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CHAIRMAN’S MESSAGE

I

t has been a very eventful period for the Kenya Nuclear
Electricity Board. The highlight of this quarter has been the
Integrated Nuclear Infrastructure Review of Kenya’s Nuclear
Power programme. This comprehensive assessment, which was
undertaken by experts from the International Atomic Energy
Agency, forms the platform for Kenya to move full steam ahead
in its preparations for nuclear technology to be utilized for
electricity generation.
The outcome of the review is extremely gratifying and indicates
that the efforts by KNEB and other partner organizations have
been right on track. But we must not rest on our laurels, since
more hard work lies ahead. Yet gauging against the performance
as rated independently by external experts, we have our eyes on
the ball. We should not relent at any point. Our focus should be
firmly on the endgame.
This period also witnessed an important development by way of
signing of a memorandum of understanding by KNEB with the
China General Nuclear Corporation. This partnership will serve to
build the human capacity of Kenya’s nuclear power programme
by enabling Kenyans obtain training opportunities to study for
degrees in nuclear engineering. Besides, the young scientists will
be exposed to the work environment in actual nuclear power
plants in China. This is in addition to plans, which are underway
to have a similar partnership with Russia.
Above all, it is a great leap forward to have covered as much
ground as we have thus far. As the old adage goes: forward ever,
backwards never.

HON. OCHILO G.M AYACKO
EXECUTIVE CHAIRMAN & CEO
ii
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Hon. Ochilo Ayacko, EGH
Executive Chairman & CEO

Issue No.3

EDITORIAL

W

elcome to the third edition of The Fission magazine.
As we continue to chronicle the significant steps
taken by the Kenya Nuclear Electricity Board on its long
odyssey, we capture the moments, sights, issues, factors
and actors of a key review mission undertaken by the
International Atomic Energy Agency.
The Integrated Nuclear Infrastructure review Mission
gave Kenya’s nuclear power programme a clean bill
of health and a fillip. In this edition, we tell you what
the assessment entailed, its implications and the way
forward.
We also highlight another “atomic handshake” as a
Memorandum of Understanding with the China General

Basett Buyukah
Director Publicity & Advocacy

Nuclear Corporation opens the doors for Kenyans to
obtain, skills, training and academic knowledge on
nuclear power in the Asian economic giant.
Plus, the focus on the Russian nuclear revolution that is
sending feelers Kenya’s way with the prospect of adding
momentum to the country’s progress.
We also have another up-close and personal interview,
drop by the Agricultural Society of Kenya show circuit,
and its par for the course, as we engage in a right royal
round of golf.
All this and much more besides, in this edition. Do enjoy
your reading.

BASETT BUYUKAH
EDITORIAL DIRECTOR
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CHANGE OF GUARD AT KNEB

FIVE NEW APPOINTMENTS TO THE BOARD OF DIRECTORS

F

ive new board members were appointed to the Kenya Nuclear Electricity Board. This came by way of
Gazette Notice No. 7390 of 2nd October 2015 made under The State Corporation Act (Cap. 446) and

The Kenya Nuclear Electricity Board Order, 2012 (Legal Notice No. 131 of 2012). The Gazette Notice read
in part:
“In exercise of the powers conferred by paragraph 7 (1) (f) of the Kenya Nuclear Electricity Board, Order, 2012, the Cabinet Secretary for Energy and Petroleum appoints: Stephen Mwangi Karanja, Anderson Kipkoech (Dr), Josephine Odira Sinyo, Ernest Cliff
Mutira Orito, Teresiah Mbaika to be members of the Board of the Kenya Nuclear Electricity, for a period of three (3) years, with
effect from 2nd October, 2015 and revokes the appointment of David Maina, Joseph O. Malo,
Jane Dwasi, Eva Gichunge and Nyanchaga Nyangeri. Dated the 2nd October 2015.
HENRY ROTICH,
Ag. Cabinet Secretary, Energy and Petroleum.
G.N. 2618/2013.”
Ms. Josephine O. Sinyo
Board Member

Mr. Stephen M. Karanja
Board Member

Ms.Teresiah Mbaika
Board Member

Mr. Ernest C. Orito
Board Member

Dr Anderson Kipkoech
Board Member

The other members of the Board of Directors of KNEB are the Principal Secretary for Energy and Petroleum
whose alternate is MR. John Omenge, Principal Secretary - State Dept. for Science and Technology whose
alternate is Mr. Joseph Odhiambo, Principal Secretary – National Treasury whose alternate is Mr. George
Mothemba and The Attorney General whose alternate is Belinda Kiilu.
Ends
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THE NIPPON LIGHT BULB

