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[amMmma - MeTopq (ITM)

e 3aK/1ro4aeTca B permctpaunimt UISMEHEHNA MHTEHCUMBHOCTU
ecTecTtBeHHOIro raMMa-m3ny4yeHmAa nopo4a Iy B CKBa>kKMUHeE.

e PaboThl MnpoBoOoAAT C NMOMOLWbBbHK CKBa>KMHHbIX PaaANOMETPOB.

Pernctpumpyrotca anekTpmyeckme curHarsbl,
nponopLMoHanbHble MHTEHCUBHOCTU raMMa-n3ny4yeHus.

e 3anucbiBaeTca gnarpamMmma, MHTEHCMBHOCTM raMMa-
n3nyyvenua l,.

* Bennunha |, namepaetca B uMnynbcax 3a MUHYTY Wn B
MUKPOPEHTreHax B Yac (raMmmax).



[amMmma — MeTop, (TM)
Paaunyc nccneposaHuA

* IHTEHCMBHOCTb raMMa-nanyyeHma konebnetca oKono cpegHero
YPOBHSA, UCMbITbIBAA cTaTucTnyeckme dbnykryaumm. na nxyyerta
NPUMEHSAOTCA MOBTOPHbIE 3aMNCU C MEHbLLIEN CKOPOCTbHO
npoBeaeHna HabnogeHNN.

* [aMMa-Ny4n NOYTU NOMHOCTbLIO NOrNoLLLakTCA C/10EM NMOopoabl
TonwmHon 1 -2 M, a go 30 % aaepHOU SHEPTUM HE MpOonycKaeTcs
obcagHbIMU TpybamMun, NosToMy PUKCUPYETCA raMMa-nsnyyeHmne

nopoz, pacnonodXeHHbIX B pagunyce, He npesblillatowlem 0,5 M oT ocu
CKBa>XWHbl.

* Euie 6onbLue paguyc uccnegoBaHvsa BennyveHue
onaMeTpa CKBa>kKuUHbl U Hanmume Boabl v 6ypoBoro pacteopa B HeMN.



[amMmma - MeTop, (TM)
PelwlaeMble 3apauv

* Ha anarpaMmMax raMmma-kKapoTta><ka BblABNAOTCA
NnaacTbl C Pa3HOU CTEMNEHbLIO PAANOaKTUBHOCTU
eCTeCTBEHHX paamnoakTMBHbIX anemMeHToB (EPO).

* MakcMyMaMu BblOENAKTCA MOpoabl U pyabl,
coaep>kawgmne ypaH, pagumn, Topun, kannn-40 n gpyrue
pagMOaKTUBHbIE 3/TIEMEHTDI, a TakK>XXe rPaHuTbl, IMWHbI;

* MMHMMYyMaMU - mecyaHble U KapboHaTHble nopoabl
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dopma kpusbix K. KonnuecteBeHHan
MHTepnpeTauua gaHHbIX

* TeopeTnyeckme KpuBbIE MUHTEHCUBHOCTM |, raMMa-nsnyyeHuns ans
OAMNHOYHOro nsacTa MOLLHOCTbIO h C NOBbILLEHHOW raMMa-
aKTMBHOCTBIO 0, ,, 3a/1€ratoLLLero B NOPOAaX C aKTUBHOCTbIO O, (Qyq >
Clyem)s B CKBaXKMHE AMAMETPOM d ., 3aMOTHEHHON HEAaKTUBHbIM OYpPOBbIM
PacTBOPOM.

* [IPUHATO, YTO NIOTHOCTb U KOSDPULLMEHTBI MOrNOLLLEHNA BCEX Cpen,
NOCTOAHHbI. [1pn nepemMeLL,eHNnN nHankatTopa ¢ 6eCKoOHEeYHO Manoun
CKOPOCTbIO BAO/b OCU CKBa>XMHbI M1acT NOBbILLEHHOW raMMa-
aKTUBHOCTW BblaenaeTca CUMMETPUYHOW aHOMaMewn

* [paHuLbl NnacTa BblAENAKOTCA MO TOYKaM nepernbda KprBowu. 3HaueHume
.., onpeaenaeTca Ha paccToAaHmmn 1/2 Al, oT nHWK nokasaHun |, BO
BMeLLaloLLmMx nopoaax.

