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OcobeHHOCTH TexHoNnorMm Amirig

@%Amirig

PeanbHO-BpemeHHaa nepeaayva AaHHbIX C BbICOKMM pa3pelleHnem

Mepexon ¢ [T Ha aBTOHOMHbIN MHXKEHEPHbIN KOHTPO/1b

MpeBeHTUBHOE BbIAAB/IEHNE OC/IOXKHEHWUN

ABTOomaTun4yeckoe noctpoeHue TII, pacnpeaeneHue HIMB no nogpagyumkam

[@30Bbl KapOTaX

KoHTponb gonuea n gasneHuni npm CrNo

MHOFOCKBa*XMHHbIN PEXMM PeanbHO-BPEMEHHOIO KOHTPONA

Mepepava vepe3 WITSO/WITSML, goctyn yepes B3b6-nHTepdelic c ntoboro yctpomncrea

PeTpoCneKTUBHbIN aHaAU3 AaHHbIX, coBmeleHne TMCu U



ABTOHOMHDbIA MHXXEHEPHbIN KOHTPOJ1b 6ypeHusn

True vertical depth 999.25 m
Measured depth 243661 m
Bit depth 443661 m
ROP 31.68 mih
Weight on hook 158.35 t
Weight on bit 526 t
RPM surface 125 x1

* B3BewunBaHMeE UHCTPYMEHTA

P
Torque 0.85 kN*m - .
«  OnpepeneHune HarpysKu Ha 4ONOTO ;
Hook position 1547 m = )
. ° P ) Wit ot ]
° I-l 6 Flowrate IN 56.12 liter/sec &
OCTaHOBKa Ha 3abou o N (mesure) 590 e b
SPM 1 56 x1 I 4
SPM 2 55 x1 B W:.
Flow OUT 89.00 % hil
*  Pacuet BpemeHu otctaBaHuA, ECD, Dexp i
Mud weight OUT 1.26 grem3 &
Mud temperature IN 37 °C " H
° P Mud temperature OUT 55 *C a0 & 5
acyer peXXmmos Te4eHNA N BbIHOCa LW/laMa o ole a 3
Total gas (TGD) 0.0256 %  Operation 0 X1 4440 ¢
Total gas (chromat.) 0.0258 % Wi roblem NO PROBLEMS
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NO PROBLEMS




ABTOHOMHbIN UHXXEHEePHbIX KOHTponb: CMO

o Amirig § e . B ]
% Well Monitor Project Registries Database Settings Administration

*  KoHtposnb CMNO (anct CNO)

Time LoG (1:15) D
* [locTaHOBKa Ha 3abol Licholog Dor . ok gositon——0.00]
* Pacyet nonoxeHua gosoTa oo, s 000
* Pacuer kapel CTIO ST S -
¢ OnpegeneHue NOCafoK-3aTAMKEK  wam emani o
* Pacyet peXXMmoB Te4yeHUA U BbIHOCA LW1ama 754 RS o, £=109 13 =11 55
24-04-2021 7; ’z 3=‘112 a7 ::;_‘211 70
*  Ontumwusauma ckopoctun ClMNO c pacyuétom gasneHua 750 H e
761 M= 0
B 701 ) s
cBabMpoBaHMA U NOPLUHEBAHUA. 752
B "
24.04-2021 6;; cno
o ::i noguem, v=04e CKOpOCfnb
T :;; crio C/_’O
SR Zfi MOABEM, V=0.13
11:46:30 J o
24-04-2021 559
12:00 559 MPOCTOM
N
. POM. P=103.35. Q=11.70




Fa30BbIN KapoTax

*  KomburHMpOBaHHbIE 3KPaHbI AN OLEHKM NapaMeTpOB BCKPbIBAEMbIX MHTEPBAJIOB.
* PacwupeHHble BO3MOXHOCTM BU3Yann3aLnm KOHTPOIMPYEMbIX NapameTpoB.
*  COBMELLEHHDbIN C reoNI0rMYecKMMmN NPMU3HaAKaMM aHaNMU3.

* PacwumpeHHble afropuTMbl onpegeneHna napameTpoB naacTa, BoigeneHmne NHK, BHK, noteHuvanbHom
NPOAYKTUBHOCTM, MPOHULLAEMOCTH, COCTaBa NaacToBoro eaounaa.

