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CLIENT
Kansanshi Mining PLC

TYPE
Mine: Copper

SIZE
33kV / 11kV Network

COUNTRY
Zambia

PROJECT DURATION
2018

STRATEGIC CONSULTING SERVICES

PROJECT SUMMARY

The Kansanshi mine of Zambia is the eight largest copper
mine in the world, and the largest copper mine in Africa. The
mine started production in 2005, and produced 270,724 tons
of copper and 167,395 ounces of gold in 2013 alone. By
2015, the mine had increased its production capacity to
400,000 tons of copper.

Kansanshi Mining PLC (KMP) required a protection
coordination study for the mine. The study was performed to
ascertain and implement the best possible protection
coordination for the mine’s medium voltage 33kV / 11kV
distribution network.

The KMP electrical network includes the mining area, total
plant area, smelter area and all outside service areas, as
well as the KMP golf estate and Trident College, which
comprises six (6) 33kV feeder breakers, a main 33kV / 11kV
distribution network and an emergency generator power
station.

ADM, in conjunction with RWW Engineering (RWW), was
tasked to perform the protection coordination study and
implement the findings. The study started from and included
the service provider's (ZESCO) six (6) 33kV KMP feeder
breakers and extended to the main KMP 33kV / 11kV
distribution network. The study also included the emergency
generator power station and the generator earth (ground)
fault protection.

Above: Hydraulic excavators and a fleet of mining trucks are
used at the mine to extract the copper

Photo Source:
https://www.mining-technology.com/projects/ kansanshi-mine/
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The mine is located
approximately 10km north of
the town of Solwezi and
180km to the northwest of
the Copperbelt town of
Chingola.

The mine’s initial production
capacity in 2005 was
110,000 tonnes of copper per
year.

In 2018, the total copper
production was 251,522
tonnes, while gold production
was 130,019 ounces.

The mine employs
approximately 1,700 people.
Production in 2019 is
expected to be approximately
235,000 tonnes of copper,
and approximately 135,000
ounces of gold.

TECHNICAL WRITE-UP
The overall objectives of the project were to perform a short-
circuit and coordination study on the Kansanshi Mine
medium voltage 33kV / 11kV distribution network to
ascertain and implement the best possible protection
protocol for the mine. The analysis included the following
parameters, from the ZESCO feeder to sectional 33kV
transformer breakers:

» Short-circuit analysis with protective device evaluation;
» Coordination of the KMP protective devices;

> Protection system gap analysis;

» A single line diagram to reflect the latest plant electrical

information.

Overall, ADM and RWW performed the following:

Short circuit study;

Protection coordination study;

Report on protection system shortcomings;

Provide all settings, and recommendations and findings
in a report;

Develop associated single line, and protection and
metering diagrams.
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ADM and RWW performed load flow, voltage regulation,
fault level and a protection coordination studies to predict
power flow magnitudes, power factor, voltage levels and
losses, and fault levels in branches of the system, based on
specified operating conditions. ADM and RWW also
performed the protection grading study to assess the
existing protection protocol and philosophy.

ADM and RWW proceeded to implement the protection
settings once KMP approved the calculated protection
settings. The settings were implemented on-site, in-country
over the course of a week.

Kansanshi Mining PLC
(Client)

RWW Engineering AIBhA] ANl

(Project Coordination)

(Engineering Consulting
Services)

Above: Client Project Structure

Sources:
https://www.first-quantum.com/Our-Business/operating-
mines/Kansanshi/
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