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Introduction

The TRM (Thermal Resources Management Ltd) Group of Companies including
MICC Ltd and TET Ltd are manufacturers of the World's largest range Mineral
Insulated heating, thermoelectric & fireproof wiring cables, along with CSA /
ATEX approved Heating Elements, Temperature Measurement probes and

assemblies and manufacturing equipment.

The TRM Group provide the unique ‘all in one’ solution of;

@® Design @ Manufacture @ Install

We can work with you on;

o Industrial Heating systems

o Temperature measurement solutions

o Enhanced Fire Survival wiring cable installations

o Special Mineral Insulated Cables

o Thermocouple manufacturing equipment TRM GROUP



Introduction

We have the competitive advantage of being the UK’s only full range

manufacturer of mineral insulated cable.

We spend a great deal of time on new product development and have a special

cell at our factory to focus on this category of work.

All our products are made in accordance with former BICC designs, specifications

and we operate a typical common referencing system.

Our workforce comprises former BICC Senior Managers and technicians offering a

wealth of experience in cable making and temperature application knowledge.

TRM GROUP



Introduction

We supply a wide range of industries including Oil & Gas, Petrochemical,
Pharmaceutical, Refrigeration, Water, Food & Beverage, Transport, General

Engineering, Chemical, Commercial Building and Power Generation.

We specialise in projects working
in hazardous areas and supply

to all UK Nuclear Power Station’s.

We also supply to the Thermo-Solar Power Generation sector, partnering with

market leaders in Europe and the United States.

On every production line, which can run 24hrs a day, you have up to 40 years
experience on-hand at any one time, this guarantees that you receive
the best quality products and the finest workmanship available. @

TRM GROUP



Introduction

Offering optimum technical and economic solutions for the design, supply and
installation of electrical trace heating systems. Our own specialist UK cable
manufacturing plants support client needs for materials required to be installed

on industrial projects.

From frost protection through to high temperature process applications our
heating cables and temperature measurement products ensure client’s needs

are met and exceeded through each phase of the individual project.

TRM & MICC are directly approved to work on a multitude of major blue chip
company sites and control numerous on site term contracts within the industries

as described above.

TRM GROUP



Introduction

Our services cover all aspects of a project from detailed design,
manufacture, supply, installation and/or supervision through to

annual audit and maintenance contracts.

Detailed as-built drawings and mechanical catalogues complement the installed
system. To complete our comprehensive services portfolio we also design and

supply custom built control systems.

Our Global Headquarters are based in Washington, Tyne & Wear, UK. We are
proud to be a North East business and are North East England Ambassadors,

helping promote and strengthen the regions image and supporting local

%d/g/ﬁaym%/ about temperature

north east

england

businesses worldwide.
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Company History
o TRM formed in Durham in November 2000
o MICC and TDI formed in July 2001

© Moved to Temperature House in October 2001

o TRM Germany established in October 2001

o MI Heat Sensors acquired in June 2003

o JV with Pyro Goa formed in May 2004

© TRM Inc formed in September 2004

o Gateshead plant opened in October 2005

o MI Cable projects Ltd formed in September 2006

o Aerodyn established in 2007

o TRM Shanghai established in 2008 (JV partner) TRM GROUP




Company History

o Increased capacity and Nuclear product development & enhanced recovery
projects 2009

o Formed TET Ltd through acquisition, industry leading
thermocouple manufacturing equipment 2010

o Expanding operations into Oil Sands, Western Canada in 2010

o Expanding operations into new markets; Brazil and USA in 2011
o New product developments for Down-well and Automotive industry in 2011
o Expanded operations in Thermo-Solar Power Generation 2012

o Appointed Bader Al Mulla Bros, Kuwait & Global Electric Corp. Qatar in 2012

o Doubled output again in 2013 to satisfy global demand for our products!.l
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Company History

o Largest MI Cable Plant in the world opens in June 2013.
o Appointed Dutco Tennant UAE 2013
o Won £1,200,000 Kuwait University Project for supply of MI

Fire Survival Wiring Cable, 2014

o Appointed Rawabi Trading & Contracting.

Saudi Arabia and Abdul Aziz & Brothers. Oman 2014
o Plan set in motion to double UK production output within 3 years, 2015.
o MICC Ltd gain KAHRAMAA project approval in Qatar, 2015.

o Plans undertaken to open a USA factory within 2 years, 2015.

o MICC Manufacturing Corporation (MMC) Founded in Ohio USA, 2016.

TRM GROUR



Standards and Approvals

o ISO 9001

o ISO 14001

o TS 16949

o CSA & ATEX

(Hazardous Area Approval for Heating elements and RTD’s)
o LCPB (BS EN 60702-1 / BS 6387 / BS 5839-1)

o GDCD 16-3

o British Nuclear Group Technical Standard A.0359-10

o IEC 1515

> AMS2750 D

TRM GROUP



Power Generation

TRM and MICC are approved and established suppliers to the Nuclear and Power
Generation industries, we have over 40 years of experience in design,

manufacture and installation.

All our products are made in accordance with former BICC designs, specifications
and operate a typical common referencing system. Our workforce comprises
former BICC Senior Managers and technicians offering a wealth of experience in

cable making and temperature application knowledge.

We are specialist suppliers of bespoke thermocouples and cables, harnesses,
probes, heating cables & elements, for use in hazardous areas and complex high

temperature situations.

13 www.temperature-house.com I R M G R OU P



Power Generation
TRM and MICC are members of;
o Nuclear Industry Association

o North East Chamber of Commerce NA
o North East Nuclear Supply Chain

o Institute of Measurement and Control

We can provide references of many successful projects including work for;
o British Nuclear Services Ltd

o Sellafield Ltd

o British Energy Ltd

o AMEC . ameCG

o Strainstall UK Ltd (51 Strainstall BN Mdear Services

o Doosan Babcock Ltd
Doosan Babcock Energy W Seltaiek Lt .l

14 www.temperature-house.com I R M G R O U P




Power Generation

Typical temperature measurement applications

° Main water feed o Concrete surrounding outlet

o Emergency cooling water headers

o Pressure vessel cooling water o Steam valve metal and steam/valve
> Main steam header passing

o Performance rake — main steam ° Dump steam

o Hot reheat header o Start-up vessel

o Cold reheat header o De-aerator

o Weld leakage monitors (collars) o Steam trap passing

° Primary header - main steam

o Secondary header - main steam

15 www.temperature-house.com I R M G R OU P



Power Generation

Further services
Leak Detection

o Installation of unique small but durable and rugged modular sensing cables
to the sub floor areas or following specific pipe routes in critical locations provides a
cost effective and flexible system which in conjunction with microprocessor based alarm

and locating modules enables leaks to be detected and accurately located immediately.

Benefits

o Accurate location of water leaks, oil and other aqueous chemicals
o Flexible and Adaptable

o Prevention of damage to operating systems and infrastructure

@ Minimises business disruption and repair

o Easy interface with BMS or main building alarm systems

o Approved and Time proven products

16 www.temperature-house.com I R M G R OU P



Power Generation

Audit and Maintenance

o All systems as described can require maintenance checks to ensure their optimum
operational efficiently. We can devise an annual “"Health Care Check” and alleviate

pressures on plant operatives by taking care of a system maintenance program.

Hazardous Area

o We specialise in the design, supply and installation of Hazardous Area Approved Trace
Heating Systems.

System Efficiency

o We work closely with you to design and install the most efficient system, saving

capital costs, energy operating costs and whole of life term costs.

17 www.temperature-house.com I R M G R OU P



Mineral Insulated Cable

Mineral insulated (Magnesium Oxide insulant)

cable was first designed by Swiss Engineer Francois Borel in 1896.

The design was adopted by Pyrotenax France in 1932
and was acquired by BICC in 1947.

First plant built on the River Tyne manufactured MI cable for war ships - anti-

mine applications.

In the 1950s it was further developed as a heating and thermocouple cable

for the Nuclear Industry.

MI cables are still the only non-ageing fireproof cables and designed to

transmit heat from the conductor to sheath.

18 www.temperature-house.com I R M G R OU P



MICC Ltd

MICC Ltd specialises in the design and manufacture of metal sheathed,
mineral insulated heating, transducer and thermocouple cables in our 45000

sq. ft. factory in Washington in the North East of the United Kingdom.

We can supply standard and special cable sizes and lengths to your

requirements.

Our sister company TRM Ltd can manufacture finished units to your designs

and requirements.

MICC Ltd is the UK’s only manufacturer
of Mineral Insulated Thermocouple,

Heating, Transducer and Compensating

cable.

19 www.temperature-house.com I R M G R UU P



MICC Ltd

MICC Ltd operates a large UK plant.
Temperature House in Washington.

Located in the North East of England.

MICC Ltd are the worlds largest provider

of stainless steel mineral insulated cable.

20 www.temperature-house.com I R M G R O U P



MICC Ltd

Since we supply thermocouples for installation in Nuclear power stations we
are familiar with the need to use materials, especially powder, with very low

levels of contaminant.

We understand the relative merits of
powder-filling and block-filling cables -
we do both.

TRM & MICC focus on solving specific customer problems, working closely

with customer engineers.

21 www.temperature-house.com I RM G RUU P



MICC Ltd

Based on many years working at BICC, our highly experienced staff
manufactures mineral insulated cables by a series of reductions from the
original tube diameter. These reductions through a set of dies are lubricated

in soap. No oil is used in the process of lubrication.

Cables manufactured using oil as a lubricant must be ‘pickled’ to remove the
black surface finish or linished. Pickling requires a chemical process and
chemicals that cannot be recycled. Linishing spreads cracks and risks

weakness in the sheath.

The drawing process results in highly compacted insulant which in turn

produces high thermal conductivity ensuring rapid thermal response.

22 www.temperature-house.com I R M G R OU P



MICC Ltd

Our quality system ensures traceability of cable to sheath, conductor and

insulant batches.

Coils are calibrated against standard thermocouples with a calibration record
traceable back to the National Physical Laboratory.

Processing parameters have been developed and proven over many years.

In addition to EMF calibration each coil is
tested for;

o Conductor integrity

o Sheath integrity

o Insulation resistance

o Conductor loop resistance

o Dimensions

23 www.temperature-house.com I R M G R U U P



MICC Ltd

Additional available tests include;
o Pressure tests to 400 psi

® X-ray

o Conductor ductility

o Sheath ductility

Our laboratory capacity meets the requirements of AMS 2750 D which

requires calibration samples from both ends of a coil.

We can also provide an off-line production service for small batch

production and trial works.

24 www.temperature-house.com I R M G R O U P



MICC Ltd

MICC Ltd, Washington, UK

MICC manufacture the World’s largest range of Mineral Insulated heating, thermoelectric,
compensating & Enhanced Fire Survival wiring cables along. TRM manufacture ATEX / CSA
/ IECEx approved Heating Elements, Temperature Measurement Probes & Assemblies. We
are headquartered out of our Washington factory in the North East of the United Kingdom,
with over 85 years manufacturing experience and many approvals including: IS0O9001,
[ISO14001 and TS16949.

Cable Production:
Factory and office size:
= 45,000 sq. ft.

MI Cable Output capacity:
= Based on average to 3mm to 4mm cable diameter, the current production of cable is
around 1 million meters.

Manufacturing Range:

Mineral Insulated Fire Survival Wiring Cable
Mineral Insulated Heating Cable

Mineral Insulated Thermocouple Cable

25 www.temperature-house.com I R M G R O U P



MICC Ltd

Standards / Approvals:
ISO9001

BSEN60702

LPCB

BS6387 / CWZ (On one cable)
ISO14001

TS16949

Experience:
85 years Ex-BICC Directors and staff using original BICC seamless tube design and
manufacturing expertise

Final Test and Calibration Facilities:
High Voltage Test Cage > 2.5Kv
Water Immersion Test

Insulation Resistance Check
Diameter Check

Conductor Resistance Check

NPL traceable calibration equipment

26 www.temperature-house.com I R M G R U U P



29

Can TRM be a partner for your business?

Manufacturing the World's largest

range of Mineral Insulated;
o Heating cable

o Thermoelectric cables

o Fireproof wiring cable

o CSA / ATEX approved Heating Elements
and Temperature Measurement probes and

assemblies.
TRM provide the unique ‘all in one’ solution of;

® Design @ Manufacture ® Install
We can work with you on;

o Industrial Heating systems

o Temperature measurement solutions

o Enhanced Fire Survival wiring cable
installations

o Special Mineral Insulated Cables TRM GROUP




MI Thermocouple Cable

Cable Design

MICC Ltd UK Manufactures and supplies a comprehensive
range of mineral insulated thermoelectric cables to meet

the requirements and conditions of a wide range of

temperature measurement applications.

D = Outside diameter

C = Conductor diameter
S = Sheath wall thickness
I = Insulation thickness

Outside diameter of Sheath wall thickness Diameter of conductor Insulation thickness (I)
cable (D) Nominal (S) minimum mm (C) minimum mm minimum mm
*tolerance mm
0.5 = 0.025 0.05 0.08 0.04
1.0 £ 0.025 0.10 0.15 0.08
1.5 £ 0.025 0.15 0.23 0.12
2.0 = 0.025 0.20 0.30 0.16
3.0 = 0.030 0.30 0.45 0.24
4.5 + 0.045 0.45 0.68
6.0 = 0.060 0.60 0.90
8.0 = 0.080 0.80 1.20

30 www.temperature-house.com
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MI Thermocouple Cable
MICC Ltd offers the best cable quality available, providing;

o High Purity MgO as Standard
o Fully Annealed and easy to use

o Fully Calibrated NOT batch calibration

o Oxide coated conductors to improve stability
o Made in the UK to original BICC designs, references, and

specifications

31 www.temperature-house.com I R M G R OU P




MI Thermocouple Cable

Reference data

32 www.temperature-house.com

Cable Inconel AISI 310 AISI 316 AISI 321 Nicrobell 446 Hastalloy X |Alloy 825
Diameters |Range Range Range Range Range Stainless Range Range
Range

8 T2K-600-80 T2K-310-80 T2K-316L-80  |T2K-321-80 T2K-NIC-80 T2K-446-80 T2K-HSX-80 T2K-825-80
6.4 T2K-600-64 T2K-310-64 T2K-316L-64 |T2K-321-64 T2K-NIC-64

6 T2K-600-60 T2K-310-60 T2K-316L-60  |T2K-321-60 T2K-NIC-60 T2K-446-60 T2K-HSX-60 T2K-825-60
4.8 T2K-600-48 T2K-310-48 T2K-316L-48  |T2K-321-48 T2K-NIC-48

4.5 T2K-600-45 T2K-310-45 T2K-316L-45  |T2K-321-45 T2K-NIC-45

3.2 T2K-600-32 T2K-310-32 T2K-316L-32  |T2K-321-32 T2K-NIC-32

3 T2K-600-30 T2K-310-30 T2K-316L-30  |T2K-321-30 T2K-NIC-30 T2K-HSX-30 T2K-825-30
2 T2K-600-20 T2K-310-20 T2K-316L-20  |T2K-321-20 T2K-NIC-20

1.6 T2K-600-16 T2K-310-16 T2K-316L-16  |T2K-321-16 T2K-NIC-16

1.5 T2K-600-15 T2K-310-15 T2K-316L-15  |T2K-321-15 T2K-NIC-15

1 T2K-600-10 T2K-310-10 T2K-316L-10  |T2K-321-10 T2K-NIC-10

The following duplex (4 core) cables are also available

8 T4K-600-80 T4K-310-80 T4K-316L-80  |T4K-321-80 T4K-NIC-80 T4K-446-80 T4K-HSX-80 T4K-825-80
6.4 T4K-600-64 T4K-310-64 T4K-316L-64 |T4K-321-64 T4K-NIC-64

6 T4K-600-60 T4K-310-60 T4K-316L-60  |T4K-321-60 T4K-NIC-60 T4K-446-60 T4K-HSX-60 T4K-825-60
4.8 T4K-600-48 T4K-310-48 T4K-316L-48 |T4K-321-48 T4K-NIC-48

4.5 T4K-600-45 T4K-310-45 T4K-316L-45 |T4K-321-45 T4K-NIC-45

3.2 T4K-600-32 T4K-310-32 T4K-316L-32  |T4K-321-32 T4K-NIC-32

3 T4K-600-30 T4K-310-30 T4K-316L-30  |T4K-321-30 T4K-NIC-30 T4K-HSX-30 T4K-825-30
2 T4K-600-20 T4K-310-20 T4K-316L-20 |T4K-321-20 T4K-NIC-20

1.6 T4K-600-16 T4K-310-16 T4K-316L-16  [T4K-321-16 T4K-NIC-16

1.5 T4K-600-15 T4K-310-15 T4K-316L-15 |T4K-321-15 T4K-NIC-15

1 T4K-600-10 T4K-310-10 T4K-316L-10 |T4K-321-10 T4K-NIC-10

TRM GROUP




MI Thermocouple & RTD Units
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Thermal Resources Management LTD
TEMPERATURE HOUSE Table 3 Tail Type
21 Sedling Road Type Configuration Colour Code 2
Washington : 4 Wire 2 Red & 2 White =2
Tyne & Wear Tel.: +44(0)191 4168884 Flexible _ i =
NE38 9BZ Fax: +44(0)191 4192345 PTFE 3 Wire 2 Red & 1 White =
United Kingdom  Email:sales@trmitd.co.uk Insulated 4 Wire 2 Red & 2 White
Solid |3 Wire & Earth tail | 2 Red, 1 White & 1 Green/Yellow
RTD Data Sheet - Standard 3 & 4 Wire Assembly Table 4 Seal Type .
‘ Fitting Type Tail Type |
To order please specify the following: Crimp Plain 3 Wire flexible
i Part reference (see example below). X Plain 4 Wirg ﬂexiple
2. Design lengths usually specified in mm, including immersion or Silver Plain 3 Wire solid
» flpulte length and bt'ailalength (see illustration). Solder 4 Wire solid
i ail type (see table 3). q 7
Y Seal type (see table 4). Earth Tail 3 Wire & Earth tail solid
5. Any accessories required e.g. Termination gland as illustrated.
Table 5 Termination Fittings
Table 2 - Tolerance Class Reference Material Tail Type
Temperature | Class A Class B TGMV 45 16 :
D . 16mm ISO Metric
c 5
Part Reference Example: 00 ;52 ot; t‘l g Oi; Igm\\: 22 ;g Brass . = =
See table 1 for materials and specifications 100 035|014 | 08 | 032 TGMV 60 20 20mm ISO Metric qg: §
[ [ 0 015|008 | 03 |0.12 —
P T D 4 T 60 B TGMVS 45 16 : <
| | 100 035|013 08 |030| | TGMVS 6016 |Stainless RIS TR 8| 3
Categorise Probe 200 055|020 13 | 048 TGMVS 45 20 Steel ; g o
Sheath Material 300 075 |027| 18 |064 TGM 20mm ISO Metric g
Conductor Material 400 095|033l 22 |079 GMVS 60 20 £
Numberof Coriductors 500 115 038 | 28 | 093 Pressure entry fittings e.g. BSPT are also awailable on request e
RTD Category 600 135 (043 | 3.3 |1.06
Overall Cable Diameter x 10 (Metric) 650 145|046 | 36 [1.13 Notes.
Tolerance Class 700 - - 3.8 | 117
800 > 43 | 128 RTD probes manufactured to IEC751.
e =] = | %@ |18 Tolerance classes are to BS1904:1984-IEC751:1983.
Table 1 Minimum immersion length = 100mm.
- a7 -
ngegg; pl\;l?tenal Conductor Matena RTD Category Cable Diameter |Tolerance Class Standard tail length = 150mm
D = Cupro Nickel g : ﬁic::;:.:r R = Premium Grade 4.5mm (45) A = Class A Maximum operating temperature = 550°C
T=316L R = Nickel-Ch T = Commercial Grade 6.0mm (60) B =Class B
S = 321 L L L Minimum operating temperature: Grade A = -196°C it
Grade B =0°C
© TRM Ltd Data Sheet No.: DS0010 www.lemperature-house.com
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MI Thermocouple & RTD Units
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RTD Data Sheet - Non MI Construction

Thermal R rces Manag tLTD
TEMPERATURE HOUSE

21 Sedling Road

Wear Industrial Estate

Washington
Tyne & Wear Tel.: +44(0)191 4168884 _
NE38 9BZ Fax: +44(0)191 4192345

United Kingdom Emaill: sales@trmitd.co.uk

RTD Assembly

4 WIRE 7/0.2mm
PTFE SCREENED
FLEXIBLE WIRE

Assembly Delails:
Tube Material: 316 Stainless Steel.
P11C0 Detector: Thin Film Class A’

Port Reference: P1100-Flexible

RING TYPE
CRIMP

Table 1 - Tolerance Class
Temperature | Class A | Class B
C 2°C| 2@ | 2°C| +0
-200 0.55|0.24| 1.3 |0.56
-100 0.35|0.14| 0.8 [0.32
0 0.15|0.06| 0.3 [0.12
100 0.35(0.13| 0.8 |[0.30
200 0.55(0.20| 1.3 |048
300 0.75(0.27| 1.8 |064
400 0.85[0.33| 2.3 [0.79

Notes.

RTD probes manufactured fo IEC751.

Tolerance ciasses are to BS1904:1984-IEC751:1983.
Minimum immersion length = 00mm.

Maximum immersion length = 300mm.

Standard tail length = 1000mm

Maximum operating temperature = 250°C

Minimum operating temperature = 0°C

@ TRMLIA Dato Sheet No.: DSOO11 www temperature-house.com

Tail Length

h

Immersion Le

TRM GROUP



MI Thermocouple & RTD Units

Thermal Resources Management LTD
TEMPERATURE HOUSE

Table 3 Tail Type

© TRM Ltd Data Sheet No.: DS0007

21 Sedling Road Type Configuration Colour Code
WeaI:AIndustnal Estate Ir:ij;Eed 3Wire 2 Red & 1 White
ashington : 4Wire 2 Red & 2 White
Tyne & Wear Tel.: +44(0)191 4168884 Flexible
NE38 9BZ Fax: +44(0)191 4192345 PTFE 3 Wire 2Red & 1 Mte
United Kingdom Email:sales@trmitd.co.uk Insulated 4 Wire 2 Red & 2WWhite
Sdid |3 Wire & Earth tail | 2 Red, 1 White & 1 GeervVYellow
RTD Data Sheet - Standard 3 & 4 Wire Assembly Table 4 Seal Type
iz . Fitting Type Tail Type
To order please specify the following: Qimp Plain 3 Wire fiexble
1. Part reference (see example below). ! Plain 4 WMre ﬂea!de
2. Design lengths usually specified in mm, including immersion or Silver Plain 3 Wire sdlid
” ;pulte lenggth and l:’t|ail:‘;)ength (see illustration). Solder 4 \Wire solid
i ail type (see table 3). - - -
4. Seal type (see table 4). Earth Tail 3 Wire & Earth tail solid
5. Any accessories required e.g. Termination gland as illustrated.
Table 5 Termination Fitlings
Table 2 - Tolerance Qlass Reference Material Tail Type
Tenperature| Cass A Cass B TGMV 45 16 .
e Cl 0 [:°C | 0 TGV 60 16 16mm ISO Metric
Part Reference Example: 200 |055|024| 13 |056 Temv4as2o | BEss St
See table 1 for cables and specifications -100 035 (014 08 | 032 TGV 60 20
0 015 (0068| 03 |012 TGOS 45 16
100 0. 013| 08 | 030 D 16mm ISO Metric
P 4 D|-316L - 60 20 |6 o] 13 |ow| | T2NEDE (Sanes :
T : : ; ! TGVIVS 45 20 Steed .
Categorise Probe 300 075 (027 | 1.8 | 064 TGS 60 20 20mm ISO Metric
Number of Conductors 400 095|033| 23 | 079 -
Sonductoriataridt- 500 115 |03s8| 28 | 093 Pressure entry fittings e g. BSPT are also anailable on request
Sheath Material 600 135 |043| 33 | 1.06
- il , 650 145 | 046 | 36 |1.13 Notes.
Overall Cable Diameter x 10 (Metric) 700 _ _ 38 | 1.17
800 = _ | 43 | 128 RTD probes manufactured to IEC751.
2 =0 = |38 £9% Tolerance classes are to BS1904:1984-IEC751:1983.
Table 1 Minimum immersion length = 100mm.
c= b1 Macal L o 25 e T Sy Standard tail length = 150mm
= Copper - '
D= Qupro Nickel | 5 _ jekel R = Prerrium Grade 4.5nm (45) A=Qass A Maximum operating temperature = 550°C
T=316L R= Nickel T = Cormercia Grade 6.0 (60) B=CQass B
S=2321 z Chrore Minimum operating temperature: Grade A = -196°C

Grade B =0°C

www.temperature-house.com
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MI Thermocouple & RTD Units

Thermal Resources Management LTD
TEMPERATURE HOUSE

21 Sedling Road

Wear Industrial Estate

Page 1 of 2

Washington
Tyne & Wear Tel.: +44(0)191 4168884
NE38 9BZ Fax: +44(0)191 4192345

United Kingdom

Thermocouple Probe Data Sheet - 0.5 to 3.0mm Type K, J, T, E
or N Thermocouples
Terminated with Plain Seal

Email:sales@trmitd.co.uk

To order please specify the following:

Part reference (see example).

Design lengths specified in mm, including

immersion length and tail length.

Type of junction -insulated {IJ) or bonded (BJ)

Any accessories required e.g. Lock nuts or f
termination glands. | ’ ]

I2 I T PN

Any special test requirements. Junction Types.

1J - Insulated junction.
Conductors welded together N
and insulated from sheath. =

Part Reference Example:
See table 1 for cables and specifications

P 2 K|-[321-15 S BJ - Bonded Junction. ‘
Conductors and sheath

Categonse Probe
welded together,

Number of Conductors

Conductor Material ————— =

Sheath Material

Overall Cabie Diameter x 10 (Metric)

EMF T

Table 1
Type K- Nckel C i iinium Cx s
s Sheath Visterial . n
Overall g § Ala 321 Alloy 800 Alg 310 mu,? m&
Oameter [ Op g Temps P
800 | 1100 | 1100

mm] = Gable FoF. maoc]| T
05 2 TACZ065 | TACE00 065 | T24-310058| 12600 010
1.0 | 002 2 TAER1-10G | T2H600-105 | T2-310-105 31.50 0.20
1.5 2 TR 155 | T2AE00-15S | TA310-155 14.00 0.0
20 2 TAER1-205 | T24000 205 | TH3102068 7.90 040
320 | 002 2 TAC21-206 | TACE00-205 | TH-310-206 350 080
20 4 T2 205 | TACE00-205 | Tar-2310-206 1090 0.34

Type J - Iron/Cone Co

% Sheath Niaterial ) :
Overall Aa s Alloy 800 -
Diameter g WI—I_q:nrmm Tomporature | o -00P | Conducter
T80 I 750 I = mm

mm| + Gable . Yo C
15 | 002 2 T23321-155 | T2I600-155 - a48 030
20 2 T23221-206 | T2H600-205 - 478 040
30 | 003 2 T2)-321-30S | T2)800-30S - 210 080
3.0 4 T144.321.30S | T4 800-305 - 660 034

[ Type - GopperiG S =
5 Gheath Material
Overall Cupro -
° g ‘;‘: &1 lr N kel P Loop Conductor
400 400 -

mm] = | © e Grac| ™™
15 | 002 2 T121-321-155 - - 718 0.30
30 | o032 2 TZT-321-20S - - 180 080
1.5 | ooz 2 - T21-400155 - 55 034
30 | 003 2 - T2T-400.305 - 1.15 0.75

@ TRM Lid Dato Sheet No.: DSCO08 www.temperature-house.com

immersion Length

Thermal R ces M g t LTD
TEMPERATURE HOUSE
21 Sedling Road

Wear Industrial Estate

Washington
Tyne & Wear Tel.: +44(0)191 4168884
NE38 9BZ Fax: +44(0)191 4192345

United Kingdom Emall:sales@trmitd.co.uk

Table 1 Cont. Table 3 - Thermocouple EMF Tolerances
| Type E- Nkel & /Constantan Conductors Cond. Talapinnes
% Sheath Matcrial Config. Class 1(SY) Class 2 (SS")
Overall 1 EEAI| - | - ’ 7
Loop | Conductor +1.5°C from +£2.5°C from
Oameter 1 M=o C g P Rosi: o k&N | 40°Cto375°C| 40°C to 333°C
3 800 | - | - +0.4% above | +0.75% above
mm| = Cable Fef. TR i 375°C i
10 2 | PEms - - 37,90 020
free| 002 +1.5°C from +2.5°C from
1.5 2 | Iashin = = 660 00 4 | 46°C 10 375°C| 40°C to 333°C
20| gl 2 | TES2T0S = = 95 040 +0.4% above | +0.75% above
30 3| RS - = Az 060 376°C 333°C
Type N- Conductors — +0.5°C from +1.0°C from
55 Siseth Mete Nominal + | 40cro12s°c| a0Cro33zC
Overall Alioyso0 | Norobell | - Loog Conductor +0.4% above | +0.75% above
Oameter *] P Resi Do 125°C 183°C
1100 | 1200 | - s
mm| Cable Ref. CIEPOC i1 Séccfrom 12 5(;Ccfrom
= - E 40° 40°
3 K Y3 Y e s04% soove (20750 above
CEOE R W6 Jh U B0 1080 | \ires s ZeabieTs qard T I
30 4| TANGODAS | TANNGA0S = 506 054 e opehpe ¢ >

 for Rexible Thermooouple Tails

a1 Il

Notes.

