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We manage the heat you need...

.. With easy project design

TraceCalc Net™

Follow this design guide

to get to the right solution for your application. This paper guide offers
the benefit that it is fast and easy to use at any location where you may
need it. First select the correct heating cable, then take care of the
electrical design and select the components and accessories to
complete your heat-tracing system.

Or use our software design tools

TraceCalc Net or TraceCalc Pro to generate a complete bill of materials,

design summary and line list for your heat-tracing system. Both offer the possibility
to do designs for use in hazardous or non-hazardous areas and for frost protection or
temperature maintenance. With TraceCalc Net selecting the appropriate industrial
pipe heat-tracing products is easy.

The simple 3-step design process consists of:

1. Select your heat-tracing design

2. Enter the design data

3. Get a bill of materials and request a quotation
Register for this online design tool at:

www.tycothermal.com/TraceCalc/

For heat-tracing in industrial applications, TraceCalc Pro provides
design calculations such as pipe heat loss, number of circuits, electri-
cal loads and maximum temperatures, automated heating cable and
component selection, recommendations for control and monitoring selection,

and much more.

It provides easy-to-use standard reports and last but not least, its powerful features
help you obtain the best heat-tracing solution for your particular project.

With TraceCalc Pro, Tyco Thermal Controls provides you with an un-
precedented design tool giving you an optimal heat-tracing solution.
Please contact your Tyco Thermal Controls representative for more
information.

Or let us do the design for you

Simply complete the project information sheet provided at the
end of this guide and email or fax it back to your Tyco Thermal Controls
representative who will quickly provide you with a most appropriate design,
a bill of materials and pricing.

DOC-565 Rev.2 03/11



.. With a
‘high performance’
neat-tracing system

Our Raychem self-regulating
heat-tracing system is ...

... Super Safe ... Cost Saving

DOC-565 Rev.2 03/11

Raychem self-regulating heat-tracing
cables are certified for unconditional
T-rating in accordance with European
Standard EN 60079-30-1. The surface
temperature of the heating cable will
never exceed its T-class temperature.

The self-regulating principle ensures
that the cable senses overlaps. It regu-
lates its heat accordingly and prevents
any heat build-up or burn out.
Furthermore, complex shapes like
valves, flanges or pipe supports are
easily traced with this system.

The cable is easy to tee, splice, install
and repair. No special skills are re-
quired, resulting in reduced installation
time.

Due to its self-regulating principle, this
system saves energy and thus opera-
tional costs.

The system requires a minimum of
maintenance and is fully resistant to all
pipe maintenance procedures.

To easily accommodate design
changes on site, the cable can be
cut-to-length when being installed.




Spacer

Copper conductor

Selfregulating
conductive fibre

Fluoropolymer electrical
insulation

Tinned copper braid

Fluoropolymer
outer jacket

Fiber construction

... Reliable

* Toughness is a major attribute of self-
regulating heat-tracing cables. An outer
jacket of fluoropolymer offers mechani-
cal strength as well as chemical
resistance. Both XTV and KTV type
heating cables have a unique fiber
construction and are manufactured
using high performance polymers.

* The cable compensates for variations
in heat loss and voltage. It can be fine-
tuned to control your pipe temperature
to a tolerance of 3°C by installing a
pipe sensor and feeding the input to a
control unit.

Copper conductor

Selfregulating
conductive core

Electrical insulation
Tinned copper braid

Fluoropolymer
outer jacket
(for-CT version)

Monolithic construction

* Evenvariations in ambient temperature
are automatically compensated for by
the self-regulating heating cable.

* Our company can build on more than
30 years of experience in the
heat-tracing business.

* With Tyco Thermal Controls, customers
can rely on a company that has shipped
over a billion feet (> 300.000 km) of
self-regulating heat-tracing cables.

Cold Pipe: In response to cold,
the core or fiber contracts
microscopically opening up
electrical paths.

Warm Pipe: In response to
warmth, the core or fiber begins
to expand microscopically
disrupting the electrical paths.

Hot Pipe: The core or fiber
expands enough to disrupt
almost all of the electrical paths.
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Heat-Tracing Design Guide

How to select and design
the heat-tracing system for pipes

This Design Guide outlines a simple procedure for designing and selecting a complete
heat-tracing system using BTV, QTVR, XTV or KTV heating cables.

By following the design steps in the 3 sections, a bill of materials can be easily pro-

duced which includes the heating cable type, length, components and accessories
needed to install the heat-tracing system correctly.

1.0 Heating cable selection

2.0 Electrical de

3.0 Components and accessories selection 13

Installation

Tyco Thermal Controls heat-tracing systems must be installed following Tyco Thermal
Controls guidelines. Contact your Tyco Thermal Controls representative for a copy of
the installation manual. All components are supplied with easy-to-follow instructions.

Additional information

Full technical information on components and heating cables can be found in our
Technical Databook. Combined with the installation instructions this supplements the
information in this guide. These documents are available from your local Tyco Thermal
Controls representative and from the Tyco Thermal Controls website
(www.tycothermal.com).

1.0 Heating cable selection

To select the correct heating cable determine

Heating Cable Selection - Pipe or tubing diameter
- Thermal insulation thickness
1. Determine heat loss + T_:Maintain Temperature (desired fluid temperature)
2. Select heating cable 420
family +10
. 0 Minimum ambient
3. Select heating cable :;g temperature
N - Thermal insulation thickness
4. Determine heating
cable length
Pipe or tubing
diameter
Maintain
25 temperature

T

m

m Fluid: Process liquid, steam-cleaned

Line size: NB 50 mm
Insulation thickness: 50 mm
T.:50°C
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0 » . 0
Heating Cable Selection
1. Determine heat loss Table 1 Heat Loss Table
2. Selact heating cabla The table is based on the following parameters:

family

Mineral wool insulation
Minimum expected ambient temperature: —20°C
Pipes located outdoors

3. Select heating cable

4. Determine heating - Steel pipes
¢able length - Safety factor 10%
For other configurations (dimensions, temperatures, etc.), please use TraceCalc Pro
or TraceCalc Net software or consult your Tyco Thermal Controls representative.