*  MeToauKun onepexkaloLLeil reoHaBUrauum.

i:»,’wf!;. Amirig
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NMporHosupoBaHue 0C/I0XKHEeHUU noa 3abon B Amirig

Onucaxme Pacuer

=

. Bepudunkauma n npoBepKa UCXOAHbIX AAHHbIX Ha A4OCTOBEPHOCTb

N

. MocTpoeHne reomexaHNYEeCKOM MOAENN CKBAXKUHDI
*  Pacyét mexaHW4YeCcKMUxX CBOMCTB rOpHbIX Nopos,

*  PacyeT KOHCTaHT HaNPAXKEHHOro COCTOAHUSA

* OnpeaneneHuve rpaiMeHToB

* OnpeaeneHune YyBCTBUTE/IbHOCTU CTEHOK CKBaXKMH
* OnpeaeneHve onNnTMManbHOro Npodus

3. MNocTtpoeHue n "ToHKaa HACTPOMKa'" mogenm NPOMbIBKU

* PacuyeT noTepb NpU LUPKYAALUM NPOMbIBOYHOW KUAKOCTU
*  Pacyet 23U

*  PacueT ruapaBanyecKkon cuabl 40N0Ta

* Pacyet LOT, FIT

* Pacuet pa3amepa BbIHOCMMbIX YaCTUL, LWAama

* PacyeT ycnoBusa o06pa3oBaHUA WAAMOBOW NOAYLIKK

*  PacueT ryLweHmnsa CKBaXKMHbI

* Pacuet cBabMpOBaHMA M NOPLUHEBAHMUSA

* MogennposaHne MSE

*  KoppeKTMpoBKa NapamMeTpoB C MPUMEHEHNEM HepoceTeln

4. Mopaenb TEXHONOTMYECKMX PUCKOB Ha OCHOBE CUHTE3a BCEX AAHHbIX U MOAeNel



KoHTponb ocnoxxHeHuu noa 3abon B peasibHOM BpEMEHMU

* CoBmeulleHue real-time c npeasapuTeNbHO NOCTPOEHHBIMU MOAENAMM (FEOMEXaHUYECKUMMU,
MOAENAMMN NPOMbIBKU, MOZENIAMU TEXHONOTMYECKUX PUCKOB)

CNpaBosHuKKM baza paHHbIX Hactpodkn AAMWHWUCTPUPOBaHNE % ‘ Philipp Sirachkov v =
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CpaBHeHWe C NPOrH030M, KOPPEKTUPOBKA MOAENN, MOHUTOPUHT PeasibHbIX

MporHo3Hble AaHHble (Moaenb) [LaHHbIX



Pacno3HaBaHue onepauum u OC/I0XKHEHUMN

PacnosHaBaHue onepauymii:
« Cno

*  [pocTomn

° HapawmwusaHue

. MpombliBKa

. MpombIBKa C pacxaxKnBaHmem
*  [lpomblIBKa C BpaLLEHMEM

*  MMpopaboTKa

*  bypeHue cnangom

. bypeHune potopom

PacnosHaBaHMe OC/NIOXKHEHUI:

*  HIBM (paHHAA cTagus)

*  HIBN (BbIxoA Ha NOBEPXHOCTb)

*  MoTepa uMpKynaunmn (4actmyHan)

*  ToTepa uMpKyAaunn (4acTmyHan)

*  [loBperKaeHne BYPUIbHOM KOJIOHHbI

°© NoaknnHuBaHWe fonoTa

°© HecTabnabHOCTb CTEHOK CKBaXKUHbI

. Mpwuxsat

POCT JaBNEeHNA NpW NpOMBIBKE B
MHT.4241-4261m go 275 atm
nocagku

nocaka

nocagkm

_nocagkm BK
__3aTAXKM

nocagkeM

\ POCT AaeneHuA npW npopaboTke go
1282 aTm
\mornowjedne, HTeHc 0,3 M3/g

pPOCT JaeneHuA npu 5-':.'|JE-|:1L’ MHT.

--4293-4295 . poct. g0 209-220 at

poCT QaEnNeHWA npu BypeHun oo

_ 310 aTm

3ATAMKM |

W 3ATANKE NpW Nogbeme

14 28 TANKKM

| pocT gaenexva npu npopaboTke B
I\MHT.4353-4377m oo 280 atm
ﬁrncagun BK

finocagku BK

lpocT AaBneHnA npu Bypexun fo

11260 aTm




XXypHan aKkTUBHOCTU CKBa)>XWH C Bblie/IEHUEM OnepaLuvmn u
Henpou3BOAUTE/IbHOIO BpEMEHM

HIMB: aBTOMaTH4yecKkoe onpeaeneHue

Amirig

° Bce Oﬂepa LIII/I n paCI'IO3Ha KOTCA S i a— Project Registries Database Settings Administration

dBTOMATUYECKN. -] Time Loe (1:15) Bme
v 0.00 L I—hmk qusilmq ISD DDIi 00 Flow OUT 125.0 AUTO com nt
*  }KypHan aKTMBHOCTEM C HANONHEHMEM
napameTpoB onepauni. voo, , wps sour oo
¢ )HypHan CKBa)KMH MO)KeM 0.00 RPM 80.00 0.00 FI;.':'I\N 150.00

