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L @ NPP Energia, LLC has been registered in 2010. The scientific and production
= - facility is located in the city of Tver. As of September 2024, the company
§ i employs more than 155 highly qualified specialists including honored workers
: \ o of various industries, the employees with academic degrees of doctors and
; Q?ﬁﬁ&g%ﬁ%fgﬂ%@ : candidates of sciences. The total area of production and support facilities is
s Ne 981878 - more than 4200 sq.m: including office area, assembly laboratories - 1500 sg.m.
* b The machine equipment is the most modern and advanced: CNC machining
% SHEPAS é centers — 10 units, five—axis CNC milling centers of various layouts — 3 units,
. - CNC lathes — 3 units, universal milling and lathes - 6 units, electro—erosion
§ i e S i CNC machines - 18 units, a section of robotic plasma surfacing of wear-
e el resistant coatings — 2 units, robotic welding post — 2 units, installation of gas-
. o oy . flame spraying of wear—resistant coatings - 1 units, 3D Printer for metal
: ey : ISLM280. 3 installations for thermo baro tests (maximum pressure up to 2000
g i o i e i u atm.), a complex for laser surfacing of wear-resistant coatings based on an
2 s AR § industrial robot.

: Pyvosoouness Dedeparunoi cryactu g

§ g e 10030 § Metrological section, including 16 full-size models and 7 models of half-plates
;;%Qéxtﬁ}) Bt 2E R R B RY RR ORTOBY RS R B BERM Z*/:'* I'* Bt B8 Bt kﬁ*?ﬂ‘(‘i%&%?‘-,é (p from 165 to 31 g/Cm3)

The metrological facility in the village of Pasynkovo is being reconstructed, the facility is located right at the entry to Tver from Moscow side. It
will be a modern metrological center: 700 sq.m of premises, a storage for radioactive sources for 10 positions, 3900 sq.m of land area. Well
diameters range from 126 mm to 400 mm, model height is at least 2.5 m, sump depth is at least 5 m. Mineral skeleton is made of marble and
quartz. The range of hydrogen change: from 0.6% to 36%. Density range from 1.6 g/cm? to 3.2 g/cm3. Range of change of photovoltaic factor
from 1.5 barn/el to 6 barn/el. 2
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Erosion Cutting Workshop

Building site

Machining shop No. 2 and the assembly of
RSS

Machining Shop No. 1 and metrology

Locksmith workshop

Office building

Welding station and robotic section of
laser and plasma coating with carbide
metals
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We have contracted (purchased) the following equipment for the
existing one :

1.

@ N OTE WD

Complex for laser surfacing of wear-resistant coatings based
on an industrial robot

3D metal printer SLM-280

Automatic longitudinal turning

Installation of flame spraying based on an industrial robot
Portal milling processing center

Vertical machining center VMC1890L

Vertical milling machining center model VM-6

CNC lathe TC800

| The equipment is currently being unloaded and installed.




The office bU|Id|ng houses the administration, design and methodological departments, electronics laboratories, and an assembly site for
LWD devices.
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Specialists of service support
and repair of LWD modules go
to the Customer's departments
for maintenance.
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Workshop of mechanical processmg and metrological site
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The metrological section includes 17 full-size models and' semi-

plastic models (p from 1.65 to 3.1 g/cm?), aluminum material of the
AMGB6 brand, water, quartz sand, Koelga marble, fusible clay.
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Quality control :

Much attention is paid to the chemical composition of metrological

models in order to calculate the density and effective atomic S e EEEEE
number (Re) Of the models With greater accu racy. Measurements 000 "Komnanus "Metann-akcnepmuaa', info@metall-expertiza.ru, Ten.+7(499)390-13-16

WUcnbitatenbHan nabopatopus

are necessarily duplicated in different laboratories. LS T

o
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000 "Komnanus "MeTann-akcneptusa’, info@metall-expertiza.ru, Ten.+7(499)390-13-16

WcnbitatensHan nabopatopus
«META/1-3KCNEPTU3A TECT»

o YTBEPKIIAIO
oy
7w TRylepdguHil AMpeKTOp
[

000 "Koumnawnusi "MeTann-akcnepTusa’, info@metall-expertiza.ru, Ten.+7(499)390-15-16

000 «[Mepsan NlabopaTtopua»

Nabopatopus Hepaspywatowero KoHTpons/McnbiTaTensHas nabopatopua
141014, Mockosckan o6nacTs, r. MbITuuy, yn. 3-n KpecTbaHckas, cTp. 23, nom.1-41

109129, . Mockea, yn. TekcTunbiuukos 8-a, 4. 11, ¢. 2 Jancaram:

