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What we will cover

• Why are we there

• Basic heat tracing systems
– Freeze Protection

– Water Grease

– Fire Protection

• HWAT Domestic Hot Water Maintenance

• Snowmelt Systems
– Slabs

– Gutters

Why do we do Site Visits?
• Training

Teach installers about design, components, controllers

• Commissioning

Check to be sure that the system was installed per GAF designs and that cables 

and components are installed per mnf. requirements

• Startup

First confirm the proper, fully tested equipment is in place to startup. Setup 

controllers for that particular application while confirming that the proper sensors 

are in the proper locations.

• Troubleshooting

Be prepared to troubleshoot by knowing the equipment to be checked and having 

the spare parts that might be required for a fix.
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What do we need to record?

• Proposed new report form

• Check installation vs submittal. Record 

any deviations

• Check cable matches design application, 

scope. Record any deviations

• Test per new sequence, Record on new 

sheet

• Check control type, voltage, sensors (type 

and location), then set up per design

Heat-Tracing Technologies

• Constant Wattage

• Zone Constant Wattage

• Self-Regulating +
−

+

-

−

+
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Self-Regulating Technology

Self-regulating technology 

utilizes a semi-conductive 

heating element in contact 

with two parallel bus wires, 

self-regulating cables adjust 

their heat output based on 

their ambient temperature, 

providing a convenient 

solution for many applications.

The Systems

5,8,12XL1,2-CR/CT XLTrace heating cables

HWAT System: Domestic hot water Applications
•Used to keep domestic hot water (which is not flowing) at 

temperature between the water heater and the point of use.

•Run linearly along the pipe to a specific distance from faucet

•Requires a specific insulation schedule see I/O or Design Guide.

•Uses a special HWAT-ECO controller or ACCS-30 controller.

XLTrace System: Freeze Protection Applications
•Used Comes in 5,8, and 12 w/ft to keep a pipe from freezing.

•Available with a –CR (orange) for water or –CT (black) for grease

•Run linearly along the pipe as required.

•Maximum Circuit Length for a given amperage/voltage/startup

•Sized to specified insulation type and thickness.

HWAT-P1 and HWAT-R2 heating cables

IceStop System: Roof Snowmelting Applications
•Run in gutters and down spouts to provide a drain path

Mineral Insulated System: Slab Snowmelting

Applications
•Serpentined in a slab to prevent snow build up

•Comes preterminated from the factory. IT CAN NOT BE CUT TO LENGTH
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Why Choose Raychem?RayClic Connections

Parking garage

• Trap Primer

• Sanitary

• General Water 
Piping

Typical pipe freeze protection 

applications

8

Cooling Tower 
Piping

• Chill Water Supply

• Chill Water Return

• Equalizer line

• Make-up Water 
Line

• Drains

Special Applications
• Condensate 

Lines
• Fire Lines
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How a Cooling Tower Works

Domestic Water Tank

To Fire Pump To Domestic Water

Pump

ed up 

from 

Street
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Pipe Heat Tracing

Heating cable 

power output

Insulation 

thickness

Pipe size (D)

Heat Loss

DESIGN GUIDE
• Online Design Guide Defines Heater Selection
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Variables that affect – Heat loss

Heating cable maintains 
the temperature of 
stagnant fluid by 
replacing the heat lost 
through the thermal 
insulation.

The rate at which heat is lost depends on four factors:

Low High

Pipe size

Temperature
Difference

Insulation
Thickness

Insulation
Type 10

Large

High

Thin

16

Small

Low

Thick
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DESIGN GUIDE
• Online Design Guide Defines Heater Selection

• Online Installation Guide Defines Heater Selection
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Typical Above Ground XLTrace

System

Typical Below Ground XLTrace

System
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Ground-fault circuit breaker 

operation
• If currents in Line A and Line B are not equal, some current is 

going to ground through a fault.  The ground fault circuit detects 
this imbalance and trips the circuit breaker.

Line A

Line B

Heating Cable

Sensor

Circuit Breaker
F

a
u

lt

Ground

DigiTrace C910

• Line, ambient or Proportional Ambient Sensing Control 

(PASC)

• 30A two pole EMR, 100-277V

• Integrated 30mA ground-fault protection.

• Monitor and alarm for high and low temperature, high 

and low current, ground-fault level, and voltage. 

• RS-485 module available for remote control and 

configuration.

See the C910 Installation Manual:

https://cdn.chemelex.com/Product%20Documents/Installa

tion%20Manuals/Raychem-IM-H58415-C910series-EN.pdf
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C910 Programming

460 Controller

RAYCHEM 460 is a UL listed controller that provides heat tracing 

control and monitoring  with built in GFPD for applications including 

pipe freeze protection , flow maintenance and heat loss replacement. 

• Line, ambient or Proportional Ambient Sensing Control (PASC)

• 30A two pole EMR, 100-277V

• Integrated 30mA ground-fault protection.

• Up to two 2 KOhm / 77°F (25°C), 2-wire Thermistors

• Monitor and alarm for high and low temperature

• Alarm relay
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ETI TRACON GPT 130
The GPT 130 Heat Trace Temperature Controller is ideal for use in any electric heat application 

requiring a control system to maintain a steady temperature. With 2% accuracy span, built in 30 

amp relay with a 30mA GFEP your application will be safely and reliably controlled. Any 100k 

ohms 3-wire RTD or Thermistor sensor can be used for temperature sensing.

