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MoaennpoBaHne POHTAaHHOW CKBaXKMHbI

JKCNAyaTauMOHHaA KOJIOHHA




ANropnUTM pacyeTa pacnpeaeneHnsa 4aBaeHUs
B POHTAHHOW CKBaXMHe

JKcnayaTauMoOHHAA KOJIOHHA
]
5 ? 1) Bbibupaem Koppensumto. PacyeTt HaunHaeTca oT
M3BECTHOrO AaBsieHunA. 3agaemcs warom Ah.
2)  PaccumtbiBaem CBOWCTBA A/1A U3BECTHOIO AaBNEHUA U
Temneparypsbl
3)  PaccumTbiBalOTCA pPacxobl, CKOPoCcTU ¢as,
ﬁ Pi L2 AOMNONHUTENIbHbIE NapameTpbl Koppenaumum, NA1OTHOCTU
3MY/IbCUU
44— Pi . 4) o 3sMNMPUYECKMM COOTHOLLEHMAM B KOPPENALMn
+ onpeaenaeTca CTPYKTypa NOTOKa B A4aHHOM CeYEeHUU
B T P. 5) PaccuuTbiBaeTcs TpeHue
g — —— l 6) PaccunTbiBaem Nnepenag AaBAeHMA HA BbIOpPAaHHOM Lware
=T 1 HOBOE AaB/eHMe.
Pl 7) BosBpalaemca K wary 2 u noBTopaem npoueaypy



ANropnUTM pacyeTa pacnpeaeneHnsa 4aBaeHUs
B POHTAHHOW CKBaXMHe

§ 8 &8 & &




MoanenmposaHue WTyLLEepa

LLTyuep — yCTPOICTBO OrpaHMYNBAIOLLLEE NMOTOK Yepes
TpyOy.

B obuwem cnydyae CKOPOCTb MOTOKA 4Yepes CyXeHue
YBE/IMUMBAETCA NpPU  YBE/IMYEHUM  nNepenaga
AABNEHUA.

Mpu TeYEeHUM B CyXKaloLWENca 4YaCcTu CKOPOCTb NMOTOKa
BO3pacCTaeT W ANA CHUMaeMblXx GAIOMA0B MOMKET
[OCTUYb CKOPOCTYU 3BYKa.

[MOTOK B TaKOM C/ly4ae CYMTAETCA KPUTUUECKUM U He
3aBUCUT OT paBAeHUMA nocne wryyepa. [o
NOCTUXKEHMA OMNUCAHHOIO 3PdeKTa PeUM CYMTAETCH
AOKPUTUUYECKUM
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Perit FPup Pdown

Mukherjee, H. and Brill, J. P
"Liquid Holdup Correlations for Inclined Two-Phase Flow", JPT
(May 1983) 1003-1008.



MoanenmposaHue WTyLLEepa

PaccumMTbiBaEMbIN PEXUM TEYEHUA YEPES WTYLEP ONPeaenaeTca cneayrowmmm Gaktopamm:
1. TeomeTpua wTtyuepa

2. Csoucta paomaa

3. BbibpaHHaa Koppenauua A8 AOKPUTUYECKOTO/KPUTUUYECKOTO peXxmma

4,

K-T KpUTHUYecKoro aasnaeHuA P =Ch- P@

[na pacyeta 6ONbLIMHCTBA KOPPENALNIA UCNONb3YETCS K-T NOTOKA:

Cc = Cd
v 4
e
O - OTHOLLUEHWe AMameTpa CyXKeHMA B WTyLepe K AMameTpy A0 WTylepa

d
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O =
up



MoanenmposaHue WTyLLEepa

[JoKpuTHueckue Koppenauum

Ashford & Pierce
Mechanistic

API-14B

Kputuueckue Koppenauum

Ashford & Pierce
Mechanistic
API-14B
AP-Tulsa
Poettman-Beck
Omana
Achong



MoaenmnpoBaHue WTyLLEepa.
JTOKPUTUYECKMN PEXMM

Ashford-Pierce correlation

C

1

CV( 64 dbeaﬂ)

