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SINTRODUCTION 

The thermite welding system is a miracle of chemistry an easy simple to use in field process for 
welding copper to copper, copper to  steel, without the use of external source. Thermite 
connections utilize the high temperature reaction of powdered copper oxide and aluminum, 
which when ignited, produced aluminum oxide (in the form of slag) and super-heated copper.
The reaction takes place oxide with molten metal aluminum in various welding applications. 
The reaction takes place in a graphite crucible. The pieces to be welded are introduced prior to 
the reaction. After the powder is ignited, molten metal from the aluminothermic reaction flows 
around the pieces, causing them to melt and fuse into a solid homogeneous piece.

When the total mass of powder becomes supper heated molten copper, it flows through the 
mould into the conductor to be joined by melting a thin steel disc which previously has stopped 
the powder from dropping through the mould.

(1)



THERMITEWELD/EXOTHERMIC WELD 

THERMITEWELD is similar to CADWELD for use in making 

Electrical Connections and Rail Welding Joints. All connections in 

the earthing system shall be made by the thermite welding / Cad 

Weld standards: -

BS 6651(1992) STATES: 
Exothermic welded joints 
will ultimately join the cable 
with a connector or material that 
has about the same fusing 
temperature, so the entire 
connections can be viewed and 
rated as being an integral part of 
one homogeneous conductor. 

IEEE-837-2002
Direc t ion  And  Methods  For  
Qualifying Permanent Connections 
Used For Substation Grounding As 
Provided In This Standard. This 
Standard Particularly Address The 
Connection Used Within The Grid 
System. 
Recommended By IEEE Power 

WAPDA SPECIFICATION 
P-114:82

This Specification prepared by the Design 

Department, WAPDA/NTDC, Pakistan. 

Thermite Joints For Substation Earthing. 

Connection suitable for copper conductors 

and copper clad steel rod. 
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2. Connections are not affected by high current surges. Tests have shown that the 

electrical conductor will melt before the thermite connection when subjected to 

short circuit current.

THERMITE WELD

  A thermite connection becomes an integral part of the conductors. The thermite 
connection is a fusion or molecular weld of virtually pure copper. The finished 
connection in the majority of cases sectional a read of the conductors being welded and 
therefore: 

1. Connection conductivity is at least equal or greater than conductors welded. 

There is no possibility of corrosion at the point of weld, since conductors become 

an integral part of the connection. 

3. Is time saving on job side. Requires no special skills. Can be checked for quality 

by visual inspiration. Requires no external power or heat. Maintenance saving as 

the welds are unaffected by oxidation and fault currents.

6.  Will withstand repeated faults. 

5.  Has low labour costs. 

7. Will not deteriorate with passage of time. 

4. There are no contact surfaces or mechanical pressures involved.
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COMPONENTS CAS # PERCENTAGE
%

3
EXPOSURE LIMITS (mg/m )

OSHA PEL ACGIH TLV

Copper Oxide

Aluminium

Copper

1317-39-1 Dust 1.0
Fume 0.1

Dust 1.0
Fume 0.2

Not > 80%

Not > 20%

Not > 10%

7429-90-5 Total Dust 15.0
Respirable
Fraction 15.0

Dust 10.0
Fume 0.2

Dust 1.0
Fume 0.1

Dust 1.0
Fume 0.2

Physical / Chemical Characteristics

Product:  Exothermic Welding Powder

WELDING FLUX 

Solubility in water

Specific Gravity (H2O=1)

Melting Point

Evaporation Rate (Butyl Acetate = 1)

Appearance and odor

:

:

:

:

:

Insoluble

5

2000F

N/A

Gray-Black, Gramular Particles,

(4)



THERMITE WELDING FLUX

Each aluminum packet holds the 
aluminothermic powder range 100 
gms to 250 gms according to 
requirement. Operating Instructions 
are written on back side of each packet.