OrPH 1185029008229 MHH/KNN 5029230172/502901001 Ocnonanie

+74951429317/www.thefirstlab.ru

TPOTOKOJ HCTILITAHWI Ne 2904-2XA/22 o7 29.04.2022r.
Sasazmic: 000 "HIIT DHEPTHSI" Hemrraren
ObbexT i B—
HTJI: TOCT 4784-2019,
. Bua nenurranmii: onpe,
Hentirate:sroe ofopy)
- Onmiko-oMHCCHORH

UcnoitatensHas nabopatopus
«METAU1-3KCNEPTU3A TECT»

3akarunk: ﬁ:—,m VTBEPKIAIO

na e

6. Pesynaria nensiam 00O «Mepsan /labopaTtopumsa» Ocnopanne e
T
Na6opatopus Hepaspywaiowero KOHTpona/UcnbitatensHan naboparopus ObnexTit: i
141014, Mockosckan 06nacTs, 1. Meituui, yn. 3- Kpectbanckan, crp. 23, nom.1-41 Marepuan: 000 "Komnanus "MeTann-sxcneprusa’, info@metall-expertiza.ru, Ten.+7(499)390-13-16

109129, . Mocksa, yn. Tekcrunbuykos 8-, 4, 11, c. 2

Tun o6pa
OFPH 1185029008229 MHH/KNM 5029230172/502901001
- +74951429317/www.thefirstlab.ru Henurarens Ucnbitatenshas naboparopua
Fe : «META/I/1-3KCNEPTU3A TECT»
v} TPOTOKOJI HCIIBITAHHH Ne 2904-2XA/22 o1 19.09.2022r. Temnepaty|
A 1. 3akasauk: 000 "HII SHEPTHS" P VTBEPXJIAIO
2. OGmexT MenrTanmii: 05pasus SO1-04 i "
S02 . 3. HTI: FOCT 4784-2019. TOCT 7727-81 Pesymsarsi BRI AHpeKTOp
4. Bua nembITanuii: onpezieniene XHMIHECKOrO COCTaBa MeTaTTa akazmk: & 3K g
S03 50 5. Hcmbiratebioe ofopynosane: 00F SRR
- T - Onmiko-omHecHonnbtli cnexrpomerp JADC100-M, caun. o nosepke Ne CIT 1576172 10 08.12.2022 . Octonarm Allyuncnmn MLA.
S04 260 6. PesyinTaThi HenLITaHNit MpHBEcHH B TaGanue 13 ObnexThr:
Tporokoa
Ta6nmia | Opons Marepua:
Xummieckiil cocTan MarepHania 06pasuos T oGpasif NeM3X-17052021 or 17.05.20!
7! ! o 10 PE3YALTATAN MPORGIICHHA XHMHNECKOTO a3
MaccoBast 710151 XHMINECKOTO evenTa, % E
Obpaten | Mapka meraznia 2 % cau 3akasunk: 000 "HITI SHEPTUSI"
Fe cr Ti Mn si Cu Al Ni Mg Zn = F Ternepary
P OcroBanue 115 npoBeenus padots: cuer Ne647 ot 14.05.202] r.
0.0009 0016 0.004 0072 0.0023 99.581 0.0032 0.0022 0.033 A0 no TOCT 4784-2019 4 0. Ananuz meme
TOCT 3331 8 O6nexT: parmentui
S02 0.0005 0.003 0.001 0.089 00014 99575 | 0.0013 0.0012 0015 A0 1o TOCT 4784-2019 5 0. —— Marepuan: marrih
J I 0.250 0.0007 0018 0.002 0.068 00020 99586 0.0029 0.0026 0.032 AJ10 10 TOCT 4784-2019 i o Tanbl 06painos: MakpowwiHd)
4 . . APTOH-5C®  (3an.  NeAS-199,
S04 0.260 0.0005 0.003 .001 0.091 99.593 0.0011 0.0010 0.015 AJ10 no TOCT 4784-2019 cameTenbeTBO 0 nogepke NeTT 0086655 nefictsutensho 0 09.11.2021 r)
== Kounanus MeTang Odpaseu patypa B 20°C. O Bosayxa: 56%.
Hikeriep ®esopos C.B. AHAU3 MEMAIA MPOGEDEH MEMOOOM AMOMHO-DIMUCCUONHO0 Crekmpao020 anatusa no TOCT §51.10-93
3 04 Peay1LTathi XHMHUECKOrO aHAMH3a NIPEICTABIeHS! B TaG. 1.
o 4 0 Tasama |
Xumheieckii COCTaB HCCTIEIOBAHHEIX OGPA3LOB, MAce.%
‘ [ospasen] Be | Mg | ar si ca | m ke | N [ o

11 <0.001 | 94.658 3.929 <0.001 0.001 <0.001 0.344 0.003 0.001 0.004
12 <0.001 | 94.536 4.066 <0.001 0.001 <0.001 0.324 0.003 0.001 0.002
Obpaseu| zn Y zr Ag | Cd sn
n 1.081 0.001 <0.001 0.001 <0.001 | <0.001 | <0.001 0.005 <0.001 0.006
12 1.084 0.002 <0.001 0.001 <0.001 | <0.001 | <0.001 0.007 <0.001 0.005

11, 12 - cnnas MA2-1 o T'OCT 14957-76.

