ISSN 1814-1196 http://journals.nstu.ru/vestnik

Hayynwui secmuux HI'TY Science Bulletin of the NSTU
mom 76, Ne 3, 2019, c. 21-32 Vol. 76, No. 3, 2019, pp. 21-32
VNHOOPMATHKA, INFORMATICS,
BHUNVCIIMTEJIBHAA TEXHUKA COMPPUTER ENGINEERING
n YIIPABJIEHVE AND MANAGEMENT

VK 550.8.053:681.3, 550.34.016, 550.34.037.2  DOI: 10.17212/1814-1196-2019-3-21-32

ABTOMATH3AIUA 00PA0OTKH HHAUKATOPHBIX
pe:KUMOB Pad0ThI HEPTAHBIX CKBAKUH

B 0a3e JaHHBIX HENPEPbIBHbIX 3aNuUcCel
MOIHACOCHBIX TeJIeMEeTPUYECKUX CUCTEM

HA OCHOBE CTPYKTYPHPOBAHHBIX sql-3arlp0c03*

M.H. TABPHJIOB', 10.M. KOHOHOB??, C.C. BPOHUK>*

! 634050, P®, e. Tomck, np. Jlenuna, 20, Hayuonansnuiii uccreoosamenvckuii Tomckuii
NOMUMEXHUYECKULL YHUSepcumen

2625003, P®, 2. Tiomens, yi. Bonodapckozo, 6, Tiomenckuii 2ocydapcmeentviil yHusep-
cumem

3634027, P®, 2. Tomck, np. Mupa, 72, TomcKusi Hayuno-uccaedo8amensCkuii u npoexnt-
ML UHCIMUmMYM Hemu u 2a3a

 gavrilovmn@tpu.ru  °yktoml@gmail.com € stanislavbronik@gmail.com

Benenue mocTosHHOrO MOHUTOPUHIA TOOBIYM COMPSDKEHO C MOJTy4eHHeM, 0OpaboTKOH U Xpa-
HEHHEM OrPOMHOIO MAacCHBa IIPOMBICJIOBEIX, IIPOMBICIOBO-T€O(pU3NUECKNX ¥ IIPOMBICIOBO-
THPOAMHAMHYECKUX JTaHHBIX II0 ONOPHOI ceTH ckBakuH. [locienHue NecaTHIeTHS B TPOMBICIIOBON
reo(pu3NKe U CMEKHBIX METOJaX MOHUTOPHHTA pa3pabOTKH Ha MEeCTOPOXKIACHUAX 3anagHoii Cubupu
HaOJII0aeTCs CTPEMHUTEIbHBIA pOCT 00beMa Mory4aeMoil ”HPOPMALMK O TIPOLECCaX, IIPOUCXOIINX
B CHCTEME «CKBaXMHA—IIIACT» U OKOJOCKBR)XMHHOM IIpocTpaHcTBE. ONOpHBIE CETH MPOMBICIOBO-
reoU3UIecKoro U THAPOANHAMHYECKOTO KOHTPOJIS 3a BBIPAOOTKOH 3amacoB Ha MECTOPOXKICHHH
HETPepBIBHO PACTYT (BBUAY NEHCTBHUS OOBEKTUBHBIX (PaKTOPOB BHIOBITHS CKBAXXHUH U3 JEHCTBYIOIIETO
(oHa Ha MO3HUX CTAAUsX JKcIuryararuu). A ¢ 2011 rozma ocymecTsisercs nepexoxn Ha 6onee Tex-
HOJIOTHYHBIE METOABI MPAMOI BBICOKOYAaCTOTHOM PErHCTPALlUM JAHHBIX C IPUMEHEHUEM TEXHOJIOTUi
TeneMeTpuu B neiicTByronieM ¢ouae ckBakuH (TMC) ¢ menpio yIoBIeTBOpeHHsT OTpedHOCTEH 00-
Jiee IIMPOKOro Kpyra INPaKTHYECKUX WHTEPECOB, YTO OOYCIIOBIMBACT BHICOKHME TEMIIBI pocTa 00beMa
IU(POBBIX NMPOMBICIOBBIX JAHHBIX, XapaKTEePU3YIOIINECs] HETPEPhIBHOCTHIO BO BPEMEHHBIX PANAX,
M HEOOXOAMMOCTh aBTOMATH3AIMH ITOBTOPSIOMIMXCS JICMEHTOB aJTOPUTMa 3KCIEPTHOTO aHANW3a U
uHTEepnperanuu. TakuM 00pa3oM, He MEHEe CTPEMUTEINILHO PACTET M KOJIUYECTBO 3aIIPOCOB K LUPpo-
BBIM JaHHBIM. [Ipy HeGoNbIIMX 00BeMaxX NAaHHBIX W/MIM OTPAHUYCHHOCTH BPEMEHHOTO psa OMbIT-
HOMY 3KCIIEPTY HE COCTABIIET TPY/AA U3BJIECYb U3 HUX Mone3Hyto nHdpopmaruio. Ho mis sdpdexrrBHO-
TO HCTIONB30BaHHUS OOBEMHBIX MAaCCHBOB JAHHBIX W MOIYYEHHS Ha 3TOH OCHOBE KAaUYECTBEHHO HOBBIX
pe3yJIbTaTOB aKTYaJIbHOH SIBIISETCS 3ajada CO3JaHus afeKBAaTHBIX AaBTOMATH3UPOBAHHBIX METOIOB
KOMIUTIEKCHOTO aHanu3a U 00paboTku. B 3TOM ciydae aBTOMAaTH3MpOBAHHOE H3BICUYCHHE ITOJIE3HOU
nH(OPMAIUH JIOJDKHO OBITH (hOPMAIT30BAHO, IPOMCXOIUTE €IHHO00pa3HO 1 00beKTHBHO. OIHON 13
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Ba)XHEHIINX MmpoOsieM B paMKax aHajau3a HempepbIBHbIX 3amuceili TMC sBisercs pacro3HaBaHHE
TIEPHOIOB CTAOMIEHOM paboThl HEOOXOAMMOro Habopa M3MEpPHUTENICH CHCTEMBI, BBIICICHHAE U Kilac-
cuduKanus XapaKTepHBIX PEKHUMOB PabOTHl CKBA)XMH HA JUIMHHBIX OJHOMEPHBIX U MHOTOMEPHBIX
BPEMEHHBIX PsIAax (pU3NYECKUX HAOMIOAEHHUH, pacliO3HABAHIE aHOMAILHOCTH COOBITHSA, pa3jelcHHe
(U3UYECKUX U TEXHOJIOTHYECKUX aHOMAaINil (PU3MIECKOTO MOJIS B CKBOKHHE.

