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roynna KoOMNaAaHUM

POWER CENTRE
FOR NLMK-URAL

4.5 MW electric capacity
25.2 MW thermal capacity

OVERVIEW PRESENTATION
ON THE TURNKEY PROJECT
IMPLEMENTATION



November 14, 2019.

Nizhniye Sergi, Sverdlovsk region
NLMK-Ural power centre solemn
launch




Main characteristics

rPynna KOMNDAHKK

El object: [¢ | B3] Main equipment:

Mini-CHP (boiler house) of a «turnkey» I3 Gas piston cogeneration unit MWM
shop design with total electric capacity of Nl . TCG2032B V16 (1 unit) with unit
4.5 MW and thermal capacity of 25.2 MW N? § installed electric capacity of 4.5 MW;

Hot water boiler units Thermotechnik
TT100 (3 units) with unit installed
thermal capacity of 7 MW

Key project parameters:

Electric power - 4.500 kW; Bl Frequency - 50 Hz; Bl Construction and start-up period - 12 months.

B Thermal power - 25.259 kW; Fuel - natural gas; Operating mode - parallel to external power system.

Voltage - 6 kV; El Execution - shop;




ENGINE TYPE

TCG 2032B V6

ELECTRIC POWER, kW

4500

THERMAL POWER, kW

4259

ELECTRIC EFFICIENCY, %

44.6

THERMAL EFFICIENCY, %

43.2

GENERATOR VOLTAGE, kV

6.3

ENGINE SPEED, 1/min

1000

DRY WEIGHT, t

51.4

MAINTENANCE FREQUENCY,
ENGINE HOURS

4 000

SERVICE LIFE TO OVERHAUL,

ENGINE HOURS

80 000

Main equipment




Basic concepts

rpynnNa KOMMAOAHMURAK

Parties of the project : Name of the project :

HAMK®  NLMK-Ural, JSC - Customer; Implementation of the project "NLMK-Ural.

SMP. Construction of a new boiler house on

the basis of 4.5 MW cogeneration plants”

MKC MKS Group of Companies, LLC - complex
e CONtractor of a turnkey project

Extended turnkey block-diagram

DESIGN PRODUCTION INSTALLATION

ADJUSTMENT SERVICE
I B 3-8 o E—F
APPROVAL CONSTRUCTION DISPATCHING
Project objectives : Basic Project Requirements :
® Reduction of power supply costs ® Turnkey project implementation;

for the Customer's enterprise; . )
m Shop execution of an object;

®  Improvement of reliability and efficiency ® Operation of the object in automatic mode,
of the Customer's enterprise power supply; remote dispatching




Main solutions

Boilers installation and connection

GPP utilization subsystem Power Complex building (shop)




. Implementation
plan (stages)

