text)

Printer.Print "Dynamic Fluid Level, ft (H) ="; IIf(h. Text = "", "No Data", h.Text)

Printer Print "Discharge Head, ft (HS) = "; IIf{hs.Text = ", "No Data", hs.Text)

Printer. Print "Friction Losses, ft/1000 ft (FL) = "; IIf(fl.Text = "", "No Data", fl. Text)

Printer. Print "Friction Head, ft (FH)) = "; [If{th.Text = "", "No Data", fh.Text)

Printer.Print "Total Dynamic Head, ft (TDH) = *; lIf(tdh. Text = "", "No Data", tdh.Text)

Printer.Print "Head / Stages = "; [If(thes. Text = "", "No Data", hes. Text)

Printer.Print "Number of Stages = "; IIf{ns.Text = "", "No Data", ns.Text)

Printer.Print "Horsepower / Stages = "; IIf(hps.Text = ", "No Data", hps.Text)

Printer.Print "Total Horsepower, hp = ; IIf{thp.Text = ", “No Data", thp.Text)

Printer.Print "Cable Losses, v/1000 ft = *; TIf(cL. Text = "*, "No Data", cl. Text)

Printer.Print "Voltage Drop, volts = "; IIf{vd.Text = "", "No Data", vd.Text)

Printer.Print "Type ! of Cable Size : Copper No."; Hf{cul. Text ="", "No Data", cul.Text)

Printer.Print "Type | of Cable Size : Aluminum No."; IIf{all. Text = ", "No Data", al1.Text)

Printer.Print "Type 1 of Surface Current, amps = "; [If(sc1.Text = "", "No Data", scl. Text)

Printer.Print "Type 1 of Surface Voltage, volts = "; IIf(sv].Text = "", "No Data", sv1.Text)

Printer.Print "Type 2 of Cable Size : Copper No."; I[f{cu2.Text = "", "No Data", cu2. Text)

Printer.Print "Type 2 of Cable Size : Aluminum No."; IIf{al2. Text = "", "No Data", al2.Text)

Printer.Print "Type 2 of Surface Current, amps = *; [If(sc2. Text = "", "No Data", sc2.Text)

Printer.Print "Typé 2 of Surface Voltage, volts = "; IIf(sv2.Text = "", "No Data", sv2.Text)

Printer. EndDoc

End Sub

v.2.4 IV ﬂuﬁﬁ 1 “Clear” U9 electrical submersible pump

Private Sub Command2_Click()
d.Text=""

bhp. Text ="



"o

qo.Text =

"y

qw.Text =

"

j-Text=

un

go.Text =

gw.Text =
j Text=""
tst. Text=""

"

pt.Text=
ev.Text=""
pd.Text=""
gs. Text=""
dd.Text=""
pwi.Text=""
sth.Text=""
sfl. Text =""
h.Text=""
hs.Text=""
fl.Text=""
fh.Text=""
tdh. Text=""
hes. Text=""
ns. Text=""
hps.Text=""
thp. Text = ""
cl.Text=""
vd.Text=""
scl.Text=""
sc2. Text=""
svl.Text=""
sv2.Text=""
cul. Text=""
all. Text=""
cu2. Text =""

al2.Text=""

End Sub

Y259 ﬁ’ﬁﬂnﬁwﬁ 1 “Back” U914 electrical submersible pump

Private Sub Command3_Click()
Artificial_Lift.Show
End Sub

v.2.6 sﬁaﬂ’:’ammgmzﬁmaz%wmﬁamm electrical submersible pump

o AN



Private Sub Timer3_Timer()
Static number
number = number + 1
Select Case number
Case 1
Label32.Caption
Input Depth of well (D), ft"

Case 2
Label32.Caption
Input Static Bottom Hole Pressure, psi (Pws)"
Case 3
Label32.Caption

Input Oil Production (qo) between 1 - 1,500 bbl/day"

Case 4
Label32.Caption
Input Water Production, bbl/day (qw)"
Case 5
Label32.Caption
Input Productivity Index, bbl/day/psi (I)"
Case 6
Label32.Caption
Input Specific Gravity of Oil (Go)"
Case 7
Label32.Caption
Input Specific Gravity of Water (Gw)"
Case 8
Label32.Caption
Choose Tubing Size and Type by No.'1-12™
Case 9
Label32.Caption
Input Tubing Pressure, psi"
Case 10
Label32,7Caption
Input System Backpresure, psi*
Case 11
Label32.Caption

Input Volumetric Efficiency (Ev) between 75 - 125%"

Case 12
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Label32.Caption = "
Manufacturer's Motor refer Data Base of Byron Jackson Pump Division”

Case 13

Label32.Caption = "
then go to 'Check Input' and 'Design™

Case 14

Label32.Caption = "
Please enter number in orange's textbox"

number = 0

End Select

End Sub

o g a .
v.3 siaveeldsunsuszuugilnialyionaa Intermittent Flow Gas Lift
swavosTdsunsuilsznaudae 5 fumsiiaundn (@m1) 194 “Checking
¥
Input”, “Design”, “Save & Print”, “Clear” and “Back” Han91nU f‘J“qmuulﬂﬁanm%'amm

UUZHAZ BN DD

4 J a
31t 4.7 TsunsueenuuusyuuglnseiyIeman Intermittent Flow Gas Lift
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¥.2.1 sWATjuA1de “Checking Input” U84 Intermittent Flow Gas Lift

Private Sub check_Click()
Dim Response As Variant
Dim Again As Variant
Timer2.Enabled = False
cmdcal. Visible = False

d.BackColor = &KHCOEOFF

(I

gs.Text =

dd. Text=""

pwf.Text =
sth.Text =""
sfl. Text=""
bh. Text=""

wil.Text=""

nc.Text =

e

noc. Text =
vss. Text =""
ct.Text=""
sL.Text=""
bwfl.Text=""
dov.Text=""
ptov.Text=""
vop.Text =""
sop.Text ="

"o

vot. Text =

"

s.Text=

— e

pus.Text=

"

pavg.Text =

[

z.Text =

ot

vsc. Text =

migor.Text =
If d.Text = " Or pws.Text = "" Or qo.Text = "" Or qw.Text = " Or j.Text = "" Or go.Text = " Or gw.Text ="" Or gg.Text = "
Or ts. Text = """ Or pt. Text =" Or ttavg. Text = "" Or ct.Text = "" Or fb.Text = "" Then
Response = MsgBox("Please enter number in orange's text box", vbCritical + vbOKOnly, "Error ")
Exit Sub
End If
If d <1000 Or d > 6000 Then
d.BackColor = &HFF&
Response = MsgBox("Depth of Well should be between 1,000 to 6,000 ft", vbCritical + vbOKOnly, "“Error 11")

Again = MsgBox("Please enter new Depth of Well", vblnformation + vbOKOnly, "New number ")
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End If
Ifts> 6 Orts <1 Then
ts.BackColor = &HFF&
Response = MsgBox("Choose tubing size with No.1 to 6", vbCritical + vbOKOnly, "Error ")
Again = MsgBox("Please choose new tubing size", vbInformation + vbOKOnly, "New number !!")
End If
If d >= 1000 And d <= 6000 And ts <6 And ts > | Then
d.BackColor = &HCOEQFF
ts.BackColor = &HCOEOFF
MsgBox "Clear and go to design Intermittent Flow"
Timer2.Enabled = False
cmdcal. Visible = True
d.Enabled = False
pws.Enabled = False
qo.Enabled = False
qw.Enabled = False
j.Enabled = False
go.Enabled = False
gw.Enabled = False
gg.Enabled = False
ts.Enabled = False
pt.Enabled = False
ttavg.Enabled = False
ct.Enabled = False
fb.Enabled = False
End If
End Sub

9.2.2 sﬁ’aﬂuﬁwﬁ”& “Design” U904 Intermittent Flow Gas Lift

Private Sub ¢cmdcal_Click()
Dim min_dif As Currency
Dim ppc As Currency
Dim tpc As Currency
Dim denpr As Currency
Dim ppr As Currency
Dim tpr As Currency
Dim zl As Currency
Dim z2 As Currency
Dim z3 As Currency
Dim z4 As Currency

Dim z5 As Currency



Dim z6 As Currency
Dim z7 As Currency
Dim z8 As Currency
Dim z9 As Currency
Dim z10 As Currency
gs = Round(0.433 * (go + (qw / qo * gw)), 2)
pd =Round(qo/j, 2)
pwf = Round(pws - pd, 2)
sth = Round{((pws - pt) / gs, 2)
sfl = Round(d - sth, 2)
hh = Round(pd / gs, 2)
wil = Round(Val(sfl) + Val(hh), 2)
noc = Round(1440 / ct, 2)
nooc = Round{(qo / noc, 2)
vss = Round(nooc / fb * 100, 2)
Ifts =1 Then
cot=0.00107
End If
Ifts =2 Then
cot =0.00185
End If
Ifts =3 Then
cot=0.00252
End If
Ifts =4 Then
cot =0.00387
End If
Ifts =5 Then
cot=0.00579
End If
Ifts = 6 Then
cot = 0.0087
End If
sl = Round(vss / cot, 2)
bwil = Round(s! / 2, 2)
dov = Round(Val(wfl) + Val(bwfl), 2)
ptov = Round(pt + (sl * gs), 2)
min_dif = Round(ptov / 2, 2)
If min_dif > 200 Then

vop = ptov + min_dif
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Else
vop = ptov + 200
End If
1f (dov >= 1000 And dov < 1500) Then
sop = Round(0.957 * vop, 2)
End If
If (dov >= 1500 And dov < 2000) Then
sop = Round(0.953 * vop, 2)
End If
If (dov >= 2000 And dov < 2500) Then
sop = Round(0.948 * vop, 2)
End If
If (dov >= 2500 And dov < 3000) Then
sop = Round(0.93 * vop, 2)
End If
If (dov >= 3000 And dov < 3500) Then
sop = Round(0.923 * vop, 2)
End If
If (dov >= 3500 And dov < 4000) Then
sop = Round(0.916 * vop, 2)
End If
If (dov >= 4000 And dov < 4500) Then
sop = Round(0.913 * vop, 2)
End If
If (dov >= 4500 And dov < 5000) Then
sop = Round(0.901 * vop, 2)
End If
If (dov >= 5000 And dov < 5500) Then
sop = Round(0.874 * vop, 2)
End If
If (dov >= 5500 And dov < 6000) Then
sop = Round(0.847 * vop, 2)
End If
If dovr> 6000 Then
sop = Round(0.873 * vop, 2)
End If
vot = Round(cot * dov, 2)
s = Round(vot - vss, 2)
pus = Round(pt + (nooc / cot * gs), 2)
pavg = Round((Val(vop) + Val(pus)) / 2, 2)
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ppc =702.5 - (50 * gg)

tpc = 167 + (316.67 * gg)

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 0.99 * (167 + (316.67 * gg)) / ttavg)

ppr = pavg / ppc

tpr = ttavg / tpc

zl = 1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr A 3))) + (denpr ~ 2 * (0.53530771 + (-0,61232032/
tpr))) + (0.06422513 * denpr ~ 5 /tpr) + (0.68157001 * denpr ~ 2 / tpr 3 * (1 +(0.68446549 * denpr ~ 2)) * 10 A (-0.68446549
denpr  2))

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / z1 * (167 + (316.67 * gg)) / ttavg)

22 =1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr ~ 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032/
tpr))) + (0.06422513 * denpr ~ 5 / tpr) + (0.68157001 * denpr®2/tpr 3 * (1 + (0.68446549 * denpr ~ 2)) * 10 ~ (-0.68446549 +
denpr * 2))

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 22 * (167 + (316.67 * gg)) / ttavg)

z3 =1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr ~ 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032/
tpr))) + (006422513 * denpr ~ 5/ tpr) + (0.68157001 * denpr ~2/tpr~ 3 * (1 + (0.68446549 * denpr * 2)) * 10 ~ (-0.68446549 *
denpr ~ 2))

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 23 * (167 + (316.67 * gg)) / ttavg)

z4 =1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr ~ 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032 /
tpr))) + (0.06422513 * denpr ~ 5/ tpr) + (0.68157001 * denpr ~ 2 /tpr ~ 3 * (1 + (0.68446549 * denpr ” 2)) * 10 ~ (-0.68446549 *
denpr ~ 2))

