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« KomnaHus HoBac sBnsieTca pa3paboTynkomMm TEXHONOMM NOBbILLEHNS HedTeoTaauu.
* Novas Energy - Developer of Innovative Technology for Enhanced Oil Recovery (EOR).

« TexHonorus 3anateHtoBaHa B CLLUA, Poccunckon ®egepauum n gpyrux ctpanax. [lonyvyeHo 6onbLue
40 naTeHTOB

« Technology is patented: in the USA, Russian Federation, other countries. More than 40 patents.
« ObpabotaHo 6onee 300 ckBaxmH. ApdekTnBHOCTL npeBbiaeT 80%
» More than 300 treated wells. Well treatment efficiency rate exceeds 80%

« C 2015 roga siBnsieTca mexayHapogHon komnaHuen ¢ oconcamm B CLLUA, KaHage, Kutae n Poccun.
Asnsaetca pesngeHToM ooHaa CKOSKOBO.

« 2015 Novas Energy is an International Company with offices in USA, Canada, China and Russia.



UcTouHukn npupaiweHuns 3anacoB Hedptu B 2013 roay
Source of growth reserves in 2013

B MepeoueHka /
Reassessment

M [MocTaHOBKa Ha yyeT
/ New reserves

u [lopasseaka /
Additional
exploration

NcTouHuk: focgoknan o cocTosaHuM n ncrnonb3osanHmn MCP
P®B 2013

Source: Government report about condition and uses of
mineral resources in 2013
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CrteneHb BblpaGOTaHHOCTM pa3BeaaHHbIX
3anacoB HedTH, %

Degree of depletion oil reserves, %
BanTuitckaa HIO / Baltic
CesepokaBKasckuit / North Caucasus
Bosro-Ypanbckuin / Volgo-Ural
3anagHo-Cnbupckuin / West Siberia
OxoTtckuit / Okhotsk

TumaHo-Mevopckuit / Timano-Pechora

Mpwukacnuitckuin / Caspian

JNleHo-TyHrycckuit / East Siberia
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Pasbem gna noagkntoyeHme K
KapoTaXkHOW rosfioBke

Connector to
wireline logging head

[MnasmeHHbIn KaHan

Plasma streamer

nAa nnasmMeHHoO-MMnNyrnbCHOro BO34enNCcTBUA

Plasma pulse treatment technology
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-KOahPMLUMEHT NbE30NPOBOAHOCTU
-NPOHULLAEMOCTb

-BA3KOCTb

-MOPUCTOCTb

-K03d. CKMMAEMOCTU XKUOKOCTHU
-KOa. CXKMMaemMoCTu nopoabl

-piezoconductivity index
-permeability

-porosity

-viscosity

-liquid compressibility index
-rocks compressibility index




UA NNasMeHHO-UMNYJbCHOro BO3AenucTBuUs
Plasma pulse treatment technology
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Nany4aTenb npubopa HaxoauTcs B 30HE
nepdopauun, aNekTpoabl 3aMKHYThbI
MPOBOAHUKOM.

The tool is lowered into the well across the
perforation intervals. Electrodes are shorted by
conductor.




UA NNasMeHHO-UMNYJbCHOro BO3AenucTBuUs
Plasma pulse treatment technology

SPE MOSCOW semomm

. SOCIETY OF PETROLELM ENGINEERS

MHMLI,VIVIpyeTCH B3pbIB MeTaryimn4ecKkoro
npoBoAHUKaA, NponcxogunT o6pasoBaH|/|e
nna3mMmbl CO CKa4KOM YIMJ10THEHUA

Initiation of the metallic conductor explosion
which allows the formation of plasma
accompanied by a compression wave




UA NNasMeHHO-UMNYJbCHOro BO3AenucTBuUs
Plasma pulse treatment technology
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BosHuklas ygapHas BorHa yepes
nepdopaunoHHbIe KaHanbl NPOHMKAET B
Npu3aboliHyto 30HYy 1 Aanee B nnacT
CTUMYNUMpYS yrnpyrue konebaHus