4.5 MW project schedule, Shop (start) Object implementation stages

TPYyNNAa KOMMOAHMKK

v HAMK| KM KM Mpoekt BLINOAHEHO 160,25 anen| €6 20.10.18 C6 20.04.19 100%
v HAMK | KX K NpoekT BbINONHEHO 138 gHei €6 20.10.18 4Yr 28.03.19 100%
v HIAMK| AP m Mpoekt BbINONHEHO 160,25 aHein | €6 201018 €6 20.04.19 100%
pi
V HIMK| AP AP NpoekTt BLINONHEHO 160,25 pHei €6 20.10.8 €6 20.04.19 100%
v HIMK| AC AC NpoekTt BBINONHEHO 295 pHen Cp 24.10.8 Cp 14.08.19 100%
p p
v HAMK| 3M EL Mpoext BbinonHeHo | 147 axen Cp 241018 | M712.04.19 100%
v HAMK| CcC cc Npoekt BhINONHEHO | 1625 aHen €6 201018 | C627.04.19 100%
v HAMK| TMI T™1 Npoekt BLINOAHEHO 161,75 aHein €6 20.10.18 BT 23.04.19 100%
v HAMK| TM2 T™M2 Mpoekt BbINONHEHO 162,5 aHen C6 20.10.18 C6 27.04.19 100%
v HAMK| BK BK Npoekt BLINONHEHO 147 gHei Cp 241018 Mnr12.04.19 100%
v HAMK| TM TM3 Mpoekt BLINONHEHO 158,38 aHein| 6201018 Bc 14.04.19 100%
v HIMK| FCB rcB MpoekT BbINONHEHO 161,75 aHen €6 20.10.18 BT 23.04.19 100%
pi
v HAMK| OB o8B Npoext BeinonHeHo | 147 akeid Cp 241018 | Mr12.0419 100%
P
Y3 HAMK| A3M A3M MNpoekTt BbINONHEHO 162,5 gHen C6 20.10.18 Bc 28.04.19 100%
po
v = HAMK| 3C ac Mpoekt BBINONHEHD 160,88 gHeis| C6 201018 MNH 22,0419 100%
v HAMK| TC TC Mpoekt BBINONHEHO 147 pHen Cp 24.10.18 Nr12.04.19 100%
v = HNMK| HBK | HBK Npoekt | BeinonweHo | 147 AHen Cp241018 | Mr12.0419 100%
v - HAMK| TN n Npoekt BLINONHEHO 147 pren Cp 241018 Nnri12.04.1% 100%
v = HAMK| TCH FCH Npoekr BbLINONHEHO 147 gHewn Cp 241018 BT 19.0319 100%
v - HAMK| ng ng Npoekr BLINOAHEHO 295 gHen Cp 241018 Cp 14.08.19 100%

4.5 MW project schedule, Shop (finish)

HAMK | 1A nogauu rasa Mpoekt

Ha 2-10 ouepens.( Ha FPY B cTopoHy BK, Wanagka BuifonHeHo 8 oHed Cp 03.0719 Cp10.07.19 100%
ycTaHaenweaem a6Tiopatop).

<
L |

Moprotoska WA, no pasgenam FCH u FCB.( peectp,

- HAMK | Ko npencrasim). Hanagka Buinonvero 8 aHeR Cp 03.07.19 Cp10.07.19 100%
MofroToBMTL NUCLMO Ha BbI30B MHCcNexkTopa PTH,
- ’ BoinonHewo B gHer ) .07.]
HAMK | 1A esplieaiine g Hanagka A Cp 03.0719 Cp 10.07.19 100%
- HAMK | MO Bbie3n ¢ MHCNeKTopoMm PTH Ha 06beKT. Hanagxa BuinonHeHo 2 anein MK 19.08.19 BT 20.08.19 100%
Moanucanne AKTOB CKpbITbIX paboT,
- HAMK | WO CrpouTensHBIX NacnopTos ( TCB 1 ouepens W FCH). HanagKka BuinonHeHo 38 gHer Yr N1.07.19 C617.08.19 100%

Moanmcanue AKTOB TeXHHUECKON FOTOBHOCTH
HAMK | WA Hanapka BoinonHeHo 38 gHel YT1.07.19 C617.08.19 100%
ofbexta (MCB 1 o4epens v FCH).

- HAMK | 1A Myck rasa Ha o6bekT, B o6beme 1-i ouepeam. Hanaaka BoinonHexo 33 gHer BT16.07.19 C617.08.19 100%
- HAMK 1o Cor pi i B MPCK Hanagka BoinenHewo 43 aHed Cp 03.07.19 Cp 14.08.19 100%
- HAMK | WO MnbiTaHne, Hanaaka v Bbigaja NPOTOKON0E HanagKa BuinonHexo 58 aHeR Bc 07.07.19 M« 02.09.19 100%
- HAMK | 1p NoaroToska 3aRenenms & PTH 1 npunokerne M Hananka | Beinonwewo 54 awedn | MW 15.0719 T 06.03.19 100%

B yTBEpPXASHHOM obbeme

NEAYAIN IR YR EAIRTES
I'

|

HNMK| ACB HacTpoiika wkada KMMuA oMTC BoinonieHo 14eHb Br10.09.19 BT10.09.19 100%