KitoueBble cjioBa: TeaeMeTpHsi CKBaXHH, 6a3a reo(pM3HYECKHX NaHHBIX, aJFOPHTM IOMCKA,
YCTaHOBUBIIHMHCS PEXXUM pabOTHI CKBaXKHH, (QU3MUIECKOE M3MEpEHHe, MOJIe NAaBJICHHS B CKBAXHHE,
SHEPreTHYECKOE COCTOSHUE 3alIeXkH, (HIBTPALMOHHO-EMKOCTHBIC CBOMCTBA, CTPYKTYPHPOBAHHbBIC
3ampocs sql

BBEJIEHUE

B HacTosmmeii ctaThe paccMaTpHUBaeTCsl BOIPOC MPAKTUYECKON peann3anud B
(dhopmate CTPYKTYPHUPOBAHHEBIX S(l-3aIpOCOB airopuTMa IMpeaBapUTEILHON 00pa-
OOTKHM NaHHBIX B 0a3e Qu3mueckux uM3MepeHui ¢ npumeHeHneM TMC B cKBaku-
HaxX. llenpro mpeaBapuTENBEHON aBTOMATH3UPOBAaHHOW 0OpaOOTKH CTOUT BBIJEIe-
HUE BPEMEHHBIX WHTEPBaJIOB COOTBETCTBYIOIINX THIPOAMHAMUYECKOMY HCCIIEHO0-
BaHMIO HE(TAHBIX CKBaXHH Ha ycraHoBuBIIMXCsS pexumax (/1) B mporecce ux
9KCIUTyaTalluy U MOJATrOTOBKA Habopa XapaKTEePUCTHK, MOAJCKAIUX JalbHEHIIeMy
9KCIIEPTHOMY aHAJIN3Y M WHTEPIIPETAINH.