Through the perforated channels, the initiated
shock wave penetrates the drainage area and
propagates further on into the stratum inducing
elastic vibration




UA NNasMeHHO-UMNYJbCHOro BO3AenucTBuUs
Plasma pulse treatment technology
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OxnaxpgeHue n cxaTtue nnas3mMbl NPUBOANUT K
BbIHOCY KOflbMaTaHTa B CTBOJ1 CKBaXWHbI, a
yaapHasi BofiHa nepexoauT B 06beMHble
ynpyrue konebaHus

Plasma cooling down, excessive formation
pressure forcing the sedimentation to flow into
the sump of the well, the shock wave altering
into flexible volume oscillations.




MeHeHue (hMnbTPauMOHHbIX CBOMCTB NOopoabl |,
Filtration property variation
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_ B K
] _ pd=(mBL+ [R))

Pressure gradient, kPa
'paameHT pasneHus, klla

Pacxon »uakocTu Liquid flow rate, 10° m3/s
—&— [lo obpabotkn —&— T[locne 20 nmnynbcoB Mocne 40 umnynbcos
Before PP After 20 pulse After 40 pulse

FDES-645

NccnepgoBaHue omnbTpauMOHHbBIX CBOMCTB obpasua kepHa (kapboHathbl YcuHckoro mectopoxaeHuns) npu 20 rpaa.C.
3aBMCUMOCTb rpagneHTa AaBneHns oT pacxona XnakocTu

Research of filtration property of sample of core (limestone deposit of Usinskoe Qil Field), t=20°C.
Dependence of pressure gradient and liquid flow rate
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M3meHeHne BA3KOCTU HedpTU
Oil viscosity variation
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— WcxoaHas HedTb Mocne 30 nmnynscos POTaLMOHHbI
BuckosmmeTtp Rheotest
before PP after PP RN 4.1
Peonornyeckne nccnegosaHna HedTn BepxHero kapboHa Pecnybnuka Eﬁtarv Visgﬁszylmachi”e
eotest .

TatapcTtaH (QuHamuyeckasi BA3KOCTb He(PTN B NIAaCTOBbIX YCIOBUAX (Messgerate medingen
>40 mla*c) GmbH)
Rheology research of the oil of top carbon deposit of Republic of K

V, .=
Tatarstan (dynamic viscosity in the formation > 40 mPa*s) (pc) @—(mﬁL +£5))
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ML aeMoCTU NopoAabl OT Kofinyectsa MMNYNbLCOB |
of characteristics of a core on quantity of pulse |

(m)]
S
>

=

°
[4)
(O]
£
f=
(O]
(o8

Y—
o
-—
c

Q

2

=
[O]
]

o

=
2
g
C
2

1000

800 / = [10JIOMWUT U3BECTKOBbIN
600 /’ —[ECYAHWK CEPbIN
400 -z e
200 [ e == |/3BECTHAK C

( aHrMagpugom

0 1 = 13BECTHAK
0 20 40 60 CLUEMEHTUPOBaHHbIA

YUCNO UMNYJbLCOB
Numbers of pulse

N3ameHeHne KoadhpurumeHTa NPoOHMLAEMOCTHU pasfINyHbIX FOPHbLIX NOPOL
B 3@aBMCUMOCTN OT KONM4ecTBa MMMyrbCOB

Coefficient of the rock permeability for fluid and numbers of pulse
(dependence)
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Dolomitic limestone

Sandstone

Limestone with
anhydride

Massive limestone
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Co3paHune HOBbIX MUKPOTpPELLUH
Creating New Microfissures
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Tomorpadunyecknr aHannsa obpasua nopoabl
(nccnepoaHue nposeneHo B PIY HepTu 1 rasa).
MuKpoTpeLLnHbl 0 06paboTKu BblgeNEHbI
XENTbIM LIBETOM.