Implementation
results

rpynna KOMMAOQAHMKA

T oRGS  Tvar




JMKC

roynna KomnaHuMm

Final technical and economic indicators
of the implemented project:

Own electric power generation at 100% load -
37 500 thousand kWh per year;

Own thermal energy generation at 100% load -
185 thousand Gcal per year;

Average specific GPP natural gas consumption - 0.25 cubic meters/kWh;

Average specific GPP lubricating oil consumption - 0.2 g/kWh;
NOx emissions from GPP (maximum) - 500 mg/cubic m;
Total efficiency (minimum) - 90%;

Gas-piston unit life before the first overhaul - 80 000 engine hours;

Specific service costs for Power Complex including
the major repairs, at 100% load (maximum) — 0.97 cents/kWh;

Average cost of 1 kWh of electricity generation at 100% load
(average for 10 years of operation) — about 2.6 cents/kWh;

Simple ROI period - about 3 years.

Implementation
results




MKC

rpynna KOMMOAHMKM

. Media about
the project

NLMK-Ural power centre covered in federal and regional media

KAPTOTEKA  BAMNPOTCTBA  KDHGEPEHIUN  DORMAC

The launch of the power center Kosmscpoaerrs
for NLMK-Ural became one of the
landmark events in the

distributed power industry in O BN o
2019. The object implemented by T L

the MKS Group of Companies
was covered by the leading
federal and regional media of the

Russian Federation:

IOmHLR Y
YenstiuHex

CTPAHA MHP  OKOWOMMKA GHSHEC —GWHAHCH MEBIXWMOCTL KVAKTYPA CMOPT HLTECH ABTO  CTWIG

* Frosuws sosoc xyrpy 2
WanGon

KpyIHYI0 NPOMBIILIEHHOCTh YCHITHBAKOT
MaJI0H DHEPreTHKOH

Brejena B SKCIVTYATAIHK VEHKATLHAA 3/1eKTPOCTAHIHA JUIR
ypanseroro sapofa HIMK

HW wfwzeD

VIDEO OF THE PROJECT

GKCTNEFT | AKCAEPRT

ypa KpynHy npoMbILLAEHHOCTb
Resoani yprion YCUAHUBAIOT MAAOK IHEPreTUKON
S S T
AR ypaAbCKoro 3aBosa HAMK ¥ ‘;
-t bt P o T % o 2

rpan AHagepon 1
Exogur 8 rpyany HAMK). 14 HeaBpR KomnASkE B ropone Humsse Gopri 6o BEeAH
a6wont, " " &

Ipynna komnaHui «<MKC» BBENa B 3KCNNyaTaLMIO YHUKaNbHbIA
aHeproueHTp ansa HIIMK-Ypan

Gyaer Hey

Ha Ypane BBeAeH B aKCMAYaTALMIO YHUKAALHbIH i
% anopaLIe s orpawe
06beKT Manoi aHePreTHKH

Fpynng L -

P

H Yian s vmymiedtwero seroToaki - pans (sxaguT & pyny
AMK I\ . n HIMK), He ARoBakE B 7 WoTopsid
N s A s s g
Swepn |
n Prouenty 8 7op BWAHTRIA DYRMBHO,
M sl et s iy 4
napyrve

pynina KounEHH <MKC- - EBAYLLIEE HIKHHMBHHTOBOE NPEANPMATHE PoOCCHM -

an
W copTosara npoxata - «HAMK-Ypan- (Bx0aHT B Tpynny HAMK). 14 Hos6pa wa
IPOMIBOACTBBHHOR MOLIAAKE & f. HWRHHE CEPri BbiA BBBASH B SHCAYATAUMIO
HEPTOKDMMAGKE, KOTOPIF HHEA OBECNEHHBATS JAE0A INEKTPHYECKOR H TERAGEOR
P

B TOPMECTBEMHOR LIEDEMONMM OTHDHITHR INEKTOOCTALMN NPWHATM YHACTME FerepansHsi
SMDEKTOD HIMK-VDans MATEWS QYDMANCE, AWDEXTOP T pynink KoMnaHAi «MKCs Makoun
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15 YEARS
IN THE MARKET

