TPG4230 - Field development and operations Page 44 Prof. Milan Stanko (NTNU)

. ﬁl‘oo{:c’bﬂl\ Sc‘l‘eolul?ij
o Dryy 223 Eﬂ\,o\'{\ﬁ'\_i

o inradecon bo excel A (Bunchions)

° c(q) I Ye

?(‘DJVC{\UA 1@‘0‘\\‘&) ({‘\4[& fU‘I\TMcev e {Wmll\j eJ{‘VMLeJ A/\‘Uf\ L

e loservoiv ﬁwlaﬁ\or,
vel | °‘twje:k rode (11'
o WINT M (00{6)/\ J'\'ke

o ECUPSE,

o CMG . pr e

o Terseck I

tl[\\ e -6’\3 Lo 6}/0(1/(,2,

o Nexuy {"""?‘)‘ rode I«}

o MEST o | choge L’
oO?\*’\ wiw~van L,(;{'t“\'\-'l"ﬂl',

a SENSOWL
¥ = worlidlow  that 4 yp o

va‘?vte recl,q'\\(, ‘nmobo{‘h flo’r\"é@ i

pfas)lfC

VW’( ('Jj @\'L Covpore) bo

s

{le woroir £410€ sy ?FDOLC'\‘U’\ o~d {D‘LM\_Q
o30 revow ol bgmeern o (oot
Yt ol @~ EICY) : ﬁf'm r;:f ’Mis mb—&:) )
Pk &) ?'V(\f (1) axonple of fo

o retrons | 404 “) Feosclla !
Rt () (_ns - eoush Yo
Yoo JPF‘N\TDY"_)
L‘V\ot_l ’{TFD '{"O wahe Tk Jew\"&b

‘((‘\j Years ™ w{o(nq it T_)
not - paitble 1o praclee e

fed

AL ewb T\{D/ Rere 1 Uaoe.l(j No r,\-lw,\,‘aj‘oq o C\QL(A}JC‘%J“\CS rtwoorle o
“'N'/«Li{\"?.) ) U/\U.) ‘Ufen e c‘b‘)lm[(j M?led[‘ffz



TPG4230 - Field development and operations Page 45 Prof. Milan Stanko (NTNU)

L Fﬂefvohl‘ sﬁnvt&{or r‘Cogplao( 1 ekl
o vbuaf @ci’.[ewvj N,{‘WOFVL y:wlqbov
o TAN Soffwere

(ﬁ ?4"05’0\1(’0{ aJJv‘k MAD\Q%&:{’
ernplas o Pesolue

o*t ) AVOC.e‘k
sofiuere o P'fev(t Crow T.\e(\o)

(] W*fflo\k LP\LW\CC, " II\‘HOW ﬁ :{'wwo\ae,
sirgle T relefony
S~ h/_\/

Pe
So vii % RSN NY
2 t 1
_ Y\Nc(l ’\J.vapj\‘w-\ on

P"Jf v
o ndertel bo(mt& % vell + networlt vxochL

«"- 3 z —[( PrL, Péep)
\So 1§ "{'

Ss

S

Wy ecf[j o
] Dechw oY -"D‘Og CSVE X

Cleyy exonie ; mel/uj“ﬁ«\ So"\Poums 0.} &\/\01,.:\/\1"*~€ %Y(DK



TPG4230 - Field development and operations Page 46 Prof. Milan Stanko (NTNU)

elel

Voyrma

-3. ‘I
)

o] /\/ /r/771/7777777
O

r\__
N
Z

Oor wat Tyl Ty b cople I3&)

N \,.J/ ' (olectto deler 20€e Smr/d to wstorer
Lz Ouv 't‘ﬁs lc T qaw(,v‘\\e,
o D(o\Leo\u d/roim md oo:‘.' oumu

o dochon

° On{\;\ 0'*3 ge8 w0 [remo( (M oorob,‘)we_

\V\o VA3
o r:od,c'bm chonialy

0 au weik) ore ?ob«i\‘cc\(, (SWC {’04-'0“\9'\, Samg C['OMO‘er‘\kCS\)




TPG4230 - Field development and operations Page 47 Prof. Milan Stanko (NTNU)
° ‘ktupl,a‘lw oo (oobed sjmweﬁtai Yy Fron L F[%
Yhed

— qr—d&
\pr\? sz\& Niew Mol it
ox—" \ﬂ(u - ﬂlﬂe&
\ Pux Niagley ar
U (0(
\\\ AN ~ \ : r"q
% pﬂ% felne — L ~
] fo 5 Pt TPR I5 =4 (fe, 1)
N

0l bhe  THE A5 (0h, )
T ove Rl > Plev chone 15 - £ (0ukn, Plb\]Co]

Z

Pw I P(u,_ Fee ﬂ%_: ‘[<P]<“‘*;bphw>
Ooe o Pup  PPR 5 = 1(@}9[““;’&@ )