AXTyanbpHOCTb 337]a4i 00YCIIOBJICHA 3HAYUTEILHBIM 00hEMOM BHE/IPCHUS CH-
CTeM TeJIEMETPHH CKBaXMH Ha MECTOpOXIeHHAX 3ananHod Cubupw, HaumHas
¢ 2011 r., ¥ COOTBETCTBYIOIINM OOBEMOM HAKOIUICHHBIX HETIPEPHIBHBIX 110 BPEMEHHU
JMAHHBIX (PU3UUECKUX M3MEpPEHHI ¢ BBICOKOH MHUCKpeTH3amuel, 0COOCHHO I Me-
CTOPOXKICHHUI Ha TO3JHUX CTaAusX pa3paboTku. Ilpu 3ToM ciiyuaifHble U UHBIE TEX-
HOJIOTHYECKHE COOBITHS B TpoIiecce Pa3paboTKH MECTOPOXKICHHS TOJDKHBI OBLITH
00eCTIeYnTh YCIIOBHS [T 3allUCH JAHHBIX, XapaKTePHBIX IS CIIEIHaIbHBIX THAPO-
JMHAMHYECKUX HCCIEIOBAHUN CKBa)XKWH, JOCTATOYHBIX UISl MONYYCHHS 3HAYMMBIX
XapaKTEePUCTUK Ul CUCTEMBI «CKBaKHHa—IUIacT», 0€3 JOMOIHHUTEIBHOTO HPOCTOS
Y COOTBETCTBYOIIUX MOTEPH 110 T0OBIYE, 2 COOTBETCTBEHHO M 3aTpaT Ha MPOBEICHNE
TaKUX UCCIIEOBAHUN CIIEIMATTU3UPOBAHHON CEPBUCHOM OpraHu3alyen.

Ho py4HOii 3KkcriepTHBIN aHaMM3 TaKOro 00beMa JaHHBIX MPEACTaBIsIeT co0OH
BEChMa TPYJOEMKYIO 3a7aqy W MPaKTHYECKH HEOCYIIECTBUM B PEATHLHBIX BPEMEHHBIX
paMKax peayH3alliy 3aa4 aHaIn3a UCTOPHH pa3paboTKH MECTOPOXKICHUS IS (DHTh-
TPAIMOHHOTO MOJICTTMPOBAaHMS W/ aHaJn3a BBIPAOOTKU 3amacoB. TakuM o0pazoM,
NpUMEHEHHBI (opMaT CTPYKTYPUPOBAaHHBIX Sql-3alpOCOB Ha Ha4yajlbHOM 3Tare
anpoOar aBTOMAaTH3UPOBAHHOTO AITOpPHTMa OOpPaOOTKH HEMPEPHIBHBIX 3aITUCEH
TMC 000cHOBaH HE TOJIBKO SKOHMHYECKUMH (PaKTOpaMu, HO U YCIOBHEM 3KCIEpH-
MeHTa — 0e3 CIIeHaTbHOTO CO3/IaHMs YCIIOBHI MCCIIEA0BaHMS Ha CKBaXKUHE (UCCIIeNO-
BaHHE B peXUME Pa3padOTKH), YTO IOAPa3yMEBAIO BEPOSTHOCTh OTCYTCTBHS Xapak-
TEPHBIX AaHOMATFHBIX COOBITHIA 32 aHATM3UPYEMBIN TIEPHOA M, KaK CIIEICTBHE, OTCYT-
CTBHE HEOOXOUMOCTH B Pa3pabOTKe 00JIee CIOKHOTO HHTEepdetica 00pabOTKH.

B xoxe skcriepuMenTa yaanock MoATBEPANTh, YTO TIEPUOAUUYECKUE U CITydaii-
HBIE TEXHOJIOTHYECKHE U3MEHEHHUS PeXrMa pabOThl CKBXMH HA OJHOM W3 MECTO-
poxxnennii 3ananHoit CuOUpU MO3BOJAIOT PETUCTPUPOBATH JaHHBIE, MTOXO0XKHE 110
YCIOBUSIM MpPOBENEHHs TUApPOJMHaMUUecKoro uccienoBanus MJI. Peructpupye-
Mbie /] TO3BOISAIOT YMEHBIIUTH IOTEPH NOOBIYM HE()TH Ha PETyJIspHBIE UCCIIEN0-
BaHMS U KOHTPOJIMPOBATh JTUHAMHUKY IIIACTOBOTO JIABJICHHS IO 3aJIEKH, IPOBOIUTH
OLIEHOYHBIE PacdeThl GUIBTPALMOHHO-EMKOCTHBIX CBOWMCTB IJIacTa.
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1. IOCTAHOBKA 3AJIAYH