JAPAN PLUGS INTO KENYA’S NUCLEAR AMBITIONS
By Fission Reporter

O

n Tuesday 29th September 2015, a high-powered delegation from the Japanese Embassy came
calling at the Kenya Nuclear Electricity Board’s Reinsurance Plaza offices. Led by the Deputy Chief of

Mission, Mikio Mori, the Japanese diplomats came bearing good tidings to explore avenues for cooperation
in Kenya’s nascent nuclear power programme.
“Japan is keen to contribute positively toward the progress and prosperity of Kenya’s drive for nuclear
electricity generation,” said Mr. Mori.
“In our plan, we want to establish a regulator for nuclear, accelerate capacity building and conduct feasibility
studies to identify suitable sites for the power plant(s),” said KNEB Executive Chairman & CEO Hon. Ochilo
Ayacko.
Japan has a long history of economic cooperation with Kenya in many spheres including the energy sector.
The Southeast Asian nation’s first commercial nuclear power reactor commenced operation back in 1966.
“Our country has lots of expertise in this field. Various companies, such as Toshiba, Hitachi and Mitsubishi,
are involved in the manufacture of nuclear power components,” added Mr. Mori.
Accompanying Mr. Mori for the courtesy call at the KNEB offices were Toshiyuki Machida and Mayumi
Ueno, both from the Economic Cooperation Section of the Embassy of Japan in Kenya. Among the areas
of cooperation envisaged are technical exchanges, training opportunities and facility familiarization visits.
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THE NUCLEAR SCORECARD

IAEA GIVES KENYA THE
THUMBS-UP

By Emmanuel Wandera

K

enya’s ambitions towards
nuclear electricity generation
received a huge boost when a
delegation of assessors from
the International Atomic Energy
Agency (IAEA) expressed their
satisfaction with the country’s
progress thus far.
The ten experts in the nuclear field
were in Kenya 24-31 August 2015
to undertake a comprehensive
review of the nuclear programme,
which is being driven by the
Kenya Nuclear Electricity Board.
The assessment team, collectively
known as the Integrated Nuclear
Infrastructure
Review
(INIR),
used oral interviews and plenary
discussions with representatives
from
various
ministries,
departments and agencies of the
government of Kenya to carry out
their task.
Prior to this assessment by the
IAEA team, the Kenyan team of
stakeholder institutions under the
tutelage of KNEB had developed
a self-evaluation report.

3
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TOP:Energy & Petroleum
Principal Secretary Eng. Joseph
Njoroge, KNEB Executive
Chairman & CEO Hon. Ochilo
Ayacko and IAEA Senior Advisor
Ms. Ann Starz are joined for a
group photo by IAEA experts,
KNEB board members & staff
as well as representatives from
other stakeholder organizations
during the INIR mission in Nairobi
OPPOSITE PG: Ms Ann Starz
delivers the keynote speech on
behalf of the IAEA.
The review was geared at
identifying the issues requiring
further action before the country
reaches what is referred to
as Milestone One. This refers
to the time a State can make
a
knowledgeable
decision
regarding embarking on a nuclear
power programme. Thus, the
report provides recommendations
and suggestions to achieve this.
The infrastructure issues under
review are 19 in number including:
funding and financing, siting
and supporting facilities, electric
grid, stakeholder engagement,
industrial involvement, security
and
physical
protection,

radioactive waste management,
nuclear fuel cycle, environmental
protection, radiation protection,
management,
developing
a
national position on nuclear
power, emergency preparedness,
procurement, developing the
legislative
and
regulatory
framework,
human
resource
development and safeguards.
The INIR mission was opened
by Eng.
Joseph Njoroge, the
Principal Secretary Ministry of
Energy and Petroleum, flanked
by Executive Chairman and CEO
of KNEB, Ochillo Ayacko among
other Government of Kenya
officials. The eleven-strong IAEA
team was led by Ms. Anne Starz,
senior adviser to IAEA Director
General and the Team Leader for
the mission, Mr. Jose Bastos.
In his opening speech Eng.
Njoroge affirmed that Kenya’s
nuclear power programme was
on track.
“Let
me
reiterate
the
government’s commitment to the
full implementation of Kenya’s
nuclear electricity programme.
Nuclear energy is one of the

