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This formal note is based on the results obtained during field tests of the technology for intensification of the oil extraction processes, liquid injection into
the formation and well drilling.

In the direction of oil production, the work was carried out on the treatment of the bottomhole zone of producing wells with borehole hydrodynamic
oscillation generators and on the use of dispersant for the intensification of gaslift method of oil production.

In the direction of intensification of the liquid injection process into the formation, the bottomhole zones of the injection wells were treated with stationary
and demountable generators of the borehole hydrodynamic oscillation generators type.

In the direction of intensification of the well drilling process, the colmatation of wellbore was carried out with the help of special oscillation generators
(colmatators), and the development of devices on wave principles to increase the direct rate of well drilling also is continued.

The design work on a wave-based pilot production unit to separate water from oil has begun.

I. Increasing oil production

In 1987 - 281 producing wells were processed from the fund of seven oil and gas production directorate: "Nizhnevartovskneft", "Samotlorneft",
"Belozerneft", "Priobneft", "Chernogorneft", "Novomolodezhinskneft" and "Ermakovneft". Of these, 277 wells were put into operation. The effect was
obtained on 168 wells, of which 70 wells maintained the effect in 1988. The average production increase was 6.7 tons per day per well, which is 45% of the
average daily production of wells before processing.

In total, in 1987, the increase in oil production due to the application of wave technology was about 140,609 tons.

The full range of geophysical and hydrodynamic studies was conducted at seven wells within the framework of the special program, which showed the
effectiveness of the use of wave technology and devices for its implementation.

Also in 1987 gas-lifting dispersants on wave principles were tested on 30 wells in oil and gas production directorate "Nizhnevartovskneft". The possibility
of reducing gas consumption by 15-20% or more while maintaining well flow is shown. The widespread introduction of the tested device in 1987 was
constrained by the lack of necessary materials for the manufacture of elements of the dispersants subject to cavitation and abrasion wear.

Work is under way to test various high-strength materials to ensure the required durability of dispersants.

II. Intensification of fluid injection into the formation

In 1987 - 137 injection wells were processed, of which 125 were put into operation. Positive effect from treatment was obtained on 60% of
wells. The average increase was 258 m3/day per well. The average duration of the effect in 1987 was 157 days (about 4 months). Several wells
maintained the effect in 1988.

Geophysical and hydrodynamic studies carried out on 5 wells showed an increase in the coverage coefficient and a change in the injectivity
profile of the productive formations, in particular the connection of new interlayers.




III. Intensification of well drilling processes
In 1987 - 50 wells were drilled using oscillation generators for colmatation of permeable horizons. It has been established that the use of

colmatators prevents the formation of high pressure formations and the absorption of washing fluid in low pressure formations.

In 1987 drawings for 5 prototypes of colmatators made of high-strength material (siliconized graphite) were developed and produced by
VNII of Nonmetalliferous Materials . The tests have shown high resistance of this material to cavitation and abrasion wear, which
allows to master the production of colmatators, satisfying the durability requirements of production.

Based on the 1987 test results, the following

CONCLUSIONS can be made
1. The application of wave technology is a promising direction of intensification of a wide range of oil extraction processes.
2. The treatment of the bottomhole zone of injection and producing wells makes it possible to significantly increase their intake and
flow, respectively, without additional capital costs.
3. The colmatation of wellbore during drilling significantly reduces absorption and penetration permeable horizons. This increases the
quality of subsequent cementing and reduces the likelihood of overpull and sticking of the drilling tools during hole drilling.
4. In order to realize more fully the advantages of wave technology, a further design debugging of devices implementing it is necessary,

as well as expansion of experimental benches and field tests of wave equipment with elements of high-strength materials in order to
increase their durability.