* [py yMeHbLIEeHNUN MOLLIHOCTW M/1acTa BeIMYnHa aMnninTyabl
CHWM>XaeTcAa U TOYKM, COOTBETCTBYHOLLIME rPpaHmMLLaM, CMeLLaroTCA K

BEPpLLUINHE aHOMaATNN.



YyeT BAMAaHMA oKpy>KaloLl,en cpeabl, KOHCTPYKLIMN
CKBa>XWH Ha permcTpmpyemMmyro MUHTEHCUBHOCTDb

° npaKTVI‘-IeCKVIe KpuBble raMMa-aKTUBHOCTU OT/ITIMYAKOTCA OT TEOPETUHECKUX KPUBbIX HANMNM4YnNeEM
V|33y6peHHOCTI/I Kpl/lBOﬁ, n3-3a CTaTUCTUYECKNU <|>nyKTyau,V||‘/'| n BnMAHNA MHEPLMNOHHOCTU
perMCTpMpyrou.l,el‘/'l annapaTtypbl, CBA3aHHOM C HA/INUMEM B namMepumutesibHOM KaHane

UHTEerpupyroLw,em suemku, Kotopasa xapakrepumsyertca noctoaHHou speMmeHun T = RC.

* lNocTtoaHHaa BpeMeHU T BblbMpaeTca npm sanucu guarpaMmm |YTaK, uTO6bI A,O0POIKKA
cTaTucTnuyeckmnx pnykrtyauum 6bin1a HamMeHbLIEen, a CKOpPOCTb perncTpaumnm - HanbonboLueu.

* Perncrpauusa guarpamMmmbl BegeTca CHN3y BBEpPX, aHOManivAa 3a c4HeT MHEPUMUOHHOCTH
UHTEerpupyrow,.em auemku npm 6onbwion ckopoctu sanucu V nmbéo npm 60nbLIOM 3HaueHUn T
MeaJ/iIeHHO HapacTaeT NpPoTUB NOAOLLBbI N/1aCcTa BbICOKOW aKTUBHOCTU U MeAJIeHHO cnapaeTt
BbiLLE €ero KpoB/nu.

« AHOManuAa cTaHOBUTCHA aCMMMEeTPUUYHOU, MAKCMMYM CMeLLaeTcs BBEpX, pacnonarasachb Ha

YPOBHE KpoBnu nnacrta. Yem Bbiwe VT, TeM 60/bLUEe NOHU)KaeTcA AIY Mo CpaBHEHMUIO C AIYOO 7
yBenuumsaeTcs WMprHa aHoManuu h, no cpaBHeHMIO € UCTUHHOW Mol HOCTBIO h, NnacTa.

* CTteneHb CHMKEeHUA AIY Nno cpaBHEHUIO C AIYoo Xapaktepusyertcsa KoadpPUuUuMeHTOM Uy=A|y

/Al

YO
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3aBmcumMmocTtb popMbl aHoManum MK ot
CKOpPOCTU ABUXKEHUA 30HAA

* [1pwn BbINONHEHUN [ K Ba>XHbIM MOMEHTOM ABAAeTCA cobntogeHmne
OnNTMManbHOW CKOPOCTU ABUXKXEHUA CKBAa>XMHHOIO cHapAaaa.

* Bce paanomMeTpbl obnagatotT onpeaeneHHoM NOCTOAHHOW BpEMEHN
MHTErPUPYOLLLENCA AYENKN N CKOPOCTb KapoTayka Ao>KHa 6biTb TaKOW,
4TOObI NPU OBUXXEHUWN AeTeKTOpPa NMPOTUB NnacTta MMHUMaNbHOW
MHTEPECYIOLLLEN NccnenoBaTtens MOLWHOCTM h moka3aHusa pagnomMmeTpa
ycnenu AocTnyb MakCcuUMasbHbIX 3HaUYeHun /™.