1. Select the pipe diameter and insulation thickness Example: NB 50 mm,

2. Select the desired maintain temperature 50 mm insulation
3. Note the heat loss result thickness
T :50°C
18.8 W/m
DN= & pipe (NB) Insulation Maintain temperature (°C)
thickness (mm) 20

8 25 819 47 6.4 8.1 9.9 11.8 13.7
30 8l 4.3 5.8 15 9.1 108 12.6
40 3.1 38 5.1 6.5 8.0 9.5 11.0
15 25 49 6.0 8.2 104 127 15.1 17,6
30 45 5.4 14 94 115 137 15.9
40 39 4.1 6.4 8.1 9.9 1.8 137
20 25 5.1 6.9 9.4 1.9 14.6 17.4 20.2
30 5.1 6.2 8.4 10.7 13.1 15.6 18.1
40 44 53 12 9.2 11.2 133 15.5
25 25 6.6 19 108 13.8 16.9 20.0 233
30 5.9 1.1 9.6 123 15.0 179 20.8
40 49 6.0 8.1 104 127 15.1 17.5
32 25 16 9.3 12,6 16.1 19.7 233 21.1
30 6.8 8.2 1.2 14.2 174 20.7 241
40 5.7 6.9 9.3 1.9 14.6 173 20.1
40 25 8.4 10.2 138 17,6 215 25.6 29.7
30 14 9.0 122 15.5 19.0 22.6 26.2
40 6.1 14 101 129 15.8 18.7 218
50 30 8.6 10.5 14.2 18.2 222 26.4 30.6
40 11 8.6 1.7 149 182 217 25.2
50 6.1 15 101 129 15.8 18.8 21.8
65 30 10.2 124 16.9 215 26.4 31.3 36.4
40 8.3 101 137 17.5 214 254 296
50 1.2 8.7 1.8 15.0 18.4 21.8 254
80 40 g8 1.3 15.4 19.6 24.0 285 33.1
50 8.0 9.7 131 16.7 20.5 243 28.3
80 5.9 1.1 9.7 12.3 15.1 179 20.8
100 50 95 11.6 15.7 20.1 245 29.1 339
80 6.9 8.3 1.3 145 17.7 21.0 244
100 6.0 1.2 9.8 125 153 182 21.2
150 50 128 15.6 212 21.0 33.0 39.2 45.6
80 9.0 109 14.9 18.9 232 215 320
100 11 9.3 12.7 16.2 19.8 235 213

DOC-565 Rev.2 03/11 7



Heating Cable Selection

. Determine heat loss

N

. Select heating cable
family

w

. Select heating cable

~

. Determine heating
cable length

Heating Cable Selection

1. Determine heat loss

2. Select heating cable
family

3. Select heating cable

4. Determine heating
cable length
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- Verify that maximum exposure temperatures of heating cable are sufficient
Select correct heating cable according to temperature classification

Steam-cleaned: System is cleaned for 6 hours per year using 20 bar saturated steam (215°C)
Normal operating temperature is 50°C

Temperature classification is T3

Correct family is XTV2-CT-T3

Temperature
Cable type classification Max. exposure temperatures
continuous intermittent
(1000 hours
cumulated)
BTV2-CT T6 65°C 85°C
QTVR2-CT T4 110°C 110°C
XTV2-CT-T3 T3 120°C 215°C
20XTV2-CT-T2 T2 120°C 215°C
KTV2-CT T2 150°C 215°C
E E B d U d -

Select graph below based on the heating cable family
Draw a vertical line at the maintain temperature

Draw a horizontal line for the heat loss

Select nearest cable above crossover of these two lines

BTV2-CT 40
A 10BTV2CT W/m
B 8BTV2CT
C 5BTV2CT 30 A
D 3BTV2-CT
20
~
—
10
-
- ~
™ - ™ -
0 10 20 30 40 50 60 70
Pipe temperature (°C)
QTVR2-CT 80
W/m
A 20QTVR2-CT 70
B 15QTVR2-CT A
C 10QTVR2-CT 60
50 7’7§~7”7’7”’§ifif*7’7”7”77””’77”’7’7’7”’77””7’7”7
40
~
30
20
10
™S
H
0 20 40 60 80 100 120

Pipe temperature (°C)



XTV2-CT-T* (*=3 or2) 8°
A 20XTV2-CT-T2 70
B 15XTV2-CT-T3 W/m A
C 12XTV2CT-T3 60 <
D 8XTV2-CT-T3 ™
E 4XTV2-CT.T3 50 B
40 C = I
T — i
30 - e 2 .
Sl ] i o T T ———— b
20
I
I
10 | I
|
i H i
[¢] 20 40 60 80 100 120
Pipe temperature (°C)
KTV2-CT 80
W/m
A 20KTV2-CT 70
B 15KTV2-CT
-
C 8KTV2CT 60 -
D 5KTV2-CT I
50 N
Il [
40 N
N ~
30 TS
-
20 ==
10 =
20 40 60 80 100 120 140 160
Pipe temperature (°C)
80 A 20XTV2-CT-T2
XTV gre_)ph B 15XTV2-CT-T3
Maintain temperature =50°C 70 C 12XTV2-CT-T3
Heatloss=18.8 W/m D 8XTV2-CT-T3
Nearest cable above cross- 60 E 4XTV2-CT-T3
over is D=8XTV2-CT-T3 H TNE
50 B
40 EtC s
30 i
18.8 W/m heat loss =
20 A
10 i i
HHH i HH
HH o Pt
20 40 | 60 80 100

50°C maintain
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Heating Cable Selection
Determine the total length of the heating cable by combining lengths from each com-

ponent in the piping system.

