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©,

4ITER=1 I

AL=LT DL/2. , T=f(L) ,P=PItDP/2.

1

3

I;:alc. PYT Property=f(T,P) & DPC

P=PI+0OP

SL=SL1+DL¥Cos(O) , L=LI+DL,

)

DPE=DPC

ITER:
ITER«+I

DPE=-DPC

No

SLaE il Sy e Sl H L il el S Syl




Yes

PRIWT'ERRoa/J

NO

CALL OUT PUT/]

Z(CuML-TPL) <o.1

Yes.@

P=PT+DPB

\\%1



Vo

Y e

@ »{ Read Data
write Input Dat:/;

Initialize TetalL Projected Length &
Projected Length,
TSL=z0,0 , SL = 0,0

Cetculate Total Proyected Length

3

Initialize Cumulative Length & Cumutlative
Pressure
{ CUML= ALF , CUMP = PF

@+ Initialize Cumulative Length in a Part
XALPA = 0.0

Read length , Ineination Angle And Number

of Each part of Pipeline B number of

ALPA ,THETA , IPART, tn crements
~vIXI

Set Length Jncrement and estimate Pressure
drop for this incerement & then Calcutate
projected length

DL = ALPA/yry, PPE = OLY0.2
SL w SL + DL* cos(THETA)

&



®

1
:: Start of Iteration
ITER = 1

at Midpoint of Incerement .,

Calculate , Llength |, Pressure & Temperature

CUMP+0. 53DPE

n

O— »

T=TF+ (TF-TF)*¥aLl/TPL

AL = CUML + 0.5 * DL , T = TF «(TE-TF)*SL/TSL

if Lthe pipeline is vertical well,then

B

YS0,V$6 , Q0,Q0,VISG,VISO.

Caiculate Fluid properties. DENSO,DENSG,RS,

SUBROUTINE FLPR

, SUBROUTINE ZFACT

|

RP:> RS .

fn
»
0

(=

yes

SINCLE PHASE
FLow

1DENT=5,Q6:0, ,HOLD=1 ,

s
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9

Determine Fiow Resim if pipe were ‘in

Horizental

SUBROUTINE REGM

X

y

SEGREGATED INTERMITTENT DISTRIBUTED

TRANSLTION

IDENT=1 IDENT=8 IDENT=-3

IDENT=4

Calculate Liquid Holdup

SUBROUTINE HOLODUP

Y

SUBROUTIHE FCC

Calculate Two phase Ffriction Factor

Pressurg drop fer this Increment.

DENS IN DENSNS , DPCAL,

’

Calculste Two phase Density,nosiip Density, &

f’g\/t-—-———-——
p—




@

ITER=ITER+1

DPE-DPCAL

AB8S( (DPCAL- DPE)/OPF)

-

Calculate new projected leagth,Cumuiative
Length & Cumulatlve pressure and then set
DPEzDPCAL

CUML =CUN],«DL , CUMP=CUMP.DPCAL

CALL ouT PUT
Print out obtained values For this incerement

SUBROUTINE OUT PUT

WA



Calculate percent error Caltculate new
for this method Cumulative in apart
( cumP- PE)
ERRORz —————— x100 XALPA=XALPA+OL
(PE-PF)