* [1pn 6onee BbICOKOW CKOPOCTU, aHoOManuma [ K nonyyaerca MeHbLUEN
MHTEHCUBHOCTU U pacTAHYTOW NO rnybunHe.

* ONTUManbHY CKOPOCTb KapoTayka BblYMUCAAIOT, MCXO0A8 U3 MOLLHOCTM
nnacToB h B MeTpax M MOCTOAHHOM BPEMEHWN T, B CekyHAax no ¢opmyre.

* B o6wiemM cnyuae ckopocTb K He gomkHa npesbilaTh 360-400 M/yac.



3aBucmMocTb popMbl aHOMaINM OT
CKOPOCTU ABWKEHUA 30HAa

Pac. 12.1. 3aBHCHMOCTE KOH(QHUIYPAITHH AHOMANHH IAMMA-KapOTAXKa Hai [1acTOM
[TOBBILIEHHON PATHOAKTHBHOCTH OT CKOPOCTH KapoTaxka



[amMmma-MeTon (I'K). Annapartypa
n3MepeHund raMMa-m3nyvyeHuma

fasopaspagHbiv cueTuuk (Ffeurepa-Mronnepa),
(HenponopuunoHanbHblie Ey, pernctpupytrot 1 -2 % y-KBaHTOB)
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Annapartypa nuamMepeHus
raMMa-usnyJyeHus:

CIMHTUIIAIHOHHBLIA CYCTUUK
(mponopumroHanbHbie Ey , peructpupyrot 10 30% y-KBaHTOB)

K yecuanumento
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1= C *R - Bpems HaKoIICHU pa3psJioB (CUTHAJIa) — JUCKPETHOCTD
3allUCH IMarpamMMBbl



CKBa>XUHHbIE NpnbopbI

PaaANOaKTUBHbLIX METOAOB
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[1pn naMmepeHnax pekoMmeHayeTca:

* Bpemsa ctoAaHnA npubopa NpoTMB nnacrta —

T=3-6 cekK
 CkopocTb nogbemMa npmbopa-

V=500-600 M/4 -npun nccnengoBaHnAax BOOMb BCErO
CTBONA;

V=100-200 M/4- npun geTtanbHbIX UCCNeaoBaHNAX

13
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O6paboTKka v nHTepnpeTauusn
anarpamMm I'M

1. J/iInTonornyeckoe pacuyneHeHne paspesa

2. CHATUE 3HaYeHM raMMa-aKTUBHOCTM

3. NMpuBepeHue K ycnosuaMm nnacta 6eCKoHe4YHOU MOLLLHOCTMU
4. Bbi6op OMOpHbLIX N1acToB

5. PacyeT ABOMHOro pa3HOCTHOIO NnapamMeTpa

6. OnpepeneHve K_,

7. OnpeneneHue nUToNnornmu naacTa

15



« KauecTBeHHaA nMHTepnpeTtauna anarpamm K 3aknrovyaertca B
JIMTONNOTMYECKOM pacy/ieHeHNN pa3pe3a, KOTOPOe OCHOBAHO
Ha Pa3/INYnM rOPHbIX MOPOA MO UX PAANOAKTUBHOCTM.

* B 0OLLeM cniydyae ogHO3HAYHOE onpegeneHme nopoa no
oOAHUM nnb anarpaMmmamM [ K HeBO3MOXKHO U peLlaTb 3Ty
3apayvy cneayet npu KOMMAeKCHOM UCNOoIb30BaHUM
onarpamm Bcex suaos kapota)a (KC, INC, HTK, AK n ap.).

* Hanbonee appektnreH [ K npu nonckax n passegke pya
EP3O, HanpuMep, ypaHOBbIX pyd UM KanMnHbIX CONEN.