The difference in the iron content of Fe leads
to a change in Pe by 0.09 bar/el, density by
0.005 glcmd,

3aeayiouuii naGoparoprcii Iy MA.

Crpannua 1us 1
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Welding stations and a robotic section of laser
and plasma coating with carbide metals
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All workshops, offices, laboratories are fully air-
conditioned and equipped with ventilation
equipment.

Erosion Cutting Workshop

13




3D Printer for Metal ISLM280 £Ce,
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SHEST

Milled. Now we're typing!
Milled

Printed

Printed
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Thermal heat testing site

ploigy S AR A S

During the production process, all manufactured modules go through the thermal
heat testing stage several times.
All thermal cameras are equipped with temperature and pressure sensors.

‘r"‘-b

[

SHEST

The thermal and pressure testing area is
equipped with three installations. Two units for
testing modules in assembly. Maximum internal
diameter is 230 mm. The useful length of the
installation is 4000 mm. The max pressure is 200
MPa. The max temperature is 200°C. The 3rd
installation s of smaller dimensions and used for
certain assemblies testing.



Flagship - LWD Module by NPP Energia, LLC v

Stages of development:

2016 March - start of development;

2018 August — first commercial drilling;

2019 July - the conclusion of the ETS SCMR was received,;
2022 July — the 100th LWD module was released;

2024 September - more than 280

LWD121 and LWD172 modules were serially released.

Sonde stabilizer

Gamma-ray sourse

Casing pressure sensor
External temperature sensor

. ‘ Container
)

Lower calibrator

Power supplies unit

E"‘-b

“o

SHERPI 1S

Power supplies unit

Upper calibrator

Fast-neutron sourse

Near neutron sonde

In-line pressure sensor

Far neutron sonde Internal temperature sensor

Electronics unit

Interface connector

Acoustic caliper sensor

Measured parameter:

1. Formation density by GGL (16 sectors image);
2. Hydrogen content by NNL (16 sectors image);
3. Photoelectric absorption index Pe;

4. Caliper logging by GGL and acoustic sensor;
5. Bore and annular pressure;

6. Annular temperature.

16



Methodological, software and hardware support of the modules LWDxxx-2NNL-
GGLDL(-3GL)

In addition, the module LWDxxx-2NNL-GGLDL(3GL) equipment includes:

PR
e o
i

1. Methodological recommendations for logging whil
drilling with  LWDxxx-2NNL-GGLDL equipment and %
processing of measurement results;

2. EnSE software package for testing, module setup,
calibration, preparation of modules for drilling and after
drilling data reading;

3. PowerLogPro* software package for processing
registered data after drilling;

4. Operation manual, a set of documentation for routine
maintenance and repair work, a list of spare parts, etc.;

5. A set of ground equipment and cables, spare parts,
tools and accessories;

6. A density sample kit for calibrating the GGL and LP
channel and a porosity simulator kit for calibrating the
NNL channel are optionally available.

* Certificate 2024612647 on state registration



Resolution by Expert and Technical Council of the State mineral reserves Committee {c(,cfg

Minutes Ne6 dd Jul 29, 2019 — SHEPIT 1S

Note the up-to-dateness of the domestic tool
complex of stationary radioactive logging while
driling LWD which allows replacing any
foreign analogues;

To recognize the possibility of using LWD
systems for geophysical surveys and
geonavigation in horizontal, directional and
vertical wells;

To recognize that it is possible to use the data
obtained by LWD modules by NPP Energia,
LLC when estimating HCS, in the course of
drilling to estimate the effective thickness,
porosity and density of rocks in horizontal,
directional and vertical wells;

Recommend that the LWD system T
manufactured by NPP Energia LLC be
included in the register of technologies
approved by ETC SCMR.
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Dynamics of production development of NPP Energia LLC

‘ool
SHERPI NS
. Neutron generators i LWD 121
i Self-contained devices . LWD 172
]_l Cable devices . Carrying out
maintenance

As of October 2024, more than 285 LWD

devices of various standard sizes have been
manufactured. Work with them is carried out during
the construction of wells in Western and Eastern
Siberia, in Orenburg and Bashkiria, in Kamchatka, on
Sakhalin.