Minimum immersion length is 100mm

IS0 termination is sealed with epoxy resin as
Aiternative resins available on request.

Maximum op ing

Flexible stranded tails are availabie veth PVC or PTFE IEC colour coded insulation as standard. Other materials

and colour coding available on request.
EMF Charactenistic: B nominal EMF to IEC 584-3.

& TRM Lid Data Sheet No.: DS0008 www.temperature-house.com
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MI Thermocouple & RTD Units

Thermal R ces M. a

t LTD

TEMPERATURE HOUSE
21 Sedling Road
Wear Industrial Estate

Washington
Tyne & Wear Tel.:
NE38 9BZ Fax:

United Kingdom

+44(0)191 4168884
+44(0)191 4192345
Emall: sales@trmitd.co.uk

Thermocouple Probe Data Sheet - 0.5 to 3.0mm Type K, J, T, E

To order please specify the following:

Part reference (see example),

Design lengths specified in mm, including
immersion length and tail 6er§;m

Type of junction -insulated (1J) or bonded (BJ).
Any accessories required e.g. Lock nuts or
termination glands.

Any special test requirements.

Part Reference Example:
See table 1 for cables and specifications

P 2 K|-321-15 S

|

O AW N

Categonse Probe
Number of Conductors

or N Thermocouples
Terminated with 8mm ISO Seal

Junction Types.

1J - Insulated junction.
Conductors welded together
and insulated from sheath.

BJ - Bonded Junction.
Conduclors and sheath
welded together.

8mm ISO Lock nuts can <
Congductor Material be supplied to terminate [ 755N
Sheath Material the thermocouple as \ &';
Ovetall Cable Diameter x 10 (Matric] necessary \J
EMF Tolerance
Table 1
Type K- Nickel Ch Aluminium Conductors
s Shoath Material
e e
Oameter Mindmum Operating Temperature e
800 [ 1100 | 1100 sy
mm| + Cable Fef. LATRHC
05 2 TACIN-055 | TACG00-055 | TAC310-065 126.00 0.10
10 | 0.2 2 TACI21-10S | TACE00-105 | T2A¢310-108 3150 020
15 2 TACZ21-155 | T2CE00-155 | TAC310-158 14.00 0.20
20 2 TAI21-20S | TAE00-20S | TA310-208 7.90 0.40
30 | 003 2 TACE2T-30S | TACE00-30S | TAK310-30S 350 060
30 4 TR 201306 | TAKB00-20S | TaK-310.305 1090 034
[ Type J - iron/C: Conductors
s Shoath Material
Overall Al 321 Alloy 600 -
Dameter g % teop | |condiahy
760 | 70 | -
wn] =] - Cable P Gngoc] T
15 | o2 2 T2F221-155 | T2H600-155 - 843 0.20
20 2 T24+321-205 | T24600-205 - 478 0.40
30 | 003 2 T2)-321-30S | T2J600-308 - 210 0.60
30 e T4)-221-30S | T4600-306 - G.60 034
[Type T - Copper/Constantan Conductors
5 Sheath Miterial
Overall AlSi 1 |Cupro Nikel - N::: :""""“:’
Diameter g T Mimdmum ng perature =
O 400 | 200 I — mm
mm| Cable Ref. COn@pPoC
15 | 002 2 T2T-321-155 - - 718 0.30
0 | 0.0C 2 T2T-321-20S - - 180 060
5 | 0. z - T2T-400-155 - 559 0.34
0 | 0.LC - T2T-400-30S - 1.15 0.75

© TRM Ltd Doto Sheet No.: DSCODI

www.temperature-house.com

Thermal R ces M t LTD
TEMPERATURE HOUSE
21 Sedling Road

Wear Industrial Estate

Washington
Tyne & Wear Tel.: +44(0)191 4168884
NE38 9BZ Fax: +44(0)191 4192345

United Kingdom Emall:sales@trmitd.co.uk

Immersion Length

Table 1 Cort. [Tabie 3-Th uplo BVIF
Type E- Nickel ChromiunmyConstantan Conductors Cond. Tolerances
- Sheath Material sl Config. Class 1 (S%) Class 2(SSY)
Owerall Al 321 - - Loop | Conductor +1.5°C from £25°C from
[ Mexdmum Operating Temperature o wan [40°C to 375°C |40°C 10 333°C
800 | = | = A +0.4% above |+0.75% above
mm| . Cable Fef. @G | i) 75°C
1.0 o 2 TE321-108 - 370 020 +1.5°C from +2.5°C from
15 2 T2E321-158 - - 1680 020 J 4%'(43‘320 3;)5 'C 43;%:2 332 'C
20 2 | TE2ae - c 850 040 t above |+ above
301 %% 2 [T==as E E 420 00 &G 23870
Type N-Ncrosil/Nisil Conductors +0.5°C from +1.0°C from
» Shoath Vistorial T [40°Cto 125°C |40°C 10333 C
Overall Alicy 800 ] Nominal | Nominal +0.4% al&ove 40.75% aé)ove
——-———-——L——-*-l-—-—-—-' Loop Conductor 125" 183"
Oameter Maximum Cperating Temperature
g 1100 | 1280 | - o +1.6°C from | +2.5°C from
> TIEoC | mm 40°C 40°C
Lo : AVGP E | 104% above |10 75% above
10 | o |2 | T2N600-10S | TONNG10S 4348 020 375°C 23240
1.5 2 T2NE00-155 | T2NNG 158 19302 020 . —
5 > TG00 206 | ToNING 205 - 1080 040 Where class 2 cabie is required the final
30| 0| 2 [ T2NG0D0S | TeNNG 05 : A0 060 foflacof chia s ( y'S)
30 4 TANGOD-30S | TANNCI0S - 1505 034 o o

Table 2 - Insulation Colour Oxﬂbr Aexible Thermooouple Tails

= s

a1 Il

Notes.
Minimum immersion length is 100mm

IS0 termination is sealed with epoxy resin as standard Maximum operating temperature of seai”
Aiternative resins available on request.

Flexible stranded tails are avaiiable veth PVC or PTFE IEC colour coded insulation as standard. Other materials

and colour coding available on request.
EMF Charactenistic: B nominal EMF to IEC 584-3.

& TRM Lid Data Sheet No.: DSCO01 waww.temperature-house.com
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MI Thermocouple & RTD Units

Thermal R

TEMPERATURE HOUSE
21 Sedling Road
Wear Industrial Estate

United Kingdom

To order please specify the following:

Part reference {see example).
Design lengths specified in mm, including
Immersion length and tail length,

Any accessories required e.g Lock nuts or
termination glands.
Any special test requirements.

Part Reference Example:
Soo table 1 for cables and specificabons

o oBW N

Numbe: of Conduclors
Canductor Materlal

Sheath
Overall Cabie Diameter x 10 (Metric)

Categorise Probs ’

Washington
Tyne & Wear Tel.:
NE38 9BZ Fax:

Thermocouple Probe Data Sheet -

P 2 K -321-60

g tLTD

Page 10f2

+44(0)191 4168884
+44(0)191 4192345

Email:sales@trmitd.co.uk

3.0mm, 4.5mm & 6.0mm
Type K,J, T,EorN
Thermocouples Terminated
with Transmitter Mounting
Plate

Type of junction -insulated (1J) or bonded (BJ)

Junction Types,

IJ - Insulated junction
Conductors welded together
S and insulated from sheath.

BJ - Bonded Junction,
Conductors and sheath
welded together.

EMF Tolerance

K- Nckel Chromium/Nickel
% 3
Owverall
Loop |G
Clameter g E 3
mm
mm|
20 2 350 050
3.0 | o3 4 10.0 034
4.5 2 156 0.€0
6.0 2 088 120
60 | 005 4 273 068
6.0 G 1020 oes
[Tvped-
3 [ [ Lok
Overall AS 321 Alloy 600 - P
Ciameter g [ [ “
7| 78 | -
mm| = Cable Ref. sfn@RoC
30 2 T24321.308 | T2)600-305 - 210 080
30 003 4 T4)-321-30S | T4J-800-30S - 660 034
45 | 2 T2J-321-458 | T2J600-455 - 084 0.0
45 4 TAS-221-455 | TAIE00-455 - 294 0.51
60 005 2 T2J-321-80S | T2J-800-60S - 053 120
6.0 4 TAJ-321-60S | T4J-500-60S - 165 ose
Type T - Copper/Constantan Conductors
s Sheath Material = .
Overall AISI 321 [Cupro Nickel | -
Ciameter g Meoarman Opersting Tery Lop, | Somakser
& a0 | 400 | v
mm| Cabie Fet. CINGROC
30 | 003 2 T2T-321-30S - - 180 080
6.0 | 0.05 2 T2T-221-60S - - 0.45 120
30 | 003 2 - T2T-400-20S - 1.15 0.75
6.0 | 0.05 2 - TZ2T-400-80S - 029 150

® TRM Lid Dato Sheet No.: DSCO02

www.lemperature-house.com
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Tail Le:

1

|

Immersion Length

33mm Standard
DIN Fiting

Thermal Resources Management LTD
TEMPERATURE HOUSE

21 Sedling Road

Wear Industrial Estate

Washington
Tyne & Wear Tel.: +44(0)191 4168884
NE38 9BZ Fax: +44(0)191 4192345

United Kingdom Email:sales@trmitd.co.uk

Table 1 Cont. Table 3 - Thermocouple EMF Tolerance
Type E- Nickel Chrom ium /C: C s Cond. Tolerances
overal s Sheath Material Config.| Class 1(S%) Class 2 (SS")
er s AlSI 321 - -
2 —eratore—]  Lo°p |Conductor +16°Cfrom | +2.5°C from
Diameter 5 M::lomumlcperatlnq Temperature | - = o 4%,3%? ::’75,(: 48'0_%2 333°C
[ _ - mm s above | +0.75% above
T REG Table Rer. M@0 % 375°C 333°C
30 0.@ 2 T2E-321-308 - - 4.20 0.60
a5 | 003 2 T2E-621-458 - - 187 080
B0 |005| 2 T2E-321-808 7 105 120 4é jc5;°03f;%ﬂ.1c 4(1)‘2C5;63';%TC
= J 0
Type N - Nicrosil/Nisil Conductors +0.4% above 10.75% above
o s Sheath Materisl Nominal | Nominal 375°C 333°C
eral Alloy 600 Nicrobell -
Diameter ‘g aximum Operating Temperature Losp C:nduc!or +0.5°C from £1.0°C from
3 760 T iz80 ] ~ . |407Cto 126°C | 40°C to 333°C
P © Tahle T STm@20 T mm 10.4% a_bova +0. 715363_380\19
3.0 2 T2N-600-30S | T2N-NIC-305 - 4.83 0.60
30 | goa| 4 TAN-G00-308 | TAN-NIC-305 - 1506 034 = N
a5 | 2 | TeNB00-45S | T2N-NC-458 - 2.15 050 *1 SOQCfVO'" =2-§o§ér°m
| 45 | 4| TAN-G00-458 | TAN-NIC-45S - €69 051 E R
50 2| T2N600-608 | T2-MC-808 : 121 T2 shdmaton; [#078% ahove
0.05 375°C 333°C
60 4 TAN-600-G0S | TAN-MC-8DS - 3.76 068
“here class 2 cable 1s required the final
letter of cable/probe reference {nominally 'S')
is replaced with 'SS
Table 2 - Insulation Colour Coding for Flexible Thermocouple Tails
Conductor
Configuration
Type Mat'l

B -l 1 1 I
Con

N [Nicrosite
Nisil-

I e |

I

Noles.

Minimum immersion lengith is 100mm

1SO termination is sealed with epoxy resin as standard.

Alternative resins
Flexible stranded

avallabie on request

tails are available with PVC or PTFE IEC colour coded jation as

of seai:

and colour coding available on request.
EMF Characteristic: B naminal EMF to IEC §84-3.

& TRM Lid Data Sheet No.: DSCO02
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MI Thermocouple & RTD - 100 Series

- , 100# Series o 100# Series
/ 2o
— Ther.mocouplLe & ““' | Thermocouple & Resistance
R :/:’L ' tance Ti qren==-——f—giF Thermometer Inserts/Probes
o Inserts/probes -
T | B e = E -
Lot i Ctand ¥ Caid e . N
. M st IE WP » Available in ANSI TC Types
7T ‘ [ ’ ?2:‘;‘-‘!‘3‘5:‘“1&1 SHpEg Load Wi m“ FKTENRS & B (IEC-584
e 515- f
2 L S Part 1,2, &3
v ) ) ) T = m E‘ =
L G \_\;IPlal ?-_:hs-:llhmg and mineral i | « PHOORTDS to IEC 751- 1995
52 e Tl insulation reduces overall 0l E -

[l whe / Fleaneproo Chnd' T

size of inserts.

~ Plug & Jack » Ungrounded Hot junction as
cran ‘4—'—":1__ 3 § standard feat
B—& f # Can be used atrelatively o ] AR
. 3 ST 5 JTROL/901 = il
l R higher temperatures, g Fiw = Integral lead wires with
Cout wire - - - PTFE or fiberglass insulation
l’ , 50 pet fermm/ 1z m Pliable and can be routed Tecminal 8 or e
CHREA :,l;, :l:‘il:n!:;ij: temperature i PCD = Special designs to suit Your
:‘—’:5-{ = = = i applications.
o - S o i
Lead W= ®» Available with a choice of S 00p-100e !
] ! cold end termination (CJTs) x
(2 et s e - ¥ a and connectors, Bask late

2% 3 » ‘Certified for uée in MITC CABLE DETAILS (BASE METAL Tc's)
e [——— - . -
Mi Thermacouple sensors employ 2 metal sheathed,
Mineral insulated cable with matched Thermocouple 3_5” 3{;
SINGLE @ JKTEN o S
80 16

— T TR com— | o e s st o 0
; Simplax . 0 Nom and this heterogencus cable, when converied infc a
3 Tmll il 15 Groundedduricion Thermocouple senscr offers many unique advantages = =
RS T | | S conventons cerami bead e 3 as 0s
(Code  Elomens - Thermocouples. Mi Thermoceuple sensors are pliable, DUPLEX JKTEN b7 S
.J( '.?‘7‘;}%““‘“‘;‘ BT 145 WNPTorH20x1 5 can be bent, coiled, reuted through bends or intricate 80 12
o T Notappiicable.
T CopperConstarton paths, bundied together fo Sorm a Mulfiple sensor LEAD OUT CABLE DETAILS
E G Consinon | I R | | ossercly orweided o & tbe c any surtece te measure :
Flex Toily, 7X02 PTPE . Crimp on
N * 1 PTFEineuited skin temperatures. The junction and Thermocouple ;
RS st 2 PTFEWNSS owrtad ! . CODE 1: trosn ot 1500 Pot
S PtRh 10%-Pt 3 PTFE with SS Aexhase conduciors are not exposed o process fisids thus PIVE frselated
B PUNS0% PN A PIFE ¢ FG with S5 overbraid ensuring a lenger usable life Lead wins ]
Bt RUGORID 5 PIFE + FG Al S8 Flexhose RE
O === e A ks hemo e lonsi peli
15 15m with iheir hel junclion isciated or ungrounded from the
3 30mm S ww‘:;;zl’;m sheaih. This enables the users o carry oul periodical
3': ;m C  Nong bars tsils. checking of the Thermocouple sensors. Sonded or
A"o s:um\ grounded juncion sensers are alsc supplied against
W 70 0mm (Cods | Length of InsertProbe roqient
12 12.0men RL  Routs length
Com  SheanMatens X Loogh e b i femit” i Resistance Themerneter sensor ncorparates a
38 3158S Block. wire wound element conforming te IEC 751 Class A" or
321 32188 8. The element leads are exlended to the cpen end of
4??‘ lm" EI 500 e sensor by means of a Mi Transducer lead out cable
= employing Nicke! conductors, compact mass of MgO as
insulation and stainless sieel sheath conforming 1o AISI
| Godo  umews | code CaTOsww 316. The standard overall sheaih diamefer available are
CJT 901 Kone, hot end junction made & baretails CJI 701 Crimp.on pot + Spring faadad sonhectar both sided 6mm, 4.8mm and 3.2mm.
CIT201 Cimpron Pol with lead wine CII801  Windalurs Pg & Jack

€1 501 mﬂmmnmuﬂe&w IIC ghand CIT OO Standard Plug ard jack

CJT 201 12mm IS0 pat with lesd wir CJT1201  Spring bced Termins! black OD=41, PCO=33
CIT501  Crimp-On pot ¢ mmpmml& CUI1001 S5 Hase piste D41, PCDSEYS

€JT801  Crimp-Or pot 4 Fixed conrector PAT on bok sids  CJT001  SSBase plate 00=55 PCD=48

Sensors, when buill, are subject tc all the routine
{ests as per IEC 751-1995. Type tests and any cther
special test can be carried cut by mulual agreement

ORDERING EXAMPLE
100% SER ES 1-K-6-31€-CJT 101-RL-A-1-C-OpD

39 www.temperature-house.com
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MI Thermocouple & RTD - 100 Series

—VINmE]

Hater

EYEN

1 Simplex
2 Duplsx
3 Trighex
4 fron-Constantan
K ChromekAlumal
T Copper-Constamon
& Chromi-Censianton
N Nicrosi-Nisil
R PRI 13%-PL
8 PRh 10%-Pi
8
Pl PHMRTD
15 1.5mm
3 3.0mm
45 4.5mm
€0 6.0mm
&0 8 Dmen
10 10Lmm
12 12.0mm
316 3168S
321 32188
246 44655
Inc inconst 609
o Véeatherproo!
2 Flamaproof IAIB
c Flameproo? 1IC
JB
1 One sy
z Twn enfies

| ot sous \Eormane
S 7)) g bt

14 704 A WA 30T

prYREEYaS

ORDERING EXAMPLE
1103 SERES 1-PL5-316:D-1-HA105-E-N=75-3-0p0

110# Series
Thermocoupfe & Resistance
Thermometer Assemblies
fess well

= Suitable for replacement for
existing instaliations

Various head assembly
types to choose from.

Certified for use in
hazardous area.

Terminal head in die cast
Aluminum or in 31655,

= Available with “in-head”
2-wire Temperature

Transmitter.
) None
1 Head in 30488
2 Head in 31655
3 Extension n
4 Ext=nsion in 3188S
§ “Cther Conduit sritry
o In Head Transmictar
1 Brass Cabla Gland
] $S Cable Giand
1 Spedial requirement
[ Code  Mounting Threads
1 HINPT(R)
2 INPTIM)
3 M20x! 5(7)
4 M201 5{M)
] JBSP(F)
3 W
7 Other { Dafine)
(Code | LenghN
A Standard length of 1 50mm
B Define 'N'
c Nane
[Code | Length ofinsert/Probe
E Leng® inclusive of fweads'T'
oL Overall lengh
[Code! | MeadAssembly
HA10t  Head only with female theaads T'
HA102  Head-Nipple with male theeads T
HAI03  Haad-Nipgle-Union with femals
Theeads T'
HA104 Head-Nipple-Union-Nippls with
Male threads T
HA105  Head with suppori Tube and
HA106  Headwithinser; CJT 601
HA107  Headwilhinasrt CJT 701

Ciumwcaine
.

Flament
§ Teath

heath
i

P e
g L

~ Moamting
Brnchet)

eltag b4 g o

1/ 2NPT
CCrmubiad) wreiry)

conE

120# Series
Thermocouple & Resistance

Thermometer Assemblies
less well

= With choice of adjustable
connectors,

# Long Phable MI lead out,
where required for intricate
installation and high
temperature route.

® Certified for use in @
hazardous area.

® Available with “in-head”

2-wire Temperature.
Transmitter.

Mi Th le or Resi Ther can be provided with a long Mi Lead out cable to enable

its usage in infricate installations and in high temperature environment.

Typical application are, turbine casing, SH/IRH and drum metal temperature measurements in power piants
and of temps in high temp: P in Fertiiser and Petrochemical plants.

These th les can be p with suitabie
and other accessones for particular use.

. flame proof packing gfands, weld pads

1 Shmpiex | a Nons
Duplex Head in 30455
3 Tripiex 2 Head in 31685
[Code | Ements | | R e
6 In Haad Transmitter
J fron-Constantan i Brass Cable Gland
; Copper-Constanton ) gﬂ
8 1 roquirement
£ -Conssanton 13 Weld pad.
: PIRN 13%-PL e —
15 Grounded functs
Pt FH100 RTD e
(Code | SheathDia ‘ s
3 3.0mm |
45 45mm | | ‘ SRS bt
I l | Code Comecior®
80 80mm P
[Code || Sheathbaterid | WN N
s M2 M21S
316 H6SS
221 29as Offver sizos are also avaiable. Pioass specify
- | ot ComestorT
o Inconal 600 oo 7
-— »8 WBSP
BN WNPT
0 Weathemproof Qther sizes ars sko avaable. Piessa spactfy
£ Flameproo! AN
g Farglic L o Hosanssamiy
i3 [ onion o s Surface Mounting for J8
o Moot BN e
5 Ovid ks P Z'Nb Pipe Mounting
e L Local without bracket.
2 Two enlries i

ORDERING EXAMPLE
1203 SERIES 2-K-6-316-D-2.8-12"B-1/2'N-OL=15M-Op13.14
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MI Thermocouple & RTD - 100 Series

(Conduit entry)

View on'A’

SSTag __ Sreee., % e—.
Plate - = i "?? { | Eement . S5 Coller
AN ml= . £ 7 rSheath o {1 10mm
2 FAl P S L5 g

— i ( 7

:J Connector Ty ol LI,Wm_
b shell | e
1/2"'NPT

Mi Th ar e Th
usage in intricate i and in high

can be provided with a long MI Lead out cahle to enable its

. Anintegral coller enables the

Thermooouple to be fitted on the vesselreacter surface.

Typical application are

Pt PU(ORTD
3 3. 6mm
45  45mm
6.6 &.0mm
B0 80mm
316 31688

of surface
in Petrochemicals planis and Ol Refineries,

These thermocouples are provided with a bracket for surface mounting or for mounting on 2" Nb Pipe.

ORDERING EXAMPLE
1218 SERIES 2-K-6:316-D-2-8-12N-AOL=15M-0p15

of refractory lined vessels, calumns; reactors

121# Series
Thermocouple & Resistance
Thermometer Assemblies with

Integral Coller.

Long Pliable MI lead out,
ideal for skin Temperature
measurement.

Certified for use in @
hazardous area.
Available with “in-head”

2-wire Temperature
Fransmitter

Bracket mounting or 2°Nb
pipe mounting.

Special roquirerent
Brourded anction

oL Defing Overall length

hAasNOON -
i
¥
g
a

A 0D=30, 10=19; thick=10
B 0D=40, ID=19, thick=10
c CD=50, ID=19, thick=10
Cther sizes are also avaliabie. Flease specify

TN NPT
BN NPT

rome
|
:
g
i

mm [ LLLLLLL L.
1 Simplax | |
2 Duplex
3 Tnplex
(Coda | Semets
J Iron-Consiantan
K Chromes-Alumal
P PO RTD
3 30mm L
45 4.5mm | )
60 &0mm
80 S.0mm | | l
|Code | SneathMaterial i
316 31685 l
Inc Inconel 500

Connector
$STag - . 1/4"NPT
Plate — ¢ wlemen
P Sheath Pad
B — e e Weld

Connector T'
- A' "
1/2"NPT Pipe
(Conduit entry) A
o , — e
View on ‘A’

Mi Thermocouple or Resistance Thermometers can be provided with @ long MI Lead out cable to enable
weld pad or “Strap-on”

its usage In intricate instaiations and In high
pad is provided for fixing the Thermocouple to vesselireactor or on pipe surface.

Typical app! are of surfaca temp
in Petrochemicals plants, Oll Refineries and pipelines.

These thermocouples or RTD's are provided with a bracket for surface mounting or for mounting on Z° Nb

Pipe.
Thermocouples are provided with ungrounded junction unless specifed otherwise.

‘ORDERING EXAMPLE
122§ SERIES 2-P1-6-316-D-2-8-1/2'N-C-OL=3M-0p28

of refractery lined vessels, columns, reactors

122+# Series

T™H ple & Resi

Thermometer Assemblies with

® Weld pad or “Strap on”
pad.

* Long Pliable Ml lead out,
ideal for skin Temperature
measurement of pipe or
vessel surface.

Certified for use in @
hazardous area.
Available with “in-head”

2-wire Temperature
Transmitter.

= Bracket mounting or 2°Nb
pipe mounting,

Nona
Head in304SS.

Boadeo~vonnaa
@
§
§

A 25x 15425

) 25x25x50

c 25x 25 x 100
Ofher sizes are aiso avalable, Please spacfy
‘Cote  Comoectr T
14N 14'NPT

WN YWNPT

S Surface Mounting for JB

B Bracket mounting for Head

3 2'Nb Pipe Mounting

L Local mounting without bracket.