Issue No.3
solutions to stimulate our growth
and
economic
development
towards Vision 2030 and beyond,”
he said.
Some
of
the
stakeholder
organization who participated
in the assessment were the
National
Disaster
Operations
Centre, the National Disaster
Management Unit, Vision 2030
Delivery Secretariat, Radiation
Protection Board, Kenya Industrial
Research
and
Development
Institute,
KENGEN,
Kenya
Electricity Transmission Company
(KETRACO), Parliament and The
Kenya Bureau of Standards.
During the weeklong review
mission, the IAEA undertook
a detailed assessment and
verification
of
supporting
documentation on the pertinent
issues, subjects and infrastructure
areas relevant for a successful
nuclear power programme.
The IAEA applauded the progress
Kenya had made in areas such as
capacity building at both human
resource and institutional level,
stakeholder engagement as well
as reviewing the key requirements
for a nuclear power programme
(referred to as infrastructure
issues) in a comprehensive
manner.
“Kenya has given thorough
consideration to the infrastructure
that will be necessary should the
country decide to proceed with
the development of a national
nuclear power programme,” said
the INIR Team Leader, Mr. Jose
Bastos, of the IAEA’s Nuclear
Infrastructure
Development
Section.
The mission involved IAEA
conducting both oral and written
interviews for each issue and

condition.
The exercise also
involved updating information
from the self-evaluation that had
been undertaken by the Kenyan
team, as well as the identification

has made significant progress
in its preparations to make a
knowledgeable decision about
introducing
nuclear
power,”
added Mr. Bastos.

“Kenya has
given thorough
consideration to the
infrastructure that
will be necessary
should the country
decide to proceed
with the development
of a national nuclear

The outcome of the Review
mission by the IAEA was a
draft report that highlighted
fifteen recommendations, eight
suggestions and four good
practices.

power programme”
of the current status regarding
the issues plus highlighting areas
where further work is needed.
Furthermore, the IAEA team held
debriefing sessions on a daily
basis. The main conclusions and
recommendations
were
then
presented to the plenary at the
end of the process on 31st August
2015.
“The
INIR
Mission
was
conducted in a cooperative
and open atmosphere with
active
participation
of
the
relevant organizations. Kenya

Based on the IAEA’s template,
a recommendation is proposed
when
aspects
related
to
fulfillment of conditions of nuclear
infrastructure development are
incomplete
or
inadequately
implemented, while a suggestion
is geared at stimulating the
management and staff to consider
new or different approaches
to develop infrastructure and
enhance performance.
On the other hand, a good practice
is an outstanding procedure or
arrangement superior to those
generally observed elsewhere;
more than fulfilment of the
conditions or expectations and
worthy of the attention of other
countries involved as a model in
the drive for excellence.
Some of the recommendations
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from the IAEA review were that
Kenya should complete the
establishment of key goals and
requirements to guide the nuclear
power
programme,
further
develop its legal and regulatory
framework for the nuclear power
programme, develop plans and
processes to assist the future
organizations required in a nuclear
power programme. The IAEA
also recommended that Kenya
complete site selection activities
at the earliest opportunity.
Some of the good practices
included
noted
from
the
assessment
of
the
Kenyan
programme was the preparation
of a comprehensive prefeasibility
study report with strong national
involvement, which considered all
19 key considerations for setting
up a nuclear power programme
(infrastructure
issues)
and
provided clear recommendations
for further action.
Other good practices noted
was the country’s identification
of activities that need to be
funded and the recognition of the
importance of capacity building
by making a notable investment

5
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in the development of its
human resources across several
competences and areas relevant
for nuclear power development.

Mission Report presented to the
Govt. of Kenya by a senior official
from the International Atomic
Emergency Agency

In addition, KNEB’s move to
undertake an early public opinion
poll to identify the main interests
and concerns of stakeholders
regarding nuclear power and use
it to guide the development of a
comprehensive communications
strategy,
including
activities,
messages and preferred media
was applauded by the IAEA as a
good practice.

2016: Prepare an action plan
based on the recommendations
and suggestions.