MuKpoTpeLLnHbI nocrne obpaboTkm —

rony6bbiM LBETOM.

Tomographic analysis of core sample
(Russian State Oil and Gas University).
Microfractures before treatment - yellow lines.
Microfractures after treatment — blue lines
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pocTpaHeHue acdhdekTuBHoro Bo3nencrteusa NNB
Microseismic monitoring research
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KapTa nnoTtHOCTM aMuccmmn MMKPOCeNCMmnYeCcKomn
SHeprun B NpoekLummn Ha AHEBHYO NOBEPXHOCTb
Density map of microseismic emission

energy in the projection to the surface

PacnonoxeHne MMKpOCENCMUYECKON aHTEHHbI
NoO OTHOLWLEHUIO K ckBaxkmHam A1 n A3

Location of microseismic antenna

in regards to wells A1 and A3
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FNIETaTOB MUKPOCEMCMMNYECKOro MOHUTOPUHra
Microseismic monitoring research
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Pasmepbl COBbITUI NPONOPLUNOHASIbHBI UX SHEPTUN;

O6Lee KoNMYecTBO 3aperncTPMPOBaHHbBIX COBLITUN
- 703, aHeprus amuccum - 3004 kIx;

OHeprnsa makcMmarnbHOro CABUIrOBOrO HaNpPsiXKeHUs -
1950 k.

Event size proportional to their energy;

The total number of events is equal to 703, energy
emission - 3004 kJ,

the energy of the maximum shear stress - 1950 kJ
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YyeHue geduTta AoObIBalOLWEn CKBAXUHbI mpa
Production rate increasing &
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* PeruvoH: Poccus, 3anagHo-Cuxopenckoe MectopoxageHue
* Region: Russia, Zapadno-Sikhoreyskoe oilfield

» Konnektop: kapboHaTHbIN

« Collector: limestone

e Twun ckBaXkuHbl: 4obObLIBatOLLAS

* Production well 223 226 222

211
202

165 1576

105
85

11,8 126

6 10

Ao ofpabonu dakT no akry HMapT anpene Maii aBrycT ceHTAGpE
(bepans) After treatment .Q)K,M'%I?CrYT S cyﬁ:pr = o680, % May Aug Sep

Before treatment (feb) Qlig, m3/day Watercut, %
Qoil, tons/day
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nuyeHuve gebuta AoObLIBaKOLEN CKBAXUHbI
Production rate increasing
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» PerunoH: Poccug, NepBomainckoe MectopoxageHue
* Region: Russia, Pervomayskoe oilfield

« Konnektop: TeppuUreHHbIn

« Collector: sandstone

* Twun ckBaXkuHbI: AoObIBatOLLAs

* Production well

43

Ob6bem goNONMHUTENBHO
nobbiTon HepTn 3a 6
MecsILIeEB COCTaBUI
otonee 1 700 .
Additional oil recovery —

1700 tons in 6 month [o 06paboTkn Lenb pabot Mocne obpaboTkm 3 mecsaua nocne 6 Mecaues nocne 12 mecsues nocne
Before treatment QH 37 T/cyT After treatment obpaboTku obpaboTku 06paboTku
Planned 3month 6 month 12 month
mQx, M3/cytr. ®QH, T/cyT. mO6B., % after
Qlig, m3/day  Qoil, tons/day Watercut, % treatment
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€ NPUEeMUCTOCTU HarHeTaTeNiIbHOM CKBAaXXUHbI
Injection rate increasing
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* PernoH: Poccus, BoctouHo-Baxckoe mecTtopoxaeHue

* Region: Russia, Vostochno-Vahskoe oilfield

N . Y OvHamuka paboTbl nnacra F03/1+2 pno u nocne
KonnekTop: TeppuUreHHbIN Before treatment o o6pabori 5 06pa6oTkm

« Collector: sandstone 6 month after g wecsies nocre... 21

*  Twun ckBa)XUHbI; HarHeTaTenbHag 12 month after 12 mecsues nocre...
: . 18 month after 18
* Injection well Mecslles fnocne

