JrieKTpu4vyeckme metoabl
nccnegoBaHUS CKBaXXUH



Karaccudpukaima sAeKTPUIECKUX METOAOB

0 MeTtoabl conpotusneHuu (conventional current logs)
- HedpoKkycupoBaHHble MmeToabl (normal & lateral)
- poKycupoBaHHbIe MeToAabl (DOKOBOM KapoTax -
laterolog)
0 NHaykunoHHble meTtopg (Induction Logs)
0 Mukpoanektpunyeckmne metoabl (Micrologs)
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DESIGNATION

MEASUREM ENT

QuaLITATIVE USE

QuANTITATIVE USE

Normal Res. Logs:
Short Normal
Long Normal

Lateral

Resistivity

Determine Sw
Non- Focused
Severe Invasion Effect

Not in conductive muds

Laterolog 3
Laterolog 7
Laterolog 9

Dual Laterolog

Deep Resistivity in salty

muds

Determine Sw

Focused
Resolution power ca. 2-4ft

Salt sat. muds

Induction Logs:

Induction Electrical
Survey

Induction Tool

Induction Spherically
Focused

Dual Induction

Deep Resistivity in resistive

muds

Determine Sw

Focused

Resolution power ca. 5ft
Oil Based or Freshwater

muds

Microlog

Mudcake Indicator

Determine Sw
Thin bed detector

Resolution power ca. 2"

Microresistivity
Logs:
Microlaterolog
Proximity Log

Micro spherically

Resistivity (Invaded Zone)

Determine Sw

Poor if thick mudcake

Poor if shallow invasion

30HABI

IAEKTPHUIECKUAX
METOAOB.

YcaoBua u
00AACTH
IIPUMEHEHUA




OIIPOTHUBJICHHUC YBCINYHUBACTCA C I[J'II/IHO,
YMCHBIIACTCA
C YBCIIMYCHUCM OIiaJ iy IIOICPCUYHOI'O CCUCHUA

A

Heo0xonumo nmeTh 00j1ee yHHBEPCAJIBLHYIO M HEe 3aBUCAILILYI0
OT U3MEHEHMii pa3Mepa BeJIMYUHY — yleJbHOe

JIeKTPUYECKOe
CONMPOTHUBJICEHNE — CONMPOTUBJIEHNE eTHHUIIBI 00beMa

R=13 OHM-METERS? R = resistivity

I a = area
METER L = length

r = resistance

B GoAbminHCTBE
IAEKTPUYECKHUX
meToAOB I'1IC
U3MEPAETCA
VAE€ABHOE
IAEKTPUIECKOE
COITPOTUBAECHHE



ConporuBaeHUE U IIPOBOAUMOCTD

= YAernbHOEe 3fIeKTPpUuYecKoe ConpoTuBrieHue
s R=r*A/L
= EOuHUUbLI n3meperna — OM*m
= [na kaxgoro npnbopa nmeetcsi cneunanbHbIn
KoadppunumneHT K, KOTopbI CBA3bIBAET M3MEPEHHOE
COMpPOTUBNEHNE C KanMbpoBaHHLIM yOENbHbLIM
SNIEKTPUYECKUM COMNPOTUBIIEHMNEM.
= [lpoBOoAMMOCTL — BeriuiuuHa, oopaTtHas
vyAeJNIbHOMY 3J1IeKTPpU4eCKoOMy COonpoTmnBIieHUIO
= C=1000/R (unn R =1000/C)
= EOnHMUbI namepennsa — mCum/m unm Cum/m



CkeaeT ropHOM IOPOABI, HOPUCTOCTD U

EnnHu4yHbId KYO
NOpoabl,
HacbIIIeHHBINA BOAOM
conporuBJieHueM Rw

Ennnun4ynblii Ky0 mopoasbl
¢ nopuctoctbio 40%,
HaCbIIIEeHHBbIH BOJOM

conporuBJieHueM Rw -
Sw=100%, BYW=40%

Rt =Ro

Ro=F Rw

rae

F=a/®"

