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g‘g DAMAGE FROM ELECTRICAL FIRES IN USA AND EUROPE

— 7 eleier  fires involving electrical failure or malfunction

—A00]0) people die in household electrical fires each year

~ 50000 injuries caused by electrical fires

T T

=35%

o official property damage
billion .

~60Y of electricity-related accidents occur due to malfunction of contact
. connections




IIFRMO SS‘
ELECTRIKA THERMOSENSOR. HOW IT WORKS

1. Wrap the stickers around all contacts
and install Gas sensor in the switch
box.

70°C

2. When heated above 50 - 90 eC indicator

marks will irreversibly change their
colors.

100°C

3. In emergency situation and when the
temperature rises above 100 eC the sticker

THE MOST AFFORDABLE SOLUTION IN THE WORLD releases signal gas that is detected by the

gas sensor.

ThermoElectrika LLC 2018 e



maermol((§
ELECTRIKA FIRE ESCALATION CHRONOLOGY

The Sensor is activated when the temperature reaches 100 °C on alocal sector.

e
S
\/\

Current Solutions

Detection (registration) by firesensors
_________ Heat Detectors

N § [

Fire Detectors

Electro-optical Smoke Detectors

200 @ | --------- Aspiration systems

Detection by thermal imagingcontrol |

Detection the overheating by the «ThermoSensor» system

| E— m
20 g-Mbhhio |

Thermal

a1
o
@

Temperature on the local sector (°C)

1 1 decomposition
1 1 of poIF;/mers FI re
o -
“Somethingigoes wrong” 1 : 2 3 Time
1

System «ThermoSensor» detects even single local
overheating long before the fire hazard occurs.
ThermoElectrika LLC 2018 9




ELECTRIKA ADVANTAGES OF THE THERMOSENSOR SYSTEM

T

Gas-emitting stickers are placed on the contacts. When heated, the stickers change the color and release a
signal gas-marker, which is detected by the gas sensor. The signal of overheating is sent via the RS 485 Modbus
RTU communication link to the control-receiving device or to an existing SCADA system, to an automated work-

place or a fire alarm system. In the retail version, the sensor transmits an audio signal and deactivates the pro-
tected object.

THE SIGNAL GAS RELEASED BY THE GAS-EMITTING STICKERS IS NON-TOXIC ANDNON-FLAMMABLE

SPEED ANDSIMPLICITY HIGH RELIABILITY EARLY DETECTION

OF INSTALLATION

)

The system can be installed Gas stickers do not require power The technology allows The installation of the

both on existing objects and and are immune to electromagnetic prevention of accidents, system allows you to

on those under construction interference revealing the cause in check the quality of exist-
advance ing contacts and wiring

Thermo€Electrika LLC 2018 o



THERMO “‘
ELEGCTRIKA AROUND-THE-CLOCK CONTROL

Unlike current methods of thermal imaging conirol ThermoSensor is on duty 24/7

Control by using thermal imaging camera limited to

few accesses permonth Uninterrupted control

ThermokElectrika LLC 2018 9



mermol((§
ELECTRIKA THERMO-INDICATOR STICKERS

Thermo-indicator stickers allow checking the quality of installation works.

Unlike thermalimaging, the thermo-indicator stickers monitor heating at peakloads, and not in the moment of
the inspection.

80 C, 100 °C 130§c EXAMPLE OF
I I B E g THE THERMO-INDICATOR’S RESPONSE
M B [y | BEFORE AFTER
80 °C, 100 °C, 130 2C o - —~ é

L

80 °C, 100 ¢C, 130°C

V]
c
U
o]
-]
-]
[
=
]

> <

]
[10suas [IMETTY
4y [=asensor
[ESTES owuanL
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ELECTRIKA‘S‘ OUR PARTNERS AND CLIENTS

ES et OBbEAMHEHHAA
(@”“ © MOESK ‘@) ROSSETI Q) SHEPTETIAECIU
(United powercompany)

r-' / 6 '\/‘ JEINAPTAMEHT
L a Elmarsserro ?varnesr OMOSENERGD ?ospiﬁionf&ﬁlgﬁ

Rostec (TATENERGO) (Education department of Mosoowcity)

Sochi mediacenter Moscow schools CHP-22, PSC «Mosenergo»

ThermokElectrika LLC 2018
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ELECTRIKA TOPOLOGY OF THE SYSTEM THERMOSENSOR

AUTOMATED AUTOMATED
WORKPLACE WORKPLACE

SUBSTATION
LOCAL COMPUTER
NETWORK

NEEE =

REMOTE S - T AUTOMATED
WORKPLACE \h - ‘/ WORKPLACE
~ I according to GOST R IEC 618510
i |
\ s N
d MONITORING CONTROL
= UNIT
P Ethernet, RS-232, GSM/GPRS R
ol ®
T o
CENTRAL

