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FIG. 2-3—Vapor pressure vs. temperature for a pure hydrocarbon component. Elements of Petroleum
Reservoirs. Permission to publish by The Society of Petroleum Engineers.
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FIG. 2-4—Vapor pressure curves for two pure components and phase diagram for a 50:50 mixture
of the same components. Elements of Petroleum Reservoirs. Permission to publish by The Society
of Petroleum Engineers.

DIAGRAMA PT: 2 COMPONENTES
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FIG. 2-6—Phase diagram of low shrinkage oil. Elements of Petroleum Reservoirs. Permission to
publish by The Society of Petroleum Engineers.

DIAGRAMA PT: BLACK OIL
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FIG. 2-6—Phase diagram of retrograde condensate gas. Elements of Petroleum Reservoirs. Permission
to publish by The Society of Petroleum Engineers.

DIAGRAMA PT: RETROGRADO
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FIG. 2-7—Phase diagram of wet gas. Elements of Petroleum Reservoirs. Permission to publish by
The Society of Petroleum Engineers.

DIAGRAMA PT: GAS RICO
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FIG. 2-8—Phase diagram of dry gas. Elements of Petroleum Reservoirs. Permission to publish by
The Society of Petroleum Engineers.

DIAGRAMA PT: GAS POBRE (SECO)




Propriedades dos Fluidos

PVT cell 4 Pressure Gauge

Thermal
jacket

&

Mercury reservoir

Mercury pump

ANALISE PVT



Propriedades dos Fluidos

Condicdes padrio
P=1 atm
T=20°C

T=171°C
P =176 atm
T ="71°C Gas
/\ .
P =246 atm v 13,02 m
T="71°C . | A

Gas
¥/ w &
19,09 m?
Liquido
T -
\ ) w '

ANALISE PVT

Liquido

2,60 m?




Propriedades dos Fluidos

; G
G ’—' 6
’—’ G p ’—> 5
=
Ol 02 O G4 GS O G6 06 OSC
3 0, N o
o, Os ¢
H_J — ~~ ' ~
P, P, P, P, P, P, =1 atm
SN~ I
—_—
T TSC

ANALISE PVT



Propriedades dos Fluidos

Rs: Razdo de Solubilidade do Gas no Oleo

A
RE
Rs| RSS """"""" 1 |
| 1
| |
| 1
1 1
| |
1 1
| |
1 1
I I
I I
I |
I 1
| |
1 |
1 ]
| |
0 ' : >
P -
Pl P . Pressao



Propriedades dos Fluidos

R

(sef/stb)
e
400 : ?f,f”
. v
/
2004+— | — -
1

T
1000

2000
PRESSURE (psia)

3000

40200




Propriedades dos Fluidos

Bo: Fator Volume de Formacio do Oleo

>
Fatm P P Presséo



Propriedades dos Fluidos

EG
{rb/sth)
1.3
T [——
i.2 : /f//
/.-'/
1,1 /é—
..--'"/
Py - 3330 psio

1.0 J T l ) A

GO0 2000 20400 4000

PRESSURE (psiol



Propriedades dos Fluidos

Bg: Fator Volume de Formacgdo do Gas

By
(rbh/sct
| (
00— 4 —_/'f
ERERES

L0841 /
006 \ . / I
Q004 ~.><,,.r/ | ]

002 / LM

[ —

1000 2000 3000 4000
PRESSURE psial



Propriedades dos Fluidos

Bo

o~

1,5

1,0

0,01

X

100

Rs

P




Propriedades dos Fluidos

EXAMPLE 2000,
AATTTAAT
REQUIRED: 150(}‘ /;; i
Formation volume af 200°F of o bubble-psint liquid /] V1A
hoving @ gas-oil ratio of 350 CFB, g gos grovity of 0.75, 1000 Vala
end o tank-ail gravity of 30 "API, 0 L&
800 AL
PROCEDURE: 700 ALA T
; 600 ALA
Starting of the left side of the chart, o F o & i | i
proceed horizontally along the 350 CFB line & 5004 o
1o a gas grovity af O.75. From this point ¥ s T . L/
drop wvertically to the 30 "API line. 400 1 /
Proceed horizontally from the tank-ail 1 1 2
grovity scale fo the 200*F line. The A4 1 f | Zi— : A ﬂ
required formafion volume is .i e [ 1 = /8
found fo be 1.22 barrel per & 1 '.\;g. T i :3 -
borrel of tank-oil, 05 _r({u T /’ ~
é\o‘ g S Z 7 o) -
¥ 140 —j=f ] L ]
& 1204 o o AL .
B=/ 100 IQQ‘. AN jO
- | PN ST VY s /S o
G 904 T > 17 AT 1 i =
o LS A Vi
& 80, XD BV AT 17
0“\ 70 ‘\q}}“{ 7 yiirs g
R 60 2 v AT TAT -
50,4 - d 77 AT 7
T - o - /- /. ol
40 PO 777 7o 9O
A ¢ R QAT Vi ¥
30,4 74 yAS T SFor g §
pal g A TATY i '°'.1y$’g y ,:‘
A //’ Y £ N S Q
20 | AlSLS ' / &
| JAVINNN| s &
[ IANIT ]! 7,2 &
! y. B I re @
AN 1T 17, &
/ / ELA L LET ¥= 2
Z— T TLH AT I, = o
¥ 8 f 885882 8= ¢
- — o = e = T &

FORMATION VOLUME OF BUBBLE-POINT LIQUID,

FIG. 2-9—Calculation of oil-formation volume factor by Standing’s correlation. Permission to publish by The Society of Patroleum Engineers.

Correlacao Standing: (Rs,SG,APLT)-> Bo
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FIG. 2-11C—Viscosity of hydrocarbon gases at one
atmosphere and reservoir temperatures, with correc-
tions for m’grogen, carbon dioxide, and hydrogen sul-
fide. (Carr’). Permission to publish by The Sociely
of Petroleum Engineers.
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FiIG. 2-11D—Viscosity of water as a function of tem-
perature, pressure, and salinity. (After Chesnut).

VISCOSIDADE: AGUA
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FIG. 2-11A—Viscosity of gas-free crude oil at reser-
voir temperature. (Beal ). Permission to publish by
The Society of Pefroleum Engineers.
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Viscosidade, p (cp)
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Calculo de Volumes

RESERVATORIO DE OLEO

Volume de Rocha: V.= A.h

Volume Poroso: V. = A.h.¢

Volume de Oleo in Place: VOIP ou N
N=A.h.0.S,/B,

Fator de Recuperacao: FR

Volume Recuperavel: V. = N.FR

Volume Produzido: N,

Reserva = N.FR - N}




Calculo de Volumes

RESERVATORIO DE GAS

Volume de Rocha: V.= A.h
Volume Poroso: V_ = A.h.)

por

Volume de Gas in Place: VGIP ou G
G =A.h.9.5,/B,

Fator de Recuperacao: FR

Volume Recuperavel: V.= G.FR

Volume Produzido: G,

Reserva = G.FR — Gp