41 www.temperature-house.com
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MI Thermocouple & RTD - 100 Series

123# Series
Thermocouple & Resistance
Thermometer Assemblies with
Tog  s—i = N . . . Pl Jewd ey, "
plae™ | B ety S R g S 150 Series
| f easurement,
. Do 0 MT Cuaks ot _— o M1 Thermocouple
Nipgle  1/2'Nb,Schd0 # Pliable Ml lead out, ideal Ll " & Eeloscedont Extension & Compensating
for skin Temperature Cable Units
& o N it i :“t;‘:i‘l‘:cu‘:ﬁ:: of pipe or = Manufactured as per
- KID serwsor enclosed 3 IEC 1515-1995
- T i 6mm dia 316 55 sheath o 2
3 P—_ = Certified for use in @ TL1 R |12 _||= Custom built units, ready
& hazardous area, for use
= D § hing @
=] ® Available with “in-head” § N . M.eml \h.em m;_; and
g e, BOTH ENDS POT SEALED WITHOUT GLAND (Used s lance Cables also) mineral insulation reduces
= o s Transmitber: overall size of Cables
rap for clamping o
Fipe Strap for clamping RID. L ) il Sk - Can be used at much
il e Eobieion ® Quick disconnect jack for L higher temperatures
using with hand held PIVE insied & -
monitor TouTranaiion piese, hand Compression timng colour coded = Pliable and can be routed
with 13 .
ar ot o B pigovaie thm‘ugh high temperature
enviroment
Mi Th le.or R T can be provided with a Phable M Lead out cable to enable = Provided with PTFE insulated
its usage in intricate installations and for strapping on the pipe surface for skin lemperature measurement AL S & colour coded flex tails for
ot gasiol pipelines o heat (raced pioe Nods. - :f,"‘,":",’l"“'““’ o termination in Junction Box
These thermocouples or RTD's are provided with a stand out nipple for local mounting. L1 M RL 12 or instrument enclosures
Thermocouples atre provided with ungrounded junction unless specified otherwise. = Available with a choice of
glands & Flameproof
BOTH ENDS POT SEALED & WITH GLANDS Enclosures (Optional)
i i Star -n L | 1504 Series
S gl ‘ 1 Head in 30455 Code | No of Pairs Options
CoeEemews P Ewnnm ) | T 0| Soec
3 Extension in 30488 2 Two pairs 10 Special
J kon-Constanian 4 Extension in 31658 3 Three pairs
Chromet-Alumel 5 Othﬂco‘v_!duilm 2 g:’fl‘;;"‘ Code | T2 Gland Details
P PUOORTO il i 9 | Ninepuis 2 | isesEen.,
oo swamps 2 Sowkow A § | Iy
3 30mm 10 Special roquirement 2 ype 7 Other, define
s oim | e e Ak
;:3 8omm “« Quick Disconnect jack BX | PiRh30% - PIRN 6% | Code | T1 Gland Details
- - 2 172"NPT(M)
Code  SheahMatersl : [ Cade || Essment ength afong the pipe | Code | Sheath D | 3| M20x 1500
5 5 6 ! 6 1/2"BSP(M)
316 31888 B Defme § % mm 7 | Other, define
Inc Inconel 609 ‘ :‘2' :") mm — X None
L —— 2 mm
e | e o 5| G o e
0 Weathesproo! 0 Code | Lead wires Insulati
F o Fomopeoiane ok Examionkeest e | Shouth Mt et
c e c Copper (for Sx & Bx) - e
U8 JunctionBox N {Dafins s 32158 Define Colour Code (ANSUIEC)
‘Code | NoofEawies | (Code  Mountng Code_| CIT details [ Code | Lead wirelength |
12 _?Em L Local mounting with extansicn CIT 201 | Bothends with —{TLI’HJ Deflae J
wo enlnies “pﬂh crnmp-on pol =
CIT 201G Crimp-on pot with Code | Length of cable
glands o RL Route length
RDENG S E ) _ ORDERING EXAMPLE .
123% SERIES 1-P1.8:318.D-1-L-N=200-D=32"-EL=200-0p28 40 150 SERIES 1-KX-6-S-CIT201G-RL=10M-TL1=150/TL2=200-1{ ANSI)-6N-2-OPTION 0
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MI Thermocouple & RTD - 100 Series
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I TLI | RL

Fles ke bewd wises,

151# Series

MI Transducer Leadout
& Wiring Cable Units

for usc

\ | = Custom built units, ready
TL2

BOTH ENDS POT SEALED WITHOUT GLAND (Used s Lance Cables also)

| w Metal sheathing and
mineral insulation reduces
overall size of Cables

Fleuible load wines.
PITE fnuland &

ol Trasstion peoe. hamd
e b M1 Cabic shenth
&l et Fipory cvenpuosest

Y | — =
Crmprovoom feting
with feaule {T1 Gland)

S fining w JB o0 M Cabrle
Enutrament cnclowrss

Compression farmg

T

Flextbic lewd wires,
IIVE wlatod &
[ES—p—

2

» Can be used at much
higher temperatures

= Pliable and can be routed
through high temperature
enviroment

» Provided with PTFE insulated
& colour coded flex tails for
termination in Junction Box
or instrument enclosures

BOTH ENDS POT SEALED & WITH GLANDS

= Available with a choice of
glands & Flameproof
Enclosures (Optional)

151# Series
Code | No of Pairs
1 One pair
2 Two pair
3 Three pairs

Code | Conductor Material

Cu Copper
Ni Nickel
CuNi Constantan

Code | Sheath Diameter
3

3omm

45 4.5 mm |

6 6 mm
Orbser diameters slso available |
Code | Sheath Material I

C Copper

D Cupronickel

T 3i6SS

S 32188 —

w 310SS

1 lnconel 600

18 Incoloy 800

Code |Sheath Termination

Options
o None
10 | Special requirement

Code | T2 Gland Desails
V2"NPT(M)
M20 x L5(M)
12"BSP(M)
Other, define
None

C T1 Gland Details

12"NET(M)
M20 x 1.5(M)

12"BSP(M)
Other, define
None

Hao s % ERE S

Add suffix "N illocknat is roquued

Code | Lead wires Insulati
1| PIFE d

Define Colour Code

Code | Lead wire length

€It 201 Both ends with
crimp-on pot

CIT 200G | Crimp-on pot with
ghands

TLUTL2 Deline

Code | Length of cable

ORDERING EXAMPLE

RL Roule length

151# SERIES 1-Cu-6-T-CJT201G-RL~10M-TL1~1S0/TL2~200-1-6N-2-OPTION 0

TRM GROUP



MI Thermocouple & RTD - 300 Series

= 300+# Series oy 310# Series
vad
e Thermocouple & Resistance / Thermocouple & Resistance
JINI u
| Thermometer Assembiies with ; Thermometer Assembiies with
Wl ¥
| Cstpratedy \ \ st Elemnt s A Threaded tapered w ENI Standard 0165,00
/ W V— ; 4B B Thermowell. Threaded Thermowell
{ 3 3 ‘
‘ - = i 1] I % ! ® Certified for use in @ ® Certified for use in
I | X2l 1 hazardous area. hazardous area.
s | ¢ | |
7] | L Ftension C=T445 U - 5"‘&:"-‘5‘8“ as per ASME S8 Tay Flate L 7 PR, S : U ! ® Safe design as per ASME
5 Tag Mate AT Tength "N'=T50 PTCi9.3. Y/ l;;nm \.m-‘xm PTC193,
Condutt votry ol - Conduit entry
E ',Av.ula‘::‘le with 5 in-head = Available with “in-head™
wwirelemperature 2-wire Temperature
Mi Thenmoooiiple or Resistance Thermometer Sensor fted into & terminal Head, and provided with head Transmitter. Mi Thermocoupie or Resistance Thermomeler Sensor itled info 2 terminal Head, and provided with head Tmnsmiuef
axtension and drilled bar siock Thermowell would form a typical complele assembly ready for use in the ;xlen_slon anddriliad bar stock Thamnowel s pec ENI standand 0165.00; s idealy-sitted for use Xy
application designed for. Tha design of the plet pends on various p suchas, ertliser plants, Refinerias and Pelrcchemical complaxes.

temperalure, dynamic pressure, fiow veloaly, abrasive nature of process fluid, ntncate nature of

mstaliation and insertion lengths reguired. The assembly can be suppled with 318SS terminal head and nipple-unicn-nipple in 316SS as a standard

feature in proof or flamep lion. This vill resist atmospheric coerosion and help in carrying
Various designs are avaiabie as standard products, few of which are flusiraled in this feaflel. We can cut periodic mairtenance with more:case
M g hach AlSl 300" serl:ss g?a"ir e:;u S"msmua:{:gﬁxmp?uﬁs Heavy Duly well with process connection 1.5™NPT and tagered shank tapering frem 38mm fo 33mm is
, y 800, lnconel 800, MoneMOO Hastalloy alloys G276 and alloy B. t;:;‘ad &5 & standard design for use on very high pressure application such as syngas compressor
arge.
The standard tion 85 sh in this leafiet is with plated CS extension and Aluminum head with
9 SEECEON 29 M0 b B 1aet s il [ = o ¥ Is are aval in AIS) 300 series Stainless Steel as well as exotic malerials such as

gl Salty o st A ioce JrdeEyc T incaiplis. Incoloy 800, Inconel 600, Mone!| 400, Hastelloy alloys C275 and alicy 3.

1 Simplex T T T ! D Noe 2 gr&pm \ o Noms
2 Dupiex 1 Head in 30458 i 1 Head in 3458
3 Trglex 2 Headin 31655 3 Trplex 2 Headm 31638
3 Exfension in 30458 3 Extensionin 30488
(Code Eements 4 Edensonin 3198 (Code | Eomenws 4 Exonsionin316SS
) Iron-Constantan 5 Other Condut eniry J fton-Constantan & Other Condhuit arry
K CheomeAlumet 8 In Haad Transmitar K CoromelAlumel & n Head Transovar
T Copper.Consianion T BrassCable Gland T Copper.Constanton 7 Brass Cable Gland
E ChromekConstanton 8 $5 Cable Gland E 1 8 S8 Catle Gland
N Ninosi-Nisit 10 Specal rquirement N i Spadial mquitement
R PIRh 13%-Pt R PRh13%P1
3. | IREionn | e W N S pRn 0GP ProcessCom? | Bt B |
B PIRN30%-PIRE% = B PRh0WHPRIGN VNPT 7 125
A PUGRTD | ANPT 17 125 Pt PHOORTD VNS 29 %
J4NPT 22 16 - " | TNeT % 18
] I s 20 Code SmemhOia @ w332 s x
[ ; : 1ANST 38 k<l
: m ;’;m [ Other sizes and denensions on reques! S m m Other sizag and dimenslons o requast
S — | ~ Cote | WellEenslon | i i o lcede | Wetexwnsen |
e T ki e T owme
o - L
1 a1S5 (Code  Wellpseon i s
Inc Inconel 600 u Defing inc Inconsl 800 u Defne
eatherproot s = EEEEEEN 316 318SS
5 X 316 31688 2} Weatherproof 204 plapey
‘F: FW:#IB 304 3048S F Flameproof (NIB 321 32188
b 321 32188 G Flameproof (1C B 258
B Juncton Box 446 44558 8 Junczin Box
Cote | Wootantses | 1 Onasory
ORDERING EXAMPLE 1 One entry CPDRIG EARLE 2 | Ransice
300% SERIES 1-K-6-316-D-1-316-U=150-T=50-1'NPT-0p 3 8 2 Two enlrigs HORSERES 166 HBD1 116 US1BDT=T5 A NET.Op 4
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MI Thermocouple & RTD - 300 Series

TT310% Seri 320# Series
eries (Y) Thermocouple & Resistance
. . o of 1N omel i {
Temperature Transmitters with Thermocouple or RTD Assemblies X w3 Therometer Assomblies with
\ el
= Factory assembled, configured & callibrated units u Various Thermowell options ©5{ Fated) 7 \ '\\ /[ 3 ® A Threaded stepped shank
— / \ f Bl - shit s ¢
® Transmitters to cust hoi u Safe design as per ASME PTC 19.3 ‘ cbatmightstankorel);
: ® Certified for use i @
length N hazardous area.
Condutenty. o' | _wzNeTor " Riewen | S09F | = Safe design as per ASME
7 /' M20x1.5 7 J— PTC193,
/ — 1/2NFT
H—— E- e ® Available with “in-head”
Mi Thermocouple or Resistance Thamometer Sensor fitled info a terminal Heasd, and provided with head 2-wire Temperature
12wt extension and drilled bar slock Themcwell would ferma typical complete assembly ready for use in the Transmilter.
application dasigned for.
Mension in SS1E
A' el | Nipple with Spring Various designs are available as standard products, few of which are illustrated in this |eafiet. We can
o Sull YC/RTD Weart des‘gn and manufacture assemblies, singleiduplex as well as multipeint 1o suit practically every
application
4 fe . Tharmowels are available in standard AISE 30C series Stainiess Steel as well as exotic materiale such as
T T of makes have which has us to ] to suit most of
them. We offer o of mniks by . but do stock a wide range Bt d by ™Y ¢ Incoloy 809, Inconel 600, Monel 400, Hastelloy allcys C276 and allcy 3.
The assemblies are designed as per IEC 60079-1(2001)/1S5:21 & with T T meet The slandard execution as shown in this leaflel is with plated CS extension and Aluminum head with
the i of these for use in h The design of the on, conduit entry of %"NPT and stepped shank Thermowel. Specify Opticn @ for thermowel with straight
various p such as, P dy ic pi flow y ive nature of p fluid, intris nature shank. The Themmecouple junclions are ungreunded unless otherwise specified.
of S s required

High velocity collar can be provided to reduce the pended length of Th and to meet ASME PTC 19.3 requirement. ' - !
Th are in AISI 300 series stainless steels as well as, in exofic materials such as Incoloy 800, Inconel 600, _ - ! TTTTTTT
[

Monel 400, Hastelloy C276 & B3, and Flanges in ASTM grades A105, A182 and A 350 and in sizes 3/4” to 2" (DN 20 to DN 50). 1 Simplex T
2 Duplsx 1 Head in 30459
TT310%# Senes(n_lj] miefm e i T S | et o
Code | No of Elements Code | Options 4 Extenaion in 31658
N o T e 5 Othsr Congi sniry
) Duples -; I;:;ﬁ:kmui‘.l:d S8 IJ( Chromel-Alums! g m}n H&g;m Gland
Code | Element Type ] 10 | Special requiroment E gwm & S8 Cable Gland
K Chromel-Alumel Nicros#-Nis# ] Straight shank
E | Ciromel-Constantan Process Conn.P | B1|B | T g iR 13% Pt 19 Spacial requirement
Pt_| PtIOORTD J4"NPT 22 [ 16 | 100 s 1R 10%-Pt
Code | Sheath dia | @] 1ner | 38 |33 |50 S| (e
6 6.0 mm 7.0 mm M332 2% | 25 | 100 Y'NPT 17 125
5 8.0 mm %5 mm I Other sizes and _ 37£ g |169
Code | Sheath Material | e e
L — 5 e 7o W33 2 2
316 ss.ssz;(; 1 Code | Wel | 8 Bram 8.0mm Dther szes and dimansions on raquest
tnct | Inconct 600 [ 7 | oefine J 0 10mm 10.mm
Code |TT Model] Make }—— — —t Code | Well I | Code  SheatMates g (Code WebExenson
YTA 110] YTA 170 | Yokoguwn L Definc ] 218 21685 T Define
1A 130] YTA 130 | Yokogswa -
it il e e Ve | lmes Code | Welbaston
srrase | STT35F | Hooeyweh F316L | A1S2 F3I6L N IS B0 ;
osat | bsan EPM F321 | Als2E32L u Defire
el Er e | AL e e
el el S e i R T
Code | No. of Entrics Code | Well Material £ || B A0 S
1 Ove entry T16L SS 316l : tneptoo
2 Two cntrics o1 8331 B Junction Box 21 32188
T fine conduit ey Hast € | Hastelioy €276 446 446sS
— Othes tmatcrials abo avadable Define grade
Code | Local Indication T s
Y Provided ERING EXAM q
N | Nome TT 310# Series(Y) -1-K-6-316-YTA 110-1-N-316L-F316L-U=250-T=70-3/4"NPT(M)-Option 4 Y SRR e i | e
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MI Thermocouple & RTD - 300 Series

5o T 330 Series 340# Series
o Thermocouple & Resistance — Thermocouple & Resistance
I JF | s U+TS - Thermometer Assemblies with : | Thermometer Assemblies with
}‘ engihe? 3 S o, L Extension Uerts |
# A Threaded tapered - ’ EGapih 1) = Solid Sintered Tungsten
. Thermowell. | 201 50M) Cﬁrhide l!\.ermowell for
{] / / Element | mill Classifier Outlet
5 = Certified for use in s { S o
And Union fis hazardous area. @ e _j == = Reoystallized Silicon
Head ; - { [ =) = B P Thermoswell Carbide for use on high
NPT el ® Safe designas per ASME ) i A temperature and abrasive
a -— b r - PTC19.3. 1 | sErVices.
7 | \ Y
f / 7 Si Y 61 AR
Mi Th i Sensor flled info a terminal Head, and provided with head = Available with “in-head” Loty e 2 W & = Certified for use in &
exfension and mled bar stock Tharmowell would farm a typical complete assembly ready for use in the 2-wire Temperature B : . : — = hazardous area
appil:abon designed for. The design of the complete assembly depends on parameters such as Transmiiter
perature, dynamic prassure, flow veloaly, abrasive nature of process fluid. mincate naturs of installation and z ® . ST o
mscdm iengt-s required Q\ranlat_-rle with “in-head’
5 " Mi Thermecouple or Resistance Thermometer Sensor fitted inte & terminal Head, and provided with head sutte: Texmperatare
:5,:;,5“9 process 'ﬂﬁm mgaf“m m’:g :::d‘:ed! gﬁor‘:aie design a?fper ASM!??’?(B::Q 3 extension and solid sintered Tungsten carbide Thermewell weud form typically, a complete assembly for Transmitier:
use in Pewer Plants for highly abrasive senvices such as mill ifier cutiet for femperat
The assembly shown in this leafle  typical for Power plants for use on stsam and walar services. cf Ceal + Air Mixture.
Thermowells are avaiable in standard AIS| 300 series Stainless Steel such as 316SS, 304SS and 321SS For use &t reiai\ety high lemperatues we recommend re-rystalized Silicon Carbide, which also hes a
2 3 very high ab tics. These are recor ded for use in Flue gas apphcation in
The standard execution-as shown in this lsaflet is with plated CS extension and Aluminum head with conduit ent
of %"NPT and well entry of M20x1.5 Assemblies with longer extension length to locate cold end lermination aw:yy power plants or for use on incineralcrs employed in modem day waste menagement systems of process
from instakation can be supplied Smly code 10 and requirement of axtension length. The tharmocoupls plants. Standard veell is availzble in diameter of 20mm; and is cemented inte stainless steel bushing.
juncticns are uniess sp
The standard executicn as shown in this leaflel is with plated CS extensicn and Aluminum head with
o W LLLLLLLLLL L I | ety NPT sndvel ey of i
1 Simpiax
2 G T s e EEEEEE cmmome—
3 Triplex 2 Head i 31655
3 Exensionn 3458 : S ‘ e
Codo.  Elomoms. 4 Exensionn316SS d
3 Triplex 2 Head in 31658
J fron-Constanian 5 Other Conoult eniry 3 Extenision in 305§
K Comet A € bead Tarsmie Cose Eemes ¢ Edmmnsies
T Capper-Canstanion _— 5 Conduit enty
£ Chvomel-Constanton 8 /S8 CobleGland i ) 8 In Head Transmitar
N el 10 Spechal requirement % s 7 Braas Cable Gland
R PiRh 13%-Ft £ el g S Cabla Gland
S PRUIOGER - [PocsssConn® | Bf | B & 10 Specialrequrament
B PIRN30%-PRIG S | WINPT 17 125
Bt PiOORID ‘ ‘ uney 2 Al ’ [ProcessConn P | & B
(Cods  ShoahD @ | | W B & o o | 5 T
| M332 » % Pt PHOORTD | M332 1 1%
s &amm | E—— G siasswd divensicns a9 10
A3 e S | e | Far 103720
N Ticoesee s e ‘ (Code  HeadExtenston
[Codo || SheatnMatessl B o o | e
36 31638 Codo | WellExionsion i D ‘
S e HE= o \ Yt ot Wargmwson
inc Inconal 600 316 31888
(Code  Welllnsedion 2 s s
(Code | HeadType . U Datine e inconel 800 S
D Weatherproal u Dafins
¢ Flameproof iIC (Code  WellMatoral [cots [Heen
: D Westheroaf [Code  WellMaterial
316 31688
JB Junetion Bax 04 20458 E Fhwwz::gl“s TuG Tungstan Carbids
tameproo Sic Carbidi
P | B Jwnex A0 S
Coe Moohemies 1 ow
1 Cne 2 me
ORDERING EXAMPLE enlry ORDERING EXAMPLE
330 SERIES 1-4-6-316-D-1-316.U=150-T=100-N=100-1'NPT-Op 3.8 2 Two entfice: 340K SER ES 1-K-6-316-D-1-TuC-U=150-T=100-N=100-M33x2-Cg 1,7
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MI Thermocou

le & RTD - 400 Series

Hoad

MiT or e Tl

Extreion kngh N L

Faoge (1)

PTC18.3 req T are

an vanous [

High Velocity collar can be provided to reducs the suspendex! length of thermowell and to meet ASME

Sk

in dard AISI 300 series Stainless Steel as well as

1
2 Dupa
3 Toipiex
J Iron-Canstantan
K Chromel-Almel
E CopperLonstanion
N Nicros.Nisil
R PIRh 13%-Pt
g PRI 10%-Pt
Pt PHIORTD
& Gimm 7.0mm
8 Bmm &.5mm
10 Tomm 11.0mm
216 31888
321 32155

D Weathemroa!
F Flamegproo? IIA1IB
c Flamepeoof fiC
B Junction Bex
1 One entry
2 Two entries

exolic matenals such as Incoloy 800, Inconel 600, Mone! 400,
flanges in ASTM grades A105, A182 and A350 and in sizes 3/4” to 2° ( Dn20 to DN5Q).

_J

Hastelloy alloys C276 and afioy B and

The standard execution a5 shown in this leaflet is with plated CS extension and Aluminum head with
conduit entry of %"NPT and ungrounded Junction for Thermocouples unless specrfied otherwise.

LR

ORDERING EXAMPLE
A0 SERIES 1-K-6-316-D-1-316-F316-U=150-T=70-1"1507RF-Op0

Sensor fitted into a temiinal Head, and provided with head
extension and drilled bar stock Flanged Thermowell would form a typical complete assembly ready for use
in the application designed for. The design of the P such
as, temperature, dynamic pressure, flow velocity, abrasive nature ol pmcess fiuid, nlncane nature of
instaliation and insertion lengths required.

400 Series
Thermocouple & Resistance
Thermometer Assemblies with

® A Flanged tapered
Thermowell,

Certified for use in @
hazardous area.

Safe desipn as per ASME
PTC193

Available with “in-head” 2-
wire Temperature

Transmitter.

0 Nove:

1 Head in 30455

2 Hoad in 31658

3 Extension in 2048S

4 Extension in 31658

5 Other Condult entry

& In Head Transmittor

7 Brass Cabie Gland

8 58 Cabie Gland

10 Special
3U4TANS | or DN20 17 125
1"ANS|or DN 25 2 16
13°ANS or ON 40 25 19
ZANSIor DN 50 28 2

Cther sizes and dimensionson sequast

| Codo | WelExtonsion
T Define
u Dafine:

F304  A1B2Fa04
Faz21 A182F321
F5  A1B2FS

LF2.  A3B0LF2
Dther materia’s aleo availatée. Dafine grade
(Code | WellMaterial

316 31858

e

32 32158

445 44658

TT400# Series

Temperature Transmitters with Thermocouple or RTD Assemblies
= Factory assembled, configured & callibrated units u Various Thermowell options
LT itters to 1 h » Safe design as per ASME PTC 19.3

SIS 2120207217225 21777

A L Lz 22

RTD Eloment
oRr
TC Eiement
Typical Temparature Transmitter t A
MODEL : 644H
MAKE : EPM o sult TORTD insort 1.5", 2"ANS!
T Ti of makes have which has us to d P to suit most of
them. We offer T of make by , but do stock a wide range by P 5",
The assemblies are designed as per IEC mn-uzomms 2 & P with T meat
the req of these for use in p !l h The design of the bly on,
i P P such as, P dy P flow ity, abrasive nature of fluid, | nature
of ion and

High velocity collar can be provided to reduce the suspended length of Thermowel! and to meet ASME PTC 19.3 requirement.
are in AISI 300 series stainless steels as well as, in exotic such as y 800, 600,
Ilonel 400, Hastelloy C276 & B3, and Flanges in ASTM grades A105, A182 and A 350 and in sizes 3/4" to 2" (DN 20 ln DN 50).

TT400# Series ? DoooDoo T
Code | No of Elements Code | Options
I Simplex 0 | None
2 Duplex 4 | Extension in 116 S8
7 Bmss cable gland
Code | Element Type 10 | Special requirement
K | Chromel-Alumel = - -
E | Chomel-Constantan Flange 'P* ‘Bi ‘B
P | PL10DRTD JA4TANSIorDN 20| 17 125
= 1"ANSIor DN 28| 22 6
Code | Sheath dia d' 15"ANSIor DN 20| 25 19
6 6.0 mm 7.0 mm 2"ANSloe DN SO| 28 25
L 8.0 me 85 mm I Define flange rating and facing
Codc | Sheath Material | — I Code | Well Extensi |
e SS316
321 58321 ! [T | pefie |
Inc 6 Inconel 6500 Code l Well 1 ]
Code |TT Model| Make }—r- — — Lu_| befine |
6441 644H EPM = S
31440 3144P EPM Code | Flange Material
6538 6538 ABB FM6L | AIB2F316L
YTA 10| YTA110 | Yokogawa F321 A182 F321
YTA 130 ¥YTA 130 | Yokogaws HastC | Hasiclloy €276
STT 3% | STT350 Honeywell =
STT3SF | STT3SF | Honeywell LN aterieN s s, DA e
o Code | Well Material
| Code | No.of Entries | 3161 SS316L
1 One entry 321 S8 321
2 Two entoies Hast C Hastelloy €276
Define conduit entry Othrer materials also available. Define grade
Code | Local Indication
T T ORDERING EXAMPLE
N None TT 400# Series |-K-6-316-644H-1-N-316L-F316L-U=250-T=70-1.5"1 50#RF- Option 4
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MI Thermocouple & RTD - 400 Series

TT400# Series TT400# Series (Y)

Temperature Transmitter with Thermocouple or RTD Assemblies Temperature Transmitters with Thermocouple or RTD Assemblies
= Factory assembled, configured & callibrated units u Various Thermowell options
=Ty itters to ct hoi w Safe design as per ASME PTC 19.3
Tangth "N L

Typical Tomperature Transmitter
MODEL : YTA 110

Coaduit entry, AL wwPTO

\-‘.’z‘o’.ﬂ" //‘nnon.u

(LSS IS A I 775 A
s crirerriry sl

Temperature Transmifters of various makes have which has us to I to suit most of
them. We offer T i of make by but do stock a wide range f: d by Y "

The assemblies are designed as per IEC 60079-1(2001)1S:21 & pl bly with Temp T meet
the req; of these for use in The design of the on,

P such as, P y i flow ity nature of pr fluid, nature

of installation and insertion lengths required.

High velocity collar can be provided to reduce the d length of Tl and to meet ASME PTC 19.3 requirement.
Th lls are in AISI 300 series stainless steels as well as, in exotic such as y 800, 800,

Monel 400, Hastelloy C276 & B3, and Flanges in ASTM grades A105, A182 and A 350 and in sizes 3/4" to 2" (DN 20 to DN 50).

TT400# Series( Y)_E]:l oooooo KE

Code | No of El Code | Options
1 Simplex o None
2 Duplex 4 Extension in 316 §§
- - 7 Brass cable ¥Innd
Code | Element Type 10 Special requirement
K Chromel-Alumel - 0 R R
E | Chwomel-Constantan Flange '™ Bl B
Pc | PL100RTD 3u"ANStorDN 20| 17 12.5
— I"ANSTorDN25| 22 16
Code | Sheath dia & 1LS"ANSEor DN4D | 25 19
& 6.0 mm 7.0 mm 2"ANSI or DN 50 28 25
3 8.0 mun R.5 mm | Define flange rating and facing
Code | Sheath Matenal | l —| Code I Well E. 1 |
316 SS3l6 x
3 58321 l x| oefes J
JaroLl Jawuel o ! Code | Well Insertion
Code |TT Model| Make —— — — U Define
NYTA110] YTA 110 | Yokogswa = = -
YTA 130] YTA 130 | Yokogaswa Code | Flange Material
STT 350 | STT 380 | Honeywell F3I6L | AI82F3i6L
STT3SF | STT3SE | Honeywell F321 A182F321
643H 6444 EPM HastC | Hastelloy C276
31aap | a4 ErM Other materials also availabie, Define grude
6538 6538 ARB
= Code | Well Material
Code | No. of Entries T16L. SS 3161
] One entry 32 §8321
2 Two entries HastC | Hasielloy €276
Define conduit entry Othor materials alsu avwlable, Define grade
Code | Local Indication =
T S ORDERING EXAMPLE
N None TT 400% Series(Y) -1-K-6-316-YTA 110-1-N-316L-F316L-U=250-T=70-1.5"150#RF- Option 4

\' &
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MI Thermocouple & RTD - 400 Series

il

& g, Plate
Fxtension leapth N i W
LN
1 Condutt catry)

TH

for Thermocouples . * ! !

2

3 T:i;ssx

4 Iron-Constantan

K ChromekAlumel

T Coppar-Constanton

E

N Microsil-Nisil

R PIRN 13%-Pt i, 1
s PR 10%-Pt

B PLRI30%-PIRNE%

Bt P00 RTD E |

(Code | SheathDia | @ ‘

3 Gmm 7.0mm

8 Smm 85mm |

1% 10mm 14.0mm
36 31688
321 32188
Inz Inconal 600

o Weatherpeoof

F Flamegcoof |IANB

c Flamapraof [C

B Jdunztion Box

1 One snlry

2 Two eniries

ORDERING EXAMPLE
410% SERIES 1-K-6-316-0-1-316-F316.U=150-T=70-1"150&RF-Op4.

410 Series

Thermocouple & Resistance
Thermometer Assemblies with
= ENI Standard

0165.00Flanged
Thermowell.

Certified for use in @
hazardous area

= Safe design as per ASME
PTC19.3.

Available with “in-head” 2-
wire Temperature
Transmitter.

M| Thermocouple or Resistance Thermometer Sensor fitted info a terminal Head, and provided with head extension and drilled bar stock Thermowell as
per ENI standard 0185.00, is weally suited for use in Fertiliser plants, Refineries and Petrochemical comploxes

The assembly can be supplied with 316SS terminal head and nipple~union-nipple in 31688 as a standard feature in weatherproof or flameproof
axecution. This will resist almospheric corrossion and help in carrying out periodic maintenance with more ease,

in AISI 300 seres Stainless Steel as well as exotic matenals such as Incoloy 800, Inconel 600, Menel 400, Hastelioy
alioys C276 and alloy B and flangas in ASTM grades A105, A182 and A350 and in sizes 34" 10 2" ( Dn20 to

DnS0).