5. 5. There is a need to intensify the application of wave technology to enhance oil recovery and wave engineering testing
processes with the elements of high-strength materials to improve their durability.
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Hectommuit axT COCTEBIEH He OCHOBSHUE pe3yNbTETOR, [OJYHEHHHX Mpu
MPOMBICJOBEN MCTINTEHUAX BONHOBO TEXHUFM [JA MHTeHCHJUKAIMA Mpollecces
noGeuy HefTH, BAHAUKM MMIKOCTM B [MacT ¥ Opd OYDEHMM CHBEKNH.

B Hanpamnenny noShum HedTv padorTs nposomunMes no ofpaGorke npuk
3a60MHyX 30H NOCHBAXUUX CEBEMHH CKE&MMHHEMM MUIDOIMHEVAMECKHME [e-
meparopamy koneSanxdt (CITH) 1 no mpumeHernrd MUCHELTETOPOR MIT MHTEH-
cufuxatpd rasaubTEOro ¢nocota nofsum Hedru.

B nenpaEneHuM HTeHCHEHKALMM NPOLECCA 38KAUKM KMNKOCTH B MiacT
NpoBCIANMch 06PaGoTKH MpUAalolHyX 30H HArHETETRNBHEX CHEGFMH CTs-
IYOHAYHWM M CHeMEEH TeHeparipamu mvna CITH,

B HanpaBneny MHTEHCMEWKAIMY TpOLecca GYPEHNA CKB&EVH MPOBOIMTHCH
PEGOTH 110 {OJBMATEITMY CTRONA CKBAMMH C MOMOUED CISLMEILHEX TeHepaTo-
poe koieGeHnit (¥oxbMerTaTopoB), TAKEE NpOLOMKEHa paspaforre yerpofers
HA BOAHOELX TPUHLMTEX LIR YBeAWUEHWA HEMCcPENCTReHHO CYOPOCTH Mpo-
EDMEY CHBEKKH.

Hauare KOHCTRYKTODEKME PaGOTH MO CO3IEHVH OMNTHO-TOOMBILTEHHON ye-
TAHNBKH HE BOJNHOBEX NPUHUWIIEX NIA OTIENSHHA BOIM 0T HedrH,

I.Yemuenme momy sedtty

B 1987 rory o6paorase 281 noSumanman cksaxuHa M3 fonma cemu HTLV:
"Humneseprozcredrs”, "CamornopHedts”, "Benozepuetrs", "MpuoGexedrs",
"YepHoropredrs", "Hosomononeswxcrtedrs” w "Epmerosnedrs”. Mo i aamy-
weHo B sxcnryaramm 277 cxsexvd. [onyuen offext ua 168 crpaswHax, w3
uix Ha 70 cxsamunax ofgext coxpadnercd » 1988 repy. Cpemnee yeeamue-
HWe nefura cocTapmno 6,7 TOHH HedTH B CYTKM H& OJHY CKBaRHHY, UTC COC~-
TaEnAeT 45% 0T CpefHECYTOUHOTC JefuTa CHBERMH NO ofpafoTHM.

Beero » 1987 rogy yeenuuenwe DoSuum HelTH B pesyiabTare MpHMEHEHHT
BOTHOBOH TexHOZOTMK cocrapuno owono 140609 TomH,

o

Ha CENVHM CHRANHEEX 3 paukax CRQH“EU'IBHD# nporpavMyl MpoOBeneH (164~
HEP KOMANEKC TeodUSHUECKHX W HIPOIUHAMHUECKI MCCAErOBAHMY, Mnia-
2apmaf offexTHBHOCTD NPHMEHEHAR BOJHOBOY TEXHQAOTMM K yerpoheTs mas
€0 DERINA Ay, ‘

Tawxe B 1987 rony npoBeme WCTHTEHUM IasIMPTHHX JHCTELTaTOpOn
Ha Bosropwy npurtimax Ha 30 cxzamumex B H[Y "Hwrxeraproscrmefus”
Morasada BOSMOMHOCTD CHIReHWS pacxons raza ka I5-20% u Gonee nmpu co-
xpereruy nefura cxpewis. [upoxoe BHeZpeHMe WCMETAHHOrO ycTpofcTsa
B 1987 1. CclepsvBATOCH OTCYTCTBHEM HEOGXONMMEX MaTepHEs B Ljif Marc-
TORNEHNT DNEMEHTOB NUCTIEDTATCPE, NOTHEPREHHHEX KAPUTELMOEHOMY U
e0De3NBLOMY MIHOCY.