EnnHuyHbIi KY0 OPOabI
¢ nopuctocTsio 40%,
HaChIIIEHHBLIH BOIOM
conporuBjieHueM Rw -
(Sw=40%) wm yriieBoxopoaamu.
Shy=60%, BVW=16%,
BVhy=24%

2
Rt=F Rw /Sw



yAeAbHOC IACKTPHUIECCKOEC COIIPOTUBACHUC
N AUTOAOI'NA - HACBIIIICHNC

= Hu3Koe ygenbHoe conpoTtuBneHue

NMMEIKOT BOAOCOoAepKaLlne nopoibl.
= BnaxHble necku/KapboHaTbl
s [NNHBI

= BbICOKOE conpoTuBNeHNE NMEIT

6e3BoagHblE NOPOALI.
= HM3Kas nopnucTtocTb — HET NacToOBOWU BOALI

= Hanuyme yrneeBogoponos — Masbih 00beMm
nracTtoBoun Boabl (Swirr)

= /Inn, B konnektope OYEHL NMPECHAA Boaa




AneKkTpunyeckue metoabl N'NC

MeToa KC - Conventional Current Logs — mpumiunn
U3MEPEHUN

RECORDING GENERATOR RECORDING .

GENERATOR
KELIMEIER VOLTMETER \
k"-'"—"—-‘\
- d B

SPACING

The Normal Electric Tool The Lateral Electric Tool
Schematic — noteHumnan-3oHA Schematic — rpagueHT-30HA



Daexrpuuecknue MmeToAbl I'VIC
Factors Affecting Measurement

1) Hole diameter -d

2) Mud resistivity - Rm

3) Bed thickness

4) Resistivity of surrounding bed - Rs

5) Resistivity of invaded zone - Ri

6) True resistivity of uninvaded zone - Rt

7) Diameter of invaded zone - di
The response equation and relationships are most
correct in homogeneous, uniform material. Since the
material surrounding the electrode system is not
uniform, the logs read only an apparent resistivity.



Daexrpuuecknue MmeToAbl I'VIC

BAuaHue CKBa>KMHHBIX YCAOBUU

Undisturbed
Formation

View Down Borehole Lateral View Across Borehole

R - Resistivity x0 - Flushed zone

S - Saturation mc¢ - Mud cake

s - Shouider bed h - Thickness

i - Invaded zone w - Formation water

t - Non-invaded zone d - Diameter

0 - 100% Water saturated z - Mixed water
non-invaded zone




BiysiHrE 30HBbI IPOHUKHOBECHUS U IIPOMUIIH
COIPOTHUBIIEHUS B IJIACTE C MPOHUKHOBEHUEM

IIpecHbiii OypoBoii pacTBOp

S — 30H1 MaJI0#l ITyOMHHOCTH

Borehole
Resistivity, R

Fresh Mud ' M — 3017 cpenHel INIyOMHHOCTH
-«— Invaded Zone—»
e e

Distance from Borehole

D — 3017 00161101 TTyOMHHOCTH

CoJienblii 0ypoBoii pacTBOp

et e A o ——1) 5

Distance from Borehole

IIpombITas 30Ha nJIacra
Hydrocarbon Zone Sait Mud

System 1

—

increasing

30Ha NPOHUKHOBEHUA

Distance from Borehole

He3arpoHyThii miacr

3oHaamu N3MEPHACTCH KAKYIICCCH YVICIbHOC JJICKTPHICCKOC COIIPOTUBJICHHUC
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H3MmepeHnAa MOTEHIIUAA-30HAOM

Mater

Generalor

P
Charing |
Spacing |




H3mepeHusa rpaAEHT - 30HAOM

Meter

» -~
l | Generator }_‘
| |
B .