The standard execution as shown in this leafle! is with plated CS extension and Aluminum head with-conduit entry of %"NPT and ungrounded Junction

=4
&

SE Cable Gland
Special requiramanl

SouoUmAeGN
o 3
g ‘

J4ANSIor DN20 17 128
1'ANS| of DN 25 22 16
15°ANSIotDN4C 25 19
2'ANS! or DN 50 28 25

Other sizes and dImensions 00 request.

T Define

u Dafine

A105  ASTMA105(CS)
F316 A182F316
F304

A182 F304
Fa1 AB2 F321
F5 A182F5
L2 A350 L2
Other malerials also avallabie. Define grade
316 31885
3 30485
32 32188
445 44855

SgTRE 7

Fuango ()

T
(Comeduit arstry)

Eorauton Nrggh N T T

420 Series

Thermocouple & Resistance
Thermometer Assemblies with

®= A Flanged stepped shank
or straight shank well.

Certified for use in
hazardous area

©

= Safe design as per ASME
l’]‘(“l‘)ﬁ.g b=

» Available with "m-head”
2-wire Temperature
Transmitter,

Mi Thermocouple or Resistance Thermomeler Sensor fited inte a forminal Head, and provided with head extension and driled bar stock Thermowell
would form a fypical complete assembly ready for use In fie application designed for.

Heavy Velody collar can be provided fo reduee the suspended length of thermowell and to meet ASME PTC19.3 requirement.

are ilable in

AISI 360 series Stainless Steel as well as exotic materials such 85 Incofoy 800, Inconel 600, Mene! 400,

T
Hastdluy alloys €278 and alloy B and flanges in ASTM grades A105, A182 and A350 and in sizes 3/4” to 2' ( Dn20 fo 2n50). Tharmowell. The

Junciions are ungr

uniess ctherwise specified.

The standard execufion as shcmn in this leafiet is with plated CS extensicn and Aluminum head with conduit enfry of %'NPT and stepped shank

are ungrounded unless otherwise specified.

Th il. The Thermocougle |

1 Sunphex.

2 Dupizx.

3 Trgdex

J ron-Canstantan

K Chromak-Alimel

uF Coppar-Constanton

E Chromel-Constanton

N Nicrogi-Nisil

R PiRh 13%-Pt

S PiRh 10%-F1

B PiRh30%-PIRhG%

£t PI0ORTD

(] Smm 7.0mm
& Bmm. E.5mm
o 10mm 11 Omm
216 31658
321 32155

Inc: incons| 60C

gi

o
£ Flamepraof 1AUS
c Efameprool |G
B Juncticn Box
1 One entry
2 Two antas

LIILLLII L

ORDERING EXAMPLE
4208 SERIES 1-K-6-316-D-1-316-F316-U=150-T=70-1"1 S0#RF-Ope

‘Code | Opmons |
a Nene
1 Head in 30485
2 Head in 31685
3 Exéension in 30488
4 Exfension in 3168
5 Other Conduit enry
& In Head Transmittsr
7 Brass Cable Gland
8 58 Cabla Gland
18 Special requirment
34°ANSI 0 ON20 17 125
TANSIor DN25 22 1@
15ANSicrDN 40 25 19
2ANSIorDNSD 28 25
Othar sizas snd dimansions on request
T Dafine
u Define

A5 ASTMAI05(CS)
F318 AIB2F31E
F304  A182F304
;gz! A182 F321

A182FS
L2 A3SO L2
Crher matenials siso available. Dsfing grade
3186 3188S
304 30488
321 32158
246 44588
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Thermocouple & RTD - 400 Series

Pead Flamge (7%

1727NPT

) 8
Lk
Eetonslon Mgt N TeCed u
L e -
The The: ple or R Ther

penetration weld is carried out.

alloy B and fianges in ASTM grades A105, A182 and A350 and in sizes 3/4” fo 2 { Dn20 o Dn50).

Thermowell. The Thermacouple junctions are uniess oth

4304 SERIES 1-K-6-316-D-1-315-F316-=150-T=70-1"150%RF-Op4

430 Series
Ther le & Resi:
ThermomelerAssembﬂes with

® A Flanged straight and
tapered shank Thermowell.

&

Safe design as per ASME
PTC19.3,

» Certified for use in
hazardous arca.

® Available with “in-head”
2-wire Temperature
Transmitter

Sensor illustrated in this leaflet is a typical design specified by M/s Engineers india Ltd. A drilled bar
stock Thermowell is welded to suitably dilled blind flange by employing a groove and fillet TIG weld joint. For pressure rating 9C0% and above a full

Heavy Velocity collar can be provided to reduce the suspended length of thermowell and fo meet ASME PTC19.3 requirement .Thermowells are
available in standard AIS| 300 series Stainless Steel as well as exolic materials such as Incoloy 800, Inconel 600, Monet 400, Hastelloy altoys C276 and

The standard execution as shown in this leafletis with plated cs ex!enscon and Alumnum head with condut entry of 1%"NPT and straight and tapered

) S T WTTTTT ‘ o None
2 Oy 1 Hoadin3MSS
S e 2 Headin 21658
3 Extension in 3458
ion Constantan — 5 ObwContonty
enty
| e f et
. E ble.
P o 8 SSCableGland
N Nicrosi-Nisd 10 Special requirement
R PiRA 13%-Pt | 1 Full panatration weld
S e biocsssComp B B
g |
RIS | 3WANSIorDN2S 17 125
| TANSIorDN2S 22 b
[Code | SheathDia = ‘& gl | e 5
< s 10mm TANSIDNS) | 28 b5
8 8mm 85mm 3
10 10mm 11.0mm Other sizes and dimensions on requast
‘Code | SheathMatedal -
36 31658
2i 3458 Code  Welllnsertion
;m_ -
P P M5 ASTMAIDS(CS)
= ol
41
SUR— it A182 Fa21
[Code  Noofenties | 5 AIS2F5
; %33?&”” Other materials aiso avatable. Define grads
(Code | WellMaterial
316 3iess
304 304eS
Py 4SS
ORDERING EXAMPLE 26 || ddges

Hosd

< Tag phate /-

SNET
Candus cary

1T

M1 s

Remeit

“fd|ustablo Flange P

Thenmowwll
Tot /S

"TuC adlywe beazp

M) SC comented

Mi The Jple or T

440 Series

Thermacoupie & Resistance

Thermometer Assemblies with

= Solid Sintered Tungsten
Carbide Thermowell for
mill Classifier Outlet.

# Recystallized Silicon
Carbide for use on high
temperature and abrasive

services,

ailable with “in-head” 2
wire Temperature
Transmitter.

= Certified for use in
hazardous area.

= Awv

Sensor fitted into a terminal Head, and provided with head extension and solid sintered Tungsten carbide

Thermowel would form 'ynully a complete assembly for use in Power Plants for highly abrasive services such as mill classifier outlet for temperature

measurement of Coal + Air Mixture.

1 we re-cry Sllicon Carbide, which aiso has a very high abrasion resistance characteristics
These are lewmmonded for use in Flue gas application in power plants or for usa on incinerators employed in mordern day wasie managemant

wel s in

of 20mm; and & cemented into stainiess steel bushing

The standard execution as shown in this leafiet is with plaied CS extension and Aluminum head with conduit entry of %’NPT and well entry of M20x1.5

For use at ly high
systems of process plants d
and ungrounded Thermocouple.
1 Slmplex
2 Duplex
3 Triplex.
J Iron-Constantan
K Chromal-Alumel
£ Copper-Constznton
E Chromah-Constantcn
R PiRh 13%-Pt
5 PtRh 10%-P1
B PIRhG0%-
P PY0e RTO
(3 &mm 7.0mm
a &mm 9.0nim
316 31688
321 32188
Ine: Incone! 600
) Weatherproot
F Flameproof 1ANB
c Flameproof 10
JB Junctice: Box
1 Ore enlry
2 Two entries

i

0 Nooe:

1 Head in 3043S

2 Head i 31685

3 Exiension in 4SS

4 Extensionin 31658

5 Offier Condult enry

6 In Head Transmiticr

7 Brass Cable Gland

8 88 Cable Giand
10 Special requirement

TASA T 16
125" ASA 7 1€
15 ASA T 1€
Other sizes and dimensions are ¢=8, B=19
For SIiC well d=10,3=20

Defing Flange Rating and facing

N Define

i Defing.

u Define

A105  ASTMA106(CS)
F318  ASTMA132F316

ORDERING EXAMPLE
440% SERIES 1-K-6:316-0-1-TuC-A106-U=150-T=50-N=150-1 5" 150#RF-Op 1.3

TuC Tungsten Carbide
SiC Silicon Carbida
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Thermocouple & RTD - 400 Series

450 Series o 460 Series
AR i Thermocouple & Resistance o~ il Thermocouple & Resistance
ord tomsion ¥
Thermometer Assemblies with ; | Boataya! Thermometer Assemblies with
® A Flanged well with Lining ! . Al = A \;;an Stun"; Ihcrn\"&wcll
Y { with or without weld joints.
ﬁ s m ® Lining in Ta,Ti, Ni, Flast C. 7 = Corified forusein (23
{m . —ﬁ ﬁ»@- e 8 s plate hazardous arca.
R N o / # Certified for use in ' s z X .
CS{ Flasedl) ] / hazardous area. @ e . %‘Ifz“ld‘;?b“ as per ASME
/ —— SN
5 L, = Available with "in-head” ¢ i\.:«d.lrl(‘-lbl']:nv:;;u;‘;‘d‘r“hcad"
N Yead 2-wire Temperature Transmitter.
Transmitter.
R ® Raised face or RT] facing,
! — . N
Thermoccuples or resistance Thermomelers are often requred with Th dls which can wi 1 corrossion caused by the process medium. ftis B k‘ﬁ;‘f&" e U G
expensive fo manufacture bar sicck thermawells in materials which can withstand the corossion. An effective and less exp ltemalive is fo S el u o 7
manufacture the themowelis from 300 senesStainless sieel barsiccks and provide a sleeve or loose Ining over the entire wetted porfionof the well = 100% Radiography for weld
including the raised face of the flange. which can withstand the comosive attack frem process medium. joints.
. i By ShA For Highly corresive services, Thermowelis without a weid joint are recommended. If weid joints cannot be = PWHT
Thermowells can be provided vith fning in varicus malerials such as Tantalumy(Ta), Titaniumi Ti), Nickel(Ni}, Haslelley ‘C', Hasteficy'B", Siver (Ag) and . e : " " N
Platinum - Rncdium alloy (PRh} avoided, full penefration weid is carried out and checked by 100% radiography test. ® Hordness to NACE MR-01-75
n shown in this § ifilis thi . mowell ¥ ith PWHT Fertite Ni or be! &
The standard execufion as shown m this lesflet is wilh plated CS extension and Aluminum head with conduit entry of ¥ "NPT and well enfry of M20x1 5 E:the:gﬂm che:;(.z:pﬁ f:qe;gJEmhsﬂm(l)s‘l ggega? 2; hydro is?;n?!lslgr:fem:‘l:’s( et ® et NmbesTetyoens
and ungreunded Themaccuple, ~ Y, TR e and 10
| et oy || (S | T b s
L s T B oo 2 Duplex 1 Headin304SS
i 1| (Headin 30453 3 Toglex 2 | Hestin 31658
3 Triptex 2 Head in 21658 3 Extension in 30455
] | Snne cote Eemews i G
[Codo  Elements 4 Exienion 31688 5 | O Conkit ity
3 Iron-Constantan 5 Cther Candutt entry J fren-Constantan P In Head Transnider
3 In Head Transmithsr K Chromek-Aumel
K Chromel-Alumel ; T 7 Brass Cable Gland
T Coppar-Constanion 7 Brase Cable Giend L Copper-Gonsianton 8 $5 Cable Gland
€ Chromsl-Constanton 8 iyl 5| et 10 Specs requirement
N NicrositNil i e , 1 Flpenetraion weld
S o -~ EEscWENOINNEN || s emioe '
S Abae g B PRNO%PRIGE =y = [ ProcessConnP 81 B
| 3I4ANS orDN2D 43 125 Pt PHOORTD 5
EY S MR TANSIorONZE | 51 18 - e 2 | =5
| asamio n o w || R | heme £
[Coda SheathDla & 2ANSITONS) | 92 %5 | < Sheaa 2
6 Gmm 7.0mm > A , 3 Bmm 7.0mm or
| Other sizes and dimensions on request E3 Bmm 8.0mm et s ol e Ol
8 amm B.5mm 10 10.0mm | request
e énsn hives L e waimmemsem - |
P —— - S S
s s I || o e
321 32158
a1 2SS e inconel60 . (Code | Welllnseron
Inc Inconet 600 4 Daling u Defne
) ER ] A5 ASTMA1DS{GS) D Weatherproof (Code | FiangeMaterial
D Weatherproa FHE  ASTMAIBZF316 Flameprool 1113 A0S ASTMATDS(CS)
F Elameptool IAIE € Flamspmaf iC F316  A162F316
S mme e || oo o ol
JB Juretion Box F321  AwWzZra
TooTon  oew || [ GG 75 Az
ok Moot 1 e low R 12 sie
N Nicksl 1.0mm
1 QOre entry He Haatalioy C 1.0 2 Two entries. Other matenals also available. Osfine grade
N T —— Code Wenwawes
04 S5 5
ORDERING EXAMPLE ORDERING EXAMPLE S21 4SS
4508 SERIES 1-K-5-316-D-1-315-TF316-U=150-T=50-1.5'1504RF-0p 1 3 4605 SERIES 1-K-6-316-D-1-316-F316-U=150-T=70-1"1508RF-Opd 8| 4%SS
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MI Thermocouple & RTD - 400 Series

- 470 Series
i . Thermocouple & Resistance
Thermometer Assembiies with

Wl

®= A Protecting Tube.

® Built up from seamless
tubes, tixed or adjustable.

= Certified for use in @
hazardous area.

= Available with “in-head”
T 2-wire

Ml
S8 1xg :.:.u"‘ I ’

ey
{Emndt wmry) = Temperature Transmitter

Mi Thermocouple or Resistance Thermomeier Sensor fitted into a terminal Head, and provided with or without head extension and a pretecting fube
woeuld form a fypical compiele assembly ready for use in the application where flow and pressure are not a major concern.

Proiecting tubes are buil: from seamless tubes with hot end plugged and TIG welded and a bliind flange is drilled 1o sult the outer diameter of the fube and
TIG welded 1o if. These th are avi in dard AlS1 300 series Stainless Steel as well as exotic materials such as Incoloy 800,
Inconel 80C, 446SS and flanges in ASTM grades A10S, A182 and A350 in sizes 3id" fo 2* (DN20 i DN50).

The standard execulion as shown in this leafiet is with plaled CS extensicn and Aluminum head with conduit entry of ¥%"NPT and ungreunded Junclion
for Thermaocoupies unless specified otherwise,

m—— IR ERRREREEE o m—

1 Simplax Q None
2 Duptex 1 Haad in 3045S
3 Triplex 2 Head 0 31685
3 Extznaion in 30488
‘Code Elemens o S
-Corstantan r Condutt enry
lJ( mmm & In Head Transmittsr
i Copper-Constanton 1 Brass Cable Gland
E  ChromelConsianion 8 SSCabkGland
N “ﬂ ' 10 Speaal nawn'amem
R PiRhb 13%-P¢
s PRk | Prociss ConnP | Mak®  MinB
B | PROIDAPRIS, IANSIOrONZD 16 T
Ry P{0ORTD 1°ANS| or DN 26 2 16
Code SheathDm oo
| 2'ANS! or DN 50 3 %
: m Other sizes and dimensions on regquest
— Code  WellExension
L T Ostne
el ‘Code  Welllnsertion
321 32158
Inc: Inconel 690 U Dafine
A1D5 ASTMAIDS (CS)
P emnciue 26 e
C Flsmapraaf G A
JB Junction Box Other materiads are also avallable
B —
1  (Gods’'Tube Dimensions OO X Wit
2 %'r: :‘M’m 12 Sched 10.29x2 41
144"Sch80 13.72%3.02
CCode  wewews feie g
4a'8ch 2130%373
s HSchiB) 2130475
1 318 4SehB)  2650%381
Ik 3 34 Schi1ed 2660x5.53
Dther dimansions ar= also available.

ORDERING EXAMPLE
47CH# SERIES 1-K-6-316-D-1:316-1/2" ScheC-F316-U=640-T=60-1.5"160-0p0
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Thermocouple & RTD

- 500 Series

¢ PGISCandus enty|

MISsLE,

!
S5 Chaen

13CrMo44 or 10CrMod10.

1 Simplex
2 Duplax
3 Triplex
J iron-Constantan
K Chromal-Alumel
i Cepper-Caonstanton
E
N Nicrealk-Nist
Pt Pt130 RTD:
3 Bmm 7.00m
B Bmm. 8.5mm
10 10mm 1£.0mm
316 31658
321 32158
Inz Incenel 500
] Weatherproo?
F Flameptoof [ATIB
C Flamaprocf 11C
JE dunclion  Box
K& DINE WP
KA DIN'A WP

as well as

ORDERING EXAMPLE
5008 SERIES 1-P1-6:316-KB-1-F11-W-D1-Cg?

1o suil practically every

M Thermocouple or Resistance Thermomeler Sensar fitfed into a ferminal Head, and provided with head
extensionand drilled bar sicck Thermowell would form a typlcal complete assembly ready fer use in the
application designed for. The design of the complefe assembly depends on various parameters such as,
temperature, dynamic pressure, flow velodity, abrasive nature of process fluld, intricate nature of
nsiallation and inserfion lengths required.

Various designs are available as standard products, few of which are flusirated in this leaflet. We can
design and mar ire i ingl lipok
Thermowells are available in standard AIS| 300 series Sfainless Steel as well as in ferritic steels such as

process.

The standard execution as shown in this leafiet is with plated CS exiension and Aluminum head witn
conduit entry of ¥:"NPT and ungreunded Junction for Thermecouples

i

500# Series

Thermocouple & Resistance
Thermometer Assemblies with

= A Weld in Thermowell.

* Form D as per DIN 43763.

&

® Available with “in-head”
2-wire Temperature

Certified for use in
hazardous area.

Transmitter,

2 Nome

1 Head In 30455

2 Headn 31688

3 Extension in 4SS

4 Extension i 31655

5 Qthar Condunt enry

6 In Head Tranamifiar

7 Brass Cabis Gland

8 58S Cable Gland

10 Spucial requirsren

o1 140 65 24 12§
D2 | 200 15 28 125
03 200 125 30 18
D4 | 20 B5 24 125
D& | 20 15 24 {25
06 5 13 3 1%
Note : Type D3and D6 are for 8 dia nseris,

Al other typea are & dis inserts

w Welddn

316 31688

321 188
31871 31655 Ti stabllized

11 1304

F22 10Crkod 10

1 Che entry

2 Two eniries

NPT

A\ Well
cﬁn-x-dhl \ \ /nmm-.e

R

Dl A

M Thermocouple or Resistance Thermometer Sensor fitled into a ferminal Head, and provided with head
extension and drilled bar stock Thermowell would form 3 lypical complete assembly ready for use in the
applicaion designed for. The design cf the complete assembly depends on varicus paramelers such as
temperature; dynamic pressure, flow velocily, abrasive nature of process fled, intricate nature of
nsiallation and inserfion lengths required,

Weld-in wells are provided with a cylindrical head sultable for welding Into a socket weld of straight through
socket. Thermowells are available In standard AIS| 300 series Stainless Steel as well as excfic materials
such as Incoloy 800, Inconel 600, Monel 40C. Hastelloy alloys C276 and aloy B,

The stanidard execution as shown in this leaflel is with plated C8 extension and Aluminum head with
conduit enfry of %"NPT and ungrounded Junction for Thermoccuples.

LLLLLLLL L L)
1 Simplex |
Ouplex
3 Tipliox
(Code  Eloments :
J Iron-Coanstantan
K Chromel-Mumal
1F Copper. Coristanton
ﬁ Chromal-Constanton
2] PHOORTD
(Gode shesthDia | @ |
[ Bmm 7.0mm |
8 Bmm 8.6mm |
10 10mm 11.0mm
| Code  SheathMatarial
35 31688
223 32188
ine. Incans! 630
B Weatharpioo!
F Flamegroof IIATB
c Flamzproof IC
JB Junzfion Box
[Cote![ Notentnes: |
1 One enry
2 Two eninas

510# SERES 1-K-6-316-D-1-318-W-U=250-T=70-25-0p0

510# Series
Thermocouple & Resistance
Thermometer Assemblies with
» A Bar stock Weld-In

tapered well for use in
socket weld or straight

through socket.

® Safe design as per ASME
PTC19.3.

Certified for use in
hazardous area.

= Available with “in-head”
2-wire Temperature

g None

1 Head In 3485

2 Head n 31688

3 Extangion in 30488

4 Other Conduit entry

g In Head Transmitsr

7 Brasa Coble Gland

a 88 Csbie Gland

1 Spasial requirement

20  20mm 266 2 1%
25 28mm  3B& B 19
32 2mm 424 B 25
L 40mm 483 42 o
an Define A 81 B

F Define
] Defing

[Code’ | wendyps ]

w Weldin
36 31688
304
321 32188
445 44688
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MI Thermocouple & RTD - 500 Series

Frenit
/

Condul eny

Mi Thermocouple or Resistance Thermometer Senscr fitted info a terminal Head, and provided with head
exiension and drilled bar stock Thermewell would form a typical comgplete assembly ready for use in the
application designed for. Weld in wells are provided with a cyfindrical head for weiding into a socket weld
or @ straight fhrough socket,

Th fis are le in AlS1 300 series Stainless Steel as well as exclic materials such as
Inceley 800, Inconel 600, Monel 400, Hastelloy alloys C276 and alicy 3.

The standard execufion as shown in this |eaflet is with plaled CS extension and Aluminurm head with
conduit entry cf %"™NPT and ungrounded Junction for Themocouples.,

1 Simpkx T T [ ] TTT
2 Duplex

3 Trighex ‘

4 fron-Congsantan

K Chremalk-Almel

T Coppee-Constanon

E Chmmal-Consianton

N Nicrost-Nasil

Pt PHODRTD o,
6 Emm Tamm ‘
8 Smm 85mm

10 10mm 11.0mm
316 31638

2 nss

Ins Inconel

D Weathstproo!

F Flameproc! (A1IB

C Flmeproo? |G

L] Junction Box 3

1 Ons éntry

2 Two antries

ORDERING EXAMPLE
£20# SERIES 1-K-6-315-D-1-316-W-U=250-T=70-25-0p0

520 Series

Thermocouple & Resistance
Thermometer Assemblies witl|

= A Weld-In Stepped shank
well.

w Certified for use in @

hazardous area

= Safe design as per ASME
PIC19.3,

Available with “in-head”
2-wire Temperature
Transmitter,

1

SO NG M RN -G
g

49 40mm- 483 42 30
0 Deins A B1, B

T Dafine

u Defing

w Waid-in

316 21685

304 30485

a2t 32188
44558

nc8 incoloy 800

Comshuit fery

The Thermoecouple or RTD assembly (Hustrated in this leatlet Is with 3 weld In well having straight shank
with a tapered tall. These wels are provided with a cylindrical head for welding infc a socket weld ora

straight through sockel.

Thermowells are available in siandard AIS| 300 series Stainless Steel as well as exofic materials such as

Incoloy 860, Incenel 800, Monel 200, Hastelloy atioys €276 and alloy B

The standard executicn as shown in this leaflet is with plated CS exiensicn and Aluminum head with

conduit enfry of %"NPT and ungrounded Junction for Thermooouples unless spacified ctherwise. Define

dimensicns 81 same as Dimension 8, when a Rlly straight shank well is required.

ik

1 Swnplex
Duglax

3 Triplex

J Iron-Constantan

K ChrcenslAlame!

T Coppar-Canstanton

B Cheemel-Constanton

H Nicrosi-Nisil

P PHOS RTD

B &mm 7.0mm

8 Soam B 5mm
10 ACmm 11.5mm
318 31658
321 32188

inc Inconel 630

D Wenthemraof

F Flameproof IAUB

G Fameproot IIC

JB Junction Box

1 Cne antry

2 Two ontrias

ORDERING EXAMPLE
§30# SERIES 1-K-6-316-D-1-316-W-U=250-T=70-32-CpA

530# Series
Thermocouple & Resistance
Thermometer Assembiies with

# A Weld-In Straight and
tapered shank well,

Certified for use in @

hazardous area

= Safe design as per ASME
PIC19.3.

® Available with “in-head”
2-wire Temperature

Transmitter,
(Gode | Options |
{1 None
1 Head in 304SS
2 Hesd in 31655
3 Extengin n 30488
4 Exignsin 0 31655
5 Other Candult entry
8 In Head Transmétsr
7 B3 Cabla Gland
8 53 Cabls Gland
10 Spacial requitement
[ Code | Socket (A Bf | B |
20 20mm 268 22 16
25 25mm 334 26 19
32 $2mm 421 B 2%
4 40mm 483 42 30
) Define A B1,B
T Dafine
(Code | Wellmserdon |
u Defne
w Weld-in
(Code | WWelMateral
e 31685
304 30488
a2 32188
446 44655
incd incoloy 800
Incé Inconel 610
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MI Thermocouple & RTD - 500 Series

540# Series i 550# Series
Thermocouple & Resistance d Thermocouple & Resistance
Thermometer Assemblies with T Thermometer Assemblies with

= A High Pressure weld in
well,

Certified for use in @
hazardous area.

A Butt weld design tapered
well

= Certified for use in @
hazardous area

)

_1

R = Safe design as per ASME 55 g Flase/ - [ brassee e ol | G | o | ® Safe design as per ASME
DT L ESEEOR AR PTC19.3. WG PTC193.
Condunt entry. Condus arasy
® Available with “in-head” = Available with “m-head”
2-wireTemperature Mi Thermocouple or Resistance Thermomeler Sensor fitled inte a terminal Head, and provided with head 2-wire Temperature

The assembly shown In this leaflet is with 2 weld in Thermowell manufactured from bar stock as per ASTM ransmitter. extensicn and driled bar stock Thamewell would form a typical complete assembly ready foruse in he Transmitter,
A276 grade 32135 cr 31855, duly tested prior to manufacture as per agreed OA plan. These assembfies ﬁﬂ%mﬂ&iﬁﬂ%{”ﬁ ?g;ﬁ;mewoﬁgfcf:f;ﬁmmmgx o?s -
are used for temperature measurement of high pressure and high velocily steam lines and are largely instalation and inseftion !engths' requirsd.

used in performance festing of utilfty boilers.
High velacity callar can be previded b reduce hz suspended length of thermowel and fo meet ASME

The Thermowell I3 bult welded on the weldolet provided on the pipings and the colar provided cn PTC19.3 requirement, Th in dard AIST 300 series Stainless S!eei aswellas
thermowell fits saugly in the pipe wall, tus reducing the suspended length of the thermewell, and ihereby excfic maienals such as Incoloy 800, k\cmel 600, Monel 400, Hastelicy alloys C and
meeting the ASME PTC19.3 cede rement.
= A The Thermowel llstcated in his leaflet is for butl welding to a weldolet and well dimensions given are
Thermcxrels are provided wilh 3R cerlification, material integrity test cerfificates and are alse subjected sliablo i Welioi 6k Gl and 2- e shdie 40 40 sl ieuia (S,
fo.a heat freatment of 950 Deg C prior to final finishing. A pug and chain is previded, when thermowells The standard execution as shown in this leaflet is with plated CS extension and Aluminum head with
are supplied as “Test Wells”, cenduil entry of %4™NPT and ungrounded Junction for Th ples unless sp
The standard execufion as shown in this leafletis with plated CS exdension and Aluminum head with _ ' ' ' * . - " - - F -
condult entry of ¥"NPT and ungreunded Junction fer Thermocouples urless specified ctherwise, _
1 Simplex | a None
2 Duplex ‘ 1 Head in 30
-.... .'---- 3 Triplex 2 Head In 31858
e ‘ et e
[Gode Elomests 3 Edensknn3iess
1 Shoplex ] 9 Hone 1 Tt 4 Cther Gandut entry
2 Duplex 1 Head In 30458 K Chromel-Alumsl 8 In Head Transmitter
3 Triplex 2 Head In 316SS T Coppar-Gonstanton 7 Brass Cabls Glarsd
3 Extansion in 30488 E Chromel-Consianon 8 55 Cable Gland
4 Extangion ih 31688 N Nicrosil-Nisil 10 Spacial requirament
5 Ciher Candult entry Pt PHOORTD |
) oo 8 InHead Tranamtter o [esEeT Weidsietsize W 1| 81 (81
gpor Consen I s e Oatha cope (Code | SheathDis @ : '
T Copper-Constanion a 88 Cable Gland BWIS4)  15Schd0 4R 41 16
E Chromel-Constantan ES Soacil Tecoiamant 6 Smim 7.0mm [ BWISH0 1 C
N Necrasil-Nisit - a Emm 8.5mm BWI5160 15Sch60) 48 34 16
Pt PHIORTD | _ 10 10mm 11.0man BWISXXS 158chxXS 48 28 16
BWZ4D 26chd0 60 52 18
(Code  SheathDia ¢ | BHZXKS 26 §35 254 19 Bz 2sae w0 & 6
2 am m | R || = v brios  zswes m % B
19 10mm 1.0mm ‘ e ine inconel 800 Note/B" will be 19 ‘ot sheath di of Smm
And 22mm for shezth dia of 10mm:
(Code Sesmumedn (Code | Welllwerion | || ‘Come Hesmpe Bl ie 53
36 31688 1 D Westhamproof
EI e E Flamspot IANB [Code  WelExtmnsion
inc nconst 600 (3 Flameprmof G T Detine
SV || s wnoonsx :

i

|Gode Mootenwles U Deine
D Waaherproot
B R | o
sl i e CT T
38 anction Bex 30e 3MSS w Weld-in
321 32155
o ot - Rl
1 One entry e 31638
2 Two anfies 304 30488
ORDERING EXAMPLE ORDERING EXAMPLE 321 321588
5408 SERIES 1-K:G-316-D-1-318-W-U=84 1-T=2048 4-BW2'SchXXS-Cpll 5504 SERIES 1-K-6-316-0-1-316-W-U=250-T=70-BW1 6'40.0p0 nch Inconel 509
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MI Thermocouple & RTD - 500 Series
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TG Wald

Bvenson lengh N T o

-t- -

WINPT
Cordust enery

M Thermocouple or Resistance Themomeler Sensor fitted info a terminal Head, and provided with head
extension and buit up Weld in Thermowell would form a typical complete assembly ready for use in the
application designed for.

