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TABLE A-2—UNIVERSAL GAS CONSTANT FOR DIFFERENT UNITS
Pressure Volume Temperature Mass (mole) Gas Constant

Unit Unit Unit Unit A
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atm m? K kg 0.082055
atm cm? K g 82.055
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Tubing Friction Curves

The basic equation relating wellhead static column pressure p, and the
wellhead flowing tubing pressure P, as given in the IOCC Manual(4) is
F, Q T, Z,)\°
PHfE = .E5 Ptz + ——— tes - 1) ¢n[21)
31.62
where
0.10797
—_— ith i -
F. 2612 with D in inches
Dividing both sides by e%, we obtain
2 2 S - )
P F. Q T, 2 (e 1)
e’ 31.62 es

with p,fzfes = p@, we can rearrange and obtain

31.62 e8/?
0 o ——= (py° = ptaygli) .. (23)

The general form is simply

Q=T (p,2 - p2)0.3 .. (24)

5 G (P:"Pel\&g
R

Pog o




%\r‘w\a& oL e AuNyg % Sufl &ee, éa-l—uvvx
Po. Pe
b= R/S* meRe
B Slz. 2 2z 5
?u_) ”Fw@/@ ’Pug: :PA €

2

QFS ’*{C}\ - es%(?f -7%.,3

9&”) = CelD)
Q‘}O) in C—r Cﬁf.«?:b‘ 2 C o e



Z_ 57y I s
(Fa Fb) C, % —&Lq)%/
Nuwasha tic
o = G x* + bx +¢ Bq, %'
g, = - el -9 ]
__i 2025) J\ 2
e ) =

Py




- 97 Oo.8S—72/

s o
RRRC)
.
L'y
h ~
BN I v
AN AR
AN R N>
) 3
~ ~
S~ sla
-~
J
8 -\
~ T ﬂM N\
= ?<
L 2 \
- /
S | /
< ) - <
] .S ~ |
0 X S ‘
S S N _
L S A L .

1
mny




B ()

Note Title 9/17/2008

ForehWeitwaer ﬂodLPfaFafJ” Bamv\
\A0 x !
do — o+ gV =)y
dx e
3

Mo wris Muticad
\Aos




&R
g;? a5

=

“Cq FFR-FP“(? - A,=Z§
-\:om(/ll'\ﬁme\r AML)(L\C\M"'\WL"
Cw\s'—\‘awﬁ X £
Total s, = S + (D %} = {R““e'é ‘4;?9“&9“4'}
f nw
Comgdonnt Dj ~N L \00
— Dawmage

— P(b\:?@e,m% @M@e"q‘s to e H

bl

D Tewd b echiwmntde
CA_ D value

o l@ e-piwu,a ‘(‘B”OS\Md“



==z — SYMBOLS

# ] QL

L ofi o wargnh PRESENT

B - v oain | PATA
8 JIL, &F CLOAD

N

- "K‘.[: “%; + BAS, 15 BUREAL
Q= i - : : OF WINES
- - il L i-':i

T |MeR B e AR A — S os wrmb s L

= o
lp'|II — . #
- . S-er
- :‘ X i +H
7, B | i __‘.'-_...
o \T-E“‘H-
™ l- = b |
. | LS "-.._
— | “*: i “u@hl |
T 3H .
% g [l

g%

| ' J.'.a :
: 1'?:5 !_

i

I - iy s o0

4,

Fro. B.—Friction-factor chart for the Eow of fuids thro 1 i,
Fancher, Lewis, and Barnes, Bull, Pa, State Er.ﬂ-!“!ﬂu :a]u.u (A er



Need v MUWTI-RATE TTsTWe oF (ALL DAS WEUS
= FQ.:H’\O V\M
Muh Rate Test Metraolls

(D 1 goclhronal
B
.i_r__ |
| _?I i | t
B (12-24 bv)
R
(WM Tect

(Preswirersiomd)

T

t
S e ——
brewr (KV\X
S, S, 'S 3 s‘f
> SoT g




‘l>aww~8(xb
e

Resolve Roste Q*mwhuw

A%ﬁf_F2342 +~Aﬁ3=;o

g+

D \\s\w?w{vw"'
vV gts®
o ]
1 )
® AOFP Ace?