Onpep,eneHme nnTonornMn nnacTta

Nn/n Krn Jlutonorus

1 0-01 KpynHo3epHucTbin necyaHuk (K30)
2 0,1-0,2 CpenoHesepHUcTbIN necyaHuk (C3I1)
3 0,2-0,3 Menko3epHucTbin necyaHuk (M311)
4 0,3-0,4 ToHKO3epHUCTbIN necyaHuk (T3I1)
5 0,4-0,5 KpynHo3epHucTtbiv anesponut (K3A)
6 0,5-0,6 CpenHesepHuctbin anesponut (C3A)
7 0,6- 0,7 Menko3epHuctbl anesponut (M3A)
8 0,7-0,8 ToHKO3epHUCTbIN anesponut (T3A)

oonbue 0,8

Aprunnnur

17



KonnuectBeHHasa MHTepnpeTtauma
anarpamm K

* [1pn KonnyecTBeHHOW MHTeprnpeTaunm anarpamm K nonyyaroT ncxogHble AaHHbIe
ONA nojcyeTa 3anacoB PagnoakTUBHbIX Pya.

* KonunuectBeHHaa nHtepnpetauma anarpamm 'K ocHoBbIBaeTcs Ha 3aBUCUMOCTU
naoLwLagm aHoManumm S ot MOLLHOCTU paanoakTUBHOIO MHTepBana h u cogep>kaHuna B
HEeM paanoakTUBHOIo 3/1eMeHTa g, Bbipa>kaeMoW YpaBHEHUEM:

S =K, .qgh,

roe K, - KoapPpumumeHT NponopLmnoHanbHOCTH, onpeaenatomMm MHTEHCUBHOCTb
raMMa-m3anyyeHuma nnacrta HacblLEHHOW MOLLHOCTM NPU €AUHUYHOM coaep>kaHnun B
HEM pagnoakTUBHOIO 3/1IEMEHTA.

° BeI'II/IL—II/IHy Ko onpegenarT akcnepmnMmeHTasZibHoO rno namepeHmnam Ha MoaAeNAX niaacTtoB C
nN3BEeCTHbIM codep>KaHneM pagmnoHykKianga.

HanpuMmep, AnAa ypaHoBbIX pyA ruaporeHHoro tmna n cyetynka MC-13 K, =115 MkP/vac
Ha 0,01% U.



PacueT nnowaaun aHoManmu

d A §
)

.

oM
(%! A
\\\w

-
T

wWooey

Onpenenelme KOHTaAKTOR
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OnpepeneHve MOLLHOCTU

 [Ina onpeneneHna MOLLHOCTU PYyAOHOro MHTepBasna NCnonb3yroT
cnocob 1/2 Iymax, 4/5 /Ymax 3a0aHHON MHTEHCUBHOCTU U AP.

* Boibop cnocoba 3aBMCUT OT MOLIHOCTU pPYAHOro noaceyvyeHus,
PAaBHOMEPHOCTM OPYAEHEHUNA N HEKOTOPLIX APYrmx ¢akTopoB.

* Cnocob 1/2 ] %, NnpUMEHSAOT NPU YCNOBUM HACLILLLEHHOW MO Y-
N3MTYyYEeHUO0 MOLWHOCTU pyaHbix Ten (h=0,6 M) n npwu
PaBHOMEPHOM OpyaAEeHEHUN.

* AMNnTYyay aHoManum [ /"4 oTcUmTbIBatOT OT YPOBHA Y-POHa
BMeLLaroLLMxX Nopoa C y4eTOM pa3HOCTM NoKa3aHum HaA
nepekpbiBalOLWMMN U MOACTUNAKOLLMMIK MOPOoAaMMU.

e lpyrmne cnocobbl onpegeneHna h paccMaTpmBatoTca B cneunanbHOM
nntepaTtype.



 OnpepneneHne coaep>xaHna ansa BCex BUA0OB aHOMaNnnm
Npon3BoanTCcAa no ¢popmyrne:

S

17100k, n

* rae h - MOLLHOCTb MHTEepBana, M.
 3Ha4veHue naowaanm S B cM-MkKP/yac onpenenaeTca no 3aMKHYTOMY

KOHTYpY, orpaHmnyeHHoMy kpmeon K, ocbto rnybuH n KoHTakTaMm
nnacra.