ey gl

|
Y
=

I

=
I
@

s ='R

' |

r

|
— _.r’——// -y
UL LT R LR RELCLL T T LU
-
\ !
N \

Thin

Fin 7.9 _| ataral daviro__bacie arrancosmeant




Daexrpuueckue metoabl I'VIC

Meroa BK - Laterologs- LLLD, LLLM, SFL

E

E Laterolog 3

|

|

|

\

§¢

z Laterolog 7

N s

i : Spherically Focused

Non - Focusging Sysiem
{ Norma! Device)

Log




CoBpemeHHBIe (POKYCHPOBAHHBIE 30HABI

)
Laterolog 7

Fig. 7-10—Schemalics of focusing elecirede devices.
doKycupoBaHue AOCTUraeTcsl NPUMEHEeHNeM
3KpaHUpYyoLLero Toka BOKpyr rmaBHoro Ao
3neKTpoaa, TOK KOToporo B nnacTt
ycununBaetca. nybuHa nccnengoBaHus
onpeaenseTca pasmepom Habopa aneKTpoaoB
M NyTeM BO3BpPaTHOro ToKa Ansl KaXxaoro
Habopa. HanoxeHHble (0AHOBpPEMEHHbIE)
namepeHus DLL (Dual Laterolog — nBoWHOM
doKycupoBaHHbIMN 30HA) NOMy4YalOTCS Ha TeX
e anekTpoaax UCnosib3oBaHMEM pa3fIUYHbIX
YacToT ANA KaXaoro Habopa

15 Ref: Schlumberger Fig. 7-13—Schemalic of the Dual Laterolog.



CpaBHeHUe nokazaHuil PpOKyCUPOBAHHOIO /-

3AeKTpOoAHOTO 30HAA (LL7) c rpaauenT- u
IMOTEHIINAA-30HAAMHU

Fasistvily

0 25 50 10 125 IS0 178 200 225 250
I | 1 | I I | | 1 |

R - 0.05

—f, = §
Jdb-g =3amn. :‘ # NMoTteHuuan-3oHAa
Rs = 5 4

—— Long Naormad
AM = §1in. =« &

Sharl Marmal
AM = 16in. = 2d

I s . \.s-
Ay = 250 1
h ; B0 in 10~

Rs's

OTKNUKKN POKYCUPOBAHHOIO U OObLIYHbLIX 30HAOB OT TOHKOIO CrlI0Sl BbICOKOIO
COMPOTUBMEHMUS,

16 6e3 30HbI MPOHUKHOBEHUS1 NMPU OYeHb CONIeHOM OypOBOM pacTBOpe
(nabopaTopHble uccnegoBaHus)
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Schematic of
the Dual
laterolog - Rxo

tool




D dexrt coxatua Ha POKyCUPOBAHHBIX 30HAAX
(Squeeze Effect on LLD)

0

Laterolog

Besistivily

1.340-865

Koraa usmepeHus rnybuHHoro
chokycupoBaHHOro 3oHaa (6okoBoM KapoTax)
NPUONMXKarTCA K MOLLHOMN 30HE BbICOKOIro
COMPOTUBIIEHUA, PEerncTpupyemMbin ToK
CXXMMaeTcs B NpoOBOAsILLEM CTBOME
CKBaXWHbIl, U3BMEHSAA KaxyLleecs
ConpoTuBIieHue, UaMmepsieMmoe NpMéopom.
JTO NPOABNSAETCA KaK NocTeneHHoe
yBerMyeHune ConpoTuUBIIeHUA Ha
¢dokycupoBaHHOM 3oHAe, NoKa anekTpoa Ao
He BBOAUTCS B CFION BbICOKOro
COMpPOTUBIIEHUA, NOCIIe Yero usmepeHue
CHoBa agocTtoBepHO. BepxHun anektpop “B”
06bI4YHO Bbiwe Ao Ha 28 ¢hyTOoB Unun GonbLue.
AT10oT 3chheKT He NposABMNAeTCA Ha Ha
¢doKycupoBaHHbIX 30HAAX Marioun
rmyouHHocTn (LLS) n moxeT yuntbiBaTbCA
CpaBHeHMEeM ABYX KPUBbIX.