. Determine heat loss

- Select heating cable For the piping
family Calculate the amount of heating cable required for the pipe length. In the case of a

N

straight heating cable run, this quantity is equal to the total length of the piping.
Add at least one metre to allow for the entry into a junction box and the end seal.

w

. Select heating cable

4. Determine heating Add a heating cable length of 5-10% for bends, flanges, elbows etc.
cable length

For each valve
Add the following heating cable lengths:

Valve type Heating cable length (m) per valve

Gate 1.0
Butterfly 0.4
Ball 0.5
Globe 0.9

Pipe supports
Add the following heating cable lengths:

Pipe size (mm) Support Type Heating cable length (m) per support
8-25 Pipe hangers 0

32-50 Small shoe (100 mm x 5 mm) 1.0

65-150 Medium shoe (150 mm x 8 mm) 20

Other fittings and fixtures
Consult your local Tyco Thermal Controls representative.

m Heating cable length =

Pipe: 30 m= 30.0m
Junction Box entry + end seal = 1.0m
Flanges: 5% = 1.56m
Valves: 3 ball valves x 0.5 = 1.56m
Supports: b5 small shoes x 1= 5.0m
Total length of 8XTV2-CT-T3 = 39.0m

10 DOC-565 Rev.2 03/11



Electrical design

1. Determine minimum
pipe start-up
temperature °C

2. Select protection
rating

2.0 Electrical Design

All Raychem heating cables must be installed with electrical protection in accord-
ance with local codes and practices.

Circuit definition

For ease of system design and use, only one type of heating cable should be connected
in each circuit.

Each heat-tracing circuit should have its own electrical protection.

A circuit may be composed of several branches (see figure below) but the sum of all
heating cable lengths should not exceed the maximum circuit length determined in

section 2.2.
Qﬁ Power F Line 1 W
%) \ T T . %
Line 3
- |
Line 2 oS
[
m Line 1+ Line 2 + Line 3 < Maximum Circuit length
Lo

Electrical protection sizing

Raychem heating cables are self-regulating: power output and current draw decrease
as temperature increases. This current draw must be co-ordinated with the electrical
protection. Table 2 on page 12 shows maximum circuit lengths for use with commonly
available protection devices (Type C to EN 60898 circuit breaker) and applies for
Raychem heating cables installed on thermally insulated surfaces without the use of
heat transfer aids. The table was generated in accordance with European practices for
heating cables powered at 230 Vac.

For other supply voltages, applications, protection devices, start-up temperatures or
products, consult your Tyco Thermal Controls representative.

Earth leakage protection
Tyco Thermal Controls requires the use of a 30 mA residual current device to
provide maximum safety and protection from fire.

To select the circuit breaker sizing, determine:

minimum start-up temperature
- total length of heating cable

Electrical design

The power output and current draw of a Raychem heating cable depend on its tem-

1. Determine minimum
pipe start-up
temperature °C

perature. Electrical protection sizing must be based on the minimum pipe start-up
temperature.

2. Select protection
rating

0°C

Step 2.2 Select protection rating

Electrical design

From table 2 on page 12, match the heating cable catalogue number (see

1. Determine minimum
pipe start-up
temperature °C

step 1-3) at the expected minimum start-up temperature with the total heating cable
length (see step 1.4).
Select protection rating (A) for which the length of the heating cable is less or equal

2. Select protection
rating

than the maximum recommended heating cable length (L <L max.).

Power cable sizing

Power supply cables from the electrical protection to the Raychem connection system
should be sized to meet appropriate codes of practice, protection rating and voltage
drop considerations.

DOC-565 Rev.2 03/11 11



Table 2
1. Select heating cable Example: 8XTV2-CT-T3
2. Select min. start-up temperature 0°C,
3. Match the total heating cable length 39m, 10A Type C

circuit breaker
Max. heating cable
length=60 m

L max (m) - Maximum recommended heating cable length

e L R
5 I3 5 & & ¢ B B & &5 &5 5 5 &5 5
Start-up Circuit & & S £ £ £ & & g g g & & g g
temperature breaker (= = = 5 5 5 £ £ = = = £ £ E £t
size (type€) & B s 2 B § 88 8 8 B B B 32 2 E
B 6A 90 60 35 20 25 20 15 60 40 30 20 15 55 40 25 15
10A 150 100 60 40 45 25 25 100 65 45 35 25 90 65 40 25
13A 195 135 80 50 60 45 35 130 85 60 50 35 115 85 50 35
16A 200 160 100 60 75 60 45 165 100 75 60 45 145 105 65 45
20A - - 125 75 95 75 55 205 130 95 75 55 180 130 80 55
25A - - - 95 115 95 70 245 160 120 95 70 225 160 100 70
32A - - - 110 - 100 90 - 175 140 120 90 230 180 130 90
40A NA NA NA NA - - 110 - - - 130 110 - - - 110
0°C 6A 80 55 & 20 25 20 15 60 35 25 20 15 50 25 20 15
10A 135 95 55 35 45 85 25 100 m 45 35 25 85 60 40 25
13A 175 120 75 45 60 45 55 130 80 60 45 35 115 80 50 35
16A 200 150 90 55 70 55 40 160 100 75 55 45 140 100 60 45
20A - 160 115 70 90 70 b 200 125 90 70 55 175 125 80 55
25A - - 125 90 115 90 65 245 155 115 90 70 220 160 100 70
32A - - - 110 - 100 85 - 175 140 115 90 230 180 125 90
40A NA NA NA NA - - 105 - - - 130 110 - - 130 110
-10°C 6A 65 45 30 15 25 20 15 55 35 25 20 15 50 35 20 15
10A 110 80 50 30 40 30 25 95 60 45 35 25 85 60 35 25
13A 145 100 65 40 55 40 30 120 75 55 45 35 110 80 50 35
16A 180 125 80 50 65 50 40 150 95 70 55 40 135 95 60 45
20A 200 160 100 60 85 65 50 190 120 85 70 50 170 120 75 b
25A - - 125 80 105 80 60 235 150 110 85 65 210 150 95 65
32A - - - 100 115 100 80 245 175 140 110 85 230 180 120 85
40A NA NA NA NA - - 100 - - - 130 105 - - 130 110
-20°C 6A 55 40 25 15 20 15 15 50 85 25 20 15 45 85 20 15
10A 95 70 45 25 40 30 20 90 55 40 30 25 80 60 35 25
13A 125 90 55 35 50 40 30 115 75 55 40 30 105 75 45 85
16A 155 110 70 45 60 50 35 145 90 65 55 40 130 95 60 40
20A 195 140 90 55 75 60 45 180 115 85 65 50 165 120 70 50
25A 200 160 110 70 95 75 60 225 145 105 85 65 205 150 90 65
32A - - 125 90 115 100 75 245 175 135 105 80 230 180 115 85
40A NA NA NA NA - - 95 - - 140 135 105 - - 130 105