What next after the Integrated
Nuclear Infrastructure Review: A
timeline
31 August 2015: Preliminary Draft
of INIR Mission Report ready
11 September 2015: Draft INIR
Mission Report Submitted to
Kenya by IAEA
12 October 2015: Comments from
Kenya incorporated into the Draft
Report
March/April 2016: Final Integrated
Nuclear Infrastructure Review

2017/2018: Follow-up mission
by the International Atomic
Energy Agency to assess the
progress in the implementation
of the Recommendations and
Suggestions

About
Integrated
Nuclear
Infrastructure Review Missions:
An
Integrated
Nuclear
Infrastructure
Review
(INIR)
mission enables representatives
of relevant institutions in a
Member State of the International
Atomic Energy Agency (IAEA)
to have in-depth discussions
with nuclear experts about
experiences and best practices in
different countries. In developing
its
recommendations,
the
INIR team takes into account
the comments made by the
relevant national organizations.
Implementation of any of the
team’s recommendations is at
the discretion of the Member
State requesting the mission.
The results of the INIR mission
are expected to help the Member
State to develop an action plan
to fill any gaps, which in turn
will help the development of the
L
to nuclear
R: KNEB
Executive
national
infrastructure.
Chairman & CEO Hon. Ochilo
Ayacko, Energy & Petroleum
Principal Secretary Eng. Joseph
Njoroge, IAEA Senior Advisor
Ms. Ann Starz & KNEB Board
Member Mr Joseph Odhiambo
at a press conference during the
INIR mission.

UNDER THE MICROSCOPE
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KENYA PLUMBS FOR
NUCLEAR ELECTRICITY AS
IAEA UNDERTAKES COUNTRY
REVIEW

By Basett Buyukah

E

nergy and Petroleum Principal
Secretary

Eng.

Joseph

Njoroge says nuclear electricity
will be a critical component of
Kenya’s energy mix within the
next ten years.
“Kenya
implement

its

TOP:
IAEA
experts
and
Kenyan
delegates
drawn
from stakeholder institutions
during the opening ceremony
of the Integrated Nuclear
Infrastructure Review Mission.

a

“There is no reverse gear on this

regulatory body that will oversee

road toward economic growth
will

successfully

nuclear

fifteen-year

strategic

which

details all the steps leading to the
commissioning of a nuclear power
plant in about a decade from now.
But

the

country

still

requires to set up an independent
the nuclear power generation.

and prosperity. Nuclear electricity

Eleven

experts

from

power

is part of the package that will get

programme safely and efficiently,

the International Atomic were

us there. The energy mix in Kenya

borrowing from best practices

in Nairobi to conduct what is

needs a variety of sources as we

in countries that have used the

referred to as an “Integrated

strive to realize the Vision 2030

technology,” said Eng. Njoroge.

Nuclear

aspirations,” added Eng. Njoroge.

(INIR).”

Speaking during the official
opening of the the International

The weeklong review in

Kenya has taken towards nuclear

Atomic Energy Agency (IAEA)

Nairobi places Kenya among the

electricity generation was the

status review of Kenya’s Nuclear

countries in the world - which

formation of the Kenya Nuclear

power

24th

either

Electricity Board in 2012, building

August 2015, The Energy and

power plants or are embarking on

the human capacity including the

Petroleum Principal Secretary said

nuclear electricity programmes

training of students in Masters

that the country’s development

- that have taken advantage of

degree courses in nuclear power

projections

this initiative, which is run by the

engineering in South Korea and

IAEA. On the continent, South

make

source viable.

on

the

energy

the

key

Review

steps

programme

Among

Infrastructure

have

operating

nuclear

The USA as well as developing
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Africa undertook an Integrated

forms the basis of review. The

Nuclear Infrastructure Review in

IAEA then conducts interviews

2013, while Nigeria and Morocco,

with a wide range of stakeholders

alongside

in the country under review after

Kenya,

are

on

the

schedule for 2015.

which it prepares a report on the

The IAEA conducts this
review

upon

request

from

a

member country, in order to
offer a comprehensive expert
assessment

on

infrastructure.

the
The

nuclear
findings

form the basis of support for an
individual state’s nuclear power
programme.
Kenya’s journey started in
April 2014 when the Kenya Nuclear
Electricity Board requested the

status the country preparedness

“The IAEA will
continue to work
closely with Kenya
in developing the
requirements,
capacity and
structures required
for a successful
nuclear electricity
programme”

IAEA for review, upon completion
and areas of improvement for its

self-evaluation of Kenya’s nuclear

nuclear power programme.

KNEB together with all nuclear

“This

review

is

very

important for the country as
it will gauge the capacity and
progress

of

Kenya’s

nuclear

power programme and provide
a clear framework of getting to
the next level in accordance with
international best practices for
generating

nuclear

electricity,”

said KNEB Executive Chairman
Ochilo Ayacko.
“The IAEA will continue
to work closely with Kenya in
developing

the

requirements,

capacity and structures required
for a successful nuclear electricity
programme,” said Anne Starz, a

of the prefeasibility study and
power programme. In May 2015

2016.