WRITE ERROR vAfﬁj/J

no

yes

(D ‘

Calcuiate pressure drop
Due to Bend

DPB=0 . SADENSIN(VEM##2)»
EV/6C

Calcutate Cumulaiive pressure

CUMP:=CUMP. DPB

4
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NUMBER F PIPE LINE = & 2 $x0, 010000
LINE TOTAL PRESSURE TEMPERATURE PRODUCTION PRES SPEC.GRAVITY DIAMETER SURFACE WATER-OIL GAS-0IL
NO LFNGTH END END  START RATE OIL  SURE oI GAS OF LINE TENSION RATIO, RATIO
FT PSTA DEGREE F  ST8/D START FT LBM/SECSQ STB/STR
2 1000. 52.0 80, 70. 400. 50.0 L8000 .8500 0.332  .1600 0.0 1000.0
PART NO. THETA LENGTH OF PART NUMBER OF DIVIDED
1 0.0 200.60 5
2 0.0 260,00 L
3 0.9 200.00 s
& 0.0 200.00 5
L] 0.0 200.00 5
YHETAITEMP] LENGTHI DENSITY | VISCOSITY | FLO® RATE | TMO PHASE | L1Q.1HORT] #sxsseswss PRESSURE DROP essrsess |
INEG. ! I LBM/CUFTY! CENTIPOISE 1 CUFT/SEC IDENSITIFRIC| HOLDIFLOW] FRICTIONTELEVATION! ACCELER | PRESS
DEG. | F | FT | GAS | OIL] GAS | o1t 1| Gas t 01t | LBM/ {FACTI UP [PATTI PSTA | FSIA 1 PSIA | PSIA I
' ! ! 1 1 f t | CUFT | ] { 1 t 1 ]
n.ol 70.1 4.1 .003168.41 0111 3.361 1.2001 0.02731 5.421.0271 0.11{TRN | 0.766-011 0.0 | 0.35€-03{ 50.11
0.0} Tl 30,1 .003148.41 .01Lt 3.321 11,1991 0.0273| 5.431.027] 0.11|TRN t 0.76€~011 0.0 | 0.356-031 50.2!
5.01 7lel 120.1 .003148.41 011} 3.291 1.1991 0.02731 5.431.027| 0.11|TRN | 0.76F-011 0.0 | 0.35€-031 50421
n.0% 71.1 160.1 .003148.4] 0111 3.25! 1.1991 0.02731 S.43(.0271 0.111TRN | 0.T76E~-011 0.0 | N.34E-03] 50.31
0.01 72.1 2004} .003148.4) 0Ll 3.211 1.1981 0.02731 5.431.0271 O0,111YRN | 0.75E-01] 0.0 f 0.346-03| 50.41
n.01 72.1 240.1 .003148.41 0111 3.181 1.198] 0.0273} 5.431.027} 0.,111TRN | 0.75E-011 0.0 { 0.34E-031  50.5§
0.0 73.1 290, .003148.41 0111 3.151  1.1981 0,02731 S.431.027] 0.111TRN | 0.T75E-011 0.0 | 0.364E-03]  50.51
0.0! T3.1  320.1 .003148.61 011 3.111 1.1971 0.02731 5.431.027F C.11|YRH | 0.75E-011 0.0 1 0.34E-031  50.61
n.of 73l 360.1 .003148.4] -0111 3.081 1.1971 0.02731 5.431.0271 O.111TRN | 0.7SE-011 0.0 \ 0.34€-031  S0.7!
0.01 74.1 400.! .003{48.4} .0111 3.051 1.1971 0,0273| 5.431.0271 O.111TRN | 0.75€-011 0.0 | 0,34E-031  50.8]
0.01 Th.l  #40.1 .003{48.4} 0111 3.02% 1.1971 0.0273! 5.431.0271 0.11{TRN | 0.75€-011 0.0 I 0.34E-031  50.81
0.0l 75.1 480.1 .003148.4f .0111 2.991 1.1961 10,0273} 5.431.027) O.111TRN | 0.T4E-011 0.0 | 0.33€6-03} 50.91
0.01 75.1 S20.1 .C03148.41 .OLL} 2.961 1.1961 0.02741 5.431.0271 C.111TRN | 0.T4E-01] 0.0 | 0,336-03] 51.01
.01 75.1 560.1 .003148.41 0111 2.931 1.1981 0.02741 5.431.027| O.11ITRN t 0.74€-011 0.0 { 0.336-031 S51.11
0.01 76.1 600.1 .003148.4] 011} 2.901 11,1951 0.0274! 5,431.0261 DL11ITRN | O.74E-O1} 0.0 1 0.33e-03] S1.1}
0.01 T6.1 640.1 .003148.4]1 L0111 2.871 1.1951 0.0274] 5.431.0260 O.11L{TRN | 0.74E-011 0.0 | 0.33e-031 St1.2i
0,00 77.19 680.1 .003148.61 0111 2.85] 1.1951 0.0274} 5.431,0261 O.11ITRN | 0.74E-01] 0.0 | 0.336-031 Si.3l
0.0t 77-1 720.1 .003148.3] 011 | 2.821 1.194f 0.0274] 5.431.026) O.11{TRN | 0.73E-011 0.0 | 0.336-031 Sl.4l
0.01 TT.1 760.1 .003148.3F 0111 2.791 1.1941 0,02741 5.431.0261 O.11ITRN | 0.736-011 0.0 1 0.326-031  S1.4]
0.0l 78.1 800.1 .003148.31 L0111 2.771 1.1941 0.0274] 5.431.0261 0.111TRN | 0.73E-01] 0.0 | 0.326-031 51.51
0.01 76.1 840.1 .003{48.31 01} 2.74! 1.194] 0.02741 5,431.0261 O.11[TRN | 0.73€-01] 0.0 | 0.326-031 St.6l
0.01 79.1 880.1 .003148.31 LOIL] 2,721 1.193] 0,02741 5.431.026) 0.111TRN | 0,.73€-011 0.0 | 0.326-031  51.61
n.01 79.1 920.1 .003148.3]1 ,0111 2,691 1.1931 0.02741 5.431.0261 0.111TAN | 0,.73E-011 0.0 1 0.326-031 S51.71
0.0l 79.1 960.) .003{48.3] .011] 2.6TI 11,1931 0.0274] 5.431 40261 C.11ITRN | 0.73E-01} 0.0 ! 0.326-03f Si.8l
0.01 80.1 1000.1 .003148,31 .011] 2.64] 1.192{ 0.02741 5.631.0261 OL1LITRN | 0.73F-011 0.0. ! 0.326-031 S51.91
PER CENT ERROR BETWEEN CALCULATED & GIVEN PRESSURE DROP =  —6.789 _\_“.ﬂt '-J»
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STBO (oil formation volum factor) pl& w& JoK45 emm s Bo
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(in situ) jbss bylses Slakii Lopmases pim pyp,

ptp=PlHl+pg(1_Hl)
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