Formation Evaluation

LITHOLOGY LOGS
SP LOG



I1C, SP — MeTOa caMONIPOM3BOJIbHBIX MOTEHIMAJIOB

N3MepsieT: caMONIPOU3BOJIbHOE 00pa3oBaHUe
B CKBAKUHE U BOJIM3HM HeE MOJIl JJICKTPUUYECKHX

TOKOB (CAMOIIOJIAPU3 AL )

BeprukaiabHoe paspemnenue: 80 cm

EanHunsl uamMepenus: mV, mB

2



* BoiesieHMe KOJIEKTOPOB (MPOHULAEMBbIX 30H);

e OneHKa INIMHUCTOCTH

e OnpeaejieHue CONPOTUBICHUSA IJIACTOBOM
BOABL R 3

* Koppeasiuus paspesa.



e bypoBoM pacTBOp HA BOIHOU OCHOBE;

* PaziuM4yue conpoTuBJIeHUN OYPOBOI0 pacTrBopa
1 IJIACTOBOI BOAbI (pa3Hasi MUHepAJIU3alNA);

e Hasnmuue 30H ¢ XopouieH MPOHUIAEMOCTHIO U
IHOPUCTOCTHIO.
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T Py3HOHHBII NOTEHIHA AZICOPOIMOHHBIA MOTEHIUA

(liquid junction potential) (shale potential)
MeMOpaHHBIH MOTEHITAAJ
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NMeCYaHUK IJIMHA

Rw<Rm
Water Salinity>Mud Filtrate Salinity



AN\

OO0muu nmorenuuaJ IC: ;/Staﬁc SP

' Diagram
|

K

S EC e

~
E=E,~E,=—klg-") ——

’ R

THTHL

w

N
[
“: 1]
@]

I
|
1

_ ‘—_f—_ 5 A Sh

\ < \\X\'\\\\\\\\\&\\

k=f(T) =
k=—(61+0.133T) °F {
k=—(65+0.24T) °C

o9
o8
AR
0
33
NN

222
// & /{/‘ ///,

\ \\. \ \\\j
\ Fi’\'—

Currents Are Prevented From Flowing.
7 :SP Log—Potential In Mud When SP Currents
Are Flowing.




MuHepajau3auus J1acToBOM BOAbI > MuHepaju3auus MJI1acTOBOM BOAbI <
MUHEPAJIN3ANUU IPOMBIBOYHOM KUIKOCTH MUHEPAIU3AUMHA IPOMBIBOYHOM KUAKOCTH
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V o Usp - Uspmin
=

U -U

Sp max sp min

. USp - noxkazauuga I1C

J USpmin — MOKA3aHUSA B YHCTDBIX IeCYAHUKAX

o U — MOKA3aHUA B ITIMHAX
spmax
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U -U
OlSP _ sp max Sp
U —

sp max Sp min

Vsh =1—aSP

° USp - noxkazanug IC

¢ Uspmin — IMNIOKA3aHUH B YUCTBHIX INCCHAHUNKAX

o U — MOKA3aHUA B I'IMHAX
12 spmax



BbiaeneHue npoHMLjaeMbiX 30H

IIo nuarpamme IIC
MOKHO BbIJIEJIUTH
MPOHMIIaeMbIe 30HbI

IHecuanuk

SPONTANEOUS POTENTIAL
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Well data

« Bm 0.44 o 40 5°C

Rnf 0.68na 25°C

cean R 2.18 n 25°C

mc

¥ Borehole temp. 80°C

Ry = 027 25°C

Lithology

g SAND

] sar
B sHALE

; Produced hydrocarbons

e OIL
i+ GAS
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Momnocts miacra (h);

JAunamerp ckBa:kunbl (h/d );
Comnporusiienue miacra (R);
ConporusjicHUE BMEIIAKIIUX MOPO;

CooTHOLIEHHE CONPOTUBJICHHUE IJIACTOBOM BOABI U
¢uasTpara dypoBoro pacteopa (R /R );

IlpoHMKHOBEeHHE PUIBTPATA B IJIACT;
Ipucyrcreue rNIMHUCTHIX MPOCJI0EB B IJIACTE
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BnusHue MOLLHOCTM MnJiacTta

8-in. heole; 33%4-in. tool, centered
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BansaHue YOC nnacra v BMeLlalowmx nopoa

Ecan BMemamomue mjaacThbl

SP

OYeHb BbICOKOI'0 CURVE sl
CONMPOTHBJIEHHUS, KpuBasi { =
CTAHOBHUTCH BBITAHYTOM, |

MEHee BbIPAKEeHHOU.

Broigeaenue NMPOHHUIAEMBIX
JIACTOB 3aTPYIHEHO.

—*——-~._—--—-w—-—-—————~

SHALE
LINE
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SP CURVE

POSITIVE §P

NO SP"‘""

NEGATIVE |
sP |

SHALE
LINE

Bmt

R .

SHALE

SHALE
FRESH Rmf/Rw
WATER MUCH LESS THAN
SAND 1
SHALE
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| WATER "

" SAND
SHALE
SALT Rmi/Rw
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. SAND THAN
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Ilpu yepeaoBaHuU
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MNJIacCTOB
HA0/J1101210TCHA
JIOKAJbHBIE
MHUHHMYMBI H
MAKCUMYMBbI

Shale

Sand
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AJIropuT™m

[onyunrte usmepenHoe 3navyenne R . Temneparypa Ha 3a00e
CKBAaKMHbI OepeTcs M3 3aroJI0OBKa KapoTaKHON JUarpaMmbl
(BHT - bottom hole temperature)

Beryucanre R nipu niacropoii remneparype (Gen-9).

