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The Combi Unit

Introduction
The Combi Unit is a transformer protection cutout that combines both a drop out surge arrester and
fuse expulsion link into one single device.

Surge Arrester

The surge arrester housed in the Combi Unit, will protect both the fuse and transformer from over-
voltages. In the event of a surge arrester failure the Combi Unit will isolate that particular phase of the
transformer, thereby eliminating further over-voltage to that phase of transformer. This provides a fail
safe system to protect the transformer.

Fuse Carrier

The fuse carrier will isolate an overloaded or faulty transformer. The phase is isolated when the current
drawn through the fuse element exceeds the rating thereof.
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Function

The Combi Unit is designed to protect distribution transformers from lightning and over-voltage and
isolate faulty transformers. The size of the transformers it can protect are between 16kVA to 1TMVA, on
medium voltage networks ranging 3.3kV, 6.6kV, 12kV, 15kV, 24kV, 27kV up to 36kV.

Ratings
* Operating voltage: 12kV, 15KV, 24kV, 25kV, 27kV, 35kV & 36kV.
» Continuous current rating is 100A.
» Load break current on the base is 7A.
» The breaking capacity is 4kAfor the 12kV, 24kV & 36kV (Greater fault levels are available on request).
o Creepage - Coastal applications.



Typical Installation

Surge Arrester Fuse

Combi Cutout
(Transformer Protection)

Photo: Eletrobras, Manaus, Brazil




Advantages of the Combi Cutout

The operator has zero chance of falling, getting shocked or any other injury.

Replace surge arresters with a Hotstick
It is much safer & more cost effective to replace a surge arrester from ground level.

Nuisance fusing eliminated

The Combi Unit configuration does not allow for error in connections of the fuse and surge arrester. The
Combi Unit needs to be installed within 1 meter of the transformer and ensures that the fuse and surge
arrester are in connected in parallel. The fuse cannot be placed into the surge arresters holder or vice
versa because they vary in length.

Convenient to maintain

The surge arrester takes 3 min to replace rather than 3 hours. The older, conventional surge arresters do
not have live line, link stick replacement features. The Combi Unit therefore enhances safety during surge
arrester maintenance.

No customer outage for maintenance
Previously, surge arresters required a scheduled outage which may have taken weeks to arrange. The
Combi Unit surge arrester is replaced immediately on the spot, when it requires replacement.

100% ensured transformer surge protection

When the surge arrester blows it isolates the phase thus ensuring that no further surges can continue to
damage the transformer until a new one is installed. The user cannot turn the power on until a new surge
arrester isinstalled. Thisis called unique surge arrester alert.



Advantages of the Combi Cutout

A conventional surge arrester replacement can take an electrical utility between 1-4 hours.

SAFETY FIRST!
ELIMINATE THE SURGE ARRESTER REPLACEMENT PROCEDURE:

Phone customer to arrange a planned outage (24-48 hours before the maintenance)
Phone control and inform them of duties (5-10 minutes)
Drive to site (5-30 minutes)
Install portable earth kits (5 minutes)
Get ladder and load it off vehicle (5 minutes)
Get FAS kit on (fall arrest safety kit on 5-10 minutes)
Get tool box and gloves on (5-10 minutes)
Remove old surge arrester with spanner (20-30 minutes)
. Remove the portable earth kits (5 minutes)
. Remove the FAS kit (5 minutes)
. Remove the ladder (5 minutes)
13. Finalise safety checks & drive back to substation (20 Minutes)
14. Phone control and tell them power will be switched on (5 minutes)
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Live Line Surge Arresters versus the Old System

DISADVANTAGES of the OLD SYSTEM
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o Qutagerequired (3-4 hours).

» Very high cost.

e Multiple fuse blows recorded at this
transformer.

« 2-3hours arrester replacement time.

o Arrester replaced with tools.

o QOutage needs to be arranged.

» Poor customer service.

o Many customers affected.

» Many outage hours are logged from
the time of customer call.

« Loss of revenue for utility due to long
outage duration (kWh lost).

» Unsafe.

» No physical or electrical indication
when the arrester is spent.

o Climb, poles and exposure to falling
often in wet weather (slipping &
falling).

ADVANTAGES of the COMBI UNIT

Eliminates transformer failure.

Low long term savings.

Hot Stick (Link Stick) replacement.
Eliminate nuisance fuse blows.
Replace surge arrester live line.
Replace surge arrester from ground.
Safer system.

Faster system.

Convenient.

Better customer service.

Visual & electrical indication of spent
surge arrester.

No outage (NO SWITCHING OFF) of the
line required.

A 100kV Hot Stick (Link Stick) is safer
from ground than a ladder from
heights.



Surge Arrester Insertion Tool

Q Universal Link Stick Adapter 9 Removal Hook G Insertion Slot

How does it work?
The LLT insertion tool has been tested to ensure safety & effortless replacement of surge arresters Combi
Unit & drop out surge arrester and fuse carrier. This ensures the safety for the utility staff.

It is made from aluminium to provide a rustproof, light but durable unit.

Afuse carrier is approximately 1kg. An arrester is approximately 3-5kg.

It has specifically been designed to carry heavier units such as the 11kV, 22kV & 33kV LLT surge arresters,
but will also work on all the standard fuse tubes already in the field. The unit fits at the end of any Link
Stick, by means of the standard rose connection at the bottom of the unit.

What are its features?

Insertion Slot - It has a special slot which carries both the Eskom fuse link & LLT surge arresters. This helps
for centre of gravity when it comes to Inserting the heavier units such as the LLT surge arresters.

It fits at the end of the flower end of any Link Stick.

Removal Hook - The hook is an easy way of clipping the surge arrester & fuse carrier unit, out of its carrier.
Once itis clipped out, it can be positioned in its slot or carried down to ground level.




Customer Installation: Lesotho Power Company

BEFORE
LEC Thuate Mountain Econet Tower 11kV 150kVA

2x Transformer lost per annum

Frequent fuse failures (series connection)
Frequent and high rate of outage times
Surge arresters not replaced on time

No indication when surge arrester is spent
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AFTER
LEC Thuate Mountain Econet Tower 11kV 150kVA

No more transformer losses

Fuse failures eliminated

Outage times eliminated

Surge arresters replaced quicker and on time
Electrical and physical indication when surge
arrester is spent

No transformer losses since 2017 todate




3.3kV-24kV Combi Unit

24kV Combi Unit Ratings

System Voltage 24kV
Coninuous Current 100A
Fault Current 4kA
Lightning Impulse withstand Voltage 220kV
Number of Sheds 6
Creepage 836mm
Weight 8kg
Box 600 (w) x 150 (d) x 1177 (h)

Electrical and Mecanical Ratings in Accordance

with IEC 282-02
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3.3kV 6.6kV 12kV 24kV 24kV
Arrester Fuse Carrier




33kV Combi Unit

33kV Combi Unit Ratings

System Voltage 36kV
Coninuous Current 100A
Fault Current 4kA
Lightning Impulse withstand Voltage 220kV
Number of Sheds 11
Creepage 836mm
Weight 8kg
Box 710 (w) x 155 (d) x 1250 (h)

Electrical and Mecanical Ratings in Accorda\me

with IEC 282-02 \
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33kV 33kV
Arrester Fuse Carrier























