The

results

will

senior IAEA official.
One of the International

be

Atomic Energy Agency’s most

conveyed to decision makers for

requested

appropriate action. The report

Integrated Nuclear Infrastructure

shall contain evaluation of status

Review – or INIR – mission. This

& recommendations, suggestions

is an excellent way to help a

It is a threefold process

and good practices in Kenya. It is

country assess itself.

where a country first does a

scheduled that the final report will

such missions within the past

self-evaluation

nuclear

be presented to the Government

six years have helped countries

infrastructure requirements that

by the IAEA in the early part of

such

stakeholders in the country held
a preparatory meeting with the
IAEA to plan for the main mission

on

its

as

services

Thailand,

Jordan,
Turkey,

Emirates

Belarus,
Poland,

the
and

the

So far 14

Bangladesh,

Indonesia,
Arab

is

United
Vietnam

assess their status of nuclear
infrastructure development, and
benefit from recommendations
by international experts on how
to improve.
Kenya intends to generate
4000MW

of

electricity

from

nuclear energy by 2033, with the
first 1000MW plant due by 2027.

LEFT: Team Leader for the
INIR mission, Mr. Jose Bastos
gives a presentation.
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AFTER THE HARD WORK,
THE PARK BECKONED

By Purity Mawia

A

fter

a

week

deliberations,

of

intense

discussions

and report writing, holed within
the walls of a city hotel, it was
time to unwind. Ten experts from

Facing PG: IAEA experts and KNEB staff members unwind with a
tour of the Nairobi National Park.
Park tied in wonderfully with the

Our first stop was the famous

government’s stated desire to

Ivory Burning Site where 12 tons

promote conference tourism.

of elephant tusks and rhino horns

the

fine

weather,

the

that had been recovered from

the International Atomic Energy

Amid

Agency who had been in Nairobi

entourage set off at 8.30 a.m. On

to carry out a review of Kenya’s

getting to the Park’s main gate

nuclear power programme shed

and after the normal check in

Nairobi National Park hosts four

off their formal attire for slacks

procedures, we were assigned a

of the so-called Big Five wildlife:

and safari boots.

Kenya Wildlife Service tour guide.

lions, leopards, buffalos and rhino.

poachers were torched way back
in 1989.

What better way would there
have been to unwind than get
an experience of the wild?

So,

accompanied by a team from the
Kenya Nuclear Electricity Board,
the IAEA experts took time off
the busy schedule to go for a
game drive at the Nairobi National
Park. As the only such facility in
any capital city worldwide, the
excursion to the Nairobi National

Jul - Sep 2015 8
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We drove along the tracks seeking
the elusive “King of the jungle”
the lion. This determination got
us driving deep into the thicket,
we were not ready to turn back
until we got to see the lions. True
to the unpredictable nature of the
African wild, our vehicle got stuck
in the rough terrain at one point.
Back to the wildlife: striped zebras,
galloping

gazelles,

towering

ostriches, just to mention but a
few got us clicking our cameras

Fogo Gaucho;Fogo (meaning fire)

etched in their minds. So they

to ensure this day didn’t go

Gaucho (Brazilian Cowboys), the

swiftly transformed into “souvenir

undocumented.

Breathtaking

restaurant clearly echoes what

hunters”,

would be an understatement to

it’s all about - a Brazilian steak

curio or two to take back home.

describe the experience.

house with a mission to offer

Just before sunset, it was back to

excellent meat cuts all roasted in

the hotel as the visitors reflected

the traditional Brazilian style. That

on a day full of drama, sightseeing,

was our destination after all the

and then some. It had been an

drama at the Park. It was a great

eventful week with important

experience for the IAEA experts

developments for Kenya’s nuclear

getting a taste of the different

power programme. What better

steaks on offer.

way to sign off on a highly

After

the

delegation

game
stopped

drive,

the

by

the

Animal orphanage. Here we got
to see lions, the albino zebras,
hyenas, cheetahs just to mention
but a few. We also encountered
the elegant ostriches who literally
gave us a run for more than our

The guests needed something

money with their dancing game.

to keep the Kenyan experience

purchasing

the

odd

memorable week. Here’s to the
nuclear family!