Berauciaure SSP u3 kaporama KaKk MAKCHMYM OTKJIOHEeHHUS (B
YUCTOM, MOLIIHOM BOAOHACHILIEHHOH 30HeE).

IIpeodpasyrite R B R . (3KBHBaJeHTHOE) MPH TeMIlepaType
mwiacra (FT).

Ucmonn3ys nomorpammy SP-1 ¢ SSP, FTu R ., Boruucante R
(3KBHBAJIEHTHOE).

U3 Homorpammsl SP-2 mpeodpasyiite R B R _1ipn
TeMIieparype mjiacra



Rmf = 2.6@60F Basal Quartz Mo:1 T=200F
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Basal Quartz Example
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Rmf = 2.6@60F

Basal Quartz No.1
D6/25/2002 10:02:06 AM
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NMonyyeHne Rmfe
Gamema Ray and Spostaseoas Poeatial m

Ruw versus Rueq and Formation Temperature

sP-2
(Emglish)
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Enter the nomogrph with Essy in oV, twming through
the reservoirtenpsraturs in °F or °C to defins the
Rrasqd Ruwsq ratio. Fromuthis valus, pass through the Raywsq

lNonyyeHune Rwe

Gamema Ray asd Spostaseoas Poestal

Rueg Determination from Esse

Clezt Dormatioes

This chaet 2nd nomogr=ph calculats the equivaleot forons Exampis: SSP = 100 a7 =t 250°F
tioa wader resistivitys Rueg, Fomthe static spordansous R = 0.70 ohra-ra =t 100°F
poterttizal, Essy, maezawrennent in clean fororetions. or 0.22 ohroe o=t 250°F

Therefore, Rugsq =0.85< 0.33
= 0.28 ohua-ta =2 Z50°F

valus to define Rueg. Rouwsq = 0.025 ohra-ta =t 250°F
Forpredominarddr IN=Cl oauds, deterradns Rygsq =5 Essr = —Kclog {Ruasqf Ruweq?
follows: Ko=061+0.133T-y
a2 I Rpae= 75°F {249°C) is gresterthan 0.1 ohura-oo, Koe=65+024T

correct Rpeto formnation tenpat=ture using Chast
Gen-9, zad uss Ruyeeq=0.25 Ry

. If Ry =t 75°F {249°C) is 1less fhan 0. 1 ohuo-oa, use

Ch=et SP-2 to derive = valus of Rugaq 3t formastion

Teqoper e
(=33
(=
0.5 : Braq
o5 5 (obnn-m)
o.04
[=¥=3
1 o.ce
0.04
0.05
2
o,
e;
- = 0.2
e T
S /i 0.4
& S os
s
L 1
s
i0 =
4
S5
=0
io
=0
<40
40
sO —
+
100

Epue, static spomansous poterdal fn'V)

& Curswckwgec

I

L) BLELR 0 S e e e L G |

Uaaladenl

LA [LELE LS O o e

| LLLLE LR e i e |

sP-

000sS

o004

o=

o0s

o=

10

20

Rwe =
0.0086 (Om
N\

Rmfe = 0.35
Om

SSP = -140mv
FT = 200F



27

lMonyyeHmne Rw

Garmema Ray asd Spostaseoss Polestal e
R versus Ffm.aq and Formation Temperature o
(Emglish)
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Rw = 0.019 ohmm®@ FT 200

These ch=ets convert egquivalsrd Ww=ar resBtivity, Raeg. Fom
Ch=et SFP-1to =au=al w=er resistivitgs Ra They o= =1so be usad,
to convert K neto Ragaq inns=line covads

Uses the =olid linss for predommin=scd by IT=CL w=ters. The
dashed linss surs SpproXoasts for “sorsrsz<e™ fresh forrastion

Exampie. Ruasq = 0.025 otua-ta=x 1Z20°C

From chert, R = 0,021 ohua-tae=x 120°C

Specizlprocedurss for muuds cong=dnuing C= or Ivlg innsolbution
== discussed in Refarences 3. Litas-base oowds usa=aldlks heors =

wabsrs {where effiects of salts other thea IT=Clbecormes signit
carax The dashed portions o=y =lso be usad for gZyp-b=se oovad
ahtr=tes.

nezligible snoourd of C=in solution: they o= be tre=tad. ==
reguly ooud Typess.
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Perucrpupyer u3MeHeHHE MOTEHIIMAJIOB, BLI3BAHHOE
ICEKTPOXMMHUYECCKON U JIEKTPOKUHETUYECKOU AKTUBHOCTHIO.

Pa3nensier HemMpOHUIIAeMbl€ ITIMHbI OT IMPOHUIIAEMBIX
IeCYAHUKOB U KapOOHATOB.

IloxkazaHusi B MeCYAHUKAX OTKJIOHAKTCA BJIE€BO, B INIMHAX —
BIpaBo. (s ycjaosuiit Cudoupmn).

Pa3pemeHHe X0poami€€ B BLICOKOIMOPUCTHIX ILIACTAaX H IIJIOX0€ - B
HU3KOIIOPUCTDBIX.

BeanunHa aMILIMTYAbI 3aBHCHT OT COOTHOILIEHUS MEXKTY
CONMPOTHUBJIEHUSIMHU IJIACTOBOM BOABI M OYyPOBOI0 pacTrBopa.

I1o AHarpamMmme MO>KHO BBIMUC/IMTD COIIPOTUBJICHHUC IJIACTOBOM
BO/IbI.

Ilo AHarpamMmme MO>KHO OIIPCAC/INTD COACPKAHUC IJIMH.