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 24 * (167 + (316.67 * gg)) / ttavg)

z5 = 1 + (denpr * (031506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr ~ 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032 /
tpr))) + (0.06422513 * denpr ~ 5 /tpr) +(0.68157001 * denpr ~ 2/ tpr ~ 3 * (1 +(0.68446549 * denpr » 2)) * 10  (-0.68446549 *
denpr ~ 2))

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 25 * (167 + (316.67 * gg)) / ttavg)

z6 =1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr ~ 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032 /
tpr))) + (0.06422513 * denpr ~ 5 / tpr) +(0.68157001 * denpr ~ 2 /tpr ~ 3 * (1 + (0.68446549 * denpr ~ 2)) * 10  (-0.68446549 *
denpr ~ 2))

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 26 * (167 + (316.67 * gg)) / ttavg)

z7 = 1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr A 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032/
tpr))) + (0.06422513 * denpr ~ 5/ tpr) +(0.68157001 * denpr ~ 2 /tpr ~ 3 * (1 + (0.68446549 * denpr ~ 2)) * 10 » (-0.63446549 *
denpr ~ 2))

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 27 * (167 + (316.67 * 28))/ ttavg)

z8 =1+ (cienpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr A 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032 /
tpr))) + (006422513 * denpr ~ 5 / tpr) + (0.68157001 * denpr 2/ tpr ~ 3 * (1 + (0.68446549 * denpr ~ 2)) * 10 ~ (-0.68446549 *
denpr * 2))

denpr =(0.27 * pavg / (702.5 - (50 * gg)) / 28 * (167 + (316.67 * gg)) / ttavg)

29 =1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr ~ 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032 /
tpr))) + (0.06422513 * denpr ~ 5/ tpr) + (0.68157001 * denpr ~ 2/ tpr ~ 3 * (1 +(0.68446549 * denpr A 2)) * 10 " (-0.68446549 *
denpr ~ 2))
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denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 29 * (167 + (316.67 * gg))/ ttavg)

210 = 1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr * 3))) + (denpr ~ 2 * (0.53530771 + (-0.61232032 /
tpr))) + (0.06422513 * denpr * 5 / tpr) + (0.68157001 * denpr ~ 2 Jtpr A3 * (1 + (0.68446549 * denpr ~ 2)) * 10 * (-0.68446549 *
denpr " 2))

denpr = (0.27 * pavg / (702.5 - (50 * gg)) / 210 * (167 + (316.67 * gg)) / ttavg)

2 = Round(1 + (denpr * (0.31506237 + (-1.0467099 / tpr) + (-0.57832729 / tpr ~ 3))) + (denpr ~ 2 * (0.53530771 + -
0.61232032 / tpr))) + (0.06422513 * denpr * 5 / tpr) + (0.68157001 * denpr ~ 2/ tpr ~ 3 * (1 + (0.68446549 * denpr ~ 2)) * 10 " {-
0.68446549 * denpr *2)), 4)

ysc = Round(s * pavg / 14.7 * 520/ ttavg / 2, 2)

migor = Round(vsc / nooc, 2)

cmdcal.Visible = False

d.Enabled = True

pws.Enabled = True

qo.Enabled = True

qw.Enabled = True

j.Enabled = True

go.Enabled = True

gw.Enabled = True

gg.Enabled = True

ts.Enabled = True

pt.Enabled = True

ttavg.Enabled = True

ct.Enabled = True

fb.Enabled = True
End Sub

4.2.3 5H4d ﬂllﬁﬁgfj 3 “Save & Print” Y94 Intermittent Flow Gas Lift

Private Sub Commandl_Click()

dlg.ShowPrinter

Printer.Print " Intermittent Flow Gas Lift Design"

Printer.Print "
Printer.Print " Input”

Printer.Print "Depth of Well, ft (D) ="; 1If(d.Text = "", "No Data", d.Text)

Printer. Print "Static Bottom Hole Pressure, psi (Pws) ="; IIf{pws.Text =", "No Data®, pws.Text)
Printer. Print "0il Production, bbl/day (qo) = "; If{go.Text = ", "No Data", qo.Text)

Printer.Print "Water Production, bbl/day (qw) ="; Mf(qw.Text="", "No Data", qw.Text)
Printer.Print “Productivity Index, bbl/day/psi @) ="; I1f(j. Text = ", "No Data", j. Text)
Printer.Print "Specific Gravity of Oil (Go) =" 1If(go. Text =", "No Data", go.Text)

Printer.Print "Specific Gravity of Water (Gw) ="; TIf(gw.Text ="", "No Data", gw.Text)

e T Qe e Chravity of Gas Iniection (Gg) = *; Hf(gg. Text =", "No Data", gg.Text)
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Printer Print "Tubing Size, in = "; IIf(ts. Text = "", "No Data", IIf(ts. Text = 1", *1.315", IIf(ts.Text = "2", "1.660", TIf(ts. Text =
3", "1.900", IIf(ts. Text = "4", "2.375", IIf{ts. Text = "5", "2.875", "3.500")))))

Printer.Print "Tubing Pressure, psi = "; IIf{pt.Text = ", "No Data", pt. Text)

Printer.Print "Average Tubing Temperature, °R = "; IIf{ttavg.Text = ", "No Data", ttavg.Text)

Printer.Print "Cycle Time, min = "; IIf{ct. Text = ", "No Data", ct.Text)

Printer.Print "Total Liquid Slug is lost due to Slippage or Fall Back, % ="; IIf{fb.Text = "", "No Data", fb.Text)

Printer.Print "

Printer.Print"  Output"

Printer. Print "Static Gradient, psi/ft (Gs) = *; IIf{gs.Text = ", “No Data", gs.Text)

Printer.Print "Bottom Hole Pressure Drawdown for Oil Production, psi = "; IIf{pd. Text = "", "No Data", pd. Text)

Printer. Print "Average Flowing Bottom Hole Pressure, psi (Pwf) ="; HIf{pwf.Text = ""? "No Data", pwf. Text)

Printer.Print “Static Fluid Level with Tubing Pressure, ft (SFL) = "; IIf(sfl. Text = ", "No Data", sfl.Text)

Printer.Print "Hydrostatic Head, ft = "; IIfthh.Text = "", "No Data", hh.Text)

Printer.Print "Working Fluid Level, ft (WFL) ="; IIf{lwfl. Text = "*, "No Data", wfl. Text)

Printer.Print "Number of Cycle, cycles/day = "; lIf{nc.Text = "", "No Data", noc.Text)

Printer.Print "Number of Oil's Cycle, bbl/cycle = *; IIf{noc.Text = ", "No Data", nooc.Text)

Printer.Print "Volume of Starting Slug, bbl = "; IIf{vss. Text = ", "No Data", vss.Text)

Printer.Print "Capacity of Tubing, bbl/ft = "; lIf{cot. Text = "", *No Data", cot.Text)

Printer.Print "Slug Length, ft ="; IIf{sl. Text = "", "No Data", s1.Text)

Printer.Print "Operating Valve should be located below WFL, ft = "; IIlf(bwfl.Text = """ "No Data", bwfl.Text)

Printer.Print "Depth to Operating Valve, ft = "; Ilf{(dov.Text = ", “No Data", dov.Text)

Printer.Print "Pressure in Tubing Opposite Valve with Tubing Pressure Neglecting Weight of Gas Column, psi = "
Mflptov.Text = ", "No Data", ptov.Text)

Printer.Print "Valve Opening Pressure, psi = "; lIf(vop.Text = "", "No Data", vop.Text)

Printer.Print "Surface Operating Pressure, psi = "; [If(sop.Text ="", "No Data", sop.Text)

Printer.Print "Volume of Oil Tubing, bbl = "; [If{vot.Text = ", "No Data", vot. Text)

Printer.Print "Space occuiped by gas just as Starting Slug reaches Surface, bbl = "; IIf{s.Text = "", "No Data", s. Text)

Printer. Print "Pressure under Slug, psi = "; If(pus.Text = ", "No Data", pus.Text)

Printer.Print "Average Pressure, psi (Pavg) = "; IIfipavg.Text = ", "No Data", pavg.Text)

Printer.Print "Compressibility Factor of Gas Injection (z) = "; [If{z. Text = "", "No Data", z. Text)

Printer.Print "Minimum Gas Required, SCF =*; [If{vsc.Text = "*, "No Data", vsc.Text)

Printer. Print "Minimum Injection Gas Qil Ratio, SCF/STB = "; IIf{migor.Text = ", "No Data", migor. Text)

Printer.EndDoc

End Sub

.2.4 SHANATI “Clear” Y04 Intermittent Flow Gas Lift

Private Sub Command2_Click()

d. Text=""

et

pws.Text =

"

qo.Text =

"

qw.Text =
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e

j-Text=

e

go.Text=

ne

gw.Text =
gg.Text=""
ts. Text =""
pt.Text=""
ct.Text=""
fb.Text =""
gs.Text=""
pd.Text =""
pwi.Text=""
sfl. Text=""
hh.Text=""
wil.Text=""
nc.Text=""

noc.Text =

"

vss. Text =
cot.Text=""
sL.Text=""
bwfl. Text=""

dov. Text=""

—

ptov.Text =

[

vop.Text =

"

sop.Text =
vot. Text=""
s.Text=""

it

pus.Text =
pavg.Text=""
z.Text=""

"o

vsc. Text =
"

mgior.Text =

End Sub

9.2.5 51’7@1‘1!‘11?31’5& “Back” 494 Intermittent Flow Gas Lift

Private Sub Command3_Click()
Gas_Lift.Show
End Sub

9.2.6 ’iﬁﬁ%i’]ﬂ’J”I?JLLH%ﬁH&ﬂ%‘I%'JﬂMﬁ@“U@Q Intermittent Flow Gas Lift

Private Sub Timerl_Timer()
Static mumber

number = number + 1
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Select Case number
Case 1
Label32.Caption = "Input Depth of well (D) between 1 - 6,000 ft"
Case 2
Label32.Caption = "Input Static Bottom Hole Pressure, psi (Pws)"
Case 3
Label32.Caption = "Input Oil Production, bbl/day (go)"
Case 4
Label32.Caption = "Input Water Production, bbl/day (qw)"
Case 5
Label32.Caption = "Input Productivity Index, bbl/day/psi (J)"
Case 6
Label32.Caption = "Input Specific Gravity of Oil (Go)"
Case 7
Label32.Caption = "Input Specific Gravity of Water (Gw)"
Case 8
Label32.Caption = "Input Specific Gravity of Gas Injection (Gg)"
Case 9
Label32.Caption = "Choose Tubing Size by No.'1-6"
Case 10
Label32.Caption = "Input Tubing Pressure, psi"
Case 11
Labei32.Caption = "Input Cycle Time, min"
Case 12
Label32.Caption = "Input Totat Liquid Slug is lost due to Slippage or Fall Back, %"
Case 13
Label32.Caption = "then go to ‘Check Input' and 'Design™
Case 14
Label32.Caption = "Please enter number in orange's textbox"
number =0
End Select
End Sub
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V.4.1 SHA ‘];hJﬁWﬁw 4 “Checking Input” 493 Sucker Rod Pump

Private Sub Cmdcheck Click()
Dim Response As Variant
Dim Again As Variant
Text4.Text =""
Text¥.Text=""

Text6. Text =""
Text7.Text=""
Text8.Text =""
Text9. Text = ""
Text10.Text=""
Textl1.Text=""
Text12. Text ="
Textl3.Text=""
Text14.Text =""
Textly.Text=""

Texti6. Text=""
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Textl7.Text=""

Text18.Text=""

Text19.Text=""

Text20.Text=""

Text2]. Text=""

Text22. Text=""

Text23.Text=""

Text24. Text =""

Text2¥.Text = ""

Text26.Text=""

Text27. Text=""

Text28.Text=""

Text29.Text ="

Text30.Text ="

Text31.Text=""

Text32.Text=""

Text33.Text=""

Text34. Text=""

Text3U.Text=""

Text36.Text =""

Text37. Text=""

Text38.Text=""

Text40. Text ="

Text41.Text=""

Text42. Text=""

Text43. Text ="

Text44. Text =""

Text44. Text =""

Text46. Text =""

cmdcal.Visible = False

1b110(4).BackColor = &HCOFFCO

1b110(6).BackColor = &HCOFFCO

16110(7).BackColor = &HCOFFCO

1b110(10).BackColor = &HCOFFCO

If Production. Text = " Or Text2. Text = " Or Text3.Text = "" Or Textl.Text = "" Or Text39.Text = "" Then
Response = MsgBox("Please enter number in orange's text box", vbCritical + vbOKOnly, "Error "y
Exit Sub