IN THE WILD: A variety of sites and
game encountered during the safari.
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KENYA SIGNS NUCLEAR
POWER PARTNERSHIP DEAL
WITH CHINA

Guangdong Province, southern
China.
The

By Fission Reporter

Nuclear

K

1000

enya’s

plans

electricity

for

generation

by

2027 received a boost following
the

signing

of

a

partnership

agreement with China on Monday
7th September 2015.
The

memorandum

of

understanding signed between
the

Kenya

Nuclear

Electricity

KNEB
Executive
Chairman
Hon. Ochilo Ayacko is flanked
by MP’s from the National
Assembly’s Energy Committee,
senior officials from Kenya’s
energy sector & represenatives
of China General Nuclear Power
Corporation (CGN) after the
MOU signing ceremony.

Board and the China General

will obtain firsthand knowledge of

Nuclear Power Corporation will

China’s nuclear power technology.

enable Kenya obtain expertise
from China by way of training
and skills development, technical
support in areas such as site
selection
power

for

plants

Kenya’s
and

nuclear
feasibility

“This

is

an

important

partnership on the road to the
realization of our nuclear power
programme,” said KNEB Chairman
Mr. Ochilo Ayacko.

studies including safety analysis

The

and

impact

Understanding was signed at the

assessment. In addition, Kenya

Daya Bay Nuclear Power Plant in

environmental

Power

operates

nuclear

Memorandum

of

China

General
Corporation

third-generation

nuclear

power

HPR

plants.

Kenya is yet to settle on the
model of reactors for its nuclear
power plants. Thus, the Hualong
One

reactor,

which

generates

1000MW of electricity, is among
those under consideration as the
Kenya Nuclear Electricity Board
continues with the technology
assessment of nuclear reactor
models available from various
parts of the world.
Besides

Mr.

Ayacko,

those present during the MoU
signing were three MPs who are
members of the Departmental
Committee on Energy of Kenya’s
National Assembly, Hon. Arthur
Papa Odera (Teso North), Hon.
Esther

Gathogo

(Ruiru)

and

Jul - Sep 2015 10
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Hon. James Lomenen (Turkana

Kenya

significant

(K-INGS) to undertake masters

South), Director-General of the

progress in its preparations to

degree courses in Nuclear Power

Energy Regulatory Commission

make a knowledgeable decision

Engineering.

Eng. Joseph Ng’ang’a and Chief

about

Geologist in the Ministry of Energy

power.

The

team

also

and Petroleum, Mr. John Omenge.

made

recommendations

and

China
Power

General

Corporation

Nuclear

is

China’s

largest nuclear power operator
currently

involved

introducing
INIR

nuclear

Kenya in the further development
of its nuclear infrastructure.
Kenya

has

Kenya plans to set up
a

first

nuclear

power

plant

with a capacity of 1000MW by
2027. This is expected to rise
to a total of 4000MW by 2033
making nuclear electricity a key

previously

component

of

the

country’s

the

signed agreements on nuclear

energy mix which is projected

construction of a dozen other

power cooperation with Slovakia

will be about 19,000MW in total.

nuclear power plants.

and

Kenya currently has an installed

This
comes
a

development

hot

review

in

made

suggestions aimed at assisting

with 14 reactors. The company
is

had

on
of

the

heels

Kenya’s

of

nuclear

power programme, which was
conducted

over

an

eight-day

period in August 2015 by the
International

Atomic

Energy

Agency (IAEA) team of experts.
The IAEA team concluded that

11
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South

Korea.

A

Kenyan

delegation toured Russia earlier

capacity of 2298MW

this year to explore ways of
enhancing cooperation in nuclear
energy. As part of the partnership
with South Korea, more than
ten Kenya students have been
enrolled

over

the

past

three

years at the KEPCO International
Nuclear

Graduate

School

Below: KNEB board members,
Management and stakeholders
after holding a consultative
meeting on partnership with
officials of China General
Nuclear

Power

Corporation

(CGN) at the KNEB offices.

ATOMIC PARTNERSHIPS
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KENYA SEEKS THE RUSSIAN
RECIPE FOR NUCLEAR
SUCCESS

By Winfred Ndubai

A

s

Kenya’s

nuclear

programme

gathers

momentum,
with

power

partnerships

internationally

acclaimed

institutions as well as nuclear
power producing countries are
paramount.
This

enrichment

to

nuclear

waste

board

include

Malo and Dr. Eva Gichunge, as

nuclear

medicine

and

composite materials.
In pursuit of this partnership, a

Deputy CEO of ROSATOM Mr.

attend the Seventh ATOMEXPO

Kirill Komarov.

annual international forum hosted

diverse and multifaceted field

by ROSATOM. The goal of the

that is nuclear energy. One such

Forum is to promote international

opportunity that is being pursued

cooperation between the Russian

is with the Russian Federation’s

Federation and the countries of

national nuclear corporation.