BbK — orrruMaAbHBIE YCAOBUA IPUMEHEHUA

<2, R >2000mm

= [lpn onpegeneHnn conpoTUBNEHNS NMPOAYKTUBHOIO
naacTa Heobxoanma nonpaeka 3a NPOHMKHOBEHUE

= BepTtukanbHoe paspelueHmne — 60 — 80 cm

= llcnonb3yeTcs B ckBaXXMHaX, 3ano/IHEHHbIX
NPOBOASALLM PACTBOPOM
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Daexrpuuyecknue MeToAbl I'VIC
HNuaAykimmouHsbIl meToA — Induction Log - ILD, ILM

Amplifier BOonNbLWWHCTBO MHAYKLUUOHHbIX

sidyd npubéopoB COCTOUT U3

Housing COBOKYMHOCTU usny4yartenen m
Recolar NPUEeMHUKOB, KOTOpble
NpPon3BoOAAT U3MEpPEeHne Ha

onpeaeneHHOM pacCcTosiHUM B

N nnacrte, oobi4yHo 40 aronmos (1
Foucault M) ang ILD (rnybuHHbIN) u 28
Garren! Fotmaten aronmos (0,7 M) ans ILM
(cpeaHun).

Borehole

"~ 7 1.410-86

Fig. 7-18—Basic two-coil induction log system.




NunykumnonHbein kKaporax - MK
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HMHAYKIIMOHHBIN METOA

Bnusaowme appeKkTbl:

CkuH-adpheKT

OdnameTp CKBaXXUHbI
Bmelwiarowme nopoabl
HaknoHHOe napgeHue cnoes
[eomeTpuyecknu hakTop
30Ha NPOHUKHOBEHUSA
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HK - omtuMasbHBIE YCAOBUA IPUMEHEHUA

R, <2000mm

Pernctpupyet 3HauyeHne conpoTUB/IEHNS,
6/11M3K0€e K UICTUHHOMY COMNPOTMB/IEHUIO NNacTa

BepTtukanbHoe paspewieHmne — 80 cm

lcnonb3yeTcsa B CKBaXXMHaX, 3ano/IHEHHbIX
HENpPOBOASLLMM PACTBOPOM, WX B NMYCTOM
CKBaXKMHE
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Bnarcgaps BblCOKCNW paspellakU,el CNOocCoBHOCTU MSCMAapaMeTPUYLeCKoro
ZOHAUPOCBAHUA PL3YyNbTAaTbl MEMEPEeHUNW CNPeaensito TCA SNeKTPUHe CKUM U
cBOWCTBAMUW cpeabl.

0,30 JK-0,5m
L 2
"UeHTPbl c6nacTel 0,42 JK-0,7M™
MAaKCUMAaNbHOW A
YYBCTBUTENbHOCTU 0,60 JK-1,0m
L g
0,84 JK-1,4m
®
- 1,20 JK-2,0m

TN 3CHOAa

Puc.1 CxemMa KOHUEHTPAUWUU SNEKTRPOMATHUTHbLIX OTKAUKOB
macnapamMeTpudeckux scHges BUKW 3.
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:- HIECUaHNKN €CUaHUK = UTHACTBIC TIIMHBL " 3- KapOOHAaTHOCTD
aJIeBPUTOBEIE TITUHBL Frrd

- medrs -raz  [[7]-Boma
Daspr perIIOHaHLHOl'U IUKJa:
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@-Pu - (PMHAIBHO- PErpecCUBHBIC U (PUHAIHLHO-TPAHCTPECCUBHBIC

Puc. 2. JlutmocTparurpaueckas MO/IeNb POy KTUBHBIX TOTEPU-aIITCKUX OTIOKESHUM
ckBakKUHEL 4614 DegopoBcKoro MecTopox AeHus 1o Janusv BUKI3.