End If

Text4 = Round(Production / Text3 * 100, 2)

If Text4 > 2000 Or Text4 < 80 Then
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1bl4.BackColor = &HFF&
1bl6.BackColor = &HFF&
Response = MsgBox("The pump displacement should be between 1000 to 1,400 bbl/day", vbCritical + vbOKOnly,
"Error !I")
Again = MsgBox("Please enter new anticipated production or volumetric efficiency”, vbInformation + vbOKOnly, "New
number ")
End If
If Text2 > 6000 Or Text2 < 1000 Then
Ibly.BackColor = &HFF&
Response = MsgBox("The setting Depth of depth should be between 1000 to 6,000 1", vbCritical + vbOKOnly, "Error !1")
Again = MsgBox("Please enter new setting Depth of depth”, vbInformation + vbOKOnly, "New number 1"}
End If
If Text3 > 100 Or Text3 < 0 Then
bi4.BackColor = &HFF&
ibl6.BackColor = &HFF&
Response = MsgBox("The volumetric Efficiency should be between 0 to 100 %", vbCritical + vbOKOnly, "Error 1Y
Again = MsgBox("Please enter new volumetric efficiency", vbInformation + vbOKOnly, "New number !1")
End If
If Textl > 1 Or Textl <0 Then
Label{(0).BackColor = &HFF&
Response = MsgBox("The fluid specific gravity should be between 0 to 1", vbCritical + vbOKOnly, "Error 1"
Again = MsgBox("Please enter new fluid specific gravity", vbInformation + vbOKOnly, "New number "
End If
If Text4 <= 2000 And Text4 >= 80 And Text2 <= 6000 And Text2 >= 1000 And Text3 <= 100 And Text3 >0 And Textl <1
And Textl > 0 Then
Ibi4.BackColor = &HBOCOFF
ibly.BackColor = &H80COFF
1b16.BackColor = &H80COFF
Label1(0).BackColor = &H80COFF
MsgBox "Clear and go to design of a pumping installation"
cmdcal.Visible = True
Timer1.Enabled = False
Production.Enabled = False
Text! .Enabled =False
Text2.Enabled = False
Text3.Enabled = False
Text39.Enabled = False
End If
If (Textd <= 1520 And Text4 >= 1480 And Text2 <= 6000 And Text2 > 3200) Or (Text4 < 1480 And Text4 >= 1360 And
Text2 <= 6000 And Text2 > 3300) Or (Textd < 1360 And Text4 >= 1280 And Text2 <= 6000 And Text2 > 3400) Or (Textd <
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1280 And Text4 >= 1160 And Text2 <= 6000 And Text2 > 3500) Or (Text4 < 1160 And Text4 >= 1120 And Text2 <= 6000 Anq
Text2 > 3600) Or (Text4 < 1120 And Text4 >= 1040 And Text2 <= 6000 And Text2 > 3700) Or (Textd < 1040 And Textd >=
1000 And Text2 <= 6000 And Text2 > 3800) Or (Text4 < 1000 And Text4 >= 960 And Text2 <= 6000 And Text2 > 3900)
(Text4 < 960 And Text4 >= 920 And Text2 <= 6000 And Text2 > 4000) Or (Text4 < 920 And Text4 >= 880 And Text2 <= 600g
And Text2 > 4100) Or (Text4 < 880 And Text4 >= 840 And Text2 <= 6000 And Text2 > 4200) Or (Text4 < 840 And Text4 >=
800 And Text2 <= 6000 And Text2 > 4300) Or (Text4 < 800 And Text4 >= 720 And Text2 <= 6000 And Text2 > 4500) O
(Text4 < 720 And Text4 >= 680 And Text2 <= 6000 And Text2 > 4700) Then

Texts = "640"
Text6 = "144"
End If

If (Text4 < 680 And Text4 >= 640 And Text2 <= 6000 And Text2 > 4900) Or (Text4 < 640 And Text4 >= 600 And Text2 <=
6000 And Text2 > 5000) Or (Text4 < 600 And Text4 >= 560 And Text2 <= 6000 And Text2 > 5200) Or (Text4 < 560 And Text4
>= 520 And Text2 <= 6000 And Text2 > 5500) Or (Text4 < 520 And Text4 >= 480 And Text2 <= 6000 And Text2 > 5700) Then

Text5 = "640"
Texto = "144"
End If

If (Text4 <= 1520 And Textd >= 1160 And Text2 <= 3200 And Text2 > 2800) Or (Text4 < 1160 And Text4 >= 1000 And
Text2 <= 3600 And Text2 > 2900) Or (Text4 < 1000 And Text4 >= 960 And Text2 <= 3900 And Text2 > 3000) Or (Text4 < 960
And Text4 >= 880 And Text2 <= 4000 And Text2 > 3100) Or (Text4 < 880 And Textd >= 840 And Text2 <= 4200 And Text2 >
3200) Or (Text4 < 840 And Text4 >= 800 And Text2 <= 4300 And Text2 > 3300) Or (Text4 < 800 And Text4 >= 760 And Text2
<= 4500 And Text2 > 3400) Or (Text4 < 760 And Textd >= 720 And Text2 <= 4500 And Text2 > 3500) Or (Text4 < 720 And
Textd >= 680 And Text2 <= 4700 And Text2 > 3600) Or (Text4 < 680 And Text4 >= 640 And Text2 <= 4900 And Text2 > 3700)
Or (Text4 < 640 And Text4 >= 600 And Text2 <= 5000 And Text2 > 3800) Or (Textd < 600 And Text4 >= 560 And Text2 <=
5200 And Text2 > 4100) Or (Textd < 560 And Text4 >= 520 And Text2 <= 5500 And Text2 > 4200) Or (Text4 < 520 And Text4
>= 480 And Text2 <= 5700 And Text2 > 4400) Then

Text5 ="320"
Text6 = "84"
End If

If (Text4 < 480 And Text4 >= 440 And Text2 <= 6000 And Text2 > 4600) Or (Textd < 440 And Text4 >= 400 And Text2 <=
6000 And Text2 > 4900) Or (Text4 < 400 And Text4 >= 360 And Text2 <= 6000 And Text2 > 5100) Or (Text4 < 360 And Text4
>= 320 And Text2 <= 6000 And Text2 > 5500) Or (Text4 < 320 And Text4 >= 280 And Text2 <= 6000-And Text2 > 5800) Then

Text5 ="320"
Texto = "84"
End If

If (Text4 <= 1520 And Text4 >= 1000 And Text2 <= 2800 And Text2 > 2400) Or {Text4 < 1000 And Text4 >= 880 And Text2
<= 3000 And Text2 > 2500) Or (Text4 < 880 And Text4 >= 760 And Text2 <= 3200 And Text2 > 2600) Or (Text4 < 760 And
Text4 >= 720 And Text2 <= 3500 And Text2 > 2700) Or (Text4 < 720 And Text4 >= 680 And Text2 <= 3600 And Text2.> 2800)
Or (Text4 < 680 And Text4 >= 640 And Text2 <= 3700 And Text2 > 3000) Or (Text4 < 640 And Text4 >= 600 And Text2 <=
3800 And Text2 > 3100) Or (Text4 < 600 And Text4 >= 560 And Text2 <= 4100 And Text2 > 3300) Or (Text4 < 560 And Text4
>= 520 And Text2 <= 4200 And Text2 > 3500) Or (Text4 < 520 And Text4 >= 480 And Text2 <= 4400 And Text2 > 3700) Or
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(Textd < 480 And Text4 >= 440 And Text2 <= 4600 And Text2 > 3800) Or (Text4 < 440 And Textd >= 400 And Text2 <= 4900
And Text2 > 4000) Or (Text4 < 400 And Text4 >= 360 And Text2 <= 5100 And Text2 > 4300) Or (Text4 < 360 And Text4 >=
320 And Text2 <= 5500 And Text2 > 4500) Then

Text5 = "228"
Text6 = "74"
End If

If (Text4 < 320 And Text4 >= 280 And Text2 <= 5800 And Text2 > 4700) Or (Text4 < 280 And Text4 >= 240 And Texi2 <=
6000 And Text2 > 5300) Or (Text4 < 240 And Text4 >= 200 And Text2 <= 6000 And Text2 > 5500) Then

Text5 = "228"
Text6 = "74"
End If

If (Textd <= 1520 And Textd >= 1240 And Text2 <= 2400 And Text2 > 2000) Or (Text4 < 1240 And Text4 >= 1120 And
Text? <= 2300 And Text2 > 2200) Or (Text4 < 1120 And Text4 >= 1000 And Text2 <= 2400 And Text2 > 2200) Or (Textd <
1000 And Textd >= 880 And Text2 <= 2500 And Text2 > 2200) Or (Text4 < 880 And Text4 >= 760 And Text2 <= 2600 And
Text2 > 2200) Or (Text4 < 760 And Text4 >= 720 And Text2 <= 2700 And Text2 > 2200} Or (Text4 < 720 And Text4 >= 680
And Text2 <= 2800 And Text2 > 2300) Or (Text4 < 680 And Text4 >= 640 And Text2 <= 3000 And Text2 > 2400) Or (Text4 <
640 And Textd >= 600 And Text2 <= 3100 And Text2 > 2500) Or (Text4 < 600 And Text4 >= 560 And Text2 <= 3300 And
Text2 > 2600) Or (Textd < 560 And Text4 >= 520 And Text2 <= 3500 And Text2 > 2700) Or (Text4 < 520 And Text4 >= 480
And Text2 <= 3700 And Text2 > 2800) Or (Text4 < 480 And Text4 >= 440 And Text2 <= 3800 And Text2 > 2900) Or (Text4 <
440 And Text4 >= 400 And Text2 <= 4000 And Text2 > 3000) Then

Texts ="160"
Text6 = "64"
End If

If (Textd < 400 And Text4 >= 360 And Text2 <= 4300 And Text2 > 3300) Or (Text4 < 360 And Text4 >= 320 And Text2 <=
4500 And Text2 > 3600) Or (Text4 < 320 And Text4 >= 280 And Text2 <= 4500 And Text2 > 3700) Or (Text4 < 280 And Text4
>= 240 And Text2 <= 5300 And Text2 > 4700) Or (Textd < 240 And Text4 >= 200 And Text2 <= 5500 And Text2 > 4500) Or
(Text4 < 200 And Text4 >= 160 And Text2 <= 6000 And Text2 > 5200) Then

Text5 ="160"
Text6 = "64"
End If

If (Textd <= 1520 And Text4 >= 880 And Text2 <= 2000 And Text2 > 1700) Or (Text4 < 880 And Text4 >= 800 And Text2 <
2100 And Text2 > 1700) Or (Text4 < 800 And Text4 >= 720 And Text2 <= 2200 And Text2 > 1700} Or (Text4 < 720 And Text4
>= 680 And Text2 <= 2300 And Text2 > 1800) Or (Text4 < 680 And Text4 >= 640 And Text2 <= 2400 And Text2 > 1900) Or
(Text4 < 640 And Text4 >= 600 And Text2 <= 2500 And Text2 > 1900) Or (Textd < 600 And Textd >= 560 And Text2 <= 2600
And Text2 > 2000) Or (Text4 < 560 And Text4 >= 520 And Text2 <= 2700 And Text2 > 2100) Or (Text4 < 520 And Text4 >=
480 And Text2 <= 2800 And Text2 > 2200) Or (Text4 < 480 And Text4 >= 440 And Text2 <= 2900 And Text2 > 2300) Or
(Text4 < 440 And Textd >= 400 And Text2 <= 3000 And Text2 > 2400) Or (Text4 < 400 And Text4 >= 360 And Text2 <= 3300
And Text2 > 2700) Or (Text4 < 360 And Text4 >= 320 And Text2 <= 3600 And Text2 > 2800) Or (Text4 < 320 And Text4 >=
280 And Text2 <= 3700 And Text2 > 3000) Then

Text5 = "114"
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Text6 = "54"
End If
If (Text4 < 280 And Text4 >= 240 And Text2 <= 4700 And Text2 > 3200) Or (Text4 < 240 And Text4 >= 200 And Text? <=
4500 And Text2 > 3600) Or (Text4 < 200 And Text4 >= 160 And Text2 <= 5200 And Text2 > 4100) Or (Text4 < 160 And Texq
>= 120 And Text2 <= 6000 And Text2 > 4800) Or (Text4 < 120 And Text4 >= 80 And Text2 <= 6000 And Text2 > 5700) Then

