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About the company. Place and History

The date of foundation: 2nd of March, 1992

Legal-organization form: limited company

Obninsk =

The first town of science in Russia

Original idea of company foundation was by Andrei Karzhavin who had
good experience in work and production of MIMS thermocouples in
nuclear industry and science studies.

Obninsk is one of the major Russian science cities. In 2000, it was awarded
the status of the First Science City of Russia. The city is home to twelve
scientific research institutes. Their main activities are nuclear power
engineering, nuclear methods and radiation technology, technology of
non-metallic materials, medical radiology, meteorology and ecology and
environmental protection.
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About the company. Place and History

Production stalit lypesiofipioducts

‘CABLE THERMOCOUPLES
types K, L(E), J
CABLE ELECTRIC HEATERS

RESISTANCE SENSORS
1997 PLUTINUM and COPPER

PLATINUM THERMOCOUPLES
1998 types Band S

REFERENCE THERMOCOUPLES

2000 THERMOWELLS
CSSTN
2007 reference types N
IN-SITU CALIBRATION
2014 RTD and TC with HART
2015 MULTIPOINT THERMOCOUPLES TYPE 2
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About the company. Present days

S
Staff: 89 employees Amongicapitallassetsiowinedibysliesey
Working area: 2380 m? S Companygalie:

Two buildings of production facilities, total
area of 1 850 sq. m.

One office building, total area 530 sq. m.




Research and Development

Conferences " "f*{
E Russian and International conferences Ve
“Temperature” 2001 (Podolsk), 2004 (Obninsk),
2007 (Obninsk), 2011 (St. Perersburg), 2015 (St.
Perersburg)

B 8th International Temperature Symposium.
Chicago, USA 2002

Tempbeijing 2008, Beijing, China

) cZ\UAUXQ _
» OCT20-23, 2008, BEI/INCIRe IS

Oth International Temperature Symposium. L.A.
USA 2012




Intellectual property

Inventions

+10 inventions have been made and
realized in production. (1 of them in
2017, 1 in 2018). Expired -1

< 24 patent rights for utility models of
thermoelements and thermowells (1
in 2017). Expired -9




Intellectual property

Hot junction quality testing: 2 patents

T1 1':2 Time

C d
_ _ _ FIGURE 2. The Diagram of Transient Process of
FIGURE 1. Possible Defects in Hot Junction Zone Thermal EMF for Good (a) and Defective (b) Hot
a — without defects; b —non-welded wires; ¢ — Junctions. t, andt, are the momentsof tim for

t=t,-t, Iisa

welded junction thinning; d — micro cracks and current switching on and off.
pores in welded zone of a junction. longitudeof currentpulse -



Intellectual property

In=situ calibration.




Intellectual property

Low responsertime
thermocouples:. 3 patents




Intellectual property

Multipoeint thermocouples: 2




Intellectual property

Thermowells. 7 patents




Standardization Activities

== ®epeparbHOE QreHTCTBO
4eCKOMY DEIVAUDOBAHVIO M METOOAOTM | |

ce «Temperature thermophysical and dilatometrical measurements» Federal Agency
on Technlcal regulating and metrology

E Metrology committee at scientific council of RAS «Thermophysics and heat-and-power
engineering»

E Russian group of experts (REG):

- participation in IEC standards developing and discussions;
- preparing of new Russian national standards in temperature measurements

F ASTM Committee E20 on Temperature Measurement ﬂglb

INTERNATIONAL




Quality management syst

CHICTEMA CEPTUOUKALIMM PYCCKOT'O PETMICTPA
RUSSIAN REGISTER CERTIFICATION SYSTEM

CERTIFICATE

SD10,

- Cardiiicatted sihce = 2004

Certiiicate organization =
Association for certification
«Russian Register»
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

o

DoeclneEntst

This is to certify that the Quality Management System of

M.

ing Company "TESEY",
Limited Liability Company
Legal address: 144, Lenin Prospect, office 72, 249034, Obninsk, Kaluga region, Russia
Actual address: sector No. 1, site No. 2, Municipal territorial unit Verhovie,
249100, Zhukavsky district, Kaluga region, Russia
has been assessed and found to be in accordance
with the requirements of

IS0 9001:2015

in respect of design, development, production, control and supply of
temperature measurement tools (thermoelectric transducers and resistance
p ure for
measurement tools, industrial electric heaters

No: 16.0627.026
of 24™ July, 2017

Management system centified since 2004

This certificate is valid until 29 April, 2019 eneral pf Certificatig

n "Russian Register”

if conditions of centificat Pl
This Certificate i he proparty o Cerifadon Assockuon "Russian Regiser’s
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LIST OF THE COUNTRIES WHICH ARE REFRESENTED I¥ IAF AND ARE SICNATORIES OF THE MULTILATIRAL AGREEMENT OX