Thermowells are built up from seamiess tubes with tail pertion of 100mm made from bar stock and TIG
welded, These wells are suitable for welding onto a straight through socke!. Thermowells are avaidable in
sfandard AIS| 300 series Stainless Sieel as well as excfic maledials such as Incoloy 200, Inconel 800,
44688,

The standard execution as shown in this lealiel is with plated CS extension and Aluminum head with
conduit entry of %™NPT and ungrounded Junction for Thermocouples unless specified ctherwise.

e LA DAL AL

{

J ‘ron-Conztantan
K Chomel-Alumel
T Copper-Constanton
E
N Necrosil-Nisit
P PHIORTD -
8 B 7 Onm ‘
) e 8 omm |
10 1Gmm 10 Omm
316 31858
321 321ss

D Vieatherproof

F Flamepmaf IARIB
c Slameproof [IC
8 Junstion Box

1 Ona artry

ORDERING EXAMPLE
5832 SERES 1-K-8-316-D-1-316-1/2"Sch80-U-640-T=30-W-Cp0

560# Series
Thermocouple & Resistance
Thermometer Assemblies with

® A Built up Weld -in well
with tail portion in bar
stock.

Built up from seamless
tubes.

® Centified for use in @
hazardous area.

Available with ® m-head”

2-wire

® Temperature Transmutter,

£ Nons

1 Head in 30255

2 Head in 31688

3 Extension in 30455
4 Extension i 31658
5 Other Conduit entry
® In Haad Transmitar
7 Brass Cable Gland
8 S$S Cabls Gland
12 Special requirement
w Weldién

i Dafins

u Define

38"SchBd)  17.45x3.18 127
¥ Sch20  2130x373 180
3i4'SchB)  2660%391 220
Other Dimensions aleo available.
318 218SS
e 30488
321 32188

Incf  Inconal 60D
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MI Thermocouple & RTD - 600 Series

W Edeir

w e
Towd “Heud 2 L
HA - Pain HAI0%- Plain
TWONPTVF < AN
[N
Lt&_m—,—m ,
/ / /
f wa B

u.\ lm Adiustable Threaded

|~ BONFTE)

=8 “A‘ r‘ Ehenetin \,
g W ~Head
HA - 109 txvd Tlwraded

1 Simplax T T T T T T T T
2 Duplex
3 Triplex
J Iron-Censtantan
K Chromet- Alume!
=T Coppar-Canstantan
E Chromel-Co
N Nierosil-Nesil N
R PiRh 13%-Pt
S PR 10%-Pt
B PRhIE-PRNE%
Pt PH#O0 RTD ‘
6 amm
8 &mm
10 10mm
316 31688
a2 32188
inc Inconel 500
D Weatherproof
F Flameptoc? IAIIB
c Flameprect [IC
JB Junctio Box

1 One entry
Two entries

HA01 H
Ha123  Heod with Nippls & Union

i
é‘

ORDERING EXAMPLE
E00# SERIES 1-K-6-316-D-1-HA101-316-1/2"Seh160-U=640- T=30-F -1 NPT-Op0

600# Series
Thermocouple & Resistance
Thermometer Assemblies with
" A Protecting Tube.

* Built up from seamless

tubes, plain or threaded
connection

» Certified for use in @

hazardous area.

Available with “in-head”
2-wire Temperature
Transmitter.

{]

SEND DL
= .

WNPIF)
| wN=10p oL i
R0 |
R
‘ / /
: wes s
- Head i 20k
HAA0E Plain

V" NFEF)

Pl Tenee

“Hesd %
PIA-TO5 - Adjustadle Thivad nd

Head
A 10 Adjustatile Threaded

NI WNPHZ)
R E—
o) / / / 7
vl P Bt 3 W e
{ead “Head

A 1T Thead Thimaded TIN5 Phead Thowadod

mmm— AR

Duplex
3 Trigkx,
J iren-Caongtantan
K Chromelk-Alumel
7 :
E Chromel-Constanton
N Nicrosil-Nisi |
R Pt 13%-P1
s PiiRh 10%-Pt
B PR30 -PIRIE% !
Pt PHOORTD:
B Emm {
8 Sram
190 10mm |
316 31688
a1 32188
Inc Inconsl 660
[} Westherproaf
F Flamaproof [ AIE
c Flameproof [IC
JB Junction Bex
1 Ong entry
2 Two antries

HA101  Heaad ooy
Ha103  Headwih Nipple & Union R
BO1# SERIES 1-K-5-318-0-1-HA101-318-05-U~640-T=30-FT-I'NPT-Cp3

601# Series
Thermocouple & Resistance
Thermometer Assemblies with

® A Solid, closed end
Protecting Tube,

® Made from drilled bar
stock, plam or adjustable or
welded (Fixed) threaded

connection,

® Available with “in-head”
2-wire Temperature
Transmitter,

Certified for use in
hazardous area.

Hmdhaodss
Headin 31655

SoNaBLN o
g

AT A
A Pamhon

SEALZRe
3

Othe Dimensions ars sleo svalisble.

31688
30458
32183
44585

5egz
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MI Thermocouple & RTD - 600 Series

602# Series

- WINPTR
Thermocouple & Resistance HA 108, Head with 'L’ Shaped Bracket HA 109, Head with Surface Mounting Bracket
sy ™ o
Thermometer Assemblies with T
= A Twin, closed end =
s Lo sopplot Bstad Protective Tubes. x
s S o ot T Toe < 605# Series
= Rre: valn # Plain or adjustable or Qi
NTT(R Ided(Fixed) threaded i
& : (“Zﬁfm:d(iu::L Jttizeads Thermocouple & Resistance
oL - U = _' ! mometer Assemblies,with
| b g B
‘ i = Certified for use i
=) ng {ﬁﬂ m IR S D lm A Remote Mounted Head or
/ nj § 7 \ hazardous area. 3
/ / { .Y Junction Box
e P Potecting  Flemen Ys FT‘f;“A‘T(ns pud ement
HA -101- Adjostable Theeoded HAS « Adjustable Threaded ®: Available suith % in-head s A Protective Tube.
- = 1 - 2-wire Temperature
VNI S ANFTUR) I'ransmitter. s Built up from seamless tubes,
] cr ‘ plain or threaded connection.
% L L U o
DT 7 » Flameproof or weatherproof’
= ion in 31688 or Al
/ J /
T - e lm Available with "m head" 2-wire
HA 10~ Vsed Threaded HAAG™ Vixed Threaded Temperature Transmitter.
M Mineral Insulsted & Metal ‘ 0 None
Sheathad. 1 Hend in 30488 =
BE  Themocoupha skment insulated 2 Head In 31658 Code | Options
With seramic Tubs{ beaded typa) 3 Extension in 30483 ) None
5 Other Gondult entry 2 | Duplex 1 Head in 304 SS
7 Brass Cabis Gland Code | Elements 3 Extension in 304 $§
1 Simplex 8 S8 Cable Gland ) Tron-Constantun 4 Extension m 316 §8
2 D i " K Chromel-Alumel 5 Other Conduit
upex 10 Specal requirsmant % || Sevesaney 6 | e Tovemiter
Code Bemas E | G i 6 _| St e
% - | N Nictosil-Nisil s =
i el | FT Fired Thisaded Pi__| PLIODRTD .
N NicrositNsil [ | AT Y T Tived Threaded
R PR 13%-Pt PL Piain Nons) Code | Sheath Dia AT Adjustsble throsded
S PRUIOKP } el 3 o P | Plan glone)
8 o PIRNEY addeie: % Smm Define thread details
10 10mm
] ' Code | Well Extension
i<l e Code [Sheats Vil Pl
3 30mm o 24 24ANG X NotApplicsble 316 | 31658 @ X | Noiapplicsble
:.g ggr‘:n" %g %WR; 321 32188
¥ i BANG 3ito | 3108s
BooGr b ome ot Webweoton W | o Code ] Lenghh__
14ANG u Define e
12 12mm (£ BAVIG. oL Dsfine Overal length Code | Head Type ' OL | Definc overall length |
1l=‘ o llwun ' ks S e
‘_ C Flameproof HC OD x W/t (Nearest)
i : 2 JB | Junction Box T8 Schs0 Woxzs |
;a m‘d w ;:g Racrysialliad Al . 1/4°Sch80 433
- AF Kerhal AR Code | No of Entrics 38"Sch80 17x3
o e e P | | 22t
445 2 2 Two Entry 12°Schl60 21 x5
D Veeatheproo! 34°SchS0 27x4
| R Define dimensions Code| Head Assembly IaSchio0 | 27x5S5
B Junciion Box | — HAI08 ?ugolc mounted with Other dimensions olso ayailable
2 h]tdbfid(ﬂ
_ Ker710  RecrystsBioed Alimins HAT09] Remote mounted with Code | Well Material
1 Onséniry Ker610  Pythagoras surface mounting bracket S‘l‘(?‘ %sb lg ?165 Gels
2 Twoentries Dinansion 1526 or 12x2 [ Code | Head Extension | 301 0488
= 1 321 32158
LN | Define T 136 446 85
. 310 31088
HAIDY  Headonly ORDERING EXAMPLE <1500 612" i= i m.‘;‘{%
HB103  Haad with Nipple & Unice, 502% SERIES BE-1-8-24-K:F- 1 HATOTKERT 10(1268)-246(21.3x2.65)-OL=1500 X-AT ' NPT} 052 605 SERIES 1-K-6-316-D-1-HA 108-N=1500-316-122"Sch §0-U=650-T=30-FT(I'NPT)-OPTION 3 | 155, | BAX
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MI Thermocouple & RTD - 600 Series

611# Series
HA 108, Head with ' Shaped Brackes HA 109, Head with Surface Mounting Bracket Thermocoupie & Resjstance
- o Y Thermometer Assembiies with
Cassens HE ® A Protecting tube of
I Suppen ‘s . ceramic.
. sl Tebe o T\*f!- -
Fome e | 606# Se}'les S TIRERE Nl tamped # Metallic support tube with
i i . - &) ) fixed or adjustable flange.
— 1. Dol )
] 1 Th iple & % A l ® Centified for use in
| | Ther 1 blies,with e hazardous area. @
L L. == ofrea PO SN X ® Available with “in-head”
| == | = i i R Rpbure
| HA 108, Adjustable Flanged (AF) ’ HA 109, Adjustable Flanged (AF) o . A -
o f o 8113{ senes thermocouple essemblies are employed for temperalure measurements of fumaces, combustion chambers, recuperators and simifar
: —wn— e : PR - m A Protective Tube. applications.
& bexw | g {e. == The closed end Protecting fube nermally empleyed is re-crystallized Aluming Type 710 centaining 99.7% Aluminium oxide & cenforming to Type 799 as
s e s p— w Built up from scamless tubes, per DIN VDE 0335 & can be used for temperaiures upic 1700 Deg C. Thesa lubes are impenious and are fixed fo metalic suppori tube by means of
| J e - o | w2 o v _— plain or Flanged connection. ceramic 1o metal cement.
| N s | Tingt i3 The Thermocouple wire size when used as a beaded thermocouple is 24 AWG (0.51mm) for type 'R', 'S"and '8’ & 14AWG for all base melal
1 HA 108, Fixed i_lmg:.:i(ﬁh 1 HA 109, Fixed r_un.;quvrl la Flame; .for weathctpmof Thermccouples,
| = | = execution in 316SS or Al
N - N
L _— _— s ——— N AEREEEE ae—
- — = | — - T =3 =3 @ Available with "in head” 2-wire Wl Wineral insuislsd & 1ietsl Sheatheis 2 N
wit ) L B A w2t Lo wad S Temperature Transmitter. BE  Tremomipls dementinasolid 1 Headh 30485
:./_:,_ 'v_-:_/_n,_ Wit ceranic Tube( beaded tyne} 2 Headih 31855
L = 3 Extenson n 30455
606# Series e
Code | No of Elements Code | Options g Sirpl. :
e s — .y
up! jead m
2 | Headm3iess [Code Emmors 10 al requrum
Code | Elements 3 Extension in 304 SS K Chrome-Alume)
] —— K Extension in 316 8§ N Nicroai-Nail !
K o "Almed 5 Other Conduit entry R PiRh 13%-Pt FF Flresd
T Copper-Constantan & In head Transmitler S PR 10%-Pt AF ool
E Chromei-Constantan 10 Special requirement B PRSI PRE% Adjustabie ‘Hlneid
N Nicrosil-Nisil ) g Dufne Flange sler, g nd facng.
I B el el 3
T R
Code | Sheath Dia .;{ ;ﬁmhw Fla 3 3omm 2% 240G ¥ Didi
3 Yowb). O : 5
16 s T Fnge Gt & WIoC s S| A (A P
= T 60 sonm 1 l8AWG
: . ' ek lowe i OO
Code | Sheath Matenial Define 12 1omm o SAWG UEL  Gepne nseriond sxnosed eagih
;;? gy;g X Not applicable QUEL  Dyfing sl & expasard feoglh
o | sioss Code | Lon e r— o
u Define insertion X Nons S 8
Code | Head Type OL | Define overall lengsh | A0S ASTMAIDS (CS)
DT WeahorprsT = F3l6 ASTMRIG2FIE
F MATIE Code Tube Dimensions Dine~ rmatirials ars also avalaos, Dol gradas
Flameproof 11C OD x Wi (Nearest) O el
=T s | e | & Fommld A [ R Vesaasn g
- 14"Schid 14x3 S I | Beneml
Code | No of Entries | VR Schil 17e2 98 oncton Box 8 810
T | Ove Entry schs0 | 2xd * A0S
2 | TwoEany | 12°8chi6o | 21x8 (Coda Noofamwes 2 e
34°Schis0 27x4 1 Ot trky 2
Code | Head Assembly Jasehiso | 7ass 2 Twosnkes z'fi ;g:ig
HAL08 ,I:H:«: mm;‘;‘ with Other dimensions also available a 2430
HA109| Remote mounted with Code | Well Material HAID!  Head L —
surface mounting bepcioat AT06 | €S 10 AT06 Grit ‘Ha103 MS:.’W‘W . .
- 36 31688 Kar 710 RecrystalisedAlaming
e e O3S T — s
N Define t 3 21 & ‘
gy 5‘}3 8 ﬁisw 00 P e ORDERING EXAMPLE SU—
3 oo Z
OO SERIES 14C0-H G-D-LHA 108N=I S00310-U25ch MU0 0T=0-FIIESOMRFEOFTIOND | T8, |- ooky 30 ot i 5113 SERES M- 2R5-inc-D- 2310 KERT10(15x2.5)-APM{26:2.9) U=760-T=60-FF (1.5 1504RF)-Op2 10
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MI Thermocouple & RTD - 600 Series

612# Series

Thermocouple & Resistance
Thermometer Assemblies with

= A Twin, closed end
Protective Tubes.

A o ol -
“MHend Tab ~ J 4
m-un-m-mr-wmw A 103. Adjastatte Hunged # Metallic support tube with
y fixed or adjustable flange.

hazardous area.

N1 Iy
T :F , . = Centified for use in

® Available with “ in-head”

Ly
T Biting Bement X, %
2-wire Temperature

Tisbe

A - 101+ Froed l-wd ' HALUS- Fixed Planged

Transmitter.
6124 series themocouple assemblies are employed for of combusfion chambers, recuperators and similar
applications, These are provided with twin profecting fubes.
The closed end Protecting tube ized Alumina Type 710 centaining 99.7% Aluminium oxide & conforming to Type 799 as

per DIN VDE 0335 & can be used for |empera!ures upm 1700 Deg C. These fubes ara impenious and are fixed o metalic support tube by means of
ceramic to metal cement.

The Thermocouple wire size when used as a beaded thermocouple is 24ANG (0. 51mm) for type 'R, 'S'end 'B' & 14AWG for all base metal

Thermecouples.
M Mrerd rensated 3 Mt Sheathed, TTTTTTTTTT T 0 Nores
BE Thermotougls siement nauated 1 Head in ZMSS
2 Head i 318SS
3 Exkinsion in 30485
1 Simplex “ Oter Conduk entry
2 Bugiex 3  Head Transmifee
7 Beass Gatie G
oo Ean s SSoieom
X ChomeRALITE 10 Spacnl requirement
N Niread sl
S mmien
10%-1
s ; I FE o Fud P
Define Flangs sz rabog ard facing
s oaom 0 oews R TR
45 A8mm 20 29AVG. T Defre
80 .0mm 8 1BAVIG [ x NetAppicatls
a0 8.0mm ® 1BAWG
0 19rm 14 T4AWG —
2 1zom 8 Havi
UEL Defne inserd o lengin
Gode | StemhMotersl OUEL Do Oueratiinigh.
Inc. honel 609
— L —
e Wt ‘ e e
- F318 ASTHM A1B2F118
b Weathergroo! 2
F Farepnsf INB Otar matenale ars alsc avalatia Dofine prades
& Farcoot IC
B rdenton ERIC e B—
T Recryulaed Aurring
(Gods  Woolewres 80 || P
1 Ore enlry. AF Kbl AF
z Tep entres AP Koetthat 4PN
45 55445
o] e Dufos eresions
HAID1  Hood orly

Kee71d  RucostalisedAlurina

Ker810  Pnagoras
""‘: A Dimansion 152600 122
Weh | eadia0n ORDERING EXAMPLE
0 31088 6128 SERIES MI-2-R-6-n¢-D-2-313-KERT10{ 1542 5)-APM(26%2.8)-U=T60-T=60.-5F( 1 51504RF)-Op2 19
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MI Thermocou

ple & RTD - 800 Series

L

Condus enny

INSTALLATION CODE 1

m

14406
16ANG

127
100

12.7mm
10.0mm

1BAWG
1BAVG

g
b Thuck wal!
Connector: MITC Cable
ARPT
Cordwtenity

INSTALLATION CODE 2

WLLLLLLLL L

310 31058
IncB inconel 600
Inc8  Incoloy BOO

D Weatherproo!

F Flamepmof LANB
c Slamaproof |G
JB JunchonBox

ORDERING E
800#% SERIES 1-K-12,7-446-D-1-1-N-OL-D-Opd

800# Series

Wedge Shaped ( Knife Edge)
Skin Thermocouples

= Almost accurate
temperature measurement
of -
Fired Heater tubes
Boiler Tubes
Reformer tubes

Thick wall for longer usage
life.

Grounded hotjunction ina
“Wedge Shaped” tip for
direct welding to tube
surface,

Certified for use in
hazardous area.

= Many Thermocouple Types
and sheath materials to
choose from

;‘
2

Bedo~mamn .o
g -

Wedge shaped .
Tip walded

=

Wocgo shaped
Tip welded |

INSTALLATION CODE 5

1 Smplex.
2 Duplex
iren-Consiantan

127
100

12.7mm
10.5mm

1AANG
16AWG

16AWG
1BAWG

445 44688
31p 310SS
In¢  Incons! 600
nc® Inzoley 800
D ‘Westherproo!
F Flameproot |AIB
c Flamaproof IC
B Juncticn Box

1 Ona entry
2 Two aniries

L1 NEY
Chnduie endry
Wedgeshaped 5

INSTALLATION CODE 6

aatiiiiiiil

ORDERING EXAMPLE
210 SERIES 1-K-12 7-448-D-1-1-N-P--A-D-0p0

810# Series

Wedge Shaped ( Knife Edge)
Skin Thermocouples

= Almost accurate
temperature measurements
of
Fired Heater tubes
Boiler Tubes
Reformer tubes

® Thick wall for longer usage
life,

Grounded hot junctionina
“Wedge Shaped” tip for
direct welding to tube
surface.

Certified for use in
hazardouos area.

Retaining Clamp
fumished.

# Many Thermocouple Types
and sheath materials to
choose from,

0 Nons.

1 Haad in 30488

2 Head in 31658

5 Other Colxduit snitry
6 fn Head Tranamitier
; Brass Cable Gland
18 Spadial raquipremant
31 Spring loaded ooyer
32 UnGrournded juncaon
0 Dsfing

A Dafing A

N None

3 Parpendicular fo iubs 08 &
o left Coandal band.

4 Perpenditular to fube ais &
9 right Coaxial bend.

5 Perpendioular o fube @63 &
9flet ‘side’ bend.

(i Parpendicular to fubie aids &
9 right 'side bend.
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MI Thermocouple & RTD

- 800

Series

Convit setey

INSTALLATION CODE 7

INSTALLATION CODES

Retrirdng Cips.e.

Lyt Crasun antry

INSTALLATION CODE ¢

§|

Duglex
fron-Canzfanian
Chromel-Alumgl
Chromel-Constanton
Nicrosil Nisil

Zmx -

127 127mm 14ANG
100 100mm  15AWG

16ANG
1BANG

448 44688
310 31938
Inc@ Incongl 600
Inc8 Incoloy 830

Sy

Seatrng L -
e 7

\HENTT Condbit ey

INSTALLATION CODET0

ORDER| MPLE
2208 SERIES 1-K-12.7-446-D-1-8-N-OL-D-Op0

820# Series
Wedge Shaped ( Knife Edge}
Skin Thermocouples

Almost aceurate
temperature measurements
of |

Fired Heater tubes

Boiler Tubes

Reformer tubes

Thickwall for longer usage
life.

Grounded hot junction in a

“Wedge Shaped” tip for
divect welding to tube

surface.
&

Hot end designed tow rap
Tound the tube.

Certified for use in
hazardous area

Many Thermocouple Types
and Sheath materials to
choose from.

i None

1 Hzad in 30458

2 Headin 31688

5 Other Condult enfry

] InHead Tra

7 Erass Catie Gland

8 58

19 Spacin

H Spring loaded cover

32 UnGrounded junction

= -

oL Define OL=U+T+05

N Nooe

7 Parpendicular 1o Wba axis &
with wrap around angle A=90°

8 Perpendicular i ube axis &
with wiap around angle A=180"

8 Avcial with bs with wrap around
angle A=B0° on right eids of 1ube

19 Aoial with wbs with weap arcund
angle A=83° on 187 side of fube

Cemecion

WONIT] Cendut arvry)
Head

Elemernt
i

830+# Series
Wedge Shaped ( Knife Edge}
Skln Thermocouples
Almost accurate
temperature measurements
of |
Fired Heater tubes

Retalnlig Cip—"

Boiler Tubes

e

NPT Conduit entry)
ad

1;' 7 Cormecicr Elemaenit
/ 2

Reformer tubes

Thick wall for longer usage
life.

® Grounded hot junction na
“Wedge Shaped” tip for
direct welding to tube

surface.
&

w Certified for use in
hazardous area

e
r"

® FExpansion loop fumished.

1 Simplex

2 Dupiex

J fron-Consianian

K ChromidAlumal

E Chmn»cmsm
N

127 12.7mm “MG

108 100mm 18AWG
446 44555
318 310SS
I Inconel 660
Inc8 Incoloy €00
D Weatherproof
F Flamapeoaf |IATIB
C Flameproof |G
-] Juncicn Box

@ Hot end desigmed to wrap
g 2= round the tube
INSTALLATION CODE 12
= Many Thermocouple Types
and sheath materials to
choose from.

® Retaining Clamp
furnished
Hot end designed to wrap
round the tube

| ‘ 9 Nen=
1 Headin30489
‘ 2 Headin316SS
5 Char Condult entry
§ I Head Transmiter
7 Brass Cable Gand
5 S5 Catie Gland
10 Special raquiprement
31 Spring luaded covar
32 UnGranded juncson
| ) Defing
& OL  Define OLU+T+85
Y 2fmesthedaD
1 Perpendicutar o ube axis wih kot
loop and wrap around angle A
12 Perpendiar t fube axis Wih
ﬂ#moop and vrap araund angle
ORDERING EXAMPLE
830# SERES 1K-12.7-446.D-1-12.Y-0L D-0p0 ] S
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MI Thermocouple & RTD - 800 Series

Cukde tabe - Ginde tube .
830E# Series wn 830F# Series
TC Elemens, TC Element,
Domn, 2K 5 "Replaceable” A% | NS "Replaceable"
kot SO0 Skin Thermocouples ‘ sl e Skin Thermocouples
= Almost accurate i = Almost accurate
" temperature : e . temperature
. Recaining ¢ g
— PLAN measurements of :- p_— P . PLAN measurements of :-
b o Well « Fired heater tubes « Fired heoater tubes
1S2188, Gie C 1§ S = Boiler tubes i ] i « Boiler tubes
2 » Reformer tubes 7 e 1R b I\ « Reformer tubes
# = Provided with a Shield & Yt T = Provided with a Shield &
\ = Replaceable in existing ISR, NN, AHINPT, ‘ = Replaceable in existing
e & guide tube & welded pad, '_‘,::_,"f“""'_'"{__u o - - guide tube & welded pad,
eliminating another :m. eliminating another
Ul o
150 w5 =} w weld joint 2 ) : Dewil ‘A Wwald joint
o u Flameproof or o = Flameproof or

Installation Code - 11 (NOTE: GA Drawing for Typical Model Number) weatherproof execution Installation Code - 11 (NOTE: GA Drawing for Typical Model Number) weatherproof execution

Measurement of surface temperature of Refinery fired heater tubes Is difficult because of high temperature gases and fumes which of surfa P of Refinery firad heater tubes |s difficult bacause of high temperature gases and fumes which
surrounds these fubes. These gases are 300°C to 400°C hotlter than the heater tube at that point of measurement. This aspect and the surrounds these tubes. These gases are 300"C to 400°C hotter than the heater tube at that point of measurement. This aspect and the
heat transfer along the length of Thermocouple sheath to its point of attachmaent on the heater tube tends to cause the Tharmocoupie heat transfer along the length of Thermocouple sheath to its point of attachment on the heater tube tends to cause the Themmocouple
1o show relatively higher temperature than the desirad wall temperature. This problem can get aggravated if there s direct flame to show relatively higher P than the desired wall tempersture. This problem can get aggravated if there is direct flame
impingement at the point of attachment of Tharmocouple to the heater tube. impingement at the point of attachment of Thermocouple to the heater tube.

Best results can be obtained by providing a shield over the hot junction which would prevent effect of higher temperature of Best results can be obtained by providing a shield over the hot junction which would prevent effect of higher temperature of
surrounding gases. surrounding gases.