Texts = "1 14"
Text6 = "54"
End If

If (Text4 <= 1520 And Text4 >= 720 And Text2 <= 1700 And Text2 > 1400) Or (Text4 < 720 And Text4 >= 680 And Text2 <=
1800 And Text2 > 1400) Or (Text4 < 680 And Textd >= 600 And Text2 <= 1900 And Text2 > 1500) Or (Text4 < 600 And Text4.
>=560 And Text2 <= 2000 And Text2 > 1600} Or (Text4 < 560 And Text4 >= 520 And Text2 <= 2100 And Text2 > 1700) Or
(Text4 < 520 And Text4 >= 480 And Text2 <= 2200 And Text2 > 1800) Or (Text4 < 480 And Text4 >= 440 And Text2 <= 2300
And Text2 > 1900) Or (Text4 < 440 And Text4 >= 400 And Text2 <= 2400 And Text2 > 2000) Or (Text4 < 400 And Text4 >=
360 And Text2 <= 2700 And Text2 > 2100) Or (Text4 < 360 And Text4 >= 320 And Text2 <= 2800 And Text2 > 2100) Or
(Text4 <320 And Text4d >= 280 And Text2 <= 3000 And Text2 > 2400) Or (Text4 < 280 And Text4 >= 240 And Text2 <= 3200
And Text2 > 2600) Or (Text4 < 240 And Text4 >= 200 And Text2 <= 3600 And Text2 > 2900) Or (Text4 < 200 And Text4 >=
160 And Text2 <= 4100 And Text2 > 3200) Then

Text5 = "80"
Text6 = “48"
End If

If (Text4 < 160 And Text4 >= 120 And Text2 <= 4800 And Text2 > 3900) Or (Text4 < 120 And Text4 >= 80 And Text2 <=
5700 And Text2 > 4700) Then

Text5 = "80"
Texto = "48"
End If

If (Text4 <= 1520 And Text4 >= 640 And Text2 <= 1400 And Text2 > 1150) Or (Text4 < 640 And Textd4 >= 600 And Text2 <=
1500 And Text2 > 1200) Or (Text4 < 600 And Textd >= 560 And Text2 <= 1600 And Text2 > 1200) Or (Text4 < 560 And Text4
>= 520 And Text2 <= 1700 And Text2 > 1300) Or (Text4 < 520 And Text4 >= 480 And Text2 <= 1800 And Text2 > 1400) Or
(Text4 < 480 And Text4 >= 440 And Text2 <= 1900 And Text2 > 1400) Or (Text4 < 440 And Text4 >= 400 And Text2 <= 2000
And Text2 > 1500) Or (Text4 < 400 And Textd >= 360 And Text2 <= 2100 And Text2 > 1600) Or (Text4 < 360 And Text4 >=
320 And Text2 <= 2100 And Text2 > 1700) Or (Text4 < 320 And Text4 >= 280 And Text2 <= 2400 And Text2 > 1800) Or
(Text4 < 280 And Text4 >= 240 And Text2 <= 2600 And Text2 > 2100) Or (Text4 < 240 And Text4 >= 200 And Text2 <= 2900
And Text2 > 2300) Or (Text4 < 200 And Text4 >= 160 And Text2 <= 3200 And Text2 > 2500) Or (Text4 < 160 And Text4 >=
120 And Text2 <= 3900 And Text2 > 3200) Then

Text5 = "57"
Text6 = "42"
End If

If (Text4 < 120 And Text4 >= 80 And Text2 <= 4700 And Text2 > 3800) Then
Text5 ="57"
Text6 = "42"
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End If

If (Text4 <= 1520 And Text4 >= 640 And Text2 <= 1150 And Text2 >= 1000) Or (Text4 < 640 And Text4 >= 600 And Text2
<= 1200 And Text2 >= 1000) Or (Text4 < 600 And Text4 >= 560 And Text2 <= 1200 And Text2 >= 1000) Or (Text4 < 560 And
Text4 >= 520 And Text2 <= 1300 And Text2 >= 1000) Or (Text4 < 520 And Text4 >= 480 And Text2 <= 1400 And Text2 >=
1000) Or (Text4 < 480 And Text4 >= 440 And Text2 <= 1400 And Text2 >= 1000) Or (Text4 < 440 And Textd >= 400 And
Text2 <= 1500 And Text2 >= 1000) Or (Text4 < 400 And Text4 >= 360 And Text2 <= 1600 And Text2 >= 1000) Or (Text4 < 360
And Text4 >= 320 And Text2 <= 1700 And Text2 >= 1000) Or (Textd < 320 And Textd >= 280 And Text2 <= 1800 And Text2
>= 1000) Or (Text4 < 280 And Text4 >= 240 And Text2 <= 2100 And Text2 >= 1000) Or (Text4 < 240 And Text4 >= 200 And
Text2 <= 2300 And Text2 >= 1000) Or (Textd < 200 And Text4 >= 160 And Text2 <= 2500 And Text2 >= 1000) Or (Text4 < 160
And Text4 >= 120 And Text2 <= 3200 And Text2 >= 1000) Then

TextS = "40"
Text6 = "34"
End If

If (Text4 < 120 And Text4 >= 80 And Text2 <= 3800 And Text2 >= 1000) Then

Text5 ="40"

Text6 = "34"
End If
End Sub

v.4.2 sﬁ’aﬁuﬁwﬁ’q “Design” Y04 Sucker Rod Pump
Private Sub cmdcal_Click()
Dim Response As Variant
Beep
If Production, Text = "" Or Text2.Text = "" Or Text3.Text = "* Or Textl.Text ="" Or Text39.Text = "* Then
cmdcal. Visible = False
Response = MsgBox("Please enter number in orange's text box", vbCritical + vbOKOnly, "Error !")
Exit Sub
End If .
If Text4.Text = "" Or Production > 2000 Or Production < 80 Or Text2 > 6000 Or Text2 < 1000 Or Text3 > 100 Or Text3 <0 Or
Textl > 1 Or Textl <0 Then
cmdcal. Visible = False
Response = MsgBox("Please select input check before”, vbInformation + vbOKOnly, "Please check input !!")
Exit Sub
End If
If Val(Text5) = 40 And Val(Text6) = 34 Then
If Text2 >= 1000 And Text2 <= 1100 Then
Text7 = "2 3/4"
Textl | = "4.94"
Text12 = "0.881"
Text8 = "3.00"
Textl3 ="3.50"



Textl4 = "9.30"
Textl5 = "2.59"
Text9 ="7/8"

Text40 = "0.00"
Text41 = "0.00"

Textl6 = "0.601"

Text42 = "0.00"
Textd3 ="0.00"
Textl7 ="2.16"
Text44 = "0.00"
Text45 = "0.00"

Text10 = Round(19 - (-5 / 100 * (1100 - Val(Text2))), 2)

Text18 = "1.00"
Textl9 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
End If

If Text2 > 1100 And Text2 <= 1250 Then
Text7 = "2 1/2"
Textl 1 = "4.909"
Textl2 = "0.728"
Text8 = "3.00"
Textl3 = "3.50"
Textl4 = "9.30"
Textl5 = "2.59"
Text9 = "7/8"
Textl6 ="0.601"
Textl7 ="2.16"

Text10 = Round(19 - (-5 / 150 * (1250 - Val(Text2))), 2)

Text18 ="1.00"
Textl9 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text4!l = "0.00"

Textd2 = "0.00"

309



Text43 = "0.00"

Text44 = "0.00"

Text45 = "0.00"
End If

If Text2 > 1250 And Text2 <= 1650 Then
Text7 ="2 1/4"
Textll ="3.976"
Text12 = "0.590"
Text8 = "2 1/2"
Text13 = "2.875"
Textl4 = "6.50"
Textl5 ="1.812"
Text9 = "3/4"
Text16 = "0.442"
Textl7 ="1.63"
Text10 = Round(19 - (-5 / 400 * (1650 - Val(Text2))), 2)

Text18 = "1.00"
Text19 = "0.00"
Text20 = "0.00"

Text2]1 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text41 = "0.00"
Text42 ="0.00"
Text43 = "0.00"
Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 1650 And Text2 <= 1900 Then
Text7 ="2"
Textll ="3.142"
Text12 = "0.466"
Texté ="2 172"
Textl3 ="2.875"
Textl4 ="6.50"
Textl5 ="1.812"
Text9 = "3/4"
Textl6 = "0.442"
Textl7 ="1.63"
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Textl10 = Round(19 - (-5 / 250 * (1900 - Val(Text2))), 2)

Textl8 ="1.00"
Text19 ="0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Textdl = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Text44 = "0.00"
Textd5 = "0.00"
End If

If Text2 > 1900 And Text2 <= 2150 Then
Text7 ="1 3/4"
Textll = "2.405"
Textl2 ="0.357"
Text8 = "2 1/2"
Textl3 ="2.875"
Text14 = "6.50"
Text!s ="1.812"
Text9 = "3/4"
Textl6 = "0.442"
Textl7 ="1.63"
Text10 = Round(19 - (-5 / 250 * (2150 - Val(Text2))), 2)

Text18 ="1.00"
Text19 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text4! = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 2150 And Text2 <= 3000 Then



Text?="11/2"
Textll ="1.767"
Textl2 = "0.262"
Text8 = "2.00"
Textl3 = "2.375"
Text14 = "4.70"
TextlS = "1.304"

Text9 = "5/8"
Text40 = "3/4"
Text4] = "0.00"

Textl6 = "0.307"
Text42 = "0.442"

Text43 = "0.00"
Text17="1.16"
Text44 = "1.63"
Text45 = "0.00"

Text10 = Round(19 - (-5 / 850 * (3000 - Val(Text2)}), 2)

Text18 = "0.60"
Text19 = "0.40"
Text20 = "0.00"

Text2! = Text2 * 0.6
Text22 = Text2 * 0.4
Text23 = “0.00"

End If

If Text2 > 3000 And Text2 <= 3700 Then
Text7 ="1 1/4"
Text!l ="1.227"
Textl2 ="0.182"
Text8 = "2.00"
Textl3 ="2.375"
Text14 = "4.70"

Textl5 ="1.304"

Text9 ="5/8"
Textd0 = "3/4"
Text41 ="0.00"

Textl6 ="0.307"
Text42 = "0.442"
Text43 ="0.00"
Textl7="1.16"
Text44 = "1.63"
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Text45 = "0.00"
Text10 = Round(18 - (-4/ 700 * (3700 - Val(Text2))), 2)

Text18 = "0.65"
Textl9 ="0.35"
Text20 = "0.00"

Text21 = Text2 * 0.65
Text22 = Text2 * 0.35
Text23 = "0.00"
End If
End If
If Val(TextS) = 57 And Val(Text6) = 42 Then
If Text2 >= 1150 And Text2 <= 1300 Then
Text7 = "2 3/4"
Textll = "4.940"
Text12 = "0.881"
Text8 = "3.00"
Text13 ="3.50"
Text14 = "9.30"
Textl5 ="2.59"
Text9 ="7/8"
Textl6 ="0.601"
Textl7 ="2.16"

Text10 = Round(19 - (-5 / 150 * (1300 - Val(Text2))), 2)

Text18 ="1.00"
Text19 ="0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text4l = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Textd4 = "0.00"
Text45 = "0.00"

End If

If Text2 > 1300 And Text2 <= 1450 Then
Text7 ="2'1/2"
Textl ! ="4.909"
Textl2 ="0.728"
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Text8 = "3.00"

Texti3 = "3.50"

Text14 = "9.30"

Textl5 ="2.59"

Text9 ="7/8"

Textl6 = "0.601"

Text17 = "2.16"

Text10 = Round(19 - (-5 / 150 * (1450 - Val(Text2))), 2)

Textl8 ="1.00"
Text19 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text41 = “0.00"
Text42 = "0.00"
Text43 ="0.00"
Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 1450 And Text2 <= 1850 Then
Text7 ="2 1/4"
Text!l ="3.976"
Textl2 = "0.590"
Text8 ="2 1/2"
Textl3 ="2.875"
Text14 = "6.50"
Textl5 ="1.812"
Text9 = "3/4"
Textl6 = "0.442"
Textl7 ="1.63"