B HacTOAmee BpeMA TPOBOMATCA DaBOTa {0 MCOHTEHMD DESHEX BHICOKO-
CTOMHAX METEPUAIOE ¢ LENbD 0OecheueHus TpeCyeMoll NONTOBEUHOCTH mvc-
NepremopoE.

2. Murecufunais 3aKauxy KMIKOCTH B IUIGCT

B 1987 romy ofpaorano 137 HarmeTaTeNbHEX CEB&RMH, U3 HAX 3ely-
weHo B oxcinysranve [25, TonomurensHu? sfdexr or ofpafoTxu nomyueH
ua 607 cxpaxun, Cpelnee yeemuueHWe mpueMucToCTH coctapmic 258 u°/cyr.
Ha OmHy CKBawuHy. [lpononmurenpHOCTL coxpaderus ofdexra B 1987 r.
cocrasuna B cpenren I87 eytox, 7.e. okomo 4 wecsmer. Ha pane cxea-
®un afdext coxpedsercs B 1988 rogy.

ﬂpoae,uel-rﬂue Ha 5 CHESXRUHEX PEO-iHSH‘IECKHE ¥ TURROIVHAMUUECHIAS
MCCNEeNOBAKNA TIOKB3ATH YBETHUEHHe KOO(EMLMeHTa OXBETA U U3MeHeHHe
Hpﬂfi':ﬂ.ﬂf TPUEMUCTOCTH TPOLY «T A BHRX nnacTee, 5 UACTHOCTH MOTKINUEHUE
HOBEX TPCTITECTHOB.

3, !nrencudumanug Tooteccol SYDeHUs CREMMH

B 1987 romy mpoSypeno 5@ ckBaxvH ¢ MCHONBIOBEHHMEM eHEpaTopoB
uoneGenut BIA KOJbMATALMN MPOLMIAEMHX ITOPHIOHTOB, YCTAHOBIEHO, uTO
TpUMeHeHNe KOJABMATATOPOE MpENOTEpaNaeT MPOASIEHAS MIACTOB C BHCOEMM
ISEREHNEM W MOTIENEHHE MPOMHBOYWHOM RMIKCCTH B IGCTAX C HUSKMM
naBlEeHNEM.,

B I987 r. Gwin paspeboTeHH uepreXy M usrorosieHs o BHMHHepyn
5 onurHEX 06paciioB KOIGMETETOPOR U3 ENCOKDIpPOUHOTO Merepyara (cumi-
IMpoBarHoro rpaferal, [IpoBeneHHie MCMMTEHUA MOKA3&IM BHCOKYR yeTof-
YMBOCTS TEHHOTO MATEPUENE KAPMTAUMOHHOMY ¥ BOPE3MBHOMY M3HOCY, UTO
TI03BONAST OCBOMTS MPOM3BONCTEO KOJNBMETATOPOB, YIOBJETBODADENX MO
RONTOREVHOCTH TPefOBAHMAM NPOKHIBONCTEA,

-3-

Ha ocrosamem monyuerkie 3 I987 roay nesynncator mensreru® u
CREAOTh CIeTyoHe '

BHBOJH

L. Nipumenetne BOTHOEO? TEXHOJOTVM ABNAGTCR MEWCTIEKTVEHEM HENPABJICHAEY:
MHTEHCHVKALMA IHPOKOT0 KPYTE TEXHOTOTMUECKUX MPOLECCOR JOFHUM Hedri.
2, OfpaGora NpuaaloRHHX 50H HAPHETATENBHHX W LOGMBEOLMX CHEMEMH
T03BONAET CYMECTEEHHO YBEMMUMTh VX MPUEMHCTOCTb It NECUT COOTRETCTHEH-
£0, 03 NOMOMHUTENSHEX KeTMTAIBHEX 3aTpaT.