In the event the Th needs o be during shut down, another welding for weld pad need not be carfied out. The In the event the Ther ple needs to be d during shut down, another welding for weld pad need not be carmied out. The
new Th le can be in the g weld pad. through its guide tube. This is the distinct advantage of this design of new Th ple can be in the existing weld pad, through its guide tube. This is the distinct advantage of this design of
Tharmocouple. Thermocouple.

830E# Series jl o li 830F# Series E Ly [y li

Code | No of Elements Code | Options Code | No of Elements Code | Options

1 Simplex(S) 0 None 1 Simplex(S) 0 None

2 Duplex(D) 1 Head in SS304 2 Duplex(D) 1 Head in 88304

2 Head in SS316 2 Head in SS316
. - 10 Special requirement o 10 Special requirement

Code | Type of Element 15 | Geocsded function Code | Type of Element 15| Grounded junciion

K Chromel-Atumel K Chromel-Alumel

N | Nicrosit-Nisil -~ —— Code | Tube 'OD' T R i bt Codé [ Tuke OB
Code| Sheath [ Nominal wire| | D | DefineD Code] Sheath | Nominal w | D | Define'ly

dia | gauge (S) dia | gauge (S) " - 1 I

6.33% 635 16 AWG I e R 635 635 16 AWG ' I l s OVCI:I"

950 | 950 14 AWG : | OL | Define 950 | 950 14 AWG l OL | Define

Code | Sheath Material  f—o—  — @ Code | Expansion loop Code | Sheath Material e — ] Code | Expansion loop

aa6 446 SS Y 2 times the din 'D' 446 446 SS Y 2 times the dia D’

it 310 SS 310 3loss
Prrtoe] oo Code| Installation Type P [ oL Code]| Installation Type
11 Porpendicular 1o tube axis - 1" Perpendicular to tube axis
Code | Head Type with left loop and wrap Code | Head Type with left loop and wrap
D Wathemeool around angle A=90°, D Weatherprool around angle A=90°.
¥ Flameproof HA/IIB 12 Perpendicular to tube axis F Flameproof HA1IB 12 Perpendicular to tube axis
= Flamcproof #1C with right loop and wrap C Flameproof 11C with right loop and wrap
awound angle A=90°, - around angle A<90°.
Code | No of Entrics Code | No of Entries
I an entry 1 One ontry
= _ DD ORDERING EXAMPLE 21 Two cniict ORDERING EXAMPLE '
830E# SERIES 2-K-9.5-446-D-2-11-Y-OL-D-OPTION 15 830F# SERIES 2-K-9.5-446-D-2-11-Y-OL-D-OPTION 10, 15

.. 4
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MI Thermocouple & RTD - 900 S

Nozrle Length 'S'

Transmon
pol weal "IN
b=
g e 3
Cundit ey _/ b ot
Typical Catalyst Profiler Ther ple A bly - AR i I
Showing | inside the R Reactor CS View
s Catalyst profiler Thermocouple Assembly triumph over regular Multipoint Ther ple A bly
= Catalyst profiler Multipoint Ther bly pri of one or more mi ! Th upl
cable with several hot junctions along thc Iength.

A can be designed to provids ing points to the Temp inside the vessel.
= Each ing point is P & isolated from one & ung from

. Seamloss sheath along the entire length ensures usage at very high operating pressures. The welded end of the

h is check “byN?... test at 100 Bar.
= Welded to ing flange & pr d with 8’3 i ber to safe & reliable operation
for use In high pressure vessels.
» Sensing points can be placed anywhere inside the vessel or catalyst bed, with i ing hardv
= Catalyst profiler Multipoint Thermocouple assembly can be designed for use on Retrofit vessel or on Rncmr or
on -ny other hydrocurbon storage equipment & our scope could also includi ign, supply, i lation &
i g of the P profiling sy

= Can be supplrcd with 2-Wire Temperature Transmitter of reputed Make with HART © Fieldbus ®or Profibus ®pmtocol.

965# Series _L".l Coooooo L|_J_

Code | No of TC Points Code | Options
i ;"‘”“ 0 | None
‘4 Fm':‘ 6 JB with Temperature Transmitter |
[ Six 10 | Special requivement
9 Nine
= Code [ Extension length |
| Code | Each TC Element [~ | Demne
| 1 | Simplex |

—=—1 Code TC Location
U w'U9 | Refer Drg or Model No.

Code | Element Type |
K Chromel-Alumel I

E Chromel-Constantan | Cod r S 5
As per [EC 584 / ANSI MC 96.1 ode ocess Connection
- P 3 ISD0RRTL, A182 F347
Code | Sheath diameter —
6.0 6.0 mm 5
30 £0mm Code | Secondary Seal
98 9.5 mm oC Contamment Chamber
127 12.7 mm X None
C;ode Sheath Material Code | Primary Seal
1;? zg i;' PGS | Packing gland with SS Ferrule
347 55 347 PGL | Packing ghand with Laya Seal
Inc 6 Inconel 600 w Welded to Flange
[ Code T Tunction Box { Code | No. conduit entries |
JC | Flamepeoof NC 2 | Two(1.5"NFT)
I I ] ORDERING EXAMPLE l I I

965# Series <9-1-K-9.5-347-1C-2-X-X-P=3"1500#RTJ (F347)-'U1" to "U9-N=3M-Option 10

12" NPT (F)

Containment
Chamber

TC Hot Junction Location

€— Flange Extension

Multipoint
Thermocouple

Npd
Anseroy W
(8- Zanes TE'%)

Reactor Elevation Showing Nozzles for
Multipoint Thermocouples

Reactor Section A™-A'
Showing HJ Locations Al to A4

Reactor Section B'-B'
Showing HJ Lecations Bl to B4 and C1 to C4
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Thermocouple Manufacturing Equipment by TET Ltd

1. INTRODUCTION

THERMOCOUPLE EQUIPMENT TECHNOLOGY (TET) LTD
IS THE LATEST ADDITION TO THE TRM GROUP OF
COMPANIES

Led by the Mineral Insulated Cable Company (MICC)
Ltd, TET was formed by acquisition of the award 1SO 9001
winning TET Ltd - A global supplier of thermocouple Rogisorod Company
manufacturing equipment.

v

UKAS

s i ra QUALITY

TET Ltd will support MICC Ltd in strengthening MANAGEMENT
its position of one of the worlds leading mineral o

insulated cable manufacturing companies.

CERTIFICATION SERVICE

This new partnership will give
MICC the unique competitive
advantage of being able to offer
a total ‘end to end solution’ to
the global temperature sensor
manufacturing industry.

We are proud to be a North East business and
as we are part of the TRM Group we are North
East England Ambassadars, helping strengthen
the regions image and supporting local global
business relationships.

With over 250 machines sold worldwide the TET and MICC partnership provides many
unique business advantages;

» Cansultancy / Technical advice service
* Industry standard machinery or bespoke design, we have the solution for;
o Welding machines
o Drilling machines
o Cable striping machines
o Calibration solutions
* A wide range of associated accessories
* World widest range of MI cable and accessories
Save time and money;
o Innovative technologies make manufacture faster & easier!
o Don’t waste time searching the market what you need.
o Benefit from 'valued’ customer multi-buy discounts.

:Fa,g/ﬁame/ about temperature

north east
england

65 www.temperature-house.com

2. WELDING MACHINE

The New revised version of the TET MI Thermocouple welding
machine incorporates a new weld torch assembly and a8 new vice jaw
arrangement for easier changing of thermocouple sizes.

ISO 9001 {f&}

Registered Company

UKAS

QUALITY
MANAGEMENT

sira

CERTIFICATION SERVICE

011

A comprehensive tool kit and extended manual is provided with all Welders.
Key features include;

= YWelds all Mineral Insulated thermocouples from 1.0mm to 6. 0mm

s Fully automatic weld cycle under microprocessor control

» Both conductors and sheath closure weld carried out on one machine
* Removable Microscope included with optical light guide for maximum
visibility

» Separate weld actions for conductors and sheath closure (CD & TIG)
e Automatic recharge on CD ready for next weld

* TIG weld has slope-up and slope-down functions for accurate weld control
envelope

* Bench mounted

e Single phase supply

This machine is specifically designed for welding the hot junctions of mineral
insulated thermocouples. Either Earthed {Bonded) Junction or Insulated
Junction welds can be accommodated. The machine will weld thermocouples
from1.0mm to 6.0 mm outside diameter. The welder is divided into two
sections to accommodate the two welding processes associated with the
junction of an M1 thermocouple.

TRM GROUP




Thermocouple Manufacturing Equipment by TET Ltd

3. ULTRASONIC WELDING MACHINE 4. ION PULSE WELDER

Welding sub 1mm MI Thermocouples using Ion Pulse Technology
New products in development include an Ultrasonic Welding machine

designed to attach flexible wire strands to the conductors of MI This revolutionary new welding machine uses lon pulse technology to create a
thermocouples. controlled clean weld on sub-millimetre MI Thermocouples. The basic principle

utilises a cross between TIG welding and vacuum plasma welding but unlike
Ultrasonics’ are good at this type of welding and have several advantages over costly vacuum plasma welders the heat energy source components are simple
traditional methods and require very little maintenance.

In comparison with electrical spot welding there is;

1, No burning,

Z. No heat affected zone,

3. No embr ittlerment

4, And materials hard to weld electrically will readily weld ultrasonically

In comparison with soldering there is;

1, No flux residue
~

2. And no flame required so the weld can be much closer to the wire insulation.
The new desigh will weld both conductar to their respective flex wires in one
operation which will improve not enly the qguality and repeatability of the actual
welds but will reduce the time needed for this operation.

Low Cost alternative to Laser Welding
Consistent Weld quality

Conductor and sheath closure welding
Quick turnaround

No alignment problems
Clean Oxide free Welds
Long cables accommodated
Automatic Weld control
Low running costs
Reduced strip down

66 www.temperature-house.com I R M B R OU P



Thermocouple Manufacturing Equipment by TET Ltd

5. PRECISION DRILLING MACHINE 6. ULTRASONIC STRIPPING

This new Drilling Machine is designed 16 remove the insulation from the ERE Heve ER L EED RTINS penniilh Pl G LSS Al LERE R Y Lo

end of a prepared sample of M.I. cable in order to facilitate a complete
welded measurement junction.

strip the sheath from mineral insulated cabie.

The ultrasonic energy transfers to the insulation on contact and de-compacts
and liquefies the powder, which escapes from the end of the cable.

The result is that all the powder in the stripped section is cleanly removed
leaving the conductors completely untouched.

The whole action is completed in seconds (in the case of small cables in a
fraction of a second).

All cable sizes can be accommodated from 1.0mm (0.04”) to 6.0mm (or ")

The only preparation needed prior to stripping is to ring through the sheath at
the break point (up to 25mm from the cable end).

The machine is supplied with a ringing tool and a pair of electronic side cutting
pliers for the smaller sizes.

There are four mechanisms affecting the stripping action;
b Cable size

The insulation is removed along with a section of conductor by drilling the 2 The length being stripped

end of the cable precisely to the required depth, The machine cleanly cuts 3 Powder density (Supplier dependant)

away the conductors without twisting them together at the same time as 4 ‘Grip’

removing the insulation.

» Sizes from 1.0mm to 6.0mm MI cables

s Precise alignment even at imm

= Reduces preparation time

= Selectable footswitch Control option

= Selectable sperds up to 4000rpm

» Comprehensive accessories

s All drills, guides and collets supplied

= Bench fixing kit

® Full printed instruction manual (pdf also available on CD or via e -mail)
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Thermocouple Manufacturing Equipment by TET Ltd

7. CABLE END HEATER

When making the Measuring (hot) junction of MI Thermecouples and
RTD's it is advisable to keep the open end of the cable warm.

This avoids the slow ingress of moisture into the cable insulation, which
would lower the Insulation Resistance. This parameter is important for high
measurement integrity,

Keeping the cable warm also has a beneficial effect on the welding process.

1. Moisture in the insulation lowers both the resistance and the capacitance. If
these two parameters become too low the high frequency component used to start
the weld becomes corrupted. In extreme cases the spark will travel across the
surface of the insulation and create weld spots and melting of the cable sheath.
This is more prevalent with smaller cables which, although they have the same
capacitance as their larger family members have increased voltage stress across
the powder surface.

2. When making a sheath closure weld any moisture inside the cable begins to
expand as the cable heats up. This affects the weld as the water vapour mixes in
with the weld gas restricting the ionising process. In the extreme the expanding
moisture creates a pressure differential within the weld causing the molten metal
to rise up. (blown weld)

3. For both conductor welds and sheath closure welds the starting process is
improved if the cable sheath or conductors are hot. This seems to affect the
initial breakdown of the argon gas allowing a smoother more rapid start and less
spluttering.

Most MI Thermocouple manufacturers properly store their cable prior to welding
in large ovens. However when it comes to a warming facility close to the welding
machine, there are no proprietary ovens on the market. Subsequently users
have adopted a variety of ingenious and novel approaches, from hair dryers to
domestic plate warmers,

68 www.temperature-house.com

8. CALIBRATION SYSTEM

In Response to the 2006 revision of the Aerospace Material Speclification
AMS2750D TET Limited has designed a purpose bullt Automatic emf
Cailbration System,

AMS2750D Specification Covers pyrometric requirements for thermal processing
equipment. The specification Is used as a basis for the NADCAP certification

programme. N ™=
messa:
The specification covers the following; Altnmate ensf Caltvaton Systen
W g
* Temperature sensors —
s Instrumentation e
¢ Thermal processing equipment M
» System accuracy tests ==
¢ Temperature uniformity surveys '& =

Many First Class MI thermocouple manufacturers are seeking inclusion on the
Qualified Manufacturers List (QML) within the NADCAP programme.

In order to do this company’s have to increase their calibration facility at least
fourfold and seek to improve the relevance, accuracy and delivery of calibration
data and to improve the archiving and retrieval of relevant data for analytical
purposes.

AMS2750D requires suppliers to show evidence of conformity and accuracy

of material, For MI Cable manufacturers this is achieved by sampling coils of
cable prior to conversion into thermocouple sensors and producing calibration
evidence for a number of stated reference points across the temperature range.

The TET Automatic Calibration System uses four furnaces fixed at four different
temperatures and each furnace can accommodate up to 8 samples and a
Reference Standard.

The four furnaces are controlled using Industry Standard temperature
controllers. Each incorporates an EIA-485 interface allowing individual
addressing and adjustment under computer control. The Temperature controller
protoceol ensures safe and secure digital communication.

The calibration system uses an individual Type R Standard Thermocouple in
each furnace. For traceability this thermocouple requires |ts own calibration to
National Standards, which must be carried out at predetermined Intervals. The
program therefore allows for entry of the calibration curve for each Standard
thermeocouple during the time it is being used in the furnace.

TRM GROUP
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9. MINERAL INSULATED CABLE s s

produces high thermal conductivity

MICC Ltd specialises in the design and manufacture of metal sheathed, ensuring rapid thermal response.

mineral insulated heating, transducer and thermocouple cables in our

14000 sq. ft, factory in Washington in the North East of the United Our quality system ensures traceability of

Kingdom, cable to sheath, conductor and insulant
batches.

We can supply standard and special cable sizes and lengths to your
requirements. Coils are calibrated against standard thermocouples with a calibration record
traceable back to the National Physical Laboratory.

MICC Ltd is the UK’s only manufacturer of Mineral Insulated Thermocouple,

Heating, Transducer and Compensating cable. Processing parameters have been developed and proven over many years.
MICC Ltd operates 2 UK plants: In addition to EMF calibration each coil is
tested for;
« Temperature House in Washington » Conductor integrity
+ Gateshead Plant in Gateshead s Sheath integrity
* Insulation resistance
Both located in the North East of England. » Conductor loop resistance

*» Dimensions
MICC Ltd is Europe’s largest provider of stainless steel mineral insulated cable.
Additional available tests include;

Since we supply thermocouple cable for installation in Nuclear power stations e Pressure tests to 400 psi
we are familiar with the need to use materials, especially powder, with very low e X-ray
levels of contaminant. e Conductor ductility

» Sheath ductility
We understand the relative merits of powder-filling and block-filling cables - we
do both, Our laboratory capacity meets the requirements of AMS 2750 D which requires
calibration samples from both ends of a coil.

TET & MICC focus on solving specific customer problems, working closely with
customer engineers. To provide an off-line production for small batch production and trial werks.

Based on many years working at BICC, our highly experienced staff
manufactures mineral insulated cables by a series of reductions from the
original tube diameter. These reductions through a set of dies are lubricated in
soap. No oil is used in the process of lubrication.

ISO 9001 @

Registered Gompany

Cables manufactured using oil as a lubricant must be *pickled’ to remove

the black surface finish or linished. Pickling requires a chemical process and
chemicals that cannot be recycled. Linishing spreads cracks and risks weakness
in the sheath,

UKAS

sira kot

MANAGEMENT

CERTIFICATION SERVICE

ot
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Thermocouple Manufacturing Equipment by TET Ltd
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Cable Design

MICC Ltd UK Manufactures and supplies a comprehensive range of mineral
insulated thermoelectric cables to meet the requirements and conditions of a
wide range of temperature measurement applications.

Outside diameter of cable
(D) Nominal t+tolerance mm

Sheath wall
thickness (S)

Diameter of
conductor (C)

minimum mm minimum mm

0.5 %= 0.025
1.0 £0.025
1.5 £ 0.025
2.0 = 0.025
3.0 = 0.030
4.5 + 0.045
6.0 % 0.060
8.0 + 0.080

0.05
0.10
0.15
0.20
0.30
0.45
0.60
0.80

0.08
0.15
0.23
0.30
0.45
0.88
0.90
1.20

MICC Ltd offers the best cable quality available, providing;
* High Purity MgO as Standard

« Fully Annealed and easy to use
» Fully Calibrated NOT batch calibration

* Oxide coated conductors to improve stability
* Made in the UK to original BICC designs, references, and specifications

Cable Inconel
Diameters Range

8 T2K-600-80
6.4 T2K-600-54
6 T2K-600-50
4.8 T2K-600-48
45 T2K-600-45
32 T2K-600-32
T2K-600-30
T2K-600-20

1.6 T2K-60D-16
L5 T2-600-15
1 T2K-500-20
8 T4K-600-80
6.4 T4K-600-54
s TAK-600-50
4.8 T4K-500-48
45 TAK-600-45
22 TAK-600-32
3 TaK-600-30
2 T4K-600-20
16 TAK-600-16

AISI 310 AISI 316
Range Range

T2K-310-80 T2K-316L-80
T2K-310-64 T2K-316L-64
T2K-310-60 T2K-316-50
T2K-310-48 T2K-316i-48
T2K-310-45 T2K-316L:45
T2K-310-32 T2K-316L-32
T2K-310-30 T2K-316L-30
T2K-310-20 T2K-316L-20
T2K-310-16 T2K-316L-16
T2K-210-15 T2K-316L-15
T2K-310-10 T2K-316L-10

AISI 321
Range

T2K-321-80
T2K-321-64
T2K-321-60
T2K-321-48
T2K-321-45
T2Kk-321-32
T2K-321-30
T2K-321-20
T2K-321-16
T2K-321-15
T2K-321-10

Nicrobell 446
Range Stainless
Range

T2C-NIC-80 T2K-446-80
T2K-NIC-64
T2K-NIC-60 T2K-446-60
T2K-NIC-48

T2K-NIC-45
T2K-NIC-32

T2NIC-30

TeK-NIC-20

T2K-NIC-16

T2K-NIC-15

T2H-NIC-10

Tha following duplex (4 cora} cablas are also avalable

T4K-210-80 T4K-316L-80
T4K-310-64 T4K-316L-64
T4K-210-60 T4K-316L-60
T4K-310-48 TAK-316L-48
T4R-310-45 T4K-316L-45
T4K-310-32 T4K-316L-32
TaK-310-30 TaK-316L-30
TAK-310-20 T4K-316L-20
TaK-210-16 T4K-316L-16

TaK-321-80
T4K-321-64
T4K-321-60
T4K-321-48
T4K-321-45
TaK-321-32
TdK-321-30
TdK-321-20
T4K-321-16

TAHCNIC-80 T4K-246-80
T4K-NIC-64
TAK-NIC-60 T4K-446-60
TAK-NIC-48
TAK-NIC-45
TaL-NIC-32
Tax-NIC-30
TAK-NIC-20
TAH-NIC-16

Insulation
thickness (I)
minimum mm

0.04
0.08
0.12
0.16
0.24
0.36
0.48
0.64

Hastalloy
X Range

T2K-HSX-80

T2K-HSX-560

T2K-HSX-30

T4K-HSX-80

T4K-HSX-60

TAK-HSX-30

Alloy 825
Range

TZK-825-50

T2K-825-60

T2K-825-30

T4K-825-80

T4K-825-60

T4K-825-30

TRM GROUP



MI Trace Heating

TRM Ltd has established an enviable reputation within industrial and commercial sectors for its
ability to handle complete electric trace heating projects effectively and efficiently. Our dedication to
electrical trace heating, allows the company to independently design and install the most suitable
trace heating system to match the requirement, without technology or manufacturing bias.

Products are supplied and installed worldwide for both Hazardous and non hazardous area use.

Our services cover all aspects of a project, including:

o Detailed front end design, (minimise number of electrical circuits, advice on most efficient
operational design).

o Front end product specification.

o Supply of all Trace Heating materials.

o Installation of Trace Heating materials.

e Supervision (where required) of 3rd party installations.

o Annual audit and maintenance contracts.

o Detailed as-built drawings.

o Mechanical catalogues to complement the installed system.
o Design and supply custom built control systems.
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MI Trace Heating

All trace heating systems designed and installed by TRM are to BS6351 parts 2 and 3 and meet the

special requirements of the electrical Installation regulations ‘sixteenth edition”.

All installation personnel carry Safety Passports.

The typical applications we specialise in:

Trace Heating - Frost Protection

Trace Heating — Process Temperature Maintenance
Trace Heating - Hot Water Temperature Maintenance
Leak Detection Systems

Audit and Maintenance Services

The core industries we serve:

=Q0il & Gas

=Petrochemical

=>Waste - Incineration Plants
=Pharmaceutical

=>Nuclear

=Power Generation
=>Refrigeration

=Transport

=General Engineering
=Chemical
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=Commercial Building.
= Water @
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MI Trace Heating

Trace Heating - Frost Protection

Frost or Freeze protection of process water pipe work is a necessity for all critical water services and
exposed pipe work.

Thermal insulation alone is no guarantee against water or water based products freezing during
winter.

Efficient and controllable frost protection can generally be best achieved using electric trace heating
cables in conjunction with simple ambient or line sensing thermostats.

Whether Copper, Stainless, Composite or Plastic pipe work, feeding Water Services, Sprinkler
Systems, Fire hoses or other services - Electrical Frost Protection provides the reliable solution.

Benefits

o Reliability of Services

@ Minimum 25 Year Life Expectancy

o Automatically and easily controlled

o No collateral damage as result of burst pipes
o Energy Efficient

o Approved and Time proven products
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MI Trace Heating

Trace Heating - Process Maintenance

Many products require heating to maintain their desired condition during processing, whether in
pipes, tanks, storage vessels or hoppers.

It is essential that the materials and equipment to be installed meet both the design and
environment requirements in which they are required to work.

Efficient and accurate control of the medium to be heated can be performed by line sensing
thermostats. Optional monitoring facilities can be installed to give plant operatives further
enhanced information about the systems operational performance.

A few factors to consider when designhing process maintenance systems include, length of heating
circuit, temperature to be maintained, cable withstand temperature, operational environment,
supply voltage, hazardous area classification (if appropriate) and thermal insulation type.

Typical trace heating cables installed to meet these requirements are; Self Regulating, Mineral
Insulated (MI), Constant Output and Polymer Insulated.

O
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MI Trace Heating

Benefits of Trace Heating — Process Maintenance

o Reliability of Services

o Energy Efficient

o Hazardous Area Approved
o Long Line Systems

o Systems for the harshest of environments

o Process Temperature Maintained

o Time proven products

o High / Low Temperature Applications
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MI Trace Heating

Expert Trace Heating Services

We provide an expert Trace Heating Service that can supply you with the following support;

1. Design Services - Enquiry evaluation

2. Design Services - Engineering (Detailed design)
3. Site Survey

4. Project Management (Office based)

5. Project Management (Site based)

6. Training (Theoretical)

7. Training (Practical)

We can provide assistance with the whole project or any particular area you need support on. Please

contact us for a detailed guide on how we manage this all-in-one solution.

O
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MI Trace Heating

A SELECTION OF TRACE HEATING PROJECTS COMPLETED

Isle of Grain

Customer Site Approx. Duration Details
Value (£) (weeks)
Wimpey BP Chemicals 184,000 Over 26 Heat up and maintain acetic acid line
Week in highly corrosive atmosphere zone 1
Period
Foster Wheeler BP Espana 175,000 26 Internal traced pipelines with heat-up
Tenerife facility
Carless Exploration Lasham Oilfield 100,000 6 Week ETH system inc. intercabling against
Deadline tight time schedule
‘Penalty
Clause’
WE Mannin Dover Docks 87,000 2 Stages Ice/Snow protection on access ramps
Over 29 including auto control systems
Weeks
Foster Wheeler BP Espana 400,000 26 Internally traced pipelines — zone 1
Gran Canaria area
Matthew Hall BP 400,000 40 Raise/maintain temp. 12” NB. bitumen

pipes approx. 2km long, part in zone
1 area
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MI Trace Heating

A SELECTION OF TRACE HEATING PROJECTS COMPLETED

Customer Site Approx. Duration Details
Value (£) (weeks)
Badger Catalytic Monsanto 90,000 8 Raise/maintain temp of various bore
Newport pipelines inc. complete monitoring
system — zone 2 hazardous area
Broughtons South Quay 104,000 30 Frost protection of essential water
supplies
Badger Catalytic CIBA Geigy 300,000 40 Maintain temp. of pipelines and
Pyewipe vessels in zone 1 hazardous area
complete with computerised control
system
BP Salt End Hull 110,000 On Going Temperature maintenance of acid lines
Term in zone 1 hazardous area T3
Contract
Kitsons Insulation Brigg CCGT 120,000 22 Frost protection of water and steam
pipe work withstanding temps of
520¢°C
Fluor Daniel Eastman 40,000 2 - Upgrading of existing trace heating
Chemicals Deadline from non-hazardous to zone 1 area
Hartlepool
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MI Trace Heating

A SELECTION OF TRACE HEATING PROJECTS COMPLETED

Customer Site Approx. Duration Details
Value (£) (weeks)
Hertel (UK) Ltd Little Barford 'C' 100,000 8 Frost protection of water and steam
Power Station pipe work withstanding temps up to
538°C
How Fire Keadby 32,000 8 Frost protection of fire fighting pipe
Power Station work
Kitsons Insulation Little Barford 63,000 20 Frost protection instrument pipe work
Power Station
KR Insulation Barking Reach 70,000 20 Boiler pipe work frost protection
CCGT
GEC Barking Reach 410,000 24 Trace heating and control/monitoring
CCGT
Air Products Gas Plant 31,000 4 Process/Frost protection
Holland
BP Hull 15,000 4 Acetic acid plant
Carrs Mobil QOil 18,000 3 New CHP plant frost protection
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MI Trace Heating

A SELECTION OF TRACE HEATING PROJECTS COMPLETED

Customer Site Approx. Duration Details
Value (£) (weeks)
EWE Hydro Polymers 162,000 24 Frost protection of essential water
pipes in zone 1 area plus cable
schedules
Balfour Beatty Iggesund Board 80,000 12 Frost protect water and boiler pipe
CHP work
AMEC Lurgi Crossness STW 44,000 20 Temperature maintenance of hoppers
and ducting
AMEC Lurgi Beckton STW 72,000 20 Temperature maintenance of hoppers
and ducting
Zarafshan Newmont Uzbekestan 52,000 4 Frost protection of water pipe work
BP Qil Belfast 25,000 6 Trace heating fuel oil pipe work in
zone 1 hazardous area
CGB Humbertherm Didcot 36,000 - Steam pipe work boilers and power
CCGT cabling
Lodge Sturtevant China 40,000 6 Supply of 72 sets of hopper heating
equipment
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MI Trace Heating

A SELECTION OF TRACE HEATING PROJECTS COMPLETED

Customer Site Approx. Duration Details
Value (£) (weeks)
Technical Absorbents Courtaulds 110,000 2 - Window | Process heating project including high
tech computer interlocked control
system - overall
management of all sub-contract
disciplines
Simon Storage Immingham 26,000 2 Acetic acid turnkey contract
Simon Storage Immingham 32,000 2 Acetic acid turnkey contract
Nooter Eriksen Conoco 27,000 6 CHP Plant - Boiler pipe work and
power cabling
Wm Lee Dronfield 20,000 2 Frost protection of CW pipe work and
Sand Plant thermal insulation
AMEC Lurgi Beckton 72,000 20 Temperature maintenance (160°C) of
hoppers, cyclones, conveyors and
ducting
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MI Trace Heating

A SELECTION OF TRACE HEATING PROJECTS COMPLETED

Customer Site Approx. Duration Details
Value (£) (weeks)
Powertherm Rolls Royce 180,000 10 CHP plant boiler and balance of plant
Derby pipe work
BP Chemicals Salt End 160,000 4 Trace heating for temperature
Hull maintenance in zone 1 hazardous area
Jas Scott Sutton Bridge 150,000 10 CHP plant boiler and balance of plant
CHP pipe work
Kvaerner Process VAM/ETAC 250,000 16 Trace heating in zone 1 hazardous
Engineering Project BP area
Chemicals
Hertel (UK) Ltd Coryton CHP 320,000 20 CHP plant boiler and balance of plant
pipe work

Please contact us for a full guide on how to successfully install Mineral Insulated
Trace Heating on pipelines.