Text10 = Round(19 - (-5 / 400 * (1850 - Val(Text2))), 2)

Text18 = "1.00"
Textl19 = "0.00"
Text20 = "0.00"

Text21 = Text2
Text22 = "0.00"
Text23 = "0.00"
Text40 = “0.00"
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Text41 = "0.00"

Text42 = "0.00"

Text43 ="0.00"

Text44 = "0.00"

Text45 = "0.00"
End If

If Text2 > 1850 And Text2 <= 2200 Then
Text7 ="2"
Textll="3.142"
Textl2 = "0,466"
Text8 = "2 1/2"
Texti3 = "2.875"
Textl4 ="6.50"
Textl1s ="1.812"
Textd = "3/4"
Textl6 = "0.442"
Textl7 ="1.63"
Text10 = Round(19 - (-5 / 350 * (2200 - Val(Text2))), 2)

Text18 = "1.00"
Text19 ="0.00"
Text20 = "0.00"

Text2l = Text2

Text22 ="0.00"
Text23 = "0.00"
Text40 = "0.00"
Textdl = "0.00"
Textd2 = "0.00"
Text43 = "0.00"
Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 2200 And Text2 <= 2500 Then
Text7 ="13/4"
Textl ] ="2.405"
Text]2 ="0.357"
Text8 = "2 1/2"
Text]3 = "2.875"
Textl4 = "6.50"
Textl5="1.812"

Text9 = "3/4"
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Text16 = "0.442"
Textl7 ="1.63"
Text10 = Round(19 - (-5 / 300 * (2500 - Val(Text2))), 2}

Text18 = "1.00"
Text19 ="0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 ="0.00"
Text40 = "0.00"
Text41 = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 2500 And Text2 <= 3400 Then

Text7 ="1 1/2"

Textll ="1.767"

Textl2 ="0.262"

Text8 = "2.00"

Textl3 ="2.375"

Text14 = "4.70"

Textl5 ="1.304"

Text9 = "5/8"
Text40 = "3/4"
Text41 ="0.00"

Textl6 ="0.307"
Text42 = "0.442"

Text43 ="0.00"
Texti7 ="1.16"
Text44 = "1.63"

Text45 ="0.00"
Text10 = Round(18 - (-5 / 900 * (3400 - Val(Text2)}), 2)

Text18 ="0.60"
Text19 = "0.40"
Text20 = "0.00"

Text2l = Text2 * 0.6
Text22 = Text2 * 0.4
Text23 = "0.00"



End If
If Text2 > 3400 And Text2 <= 4200 Then
Text7 ="1 1/4"
Textl] ="1.227"
Text12 ="0.182"
Text8 = "2.00"
Textl3 ="2.375"
Texti4 ="4.70"
Textl5 ="1.304"

Text9 = "5/8"
Text40 = "3/4"
Text4l = "0.00"

Text16 ="0.307"
Text42 = "0.442"

Text43 ="0.00"
Textl7 ="1.16"
Textd4 ="1.63"
Text4s = "0.00"

Text10 = Round(17 - (-5 / 800 * (4200 - Val(Text2))), 2)

Text18 ="0.65"
Texti9 = "0.35"
Text20 = "0.00"

Text21 = Text2 * 0.65
Text22 = Text2 * 0.35
Text23 = "0.00"

End If

If Text2 > 4200 And Text2 <= 5000 Then
Text7 ="1"
Textll = "0.785"
Textl2 ="0.116"
Text8 ="2.00"
Text]3 ="2.375"
Textl4 ="4.70"
Textl5 ="1.304"

Text9 = "5/8"
Text40 = "3/4"
Text41 ="0.00"

Text16 ="0.307"
Text42 ="0.442"
Text43 ="0.00"
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Textl7 ="1.16"
Textd4 ="1.63"
Textd5 = "0.00"

Text10 = Round(17 - (-5 / 800 * (4200 - Val(Text2)}), 2}

Text18 = "0.69"
Text19 ="0.31"
Text20 = "0.00"

Text21 = Text2 * 0.69
Text22 = Text2 * 0.31
Text23 = "0.00"
End If
End If
If Val(Text5) = 80 And Val(Text6) = 48 Then
If Text2 >= 1400 And Text2 <= 1550 Then
Text7 ="2 3/4"
Textl1 = "4.940"
Text12 = "0.881"
Text8 = "3.00"
Text13 ="3.50"
Texti4 ="9.30"
Text15 ="2.59"
Text9 ="7/8"
Text16 = "0.601"
Textl7 ="2.16"

Text10 = Round(19 - (-5 / 150 * (1550 - Val(Text2))), 2)

Text18 ="1.00"
Text19 ="0.00"
Text20 ="0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = “0.00"
Textd1 = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 1550 And Text2 <= 1700 Then
Text7 = "2 1/2"
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Textll ="4.909"

Textl2 ="0.728"

Text8 ="3.00"

Textl3 ="3.50"

Textl4 ="9.30"

Textl5 ="2.59"

Text9 ="7/8"

Textl6 = "0.601"

Textl7 ="2.16"

Text10 = Round(19 - (-5/ 150 * (1700 - Val(Text2))), 2)

Textl8 ="1.00"
Text19 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 ="0.00"
Text23 = "0.00"
Text40 ="0.00"
Text41 = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Textd4 = "0.00"
Text45 ="0.00"
End If

If Text2 > 1700 And Text2 <= 2200 Then
Text7 ="2 1/4"
Textl1 ="3.976"
Text12 ="0.590"
Text8 = "2 1/2"
Text]3 ="2.875"
Textl4 ="6.50"
Textl5 ="1.812"
Text9 ="3/4"
Text16 = "0.442"
Textl7 = "1.63"
Text10 = Round(19 - (-5/ 500 * (2200 - Val(Text2))), 2)

Textl8 ="1.00"
Text19 ="0.00"
Text20 = "0.00"

Text21 = Text2
Text22 = "0.00"
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Text23 ="0.00"
Textd0 = "0.00"
Text41 = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Text44 ="0.00"
Text45 ="0.00"
End If

If Text2 > 2200 And Text2 <= 2600 Then
Text7 = "2"
Textl 1 = "3.142"
Text12 = "0.466"
Text§ = "2 1/2"
Text}3 = "2.875"
Textl4 = "6.50"
Textl5="1.812"
Text9 = "3/4"
Text16 = "0.442"
Textl7 ="1.63"
Text10 = Round(19 - (-5 / 400 * (2600 - Val(Text2))), 2)

Textl8 ="1.00"
Text19 ="0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 ="0.00"
Text40 = "0.00"
Text41 = "0.00"
Text42 = "0.00"
Text43 ="0.00"
Text44 ="0.00"
Text45 = "0.00"
End If

If Text2 > 2600 And Text2 <= 3000 Then
Text7 ="1 3/4"
Textl1 ="2.405"
Text]12 = "0.357"
Text8 = "2 1/2"
Textl3 ="2.875"
Text14 ="6.50"
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TextlS ="1.812"

Text9 = "3/4"

Textl6 = "0.442"

Textl7 ="1.63"

Text10 = Round(18 - (-5 /400 * (3000 - Val(Text2))), 2)

Textl8 ="1.00"
Textl9 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text4l = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 3000 And Text2 <= 4100 Then

Text7="11/2"

Textll ="1.767"

Text]2 = "0.262"

Text8 = "2.00"

Texti3 ="2.375"

Textl4 = "4.70"

Textl5 = "1.304"

Text9 = "5/8"
Text40 = "3/4"
Text41 ="0.00"

Textl6 = "0.307"
Text42 ="0.442"

Textd3 = "0.00"
Textl7 = "1.16"
Textd4 = "1.63"
Text45 = "0.00"

Text10 = Round(18 - (-5 / 1100 * (4100 - Val(Text2))), 2)

Text18 ="0.60"
Text19 ="0.40"
Text20 = "0.00"

Text2! = Text2 * 0.6



Text22 = Text2 * 0.4
Text23 = "0.00"

End If

If Text2 > 4100 And Text2 <= 5000 Then
Text7="1 1/4"
Textil ="1.227"
Textl2 ="0.182"
Text8 = "2.00"
Textl3 ="2.375"
Texti4 ="4.70"
Textl5 = "1.304"

Text9 ="5/8"
Text40 = "3/4"
Text41 = "0.00"

Text16 ="0.307"
Text42 = "0.442"
Text43 ="0.00"
Textl7="1.16"
Textd4 ="1.63"
Text45 = "0.00"

Text10 = Round(17 - (-4 / 900 * (5000 - Val(Text2))), 2)

Textl8 ="0.65"
Text19 = "0.35"
Text20 = "0.00"

Text21 = Text2 * 0.65
Text22 = Text2 * 0.35
Text23 = "0.00"

End If

If Text2 > 5000 And Text2 <= 6000 Then
Text7 ="1"
Textll = "0.785"
Textl2 ="0.116"
Text8 = "2.00"
Textl3 ="2.375"
Textl4 = "4.70"
Textl5 = "1.304"

Text9y ="5/8"
Text40 = "“3/4"
Textd! = "0.00"

Textl6 = "0.307"
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Text42 = "0.442"

Text43 ="0.00"
Textl7 ="1.16"
Text44 ="1.63"
Text45 = "0.00"

Text10 = Round(17 - (-2 / 1000 * (6000 - Val(Text2))), 2)

Text18 = "0.69"
Textl9 ="0.31"
Text20 ="0.00"

Text21 = Text2 * 0.69
Text22 = Text2 * 0.31
Text23 = "0.00"
End If
End If
If Val(Text5) = 114 And Val(Text6) = 54 Then
If Text2 >= 1700 And Text2 <= 1900 Then
Text7 = "2 3/4"
Textll = "4.940"
Text12 ="0.881"
Text8 = "3.00"
Text]3 = "3.50"
Textl4 ="9.30"
Textl5 ="2.59"
Text9 = "7/8"
Textl6 = "0.601"
Textl7 ="2.16"
Text10 = Round(19 - (-5 /200 * (1900 - Val(Text2))), 2)

Textl18 ="1.00"
Text19 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 ="0.00"
Text23 = "0.00"
Textd0 ="0.00"
Text41 = "0.00"
Text42 ="0.00"
Text43 ="0.00"
Text44 = "0.00"
Text45 ="0.00"

End If



[f Text2 > 1900 And Text2 <= 2100 Then
Text?7 ="2 172"
Textll ="4.909"
Textl12 ="0.728"
Text8 = "3.00"
Texti3 = "3.50"
Texti4 = "9.30"
Textls ="2.59"
Text9 ="7/8"
Textl6 ="0.601"
Textl7 ="2.16"

Text10 = Round(19 - (-5 /200 * (2100 - Val(Text2))), 2)

Textl8 = "1.00"
Text19 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text4l = "0.00"
Text42 ="0.00"

Text43 ="0.00"

Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 2100 And Text2 <= 2700 Then
Text7="2 1/4"
Textll ="3.976"
Text12 ="0.590"
Text8 ="2 1/2"
Textl3 ="2.875"
Textl4 ="6.50"
TextlS ="1.812"
Text9 = “3/4"
Textl6 = "0.442"
Text17 ="1.63"

Text10 = Round(19 - (-5 / 600 * (2700 - Val(Tex(2))), 2)

Text!8 ="1.00"
Text19 ="0.00"
Text20 = "0.00"
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Text21 = Text2
Text22 ="0.00"
Text23 ="0.00"
Text40 = "0.00"

Text4l ="0.00"

Text42 = "0.00"

Text43 = "0.00"

Text44 = "0.00"

Textd4S ="0.00"
End If

If Text2 > 2700 And Text2 <= 3300 Then
Text7 ="2"
Textll ="3.142"
Text12 = "0.466"
Text8 ="2 1/2"
Textl3 = "2.875"
Text14 ="6.50"
Textl5 = "1.812"
Text9 = "3/4"
Textl6 = "0.442"
Text17 = "1.63"
Text10 = Round(18 - (-5/ 600 * (3300 - Val(Text2))), 2)

Textl8 ="1.00"
Text19 = "0.00"
Text20 ="0.00"

Text21 = Text2

Text22 = "0.00"
Text23 ="0.00"
Text40 = "0.00"
Textdl ="0.00"
Text42 = "0.00"
Text43 ="0.00"
Text44 = "0.00"
Text45 = "0.00"
End If

If Text2 > 3300 And Text2 <= 3900 Then
Text7 ="1 3/4"
Textll = "2.405"
Textl2 ="0.357"
Text = Y2 1/2"
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Textl3 ="2.875"