MonpaBka Ha nornowieHne B 6ypoBoMm
pacTtBope n o6cagHbIX Tpybax

* [1Ipn onpepeneHnmn coagep>kaHnm EPO HeobxoamMMo yumnTbiBaTb, YTO Kakaa-To
yacTb Y -U31y4vyeHna nornowiaetcsa B OypoBoOM pacTBope n obcaaHbix Tpybax.

* Nonpaeka Ha nornolieHne B 6ypoBoM pacTeope /], , n obcagHbIx Tpydax

* [1,,0npeaenaeTcsa no HOMorpamMmMme , ¢ 2 KpMBbIMU: OAHa - ANA pacTBopa
(Boabl), apyras - onda >kenes3a (o6cagHbix Tpyo).

* /lcnpaBneHHaa nnowanb paccynTbiBaeTcAd no ¢opMyrne:

¢ . S-10° |
“ {100~ 11, )-(100-11,,)

rae 1, w [1,, - BOAN W3Ny4YeHWsa B MPOLIEHTaX, MOIMOLLEHHbIE,
COOTBETCTBEHHO, OYPOBbLIM PAcTBOPOM U Tpybamu.

OTn BENNYUYNHbBI CHUMAKOTCA C HOMOrpamMMmsbl No pa3HOCTU B AnaMeTpax
CKBa>XMHbl N cCKBa>kKMHHOro npunbéopa 'K v no tonuwmHe obcagHon TpyObI



HoMorpamMmmMa pgna onpepneneHuvs

nonpaBKu
1,%

72

50|

Pae. 12,3, Homorpanma 118 onpefeneiis TOMPRskH 38 NOrACUICHHE MMMi-HITY e B
ROJLE W B ODCLIHEE TPyDax



[lonpaBka Ha cocTOoAHUE
paanoakTMBHOIro paBHOBeCUA

* [1pn onpepeneHnn cogep>kaHma U HeobxoamMo BBOAUTDb eLLE
nonpaBky Ha COCTOAHME pagnoaKTMBHOIO paBHOBECKA MeXay YpaHOM
N pagnemM, NOCKONbKY caM ypaH Y -KBaHTOB NPakKTUYeCKN He aeT, a Bce
V -U3nyyeHne naetT oT paama n npoaykToB ero pacnana.

* CocToAHME pagmoakTMBHOIO paBHOBeECKA onpenenaroT no
coaep>kaHuto B pyae U n Ra, KoTopble HaxoaAaT no nabopaTopHbIM
aHanms3am KepHa.

B paBHOBecHOU pyae cogep>xaHme Ra B 3,4-10' pa3 MeHbLUe,
yeMm U. CooTBeTCTBEHHO, B HEPABHOBECHOM pyde . C nonpaBkou
Ha COCTOAHWE paAnoakKTUBHOIO paBHOBeCUA cogepykaHune U:

. i
qﬂ-ﬂ-‘” H

PP
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OnpepeneHve rMMHUCTOCTI
KonsieKkropa

* B ckBaXkKMHax HEPTAHbBIX U Fa30BbIX MECTOPOXAEHNWN oNpeaenaroT
MUHUCTOCTb KOMINIEKTOpPOB. Ha HOMorpaMmMe ogHa NNHUA
COOTBETCTBYET IMNHaM, Apyran - YNCTbIM KBapLLeBbIM MecKaM.
BennumMHa oOTKNOHEHWA [, OT 3TUX NIMHUW Ha uccneayemMom
nnacte NUHEWHO cBA3aHa C [IMHUCTOCTbIO Konnektopa C, .

*rneaus- I'IOCTOFIHHbIe,Ig Cen = ﬂf}, = 8,1x onpenenaroT ans
Ka>k[,0ro MeCTopoXXaeHna Ha ocHoBe 1abopaTopHOro aHanm3a KepHa.