20 TYPES
OF PRODUCED
INNOVATIVE
EQUIPMENT

Package solutions

reynna KOMAOAHMUMR

Power facilities engineering

Mini-CHP «turnkey»

Innovative equipment production

MWM official dealer and service-partner

244 MW
OF CAPACITY
IN OPERATION

4 200 sq.m’
OF PRODUCTION
FACILITIES

Implementation of power service contracts

53

IMPLEMENTED

PROJECTS

BRANCHES

About company

Integrator of effective power solutions
Team of manufacturers and engineers
3D design, teamwork at a BIM-server
Computer-Aided Manufacturing

EPC-contracts

(<< <B<W<
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MWM 20 000 i
OFFICIAL DEALER ITEMS AVAILABLE IN I}
AND SERVICE-PARTNER THE COMPANY'S
WAREHOUSE
250 y)

INTERNATIONAL
AWARDS

EMPLOYEES



The MKS Group of Companies - MWM official dealer and service-partner

roynna KomnaHuMm

The MKS Group of Companies is an official dealer and service-partner of MWM - one of the
leading brands in the sphere of cogeneration installations of autonomous power supply
production. From 2017 to 2019 the MKS Group of Companies is dealer No. 1 in Russia by the
results of the MWM engines'sales.

The official dealer and service-partner of MWM status allows the MKS Group of Companies to
resolve all complex of issues connected with sales and further technical maintenance of
engines of this brand. All MKS engineering personnel underwent the certified training at the
manufacturing plant in Germany. Specialists of MKS can carry out balancing and commission-
ing of all levels of complexity. Besides, the status of the official dealer allowed the MKS Group
of Companies to significantly reduce the MWM equipment delivery timeframe and also to
organize an expanded warehouse of the MWM spare parts based on the own workshop in
Chelyabinsk and other cities of presence.

Confirmation

herewith we confirm that the company

MKS Group of Companies LLC
Viktorenko street 5, bld. 1, 9" floor, office 8A
125167 Moscow

Russian Federation

is an authorized

MWM Sales & Service Distributor

in the Russian Federation for the series TCG 2016,
TCG 3016, TCG 2020, TCG 3020 and TCG 2032 gas
generator sets.

This certificate is valid for a period of 4 years
from the date of signature.

Mannheim, 8 April 2019

Clodat/

Daniel Sundell
General Manager Caterpillar Energy Solutions GmbH

Caterpillar Energy
Solutions GmbH




roynna KomMnaHuMm

LOOKING FORWARD TO COOPERATION!

WWW.MKS-GROUP.RU

WE PERFORM ALL TYPES OF WORKS “TURN-KEY"!

v
MKC

v
MKC

v
MKC

A
MKC

Moscow
Victorenko Str. 5, building 1,
Business Centre «Victory Plaza»,
9th floor, office 8a

Moscow, 125167, Russia

Tel.: +7 (351) 222-06-36

E-mail: mks@mks-group.ru
Skype: mks-group

Nur-Sultan

Kunaeva Str., 12/1,

Nur-Sultan, 010000, Republic of Kazakhstan,
Business Centre «Na vodno-zelenom bul'vare»
E-mail: mks@mks-group.kz

Skype: mks-group

Dubai

P.O. Box: 48800, Dubai, UAE

Unit No: 3142, DMCC Business Centre Level No 1,
Jewellery & Cemplex 3

Tel.: +971 54 363 7700

E-mail: mks@mks-group.ae

Skype: mks-group

Munich

Landshuter Allee 8-10, 513,
80637 Munich, Germany
Tel.: +49 89 38 03 53 33
E-mail: mks@mks-group.de
Skype: mks-group

Ph. D. Alaa Zourob

Tel.: +9 715 06 67 54 45
Email: zourob@mks-group.ae

MKC GROUP DMCC Area Manager

Maksim Zagornov
MKS Group of Companies LLC CEO

Tel.: +9 715 436 37 700
Email: zm@mks-group.ae
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