OCHOBHBIE 33aJlauy KOHTPOJIS pa3pa00TKU MECTOPOXKICHUI OOIIEH3BECTHBI, K
HUM OTHOCSITCS OIICHKAa YHEPTeTUIECKOTO COCTOSHIUSI TPOTyKTUBHOTO IIJIACTa, MPo-
nyktuBHOCTH ckBaxnH, @EC macra n «coBepieHCTBay cKBaXHHBI. OHaKo (ak-
TUYECKHMI OXBAT KOHTPOJIBHBIMH MEPOTPHUATHIMH 32 KaXKIbId OTACIBHO B3STHIN
MEepUo Pa3pabOTKU MO IUIOIIATH MECTOPOXKACHUS HE BCETAa XapaKTepH3yeTCs
JIOCTATOYHOCTBIO H PABHOMEPHOCTHI0, 0COOEHHO 3TO CBOMCTBEHHO JUII MHOTOILIA-
CTOBBIX MeCTOpOXaeHuH 3anaanoit Cudupu.

B cBere BhIlIeCKa3aHHOTO BCTA€T BOMPOC O TPAHUIAX BO3MOXKHOCTEU BBICO-
koTouHbIX TMC Kak MHCTpYMEHTA MOBBIIICHUS WH()OPMATUBHOCTU CHCTEMBI pa3-
pabOTKM MECTOPOXACHWH W BO3MOXHOCTH MOBTOPHOTO aHANIM3a apXHBa 3aIrnceit
TMC ¢ mo3uIuy NepCreKTUB BhIICACHHUS U MHTEPIPETAIIMM HHTEPBAJIOB, CXOKUX
MO0 TEXHOJIOTHYECKHM YCIOBHSIM Ha CIIENUANTH3UPOBAHHBIE THIPOJMHAMUYECKUE
ucciefoBanus. Takum oOpa3oM, A JAHHOTO AKCIEpPUMEHTA 3a/ada TaKoBa: BBI-
JieNieHHe B OOJIBIIIOM MacCUBE 3HAUYCHHI TEKYLIETO JaBJICHHUs HA TIPUEME CKBaKHH-
HOTO HAacoca XapaKTEPHBIX PEKUMOB CUCTEMBI «ILTACT—CKBAXKUHA», COOTBETCTBY-
IONINX YCTaHOBUBIIEMYCS PEXHUMY, B XOJE PEIIeHHs] KOTOPOH yUUTHIBAINCH OCO-
OCHHOCTH W HECOOTBETCTBHUS TUCKPETHOCTH HM3MEpPEHHWH 3a00WHOTO JaBIEHUS U
JleObuTa CKBaXKMHBI. Eciy naBiieHue MOXKET U3MEPATHCS C TUCKPETHOCTHIO B COTHU
pa3 B CEKyHy, TO IeOUT Ha pacCMaTPUBAEMOM MECTOPOXKICHUN U3MEpSeTCs pa3 B
nBa gaca (s OonpImuHCTBA ckBaxkuH ¢ TMC), a B HEKOTOPBIX — pa3 B CyTKH, UTO
coryiacyercs ¢ TpeOOBaHHEM JCHCTBYIONIMX HOPMATHBHBIX JOKYMEHTOB, HO 3HAYH-
TENBHO OCJIOXKHSET BO3MOXHOCTH (POPMHPOBAHHS WHTECPIPETAIMOHHOTO IMaKeTa
JIAHHBIX. 32 OCHOBY OBLIT B3SIT aJlTOPUTM, IIPEICTaBICHHBINA criennamuctaMmu OO0
«bamHUITHNHedTH» (MHKeHepHas nmpaktuka Ne 10-11/2016), amantupoBaHHBIH K
TEXHOJIOTHYCCKUM YCIIOBUSAM PacCMaTPUBAECMOT0 MECTOpOXKIeHus (puc. 1).

Hauano pexnva HI ma
CKBamEEE:
myuep LI = const.
4acrota F = const,
nmasnerme P = const.
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Puc. 1. Anroputm aBToMatudeckoii oopadotku NI ¢ ucmoib30BaHHEM HEIIPEPHIBHBIX
3aMepoB 3a00iHOro naBjieHus aatunkamu TMC

Fig. 1. An algorithm for automatic processing of ID using continuous measurements

of bottomhole pressure with TMS sensors
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2. DOPMAJIN3ALIIUA AJITOPUTMA B BUJE SQL-3AITPOCOB

BxonHbie naHHbBIC 1715 3aIyCKa aNropuTMa — TabJIUIa IPOMBICIIOBBIX 3aMEPOB
(6a3a MPOMBICIOBBIX 3aMEPOB); NTUHAMUYCCKUMH MapamMeTpaMu SIBISIOTCS Ha3Ba-
HUE (KOM) MECTOPOKICHHS, CKBaXHWHBI, Aarta (7), 3aMep MaBJIICHHS Ha TIpHUEME
Hacoca (P) u moyacoBol 1e0UT CKkBaKUHBI (Q).