Water capacity of K03/1+2 interval before and
after treatment

35

mQx, Mm3/cyT 730
Qx, % 324
97,2 165
79
36 4 21
21 10 10
m B |
103/1+2 101/243  |1enw pabot ana 103/1+2 101/2+3 103/1+2 101/2+3
103/1+2
o 06paboTKM (He meHee) Nocne 06paboTKM 2 mecAaLa nocne 06paboTku
| I

Before treatment Planned After treatment 2 month after treatment
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Application of PPT in Kuwait (KOC)

Society of Petroleum Engineers

SPE-175264-MS

First Application of Plasma Technology in KOC to Improve Well's
Productivity

Suresh Kumar Chellappan, and Fatma Al Enezi, Kuwait Oil Company; Hussam A. Marafie, Amro H. Bibi,
and Vasiliy B. Eremenko, Eastern United Petroleum Services

Copyright 2015, Society of Petroleum Engineers
This paper was prepared for presentation at the SPE Kuwait Oil & Gas Show and Conference held in Mishref, Kuwait, 11-14 October 2015

This paper was selectad for presentation by an SPE program committee review of in an abstract submitted by the author(s). Conten! _ :‘
of the paper have not been reviewed by the Society of Petroleum Engineers and are subject to conealmn by the author(s). The material does not necessarily refle - .
any position of the Society of Petroleum Engineers, its officers, or bers, Electronic reprod ion, or storage of any part of this paper without the writte = -~ ;
consent of the Society of Petroleum Engineers is prohibited. Permission to reproduce in print is resmcted 10 an abstract of not more than 300 words; illustrations ms - . e
not be copied. The abstract must contain conspicuous acknowledgment of SPE copyright. * : j‘
Table 1—Production Data : Before and After PPT A, oo e .‘-ﬁv ¥ ot o
able roduction Data : r e ( Rt ...‘ .I o, el
b . -
Immediately  After the well was s =
Expected after the job  closed for 17 days 2 ‘
Parameter production was done &  and after the first After the second -3 PO Kaaroos T
parameters ESP was PGOR test was PGOR test was = ["
before the job connected done done -
was done i 5
(07.02.2014) (03.03.2014) (20.03.2014) .. | PiBefore
Production 800 — 1000 1408 BLPD 1279 BLPD 1220 BLPD .
Rate BLPD s iy s e amnweine mne s sene e _uons st
Figure 5—Increase in PIP in Nearby Well RA-000B
Water Cut 60 % 62 % 71 % 78 %
WHP 242 psi 272 psi 284 psi 240 psi
Intake 1500 psi 1968 psi 1972 psi 1968 psi

pressure
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Application of PPT in Kuwait (KOC)

SPE-175264-MS 9

Conclusion and Way forward

e Plasma Pulse Technology (PPT) is an environmentally friendly technology that allows producers
/injectors to obtain sustained higher productivity/injectivity.

e The tool cleans the perforated intervals and change the wells inflow characteristics by fixing near
wellbore damage while increasing the mobility of hydrocarbons within the surrounding reservoir

e Plasma Pulse Technology successfully tested in Kuwait for the first time in well RA-000A.

e The Productivity of the tested well increased from 1.5 to 2.25 bbl/day/psi.

e Plasma Pulse positively impacted the Near by well (~400 m) RA-000B, seen 81 psi increase in
pump intake and 10% reduction in water cut.

e The operation can be carried out very quickly and production impact is seen immediately.

e To apply and prove the effectiveness of the PPT on additional Producer and Injector well
candidates

e Rigless stimulation with slim Plasma Pulse tool to be tested and the same to be applied in
Horizontal wells.