STEEL DISC

Each small aluminum Sasha holds 
starter powder range 2-3 grams 
according to requirement.

STARTER POWDER

Steel disc are used as timer to hold the 
welding flux in the mold and prevent it 
from falling down. Size and thickness 
of the disc must be match with the mold 
in order to weld  conductors.

CARTRIDGES

Packed in aluminum foil paper

Packed in bottles with starter

(5)



Moulds are manufactured from a heat-resistant material (graphite) that leasts for an 

average of 60-100 connections under normal conditions of use. The metallic cover 

protects from the reaction projections.

Mould cap

Starting Powder

Welding Flux

Steel disc

Tap hole

Welding cavity

2Conductors range 95 to 185mm

(6)

THERMITE WELDING (Graphite Mould):



They are designed to handle the 
moulds. The type of clump 
depends on the mould size and 
shape.

MOULD HANDLE CLAMP: FLINT IGNITER :

It is used for easy fusion of 
starting powder. Standard 
new flints can be used as 
replacement 

SCRAPER:

It is used to remove the 
slag from the mould after 
each joint and increase 
life of the mould.

CLEANING BRUSH:

It is used to clean the inner side 
of mould after each joint hence 
increase the life of mould.

It is used to clean the 
conductors before making the 
perfect joints. 

CONDUCTOR CLEANING 
BRUSH:

THERMO IGNITER:

New technoloy of fusing thermite 
welding flux by using thermo 
igniter  5000 shots/charges

OPTIONAL  ACCESSORIES

(7)



This Modern System-The new Technology of using Thermite Welding Flux by using Thermo 
Ignition adopted in American, Europe and Japan instead of using old traditional match, chil sparker, 
mg. Ribbon and flint gun etc. It is friendly environmental equipment as it can remove the danger 
brought by the relief combustible gas to the environment. It helps in instant ignition of material in just 
blink of eye and totally harmless. This system is better, economical and durable than any other 
system.

THERMO IGNITER TM-13   Optional Accessoreis

Just push the button & start fusing

WELD IGNITION TIME

Longer sparking until fusion

No wastage of time.

Easily interchangeable lead

IGNITION LEAD

Light in weight/Easily movable

Removable lead

No question of delay

POWER 
SOURCE

Dual Stage 
charger with 
controller.

12 Volt 
Rechargeable 
Battery

Deep Cycle 
AGM (Sealed 
Lead Acid)

High Voltage for 
Instant Current

40 Shots /
 150 Charges 

Shots

Battery Life 

BATTER LIFE

5000 Shots / 
Charges

5000-6000 

= 6000 Shots

  For battery charging insert the battery 
charger

  Ignition is made instantly.

  Pin into charging point indicating 
green light

HOW TO OPERATE

    On the switch - Red Light indicates
   Put the Earth Wire into Mould 

Earthing Point
  Press the Start Button
  Hold the Control Wire & Just touch 

the starting powder

(8)



STANDARD THERMITE CONNECTIONS
Cu Condcutor / Earth Rod / Bus Bar

Steel Re-bars / Pipes / Rail Etc

Weight Range : 100GM TO 250 GM
TYPE : A/B/C/D/E/F/G/H/I

THERMITE FLUX CAN BE USED LESS OR MORE 
ACCORDING TO REQUIREMENT 

OF THE CONNECTION
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STARTING 
POWDER

WELDING FLUX

STEEL DISK

WELD CAVITY

TAP HOLE
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2 2COPPER CONDUCTORS RANGE 35MM  TO 300MM  
STEEL PIPE LARGE RANGE 4” TO 20”

Connections are made with a semi-permanent graphite mold, which 
holds the conductors to be welded. Weld metal (a mixture of copper oxide and 
aluminum) is dumped into the top of the mold. The mold is covered and the weld 
metal ignited.

Connections for cathodic protection use a special alloy to provide minimum heat 
effect on the steel, especially important on thin wall, high stress pipes.