Airaln vod N Zoand J4S-ANE Aryon O, Al AA, Belim BELAC, Bus COCKE, Grat Brkan UKAS, Hasgary NAT. Viewmam
B, Germany DAKLS, Honi-Kong FIGAS, Greece £51D, Desmark DANAK, Fvpi EGAC, nfia NABCD, Todoweia KAN. rdued INAD. Span
ENAC, lily ACCREDIA, Canads SCC, China CNAS, Korea AR KAS, Costa Rica ECA, Lusersburg OLAS, Malapsia DSV, Mexlcs EMA,
eeriend R Narway A, EAE DAL, Palta INAC,Porn INDECOP Feltnd PCA oo PAC, Rl RENAR, S ATE Siagapere
SAC, Siovakia SNAS, Sloveniu SA, USA A2LA, ANAB, ANSL, I4S, Thailand NSC, Taiwia TAF, Tusisia TUNAC, Turkey TURKAK. Urugnay OUA,
mupm.n FAD. et THSAS, Feniee COPRAL, , ol Repablie CAL Cale I, Switzerand S35, Sween SUEDAC Sk SIAB
O, Souh A SANAS,

01-006887
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Quality manual;
Documentary procedures

l[nternal audit = twice a year

External audit = once a year

IQNet and
Certification Association "Russian Register”
hereby certify that the organization
Manufacturing Company "TESEY",
Limited Liability Company
Legal address: 144, Lenin Prospect, office 72, 249034,
Obninsk, Kaluga region, Russia
Actual address: secter No. 1, site No. 2, Municipal territorial unit Verhavie,
249100, Zhukovsky district, Kaluga regicn, Russia
for the following field of activities
design, development, production, control and supply of
temperature measurement tools (thermoelectric transducers
and resistance temperature detectors), thermowells for
temperature measurement tools, industrial electric heaters
has implemented and maintains a
Management System
which fulfils the requirements of the following standard

I1ISO 9001:2015

Issued on : 24" July, 2017
Validity date : 26" April, 2019

Registration Number : RU-16.0627.026
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OIL REFINING / PETROCHEMICAL

Angarsk refinery

1 b "b - Komsomolsk refinery
| e - Novoil = Novokuybishevsk refinery
- Ufaneftehim mrosNeErFT - Sizran refinery,
- Vyksa Steel Works BAWHEDTE | _ yfimskiy refinery - Kuybishevsk refinery
= Chusovoy : 4 - Tuapse refinery
Metallurgical Works r ~ - Ryazan refinery
— - - KINEF - Saratov refinery
-Bratsk, Boguchansky, o =
n RUSAL Krasnoyarsk, A PV THEGTES ‘\J r @ 3 .
K Sayanogorsk and other (3 GAZPROM - Moskow refinery
smelters F » A 2 [CWemcms3 - Omsk refinery
A - Toliattisintez
@), - SIBUR-Kstovo
Ar—d SIBUR-Himprom r z '
ENE RG ETICS \EERRER——Y M LUKOIL - Volgograd refinery
OIL COMPANY - Permnefteorgsintez
L <4 - Nizhniynovgorod refinery

e,an - Berezovskaya, Smolenskaya, L@ mm B

Jayvinskaya hydroelectric plants
Q\Vé‘ Enel Reftinskaya; Konakovo;_
2\ Sredneurals hydroelectric plants Vehicle/ MACHINERY’S CONSTRUCTION

-Kostroma,

Jie
INTER e“;;‘“ RAOUESCherepetsk @ - Leningradsky

hydroelectric plants Metallichesky Zavod (LMZ)

LHIDEEE } - Kaluga Turbine Plant
. @ AVTOVAZ -Taganrog Boilermaking Plant
JSC Sibeco CJIIIEII-Z «Krasny Kotelshchik»




PRODUCTS

CABLE THERMOCOUPLES

type K, type L (E), type J, type N~ 200°C — 1300°C

RESISTANCE SENSORS

Platinum and Copper

A PLATINUM THERMOCOUPLES . .
N tme s, tvpe B 0°C — 1800°C
\ REFERECE THERMOCOUPLES  300°C — 1200°C

THERMOWELLS

- 200°C - 600°C




JTECEH | MIMS cable Thermocouples — A==

Accuracy and metrolog

- We test all our source o satisfy following:

[peaenbHble oTkNoHeHMa oT HCX Tepmonap KTXA, KTHH E permissible deviation of diameter:

d+0.025mm or +1% acc. O IEC 61515 and ASTM E
585

E calibration type: acc. to IEC 584-1

3,50
3,00

2,50
E tolerance class: acc.to ASTM E230

200 ESpecial selected accuracy “class 0” for extremely

precise measurements by thermocouples at low

1,50
temperatures

1,00

0,50

0,00
40 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
——"Kk0" - KTXA, KTHH }
——"K1" - KTXA, KTHH, KTXK (TECEWN)
——"K1" - KTXA, KTHH, KTXK (FOCT 8.585)

_ Termperature, °c : - ‘

Maximum deviation from nomin



ermocoupies




> Certified to satisfy IEC 61508 to be used in measuring loops of
emergency systems level SIL-2, and allowed to be used in loops rated &g
SIL-3