Latin America, Pacific Asia, Africa,

Energy

Corporation (ROSATOM), brings
together

over

companies
Development

350

and

nuclear

Research

institutions.

&
The

company has 70 years expertise
in the nuclear field, providing

Central and Eastern Europe in the
a platform for Russia to showcase
its

own

nuclear

capabilities

and how it can tap and assist
newcomer countries setting up
their nuclear power programmes.
The delegation was led by KNEB

that

Executive Chairman & CEO Hon.

from

uranium

“We are eager to learn from the
Russian nuclear experience. We
would like to collaborate with
Rosatom, especially in capacity
building,” said Hon Ochilo Ayacko,
KNEB’s Executive Chairman &
CEO.
The KNEB Chairman further gave

field of nuclear power. It provides

comprehensive nuclear services
range

Director, Technical Affairs.
The delegation met with the First

a broad range of actors in the

Atomic

Joseph

Electricity Board visited Russia to

June 2015. The ATOMEXPO is an

State

Prof

delegation from the Kenya Nuclear

engaging

Russian

entails

members:

well as Winnie Ndubai, Assistant

2015 that took place from 1st to 3rd

pursuit

Ochilo Ayacko and included two

treatment. Other lines of business

TOP: Russian State Atomic
Energy Corporation (ROSATOM)
officials led by Viktor Polikarpov
with the KNEB delegation during
the Atomexpo 2015 in Moscow.
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a brief outline of the Kenyan
nuclear

power

programme,

highlighting the achievements to

degree level.

ROSATOM,

During the Expo, the Kenyan
various

appropriate curtain raiser for the

part,

exhibitors on the products and

weighty and lengthy deliberations

thanked the Kenya delegation for

services available. The delegation

that were to follow during the

honouring the invitation to attend

was taken through financing of

ATOMEXPO 2015. It was thus an

the VII ATOMEXPO and expressed

ROSATOM’s

projects.

icebreaker of sorts. Talk of being

ROSATOM’s willingness to forge a

The case studies were Finland

thrown into the deep-end, nuclear

collaborative framework towards

Construction

-1

industry practitioners were taken

partnership

nuclear power plant and Turkey’s

out of their comfort zones as

Akuyu nuclear power plant.

they learnt how to manipulate the

discussions
Komarov,

countries
of

for

his

between

in

the

Kenya’s

the

two

development

nuclear

power

programme.

What

and

partners and ATOMEXPO guests.
The Sailing Cup yacht race was an

Mr.

visited

international

held

date.

delegation

their

with

foreign
of

stood

presentations

Hanhikvi

out
was

in
a

the
clear

yachts, with varying degrees of
success.

“ROSATOM is ready and willing

indication of the influence of

Before ending the Russian tour

to offer any assistance sought

nuclear power on social and

of duty, the delegation held talks

towards

economic

Thus,

with the Ambassador of Kenya

power

the common denominator for

to the Russian Federation, His

programme in Kenya,” said Mr.

thriving economies such as Brazil,

Excellency Paul Kurgat and his

Komarov.

Russia, South Africa, India and

team of diplomats. Discussions

the so-called “Asian Tigers” like

focused on the role of energy in

China and South Korea is the use

Kenya’s economic development

of nuclear power for electricity

and the cooperation that can be

generation which has a direct

pursued between Kenya and the

knock-on

Russian Federation, especially in

a

the

development

successful

nuclear

The

2015

ATOMEXPO

had

over

4200

of

forum

participants

including heads of corporations,
top managers of international
companies and nuclear experts.
During the event, partnership
agreements

were

signed

by

development.

effect

in

spurring

industrial growth.
The

expo

kicked

nuclear energy.
off

with

a

Russia with Tunisia, Ghana and

ROSATOM Sailing Cup on the

Indonesia, among others.

eve of the main event, which was

“ROSATOM has a rich blend of
nuclear specialists in all the fields
in nuclear energy that can be
tapped for development of the
Kenyan programme,” Mr. Komarov
added.
Kenya is currently developing
the

framework

for

signing

a

Memorandum of Understanding
with

Russia,

geared

towards

partnership in capacity building
as the country ventures into
nuclear

electricity

generation.