NMpumeHeHne metoaa
BUKN3 ana oueHku
HacbILWEeHHOCTU N/1acToB
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Daexrpuuyeckue MeToAbl I'VIC
HNuayknmoHHbI MeTOA — Induction Log

- Induction Log
Preferred
Above Appropriate

Laterolog
Preferred

J;‘
E’\
L
-
By
P
Q
o
o}
a.

{-Use Both Logs ' ‘ _T
ST Balow Appropriate ai. S~

08507 1 2 3 45 7 10 20 30

Kputepuu Bbibopa
MeToaoB OOKOBOro
N MHOYKLUNOHHOIO
MeTo[a KapoTaxa
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Daexrpuuyeckue MeToAbl I'VIC
MuKpoO30HABI

Koncrpykima
MHKPO30HAQ

Resistivity In The
Flushed Zone

Rxo a

Rmf o™
F = Formation Factor
Rxo = Resistivity of the

flushed
zone
Rmf = Resistivity of the mud
filtrate
¢ = Porosity, fraction
However this only works
where Sxo is 100% water.




Daexrpuuyeckue MeToAbl I'VIC
IAEKTPUUYECKHE ITOA MUKPO30HAOB
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Current Paths in
Focused and
Non-focused Contact
Logs
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Microlaterolog pad showing electrodes
(left) and schematic current lines (right)

Borehole

Impervious
Formation




Daexrpuuyeckue MeToAbl I'VIC
Muxkpoboxosoit 30HA - MSFL

MSFL,
Microspherically
Focused Log

Electrode Array and
Current Sheet

Monitor
Electrodes




Daexrpuuyeckue MeToAbl I'VIC
Mukpo0OokoBou 30HA - PL

Current
Electrode Proximity Log Tool

Monitor construction
Electrode

Guard
Electrode

Rubber Pad




Resistivity Resistivity
ohms—m?2/m ohms—m2/m
10 0 0.2 1 10 100 1000 2000

Micronormal 2”

Microcaliper ——
Hole Diam. In. Resistivity

Fig. 7-4U—Presentation of Proximity-Microlog.

MukpokapoTtax — MukpobokoBou
KapoTax

PacxoxaeHune KpuBbIX MUKPOKapoTaxa
Ucnonb3yeTca AN BbIABNEHUA HanunaHus
MUAHUCTON KOPKU U NOTEHLUMNaNbHO
NnpPoHULaeMbIX 30H. AGCOSIOTHOE pacxoXxaeHune
ABJISIETCA OTHOCUTESIbHO HE BaXHbIM, HO OHO
CBA3bIBaeTCA C TONLWMHOMN IMIUHUCTOMN KOPKU U
Rxo. lMpeanoyntaembin macwtabd
npeacrtaBneHua - 10x Rm. PacxoxaeHne moxet
BCTpe4YaTbCA B MHTepBasiax ¢ ManbiMu
npoHuuyaemocTtamMM, Kak 0.001 md! O6patHoe
pacxoxaeHue (microinverse > micronormal)
TaKXe SIBNISIeTCA BO3MOXHbIM U MOXET ObITb
CBsI3aHO C NPeCHOMN FMUHUCTON KOPKOU, rae Rxo
MeHblle, 4yem Rmc.

MukpobokoBoun KapoTax no3BonsieT bonee
TOYHO OLEeHUTb 3Ha4YeHue Rxo
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Muxkpo30HABI

an/IMeHFlI-OTCFI Aans M3mepeHm71 B I1p0MbITOI7I 30He.

maBHas uenb - BbIYUCIINTL NOPUCTOCTb, Npeanonaras 100%
BOAOHACbIWEHHOCTb NMPOMbLITON 30HbI SXO U UCNONb3YyA
conpotuBneHue unsrpaTta 6ypoBoro pacteopa Rmf.

OTHoweHne Rxo K Rt BbisiBnsieT noaoBUXHbIE yrnesonopoadbl.