declare
start date date table := date table();
end date date table := date table();
last val number table := number table();
pres val number table := number table();
prod val number table := number table();
tmp val number;
value cnt number;
check flag number := 0;

pressure cnt number;
pressure total number;
avg pressure number;

prod cnt number;

prod total number;

avg prod number;
begin

delete from IK TEMP TBL;

commit;

for cc in (select uwi,
oilfield name,
oil field code,
well name,
rec date,
nvl (change start, '&start') change start,
nvl (change end, '&end') - 1 change end,
str,
nvl (next str, str) next str,
count (uwi) over (partition by uwi) cnt
from (select uwi,
oilfield name,
oil field code,
well name,
rec date,
lag (trunc(next date, 'DD')) over (partition by
uwi order by rec date) change start,
next date change end,
str,
next str
from (select uwi,
s.oilfield name,
oil field code,
s.well name,
trunc(rec date, 'DD') rec date,
lead(trunc(rec date, 'DD'))
over (partition by uwi order by rec date) next date,
to char (number value) str,
lead(to char (number value))
over (partition by uwi order by rec date) next str
from replicator.onyx param values s
where param id = 36
and rec date between '&start' and '&end'
and s.oil field code = 'MS0345'
- and uwi = '3020016000'
)
where nvl (next str, str + 1) <> str)
order by 1,4)
loop
value cnt := 1;
check flag := 0;
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for ccl in (select *
from (select uwi,

s.oilfield name,

s.well name,

rec date,

lead (rec _date, 1) over(partition by uwi order
by rec date) next date,

lead (rec date, 2) over (partition by uwi order
by rec date) next dateZ2,

lead(rec date, 3) over(partition by uwi order

by

rec date) next date3,
to char (number value) str,
lead (number value, 1) over (partition by

order by rec date) next str,

lead (number value, 2) over (partition by

order by rec date) next strz,

lead (number value, 3) over (partition by

order by rec date) next str3

uwi

uwi

uwi

VYcnoBue cTallMOHAPHOCTH PEKKUMa MPOBEPSIETCS MOCTOSHCTBOM 3aMEPOB Jie-
outa Q w nmaBieHUs P 10 CKBaXWHE, C COOJIFOICHUEM TEXHOJIOTHYECKHUX YCIOBUI
(moctosucTBO yactoTel DLUH F u mrynepa 11I) Ha mpoTskeHHH HE MEHee Tpex
JTUCKPETHBIX W3MEPEHHWH C Y4YeTOM ammapaTypHON morpemHocTH. Eciu pexum
CTalMoOHapeH BO BpeMeHH [, TO 3HA4YeHHS I WHTEPIPETAMOHHON TaOJHUIIHI Tie-
pe3anuchIBalOTCS Ha MOCIENHIO NaTy (OO HACTYIUICHHS W3MEHEHWH CTaluoHap-
HOCTH PEXUMa).

from replicator.onyx param values s

where param id = 184
and rec date between cc.change start and

cc.change end
and s.oil field code = cc.oil field code
and uwli = cc.uwi)
where (abs((str - next str) / decode (str, 0, 0.0001, str))
< 0.05 and
abs ((str - next str2) / decode(str, 0, 0.0001, str))
< 0.05 and
abs((((str + next str + next str2) / 3) - next str3)
/

((str + next str + next str2) / 3)) > 0.15)
and str + next str + next str2 > 0
order by rec date)

loop

dbms output.put line(ccl.next str2||';'|| last val.count);
if value cnt =1

then

last val.extend;

last val (value cnt) := ccl.next str2;

start date.extend;
start date(value cnt) := ccl.rec date-1/12;

end date.extend;

end date(value cnt) := ccl.next date2+1/12;
value cnt := value cnt + 1;
else
for i in last val.first..last val.last
loop
-- dbms output.put line(ccl.next str2||';'|| last val.count);
-- tmp val := last val(i);

if ccl.next str2 between last val (i)-(last val(i)*0.05) and

last val (i)+(last val (i) *0.05)

then
last val.delete(i);
last val (i) := ccl.next str2;
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start date.delete(i);
start date(i) := ccl.rec date-1/12;

end date.delete (i) ;
end date (i) := ccl.next date2+1/12;

check flag := 1;
end 1f;
- dbms_output.put line((last val(i)-
(last _val(i)*0.05))11"';"l| (last _val (i)+(last val(i)*0.05))11"';"l]|
ccl.next str2||';'|| last val.count||';'|| value cnt);
end loop;