@ Bactpreure Pot: Tedlovieh



Note Title 9/18/2008

GoS MNate %

kin (Ppr ™ Frwp)

Based onw Forelrhe e " Law” % = = I *
6\F“PW coll Prosondat o RI[IM & +; +D;1j1
Cvg}
(O PR b Thep\e M T /
PR 1 Rote
F ‘pz,‘wm‘f
Pw
f Test Datg
@ 208
X 20\
e AOFP 79
Frospar v i
-«
() Rac Kpvessure Plot (D\“aﬂ wosdi () &\i—c_xf
\o%-toa ?(zs'\’ Conettennts
App= “ Cnever”
o™ Peost B
__ Pug=o
(2608 Bri T lope -
1’ -4 .D20
20 l0 FPR S A o P CD"‘”‘J)
9!
‘ S Z >7g+s
| s
{ Lotz +
BN
J“ : AOFP;
RS e s / ‘/ 8 107
35 Msef /D Aoed e

10/ Msck 2010



Howetk U NS

etters @3

: |
A A 7
[

[ "
¢ I -

S s
'

s

Combine K"’T- =

%q (P, P»Tc\

Suiface
Flowi “9
Tu b‘Vlg

R Nb ’EW]C : “’DNCD‘\—% Tovelrhelw-ev
T e

— Pr.

FL IS aw ok ~v ¢r€ TP (*’\lookbovb



(b -pp) =A% * Bég? "
Ptma 2

Suvfpee 'FLa«Jh:j A&’\ AR/ c
@N‘:‘:&l Annwle & = B‘ 6512-
O iervativy \:t);;e_;glﬂ‘e % i
A Cacket™
B S/x Pusl ZREEC
= ~lx = PW (mY
A td-5A

oy
I
=,
"
»
@
&
"—
N
2
40
-
L
A










Note Title

o 9/24/2008

® ;\s-hw\av‘qe_ llh-'\*h*a.‘ 645

w Place (L&LPY , & Esmg_]

oA,\nD)?‘bgw
WLl ] vl el

Vv
H--admcwbm PV
HYSSIVARE

\IFR . (1"5@»

A

PV wC,

@ Pt daser Sv-a.ez@%

—
[ em

— | P—

Yor ~ %G Lyem
(3-0) x Gt erind 2569, 6

(Platdean)
C‘?——-‘ 5 \1%

r

Yar iwbﬁ Sotve 3 ok
VA?E‘\E"\W
L + t




— ek el o wadle Mo
| — C&ﬂ*’
Ko d) | Unviable
| =

How do we d» Hus €
CD q’ﬂF definedl (t>

Z
R RN N”}
® Qe = Gy Ne® 3T

b \6
-:w\aw“" T \[7 T
P e
WL rarte 4 }P—O ~‘—@J
t’;?m Pt :Et"‘g’gl Comstraivt
&U/NW? 1 o oo
@a&v&{" . i #;7 !:ew'm h:lw n L:;JW@
ao¥ ik - . ‘Pi(ae\h\.e/
¥
(o Comprmsin.)



(Bw a—%:s— e < Mriart

o
S
+

o
il
l

| >

o
(l
G

!

ki (P Pug)

A i
e I 19
KOsy 2\~ oL
Aw'—" W
Ao 2




PRovLEM. Desce |PTON
_ F5eh =
¢+ §= 1o Tef L1Tef = 10 eef
2 Ted 3531 =P /S
ofter 1 i ww% eh?\,wov-‘r\m well

° é,ewv.s WM“"'LD b‘a ‘6-876 &lﬁwﬂ') __L_LL(
(‘6@0\_ Qoo a?:hmu‘a gole_ G ¥ %> -‘W\'W3\

o Tifal WA Test Recults
Qq = 15 10°Swd /]
Pez = 20 bava (7780 °C)
Degts 2500 = BSI ~ 8aoo’

lé'H‘Ta\D\vx% d-r-;S 5% ID
h (.K,u‘\ ~ b= cnotamt



FEM\W = Be bara

PUTY emmobe on qaspef
X, = . F
&

‘r’ub’lh . S""/?_-% -—7u q b a1

~ 8% A8 85" ID &

Sliz
e =12

s lvet
e fecsuwme Preducbion Wells <s¥=o6 .

i 7% o> «]ub{neb as “lbasecase
{

-

e No oF tz-‘jv-.