3oHAbI BbIOUpParTCA HAa OCHOBE NpeanoniaraeMomn rmyo6uHbI 30HbI
NPOHNKHOBEHUSA, KOMOMHUPYIOTCSI C APYTMMU 3NIEKTPUYECKUMU
30HOaMM, 00513aTeNbHO KOPPEKTUPYIOTCA 32 CKBAXXUHHbIE
yCnoBwusl.

Mukpo3oHA AaeT OTHOLWEeHWe CONMPOTUBIIEHUSA MIUHUCTOUN KOPKU
Rmc (MukporpaaueHT-3oHA 1”°x1”) K Rxo + Rmc
(MMKponoTeHUunan-3oHA 2”’) KOTOpoOe yKa3biBaeT Ha HanunaHuve
MUHNCTOMU KOPKU U, cneagoBaTeribHO, Ha NPOHMLUaeMbIN NNacrT.

U3BeCcTHO, 4TO pacxoxaeHue (KpUBbIX MUKPO30OHAOB)
BCTpe4vyaeTcs U AJid NnacTtoB C O4eHb HU3KOU
NPOHULLAEeMOCTbHO.



Daexrpuuyeckue MeToAbl I'VIC

AaHHBIE IACKTPUUECKUX METOAOB

SPONTANEOUS POTENTIAL RESISTIVITY RESISTIVITY
& CALIPER

Chry m*/m Ohens m*/m

HOLE SIZE - INCHES
7 v ) 13 15




Paspemaronias ciocOOHOCTE METOAOB

30HAbI

WHOYKLMOHHbIA KAPOTAX

COMPOTUB
BEOKOBOW KAPOTAX

HEWTPOHHBIU
KAPOTAX

FTAMMA KAPOTAX
rMK-n

AKYCTUYECKUA
KAPOTAX

MHKP OKAPOTAX
MWKPOBOKOBOW
z _ DIPMETER

250 cm 200

PAOWOAKTHBHOCTb

L
=
T
L
=
L
o
¢
<<
o

rMmyeMHHOCTE UCCNEAOBAHUA




OBPABOTKA MM NHTEPIIPETAILINA
AAHHDBIX DAEKTPUMUECKNX METOAOB
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MapameTpbl N1acTOB, NOAEXallue
onpeaeneHuto

= [paHuLbl NN1acToB Pa3NMUYHOrO CONPOTUBNEHMS
= JlnTONOrnyeckuii CoctaB 1 XxapakTep HacbILWEHWNS
=« ConpoTuBneHne NPoMbITOM 30HbI NnacTa

= VICTMHHOE conpoTmBAeHne naacTa u napamMmeTpbl 30Hbl
MPOHNKHOBEHNS (ANaMETP 1 CONPOTUB/IEHUE)

Heobxoaumas gononHutTenbHas nHdopmawms

® YCNoBUSA N3MeEPEHN (anamMeTp CKBaXKNHbI U yCTaHOBKa
npmnoopa

e D/leKTpnyeckme napamMeTpbl 6YpoBOro pacTeopa,
domnbrparta n rMMHUCTON KOPKK

e ToNLWMHA [TIMHUCTOWN KOPKU
39



Estimation of Ry and Re

Direct mezsurenents of filtrate zad cowdozke szaoples e pre-
ferred. When not avmikble, fittrate resistiviy, R 20d audezke
resttiviy, R me 3y be esticnated from ons ofthe following
raethods.

Method 1
Lowe and Dunlap (Reference 36)
For freshwater couds with raud resttivity, Ry inthe rzage from

0.1 to 2.0 ohra-razt 75°F [24°C), zad measwred values of Ry,
zad raud density, pm, inpounds per gallbn:

R
log [R—"“] =0.396 —0.0475 py,
m

Method 2
Overton and Lipson (Reference i)
For drilling rauds with coud resistivity, R, inthe rzage frora 0.1

to 10.0 otwa-razt 75°F [24°C], where Ky is given 2 a function
of rud. weight in fhe tzble below:

Rm!=Km(Rm}’.w
Rm 245
R e = 0.69(Ry, )| ==

mx

Gea-7

Exampie: R =3.5 ohroe-raozt 75°F [24°C)
Mud weight = 12 brosgal [1440 kg /ref)
Therefore, K, = 0.584
R = {0.5843(3.5*°7 = 2.23 ohro-ta 3t 75°F
R = 0.69{2.23){3.5/2.23%% = 5.07 ohra-ra 3t 75°F

The caloulated value of R, is taore reliabk thaa that of Ry
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Method 3

A statistical spproximaation, for predorainzatly NaCl couds, is
R = 1.5 Rm, 20d Rye = 0.75 Ry
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Metoa KC - Conventional Current Logs
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MeToa KC - Conventional Current Logs
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AuTOAOTHA U TTOKA32aHUA IAEKTPUUECKUX METOAOB

Resistivity Logs
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AuTOAOTHA U ITOKA32aHUA IAEKTPUUECKUX METOAOB

Resistivity Logs
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For very low mud resistivities,
divide Ry, scale by 10 and
multiply hole signal scale by 10.

Borehole geometrical factor

Hole signal = hole GF/R,,
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Microlog Interpretation Chart
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Erter the chaet with the rtios Ri.4/Rue 20d R2/Rpe The poire the roudeake thickness is differen frora direct reasuretnent

of intersection defines fhe Ruo/ R ratio zad the raudeake tick- by the redcrocaliper. To corvect, roowe the plotted point 2t 45° ﬁltrate
nss, by Knowing R, R canbe caloulated. to indersect the known hew For this new point, rezd Ru/Rie
Forhole szes other han 8 t [203 cara], coudtipdy Rasadf R fromthe chat zad Ro/Rue fromthebottorn scale of the chant. — Q 3
by the folbwing fctors before ertering the chart: 115 for . ¢ = Por osity, fraction
4¥%eine [120-roen] hole, 1.05 for 6-ine [152-rara] hole, 20d.0.93 Ry =Ry [M] .
for 10-in. [254-ceen] hols: Ry /Ry, However this Ol’lly works

Note: An ncormedt Ry will displacs the potts in fhe chat
along 245° line. In certain cases this caabe recognized when

where Sxo is 100% water.
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Bl yomageetc Propagation and Mic roesistiviy
Uchiamboroos

Microlaterolog and Proximity Log
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of the appropriate ctant. Go vertically to the raudeake thickness;

the ratio of the comrested microresistivity valus to the rucrorest-
tivity log reading is then ghven on the ordinate. IMukiplication of
this ratio by the rdcroresistivity log reading yields the corrected
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Condnned on nextpage




MicroSFL* Mudcake Correction
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Rt/Rild=.99
Rxo/Rt=3.5
di = 35in.

Thick beds | &in. [20G-mm)] hole, skin-effect cormected,
D15 EA orequivalent
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KOpPpPEeKLUNS 3a 30HY
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Rt

BeBopaT oTHoweHua Rsfl/Rild u
Rilm/Rild n onpegensitor oTHOLWEHUe
Rt/Rild, anameTp npoHukHoBeHus (di)
n oTHoweHue Rxo/Rt. Auarpamma
npeanonaraet Toncrtble cnon (16 ft —
4.8 M), nocnepoBaTenbHoOe
NPOHMKHOBEHME B NNacT U NPeCHbIN
OypoBou pacTBop.

Kaxpgasa koMmOuHaums namepeHumn
OyaeT nMeTb CBOKO COOGCTBEHHYHO
TopHapgo HOMOrpamMmmy, Tak 4YTo
HeoO6xoAMMO TLaTenbHO 3HATb
BXOAHOe 3HaYeHne Rxo ansa BbiGopa
HOMOrpaMMbl U TUN UHAYKUUOHHOIO
3oHAa. Koppekuusa namepeHum 3a
CKBa)XXUHHbIe YCIIOBUA OOMKHA
npou3BoANUTbLCSA nepes
UCnosib30BaHWeM HOMOrpamMMbl Ans
KOppeKuun 3a NPOHUKHOBEHUEe
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