> Indication of sensor error by NAMUR NE43, NAMUR NES89

> Electromagnetic compability NAMUR NE21 and TR CU 020

> Transmitters are in international HART  device reestr
http ://eng.hartcomm.org/hcp/products/products.htmi )

|braries for any DCS systems (DD & AMS, DTM, GSD and also



itters
ith-transm

ture sensors with t

ra

Tempe

RTD) a
imary sensor (TC or
e Pri

s
3

e AEPA Dy arg
0 Tapgypee ECH Oy pep

AET 2
i } MUE 3200 L.
O ety T
Erituaggyg el T e THbrny, himiy
’ Borunige. P TEN gy HThp g,
} lvn::;um: g

gy nr.-vrru.ml'»a 'nnu:.hw;.,ml- ey,
1 “TEcy ), Ww"-r.q Hlmw
¥ PETNcyy, -.ll.l:.u-luﬂ-\; -
s § vy,

P =5 11
. years:::
Calibration Period e
Inter

rs!
Warranty= 5 yea




) TECEHM | RTD and TC for hazardous areas

and Exd(marked1ExdIICTES
012/2011
sensors have patern approval certificates for Russia and CIS
* Exia / Exd temperature sensors with output signal

4-20mA and (or) digital output by protocol




Different types of connection heads

CreneHu 3awymThI
no NOCT 14254 B3pbIBO3ALHTDbI

@ OExiallCT4...T6X
unu

OBwenpombilwneHHoe

IP66




Different types of connection heads

HUcnonHeHusa COEQHWHMTENDHDIX TONOBOK

CreneHu 3awmTbi
no NOCT 14254

Mapkuposka
BE3PbIB03aLLMTDI
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Many options for extension wires

UcnonHeHuAa yAAMHWUTENBHBIX NPOBOAOE

Marepuan

Crenenn SallMTbl

no NOCT 14254

TepmocToikocTs, °C

MapkupoeKka
B3PbIBO3aLYMTEI

[BOWHaA U301ALMA U3
CHIMKOHOBOW pPe3MHEl

NBOMHAA M30NALWA

200

OExiallCT4...T6 X

apMWpOBaHue

nm
IP65 250
M3 dToponnacra ObweMbllwneHHoe
60
MeTannopyKas 200
80
T ABONHAA U30NALMA U3
o CTEKNOHUTH, BHELLHEE IP40 400 O6wenpombiwneHHoe




J TECEH FIELD Transmitters

Y coiler t
II

13570 |

Sensor 1

oY ERI0N

FTT Exi x18x-1-...

FTT Exi x44x-2-... FTT Exd x18x-1-...
FTT Exd x45x-4-...

FTT Exi x19x-1-...
FTT Exd x19x-1-

FTT Exi x14x-1-...



(melted Al , up
to 30 days)

. 27 8—12 months ) ‘

lted Al

Materials

Grey cast iron (Sc)

Nitride ceramics
(Cio1)

Silicone carbide
(Cs, Scoor Scea)

Alumina ceramics
(C799’ C795)

rmocouples in special sheathes

(melted Zn ,
100 days)




measurement of mold’s wall in continuous
chine

CTK 02.12




TGS, TSR, TSB

ocouples types S and B




TGS, TSR, TSB

Design of platin

Response time, second:

Filled Sheath
with diameter , mm
Al>03 20 24

no 270 | 300
yes 100 | 110

Designation of electrodes diameters and ligature weight

Electrodes diameters , mm Ligature weight
&+ » «—»
(PtRh 10, PtRh 13, PtRh30) (Pt, PtRh6) TCS, TCR TSB
A 0.5 0.5 8.55 gr 7.87 gr
B 0.4 0.5 7.06 gr 6.57 gr
" C 0.4 0.4 5.47 gr 5.04 gr




TGS, TSR, TSB

Of ceramics

Designation acc. to IEC 60672 C530 C610 C795 C799
type Ianour”oi;J‘: Gr?]z%% o Gasproof high alumina
Ratio of Al,O3, % 70-85 50-65 95-99 >99
Apparent porosity, max % 30 0,0 0,0 0,0
Apparent density, g/cm 3 2,1 2,6 3,5 3,7
Flecural strength 20 °C, MPa 30 120 280 300
Youngs modulus , min, GPa — 100 280 300
Elongation , 10-°K-! 4-7 5-7 7-9 7-9
Specific heat capacity , J kg-1K-1 800-900 850-1050 850-1050 | 850-1050
Thermal conductivity , W m-1K-1 1,4-2,0 2—6 16-28 19-30
Thermoshock , °C 350 150 140 150
;Z;Tr:j:gltee(rf;:gﬁey . 1200/1350 | 1400/1500 | 1600/1800 | 1600/1800

— =l



TGS, TSR, TSB

01.06, 01.16

01.25
(multipoint )

- | (multipoint with sheath from PtPh10 ) _






Thank you for your attention!

June 2019