Textl4 = "6.50"

Textls ="1.812"

Text9 = "3/4"

Textl6 = "0.442"

Textl7 ="1.63"

Textl0 = Round(17 - (-5 / 600 * (3900 - Val(Text2))), 2)

Textl8 = "1.00"
Textl9 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Textd1 = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Text44 = "0.00"
Text45 ="0.00"
End If

If Text2 > 3900 And Text2 <= 5100 Then

Text7 ="11/2"

Textll ="1.767"

Textl2 ="0.262"

Text8 = "2.00"

Textl3 ="2.375"

Textl4 ="4.70"

Textl5 = "1.304"

Text9 = "5/8"
Text40 = "3/4"
Text4l = "0.00"

Textl6 ="0.307"
Text42 = "0.442"

Text43 = "0.00"
Textl7 = "1.16"
Text44 ="1.63"
Text45 = "0.00"

Text10 = Round(17 - (-4 / 1200 * (5100 - Val(Text2))), 2)
Text18 = "0.60"

Tayvf10 = "0 40"
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Text20 = "0.00"
Text21 = Text2 * 0.6
Text22 = Text2 * 0.4
Text23 = "0.00"

End If

If Text2 > 5100 And Text2 <= 6300 Then
Text7 ="1 1/4"
Textll ="1.227"
Textl2 ="0.182"
Text8 = "2.00"
Textl3 ="2.375"
Textl4 ="4.70"
Textl5 ="1.304"

Text9 = "5/8"
Text40 = "3/4"
Text41 ="0.00"

Texti6 ="0.307"
Text42 = "0.442"

Text43 ="0.00"
Textl7 ="1.16"
Text44 ="1.63"
Text45 = "0.00"

Text10 = Round(16 - (-3 / 1200 * (6300 - Val(Text2))), 2)

Text18 ="0.65"
Textl9 ="0.35"
Text20 ="0.00"

Text21 = Text2 * 0.65
Text22 = Text2 * 0.35
Text23 ="0.00"
End If
End If
If Val(Text5) = 160 And Val(Text6) = 64 Then
If Text2 >= 2000 And Text2 <= 2200 Then
Text7 = "2 3/4"
Textll ="4.940"
Textl2 ="0.881"

Text8 ="3.00"
Texti3 ="3.50"
Textl4 ="9.30"

Textl5 ="2.59"



Text9 ="7/8"
Textl6 = "0.601"

Textl7 = "2.16"

Text10 = Round(19 - (-5 / 200 * (2200 - Val(Text2))), 2)

Text18 ="1.00"
Text19 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 ="0.00"
Text23 = "0.00"
Text40 = "0.00"
Text41 = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Text44 = "0.00"
Text4S = "0.00"
End If

If Text2 > 2200 And Text2 <= 2400 Then

Text7="21/2"
Textl 1 ="4.909"
Text]2 ="0.728"
Text8 = "3.00"
Text13 ="3.50"
Textl4 = "9.30"
Text]l5 ="2.59"
Text9 = "7/8"
Textl6 = "0.601"
Textl7 ="2.16"

Text10 = Round(19 - (-4 / 200 * (2400 - Val(Text2))), 2)

Text18 = "1.00"
Text19 ="0.00"
Text20 = "0.00"

Text2t = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text4] = "0.00"
Text42 = "0.00"
Text43 = "0.00"

Text44 = "0.00"
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Text45 ="0.00"
End If
If Text2 > 2400 And Text2 <= 3000 Then
Text7 ="2 1/4"
Textl} ="3.976"
Text12 = "0.590"
Text8 ="2 12"
Text13 ="2.875"
Text14 ="6.50"
Textl5 ="1.812"

Text9 = "3/4"
Text40 = "7/8"
Text41 = "0.00"

Textl6 ="0.442"
Text42 ="0.601"

Text43 = "0.00"
Textl7 ="1.63"
Text44 ="2.16"
Text45 ="0.00"

Text10 = Round(19 - (-4 / 600 * (3000 - Val(Text2))), 2)

Textl8 ="0.56"
Textl9 = "0.44"
Text20 = "0.00"

Text21 = Text2 * 0.56
Text22 = Text2 * 0.44
Text23 = "0.00"

End If

If Text2 > 3000 And Text2 <= 3600 Then
Text7 ="2"
Textl1 ="3.142"
Textl2 = "0.466"
Text8 ="2 1/2"
Textl3 ="2.875"
Texti4 = "6.50"
Textls ="1.812"

Text9 = "3/4"
Text40 ="7/8"
Text41 = "0.00"
Textl6 = "0.442"

Text42 ="0.601"
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Text43 ="0.00"
Text17 ="1.63"
Textd44 ="2.16"
Text45 = "0.00"

Text10 = Round(18 - (-5 / 600 * (3600 - Val(Text2))), 2)

Text18 = "0.61"
Textl9 = "0.39"
Text20 = "0.00"

Text21 = Text2 * 0.61
Text22 = Text2 * 0.39
Text23 = "0.00"

End If

If Text2 > 3600 And Text2 <= 4200 Then
Text7 ="1 3/4"
Textll ="2.405"
Textl2 ="0.357"
Text8 ="2 1/2"
Textl3 ="2.875"
Textl4 ="6.50"

Textl5 ="1.812"

Text9 = "3/4"
Text40 ="7/8"
Textd! ="0.00"

Textl6 ="0.442"
Text42 = "0.601"

Text43 = "0.00"
Text17 ="1.63"
Text44 = "2.16"
Text45 = "0.00"

Text10 = Round(17 - (-5 / 600 * (4200 - Val(Text2))), 2)

Textl8 ="0.65"
Text19 ="0.35"
Text20 = "0.00"

Text21 = Text2 * 0.65
Text22 = Text2 * 0.35
Text23 = "0.00"
End If
If Text2 > 4200 And Text2 <= 5400 Then
Text7 ="11/2"
Textll ="1.767"



Text18 = "0.46"
Textl9 = "0.29"
Text20 = "0.25"

Text21 = Text2 * 0.46

Text22 = Text2 * 0.29

Text23 = Text2 * 0.25
End If

End If
If Val(Text5) = 228 And Val(Text6) = 74 Then
If Text2 >= 2400 And Text2 <= 2600 Then

Text7 ="2 3/4"
Textl1 = "4.940"
Text12 = "0.881"
Text8 = "3.00"
Text13 = "3.50"
Textl4 = "9.30"
Textl5 ="2.59"
Text9 = "7/3"
Textl6 = "0.601"

Textl7 ="2.16"

Text10 = Round(20 - (-4 / 200 * (2600 - Val(Text2))), 2)

Text18 ="1.00"
Text19 = "0.00"
Text20 = "0.00"

Text2] = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text41 = "0.00"
Text42 = "0.00"
Text43 = "0.00"

Text44 = "0.00"
Text45 ="0.00"
End If
If Text2 > 2600 And Text2 <= 3000 Then
Text7 ="2 1/2"
Textl1 = "4,909"
Textl2 ="0.728"
Text§ = "3.00"
Text13 ="3.50"
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Text2] = Text2 * 0.56
Text22 = Text2 * 0.44
Text23 = "0.00"

End If

If Text2 > 3700 And Text2 <= 4500 Then
Text7 ="2"
Textl1 ="3.142"
Textl2 = "0.466"
Text8 ="2 1/2"
Textl3 = "2.875"
Textl4 = "6.50"
Textl5 ="1.812"

Text9 = "3/4"
Textd0 ="7/8"
Text41 = "0.00"

Textl6 = "0.442"
Text42 = "0.601"

Textd3 = "0.00"
Textl7 ="1.63"
Text44 = "2.16"
Text45 = "0.00"

Text10 = Round(16 - (-5 / 800 * (4500 - Val(Text2))), 2)

Text18 = "0.65"
Textl9 ="0.35"
Text20 = "0.00"

Text21 = Text2 * 0.65
Text22 = Text2 * 0.35
Text23 ="0.00"

End If

If Text2 > 4500 And Text2 <= 5200 Then
Text7 ="1 3/4"
Textll = "2.405"
Textl2 = "0.357"
Text8 = "2 1/2"
Text13 = "2.875"
Textl4 = "6.50"
Textl5 ="1.812"
Text9 = "3/4"
Text40 = "7/8"

Tavtdl = " OO
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Textl6 ="0.442"
Text42 = "0.601"

Text43 = "0.00"
Textl7 ="1.63"
Text44 ="2.16"
Text45 = "0.00"

Text10 = Round(15 - (-4 / 700 * (5200 - Val(Text2))), 2)

Text18 = "0.65"
Textl9 ="0.35"
Text20 = "0.00"

Text2] = Text2 * 0.65
Text22 = Text2 * 0.35
Text23 ="0.00"

End If

If Text2 > 5200 And Text2 <= 6800 Then
Text7="11/2"
Textll ="1.767"
Text12 = "0.262"
Text8 = "2.00"
Textl3 ="2.375"
Text14 ="4,70"
TextlS ="1.304"

Text9 = "5/8"
Text40 = "3/4"
Text4l ="7/8"

Textl6 = "0.307"
Textd2 = "0.442"
Text43 = "0.601"

Text!7 ="1.16"
Text44 = "1.63"
Textd5 ="2.16"

Text10 = Round(14 - (-4 / 1600 * (6800 - Val(Text2))), 2)

TextI8 ="0.38"
Text19 ="0.33"
Text20 = "0.29"

Text2] = Text2 * 0.38

Text22 = Text2 * 0.33

Text23 = Text2 * 0.29
End If

End If
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If Val(Text5) = 320 And Val(Text6) = 84 Then
If Text2 >= 2800 And Text2 <= 3200 Then
Text7 ="2 3/4"
Textl = "4.940"
Texti2 ="0.881"
Text8 = "3.00"
Textl3 ="3.50"
Textl4 ="9.30"
Textl5 ="2.59"
Text9 ="7/8"
Text!6 ="0.601"
Textl7 ="2.16"
Text10 = Round(18 - (-5 /400 * (3200 - Val(Text2))}, 2)

Text18 = "1.00"
Text19 = "0.00"
Text20 = "0.00"

Text21 = Text2

Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text4l = "0.00"
Text42 = "0.00"
Text43 = "0.00"
Textd4 = "0.00"
Text45 = "0.00"
End If

If Text2 > 3200 And Text2 <= 3600 Then
Text7 ="2 1/2"
Textll = "4.909"
Text12 ="0.728"
Text8 = "3.00"
Textl3 = "3.50"
Textl4 ="9.30"
Textl 5 = "2.59"
Text9 ="7/8"
Textl6 ="0.601"
Textl7 ="2.16"
Text10 = Round(17 - (-4 / 400 * (3600 - Val(Text2))), 2)
Text18 = "1.00"
Text19 = "0.00"



Text20 = "0.00"
Text21 = Text2
Text22 = "0.00"
Text23 = "0.00"
Text40 = "0.00"
Text41 ="0.00"
Text42 = "0.00"
Text43 ="0.00"
Textd4 = "0.00"
Text45 = "0.00"
End If

If Text2 > 3600 And Text2 <= 4100 Then
Text7 = "2 1/4"
Textll ="3.976"
Text12 ="0.590"
Text8 ="2 172"
Text13 ="2.875"
Textl4 = "6.50"
Textl5="1.812"

Text9 = "3/4"
Text40 = "7/8"
Text4]l ="1.00"

Textl6 = "0.442"
Text42 ="0.601"
Text43 = "0.785"

Textl7 ="1.63"
Text44 = "2,16"
Text45 ="2,88"

Text10 = Round(17 - (-4 / 500 * (4100 - Val(Text2))), 2)

Text18 ="0.31"
Textl9 ="0.37"
Text20 ="0.32"

Text2] = Text2 * 0.31
Text22 = Text2 * 0.37
Text23 = Text2 * 0.32
End If
If Text2 > 4100 And Text2 <= 4800 Then
Text7 ="2"
Textll = "3.142"
Text]2 ="0.466"
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Text8 ="2 172"
Textl13 ="2.875"
Texti4 ="6.50"
Textl5 ="1.812"

Text9 = "3/4"
Text40 = "7/8"
Text4l ="1.00"

Text16 = "0.442"
Text42 = "0.601"
Text43 = "0.785"

Textl7 ="1.63"
Text44 = "2.16"
Text45 = "2.88"