Connections are the accepted method of attaching cathodic protection leads to 
pipes (Steel or cast iron), tanks and structures.

(10)

CATHODIC CONNECTIONS



(12)

IEEE Power Engineering Society U.S.A.  

The Institute of Electrical Electronics 

Engineers, Inc. 3 Park Avenue, New York, 

NY 1016-5997, USA.

The purpose of this standard is to give assurance to the user that a connection meeting the 
requirements of this standard will perform in a satisfactory manner over the lifetime of the 
installation, provided that the proper connection is selected for the application and that the 
connection is installed correctly. Grounding connections that meet the test criteria stated in 
this standard for a particular conductor size range and material should satisfy all of the 
criteria for connections. 

Standard for Permanent Connections Used in Substation Grounding Standard for Direction 
and methods for qualifying permanent connections used for substation grounding area 
provided in this standard. This standard particularly addresses the connection used within 
the grid system, the connection used to join ground leads to the grid system, and the 
connection used to join the ground leads to equipment and structures. 

(11)

There are various type of electrical test such as:

1.  Electromagnetic Force Test. 

3. Freeze Thaw Test.

Specimen Test Report Carri  ed out High Voltage Testing 

Laboratory University of Engineering and Technology, 

Lahore in the presence of representatives of Chief 

Engineer (Design) NTDC' Wapda, Lahore, Pakistan
Certified reports attached.

2. Current Temperature Cycling Test.

4. Fault Current Test. 
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3. Corrosion Test – Salt Spray

1. Pullout Test 
2.   Chemical Test 

Tests are  Carried out at Pakistan Council  of Scientific & Industrial Research (PCSIR) 
Laboratories Complex Lahore, in the presence of representatives of Chief Engineer (Design) 
NTDC' Wapda, Lahore

MECHANICAL & CHEMICAL  TESTS :

There are various type of test such as
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2. Before starting the first weld pre-heat the 
graphite mould with a welding torch 
during at least 5 minutes having 

o
temperature 100 C. This operation is very 
important to prevent from porous weld. 

PREPARATION OF JOINT TO BE 
WELD:

1. Remove the insolation of the conductor on 

a length of 15 cm when using insulated 

cable. Using the card cloth-brush clean the 

cable , dust and oxides. 

5.  Open packed thermite weld packet and 
pour the thermite weld powder into the 
crucible. 

4. Close the mould with the handle clamp to 

avoid molten metal losses. Place the 

metallic disc, conical side to bottom, on 

tap hole. 

3.  Open the mould by separating the two 

arms of the handle clamp. Cable must sit 

on top of rod. Support mould to keep it 

from sliding down the rod when welding. 

Use lock pliers or clamp on rod below 

mould. 

6. Open started powder sasha and spread all 

the top bottom of the mould also starting 

powder on the top edge of the mould, 

under open cover, for  easy ignition.

(20)



8.  Wait one minute and open completely the 

mould handle clamp to remove the welded 

connection. During this operation take 

care of your graphite mould. 

9.  Remove slag from the crucible and tap 

hole with the mould scraper. Remove dust 

from the weld cavity, tap hole, crucible 

with  mould brush. If the mould is still 

warm, you can go on the welding process 

without preheating it again.

7. Close the mould cover and placing the flint 

ignitor from aside ignite the starting 

powder. It is advisable, once the ignition 

takes place, to pull away the flint igniter 

quickly to avoid its damage.

Use Gloves, Safety Glasses, Safety Boots, 

Handle, Mouth cover Before Starting 

Work

SAFETY FIRST

(21)



7. Open mould after metal solidifies and carefully take out the welding. Before making the 
next welding, remove slag from crucible and tap hole with proper mould scraper and 
brush. 

APPLICATION: 

5. Spread starting powder on welding flux, and lay a trail of it on mould edge. 
6. Close mould cover and ignite with flint gun from a side (never attempt from the front). 