B Cliy4a€ HaCTYIUJICHUA U3MEHEHU I CTallMUOHApPHOCTU PEXUMaA IPOBEPACTCA
CYIIECTBEHHOCTh M3MEHEHHUs (TPOEKpaTHOE MPEBBIIICHUE alNapaTypHON MOrperl-
HOCTI/I) WU HACTYIUIEHUE JIPYTOro CTalMOHApHOIO pekuma. B ciydae BBHINOJHEHUS
YCJIOBHM HHTEpHpeTaluOHHAs TabINIa TOTOIHIETCS HOBBIM Ha60pOM JaHHBIX,
B ClIydae CIy4ailHOCTH COOBITHS M/WJTH €ro HECCYHICCTBCHHOCTHU aJI'OPUTM BO3Bpa-
mac€TCda K MOMCKY CTAllMOHAPHOI'0 pEXUMa (B TEKyIEM BpPEMECHU 3aIllMCHU C IIarom
MaKCUMaJIbHOM ,Z[I/ICerTI/ISaI_II/II/I).

if check flag = 0
then

last val.extend;
last val (value cnt) := ccl.next str2;

start date.extend;
start date(value cnt) := ccl.rec date-1/12;

end date.extend;

end date(value cnt) := ccl.next date2+1/12;
value cnt := value cnt + 1;
/*last _val.extend;
last val (value cnt) := ccl.next str2;
value cnt := value cnt + 1;%/
end if;
check flag := 0;
-- dbms output.put line(ccl.next str2||';'|| last val.count);
end 1if;
-- exit when last val.count = 3;

end loop; —--End of ccl loop

pressure_total := 0;
prod total ;= 0;
if last val.count >= 3
then
for i in last val.first..last val.last
loop
pressure cnt := 0;
prod cnt := 0;
avg pressure := 0;
dbms_output.put line(cc.uwil||';'||cc.change start||';'||cc.change end||"';'|]|
start date(i)||' - '|lend date(i)||';'||last val.count);

select count (uwi), avg(str) into pressure cnt, avg pressure
from (select uwi,

s.oilfield name,

s.well name,

rec date,

lead (rec date, 1) over(partition by uwi order by
rec date) next date,

lead (rec date, 2) over(partition by uwi order by
rec date) next dateZz,

to char (number value) str,
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lead(to _char (number value), 1) over (partition by uwi
order by rec date) next str,
lead(to _char (number value), 2) over (partition by uwi
order by rec date) next str2
from replicator.onyx param values s
where param id = 196
and rec date between start date(i) and end date (i)
and s.oil field code = cc.oil field code
and uwli = cc.uwi)
where (abs((str - next str)/decode(str, 0, 0.0001, str)) < 0.05 and
abs ((str - next str2)/decode(str, 0, 0.0001, str)) < 0.05);
-- dbms output.put line(pressure cnt);

pres val.extend;
pres val (i) := avg pressure;

select count (uwi), avg(number value) into prod cnt, avg prod
from replicator.onyx param values s
where param id = 11
and rec date between start date(i) and end date (i)
and s.oil field code = cc.oil field code
and uwi = cc.uwi
and s.number value > 0;

prod val.extend;
prod val (i) := avg prod;

if pressure cnt > 0
then pressure total := pressure total + 1;
end if;

if prod cnt > 0
then prod total := prod total + 1;
end if;

-- and str > 0 and next str > 0 and next str2 > 0;
-- dbms output.put line(prod cnt);
end loop; —-- edn last val loop

end if;

if pressure total = last val.count and prod total = last val.count and
last _val.count >= 3
then
for i in last val.first..last val.last
loop
insert into IK TEMP TBL(UWI, OILFIELD NAME, WELL NAME, FITTING,
FREQUENCY, END DATE, PRESSURE, LIQ DB)
val-
ues (cc.uwi,cc.oilfield name,cc.well name,cc.str,last val(i),end date(i),roun
d(pres val(i),2), round(prod val(i),2));
end loop;
commit;
end if;

last _val.Delete;
start date.Delete;
end date.Delete;
pres _val.Delete;
prod val.Delete;

end loop;
end;

--select * from IK TEMP TBL
Brixon w3 uumkia OCYHIECTBIIACTCA MNPH BBIIOJHCHUUN YCJIOBHA HAKOIIJICHUA

JoctaToyHoro Habopa maHHBIX (3 3ammcu) 1 oopabotku WMJI. Ilpm stom mwmkn
[EPEXOIUT K aHAJIM3y BPEMCHHBIX PSIOB CICAYIOICH CKBaKHUHBL.
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PesynbTaThl mpeaBapuTeabHOro aHanusa AaHHbiX TMC Ha OHOM M3 MECTO-
poxxaenuit 3amannoit CuOMpH MpeacTaBIICHE B TaOIHIIE.