See GPT 130 manual here:

https://www.networketi.com/wp-

content/uploads/2025/10/Tracon-

Model-GPT-130-Manual-REV-E-

10.26.25.pdf

The GPT-130 can use a thermistor or 100Ω RTD

GREASE WASTE SYSTEMS

Design Considerations Of The Piping System

• Fats, Oils, And Grease (FOG) Can Build Up In Upstream Piping 
Systems, Creating Blockages.

• Poorly Maintained Interceptors And Downstream Blockages 
Can Both Lead To Upstream Blockages.
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GREASE WASTE FLOW MAINTENANCE SYSTEM COMPONENTS

• Power Distribution

• Circuit Breaker

• Conduit & Wire

• Controller & Temperature 

Sensor

• Power Connection Kit

• Heating Cable

• Attachments

• In-Line Splice Kits

• Splice Connections

• Tee Connections

• End Seal

GREASE WASTE SYSTEM 

BELOW GRADE
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Fire Sprinkler systems

• Application Requirements The system complies with Raychem requirements for above ground general 

water piping when:

• The heating cable is permanently secured to insulated metal pipes with GT-66 glass tape or to plastic 

pipes using AT-180 aluminum tape.

• 465, C910-485, or ACS-30 controllers with integrated ground fault protection and alarm contacts are 

used and are connected to a fire control panel.

• The heating cable is installed per manufacturer’s instructions with approved Raychem connection kits. 

See Table 11 on page 26 and the XL Trace Edge System Installation and Operation Manual (H58033)

• Control on ambient sensor, alarm on pipe temperature

• Report to fire supervisory system

RAYCHEM 465 Controller
Designed Specifically for Fire Protection Pipe Tracing

• Built-in GF tested per UL 1053

• RAYCHEM XL-Trace system is a c-UL-us Listed for 

Fire Sprinkler Systems per UL 515A (VGNJ/VGNJ7) 

with the RAYCHEM 465 controller.

• Line, ambient or Proportional Ambient Sensing 

Control (PASC)

• 30A two pole EMR, 100-277V

• Integrated 30mA ground-fault protection.

• Two 2 KOhm / 77°F (25°C), 2-wire Thermistors

• Monitor and alarm for high and low temperature

• Alarm relay
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C910 and 465

Fire Protection Sheets

• Control on air temperature

• Alarm on pipe temperature

Domestic Hot Water

What is HWAT and/or 

Recirculation?

HWAT Recirculation
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HWAT Replaces Heat Lost As 

Needed

HWAT Cable

Insulation

120o F 

DHW

Heat Loss
70o F Ambient

HWAT vs XLTrace

• Different Polymer Heater designed to maintain higher temperatures

• Aluminized Mylar barrier to prevent off-gassing from some insulations

• Thicker gauge wires used in ground braid for additional mechanical 
protection

• Thicker polyolefin outer jacket for additional mechanical protection 

Freeze Protection & Flow Maintenance Domestic Hot Water Maintenance
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Typical HWAT System

• HWAT is installed indoors (including behind walls).

• There is a specific insulation schedule so that the 

heat loss is the same across the system. The 

insulation thickness is matched to the pipe size so 

all pipe sizes have equal heat loss.

• Since the inside temperature doesn’t change and 

all pipes have the same heat loss the desired water 

temperature can be achieved using a duty cycle 

rather than a sensor. One sensor is provided just to 

monitor low/high temperature.

• NOTE that the boiler sensor will turn off the HWAT 

system if it sees a low temperature.

HWAT-ECO-GF    SINGLE HWAT 

CIRCUIT CONTROLLER

 Built-In Ground Fault Protection

 120, 208, 240 & 277 V Capability

 Check for proper voltage

Red cable gets 208-277, purple cable gets 120

 Temperature sensor NOT required.

 If only one sensor be sure it is on PIPE

 Use Constant program

 Ask plumber for temperature setting, note setting in 

report

 Take a picture of the home screen, the status screen 

and the serial number when done
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ACS-30 Distributed Control System

How the Parts Go Together…
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Dual Sensing Snow Melting 

Group Control

Distribution
Panel 

w/GFPD’s

Main
Contactor

APS-3B
Snow 
Controller

CIT-1 pole 

mounted 

sensor

SIT-1 pavement 

mounted sensor

Dual Sensing Snow Melting 

Control

Distribution
Panel 

APS-4C
Snow Controller with Ground 
Fault Connection

CIT-1 pole 

mounted sensor

Roof and gutter 

applications DO NOT 

typically use the high 

temperature cutout. 

You need to install a 

470KΩ resister
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Sensors for Snow Melting
• Sensors detect both moisture and ambient temperature

• Operates from 24VAC

• Used in Pro & APS Series and EUR-5A (in SMPG) controllers 

SIT-6E 

Pavement Sensor

CIT-1 

Aerial Sensor

GIT-1 

Gutter Sensor

CD Commercial Services

https://cdcommercialservices.com/

https://www.youtube.com/

@HeatTraceGuy
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