*NA: Not allowed

12 DOC-565 Rev.2 03/11



Components and
accessories

1. Power connections

2. Splices and Tees

3. End seals

4. Thermostats

5. Accessories

JBM-100
Integrated power

JBS-100-L
Integrated power
connection
(shown with light)

3.0 Components and accessories
selection

A complete range of cold applied components and accessories is available for all
BTV, QTVR, XTV and KTV heating cable types. All of the components work together
to provide a safe and reliable heat-tracing system that is easy to install and maintain.
Raychem components must be used to ensure proper functioning of the product and
compliance with relevant standards and regulations. A heat-tracing system consists
of at least one power connection and one end seal. Additional components such as
splices and tees are used as required.

E-100-L
Lighted
end seal

E-100
End seal

S-150
Low profile splice

T-100
Tee or splice con-
nection

Low profile
end seal

e =

S

\ 7

W
S

IEK-25-04
Insulation entry kit

JBU-100
Junction box for
modular system

C25-100
Connection kit o

Low profile power
connection

DOC-565 Rev.2 03/11 13



Components and
accessories

1. Power connections

2. Splices and Tees

3. End seals

4. Thermostats

5. Accessories

14 DOC-565 Rev.2 03/11

Power connections may be mounted on or off the pipe. For pipe mounted applications,
select one of the integrated components below. For mounting off the pipe, select a
separate junction box and the necessary connection kits and insulation entry kits from
the modular components table on the next page.The kits can be used with Raychem
industrial heating cables: BTV, QTVR, XTV and KTV.

The power connections JBS, JBM and JBU can also be ordered with a green light for
simple indication if power is on.

Integrated components

Integrated components combine the functions of the junction box, connection, insula-
tion entry, and support bracket. These components provide full protection of the
heating cable for safe operation. The cold-applied core sealing and innovative WAGO
cage clamp terminals ensure reliable connections and significantly reduce installation
time. The integrated components are designed for industrial applications and are ap-
proved for use in hazardous areas.

Threads are metric (M25).

Above the insulation

JBS-100-E Integrated power connection for 1 heating cable.
Cold applied.
One power cable gland included.
Requires 1 pipe strap, to be ordered separately.
Part number P/N: 829939-000
With green light, order reference: JBS-100-L-E
(P/N 054363-000)

JBS-100-EP Integrated power connection for 1 heating cable.
Includes earth plate and earth stud for use with armoured
cables.
Cold applied. Requires 1 pipe strap and 1 metal power cable
gland to be ordered separately.
Part number P/N: 15825 1-000
With green light, order reference: JBS-100-L-EP
(P/N 075249-000)

JBM-100-E Integrated power connection for up to 3 heating cables.
May also be used for tee and splice connections.
Cold applied.
One power cable gland included.
Requires 2 pipe straps, to be ordered separately.
Part number P/N: 831519-000
With green light, order reference: JBM-100-L-E
(P/N 395855-000)

JBM-100-EP Integrated power connection for up to 3 heating cables.
Includes earth plate and earth stud for use with armoured
cables.

May also be used for tee and splice connections.

Cold applied. Requires 2 pipe straps and 1 metal power
cable gland to be ordered separately.

Part number P/N: 9864 15-000

With green light, order reference: JBM-100-L-EP

(P/N 300273-000)

Under the insulation

C-150-E Low profile power connection for 1 heating cable.
Maximum load of 25A
Cold applied
Suitable for non-armoured power cables up to 2.5 mm?
with stranded copper conductors
C-150-E is used as a connector:
- where connection to a junction box is difficult e.g.
because of space limitations
+ oninstrument lines or loading arms
- where installation of under insulation components is
preferred
- as a cost effective alternative for JBS-100-E on short lines
Part number P/N: 073704-000



Junction box E Connection kit

IEK-25-PIPE

Insulation entry kit

Modular components

Modular components are used for making power connections for up to 3 heating ca-
bles. The junction boxes are designed for surface mounting, and versions for both haz-
ardous and non-hazardous areas are available. The JBU-100 includes the innovative
cage clamp terminals from WAGO. The connection kits and insulation entry kits are
cold applied and have to be ordered separately. Select one junction box for each cir-
cuit. Select one connection kit and one insulation entry kit for each heating cable termi-
nated in the junction box. Optionally a conduit system for mechanical protection of the
heating cable where it transitions from the junction box to the pipe can be selected.

Metric system (M25)
Hazardous Non-Hazardous

A Junction boxes

For non-armoured JBU-100-E™ JB-82
power cable
For armoured JBU-100-EP"2) =
power cable
B Connection kits C25-100 C25-100
C Insulation entry kit
For pipes, vessels, pumps  1IEK-25-04 IEK-25-04
and instruments
For pipes |IEK-25-PIPE® IEK-25-PIPE®

D Conduit system

For medium temperature CCON25-100 + CCON-CMT-2M CCON25-100 + CCON-CMT-2M
applications

For high temperature CCON25-100 + CCON-CHT-2M  CCON25-100 + CCON-CHT-2M
applications

(M with green light, order reference: JBU-100-L-E or
JBU-100-L-EP
@ includes internal earth plate and earth stud; requires
metal power cable gland, to be ordered separately.
B requires 2 pipe straps, to be ordered separately

Splices and Tees

Components and
accessories

1. Power connections

2. Splices and Tees

3. End seals

4. Thermostats

5. Accessories

For in-line joining or making T-connections of the heating cables. Approved for use in
hazardous areas (Ex e).