TRM GROUP
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MI Trace Heating Cable Datasheets

Stainless Steel, Alloy 825 & Inconel Sheathed Single Core Heating Cables
Cable Cable Cable Overall Conductor Recommended Cold lead-in
Reference Reference Alloy Reference Diameter Resistance Reference OD mm
S/S 316 825 Inconel mm Q/m @20°C
H321A10K H825A10K H600A10k 3.2 10.00 W321-C2.5-750V 5.3
H321A6300 H825A6300 H600A6300 3.2 6.30 W321-C2.5-750V 5.3
H321A4000 H825A4000 H600A4000 3.2 4.00 W321-C2.5-750V 5.3
H321A2500 H825A2500 H600A2500 3.4 2.50 W321-C2.5-750V 5.3
H321A1600 H825A1600 H600A1600 3.6 1.60 W321-C2.5-750V 5.3
H321A1000 H825A1000 H600A1000 3.9 1.00 W321-C2.5-750V 5.3
H321A630 H825A630 H600A630 4.3 0.63 W321-C2.5-750V 5.3
H321A400 H825A400 H600A400 4.7 0.40 W321-C2.5-750V 5.3
H321A250 H825A250 H600A250 5.3 0.25 W321-C6.0-750V 6.4
H321A160 H825A160 H600A160 6.5 0.16 W321-C6.0-750V 6.4

Stainless Steel Cables provide increased upper temperature

operation to 600°C as well as increased corrosion resistance.
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MI Trace Heating Cable Datasheets

Cupro-Nickel (70:30) Sheathed Heating Cables
Reference Overall Diameter Conductor
mm Resistance Q/m
@20°C
H400B1600 3.2 1.60
H400B1000 3.4 1.00
H400B630 3.7 0.63 Cupro- Nickel Cables are designed to
H400B400 4.0 0.40 provide increased corrosion protection
H400B250 4.4 0.25 especially in most conditions. The
H400B160 4.9 0.16 . .
conductor is copper allowing long
H400C63 3.2 0.063 _ o
lengths to be used in applications such
H400C40 3.4 0.040
H400C25 3.7 0.025 as long line pipe tracing.
H400C17 4.6 0.017 .
Sheath temperatures can be as high as
H400C11 4.9 0.011 00°C and ; 0.004
400°C and resistan re from O.
H400C7 5.3 0.007 a esistances are fro
H400C4 5.9 0.004 Oth/m Upto 1.6 Oth/m.
Conductor Resistance Tolerance +/-10% - 600v single
conductor
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MI Trace Heating Cable Datasheets

Copper Sheathed Single Core Heating Cables — Bare and HDPE Covered

Cable Cable Reference| Overall Conductor |Recommended Cold lead-
Reference HDPE Covered | Diameter | Resistance in
Bare mm Q/m @20°C Reference OD mm
H122D2000 | H122D2000HDPE 2.8 2.000 W122-C2.5-750V 5.3
H122D1250 | H122D1250HDPE 2.8 1.250 W122-C2.5-750V 5.3
H122D800 H122D800HDPE 3.5 0.800 W122-C2.5-750V 5.3
H122D630 H122D630HDPE 4.0 0.630 W122-C2.5-750V 5.3
H122D450 H122D450HDPE 4.0 0.450 W122-C2.5-750V 5.3
H122D315 H122D315HDPE 4.3 0.315 W122-C2.5-750V 5.3
H122D220 H122D220HDPE 4.5 0.220 W122-C2.5-750V 5.3
H122D140 H122D140HDPE 4.9 0.140 W122-C2.5-750V 5.3
H122D100 H122D100HDPE 5.2 0.100 W122-C2.5-750V 5.3
H122C63 H122C63HDPE 3.2 0.063 W122-C2.5-750V 5.3
H122C40 H122C40HDPE 3.4 0.040 W122-C2.5-750V 5.3
H122C25 H122C25HDPE 3.7 0.025 W122-C6.0-750V 6.4
H122C17 H122C17HDPE 4.6 0.017 W122-C6.0-750V 6.4
H122C11 H122C11HDPE 4.9 0.011 W122-C6.0-750V 6.4
H122C7 H122C7HDPE 5.3 0.007 W122-C10.0-750V 7.3
H122C4 H122C4HDPE 5.9 0.004 W122-C16.0-750V 8.3

Conductor Resistance Tolerance +/-10% - 600v single conductor
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BS Range of MI
Heating Cables; These
cables are available for
onsite manufacture of
heating elements. A
comprehensive range of
accessories is available
to assist with assembly.

Served Cables;

Are protected with High
Density Polyethylene
(HDPE) suitable for
applications including
burial in soil or concrete
and for low temperature
pipe tracing applications.
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atasheets
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Thermal Resources Management LTD e Thermal Resources Management LTD o
TEMPERATURE HOUSE TEMPERATURE HOUSE
21 Sedling Road 21 Sedling Road
Wear Industrial Estate Wear Industrial Estate
Washington Washington
Tyne & Wear Tel.: +44(0)191 4168884 Tyne & Wear Tel.: +44(0)191 4168884
NE38 9BZ Fax: +44(0)191 4192345 7= NE38 98BZ Fax: +44(0)191 4192345 %1
United Kingdom Email:sales@trmitd.co.uk o United Kingdom Email:sales@trmitd.co.uk o
(&) ]
Heating Element Data Sheet - Standard Stainless Steel or © 2 2
9 - | Heating Element Data Sheet - Standard Copper or 8
Cupro Nickel Single 3 c HDPE d Singl O
Conductor Element c Snpal Sarysa.eingia =
% Conductor Element 3
Part Reference Example: 2 ki
To order please specify the following: See table 1 for cables and specifications - To order please specify the following: Part Reference Example:
1z Part reference (see example) 1: Part reference (see example). See table 1 for cables and specifications
2. Design lengths usually specified in metres, E ‘ 321 - A 1600 2. Design lengths usually specified in metres,
including heating cable length lead-in including heating cable length lead-in
cable length and tail length in mm. Categonse Element- cable length and tail length in mm. E 122 - D 1250
3. Lead-In cable sheath material. Sheath Material 3. Lead-In cable sheath material,
4. Qg;;tg?sesones required e.g. thread Conducior Material A 4. Q(r;;:lg(rzgsonm required e.g. thread Categorise Elgment
Cable Resistance in Ohms/&m Sheath Material
Table 1 Conductor Material
Cable Resistance in Ohms/km
Cable Leaddn Cakl
Cable Diareter | SoNductor nade o
Reference Resistance 1 oo
L ) o ey (-
m@ Size [(mm)| SealRef™ | QandRef. 8 oo | < Linechin Cakler
H321-A10K 2 10.00 _g E20-C
HR1ASX0 | 32 60 Se I ) S il o
H321-A4000 32 4.0 e H122-02000] 28| 46 2000
=8 H122-D1250) 28 | 46 1.250
H321-A2600 34 28 >4
HE21-A1800 a6 1.60 C25|520| TYPIMH2520 (RGVMHR 520 2 H122-0800| 35| 53 0.800
- H122-0830| 40| §8 0830
H221-A1000 39 1.00 H122-0450 | 40| 58 0450
H321-AG0 43 063 1 Hizzr1s| 43| 684 0315 C25| 530 TYPIHMH2E20 |RGMH2520
HX21-A400 a7 040 H122-220| 45| 63 0220
H122-0140| 49| 67 0140
H3221-A250 83 Q25
H122.0100| 62| 70 0100
HEo1-A160 65 Q16 G50 640| TYPV/1HE20 | RGWHE20 e ] S
HA00-B1800 a9 1.60 H122.C40 | 34| 52 0040 7
1.00 HZ2c25 | 37| 88 oms
HA00-81000 34 0 rzecr7 | 48| sa ool7 | €80 |640| TYWIHHE20 | RGMIHE20
H400-B620 37 oes 25| 520 TYPINMH2520 |RGWH2 520 inzion | 49| &7 oM
HA00-B400 40 040 Hizec7 | 83| 71 0007 [C100|730| TYPIAHIOE | RGMIHISS
HA00-B250 44 025 Hiz2ca | 59| 77 | 0004 [CI60[830| TvPiAAHIGZS | RGVIHIG2S
HA0D-B160 49 Q18 50| 640 TYPVAHEZD | ROWVHIFEZD * LeacHn cable |5 anadlable with HDPE senex copper and bare copper sheath =
Full Lead-in cable ref.: W321-G2 5-760V ** Heating cables aneslabie with HEPE sening, if required add -HDPE 16 the end of o
"Sheath matenats: 321 = 321518t £ the cable reference S
Sheath materials: 321 = :(’:zu}; Stsu o= sl il g For details of termrination seals avalable see DS0005 o
800 = Inconel 600 (HDPE served copper also available, -~ *Substitute TYP1 with either TYP2 or TYPZ depending on seal type required 8
(Subtitute 321 with 600 for Inconel 600 BOHORE S0 efacky Caroioc It voR) 2 5]
cables, e.9. HG00-A10K) Eosr details of termination seals available see & Notes. £
0005,
Substitute TYP1 with either TYP2 or TYP3 = Maximum sheath lemperatures: Bare Copper = 727°C §
depending on seal type required . | ‘8 HDPE Served Copper = 7727°C ]
s}
Notes. 2 = Conductor resistance tolerance + 10% £
Maximum sheath temperatures: Stainless Stee! = 600°C T 2
pe| Clpro Nicke! . = 400°C g Standard tail lengths: 150mm, 300mm & 450mm. L:’
Conductor resistance tolerance + 10% =l 2
2
Standard tail lengths: 150mm, 300mm & 450mm.
& TRM Ltd Dota Sheet No.: DSD003 www temperature-house.com © TRM Ltd Data Sheet No.: DS0004 www.temperature-house.com
v
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MI Heating Element Datasheets
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Thermal Resources Management LTD
TEMPERATURE HOUSE

21 Sedling Road

Wear Industrial Estate

Washington
Tyne & Wear Tel.: +44(0)191 4168884
NE38 9BZ Fax: +44(0)191 4192345

United Kingdom Email: sales@trmitd.co.uk

Heating Accessory Data Sheet - Lead-In Cable Termination
Seal Types.

Seal Reforernce | TYPH

Description ATEX Approved seal for use in hazardous area terminations

Candiuctor Type | Flexible

Earth Tail Type | Flexible earth tag complete with lock nut

Pot Type Crinp on pot

Description ATEX Approved seal for use in hazardous area terminations

Conclictor Type | Solid

Earth Tail Type | Solid

Pat Type Braze on pot with earth tail

Tail Length

Seal Reference | TYP3

Description Wiring cabie flexible tail seal

Condlctor Type | Flexible

Earth Tail Type | Solid

Pet Type Crimp on pot with earth tail
Tail Length
[—
Ordering Information
1 This accessory is ordered in conjunction with a standard heating element as illustrated on DS0003 and

DS0004

2. When ordering 2 heating element piease specify the seal type and tail length required, Standard tail
lengths available are: 150mm. 300mm & 450mm (Alternative lengths are available on request)

@ TRM Ltd Data Sheet No.: DS000S www.temperature-house.com
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Alloy 825 Trace Heating Cable
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Alloy 825 Trace Heating Cable & Design

LLOY 825

Alloy 825 sheathed heating cables and elements are ||1eal for industrial freeze protectlon high temperature process
maintenance heat tracing. and areas where good are req

Metal sheathed Ml cable is the most durable Seamless

heating cable available. ————  Alloy 825 Sheath

High wattage per foot of cable (limited per foot =

for hazardous areas). ,

Cables rated at 300V and 600V (see tables) si
Magnesium Oxide E ingle

Cold Leads constructed of Mi Cable. Insulation Heating Conductor

Applications

Industrial pipe tracing Installations hazardous

and non hazardous. Seamless

Alloy 825 Sheath

High temperature installations.

Long circuit tracing applications

Dual

Magnesium Oxide
Heating Conductors

Approvals

Insulation
Factory Terminated Cable Units - Design Options
s p o A Heated Length D Heated Length
P ———
—_——=_ ))|| ==l il —
Cold Lead Coid Lead End Cap
One Conductor Heating Cable Two Conductor Heating Cable
B Healed Length E
eal Eng! Heated Length Pig Tall
—wijr I} 3)
—ul[}r I} Cold Lead Cold Lead
Cold Lead
One Conductor Heating Cable Two Conductor Heating Cable

TRM-MI

Thermal Resources Management

ALLOY 825

CABLE REFERENCE

* Full Product Specifications
Available Upon Request *

Nominal Cable Nominal Sheath Insulation Conductor Approx
Resistance @ 20°C Cable Thickness Thickness Diameter Wt
Diameter
OHMS/FT OHMS/ in. in. mim in. mim in. mm in mm kg/km
600 Volt Single Conductor

H1H200-2 2 6.56 0.146 3.7 0.012 0.3 0.052 1.32 0.018 0.46 47
H1H160-2 1.6 5.25 0.163 4.1 0.013 0.33 0.058 1.47 0.02 0.51 57
H1H130-2 1.3 4.27 0.16 4.1 0.013 0.33 0.056 1.42 0.022 0.56 57
H1H100-2 1 3.28 0.16 4.1 0.013 0.33 0.054 1.37 0.026 0.66 57
H1H850-3 0.85 2.79 0.17 4.3 0.014 0.36 0.057 1.45 0.028 0.71 63
H1H700-3 0.7 2.3 0.16 4.1 0.013 0.33 0.051 1.3 0.031 0.79 57
H1H500-3 0.5 1.64 0.18 4.6 0.015 0.38 0.057 1.45 0.037 0.94 72
H1H280-3 0.28 0.919 0.183 4.6 0.016 0.41 0.062 1.57 0.025 0.64 72
H1H200-3 0.2 0.656 0.18 4.6 0.015 0.38 0.056 1.42 0.038 0.97 72
H1H150-3 0.15 0.492 0.18 4.6 0.015 0.38 0.052 1.32 0.044 1.12 72
H1H118-3 0.118 0.387 0.183 4.6 0.016 0.41 0.064 1.63 0.023 0.58 72
H1H732-4 0.0732 0.24 0.184 4.7 0.016 0.41 0.061 1.55 0.029 0.74 75
H1H581-4 0.0581 0.191 0.184 4.7 0.016 0.41 0.059 1.5 0.032 0.81 75
H1H467-4 0.0467 0.153 0.183 4.6 0.016 0.41 0.062 1.57 0.025 0.64 72
H1H366-4 0.0366 0.12 0.184 4.7 0.016 0.41 0.061 1.55 0.029 0.74 75
H1H290-4 0.029 0.0951 0.184 4.7 0.016 0.41 0.059 1.5 0.032 0.81 75
H1H231-4 0.0231 0.0758 0.184 4.7 0.016 0.41 0.057 1.45 0.036 0.91 75
H1H183-4 0.0183 0.06 0.184 4.7 0.016 0.41 0.055 1.4 0.04 1.02 75
H1H145-4 0.0145 0.0476 0.184 4.7 0.016 0.41 0.053 1.35 0.045 1.14 75
H1H113-4 0.0113 0.0371 0.186 4.7 0.017 0.43 0.051 1.3 0.052 1.32 75
H1H651-5 0.00651 0.0214 0.187 4.7 0.018 0.46 0.055 1.4 0.041 1.04 75
H1H409-5 0.00409 0.0134 0.191 4.9 0.019 0.48 0.055 1.4 0.044 1.12 82
H1HC14 0.00258 0.00846 0.215 5.5 0.021 0.53 0.055 1.4 0.064 1.63 104
H1HC12 0.00162 0.00531 0.273 6.9 0.027 0.69 0.069 1.75 0.081 2.06 163
H1HC10 0.00102 0.00335 0.253 7.3 0.025 0.64 0.052 1.32 0.102 2.59 123
H1HC8 0.00064 0.0021 0.319 8.1 0.032 0.81 0.064 1.63 0.128 3.25 225
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CABLE REFERENCE
Nominal Cable Naminal Cable Sheath Insulation Conductor Approx
Resistance Diameter Thickness Thickness Diameter Wis
@ 20°C (Loop)
OHMS/FT OHMS,/M in. mm in. mm in. mim in. mm kg lom
300 Volt Two conductar
L2H110-1 11 36.1 0.13 3.3 0.011 0.25 0.028 0.66 0.012 0.3 37
L2H900-2 9 29.5 0.136 3.5 0.011 0.28 0.028 0.71 0.013 0.33 42
L2H750-2 7.5 24.6 0.136 35 0.012 0.3 0.031 0.79 0.015 0.38 42
L2H600-2 6 19.7 0.135 3.4 0.01 0.25 0.028 0.71 0.015 0.38 39
L2H400-2 4 13.1 0.146 3.7 0.012 0.3 0.028 0.71 0.018 0.46 a7
L2H275-2 2.75 9.02 0.146 3.7 0.012 0.3 0.026 0.66 0.022 0.56 a7
L2H200-2 2 6.56 0.18 4.6 0.015 0.38 0.033 0.84 0.026 0.66 72
L2H170-2 1.7 5.58 0.16 4.1 0.014 [o0.36 0.03 0.76 0.028 0.71 57
L2H114-2 1.14 3.74 0.17 4.3 0.017 0.43 0.035 0.89 0.023 0.58 63
L2H700-3 0.7 2.3 0.16 4.1 0.013 0.33 0.025 0.64 0.029 0.74 57
L2H472-3 0.472 1.55 0.169 4.3 0.017 0.43 0.039 0.99 0.016 0.41 63
L2H374-3 0.374 1.23 0.169 4.3 0.017 0.43 0.038 0.97 0.018 0.46 63
L2H293-3 0.293 0.961 0.17 4.3 0.017 |o0.43 0.037 0.94 0.02 0.51 63
L2H200-3 0.2 0.656 0.146 3.7 0.012 0.3 0.025 0.64 0.025 0.64 47
L2H150-3 0.15 0.492 0.16 4.1 0.013 0.33 0.026 0.66 0.028 0.71 57
L2H100-3 0.1 0.328 0.18 4.6 0015 [0.38 0.027 0.69 0.035 0.89 72
L2H734-4 0.0734 0.241 0.17 4.3 0.017 0.43 0.031 0.79 0.029 0.74 63
L2H583-4 0.0583 0.191 0.17 4.3 0.017 0.43 0.029 0.74 0.032 0.81 63
L2H458-4 0.0458 0.15 0.171 4.3 0.017 0.43 0.027 0.69 0.036 0.91 63
L2H324-4 0.0324 0.106 0.17 4.3 0.017 0.43 0.033 0.84 0.025 0.64 63
600 Volt Two Conductor
H2H110-1 11 36.1 0.215 5.5 0.018 | 0.46 0.052 1.32 0.012 0.3 105
H2H900-2 9 29.5 0.215 5.5 0.018 0.46 0.051 1.3 0.013 0.33 105
H2H600-2 6 19.7 0.215 5.5 0.018 | 0.46 0.05 1.27 0.016 0.41 105
H2H414-2 4.14 13.6 0.211 5.4 0.02 0.51 0.051 1.3 0.018 0.46 101
H2H200-2 2 6.56 0.245 6.2 0.02 0.51 0.05 1.27 0.027 0.69 133
H2H115-2 1.15 3.77 0.211 5.4 0.02 0.51 0.051 1.3 0.018 0.46 101
H2H700-3 0.7 2.3 0.265 6.7 0.022 | 0.56 0.055 1.4 0.029 0.74 160
H2H505-3 0.505 1.66 0.206 5.2 0.02 0.51 0.051 1.3 0.015 0.38 94
H2H286-3 0.286 0.938 0.217 5.5 0.021 0.53 0.051 1.3 0.02 0.51 105
H2H200-3 0.2 0.656 0.245 6.2 0.02 0.51 0.052 1.32 0.025 0.64 133
H2H150-3 0.15 0.492 0.245 6.2 0.02 0.51 0.05 1.27 0.028 0.71 133
H2H100-3 0.1 0.328 0.265 6.7 0.022 0.56 0.051 1.3 0.035 0.89 160
H2H775-4 0.0775 0.254 0.234 5.9 0.023 | o0.58 0.051 1.3 0.028 0.71 124
H2H561-4 0.0561 0.184 0.245 6.2 0.024 | o0.61 0.051 1.3 0.033 0.84 133
H2H402-4 0.0402 0.132 0.258 6.6 0.025 0.64 0.051 1.3 0.039 0.99 155
H2H281-4 0.0281 0.0922 0.275 7 0.027 | 0.69 0.051 1.3 0.046 1.17 174
H2H200-4 0.02 0.0656 0.285 7.2 0.028 |o.71 0.055 1.4 0.033 0.84 184
H2H C18 0.013 0.0427 0.304 7.7 0.029 0.74 0.055 1.4 0.04 1.02 211
H2H C16 0.00818 0.0268 0.311 7.9 0032 |o0.81 0.055 1.4 0.051 1.3 222
H2H C14 0.00516 0.0169 0.364 9.2 0.035 | 0.89 0.055 1.4 0.064 1.63 333
H2HC12 0.00324 0.0106 0.402 10.2 0.033 | o0.84 0.059 1.5 0.081 2.06 409
H2HC10 0.00204 0.00669 0.496 12.6 0.041 1.04 0.072 1.83 0.102 2.59 625
H2HC8 0.00128 0.0042 0.543 13.8 0.04 1.02 0.069 1.75 0.128 3.25 749
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How To Specify A TRM Alloy 825 Heating Unit

* Full Product Specifications
Available Upon Request *

-E -]

Design - A .B,D.or E model

Cable reference - see tables above
Hoating Cable | th in ft

Watts

Volts

Cold lead length in ft

Cold lead AWG

=2 8 bl - (= 28 (=l ]

Cold lead joint rating

Example
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Electrical Heat-Tracing Systems!

PLAN [s{s)hN\a) (]

PlanControl Ch32is an affordable and efficient heat-
tracing Monitoring and Control system.

PlanControl Ch32 system is versatile and easily scalable. Unique features
designed specifically for electric heating applications, help to reduce costs from
project planning stages through maintenance operations while enhancing the
safety of your entire process.

Modular Structure and Bus Interface make for an affordable
distributed system. System expansions and modifications can be made easily and
flexibly and require minimal investment. Being modular in nature, the hardware
can be steplessly matched to meet the number of needed inputs and cutputs,

All heating circuit information is accessible from one point and can be read
with the user interface at either the contrel unit or via PC using PManLine Scftware.

Stepless Power Adjustment provides added flexibility and security to
engineering design criteria and simplifies heating cable selection. The Power
Adjustment feature can also provide significant cost savings, because changes in
the required maintain-temperature or in heating-cable lengths (series-circuits),
can often be accommodated by adjusting wattage outputs of existing cables rather
than altering or replacing them.

Condition-Monitoring Testing performed periodically and automatically
ensures that heating cables and temperature sensors will work properly when
they are needed and avoids costly, last-minute maintenance panic situations.

PlanControl Ch32 is conceived, designed, and built specifically for our
Electrical Heat-Tracing Systems. it provides many additional capabilities with the
user in mind. One such feature is Afarm-Blocking which can prevent fault-
alarms due to an anticipated and acceptable process condition. .. higher-than:
normal process-upset temperatures for example.

BN CONTROL |

The Right Tools in the Right Place for the Right
Application Size and Complexity...
PlanControl systems can be managed by using a simple portable ChD user-interface with a plug-in connection.

As the number of circuits, devices and control requirements increase, managing your heat-tracing system most
easily and efficiently is best achieved from a PC monitoring station or similar centralized automation location.

PC monitoring station M Integration to dll(f,)Uh’.lU‘()!lM.”

g

an o ot I ets outes | wies

Trames Tr21es
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race Heating Management

Economical Solutions for Every Challenge!

FLAN EENEEN

Power adjustment
Fhe Planray Triac Unil adjusts Heat-Tracing wattage outpurs from
15%-100% of maxinmmm pOWEL, thereby providing a wider range-of-

Moduliar structure
Through Planet bus a single Ch32 control unlt ¢z n be connectad to the
inputs and cutpuis of 32 heating circufts.

® 3 or 16 sensor inputs /4 sensor utit

8 5o 16 relay outputs / output unit

v 3 cr 16 dgital inputs / irput umit

use of any contemplated engineering design or for cables already nstalled. This
15 of particulor bensfit when constart-uattage series<ircuitcaties are consid-

ered,., no transformers regquired!

e Trinc outputs can be addad in steps of ore output
Input and autput Linits connect to the bus vAth plug-in
conrectors directly to the device

ChD user interface

ffodity any setting easily with the CAD wer interface — Permizsions Neoded,

TL600

Inhazardows areas ATEX-Approved PlanTaem TLEOO Temperaitre

Limifteris added to the lihe-uz. TLEOO cap tures the hesting circuit tenperature The ChDuzer intsefuce & e quipp ed with Display details of amy heat trazing cirzuit. Chidcanrects to ChaZ control unit
ay C Al Al - = n & £
values from Pt-100 sensor and carrigs them forward to the Ch3Z control unit and ;’,,L‘;{cﬁj’,‘im[‘;%f‘,;'& previde with a plug-in connector. Think of itas @ Password Protacted Serawdriver. When

~, it's thers, but only if you hove permission to uss it

on to the PC or to & designated autom ation architecture,
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jement

Efficient management!

PManlLine software

With PManLine software you can easily manage large numbers of heating circuits
as well as use various additional features that make controlling your process more
effective. Piping and Instrumentation diagrams of the processes are imported
to PManLine software., lcons with heating circuit IDis are placed over top of those
diagrams. By simply clicking an icon, you open the information window of the heating
circuit that includes the actual values, settings, trends, alarm history and for exampla,
links to technical drawings. Settings can also be medified from the information window

of a heating circuit.

o Lines feature
If there are several separate heating circuits in & pipeline, PmanLine can merge them
into one line. Heating circuits selected to the line operate independently but they are
seen on the monitor as one single icon which shows the lowest and highest temperature
value of the pipeline.

a Batch processing feature
With PmanLine software one can select heating circuits into different “recipe groups”.
When the recipe is changed, all the heating circuits in the group will automatically
change, This feature brings efficiency and accuracy to the process control.

a Links
Links to i \lation drawings, technical data and other heating circuit specific information
can be added to PmanLine. Now all the information and drawings are directly accessible
to the operator.

a8 OPC data transfer
PmanLine can transmit and receive information from other systems which support OPC
data transfer protocol. The amount of information to be transferred can be filtered
simply by selecting the desired data.

a fthernet
The data transfer between PmanLine and the electric heating centre can utilize the
Fthernet network of the factory,

PLAN
Flexibility
with modularity

The flexible modular structure of PIANCONErol Ch32 with the planet
bus allows you to build electric Heat-Tracing centers either as small distributed
groups focused on a specific process sector or as larger centralized entities controlling
an entire facility.

Regardless of your situation, you can monitor and permit control from a single point
if need bel

Safety

Plancontrol system qualifies the essential safety regulations of the low-voltage
directive 73/23/EY and 93/68/EY CE requirements and the requirements of standard
EN61010-1:2001. Certificates: 5GS Fimko FI 21914-21215.

92 www.temperature-house.com
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What is MICC cable?

= survival el

It prowac owen upto 8 hour sscaps tim d' firs conditions
It's the only
The only

15 gonting

The only ceble technalogy approved & listed b UL2198 for ‘unrestricted installation'

Who are MICC Ltd?




Why is MICC the only true | A=

Fire Survival cable?

MICC cable... for when 15 minutes
is not enough time to escape!

Bri
finel it
Miee

cantras, sehools

MICC Fire Survival Cables

— — 4

The ONLY true fire proof cables! .