Text10 = Round(16 - (-4 / 700 * (4800 - Val(Text2))), 2)

Textl8 = "0.38"
Text19 ="0.33"
Text20 = "0.29"

Text21 = Text2 * 0.38
Text22 = Text2 * 0.33
Text23 = Text2 * 0.29

End If

If Text2 > 4800 And Text2 <= 5600 Then
Text7 ="1 3/4"
Textll = "2.405"
Textt2 = "0.357"
Text8 ="2 1/2"
Textl3 = "2.875"
Text14 ="6.50"
Textl5 ="1.812"

Text9 ="3/4"
Text40 ="7/8"
Text41 = "1.00"

Textl6 = "0.442"
Text42 = "0.601"
Textd3 = "0.785"

Textl7 ="1.63"
Text44 ="2.16"
Text45 = "2.88"

Text10 = Round(16 - (-3 / 800 * (5600 - Val(Text2))), 2)

Text18 = "0.45"
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Text19 ="0.30"
Text20 = "0.25"
Text2] = Text2 * 0.45
Text22 = Text2 * 0.3
Text23 = Text2 * 0.25

End If

If Text2 > 5600 And Text2 <= 6700 Then
Text7="11/2"
Textll ="1.767"
Text12 ="0.262"
Text8 ="2 1/2"
Textl3 ="2.875"
Textl4 = "6.50"
Textls ="1.812"

Text9 = "3/4"
Text40 ="7/8"
Text4l ="1.00"

Textl6 = "0.442"
Text42 ="0.601"
Text43 = "0.785"

Textl7 ="1.63"
Text44 = "2.16"
Text45 ="2.88"

Text10 = Round(15 - (-3 / 1100 * (6700 - Val(Text2))), 2)

Textl8 ="0.45"
Text19 = "0.30"
Text20 ="0.25"

Text21l = Text2 * 0.45
Text22 = Text2 * 0.3
Text23 = Text2 * 0.25
End If
End If
If Val(Text5) = 640 And Val(Text6) = 144 Then
If Text2 >= 3200 And Text2 <= 3500 Then
Text7 = "2 3/4"
Textl1 = "94.940"
Text12 ="0.881"
Text8 = "3.00"
Textl3 ="3.50"
Textl4 ="9.30"
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Textls ="2.59"

Text9 = "7/8"
Text40 ="1.00"
Text4l ="0.00"

Text16 = "0.601"
Text42 = "0.785"

Text43 = "0.00"
Textl7 ="2.16"
Text44 = "2.88"
Text45 ="0.00"

Text10 = Round(14 - (-4 / 300 * (3500 - Val(Text2))), 2)

Text18="0.63"
Text19 ="0.37"
Text20 = "0.00"

Text2] = Text2 * 0.63
Text22 = Text2 * 0.37
Text23 = "0.00"
End If
If Text2 > 3500 And Text2 <= 4000 Then
Text7 ="2 1/2"
Textl1 ="4.909"
Textl2 ="0.728"

Text8 = "3.00"
Textl3 ="3.50"
Text14 ="9.30"
Textl5 ="2.59"
Text9 ="7/8"
Text40 ="1.00"
Text41 = "0.00"

Textl6 ="0.601"
Text42 = "0.785"

Text43 = "0.00"
Text17="2.16"
Textd4 ="2.88"
Text45 ="0.00"

Text10 = Round(13 - (-4 / 500 * (4000 - Val(Text2})), 2)

Textl8 = "0.63"
Text19 = "0.37"
Text20 = "0.00"

Text21 = Text2 * 0.63



Text22 = Text2 * 0.37
Text23 ="0.00"

End If

If Text2 > 4000 And Text2 <= 4700 Then
Text7 ="2 1/4"
Textl! ="3.976"
Text12 = "0.590"
Text8 ="21/2"
Textl3 ="2.875"
Text14 ="6.50"
Textl5 ="1.812"

Text9 ="3/4"
Text40 = "7/8"
Text41 ="1.00"

Textl6 = "0.442"
Text42 = "0.601"
Text43 = "0.785"

Textl7 = "1.63"
Textd4 ="2.16"
Text45 ="2.88"

Text10 = Round(13 - (-3 / 700 * (4700 - Val(Text2))), 2)

Text!§ ="0.31"
Text19 ="0.37"
Text20 = "0.32"

Text21 = Text2 * 0.31
Text22 = Text2 * 0.37
Text23 = Text2 * 0.32
End If
If Text2 > 4700 And Text2 <= 5700 Then
Text7 ="2"
Textll ="3.142"
Text12 = "0.466"
Text§ = "2 1/2"
Textl3 ="2.875"

Textl4 ="6.50"
Text!S ="1.812"
Text9 = "3/4"
Text40 = "7/8"
Text4l ="1.00"

Textl6 ="0.442"
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Text42 ="0.601"
Text43 = "0.785"

Textl7 ="1.63"
Text44 ="2.16"
Text45 = "2.88"

Textl0 = Round(12 - (-3 / 1000 * (5700.- Val(Text2))), 2)

Text18 ="0.38"
Textl9 ="0.33"
Text20 = "0.39"

Text2l = Text2 * 0.38

Text22 = Text2 * 0.33

Text23 = Text2 * 0.39
End If

If Text2 > 5700 And Text2 <= 6600 Then

Text7 ="1 3/4"
Textl1 ="2.405"
Textl2 ="0.357"
Text8 ="2 1/2"
Text]3 ="2.875"
Text14 ="6.50"
Textl5 ="1.812"

Text9 ="3/4"
Textd0 ="7/8"
Text41 ="1.00"

Textl6 ="0.442"
Text42 ="0.601"
Text43 ="0.785"

Text17 ="1.63"
Text44 ="2,16"
Text45 ="2.88"

Text10 = Round(12 - (-2 / 900 * (6600 - Vai(Text2))), 2)

Text!8 = "0.45"
Texti9 = "0.30"
Text20 = "0,25"

Text21 = Text2 * 0.45
Text22 = Text2 * 0.3
Text23 = Text2 * 0.25
End If
End If
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‘Command?2.Visible = True
‘MsgBox ("**** Successfully Design '1-7' *¥#**)
‘cmdcal. Visible = False
Text24 = Round(Val(Text6) * Textl0 * Text10 / 70500, 2)
If Val(Text40) = 0 And Val(Text41) = 0 And Val(Text42) = 0 And Val(Text43) = 0 And Val(Text44) = 0 And Val(Text45) = ¢
Then
Text25 = Round(Val(Text6) + (40.8 * Text2 * Text2 * Text24 /30/ 10 ~ 6) - (4.2 * Text! * Text2 * Val(Text11) /307 10~
6 * ((Text2 / Val(Text15)) + (Text21 / Val(Text16)))), 2)
Text26 = Round(Text12 * Text25 * Text10 * Text3 / 100, 2)
Text27 = Round(((Text17 * Text21) + (Textd4 * Text22) + (Textd5 * Text23)), 2)
Text28 = Round(0.433 * Textl * ((Text2 * Val(Textl1)) - (0.294 * Text27)), 2)
Text29 = Round(Text28 + (Text27 * (1 + Text24)), 2)
Text30 = Round(Text29 / Text16, 2)
End If
If Val(Text40) < 0 And Val(Text41) = 0 Then
Text25 = Round(Val(Text6) + (40.8 * Text2 * Text2 * Text24 /30/ 10 ~ 6) - (4.2 * Textl * Text2 * Val(Text11) /30/ 10~
6 * ((Text2 / Val(Text15)) + (Text21 / Val(Text16)) + (Text22 / Val(Text42)))), 2)
Text26 = Round(Text12 * Text25 * Text10 * Text3 / 100, 2)
Text27 = Round(((Text17 * Text21) + (Text44 * Text22) + (Textd5 * Text23)), 2)
Text28 = Round(0.433 * Text] * ((Text2 * Val(Textl1)) - (0.294 * Text27)), 2)
Text29 = Round(Text28 + (Text27 * (1 + Text24)), 2)
Text30 = Round(Text29 / Text42, 2)
End If
If Val(Text41) < 0 Then
Text25 = Round(Val(Text6) + (40.8 * Text2 * Text2 * Text24 / 30/ 10 ~ 6) - (4.2 * Textl * Text2 * Val(Text11)/30/ 104
6 * ((Text2 / Val(Textl5)) + (Text21 / Val(Text16)) + (Text22 / Val(Text42)) + (Text23 / Val(Text43)))), 2)
Text26 = Round(Text12 * Text25 * Text10 * Text3 / 100, 2)
Text27 = Round(((Text17 * Text21) + (Text44 * Text22) + (Textds * Text23)), 2)
Text28 = Round(0.433 * Textl * ((Text2 * Val(Text11)) - (0.294 * Text27)), 2)
Text29 = Round(Text28 + (Text27 * (1 + Text24)), 2)
Text30 = Round(Text29 / Text43, 2)
End If
Text31 = Round((0.5 * Text28) + (Text27 * (1 - (0.0635 * Textl))), 2)
Text33 = Round((Text29 - (0.95 * Text31)) * Val(Text6) / 2, 2)
Text34 = Round(7.36 * 10~ -6 * Text26 * Textl * Text2, 2)
Text35 = Round(6.31 * 10 ~ -7 * Text27 * Val(Text6) * Text10, 2)
Text36 = Round(1.5 * (Val(Text34) + Val(Text35)), 2)
Text38 = Round(237000 / Text10 / Text2, 2)
‘MsgBox ("**** Successfully Design '8-22' *¥+**)

'‘Command2.Visible = False
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MsgBox (" Successfully Design")
MsgBox ("Programe checking allowasble limit")
If Text26 > Production Then
1b110(4).BackColor = &H8000&
Response = MsgBox("Probable Production Rate > Anticipted Production", vbOKOnly, "Clear")
Else
1b110(4).BackColor = &HFF &
Response = MsgBox("Probable Production Rate < Anticipted Production”, vbCritical + vbOKOnly, “Critical")
End If
If Val(Text5) = 40 And Val(Text6) = 34 Then
Text46 = 7600
If Text46 > Text29 Then
1b110(6).BackColor = &H8000&
Response = MsgBox("Allowable Limit > Peak Polished Rod Load", vbOKOnly, "Clear")
Else
1b110(6).BackColor = &HFF&
Response = MsgBox("Allowable Limit < Peak Polished Rod Load", vbCritical + vbOKOnly, "Critical")
End If
End If
[f Val(Text5) = 57 And Val(Text6) = 42 Then
Text46 = 10900
If Text46 > Text29 Then
1b110(6). BackColor = &H8000&
Response = MsgBox("Allowable Limit > Peak Polished Rod Load", vbOKOnly, "Clear")
Else
16110(6).BackColor = &HFF&
Response = MsgBox("Allowable Limit < Peak Polished Rod Load", vbCritical + vbOKOnly, "Critical")
End If
End If
If Val(Text5) = 80 And Val(Text6) = 48 Then
Text46 = 10900
If Text46 > Text29 Then
1b110(6).BackColor = &H8000&
Response = MsgBox("Allowable Limit > Peak Polished Rod Load", vbOKOnly, "Clear")
Else
Ib110(6).BackColor = &HFF&
Response = MsgBox("Allowable Limit < Peak Polished Rod Load", vbCritical + vbOKOnly, "Critical")
End If
End If
If Val(Text5) = 114 And Val(Text6) = 54 Then
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Textd6 = 13300
If Text46 > Text29 Then
1b110(6).BackColor = &H8000&

Response = MsgBox("Allowable Limit > Peak Polished Rod Load", vbOKOnly, "Clear")
Else

1b110(6).BackColor = &HFF &

Response = MsgBox("Allowable Limit < Peak Polished Rod Load", vbCritical + vbOKOnly, "Critical")
End If

End If
If Val(Text5) = 160 And Val(Text6) = 64 Then
Text46 = 14300
If Text46 > Text29 Then
16110(6).BackColor = &H8000&

Response = MsgBox("Allowable Limit > Peak Polished Rod Load", vbOKOnly, "Clear")
Else

[b110(6).BackColor = &HFF &

Response = MsgBox("Allowable Limit < Peak Polished Rod Load", vbCritical + vbOKOnly, "Critical")
End If '

End If
If Val(Text5) = 228 And Val(Text6) = 74 Then
Textd6 = 17300
If Textd6 > Text29 Then
1b110(6).BackColor = &H8000&