Above the insulation

JBM-100-E For making splice or tee connections with terminals above
the insulation.
Cold applied.
Requires 2 pipe straps, to be ordered separately.
Part number P/N: 831519-000
With internal earth plate and earth stud, order reference:
JBM-100-EP (P/N 9864 15-000)

DOC-565 Rev.2 03/11 15



Components and
accessories

1. Power connections

2. Splices and Tees

w

. End seals

N

. Thermostats

5. Accessories

16 DOC-565 Rev.2 03/11

T-100

Under the insulation

S-150

For making tee or splice connections with crimps above the
insulation.

Cold applied.

Requires 2 pipe straps, to be ordered separately.

Part number P/N: 447379-000

Required crimp tool, reference: T-100-CT

(P/N 954799-000)

(Panduit: CT-1570)

For making splice connections with terminals under the in-
sulation.

Cold applied.

Part number: 497537-000

End seals are used for terminating the heating cable. Approved for use in hazardous
areas. Select 1 end seal for each remote heating cable end.

Above the insulation

E-100-E

E-100-L2-E

Mechanical end seal (Ex e).

Cold applied.

Requires 1 pipe strap, to be ordered separately.
Part number: 101255-000

Mechanical end seal with green LED light module
(Ex em).

Cold applied.

Requires 1 pipe strap, to be ordered separately.
Part number: 726985-000

Under the insulation

E-150-E

Low profile end seal (Ex e).
Cold applied.
Part number: 979099-000



CCON25-100 Conduit connection kit for parallel heating cables.
Part number: 1244-003272

CCON25-CMT-2M Medium temperature conduit for parallel heating cables,
2m precut length.
Part number: 1244-003281

CCON25-CHT-2M High temperature conduit for parallel heating cables,
2m pre-cut length.
part number: 1244-003284

CCON25-CMT-25M Medium temperature conduit for parallel heating cables,
25m spool .
Part number: 1244-003280

CCON25-CHT-25M High temperature conduit for parallel heating cables,
25m spool.
part number: 1244-003284

CCON25-CMT/ Mixed medium temperature conduit (1.6 7m) with high
HT-1.67/0.33M temperature conduit (0.33m) joined with a heat shrink
sleeve

Part number: 1244-003474

Thermostats
Components and

accessories Thermostats may be required for process temperature maintenance (surface sensing)

or freeze protection (ambient sensing) applications. Use the table below to select the

1. Power connections appropriate thermostat. For surface sensing, select one thermostat per circuit.

For ambient sensing, select one thermostat per site.
2. Splices and Tees

For significant reductions in energy consumption in freeze protection applications, se-
3. End seals lect the RAYSTAT-ECO-10. This electronic thermostat continuously matches the heat-

tracing output to the pipe heat loss based on the ambient temperature.
4. Thermostats

Area Type Catalogue number
5. Accessories
Ambient sensing AT-TS-13
Proportional Ambient sensing RAYSTAT-ECO-10

Non-hazardous

Surface sensin Gl
g RAYSTAT-CONTROL-10
Ambient sensing RAYSTAT-EX-04 (electronic)
Hazardous RAYSTAT-EX-02 (mechanical)

Surface sensing RAYSTAT-EX-03 (electronic)

DOC-565 Rev.2 03/11 17



RAYSTAT-ECO-10 Proportional ambient sensing controller for use in
non-hazardous areas
Sensor type: 3-wire RTD (Pt 100)
Mounting: surface mounted
Setpoint range: 0°C to +30°C
Switching capacity: 25A
Includes an alarm relay to allow remote indication of
system status
Part number: 145232-000

RAYSTAT-CONTROL-10  Electronic surface sensing thermostat for use in
non-hazardous areas
Sensor type: 3-wire RTD (Pt 100)
Mounting: surface mounted, or pipe mounted using
SB-100 or SB-101(option)
Setpointrange: 0°Cto+150°C
Switching capacity: 25A
Includes an alarm relay to allow remote indication of
system status
Part number: 8288 10-000

AT-TS-13 Electronic ambient sensing thermostat for use in
non-hazardous areas
Sensor type: PTCKTY 83-110
Mounting: wall mounted, or pipe mounted using
SB-110 or SB-111(option)
Setpoint range:-5°Cto +15°C
Switching capacity: 16A
Part number: 728129-000

AT-TS-14 Electronic surface sensing thermostat for use in
non-hazardous areas
Sensor type: PTCKTY 83-110
Mounting: surface mounted, or pipe mounted using
SB-110 or SB-111 (option)
Setpointrange: 0°Cto +120°C
Switching capacity: 16A
Part number: 648945-000

RAYSTAT-EX-02 Mechanical surface sensing thermostat for use in
hazardous areas
Sensor type: bulb and capillary
Sensor length: 3 m
Approval: € Il 2GD Ex d [IC T6 (Ta—40°C to +60°C)

ExtD A21IP6XT80°C (-40°C <Tamb <+60°C)
Mounting: on pipe with SB-100 or SB-101 (option) or
surface mounted
Setpoint range: -4 to +163°C
Switching capacity: 22 A
Cable gland (3/4" NPT) to be ordered separately: for ar-
moured cable use GL-33; for non-armoured cable use GL-34
Part number: 404385-000

RAYSTAT-EX-03 Electronic surface sensing thermostat for use in hazardous
areas
Sensor type: 2 wire RTD (Pt 100)
Sensor length: 2 m
Approval: @ 112 GD T=85°C Ex emia lIC T6
(-60°C<Ta<5b5°C)
Mounting: on pipe with SB-100 or SB-101 (option) or
surface mounted
Setpoint range: O to +499°C
Switching capacity: 16 A
Part number: 333472-000

RAYSTAT-EX-04 Electronic ambient sensing thermostat for use in hazard-
ous areas
Approval: @ 112 GD T=85°C Exemia lIC T6
(-60°C<Ta<5bb°C)
Mounting: on pipe with SB-100 or SB-101 (option) or
surface mounted
Setpoint range: 0 to +49°C
Switching capacity: 16 A
Part number: 462834-000

18 DOC-565 Rev.2 03/11



Components and
accessories

1. Power connections

N

. Splices and Tees

3. End seals

4. Thermostats

5. Accessories

Control and Monitoring products

In addition to products in this document, Tyco Thermal Controls also offers control &
monitoring units ranging from single up to hundreds of circuits.