3. Hompwaranus cTROTA CHEEXMH MpK GypeHAM TOIRONFET CYNECTBEHHO CHU-
AUTE TOMVIONERME 1 NPOAWIEHNE HRUKMEENEETE MPOHVIIZEMEX TCPUICHTOR.
Beneneraie 870r0 B03DECTAET REVECTEO MOCKELYDIETo LEMEHTUPODE
CHIREETCA BEPOATHOCTh BATSREN ¥ MPMXBSTOE GYPOBOTO MHCTYYMEHTE B
M70UECCE MPOPONKM CXBARUH,

4, Jing Goxee rMonHCH pealu3cluy TPENMyNeCTE BONHOBOM TEXHOMOIMM Heol-
XOLMME HersHetues mopefoTHa KORCTRYXUMP pesmeyRUNX ee ycrpofers, a
TENNE PACUUDEHME BKCTICPMMEHT ANBHEX CTEHIOBLX # [POMGNOBHX HCMHTE-
KUY BONHOBOY TEXHURM ¢ BJIEMERTMY VA PHOOKOTNOUHHX MATEDUANOR ¢ Tabp
I0ZUNEEHA WX JONTCBEUHOCTH.

5, HeoOxopmie wHreHckimponare patory 1o ."meru.cﬂ&mo DOJHOECH TeXHO-
TOTI LA YPEMWUEHHA HefTeoTNeuM IMSCTOE ¥ B MPCHECCEY TPOMHCTOBOH
ORIOTOBKYA HefTH,

Hauanshux ynpasnerus goSumu
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Well bottom-hole formation zone treatment results
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Injection Profiles before and atter processing.
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Well bottotn-hole formation zohe treatment resulis
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Well bottom-hole formation zone treatment results
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Well bottom-hole formation zone treatment results
of oil and gas production directorate|
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Pressure recovery curves for well 1176
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Pressure drop curve for well 12114
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Model well treatment plan

Such a plan is prepared for each specific well. By way of example, the specific M-595 well treatment plan.

1. Attach Wave Generator Device to 2 7/8"- 2 3/8” Crossover.

2.Run 2 7/8” tubing to 1168 m depth.

3. Fill up wellbore of well with water (1f not full).

4. Assemble surface equipment in accordance with Scheme below.

5. Fill up Standard Separation tank (7) with clean water.

6. Open all valves and start Pump (6) with 2.8-3.2 Bbls/min (26-30 m*hour) flow rate under
2800-3000 ps1 (19.5-21.9 MPa) pressure n regime of circulation in accordance with the
following loop:

Standard Separation tank (7) - Pump (6) — High Pressure Hose (11) - Sealing Connector (10)
- Tubing (1) - Wave Generator Device (4) - WWS (5) - Casing (2) - Standard Separation
tank (7).

7. Run each jomt of 2 7/8” tubing (starting with 1168 m depth) with speed accountmng for 1
meter per 3 minutes to 1424 m depth.

8. Pull out each jomt of 2 7/8” tubing with the speed accounting for 3 meters per minute until
1168 m depth in regime of circulation m accordance with Step 6.

9. Disassemble surface equipment i accordance with Scheme below.

10. Pull out the rest of tubing, unserew Wave Generator Device from 2 /7/87- 2 3/8” Crossover.

Scheme of Surface and Downhole Equipment

1- 2 7/8" Tubing, 2 — Casing, 3 —300 2 T'E"-2 3/8", 4 - Wave Generator Device, 5 — 33W, § — Pump
capable provida 2.8-3.2 Bhlz‘min (26-30 m'hour) flow rate under 2800-3000 psi (19.5-21.5 MPa)
pressure, 7 — Standard Separation Tank (V = 3040 m™), 8 — valves, 9 — Pressure Gauge, 10 — Sealing
Comnactor betwean tubing and high pressure hosa, 11- High Pressure Hose.