Pe3ynbTaThl npeaBapuTebHOil 00padoTKkn HenmpepbIBHBIX 3anuceidt TMC

Results of preliminary processing of TMS continuous records

CKI:;);::IEIH MTynep Yacrota [Hara, Bpemst JaBnenue Jebut
1014 18 50 14.01.2011 16:00 100 44.8
1014 18 53 17.01.2011 17:00 92.25 533
1014 18 53 20.01.2011 15:00 92 49.5
1040 20 59.5 11.08.2013 17:50 2214 124
1040 20 45.6 22.08.2013 16:17 221.17 252
1040 20 50 25.08.2013 11:56 236 18.3
1387 18 41.72 16.12.2016 16:00 159 535
1387 18 1 16.04.2017 6:40 44.8 3.13
1387 18 50 03.05.2017 22:42 45.61 347

4. OFPABOTKA PE3YJIbTATOB AJITOPUTMU3UPOBAHHOM
HHOATIOTOBKHN JAHHBIX

I'paduk P,,;5 = f(Q) Ha puc. 2 OKa3bIBaeT, uTO B CKBaxkuHe 1387 Hapymmaercs
YCIIOBHE CHHXEHHS 3a00MHOTO IaBJICHHS IPH BO3PACTAIOMINX OTOOpax, U 3TH pe-
3yJIBTAaThl U3 JalibHeHIIel 00pabOTKM MCKIIOUYEHBI. Pe3ynbraT He XapakTepusyer
YCJIOBHSI HCCIEAOBAHMS HA YCTAHOBUBIIMXCS PEXXUMAX.

B ckBaxxunax 1014 u 1040 c pa3Hoii cTeNneHb0 JOCTOBEPHOCTH alpoOKCUMa-
[IMOHHBIM METOJIOM OTpEJENsIeTCs TuTacToBoe nasieHue 141 u 275 atMm cooTBeT-
cTBeHHO. OnpeeneHus CornacyoTcs ¢ pe3yabTaTaMu MPSIMbIX 3aMEPOB IHEPIeTH-
YECKOI'0 COCTOSIHMS IUIACTOB B ATHX CKBa)KMHaX. Pe3ynbTarhl mpenBapuTEIbHOU
00pabotku HenpepbiBHBIX 3anucedl TMC mist ckBakud 1014 u 1040 cooTBETCTBY-
0T YCIOBHSIM CHELHUATIBHOTO TMAPOJINHAMHYECKOTO HCCIEOBAHNS HA YCTaHOBUB-
IUXCS peKUMax.

—

y=-2.1493x+ 27533
R*=1 ¥ =2.2668x+37.724
Ri=1

—

y=-0.9425x+ 141,12
R?=0.7785

0 10 20 30 40 50 60
AebuT

+ 1014 W 1040 1387  ——/luweiinan (1014)  —— Muwedinan (1040)  —— Mukeiinas (1387)

Puc. 2. Tpadux P.s =f(Q)
Fig. 2. Graph P,, = £ (Q)
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NunukatopHeie quarpammbl (puc. 3) yIOBISTBOPSIOT MHHUMAIBLHBIM TPeOo-
BaHMUSM K MPEJCTABUTEIHHOCTH BBIOOPKH, IOCTPOCHBI 38 KOPOTKUHN MEPHOJ ycTa-
HOBJICHHA PEXUMaA (663 SHAYUTCIIBHOI'O NU3MCHCHUA 110 COCTAaBYy NPUTOKA U TEXHO-
JIOTMYECKHUX YCIOBUI HAa CKBaXKMHE), MO3TOMY MOTYT OBITh PEKOMECHIOBAHBI IS
OIICHKH K03 HuIMeHTa MpoIyKTHBHOCTH 00BeKTa pa3pabOTKH HA JATy HCCIEHO-
BaHUsA U OLICHKHU q)HHBTpaL[I/IOHHO-eMKOCTHI)IX nmapaMeTpoB IJ1aCTa B 30HC JPCHU-
pOBaHHMS MPH HATUYHU JOCTOBEPHBIX JAHHBIX O COCTaBE MPUTOKA U €r0 BI3KOCT-
HBIX XapaKTePUCTHKAX.