For further information, refer to the Product Catalogue for Industrial Heat-Tracing
Systemes, visit our website (www.tycothermal.com) or contact your Tyco Thermal
Controls representative.

Accessories

Stainless steel support brackets

Support brackets are used to fix equipment such as thermostats or junction boxes on
pipes. Support brackets require additional pipe straps which are to be ordered sepa-
rately. They include a set of M6 and/or M4 fixing screws, nuts, washers and spring
lock washers for the fixation of one junction box or thermostat. The table below out-
lines the typical compatibility of each bracket with relevant equipment, for other equip-
ment please contact your Tyco Thermal Controls representative.

AT-TS-13 X X X
AT-TS-14 X X X
JBU-100-E X X

JBU-100-EP X X

RAYSTAT-CONTROL-10 X X

RAYSTAT-ECO-10 X X

RAYSTAT-EX-02 X X X X
RAYSTAT-EX-03 X X

RAYSTAT-EX-04 X X

plate size (mm) X x Y 160x230 160x 160 130x 130 130x 130
distance pipe-plate (mm) 100 160 100 100
number of pipe straps 2 2 1 2
required

Part number 192932-000 990944-000 707366-0000 579796-000
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Warning labels

Warning labels indicate the presence of electrical heat-tracing under the insulation of
the pipe or other equipment. (min. of 1 label per 5 m of heat-tracing line).

Language Label reference PN
Croatian LAB-ETL-HR 938764-000
Czech LAB-ETL-CZ 731605-000
Danish LAB-ETL-DK C97690-000
Dutch LAB-I-23 749153-000
English LAB-I-01 938-947-000
e WMEAUTIONM “““““““ Finnish LAB-ETL-SF 756479-000
A ELECTRIC SURFACE HEATING French LAB-ETL-F 883061-000
Raychem Hew-THERM QYD 80pod TRACER German / French / Italian LAB-ETL-CH 148648-000
German LAB-ETL-G 597779-000
Hungarian LAB-ETL-H 623725-000
Italian LAB-ETL- C97688-000
Latvian LAB-I-32 841822-000
Lithuanian LAB-ETL-LIT 105300-000
Norwegian LAB-ETL-N C97689-000
Norwegian / English LAB-ETL-NE 165899-000
Polish LAB-ETL-PL 258203-000
Portugese LAB-ETL-POR 945960-000
Romanian LAB-ETL-RO 902104-000
Russian LAB-ETL-R 574738-000
Slovenian LAB-ETL-SLO 538156-000
Spanish LAB-ETL-SPANISH C97686-000
Swedish LAB-ETL-S 691703-000

Pipe straps

Are used for fixing components. Select the appropriate pipe strap (stainless steel)
according to the pipe diameter. For JBS-100, JBM-100, E-100, E-100-L, T-100 and
IEK-25-PIPE, add 25 mm to the pipe diameter.

Pipe outer diameter in mm (inches) Pipe strap Part number
20-47 (1/2"-11/4") PSE-047 700333-000
40-90 (11/4"-3") PSE-090 976935-000
60-288 (2"-10") PSE-280 664775-000
60-540 (2"-20") PSE-540 364489-000
Thermostat kit
HWA-WAGO- Kit with supplementary terminals to connect thermostat
TSTAT-KIT type RAYSTAT-EX-02 to the junction boxes JBS, JBM and
JBU.

The kit includes 2 terminals WAGO 284 series
(1xL,1xPE)and 1 power cable gland GL-36-M25.
Part number: 966659-000
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Fixing tape

Select the tape according

Applied in 3 turns every 300 mm across heating cable.

to the pipe material.

Determine the quantity from the table below.

Number of rolls =

Add another 20% to allow for fixing the heating cable on valves, flanges, etc.

if appropriate.

GT-66

GS-54

Total pipe length
m of pipe per roll

Standard glass cloth tape.
For carbon steel pipes.

20 m perroll.

Part number: C77220-000

Glass cloth tape with low halogen content.
For carbon and stainless steel pipes.

16 m per roll.
Part number: C77221-000

For the use of aluminium tape as heat transfer aid, use TraceCalc Pro or
TraceCalc Net or consult your Tyco Thermal Controls representative.

Pipe size @ (%] GT-66
mm inches m of pipe per roll
8 1/4" 46.5
15 1/2" 29.9
20 3/4" 23.8
25 1" 19.1
32 11/4" 15.1
40 11/2" 13.2
50 2" 10.6
65 21/2" 8.7
80 Sk 7.2
100 4" 5.6
150 6" 3.8

Protective grommet

G-02

Protective grommet to protect the heating cable from

GS-54

m of pipe per roll

37.2
239
19.1
15.2
12.1
10.5
8.4
7.0
5.7/
45
3.0

mechanical damage (e.g. at a sharp edge).
Supplied in 1 m sections, to be cut to length.