Response = MsgBox("Allowable Limit > Peak Polished Rod Load", vbOKOuly, "Clear")
Else

1b110(6).BackColor = &HFF&

Response = MsgBox("Allowable Limit < Peak Polished Rod Load", vbCiritical + vbOKOnly, "Critical™)
End If

End If
If Val(Text5) = 320 And Val(Text6) = 84 Then
Text46 = 21300
If Text46 > Text29 Then
1b110(6).BackColor = &H8000&

Response = MsgBox("Allowable Limit > Peak Polished Rod Load", vbOKOnly, "Clear")
Else

1b110(6).BackColor = &HFF&

Response = MsgBox("Allowable Limit < Peak Polished Rod Load", vbCritical + vbOKOnly,_ "Critical")
End If

End If

If Val(Text5) = 640 And Val(Text6) = {44 Then
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Textd6 = 25600
If Text46 > Text29 Then
1b110(6).BackColor = &H8000&
Response = MsgBox("Allowable Limit > Peak Polished Rod Load", vbOKOnly, "Clear")
Else
1b110(6).BackColor = &HFF&
Response = MsgBox("Allowable Limit < Peak Polished Rod Load", vbCritical + vbOKOnly, "Critical")
End If
End If
If Val(Text39) > Val(Text30) Then
16110(7).BackColor = &HR000& )
Response = MsgBox("Endurance Limit of Sucker Rods > Maximum Stress at Top of Rod String", vbOKOnly, “Clear")
Else
1b110(7).BackColor = &HFF&
Response = MsgBox("Endurance Limit of Sucker Rods < Maximum Stress at Top of Rod String", vbCritical + vbOKOnly,
“Critical")
End If
If Val(Text5) * 1000 > Text33 Then
1bi10(10).BackColor = &H8000&
Response = MsgBox("Allowable Limit > Peak Torque on Gear Reducer", vbOKOnly, "Clear")
Else
16110(10).BackColor = &HFF&
Response = MsgBox("Allowable Limit < Peak Torque on Gear Reducer”, vbCritical + vbOKOnly, "Critical")
End If
MsgBox (R Rk kComplote Rk kK1)
cmdcal. Visible = False
Production.Enabled = True
Textl.Enabled = True
Text2.Enabled = True
Text3.Enabled = True
Text39.Enabled = True
End Sub

1
[

.43 5ﬁﬁﬂumm “Save & Print” Y84 Sucker Rod Pump

Private Sub cmdprint_Click()
dig.ShowPrinter

Printer.Print " Sucker Rod Pumping Design"

Printer.Print "
Printer.Print*  Input”
Printer.Print " Anticipted Production (bbl/day) ="; IIf(Production. Text = "*, "No Data", Production. Text)

Printer.Print "Setting Depth of Pump (ft) =" [If(Text2.Text = ", "No Data", Text2.Text)
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Printer.Print "Volumetic Efficiency (%) =" IIf{Text3.Text = ", *No Data", Text3.Text)
Printer.Print "Fluid Specific Gravity =" IIf{Textl.Text ="", "No Data", Textl.Text)

Printer.Print "Endurance Limit of Sucker Rods (psi) = "; [If{ Text39.Text = " "No Data", Text39.Text)

Printer.Print " "

Printer.Print"  Output"

Printer.Print 1. Pump Displacement = "; [[f(Text4. Text = " "No Data", Text4.Text)

Printer.Print "2. Pump Data"

Printer.Print " API Size (unit) = "; IIf(Text¥.Text = ", "No Data", Text¥.Text)

Printer.Print " Stroke (in)  ="; IIf(Text6.Text =", "No Data", Text6.Text)

Printer.Print "3. Pump Plunger Data"

Printer.Print " Diameter (in) = "; IIf(Text7.Text = "*, “No Data", Text7, Text)

Printer.Print " Area (sq in) ="; IIf{Text! ). Text = "", "No Data", Text12.Text)

Printer.Print"  Pump Constant (bbl/day/in/spm) = *; IIf{ Text12. Text = ", *No Data", Text12.Text)

Printer.Print "4. Tubing Data"

Printer.Print " Nominal Size (in) =" [If(Text8.Text = "", "No Data", Text8.Text)

Printer.Print " Outside Diameter (in) = "; IIf(Text13 Text = "*, "No Data", Text13.Text)

Printer.Print " Weight (1b/ft) =" IIf(Text14.Text = "", "No Data", Text14.Text)

Printer.Print " Wall Area (sqin)  ="; IIf(Text19.Text = "", "No Data", Text1¥9.Text)

Printer.Print "¥. Sucker Rod Data"

Printer.Print *  Rod Size (in) ="; [If{Text9.Text = "", "No Data", (Text9. Text + " - * + Text40.Text + " - * + Text41.Text))

Printer.Print " Area (sq in) ="; IIf{Text16.Text="", "No Data", (Text16.Text + " - " + Text42.Text + " - " + Text43.Text))

Printer.Print " Weight (Ib/ft) = *; IIf{ Text17.Text = ", *No Data", (Text17.Text + " - " + Text44.Text + * - " + Text4%. Text))

Printer.Print "6. Pumping Speed (Strokes/min) = *; IIf{Text10.Text = ", "“No Data", Text10.Text)

Printer.Print "7. Section of Rod String"

Printer.Print " Rl = "; I Text18.Text = ", "No Data", Text18.Text); " LI (ft) = ; [IText21.Text = ", "No Data",
Text21.Text)

Printer.Print " R2 = “; IIf(Text19.Text = ", "No Data", Text19.Text); " L2 (ft) = *; [If{Text22.Text = ", "No Data",
Text22.Text)
Printer.Print " R3 = "; IIf{(Text20.Text = "", "No Data", Text20.Text); " L1 (ft) = *; [IText23.Text = ", "No Data",

Text23.Text)
Printer.Print "8. Acceleration Factor =" [If{Text24.Text = "", "No Data", Text24.Text)
Printer.Print "9. Effective Plunger Stroke Length (in) =*; IIf(Text2%4.Text = "", "No Data", Text2%¥.Text)
Printer.Print "10. Probable Production Rate (bbl/day) = *; IIf{ Text26.Text = " "No Data", Text26.Text)
Printer.Print “11. Dead Weight of Rod String (Ib) = *; If{ Text27. Text = *", “No Data", Text27.Text)
Printer.Print "12. Fluid Load (Ib) =" [If(Text28.Text =", "No Data", Text28.Text)
Printer.Print "13. Peak Polished Rod Load(lb) = "; IIf{Text29.Text = "", "No Data", Text29.Text)
Printer.Print 14, Maximum Stress at Top of Rod String (psi) = "; IIf(Text30.Text = ", "No Data", Text30.Text)
Printer.Print "14.. Ideal Counterbalance Effect (Ib) =" IIf(Text31.Text = ", "No Data", Text31.Text)
Printer.Print "16. Position of Counter Weight to obtain Counter Balance Effect (in) = "; [If(Text32.Text = "", "No Data",

Text32.Text)
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Printer.Print "17. Peak Torque on Gear Reducer (in-1b) = "; IIf{ Text33.Text = "", "No Data", Text33.Text)

Printer.Print "18. Prime Mover"

Printer.Print " Hydraulic Horsepower (hp)= "; IIf{Text34.Text = ", “No Data", Text34.Text)

Printer.Print " Friction Horsepower (hp) ="; IIf{Text3%4.Text = ", "No Data", Text3%.Text)

Printer.Print*  Brake Horsepower(hp) ="; IIf(Text36.Text ="", "No Data", Text36.Text)

Printer.Print “19. Engine Sheave Size to obtain the desired pumping speed (in) = "; HIf(Text37.Text = ", "No Data",
Text37.Text)

Printer.Print "20. Synchronous Pumping Speed = "; IIf{Text38.Text = "", "No Data", Text38.Text)
Printer.EndDoc

End Sub

Y.4.4 sﬁaﬂuﬁwﬁq “Clear” ¥84 Sucker Rod Pump
Private Sub Command{_Click()

Production. Text = ""
Textl. Text ="
Text2. Text =""
Text3.Text=""
Textd. Text =""
Texty, Text=""
Text6. Text=""
Text7. Text=""
Text8.Text =""
Text9. Text =""
Text10.Text ="
Textl |.Text=""
Textl2. Text=""
Textl3.Text=""
Textl4. Text=""
Textly. Text=""
Textl16.Text=""
Text}7.Text=""
Text18.Text =""
Text19.Text=""
Text20.Text = ""
Text21.Text ="
Text22. Text=""
Text23. Text=""
Text24. Text ="
Text2%. Text = ""
Text26.Text = ""
Text27. Text=""



Text28.Text = ""
Text29. Text=""
Text30.Text = ""
Text31.Text=""
Text32.Text=""
Text33. Text=""
Text34.Text=""
Text3¥.Text=""
Text36. Text=""
Text37.Text=""
Text38. Text=""
Text39.Text=""
Text40. Text =""
Text4!l. Text=""
Text42. Text =""
Text43. Text=""
Text44. Text =""
Text4d. Text =""
Text46. Text =""
End Sub

9.4.5 ﬁﬁﬂnﬁrﬁa “Back” 994 Sucker Rod Pump
Private Sub cmdEx_Click()
Artificial_Lift.Show
End Sub

v.4.6 SRAVIA NN AT IO ADVDL Sucker Rod Pump

Private Sub tmrhowtouse Timer()
Static number
number = number + 1
Select Case number
Case 1
Label18.Caption = "Input Anticipted Production (q), bbl/day”
Case 2
Label18.Caption = "Input Setting Depth of Pump (D) between 1000 - 6000 ft"
Case 3
Label18.Caption = "Input Volumetic Efficiency (Ev) between 0 - 100%"
Case 4
Label18.Caption = "Input Fluid Specific Gravity (G)"
Case 5
Labell 8.Caption = "Input Endurance Limit of Sucker Rods (E)"
Case 6
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Label18.Caption = "and then go to 'Input Check"™
Case 7
Label18.Caption = "Please enter number in orange's textbox"
number = 0
End Select
End Sub
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(Schlumberger)
ginsaldomdn | msndnaly manaafi AV NI UN ISV msAans
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Ay 1 @ N
Rod Pump A-a1n A-A1n > 8% API Crane-
Workover Rig
Sucker Rod Driven @ AN <35° API Workover Rig
Progressive Cavity 7
Pump
Electrical @ AN <35° API Workover Rig
Submersible
Progressive Cavity
Pump
Gas Lift Aun A-Aun >15° API Wireline
Plunger Lift AN wgrhunan | dadudaduni iy Wellhead
ﬁ 400 SCF/bbl/1,000 Catcher or
W Wireline
Hydraulic Piston 1hunans el >8° API Wellhead
Pump Catcher or
Wireline
Hydraulic Jet Pump A f >8° API Wellhead
Catcher or
Wireline
Electrical ud-thunane | ud-thunans > 10° API Workover Rig
Submersible Pump
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(Schlumberger) (ﬂ'ﬂ)
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Rod Pump 0-60° 50 < v 45-60
6°/100 ft
Sucker Rod Driven Progressive 0-60° 1150 < Il 40-70
Cavity Pump 6°/100 ft
Electrical Submersible Progressive 0-90° 50 < vl 35-60
Cavity Pump 6°/100 ft
Gas Lift 0-70° Compressor 10-30
Plunger Lift 80° LIIRUNT Tiaunsoszyld
IR
Hydraulic Piston Pump 0-90° 1130 < funrme U 45-55
15°/100 ft
Hydraulic Jet Pump 0-90° 1130 < Hunrmsuga 10-30
24°/100 fi
Electrical Submersible Pump 0-90° *30 < Toivt 35-60

6°/100 ft
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(Schlumberger) (ﬂ'ﬂ)
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Rod Pump 100-16,000 20-5,000 550 A-A1Nn
Sucker Rod Driven 2,000-6,000 5-4,500 250 1hunate-a
Progressive Cavity Pump
Electrical Submersible 1,000-6,000 5-4,500 250 1hunan-a
Progressive Cavity Pump
Gas Lift 5,000-15,000 | 250-30,000 400 A-Aun
Plunger Lift 8,000-19,000 50-200 500 Aun
Hydraulic Piston Pump 7,500-17,000 50-4,000 100-500 f
Hydraulic Jet Pump 5,000-15,000 | 300-15,000 100-500 amnn
Electrical Submersible Pump | ‘188415000 | 200-30,000 400 @