60
¥ = 1.0595x

2
50 R*=0.7158 A

40

20 ¥=0.4653x%+0.0148

R?=1

00 10.0 200 300 400 500 60.0
dP

+ 1014

B 1040
—— MNunennan (1014)
—— Nuueiinan (1040)

Puc. 3. UnnukaTopHble quarpaMmsl ckBaxus 1014, 1040

Fig. 3. Indicator diagrams of wells 1014, 1040

3AKIIOYEHHUE

[IpakTudeckuii ONMBIT MPUMEHEHHS alrOpuTMa aBTOMAaTHU3UPOBAHHOW 00Opa-
0oTkn HempepbIBHBIX 3anucedi TMC ¢ 1enbi0 BBISBICHUS B apXHMBHBIX AaHHBIX
YCIIOBHIA, CXOKHUX co criennanuzupoBanabiMu [JIMMC Ha MHOTOIIIACTOBOM MECTO-
poxnaennu Hedtu 3anagHoi CuOUpH, MoKaszal cleayromee:

1) HHOMKAaTOpHBIC AUArpaMMBbl B KOPOTKHE TIEPHOABI CTAHOBJICHHUS peXUMa Ha
CKBa)XMHE MOTYT INPHCYTCTBOBaTh B HENpepbIBHBIX 3amucix TMC 3a uctopuio
pa3paboTKu 6e3 KCKYCCTBEHHOTO CO3[aHus YCIIOBHI MCCIIEOBaHMS,

2) peructpanus UJ] mo TMC mo3BosisieT yMEHBIIUTD MOTEpU T0OBIYH HEPTH
Ha o0ecreyeHne peryIsipHbIX HCCIICIOBaHNH;

3) oneparuBHas o6paboTka M/l mo TMC mno3BojseT KOHTPOJIMPOBATh JUHA-
MUKY IJIACTOBOTO JIaBJIEHUA U PaCIIUPSATH TEM CaMbIM ONOPHYIO CETh;

4) ®EC mnacra npu onepatuHoi oneHke /] mo TMC HocUT kauecTBEHHBIN
XapakTep U sABiAeTcs QyHKIHed O0IbIIOro YNCIa BXOJHBIX IEPEMEHHBIX;

5) peuterne o GakTHUECKON MPUTOAHOCTU Ui WHTEPIPETAUN BBIIEIEHHBIX
¢parmenToB HenpepbIBHBIX 3amuceir TMC ocTtaercs 3a 9KCepTOM-00paboTIHKOM.
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Abstract

Continuous monitoring of production is associated with production, processing and stor-
age of a huge array of field, field geophysical and field hydrodynamic data on the wellbore
network. The last decades in field geophysics and related methods of monitoring the develop-
ment of fields in Western Siberia have seen a rapid growth in the volume of information re-
ceived about the processes occurring in the well-reservoir system and near the well space. The
reference networks of the geophysical and hydrodynamic control over the development of re-
serves at the field are not only continuously growing (due to the effect of objective factors on
the disposal of wells from the existing fund in the later stages of operation). And since 2011,
the transition to more sophisticated methods of direct high-frequency data recording using te-
lemetry technologies in the existing well stock (TMS) is being carried out in order to meet the
needs of a wider range of practical interests. This leads to high growth rates of digital field data,
characterized by continuity in time series, and the need to automate the repetitive elements of
the expert analysis and interpretation algorithm. Thus, the number of requests for digital data is
growing no less rapidly. With small amounts of data, and / or limited time series, an experi-
enced expert is not difficult to extract useful information from them. But for the effective use of
volumetric data sets and obtaining qualitatively new results on this basis, the task of creating
adequate automated methods of complex analysis and processing is an urgent task. In this case,
the automated extraction of useful information should be formalized, occur uniformly and ob-
jectively. One of the most important problems in the analysis of TMS continuous records is the
recognition of periods of stable operation of the required set of system meters, the identification
and classification of typical modes of operation of wells for long one-dimensional and multidi-
mensional time series of physical observations, recognition of the event anomaly, separation of
physical and technological anomalies of the physical field in the well.

Keywords: borehole telemetry, geophysical data base, search algorithm, well established
operating mode, physical measurement, well pressure field, reservoir energy state, reservoir
properties, structured queries-sql
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