TEXHOJIOT'UH

000 «Ypan-Juszaus-ITHII> ¢ 2012 roaa yCremHo
BBIIIOJIHAET PabOTHI O (PPEZEPOBAHHUIO (PPAK-
IIOPTOB B TPEXCTAAUNHOU KOMIIOHOBKE Stage FRAC ¢
IPUMEHEHHUEM KOJITIOOMHIOBON YCTAHOBKH.

K JaHHO¥ TEXHOJIOTMHU 1O (PPE3EPOBAHUIO (PPAK-
IIOPTOB B MHOI'O30HHOU KOMIIOHOBKE Stage FRAC
KOMMAHUS NOAXOJUIA OYEHD TIATENBHO. BbLI
MNPOBEAEH AHAIN3 XaPAKTEPUCTUK KOJITIOOMHTOBBIX
YCTAHOBOK, UMEIOMIUXCS B APCEHAIIE KOMITAHUH,

U BBIOOP HAMOOJIEE TTOAXOAANNX XAPAKTEPUCTUK
JULS IPOBEJIEHUS PAOOT B KOHKPETHBIX CKBA’KHMHAX.
M3y4deHbl aBapUUHBIE CUTYALIUH KOHKYPEHTOB,
BBINOJIHAIONINX AaHAJIOTUYHBIN BUJ| PA6OT.
PaccMOTpPEHA M MPOAHATTM3UPOBAHA CXEMA CITYCKA
060pyIOBAHNA KOMIIOHOBKH Stage FRAC B CKBaXKHMHY
OpUrajjlaMu KaruTaJIbHOIO pEMOHTA CKBAXKUH (KPC).

Oco60€ BHUMAaHHUE OBLIO YAEIEHO NTOAO60PY
KOHCTPYKTUBHBIX OCOOEHHOCTEHN PEXKYILETO
HHCTPYMEHTA, IOCKOJIBKY 3TO UMEET OOJIBIIIOE
3HAYEHHE NIPU PA6OTE B MAJIBIX IUAMETPAX HACOCHO-
KOMIIPECCOPHBIX TPYO U TOPUZOHTAJIBHBIX CTBOJIAX
CKBaKMH. YTOOBI UCKIIOUUTD JIUIITHUE CITYCKO-
MNOJBEMHBIE ONIEPAIINHU JIJISI CMEHBI KOMIIOHOBKH
060PYyOBAHM, ObLT PA3PA60TAH YHUBEPCAIBHBINA
dpes, CHOCO6HBIN 32 OAMH CIYCK PAC(PPEZEPOBLIBATD
K4K CEZJIO C MIaPOM MHOI'OCTATUITHON KOMITOHOBKH,
TA4K U TEJIO CABMXKHON My ThL. KOHCTpYKIIUA ppe3a
MO3BOJIAET PACPPEZEPOBBIBATH (PPAK-TIOPTHI C

CO3[JaHUEM MUHHMAJIbHOIM HATPY3KH HA UHCTPYMEHT,

4TO MMHUMU3HPYET PUCKU NOBpexacHud 'HKT B
TOPU3OHTAJIBHBIX YY4ACTKAX CTBOJIA CKBA’KHUHBL.
MHOTO BpeMEHH OBIIO OTPAYEHO HA 1060
BHUHTOBBIX 3400MHBIX JIBUT'ATEJIEN, TAK KAK IIPU
(PppezepoBaHNH (PPAK-TIOPTOB HEOOXOAUMO
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Since 2012 Ural-Design-PNP Company has
successfully milled frac ports with three-stage Stage
FRAC arrangement using coiled tubing unit.

The Company was very thorough in approaching such
technology as milling frac ports with multizone Stage
FRAC arrangement. It examined the characteristics of
the coiled tubing units at its disposal and chose units
with most appropriate characteristics for performing
operations in specific wells. The Company studied the
emergencies faced by its competitors performing similar
operations. It reviewed the diagram of Stage FRAC run-
in-hole operations performed by well the workover crew.

The Company was particularly meticulous in selecting
design features of the cutting tool as it is of great



n006pPATh OIITUMAIBHOE COOTHOLIEHUE KPYTAIIErO
MOMEHTA U1 O6OPOTOB BUHTOBOTI'O 3260HOTO
JUBUTATEIIA.

INocne noabopa COOTBETCTBYIOMIETO OOOPYAOBAHUSA
OBLIIO IPHUHATO PEUIEHUE TPUCTYIUTD K OITBITHO-
OPOMBIIUIEHHBIM padoTaM (OITP) Ha 0O6bEKTAX
33aKA34YUKA.

B nporiecce nposeeHU psafja paboT KOMIAHUA
CTOJIKHYJIACh C HEKOTOPBIMH TPYAHOCTSMU,
TPEOYIOINMU PEIICHUS.

Ipu ppesepoBaHUN (PPAK-TOPTOB KOMIIOHOBKU
Stage FRAC Ha OTJIENIbHBIX CKBA)KWUHAX C HU3KUMU
ITACTOBBIMU JIABJIECHUSAMHU IPOUCXOJUIO
MHTEHCUBHOE MOITIOMIEHUE )KUJIKOCTH, YTO
HETATUBHO OTPAKAJIOCh HA TTOCJIEAYIOMIEM
IPOLIECCE OCBOEHUS U TPEOOBAIO OOJIBIIOIO
KOJIMYECTBA IIPOMBIBOYHOI JKUAKOCTHU. B KauecTse
penieHns Npo6eMbI ObLIT IPOU3BEEH NTOAOO0P
BHUHTOBBIX 3100HHBIX IBUT'ATEIEH, PAOOTAIOMNX
Ha 43PUPOBAHHON JKUJKOCTH, YTO CITIOCOOCTBYET
YMEHBIIEHUIO TUAPOCTATUYECKOTO IABIEHU U
MHOTEPD KUAKOCTU B IPOJAYKTHUBHBIE IIJIACTBL