x1 liter/sec

3KCnopTUpOBaTb ANA GOPMUPOBAHUS L engen,

m
3 ) L Wel 7D ) |0-00
T30
Time t .
32
733
R i MPOM, P=142.87, Q=14.06,
- N=60.00, M=12000.00
735
BT NMPOP, P=63.83, Q=7.03
OPERATION BEGIN OPERATION END ‘ DURATION ACTIVITY TYPE 20:15 738 N=60.00,-M=12000.00
38 R na nn Feda
2¢.04.2021 0:00:03 2.04.2021 0:00:18 0:00:15 CIRCULATION 738 POM. P=139.83, Q=13.95,
24.04.2021 0:00:18 24.04.2021 0:02:15 0:01:57 REAMING 720 N=60.00, M=12000.00
24.04.2021 0:02:15 24.04.2021 0:02:27 0:00:12 CIRCULATION 23'04'220033 720 MPOP P=141:85-Q=1389:
24.04.2021 0:02:27 24.04.2021 0:03:57 0:01:30 REAMING o — N=60 00 M=1200000 - — —
24.04.2021 0:03:57 24.04.2021 0:04:08 0:00:11 CIRCULATION ]
24.04.2021 0:04:08 24.04.2021 0:05:29 0:01:21 REAMING T |
24.04.2021 0:05:29 24.04.2021 0:05:43 0:00:14 CIRCULATION 20:45 |1 1
24.04.2021 0:05:43 24.04.2021 0:06:51 0:01:08 REAMING !
24.04.2021 0:06:51 24.04.2021 0:07:03 0:00:12 CIRCULATION R A e
24.04.2021 0:07:03 24.04.2021 0:08:29 0:01:26 REAMING e
24.04.2021 0:08:29 24.04.2021 0:08:39 0:00:10 CIRCULATION 21:00 738 ‘] POM, P=128:68, Q=14.08,
24.04.2021 0:08:39 24.04.2021 0:10:01 0:01:22 REAMING 738 N=60.00, M=12000.00
24.04.2021 0:10:01 24.04.2021 0:10:11 0:00:10 CIRCULATION N E Ry 65 P=143 88
24.04.2021 0:10:11 24.04.2021 0:11:28 0:01:17 REAMING 33.04-2021 740 %:. (33;13:;)'. , 6‘“‘2‘” F'1=1J2.:':”
24.04.2021 0:11:28 24.04.2021 0:11:42 0:00:14 CIRCULATION 2115 749 | = @ V':WSG s 0.00, M 000
24.04.2021 0:11:42 24.04.2021 0:12:49 0:01:07 NPT = iy
24.04.2021 0:12-49 24.04.2021 0:13:11 0:00:22 CIRCULATION 744 . :"_P—:‘Ff; ‘i,“’(fnj'[‘u'?i
24.04.2021 0:13:11 24.04.2021 0:14:15 0:01:04 REAMING 23-04-2021 746 £ GG‘.I_H'_Lj I, 60.00, M=12000
24.04.2021 0:14:15 24.04.2021 0:14:51 0:00:36 NPT 21:30 ; . 179 p-147 87
24.04.2021 0:14:51 24.04.2021 0:14:54 0:00:03 NPT 748 ) o ro e
24.04.2021 0:14:54 24.04.2021 0:14:57 0:00:03 CIRCULATION 750 §’ 0.00, M=12000
24.04.2021 0:14:57 24.04.2021 0:15:01 0:00:04 REAMING 23-04-2021 i = 147 P-143.88
24.04.2021 0:15:01 24.04.2021 0:15:11 0:00:10 CIRCULATION 21:45 752 00 M=12000
24.04.2021 0:15:11 24.04.2021 0:16:05 0:00:54 REAMING 754 e o
24.04.2021 0:16:05 24.04.2021 0:16:23 0-:00-1& ROTARY DRILLING . P=142 87
24.04.2021 0:16:23 24.04.2021 0:22:13 0:05:50 ROTARY DRILLING 23-04-2021 757 0. M=12000
24.04.20210:22:13 24.04.20210:22:33 0:00:20 CIRCULATION 22:00 750 .:J e
n-43003




Cxema opraHmsauum real-time MOHUTOpPMHra

CKOpOCTHOWM KaHarn nepegaydu
AaHHbIX

WITSO/WITSML KaHan nepenavn

AaHHbIX ANF XpaHeHus Aata-ueHTp

CepBep Ha bypoBow

o i
= e
4496.61 oy

MoHUTOpPMHI Ha 6ypoBoii Oduc 3aka3umka

10



KomaHaa

NeB PaccMaH, BvkTop MacnsHmHoB, AnekcaHap JleBalLos,
CEO CTO [vpexTop no
pa3BuTuMio busHeca

Ir@amirig.com vm@amirig.com al@amirig.com

WWW.amirig.com

®ununn Cnupaykos,
[vpeKkTop CepBUCHbIX
NpOEKTOB

fs@amirig.com
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