Tesarvor  node

'\ D'\b 92y MJ()@YHAK bq fi(%r:} >
- b g )

rwu@ >

\/\-._\ Vv\cer"vu/\ uclue

( Z.F recoery fochor
o) obutahon fchor

L (p 7 Te

) f‘\/ -

N T
/\>4<9“¢°“”"f’°“°“)

O

i) G’l‘b 30\) eﬂue&o[/\ M PJV‘PLf'Ort

- Guw, QF  Aliwe Pp_

e wilh Po apite  Ze
° V€(‘v‘f¥-5 ‘H/\«‘\’ - (ZK"' Pﬂ_{’%ﬂ: <l _ [?> S s To Lerace
2

0T}f V\D-k'




TPG4230 - Field development and operations Page 48 Prof. Milan Stanko (NTNU)

3.3.2 Z-Factor Correlations. Standing and Katz* present a general-
ized Z-factor chart (Fig. 3.6), which has become an industry stan-
dard for predicting the volumetric behavior of natural gases. Many
empirical equations and EOS’s have been fit to the original Stand-
ing-Katz chart. For example, Hall and Yarborough?2!: 2 present an
|

accurate representation of the Standing-Katz chart using a Carna-

han-Starling hard-sphere EOS,

L= pfVy oo (342) {qm&u« approxi T R SR L

where @ = 0061251 exp[— 1.2(1 = 0?], where r = 1/T,,.
The reduced-density parameter, y (the product of a van der Waals
covolume and density), is obtained by solving

'tb Qmo’(‘t* TCJPO we “LL e

. B .\r+.v2+.v3—.v4
f(y)=0=-apy+ (1-y) §ulton corre \aben)
— (1476t = 9.76" + 4.58¢ ) Sutton’ suggests the following correlations for hydrocarbon gas
' mixtures.
+ (90.70-242.20F + 4 AP (343) - ,
Type = 1692 4+ 3495y 5 — 140y5c oo oo oo et (3.47a)
df(y) 1+ dy +4y* = 4y + 3t ) X
hd_ = T and puc = 7568 = 13y e = 36740 o ovvoev vt (3.47h)
— (29.52t = 19.52+ 9.16r)y
_ Mugay
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T’\"’ch‘r (z?'o\ }>
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The derivative 9Z/0p used in the definition of ¢, is given by HQJ:)&_\ = _Z ETA
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G=IGIP 270E+09 Sm3
Annual production rate 0,027 fraction of 1GIP
Production days per year 365 day 1. Identical wells
T 92 oC i.esame PRCR, n, Ct, S
P4, initial Res pressure 276 bara 2. System is symmetric
C. inflow Back pressure coefficient 1000 Sm3/bar*2n 3. Field Rate = 20 MMSCM
n, backpressure, exponent 1 gwell = gg/no.of.wells
|Ct= Tubing coefficient (2100 _\ﬂ}xU.lil 4‘03E+D4.Sm3/bar PR=ZR* P/Zi * (1-Gp/G)
Elevation coeff, S 0.155 Pwf = sqrt(Pr2-qg/C) as n=1
Cr Flostine  Template-PLEM (5000x0. 2.83E405 Sm3/bar Pwh =sgrt((pwfr2/e%s)-((qg/Ct)*2))
Cop pigetine  PLEM-Shore (138600x0.6 2.75E+05 Sm3/bar Psep
Separator (shig catcher) pressure 30 bara Pplem
Gas molecular weight (Methane) 16 kg/kmole Ptempl
Gas specific gravity (.55 Gas specific gravity
Gas density at Sc 0.67 kg/mA3
Number of templates 3
Number of wells 9
Desired plateau 20 years
gfield 20.0E+6 [SmA3/d)
Field gas rate for abandonment 5.00E+06 [SmA3/d] for each well
time qfield Gp z PR qwell  Pwf Pwh avail Ptemp req Pplem req Psep  qtemp  DeltaPchoke
[years] [sm3/d]  [SmA3] [ [bara] [sSmA3/d] [bara] [bara]  [bara] [bara] [bara]  [SmA3/d] [bar]
0 20.0E+6 O000.0EHD 0967291 276.0E40  2.2E+0 272.0 245.6 §2.0 13.6 300 6.7E+6 164
1 20.0E+6 7.29E+09 0.962615 269 2.2E+6 264.4 2384 82.0 73.6 300 6.7E+6 156
2 20.0E+6 1.46E+10 0.957442 260 2.2E+6 255.5 230.0 82.0 78.6 300  6.7E+6 143
3 20.0E+6 2.19E+10 0.952572 251 2.2E+6 246.6 215 §2.0 73.6 300 6.7E+6 139
4 20.0E+6 2.92E+10 0.948138 242 2.2E+6 237.8 213.1 82.0 78.6 300  6.7E+6 131