3. Place into mould materials to be welded, then close the mould properly to prevent 
molten metal leakage.

8. As molten metal Sparks, slag and hot work surface are produced during Welding 
reaction, take precautionary measures to avoid burns. Do not use water or oil.

OPERATING INSTRUCTING:

2. Before start welding, the mould has to be dried by pre-heating it up to 120-130degress 
with a blow lamp or through burning a powder cartridge. 

1. Surfaces of conductor / copper rod must be dry and free of rust or grease.

           Thermiteweld connections shall be suitable for exposure to the elements of direct 
burial in earth or concrete without degradation over the lifetime of the grounding system.

            The Thermiteweld exothermic welding system is used for in making Electrical 
connections of copper to copper, copper to steel or copper to cast iron for the grounding 
and cathodic application. 

4. close tap hole at the crucible with provided metal disc and then fill it with the powder 
from the compartment sealed with the colored cap (Be sure that proper powder size is used 
according to the mould size. 
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EARTHING  CONNECTORS

These mechanical grounding connectors are designed for use with cable to bar in grounding 

and bonding systems and   to connect the grounding electrode conductor to the ground rod.
They are  made up of copper and brass material, used for 132KVA, 220KVA and 500 KVA Grid station. 

There are many types of grounding connector such as 

     Type I, II, III  Raiser Connector

     Lugs Thimbles CU Connector

     Single groove Brass Connector

     Double groove CU Connector

Used in Fesco

Used in MEPCO Grids GSC-33 Project

MEPCO 132 KVA Grid

Connectors LUGS Thimble

Connectors LUGS Thimble

(23)



COPPER COATED EARTH ROD 

Earth rod used for substation grounding having following dimensions 

  Length 3mt without threading 

  Diameter of 14mm, 16mm,18mm  

  Copper coated thickness range 250-350 micron 
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Earthing platform used for grounding of grid stations. Specialized structures are made 

of mild steel with hot dip galvanized zinc coating that prevents structure from 

corrosion. Dimensions of earthing platform are as under,

  Length   15mm

  Micron Range   136-142
  Material   Mild steel Flat (MS flat)

  Breath   900mm
  Thickness   4mm

Above mention dimensions are according to NTDC/WAPDA, Pakistan as per drawing 
no. PWD/DF-303 and Standard Specifications.

  Weight   69 kg (approx.)

EARTHING PLATFORM
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LIST OF CLIENTS
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Lahore Electric Supply 
Company

Gujranawala Electric Power 
Company

Tribel Electric Supply  
Company

Islamabad Electric Supply 
Company

Faisalabad Electric Supply 
Company

Hyderabad Electric Supply 
Company

Multan Electric Power 
Company

Quetta Electric Supply 
Company

Pak Elektron Limited

Sui Northern Gas 
Company

Sui Southern Gas
Company

Shaheen Traders
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Pakistan Railway National Transmission & 
Despatch Company (NTDC)

Peshawar Electric Supply  
Company

Sukkur Electric Power 
Company

Siddique Sons Engineering 
(PVT.) LTD.

MK Engineering

Orange Metro Train Project Oil & Gas Development 
Company Ltd.

Potential Engineers
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Aircraft warning sphere is designed to provide daytime visual warning or night time visual 
warning with reflective tape, for electricity transmission line and overhead wire for aircraft 
pilots.

 The warning spheres are attached to the shield wires or to phase conductors, always to the 
wire or conductor having the highest point. 

Aerial Warning Spheres marker ball according to international standard specifications: 
diameter range 25-65 inches

Aircraft warning spheres are also called as marker balls or aerial warning spheres are used as 
a visual marking of overhead power lines to make power lines visible to aircraft and 
helicopters.

WARNING SPHERE MARKER BALL

(28)



END USER PERFORMANCE CERTIFICATE
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SUPPLY RECORD
List of Purchased order Completed 2006-2019
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HESCO &
NTDC Instpectors
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MEPCO

Connectors,

061429
22-11-18
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