25



OnpepeneHve rMMHNUCTOCTM
KonsieKropa

47

| .
0’8

O0600LLEHHbIE 3aBUCUMOCTU AJ, =f (c.,) N9 0Caf04HbIX Noposa
a — naneo3sounckue oTnoxenus lNpegypanba; 6 — Me3030MCKNE U TPETUYHLIE

OTNOXEHUS KXHbIX panoHoB . LLUndop KpmBbIX — nonpaBoyHbIn KO UUMeEHT K o



KoHTpoOnbHbIe BONPOCHI

1.Y10 Takoe ecTecTBEHHadA pagno0akTUBHOCTb?
2.B ueM 3aknroyaeTca CyL,HOCTb raMMa-KapoTa>ka?
3.0cHOBHOE Ha3HayYeHne raMmMma-meroaa?

4.Kak BNMAaroT Ha nokasaHuAa Iy pagnoakTMBHOCTb pacTBoOpa U gnamMeTp B Heobca>keHHOM
CKBa)>XuHe"?

5.K yeMy npnBOANT UCKaXXKEHME gnarpaMmmel Iy, BbiI3BaHHOE BNMAHMEM obcaaHOM KOMOHHbI U
LLeMEeHTHOro Konbua?

6.lpaBnna onpegeneHnsa rpaHny, N1acTos No anarpammam K.
7.Kakne BaM n3BECTHbI AEeTEKTOPbLI rAaMMa-KBaHTOB?

8. Kakmne oCcHOBHbIe y3/1bl BXOAAT B COCTaAB KapoTa)XHbIX pagnomMeTpoB?
9.MMouyeMy orpaHmnyeHa ckopocTb ['K?

10.Kakon cnocob6 wucnonb3ylT ANda onpegeneHuna rpaHuy, nnactoB 00M1bLLUOW MOLHOCTY NO
nnarpammam K?

11.Kak onpepgensatot no K copeprkaHne paanoakTUBHbIX 9/1EMEHTOB?

12.Kakne Mewarwowme ¢akTtopbl yUMUTbIBAKOT MNPU KONMYECTBEHHOW MHTepnpeTaunm
nonarpamm K?



	Слайд 1
	Слайд 1, Гамма – метод (ГМ)
	Слайд 2, Гамма – метод (ГМ)  Радиус исследования
	Слайд 3,  Гамма – метод (ГМ) Решаемые задачи 
	Слайд 4, Теоретические и практические кривые ГМ
	Слайд 5, Форма кривых ГК. Количественная интерпретация данных
	Слайд 6, Учет влияния окружающей среды, конструкции скважин на регистрируемую интенсивность
	Слайд 7, Кривые гамма-метода
	Слайд 8, Зависимость формы аномалии ГК от скорости движения зонда
	Слайд 9, Зависимость формы аномалии от скорости движения зонда
	Слайд 10, Гамма-метод (ГК). Aппаратура  измерения гамма-излучения
	Слайд 11,  Аппаратура измерения  гамма-излучения: 
	Слайд 12, Скважинные приборы  радиоактивных методов
	Слайд 13, Выбор параметров регистрации
	Слайд 14, Диаграммы радиоактивных  методов (ГК)
	Слайд 15, Обработка и интерпретация диаграмм ГМ
	Слайд 16, Литологическое расчленение разреза
	Слайд 17,  Определение литологии пласта 
	Слайд 18, Количественная интерпретация диаграмм ГК
	Слайд 19, Расчет площади аномалии
	Слайд 20, Определение   мощности
	Слайд 21, Определение содержания
	Слайд 22,  Поправка на поглощение в буровом растворе и обсадных трубах 
	Слайд 23, Номограмма для определения поправки 
	Слайд 24, Поправка на состояние радиоактивного равновесия
	Слайд 25, Определение глинистости коллектора
	Слайд 26, Определение глинистости коллектора
	Слайд 27, Контрольные вопросы 