CONTROL DEPARTMENT

Modbus RTU, CAN bus

>
. J
SENSOR SENSOR SENSOR I
SGS SGS SGS
( \
FIRE ALARM SYSTEM
Example of installed gas-emittin e
sticke?s ° ° (S « (S Bt
sk ) skg sk Bl |
GAS-EMITTING THERMO-ACTIVATED STICKERS, .
INSTALLED ON HIGH-RISK LOCATIONS WITHIN THE ELECTRICAL SYSTEM
\ J
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E E TRIKA EXAMPLES OF INSTALLATION TO SWITCHGEAR CELL
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HER
‘S‘ SYSTEM IMPLEMENTATION EXAMPLES

: 9.
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=
“‘ SYSTEM IMPLEMENTATION EXAMPLES

o |
—d4

5 m ! | -
(o 47051
uits. Ne 47052 [ un. Ne 47 |
A A
[1\
{ |

; g 4
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THERMO “‘
ELECTRIKA

EXAMPLES OF SYSTEM ACTIVATION

Galopolimer “Kirovo-Chepetsk”

ThermokElectrika LLC 2018

Signal gas density(relative unit)

Substation #132 Abramovo (JSC OEK). Verification of operability in the
framework of the OE.
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BHERNS “‘ APPLICATION RELEVANCE IN ENERGY SYSTEMS
ELECTRIKA

Up to 60% of malfunctions in distribution networks are associated with contact connections.

The consequences of these failures entail emergency situations within power grids of 35 kV and above. They
can lead to large power outages for consumers, accidents at production facilities and offices. The use of the
ThermoSensor system will provide non-stop monitoring of electrical equipment without the need to shut-
down.This will significantly increase the stability of the energy system as a whole and contribute to saving
expensive equipment and people'slives.

; g A
ThermokElectrika LLC 2018 12



_I
ERMO g‘g APPLICATION RELEVANCE IN ENERGY SYSTEMS

ELECTRIKA

Advantages of ThermoSensor system in comparison with thermal imaging control:

- Reduced cost for expensive thermo imaging check-ups, lower number of maintenance personnel;

-Non-stop 24/7 monitoring without time gaps between standard periodical examination, including times of

maximum work load;
- P035|b|I|ty of checklng equipmentthat is structurally unsuitable for thermal imaging;

- It is not necessary to power-off the equipment to perform the check-up.

; oD
ThermokElectrika LLC 2018 14



!_= RMO g‘g APPLICATION RELEVANCE OF THESYSTEM
CTRIKA AT INDUSTRIAL FACILITIES

Therm|28ensor controls the temperature of the contact connections in automatic mode 24 hours in day, 7 days
awee

Installation of the ThermoSensor system allows not only to reduce the likelihood of accidents and level damage
from sudden stops of the process or the transition to the reserve line, but also significantly reduce the cost of
maintenance of electricaltacilities.

The installation of the thermosensor system is especially important for explosion-proof objects, pump and
compressor equipment, control systems.

ThermoElectrika LLC 2018
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ELECTRIKA

THERMOSENSOR SYSTEM REVIEW
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AO O3K 110 c/ie/y1ommM npHinHas:

1) Menoas3osanie TeXHONOrHM MO3BOSET MOBHCHTE YPOBEHL NOXAPHON K
Texnonoruyeckoit Gesonackoct Ha obvextax AO 0K,

2) TexHonorus NOIBOAXET CHUIHTL 3ATPATH HA PEryIspHOE TEMIOBHIHOHHOC
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ELECTRIKA

MADE IN RUSSIA

The productionline is located in the Russian Federation. It is protected with patents and has all necessary

cerlifications.
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THERMO “‘
ELEGCTRIKA WORLDWIDE PATENTS

Based on Russian patents 4 International applications have beenissued (RST)
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THERMO
ELECTRIKAS‘S COMPARATIVE ANALYSIS OF COMPETITIVE DEVICES

ThermoSensorSystem System “Znoi” Radio-channel control Fiber temperature
ThermoElectrika LLC “TestElectro" systems (Avangard) monitoringsystem for
high-voltage cablelines

PTS-1000(SEDATEK)

BECKOHTAKTHbIE i
AQTYMKM Ha [TAB e
j Nl el

ki

CUUTbIBATEADb
AQTHMKOB

Priceby 1 RU =150 $ ~ 500$ over 600S over 1700$
Gas-emitting stickers with Installation of pyromet- Radio channel systems Each contact shall be
System gas-marker detectingsystem. rical sensors oppositeto which use passive wireless connected with the
Overview No restrictions on KS types. Reveals eachKS temperature sensors. These separate temperature
overheating of KS above 100°C. sensors can be installed only sensor
Reliability, simplicity of installation on several contacttypes

Application area: Electrical installation. Type

Closedtype yes yes yes yes

Opentype no yes yes yes
ThermoElectrika LLC 2018
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