7013 "014 201‘5 7016 7017 7018 7019 70"0 70”1 7027 7073 7074

As of June 2024, Schlumberger drilled more than 1000 km of horizontal and vertical shafts using the LWD121 and LWD172 modules,
manufactured and developed by NPP Energia LLC. The circulation time was more than 72000 hours*. The devices are used for
geonavigation when drilling horizontal wells with a length of over 3000 m using RUS. Many LWD devices manufactured by NPP Energia
LLC currently have an operating time of about 2500 hours of circulation or more.

* The information is provided and published with the permission of Schiumberger.
19



Examples of data comparisons of LWD devices of NPP Energia LLC and Schlumberger and Weatherford devices
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The result of the work of LWD modules manufactured by NPP Energia LLC,

integrated into the logging complex of BHA BURSERVICE LLC
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Examples of informative data in the drilling process
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We supply LWD121-2NNK-GK LP and LWD172-2NNK-GK-3 GK devices c e
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Schiumberger
HEd)TErEOdJI/ISVIKA h

The LWDxxx-2NNK-GK(-3 GK) modules have an open data exchange protocol.

This allows operating drilling companies to connect modules to their BSCs either independently
or jointly with employees of NPP Energia LLC. At the moment, the modules of NPP Energia LLC
are connected to a number of different telesystems of various drilling companies, including APS,
Schlumberger, etc. Currently, work is underway to connect the LWD121 and LWD172 modules of
NPP Energia LLC to the BHA of several other companies.
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Workshop for machining and assembly of RSS: the accuracy of metal processing in ‘Cccu.,;.
some places reaches +/- microns.
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In September 2024 on the LUKOIL-Western Siberia field was tested the RSS, developed and manufactured by

NPP Energia (Tver), the system of the “push-the-bit” principle. The RSS operating modes are controlled by 4 " .
changing the flow rate on the mud pumps or changing the rotation speed of the drill string. Power is supplied SHE&E- NS

from own electric generators.

Control unit

Sub /

Control module

Diverter block
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The main technical characteristics

Nominal outside diameter, mm
Nominal borehole diameter, mm

Diameter (with folded)/(with all blades open), mm
Length (with sub), mm

Inner diameter, mm

Nominal weight, kg

Maximum intensity of spatial curvature, °/10 m
Maximum torque, kN'm

Maximum/Minimum flow (Medium Flow), I/s
Maximum weight on bit, t

Maximum operating temperature, °C

Maximum pressure, MPa

121
152.4-155.6

149/166
4600
37
250
2,5
12
22/11
"
150
80

it‘cc ‘el
SHERP NS

Regarding import substitution: All documentation (drawings, electronic circuits, software) were developed at NPP Energia in Tver, as well
all the “hardware” with the exception of some parts made of hard alloy. In manufacturing were used 5-axis milling machining centers, robotic

areas of plasma and laser surfacing, and 3D metal printing.

To date, two test drilling operations have been carried out in two wells. For the first time, the "cruise control" operating mode was tested,
when the RSS by default should maintain the direction set at the time of turning on the power generators when drilling. A 100 m long section
was drilled. The direction was maintained with the specified accuracy. The second test included a full-fledged drilling of the horizon at a
depth of about 3 km. It was drilled along a given trajectory of 685 m, while the maximum intensity of spatial curvature of 2.8°/10 m was

obtained!

26
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Atest stand for the operation of the control shaft and an installation for testing the “og
electronics of RSS in a liquid flow with a flow rate of up to 30 liters /sec.

':'.II\—!&'PFMS—?
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When rotating the BHA, the control shaft of the RSS is in a geostationary position.
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3.Electrical resistivity

4. Density

Water-saturated porosity

5. Image of GGK LWD,
g/em3

SRES amp 400k Hz LZ (Om.m)

GGKP (gem3)
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A fragment of real-time data during drilling of RSS produced by
NPP Energia.

Data on density, hydrogen content, and cavernometry were
obtained by the LWD-121 device developed and manufactured by NPP
Energia.




For notes




For notes




Thank you all,

who assisted in the development, testing
and implementation of this technology:

PJSC «Kogalymneftegeofizika»

BURSERVICE LLC
Bashneftegeofizika JSC

Intelligent Systems LLC
Trajectory Service LLC
Schlumberger

AZIMUTH IT, LLC

PJSC LUKOIL-Western Siberia
GERS Engineering LLC

AXEL

APS Technology, USA

Tensor, USA
NPF AMK Horizon LLC
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