Vi-e+R, (1-£")/k

1

\/y + G YR

Fofy

g i Y
\/;2 . LK «/BO+FWO . Il RIE

B, is the oil formation factor volume factor | pb// STB Pup is the upstream pressure . a is the ratio of specific heats
¢ =351 is a constant P, is the downstream pressure (48
¢ = 1986 is a constant q, is the oil flow rate at standard conditions | s5// d Y, is the upstream oil specific gravity
¢, = 0.000217 is a constant R is the upstream gas oil ratio scf | STB Ve is the upstream gas specific gravity
c, is the flow coefficient R is the gas oil ratio at standard conditions | scf / STB Y is the upstream water specific gravity
d. is the bean diameter i.Jiéddn o Tup Zup( R— Rs) is the upstream gas liquid ratio dimensionless
g Pl dimensionless|| 198.67,,

v is the pressure ratio dimensionless
F is the upstream water to oil ratio &= ol

up
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MoaenmnposaHue WTyLLEepa.
JTOKPUTUYECKNN PEKUM

Mechanistic correlation
MNepenaa AaBaAeHUA MPU UCMONb30BAHUN 3TOW KOPPenaumm onpeaensaetTca COOTHOLLEHUEM XUAKOW 1 ra30BOMN Pa3bl

Al /1L -ApL +/16-ApG

[na Kaxkaoh n3 pas nepenag AasaeHUA nosydaerca us ¢opmynbl bepHynnm:




MoanenmposaHue WTyLLEepa

Mechanistic correlation

JIOKPUTUYECKUN PEXUM

0 A A
AP = p; : : ' - 5 . >
(ch 2 ) (ch ' ZG)
Kputnyeckmm pexxkmm
APCH' . P:{p( = CPR)

q is the mixture velocity through | 7/ s m/s
= the choke
Abf'm P
B n
q is the mass flow rate ibls kgls
e is the choke area at the 17 P
a - as constriction
bean 4
n g . S 5
0,= 4, P, + g Pg is the no-slip density ]b/ [ kg/m
’11. and /IG are ’Fhe quuic.i and gas phase
flowing fractions
and are the liquid and gas phase | ;5/ 7 kol m’
Pr Pe densities / g/
Z, =land are the qu.ui_d. _and gas
) compressibilities
041+0350° Ap
ZG =1- 5
7 P
up
c is a conversion factor for c=144. ¢ c=1

engineering units

[ fr-sH] psi
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MoanenmposaHue WTyLLEepa

Critical Pressure Ratio

Pc‘ﬂ' 5 CPR : Pj..r;fp
OpHoda3HbIN NOTOK Kputnueckue Koppenauum
Ashford & Pierce
. 2 }—1 Mechanistic
PR v+ API-14B




VLP. Y3noBow aHanus3
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Inflow Performance Relationship
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oT 3aboMHOro gasneHus
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YCTPOUCTBO ra3nMPTHOM CKBAKUHDbI
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3anycK ra3M@PTHOMN CKBAXKMHbI

doHTaHHanA
apmartypa

WTyuep Ha
3aKauky

1

— 3anyckHOM KnanaH
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3anycK ra3M@PTHOMN CKBAXKMHbI

lMoBepxHOCTb

» [laBneHue
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MoaenmpoBaHme ra3indpTHOM CKBAXKMHDbI

fpapgueHT gaBneHuA

op L P
—=94,18-10 }fgﬁgsmﬁ

N

3aTpybHOEe NPOCTPaHCTBO

3Kcnnya'rau,M0|-||-|aﬂ KOJIOHHa

[lononHUTeNbHbIN pacxoa rasa
- |

KnanaH

Qg = Q, - GOR + Q"

Mogenb TopHxunna-Kpeusepa

—

1.769

Q;C = Kpaive 5,5 10* dgpu

1 P 1.538 P
(max (—d, 0.516)) — (max (—d, 0.516))
ygTu Pu Pu

dddekT OxKoyna-TomncoHa

AT = 8'(P3an o F)HKT)’
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ANropuUTM pacyeTa ra3NM@PTHOU CKBAXKUHbI

PacueTt 3ab0iHOro gasneHna no IMHEMHOMY U 3aTPybHOro gaBaeHnaA no pacxoay rasnndrHoro rasa