20
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nyeckasa acppekTMBHOCTbL OOPAbOTKM CKBaXXWUH
Wells Treatment Efficiency Statistics

Kapb6oHaTHble KonnekTopbl — 3 ekTUBHOCTL 06paboTkm 87 %,
CpegHee yBennyeHue gebeta nocne NMMNB — 99%

Works carried out on Carbonate reservoirs (limestone)

The Plasma-Pulse Treatment efficiency — an 87% success rate
Average increase in the well productivity factor after the PPT — 99%

TeppureHHble KonnekTopbl (NecyaHuk) — apdekTnBHOCTL 06paboTkn 71%,
CpenHee yBenundeHue gebeta nocne NMMUB - 110%

Works carried out on Terrigenous reservoirs (sandstone)

The Plasma-Pulse Treatment efficiency — a 71% success rate

Average increase in the well productivity factor after the PPT — 110%

AP dekTUBHOCTL 06pabOTKN HarHeTaTemnbHbIX CKBaXXMH 6ornee 95%
The Plasma-Pulse Treatment efficiency on injection wells more than 95%

success rate



BuiBoabl
Conclusions

TexHonorusi No3BosieT 3HAYNTENBHO YBETMYUTL U3BIIEKAEMOCTb He(PTN 6e3
HeraTUBHOIO BIIUSIHUS HA OKPYXXaloLLyto cpeay

Plasma Pulse Technology allows significantly increase oil recovery rate
without negative environmental impact

» CoxpaHeHne ecTeCTBEHHON reonormM4yeckomn
CTPYKTYpbI
« Saves natural geological structure

* He ncnonb3yoTca peareHTbl

* No chemical agents used

* He ncnonb3yloTca B3pbiBYaThblE BELLECTBa
* No explosive materials used

* He paspyliaeT ueMeHTHOE KOoSbLO
 No damage to the cement column
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Cnacnbo 3a BHUMaHue!
Thank you for attention!

23



20

0
o M0
F

200
g 160

120
g 80
S

40

04

NononHuTenbHbIe crnanabl |,

N

o

&
L~

— 10 BOGOEACTEMA = [DCNe BO30RACTEMA

.--"1"‘
W —
2 i
0 00 400 600 800 1200 1400 1810
Hamprxetse copira, h

SPE MOSCOW semomm

' SOCIETY OF PETROLEUM ENGINEERS

Back-up slides

Peonormnyeckune Kpusble NpssMoro n obpaTHoro xoaa
(netns

rmcrepesuca) HedT YCUHCKOrO MECTOPOXKAEHUS
(T=10°C)

Hysteresis loop of oil from Usinskoe oilfield (T=10° C)
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Pesynbrat 06paboTkn ckBaxkuH B CLLUA
Wells Treatment Efficiency in US
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Before treatment After treatment

Region (BOPD) (BOPD) Reservoir
LTaT, p-H npoBeaeHusA padoTt flo oGpadorku flocne obpacorku Konnekto
» P P A P (6app. / cyTkm) (6app. / cyTKM) P
2 40 . Arbuckle Formation
Kansas, Stafford County ApbByKneWckui nnact
0 44 Red Fork Sandstone

Oklahoma, Creek County - MNecyaHnk Pag ®opk

Oklahoma, Creek County 5 57 Mecuanuk Paa dopk Red Fork Sandstone

Oklahoma, Creek County 1.5 5,5 Mecuanuk Pag dopk Red Fork Sandstone

Oklahoma, Creek County 1.5 3.9 MecyaHuk Pag ®opk Red Fork Sandstone
Kansas, Haysville 2t 4’8 N3BecTHaK Muccremnu Mississippi Limestone
Kansas, Haysville 0,75 1.7 W3secTHaK Muccuenni Mississippi Limestone
Louisiana, Shreveport 1 2 W3BecTHak Opeaepukcbepr Fredericksburg Limestone
Louisiana, Shreveport 0,5 1 W3BecTHaK Openepukcbepr Fredericksburg Limestone
Oklahoma, Kay Co 6 18 W3BecTHSK Muccucunm Mississippi Limestone
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