Part number: 412549-000
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Glands

GL-33 3/4" NPT cable gland (Ex d Il C) for RAYSTAT-EX-02.
Nickel plated brass.
For use with armoured power cables.
Part number: 493217-000

GL-34 3/4" NPT cable gland (Ex d Il C) for RAYSTAT-EX-02.
Nickel plated brass.
For use with non-armoured power cables.
Part number: 931945-000

GL-36-M25 M25 power cable gland (Ex e).
Polyamide.
For use with non-armoured power cables with outer dia-
meter range 8—17 mm.
Spare part for JBS-100, JBM-100 and JBU-100.
Part number: 774424-000

GL-38-M25-METAL M25 cable gland (Ex e Il and Exd Il C) for boxes with earth
plate (-EP).
Nickel plated brass.
For use with armoured power cables.
Part number: 056622-000

m Power connection T-connection

L

¢ J(C -3

End seal

-

Avrea classification: Hazardous Bill of materials

Power cables, non-armoured 1 x JBS-100-E integrated power connection
Pipe @: 50 mm 1 x T-100 T-connection

Heating cable type: 8XTV2-CT-T3 2 x E-100 end seal kit

Heating cable length: 39 m 8 x LAB-I-01 warning label

5 x PSE-090 pipe strap
4 x GT-66 fixing tape
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Distributor:
tqca / Thermal Controls
[ D= 0 4 F= 111 (o TR
Fax from INIMIE e bbb e E e R AR R bbbttt e n et
COMIPANY .ttt ettt e st e et e e e e e e 2 a2 s eseeeseseseseaeseseaeseseseseseeeeea et ee s ee e s eEee s esee s eseseseaeseseaeseseanaesean s s e s s e nnes
FAX N e Date ..o
Project Project NAmME @nd IOCATION .......c.c.coiiieiiceceee ettt e a e se s e s s eseseeeesese s et esseeesase s esensseeaanesesenssaesnnnas
parameters 170 1= {0 OO OSSOSO
19T 1= YOO
Tl e FaX o
Design Application ] Frost protection O Temperature maintenance
parameters
[ condensation prevention
Temperatures Maintain temperature s °C
Ambient temperature MIN. e °C [0 7= °C
Process temperature continUOUS: .o °C
intermittent (Upset) Max.: .....cccccoeeeeeeeennene °C
Max. pipe temperature s °C
Max. allowed pipe temperature °C
Start-up temperature s °C
Pipes are steam-cleaned ] yes [Ino max. temp. ..o °C
Voltage [J230Vac Llother ..o Vac
[Jindoors [Joutdoors
Insulation type [ IMineral wool (Rockwool)
L1Other oo Insulation k-factor@ 10°C ... W/(m - K)
Area Classification  []Zone 1 [Jzone 2 [1Zone 11 [ Zone 21 [INon-Hazardous
Temperature Classification CIT1 L2 LT3 ClTa L5 ClTe [ INon-Hazardous
Pipe material [Isteel [stainlesssteel [IPE [IPVC  [JOther .cccocoeoeeeeeececieiccieieene.
Lines
Ref. No Diameter | Insulation Pipe Pipe Valves /Pumps etc... Flanges
(mm) thickness length supports
(mm) (m)
Type N° Type N° N°
1
2
3
4
5
6
7
8
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Raychem’

Raychem Heat-
Tracing Systems
» Safe and reliable

« Easy project design

« Self-regulating
technology

e Steam-cleanable
systems

e Unique and safe
construction

e Cold applied
components

e Support by a quality
organisation

Our products satisfy
the requirements of the
relevant European Directives.

www.tycothermal.com

Raychem, Pyrotenax, DigiTrace, Tracer,
Isopad, TraceTek and Trac-Loc are trade-
marks of Tyco Thermal Controls, LLC or its
affiliates. HEW-THERM is a trademark of
HEW-KABEL/CDT GmbH & Co.KG.

tycao

Thermal Controls

We manage the heat you need

AMERICAS

Worldwide Headquarters
Tyco Thermal Controls
7433 Harwin Drive
Houston, TX 77036,USA
Tel: 800-545-6258

Tel: 650-216-1526

Fax: 800-527-5703

Fax: 650-474-7711
info@tycothermal.com
www.tycothermal.com

USA

Tracer Industries
Service Headquarters
7433 Harwin Drive
Houston, TX 77036, USA
Tel: 800-545-6258

Fax: 800-527-5703

Tel: 713-868-4800

Fax: 713-868-2333

Tyco Thermal Controls

307 Constitution Drive

Menlo Park, CA 94025-1164,USA
Tel: 800-545-6258

Tel: 650-216-1526

Fax: 800-527-5703

Fax: 650-474-7711

Tyco Thermal Controls

6735 Exchequer Drive, Suite 100
Baton Rouge, LA 70809, USA
Tel: 225-755-8800

Fax: 225-752-5251

Tyco Thermal Controls
18 Spring Mill Drive
Malvern, PA 19355, USA
Tel: 610-296-5500

Fax: 610-993-1226

Tyco Thermal Controls
2505 W. Walter Zimny Drive
Posen, IL 60469, USA

Tel: 708-824-3000

Fax: 708-824-3030

Tyco Thermal Controls
830 80th Street SW
Suite 400

Everett, WA 98203, USA
Tel: 888-778-7485

Fax: 650-474-7761

Canada

Tyco Thermal Controls
250 West St.

Trenton, Ontario K8V 5S2
Canada

Tel: 800-545-6258

Fax: 800-527-5703

Tel: 613-392-6571

Fax: 613-392-3999

Tyco Thermal Controls

Tracer Industries Canada Limited
11004 - 174 Street

Edmonton, Alberta T5S 2P3
Canada

Tel: 780-455-8111

Fax: 780-455-8115

Tyco Thermal Controls

Tyco Service Center

985 Memorial Drive

P.0. Box 4950

Fort McMurray, Alberta T9H 3G2
Canada

Tel: 780-743-4229

Fax: 780-743-6128

EUROPE, MIDDLE EAST, AFRICA (EMEA)

Tyco Thermal Controls
Romeinse Straat 14
3001 Leuven

Belgié / Belgique

Tel: +32 16 213 511
Fax: +32 16 213 603

Tyco Thermal Controls
Western Commerce Court
3003 - 16 Street N.E.
Calgary, Alberta T2E 7K8
Canada