BxoaHble AaHHbIE:
JNlnHenHoe gasnenue (Plin)
PVT (qlig, wc, rp, n1.4.)
PacnpeaeneHue TemnepaTypbl
Pacxog raznmdTtHoro rasa (Qinj)
OnameTp wryuepa (dchoke)
[aHHble No paboyemy KnanaHy:
1. rnybuHa cnycka (Hvalve)
2. paBAeHMe 3apAAKU NpU CTaHAAPTHbIX ycnoBuax (Pbvalve)
3. amameTtp noprta (dvalve)
7. [aHHble N0 KOHCTPYKLMKN CKBAXKMUHbI

ouhswWwNE

1. Hcas
2. Htub
3. Dcas
4. dtub
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ANropuUTM pacyeTa ra3NM@PTHOU CKBAXKUHbI

Pacuert 3ab0iHOro gasneHna no IMHEMHOMY U 3aTPybHOro gaBneHuns no pacxoay rasnngTHoOro rasa

ot e P AnropuTm:
Lh @ 1. PacueT 6ydepHoOro gaBneHUsa No IMHENHOMY (Yepes pacyeT WTyuepa)

Parp N Pwh(fact)=f(Plin/Tlin- dlig» WE dchoke -)-

2. Pacuet pacnpegeneHua gasneHms no 3K ot 3aboa (Hcas) ao rnybuHbl cnycka HKT
(Htub). OnpepeneHuve aaBneHuns Ha rybuHe cnycka HKT.

H
_ (tub dP
PtUbi_ chaS dH f (PWf|I q||q1 Wc, TWf;qgas_free,dcas, ) .

T 3. Pacuet pacnpeaenenua gasneHuna no HKT ot rybuHbl cnycka HKT go rnybuHbl cnycka
KnanaHa (Hvalve). OnpegeneHune gaBneHma Ha BbIXode KaanaHa.
H

_ (valve dP
Pout(valve)i= fH dH

tup OH (Ptubi' Alig, W& Ttub'qgas_free'dtub'-") :
4. Pacuet pacnpegeneHuna gasneHmna no HKT oT TOUKM BBOAA rasa A0 YCTbA C y4eTOM rasa,

npoweaLwero Yyepes KnanaH. OnpegeneHne bydepHoro gasneHus.

0 dp
P,y Pwhi= JH

valve d_Hf (Pout(valve)i' q|lql wc, Tva|Ve;qgas_free,dtub,...) .
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ANropuUTM pacyeTa ra3NM@PTHOU CKBAXKUHbI

Poys

Psan

Pacuert 3ab0iHOro gasneHna no IMHEMHOMY U 3aTPybHOro gaBneHuns no pacxoay rasnngTHoOro rasa

5. PacyeT pasHuLbl MexXay GaKTUYECKMM U pacyeTHbIM 3HaYeHUaMU bydepHoro
AaB/ieHun

6. ECM OTKNIOHEHME Bbile YCTaHOB/IEHHOTO, TO MEHAEM Haya/ibHOe 3aboMHOoe AaBneHne
B COOTBETCTBMM C MOJIYYMBLUMMCA OTK/IOHEHWEM M NOBTOPAEM pacyeT. Ecam HeT, ngem
Aanblie

7. Haliaa Takoe 3aboHOe AaBieHne, KOTOPOE Npu 3aaHHOM pacxoge rasnmdTHOro rasa
obecneumnBaeT 3agaHHoe bydepHoe AaBNEHNE, MOKEM HATU 3aTpybHOE AaB/eHMe No
paHee paccynMTaHHOMY AaBNEHUIO Ha BbIXoAe U3 KnanaHa u Qinj.

8. PacyeT AaBneHus Ha BXOAE B KNanaH no M3BeCTHOMY AaB/IEHUIO HA BbIXOAe U pacxoay
rasa

Pin(valve)zf (Pout(valve)r O~injf dvalve)

9. PacyeT pacnpeaenenusa aasneHus no K ot rybuHbl cnycka KnanaHa (Hvalve) go

ycTbA. OnpeaeneHune 3aTpybHOro AaBneHus.
0

dP
Pann= j mf(Pin(valve)'Qinj' Tvalve'dcas'dtub'-")

I'Ivalve
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OnTMM3auUMa ra3IMPTHOM CKBAXKMHbI

Gas lift injection optimization plot
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Gas lift nodal analysis plot
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