’ LSE FP / FR Cable I Copper MICC Cable | Alloy 825 MICC Cable

Upta 15min egrass tima

Over 15min egress fime

Plame Betardant

Slax[x[a]x]x]| x| x|x|&

"

Sesmless tube

Waterpronf, submarsible

Q) Q8] SIS & SIS & SISISIS S S (S IS IXS | X S8 |S
QL SIS SIS S SIS S SIS SIS (S (S (SIS S S S 188

X| X|X| X[X|X]| X| X[X| X| X[X|X

sales@miccitd.co.uk

4



The Low Smoke myth! The truth about BS6387 and flame vs
furnace tests!

s inelud ng the

'JU'.]JLZIL{' [.‘."'.: ‘x’J}H l_ll'!.[_‘v' ex

A flame test like BS6387 (CWZ). Max temperature 860°C (2013 revision)

+  The flame is very small in comparison 1o & ‘real’ fire

A furnace test like 1ISO 843-1. Max temperature 1000°C (2014 revision)

arts to mels!

ythin

Zent in the building

Fire proof doors

1 PE/

Partitio

I a dire

| hes

+44 (0) 191 416 8884 sales@miccltd.co.uk
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Mineral Insulated Cable is the perfect
choice for ANY high temperature
application! R T

Sablaswhichemit MO smalee will provids significar svacuation speed and aid saving mors

MICC (Mineral Insulated Cable Company Ltd) are the UK’s only manufacturars of the full range of e
ves!

mineral insulated cable products, ve the history and expstience of BICC via our directers and

many managerial and production staff, We are the only company in the World to manufscture using the
About temperature rise and Oxygen depletion...

BICC seamless tube technique.

=

/

Concerning toxic and irritant gasses
2 with N organic eontent
at all ineluaing Carbon Mc
all ¢

TRM (Thermal Resources Management Ltd) have the same cwnership as MICC and ma
experienced ex-BICC staff, we spacialise in designing and turning cur MI cable into an installable
products / units. We also offer consultaticn and installation services, i

sth MICC and TRM have strong R&D and engineering teams ready tow special and Life depends on it, chocse a Cable for Life!
innovative sclutions to your project challenges.
We work across a wide range of industrial and commercial sectors including, Qil & Gas, Petrochemical,
Iron & Steel, Pharmaceutical. Refrigeration, Water, Food & Beverage: Autom , General Engineering,

g g g
hemical, Commercial Buildings; Matro Systems, Airports, Hospitals, Prisons and Power Generation;

inchuding all UK and many Intarnational Nuclear Power Stations.

We specialise design, manufacture and installation of the 3 key areas of temperaturs control;

- Electric Trave Heating > Raise or maintain temperature on pipelines, tank Is, rack crushers,

car park cecess ramps; even helicopter pads & submarine power systems.

Temperature measurement » Industrial thermocouplesand RTDs used to megsure temperattire
pto 1200°C! They areused in o w ge of applications from pivelinies to steel fourdry’sand

T

extremely hazordous areas like Nuclear Power Station botlers.

ire-Survival » The only true fire survival cable on the market, it guarantees hr plus escape time in
& harshest of fires.. our commercially focused copper system is rated upro 1083°C; These are used Tempat

in high rize buildings, tunrels, metro svstems, hospitals and war /refuge shelters in Kuwait,

+44 (0) 191 416 8884 i e
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Enhanced Oil Recovery

TRM Ltd provide down well heating and temperature profile applications, with our
Mineral Insulated Thermocouple Assemblies and Heating Systems. We carryout logging
of temperature profiles, aiding the release of oil deposits through the warming process.
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Long Distance Trace Heating

SKIN-SYSTEM

Sate and reliable heating system for pipelines of an unfim-
ited lenght designed for above-ground, buried and under-
water pipelining, i ing ones in explosion h

zones

INDUCTION-RESISTIVE
HEATING SYSTEM

FOR LONG-DISTANCE
PIPELINES

e The only way to heat pipelines with the length
up ta 30 km without parallel supply network

#® The mest efficient way to heat any trunk
pipelines of an uniimited length

® Inherent strength and reliability of system
design

* Up to 120 W/m power ocutput of the heating
element

® Certificate of conformity GOST R (State
Standart) and Permit of Federal Service for
Ecological, Technological and Atomic Inspection
for application in explosion hazardous zones

® Operating ternperature up to 200°C
= Zero eloctrical potential on outer surfaces

of heating elements. After earthing and heating
elements do not require any electrical insulation

APPLICATION FIELD
Induction-rasistive heating systern (IRHS) or SKIN-
systern is designed to maintain the product temper-
ature, protect long trunk pipelines against freezing
and ensure thair start heating. SKIN-system is the
only one, which is capable to heat a pipeline run of
up 1o 30 km long with power supply from one point
(without any parallel network); it is as well the most
efficient and cost-effactive solution for heating trunk
pipelinas of an unlimited length with parallel supply
netwark.

PRINCIPLE DF OPERATION

Heating element of the system consists of a ferro-
magnetic steel tube with the outer diameater of 20-60
mm and the wall thickness of at least 3.0 mm; there
is an insulated copper or aluminum conductor with
cross section of 10-50 mm? placed inside the tube.

The conductor is electrically connected to the tubse
at the end of a heating run while AC voltage is sup-
plied betwaen the conductor and the pipe at the run
head; the voltage value is calculated basing on tha
required heat output and the heated run length.
Currents of the conductor and the tube have oppo-
site directions and thus skin and proximity effects
originate in the systam. As a result the tuba current
flows in the inner layer close to the inner surface
of tha tuba and thara is no voltags available on tha
outer surface of the tube.

The conductor is non-magnstic (made of copper,
aluminum), thus, it does not feature any noticeabls
skin effact and AC flows throughout the whole sec-
tion of the conductor. The main heat producing ele-
meant of IRHS is the tuba, which preduces up to 80%
of the system output.

SKIN-system heating alement

Trunk pipe

Heal insulation

SKIN-BYSTEM

&
1]
™
[
>
[}
I
2
¥
m

ADVANTAGES

1. Long range of a pipeline heated run. The system
low resistance per a meter of length along with its
high supply voltage makes possible to feed heated
runs of up to 30km long from a single source.

2. One end powering. The SKIN-system inherently
is designed to be electrically supplied from one end
of a heated run.

3. Electrical safety. Outer surface of the heating ele-
ment is earthed and its voltage potential relative
to the earth is zero.

4. Good thermal contact. Metal heating element
is welded directly to the pipeline or is fixed to it with
special fasteners. In order to improve the thermal
contact a special heat conducting paste is applied.

5. Easy installation. Heat producing elements have
not any outer electric insulation which may be dam-
aged during installation works.

6. Rellability. The steel heating tube ensures
mechanical stability of the conductor and protects
it against damages. This fact is especially important
for buried and underwater pipelines.

One, two or three heating elements can be fitted
on a trunk pipe depending on the required heating
power and pipeline length.

SST designs and supplies IRHS-system as a full set
including a special integrated transformer substa-
tion. all elements belonging to the heating system
itself, monitoring and control systems.

ELECTRIC SUPPLY OF A PIRELINE
RUN HEATED BY aKIN-SYSTEM

T N,

Power Center

-

-__.End Termination Box

Electric power supply system is performed as an
integrated transformer substation including distrib-
uting sells of the HV and LV sides, specialized ba-

-

lancing transformer, monitoring and control system.
The integrated power center is located in a herme-
tically sealed and heated container
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Long Distance Trace Heating

TECHNICAL SPECIFICATION

OPERATING TEMPERATURE

AANGE 50°C ... +2007C

POWER BUPPLY up o 5 KVAG 50 Hz

POWER DUTPUT
Rated power ocutput of one heating elermeant, W/m
a0

CONTROL S8YSTEM

In order 1o Improve Ite efficlency SKIN-system Is provided
with a control system, which decreases healing power
in rezponise to rise of amblent temperature,

Contrel systern ensures reliable menitoring of the system sta-
tus and revealing of emergancy conditions,

i p———

& —\
" AN

" \
N

] 5 0 15 20 25
Heated run length, km
Healing elament Current-carrying

tube diameter  conductor cross-section
] —— 4253 40 mm?
2 — 32x3 20 mm*
3 25x3 10 mm?*
CONSTRUCTION

Heat producing element Lew sarban steal tube
with diameteref 20-60mm

and wall thicknass of 3-dmm

Current carrying conductor Special conductor resistive
1o high voltage (up to SkV),
high temperature (up to 200°C)
and mechanical stress
at installation

Anlicorresion protection apoxy coating of a SKIN heater

(&t Customer request)

EFFICIENCY DF BKIN BYSTEM IN COMPARISON
WITH HEATERS OF OTHER TYPES

Relative cost
= 7
4 i "5 {
ot SYSTEM
al | N
1 +amear
{1 P |
m  10m  30m 100m 300m tiom 3km  10km 30km 100kom

Fipaline length

ESTMATED TEMPERATURE DISTRIBUTION

Rated power output of one heating element, W/m

FPipa Temperature, °C
Heat insulation

“GKIN-systern
healers

Example of heat insulated pipsling heating by three heating
elements of SKIN-system with the total outout of 130 Wim,
Pipe diameter is 530 mm, Y e ar = -20 “C.

APPROVAL DETAILS

Certificate of conformity with GOST R (State Standart) @
system No. POGC RLU.IE05.802387 issued for heat-
ing systema with sxplosion protection marking Lty

2ExellT3..T6 X @

=
(1]
=
]
»>
i
1
2
¥
n

BKIN-SYSTEM

ADVANTAGES

1. Long range of a pipeline heated run. The system
low resistance per a meter of length along with its
high supply voltage makes possible to feed heated
runs of up to 30km long from a single source.

2. One end powering. The SKIN-system inherently
is designed to be electrically supplied from one end
of a heated run.

3. Electrical safety. Outer surface of the heating ele-
ment is earthed and its voltage potential relative
to the earth is zero.

4. Good thermal contact. Metal heating element
is welded directly to the pipeline or is fixed to it with
special fasteners. In order to improve the thermal
contact a special heat conducting paste is applied.

5. Easy installation. Heat producing elements have
not any outer electric insulation which may be dam-
aged during installation works.

6. Reliability. The steel heating tube ensures
mechanical stability of the conductor and protects
it against damages. This fact is especially important
for buried and underwater pipelines.

One, two or three heating elements can be fitted
on a trunk pipe depending on the required heating
power and pipeline length.

SST designs and supplies IRHS-system as a full set
including a special integrated transformer substa-
tion, all elements belonging to the heating system
itself, monitoring and control systems.

ELECTRIC S8UPPLY OF A PIPELINE
RAUN HEATED BY @GKIN-SYSTEM

SR /
‘ E Power Center

. .End Termination Box

Electric power supply system is performed as an
integrated transformer substation including distrib-
uting sells of the HV and LV sides, specialized ba-

lancing transformer, monitoring and control system.
The integrated power center is located in a herme-
tically sealed and heated container.
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Long Distance Trace Heating

SCOPE OF PROJECTS

PROJECT

DESIGN APPROACHES

Yuzhnoe Hylchue. Oiligas- condensate field. Oil pipelina.
Customar: LUKOIL Oil Company NARJANMARNEFTEGAS LLG.

Toboyskoye. Oligas-condensate fiald. O and gas gathering colleciors
from well cluster 10 Central Procassing Facility.
Customer: LUKOIL OIf Company NARJANMARNEFTEGAS LLC.

Totd length of healed pipetine: 16,5 km
Amount o substations 4
Pipeline diameter: 159. 219 mm
Transportated hquids: crude ol

Yuzhno-Shapkinskoye. Cilgas-condensate fiekd water pipeline
between areas.
Customer: LUKOIL Oil Company «Sever-TEKs GJSC

Tolal length of heated pipeling: 13 km
Amount of substations: 3
Pipeline diamster: i id
Transportated kiquids: watar

Beregovoe. Oil/gas- condensate liekd; Water pipeline between site areas.
Customer: ITERA OJSC | Sibenan oil-gas company OJSC

Tata kength of heated pipeline: 10 km
Amount of substations. 1
Pipeline diameter: 168 mm
Transportated liquids: water

: Total length of heated pipeline: 162 km
E Amount of substations: 14
g Pipeline diameter: 530 mm
f Transporntatad liquids: crude oil
r4
; P ye. Gas €0 ch ¢ fiald / walter pipeline betwean sile woas
o Customer: GAZPROM Russian Stock Company. URENGOIGAZPROM LLGC.
Tolal length of heated pipeline: 2% 20 km
Amount of substations 5
Pipaline diameter: 219 mm
Transportated hquids: walaer

FOR SKIN-SYSTEM HEATING ELENVIENTS

Current conductors
Protective bushing Current conductoss.
coupling
SKIN-SYSTEM SKIN-SYSTEM
heating element 4 - healing element

SPLICE BOX

(top view; the cover is open)

Connection
box

Box cover

3
w
=
n
>
m
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Protective wires

Heated pipeline

Thermal insularion |

SKIN-SYSTEM
healer

TUBE WITH SKIN SYSTEM HEATER
PASSING TEMPERATURE COMIPENSATING

MOVABLE PIPELINE SUPPORT

Protective cover

Fixing clamp

Bolt M12 x 80

Shding support
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Tools and Accessories

TRM provide a range of tools and accessories to support

our products.

- : T
Specialist fault locater designed  TRMLTD
to find faults in mineral insulated , _
High Resistance Fault
cables. Locator

www.temperature-house.co.uk

Ultra-sonic stripping machine

removes metal sheath from mineral

insulated cables.

MI sensor welding machine designed
specifically to weld the Measuring (hot) junction of

mineral insulated Thermocouples.
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Bespoke Product Development

TRM are a total solution provider, we design, manufacture and install a range of
bespoke thermocouples, harnesses, probes, heating cables & elements, for use in

complex high temperature situations.

We spend a great deal of time on new product development and have a special cell

at our factory to focus on this category of work.

This product is a mineral insulated
heating element and
thermocouple. It is fitted to a gas
analyser tube providing high

temperature with close control.
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Silo Heating Coal Powder Incinerator

TRM designed, supplied and
installed a custom trace

heating solution to keep the

silo funnel warm allow the coal

powder to keep flowing freely.
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Ineos Chlorinator

Another example of a TRM total design,
supply and installation project. Here we
removed an unreliable none mineral
insulated heating system with our full MI

solution.

The key benefits here are significantly

reduced downtime and maintenance costs.
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West-east Natural Gas Transmission Project

Welding large objects like these

natural gas pipes requires pre- ﬁ
heating of the surrounding weld

area.

TRM provided a design, supply and
installation service of specialist
heating belts consisting of MI

elements to fit around the pipes.
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Southern Gas (Scotia) Holder Installation

On this project TRM supplied our mineral

insulated trace heating solution to heat
the water seal of the gas holder to prevent
frost forming. This allows the storage

container to expand safely in all weathers.
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4
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Sweden / Norway - Bridge Heating

A typical TRM design and supply project in Sweden.
This new road bridge between Sweden and Norway
shows the installation of MI heating elements in
the arch to prevent ice and snow falling on the
carriageway.

108 www.temperature-house.com I R M G R OU P



Aerodyn

Aerodyn Engineering Inc.

Instrumentation & Testing for Aerospace & Power Generation

Aerodyn Engineering — Slip Ring Technology

The traditional solution for data transfer fromrotational portions of an engine or other rotating
devices to the stationary world is slip rings. Slip rings are ubiquitous in therotational
measurement field and for decades have provided high quality data on strain, temperature and
other parameters fromlive engines, rig tests, component spin tests, and practically anything
requiring measurement that rotates at high speed. Even today, with the advent of Non-
Intrusive Stress Measurement Systems, testers still rely heavily on slip ring technology becatise
it isthe only technique that directly measures strain. It continues to be consistently used in
tandem with other systemns as the primary means of data collection on rotating devices, and asa
calibration and verification tool. High speed slip ring technology at Aerodyn Engineering
encormpasses a broad range of capabilities, including:

e 36-424 contact slip rings at speeds from 80,000 to 15,000 RPM

e Intermediatebearing assemblies with rmultiple termination capability (e.g. 200
termination contacts monitored by a 100 contact slip ring)

e On-rotor multiplexing switches to monitor a large number of channels
o Very small high speed rings- to 150,000 RFIM

« Auftomotive transmission
sliprings

o Flight test slip rings

e Silver Graphiteslip rings for
blade-off testing and power
applications

Aerodyn Engineering (AEI) has
been involved in many generations
of slip rings supporting engine
testing and produces what
represents the current state of the
art in high-speed/low noise slip
ring solutions. AEI also provides
telemetry and hybrid slip rings,
multiplexing electronic solutions
and other specialized equipment. . ) )
AFI standard slip rings range in Aerodyn slip ring performing strain survey on

X compressor. Pictured is a36 contact slip ring
size from 36 contacts to 424 contacts capable of 90,000 RPM. A similarly designed

and support engine development 72 contact slip ring was provided to Williams
programs for most of the world’s International for fan and compressor strain
leading engine manufacturers. surveys on the FJX/TSX and EJ22 turboshaft

engines at speeds to 75,000 RPM.
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data reduction.

Slip Rings

by AEI are listed below:

AEI 424 Contact Slip Ring. Used for testing
large power generation turbines up to
20,000 RPM, it is the largest of itstype ever
built.

=

Z

Aerodyn Engineering Inc. (AEI) focuses on rotating equipment and turbo machinery for the
Aerospace, Power Generation, and Industrial markets, with a specialty in instrumentation and
slip rings. AEI designs and manufacturers slip rings, applies strain and temperature gages to
rotating equipment, provides instrumentation and performs field tests, and undertakes customn

AEDs primary business is the design and manufacture of slip rings for commercial and military
customers. AFEI has produced numerous slip ring designs ranging from small, high speed units
to large slip rings used for power generation turbines. Typical slip ring characteristics supplied

# Contacts  Speeds (RPW)

424 15,000
300 20,000
212 40,000
100 50,000
72 75,000
36 90,000

Typical life expectancy exceeds 100
Million revolutions, and bi-
directional rotation is permitted.
Bearing lubrication is oil/air, or
grease packed bearings, and most
current slip rings use a coolant
supplied by a cooling cart (the
exception being the fluid filled slip
ring developed for the Comanche
tail rotor). The maximum ambient
temperature allowed for normal
slip rings is 300 °F and the
maximum ambient pressure is 50
PSIG.

AFI is involved in a number of new

- slip ring designs including the high

temperature slip ring depicted on
the next page (lower figure). Shown
is an installation drawing of a 150
contact slip ring being designed to
operate in the exhaust of GE CT7
engine. Exhaust temperatures are
expected to be 1300°F. Note that the

installation requires support of a cooling cart, but
the “in flight” slip ring would not require life
support to 700°F.

36-contact slip ring
capable of speeds to

90,000 RPM.
— .
e
-
=y
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Installation drawing of a 150 contact slip ring being designed to operate in the exhaust of GE CT7
engine. Exhaust temperatures are expected to be 1300°F. Note that the installation requires
support of a cooling cart, but the “in flight” slip ring would not require life support to 700°F.
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Instrumentation & Testing

Aerodyn Engineering participates in testing and instrumentation for gas turbine engines used
in marine, industrial and aerospace applications; projects are performed for comnmercial
custorners (Boeing, Williamns International, GE, Pratt & Whitney, Honeywell, etc.), the military
and government agencies. AEI isalso involved in structural testing of aircraft and other
industrial and commercial equipment. Testing activities include:

e Aero-thermodynarmic testing
e Gasturbine engine vibration
o Airframe strain

o General rotating machinery

o Marine, industrial & aeronautical equipment

Gages applied to outside of aircraft in
preparation for thermal expansion test.

o Acoustic instrumentation & testing

o Pressure, temperature & flow tests
e Strain & Vibration testing and instrumentation
Aerodyne is involved in significant instrumentation projects including:
® High Speed Slip-Rings
» High or Low Temperature Strain Gage Applications

e Thermocouples, RTD's or Thermistors - -
Detail of strain gage attachment

o Accelerometers and Velocimeters on compressor blade

o Dynamic or Steady-State Pressure Measurement
e Analog or Digital Recording
o Strain Gage Installation

o Custom ForceTransducers > 3
A fan used in an HCF test, with

strain gages applied by AEI|

e Thermocotiples
e Pressure Sensors
« Slip Rings

e Telemetry

e Aerothermal Rake and Probe

s Aerothermal Surveys

Strain Gage Instrumentation
of a large fan by AEI.

Key Personnel

David Lawrence

Mr. Lawrence is an internationally recognized expert in the design and use of slip rings and
other instrumentation for gas turbine engines. Originally employed at Garret Turbine Engine,
Mr. Lawrence founded Quality Aero Technology (QAT) where he developed designs and was
issued a fundamental patent that is the basis for the modern slip ring.

Mr. Lawrence was also employed at Rolls-Royce Allison as a principal engineer in charge of test
instrumentation, including slip rings and telemetry systems. Herepresented Allison at the
Propulsion Instrumentation Working Group (PIWG), a consortium of gas turbine engine
companies whose goal is to advance the development of instrumentation products and
techniques; served on additional technical committees and authored numeroustechnical
papers.

Mr. Lawrence holds two patents; one for slip rings, and another for the design of capacitive
sensors. Mr. Lawrence has a BSME from the University of Michigan, and has 21 years
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Aerodyn

experience in the development of slip rings, and in the instrumentation and testing of gas Company Information and Facilities

nirbine engines: Aerodyn Engineering, Inc. was established in Indianapolis and incorporated in 2002, Aerodyn

purchased the Field Test and Instrumentation Division (FTID) of Test Devices, Inc,, retained all
the FTID personnel and added additional engineering capacity and professional technical
support. Additional facilities and precision machining equipment and technology have also

Thomas Lawrence
Education and Emplovment

BSME Northwestern University been added
MSME Massachusetts Institute of Technology

MBA University of Wisconsin Aerodyn hastwo
BA Coe College primary facilities.
Licensed Professional Engineer The Indianapolis

office is 10,800 sqft

Thomas Lawrence began performing research at MIT’s Aerophysics Laboratory while earning and hotises the

his master’s degree in mechanical engineering. instrumentation
and machining
R&D Principal Engineer for The Parker Pen Company, working on specialized gold coatings departments. The
and planar magnetron sputtering. Cincinnati facility
- is 7,500 sqft and
Amphenol Connectors ~ Ran department for metal finishing: headed department for corporate concentrates on
process modernization and capital improvement; plant manager and ultimately corporate field test and data
director of manufacturing engineering. acquisition
activities.

Bendix Aerospace Electric Power Division - In charge of manufacturing operations,
manufacturing engineering and process development. Aerodyn’s focs is
§ 2% 3 ; R , J ; on the power

At Aerodyn Thomas is in charge of the Fluid Research project. The object of the effort is to generation and
study how coolant fluids chemically break down and how their chemical and mechanical aerospace markets,

properties affect the hydrodynamics that cause electrical signal noise in the high temperature specializing in gas turbine instrumentation and field testing,
electrical contact areas of slip rings.

. . Aerodyn manufacturers the world's highest precision slip rings, which are used in applications
Thomas Lawrence holds two patents and is a Certified Electroplater-Finisher. requiring the transfer of data from any rotating machinery or equipment. Aerodyne slip rings
are used throughout the world to acquire stress and temperature data from engines, with
speeds up to 120,000 RPM and capacities up to 424 contacts, all of which arestandard in the
Aerodyn product line,

Aerodyn also participates in specialized testing, including:
« Dynamic pressure measurements of engine combustors

o Dynamic pressure and strain of helicopter fuselage during missile firing
e Dynamic strain survey of locomotive turbocharger impeller

e Design and fabrication of engine performancerakes

« Custorndata acquisition systemns for gas pipelineturbines

« Speed control system for wind tunnel powered engine sirmulator

+ IR and high-speed video of helicopter missile firings

e Customnslip rings for aero engine blade-ott testing

e Geartoothroot stress measurements on advance gearbox

e Blade stressratio and characterization of blades & vanes

L]
Yo,
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Aerodyn

Customers for New Slip Rings/IBA’s (Intermediate Bearing Assemblies), Cooling
Carts - AEI Standards Product

GE Transportation
GE Power

GE Lynn

Wyle Labs (Air Force)
NAWCAD

Pratt Whitney
AFRL/PRTE
CIAM-Moscow
Purdue Aero Lab
Avio-Turin

Nouvo Pignone (Italy)
Rolls-Royce Corp
GEAE

Honeywell

Williams

Custom Designed Slip Rings

GEAE - CF34 Blade Out Slip Ring

Boeing - Comanche Tail Rotor Flight Test
Tech Dev - Wind tunnel Powered Simulators

Slip Ring Repair/Refurbishment/Rental

Aerodyn has emerged as the dominant slip ring manufacturing for turbo-machinery. In
addition to selling slip rings, Aerodyn is often asked to repair/refurbish slip rings from others
manufacturers such as QAT, Polyscientific, and P&W silver graphite slip rings. Aerodyn has
test stands to spin slip rings to operating speeds up to 90,000 RPM and measure dynamic noise
at Fourier translated frequency in the micro-volt peak to peak range. Aerodyn tests, diagnosis,
and if necessary reverse engineers and provides replacement parts.

Borg Warner

NAWCAD

Pratt Whitney

Honeywell Engines

Tech Development
Turbomeca

Test Devices Inc.

Wyle Laboratories (Air Force)
Naval Post Graduate School
Allied Aerospace

GE Power Greenville

Wright Patterson Air Force Base
Timken (aircraft bearings)
Rolls-Royce Corp.

113 www.temperature-house.com

Flight Test
Kamiov (Russia)
Boeing Comanche

Rake and Probe
Aerodyn is a trusted supplier custom aero- thermodynamic rakes and probes used in turbo
machinery testing:

Calpine

GFE Power - Greenville
TRM

TDI Limited

Rolls -Royce Corporation
RAMGEN

Hood Technology

Power Systems Mfg
Honeywell

Instrumentation

Aerodyn will install strain gages and do instrumentation according to customer specifications,
but most customers seek Aerodyn'’s recommendation on how best to instrument an application
1o fit their test informa tion needs.

Tech Development

Holcim

Delco Remy

Honeywell Engines
RAMGEN

Borg Warner - Turbo wheels
GE Gas Turbine

Datatel (Germany)

GEAE

Ford Motor

Boeing Helicopter
Micromatic

GE Locomotive

Boeing

Pratt Whitney - E. Hartford
Northrup Grumman

TRM GROUP



Aerodyn

Vibration Measurement/Blade Characterization

AEI has a dedicated test facility for vibration and dynarmic strain measurernent, mainly used for
blade characterization of turbine blades. In such applications AEl almost always applies the
gages.

Power Systems Mfg
GE Power - Greenville
Delco Remy

GE Gas Turbine
Nouvo Pignone (Italy)
RR Allison

GE Energy

Telemetry Systems
Rolls Royce Corporation
Northrup Grismman

Test Software and Test Stand Set-UP
Calpine TMG - Texas

GE M&I - Turkey

Delco Remy

Tech Dev

GE Power - Greenville

Field Test

Aerodyn engineers are experts at data conditioning, data recording and data reduction using
virtual instrurnentation applications. Field testing is very costly and everything depends on
getting the right data in short period of time. Aerodyn has a long list of top of the line
recommendations from world-class companies,

Power Generating Turbines

Calpine TMG

GE-Gas Turbines

GE M&I1

GEAE - Brazil, Turkey

Rolls Royce Allison - Spain

GE Power - Greenville - US.A, France, Italy,
Northrop-Sunnyvale

Automotive

Delco Remy U.SA, Moscow
Ford ATPDC

URE Automotive

Aircraft Engines
Avio - Turin (CT& -8)
Am. Aerospace

Miscellaneous

Eldorado

GE Power Schenectady - Steam Turbine

Crane Naval Weapons — Ammumno Destruction Facility
GE Transportation - Strain Survey

Ohio State University

Rolls Royce Energy Systems
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Aerodyn

Aerodyn Ltd designed and
supplies the Rolls Royce
Avon gas turbine
temperature

measurement harness.
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Can TRM be a partner for your business?

Manufacturing the World's largest

range of Mineral Insulated;
o Heating cable

o Thermoelectric cables

o Fireproof wiring cable

o CSA / ATEX approved Heating Elements
and Temperature Measurement probes and

assemblies.
TRM provide the unique ‘all in one’ solution of;

® Design @ Manufacture ® Install
We can work with you on;

o Industrial Heating systems

o Temperature measurement solutions

o Enhanced Fire Survival wiring cable
installations

o Special Mineral Insulated Cables TRM GROUP
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