Tel: 403-291-5659

Fax: 780-455-8115

Tyco Thermal Controls

101 Webster Road
Kitchener, Ontario N2G 3Y4
Canada

Tel: 519-894-1222

Fax: 519-894-11011

LATIN AMERICA

Tyco Thermal Controls
7433 Harwin Drive
Houston, TX 77036, USA
Tel: 713-868-4800

Tel: 713-735-8645

Fax: 713-868-2333

Tyco Flow Control
Hamburgo #231 A 3er Piso
Colonia Juarez

Mexico DF CP 06600

Tel: +52 55 52089068 xt. 13

Tyco Flow Control

Avda Antonio Bardella 3000
Sorocaba, Sao Paulo — Brasil
18085-270

Tel: +55 11 50773658

Tyco Flow Control

Camino Santa Marta 650 Maipu
Santiago, Chile

Tel: +56 2 4109009

Tyco Thermal Control Czech, s.r.o.
Prazské 636

252 41 Dolni Bfezany

Ceska Republika

Tel: +420 241 911 911

Fax: +420 241 911 100

Tyco Thermal Controls GmbH
Englerstrasse 11

69126 Heidelberg

Germany

Tel: +49 6221 30430

Fax: +49 6221 3043956

Tyco Thermal Controls GmbH
Birlenbacher Strasse 19-21
57078 Siegen-Geisweid
Germany

Tel: +49 271 356000

Fax: +49 271 3560028

Tyco Thermal Controls SA
B.P. 90738

95004 Cergy-Pontoise Cedex
France

Tel: +33 1 34407330

Fax: +33 1 34407333

Tyco Thermal Controls Baltic
Smolensko str. 6

LT-03201 Vilnius

Lithuania

Tel: +370 5 2136634

Fax: +370 5 2330084

Tyco Thermal Controls b.v.
Van Heuven Goedhartlaan 121
1181 KK Amstelveen
Nederland

Tel: +31 20 6400411

Fax: +31 20 6400469

Tyco Thermal Controls Polska
Sp.zo.o0.

ul. Cybernetyki 19

02-677 Warszawa

Polska

Tel: +48 22 3312950

Fax: +48 22 3312951

Tyco Thermal Controls
4 “a”, Smagulova St.
Atyrau, 060005
Republic of Kazakhstan
Tel: +7 7122 325554
Fax: +7 7122 586017

Tyco Thermal Controls
3 Sinaii Street, 3rd Floor,
100357 Ploiesti PH,
Romania

Tel: +40 34 4802144
Fax: +40 34 4802141

Tyco Thermal Controls Russia
19, Panfilova Street, 11th floor
Country Park Business Center
141407, Moscow Region, Khimki
Russia

Tel: +7 495 9261885

Fax: +7 495 9261886

Tyco Thermal Controls

Ctra. De la Corufia, km. 23,500
Edificio ECU |

28290 Las Rozas, Madrid
Spain

Tel. +34 902 125307

Fax +34 91 6402990

Tyco Thermal Controls Nordic AB
Fljelbergsgatan 20B

431 37 MéIndal

Sweden

Tel: +46 31 3355800

Fax: +46 31 3355899

Tyco Thermal Controls (UK) Ltd
3 Rutherford Road

Stephenson Industrial Estate
Washington, Tyne & Wear

NE37 3HX, United Kingdom

Tel: +44 191 4198200

Fax: +44 191 4198201

Tyco Thermal Controls India
Put. Ltd.

A-26, Sector-63

Noida 201 307

Uttar Pradesh, India

Tel: +91 120 4649500

Fax: +91 120 4649548

Tyco Thermal Controls India
Pvt Ltd.

1st Floor, Ujagar Compound,
Sub Plot 2A, CTS No. 653/6,
Opp. Deonar Bus Depot,
Deonar, Mumbai

400 088 India

Tel: +91 22 6775 8800/01
Fax: +91 22 2556 1491

Tyco Thermal Controls
PO Box 44

Dubai, U.A.E

Tel: +971 50 5629434
Fax: +971 4 3538739

ASIA PACIFIC

Asia Pacific

Tyco Thermal Controls

20F, Innovation Building,

1009 Yi Shan Rd,

Shanghai 200233, P.R.China

Tel: +86 21 2412 1688

Fax: +86 21 5426 2937
5426 3167

Tyco Thermal Controls
Tyco Service Centre
Shanghai Chemical Industrial
Park (SCIP)
188 Chang Wei Road, Jingshan
District,
Shanghai, P.R.China
Tel: +86 21 5727 7066
5727 6131
Fax: +86 21 5727 6132

Tyco Thermal Controls

7 Floor, Office Tower 3,
Sun Dong An Plaza,

138 Wang Fu Jing Avenue,
Dong Cheng District,
Beijing 100006, P.R. China
Tel: +86 10 5817 7118
Fax: +86 10 5817 7116

Tyco Thermal Controls
Shuanglin Industry Zone

Nanxun District, Huzhou Zhejiang
Province 313012

China

Tel: +86 572 736 2101

Fax: +86 572 736 2126

Tyco Thermal Controls
16F-1, No. 59, Sec. 2 Tun Hua
South Rd.

Taipei 10691

Taiwan R.0.C

Tel: +886 2 2754 6969

Fax: +886 2 2754-6363

Tyco Thermal Controls

4F KC Bldg. 3-16-1
Shin-Yokohama, Kohoku-ku
Yokohama, Kanagawa, 222-0033
Japan

Tel: +81 45 471 7630

Fax: +81 45 471 7631

Tyco Thermal Controls

4th Floor, Bibong Bldg, 840-10,
Yeoksam-dong,

Gangnam-gu, 135-936

Seoul, Korea

Tel: +82 2 2129 7700

Fax: +82 2 2129 7777

Tyco Thermal Controls
No. 45 Tuas Avenue 9
Singapore 639189

Tel: +65 6869 9020
Fax: +65 6861 1337

Tyco Thermal Controls
268 Milperra Road
Milperra NSW 2214
Australia

Tel: +61 2 9792 0279
Fax: +61 2 9774 5931
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Important: All information, including illustrations, is believed to be reliable. Users, however, should independently evaluate
the suitability of each product for their particular application. Tyco Thermal Controls makes no warranties as to the accuracy
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