Jpyrue CKBa KMHBI IOCJIE OCBOEHHS 430TOM 4€EPE3
I'HKT BBIXOAWIN HA PEKUM (DOHTAHUPOBAHUS,
4TO TPEOOBAJIO INIYMIEHN U1 JAJIbBHEUIITNX PA6OT
opuraza KPC. ITpy HU3KHX IVIACTOBBIX IABJICHUAX
OBBIYHOE ITTYIIEHUE CONITHBIM PACTBOPOM IPUBOAUT
K HACBIEHHIO IPOAYKTUBHOT'O ILJIACTA XKUJAKOCTBIO
INIYIIEHU, YTO OTPULIATENIBHO CKA3BIBAETCA IPU
OCBOEHMH U JAJIbHENIIEN IKCILTYaTAIuU. C [IEIBIO
NPEAOTBPALICHUS HEMATUBHOT'O (P (PeKTa INTyIEHU S
OBbLIH IPUMEHEHBI COCTABBI JIJI MAJAIIETO ITYIIEHUA
CKBaXUH, INpokaunBaemble yepes3 FHKT. Peuentypa
COCTaBa ¥ O6'bEM OJIOK-TIAYEK 100U PAJINCH
OT/AEJBHO JIJIs1 KOHKPETHBIX CKBA)KMHHBIX YCIIOBUI
(T1ACTOBBIE IABJIEHUA U TEMIIEPATYPHI), AHAJIOTUYHO
PACCUNTBIBAJICA OIITUMAJIBHBIA PEXKHUM 3AKAUYKHA
uepe3 'HKT.

B nocnegHee BpeMs onepanusd 1o (ppe3epoOBAHUIO
(PPaK-TIOPTOB IIPOU3BOJAUTCA B KOMILIIEKCE
C IIOCJIEAYIOIIUM OCBOEHUEM CKBAKHMHBI
yepe3 'HKT, uTo NpuBOAUT K YBEITUYEHUIO
BPEMEHU ITPOU3BOACTBA PadoT. Kpome 3TOoro,
MIPOAOJIKUTEIBHOCTD PA6OT ONPEAETIACTCA
BU10M I'PIT, BBIIOJIHAEMOT'O YEPE3 MHOTO30HHYIO
KOMITOHOBKY Stage FRAC. IIpu IIpONIIaHTOBOM
I'PIT, B OT/IMYME OT KUCJIOTHOI'O, TPEOYIOTCS
JOIIOJHUTEBHBIE CITYCKO-TIOZ/bEMHBIC OIEPALIUH JJI51
CMEHBI (ppesepyronieii KoMINOHOBKY Hu3a THKT Ha
OOBIYHYIO TUIPOMOHUTOPHYIO HACA/IKY JIJIS1 BHIMBIBA
MIPOIIIAHTA.

B nesiom onepanuys 1o ppe3epoBaHUIO
(PpaK-IIopTOB KOMIIOHOBKH MHOT'OCTAJUITHOTI'O
I'PIT KONTIOOGMHI'OBOX YCTAHOBKOM 3aHHUMACT
HEIPOJOJIKUTEIBHOE BpEMS — OT 24 10 48 4acoB,
4TO O6ECIIEYNBAET CKOPEUIINI BBOJ, CKBA’KHMHBI B
IKCIIyaranuno. ©

technologies

importance when working with tubing and horizontal
holes of small diameters. To prevent redundant run-
in-hole and put-out-of-hole operations to change
equipment arrangement the Company developed a
universal milling cutter capable to mill both ball-and-
seat of the multistage arrangement and the body of
the sliding coupling in one run-in-hole operation. The
design of the milling cutter allows to mill frac ports with
minimal load on the tool which minimizes the risk of
damaging the tubing in horizontal sections of the

well bore.

The Company dedicated much time to selecting
bottomhole motors because milling frac ports requires
ensuring best ratio between the torque and bottomhole
motor speed.

After selecting the appropriate equipment the
Company decided to start a pilot project at the
customer’s site.

In the course of operations the Company faced several
problems that needed solving.

Milling frac ports with Stage FRAC arrangement
in certain holes with low formation pressure was
accompanied by intensive fluid absorption which had an
adverse effect on further well development and required
a higher amount of washing fluid. To solve the problem
it was decided to use bottomhole motors running on
aerated fluid which helps reduce hydrostatic pressure
and fluid losses into productive formations.

Other wells after gas lifting through coiled tubing
went to flowing mode which required well killing for
further operations by the well workover crew. In case of
low formation pressure standard well killing using salt
brines causes saturation of the productive formation
with killing fluid which negatively affects development
and further operation of the well. To prevent the adverse
effect of the killing, solutions for non-damaging well
killing were used and delivered through coiled tubing.
The composition of the solution and the amount of
blocking packs were selected specifically for each well
(depending on formation pressure and temperature);
best mode of injection through coiled tubing was
calculated on a similar basis.

Recently frac port milling operations have been
performed along with further well development
using coiled tubing which increases production time.
Additionally, duration of work is affected by the type of
hydraulic fracturing performed through multizone Stage
FRAC arrangement. Proppant-based — unlike acid-
based — hydraulic fracturing requires additional
run-in-hole and put-out-of-hole operations to replace
the milling arrangement of the lower part of coiled
tubing with a normal jet nozzle for proppant
washing out.

On the whole, frac port milling operation with
multistage arrangement of hydraulic fracturing through
coiled tubing takes relatively little time — from 24 to
48 hours — which ensures faster bringing-in of the well.
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