Such an agreement will give an
opportunity to Kenyans to study
nuclear technology in Russia at

13
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attended by over 200 people,
comprising

employees

of

the

Officials from ROSATOM & KNEB
management team during a
consultative meeting in Nairobi
on opportunities for partnership.
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INTERNSHIP

Journeying
with pride
while enjoying
the nuclear
ride: An
intern’s
perspective
By Purity Mawia

anything in particular in mind

my hand through the maze keeps

but I couldn’t be clearer now on

me going. With that support, I am

T

how much I would want to tell

very confident about my career

people especially my peers about

prospects.

here’s that famous cliché that
a journey of a thousand miles

begins with a single step. Well, I
cannot overstate how grateful
I am to have started my career
journey at the Kenya Nuclear
Electricity Board.
Nuclear energy was at first an alien
concept to me, a topic on which

nuclear electricity, and I am glad
to have landed this opportunity
in the Publicity and Advocacy
directorate. Today, I’m fired up.
I feel like it is upon me to tell
the world what potential lies in
nuclear energy for Kenya.

A narrative of my experiences
here would not ne complete if I
didn’t mention the treasure trove
of knowledge. Here at KNEB, I
enjoy access to materials with
vast content on nuclear energy.
It ranges from books, journals,

I cannot overstate how KNEB

reports, etc. I look at this material

staff have been instrumental in

and at times wonder whether

helping me to develop a passion

I will ever get to read all that

for nuclear energy. From my first

lies in there. My consolation is

engagement after signing up,

that I can always return in the

through all engagements I have

future because these materials

had during my stint each turn has

are available to the public at

provided an opportunity to learn

the

Yet it is not just about the

and grow better. Each challenge

Documentation Centre. For now,

work, it’s about the people, the

and

thereafter,

each day comes will new learning.

environment and even the culture

increases my wealth of knowledge

In fact, I feel better and more

at the Kenya Nuclear Electricity

and gives me the urge to push on

knowledgeable after a moment

Board. It’s a journey that comes

and be a better person.

with this extensive information.

During every interaction, one thing

The opportunity at KNEB has

always strikes me: teamwork! I

been one like none I have had

It was all about gaining experience

may be somewhat green but the

before.

when I sought the opportunity

reassurance that there are others

internship, I feel like I have been

at KNEB. I may not have had

ready to offer support and hold

here for a long time. I have fitted

I wouldn’t have made much of a
conversation or contribution. But
I have grown to be knowledgeable
and passionate about it with each
passing day. Indeed, what would
be better than enjoying what you
work on each and every day?

with new intrigues for every task
and challenge.

the

feedback

Nuclear

Resource

Halfway

through

and

my
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snugly into the team. Whether

a day to highlight, but some of

when all the plans for nuclear

it is the opportunity to attend

my engagements leap out in my

energy for electricity generation

high profile conferences, making

memory. The excitement in me

in Kenya come to fruition. When

contributions to the organization’s

the day I interacted with KNEB

that happens, I will look with pride

magazine or working on social

board

senior

and satisfaction, while I ponder

media platforms, I have always

management

immeasurable.

the thought: “Hey. I was part of

felt a valued team member. This

Add this to the humbling feeling

the team that worked towards the

has always worked to remind me

following my inclusion in the team

realization of this megaproject at

that there may not have been

during an International Atomic

one point.”

many better places to give my

Energy Agency expert mission

career journey liftoff.

where

If I tried to mention the highlights
of the period I have been at
KNEB, then each day would be

members

I

is

and

received

topnotch

training and broadened my skills
and knowledge.
I cannot wait to witness the day

That is in the future. For now, my
exciting journey continues. Suffice
it to say: thank you all at KNEB for
this wonderful opportunity as I
learn and grow.

AFRICA‘S NUCLEAR FACTS
AND FIGURES
South Africa is the only African country with fully functioning nuclear reactors, it is also the only
independant state in the world to voluntarily end its own nuclear weapons programme, dissembling
its weapons in the early 1990’s.
South Africa plans to build eight new nuclear power plants totaling up to 9,600 megawatts by 2030
as part of their estimated $37 billion nuclear expansion program.
According to the World Nuclear Association, countries actively considering nuclear power programs
include Nigeria, Ghana, Senegal, Namibia, Sudan, Uganda and Namibia, while countries already
developing plans include Nigeria and Kenya.
The Africa Energy Outlook notes that sub-Saharan Africa “includes three of the ten-largest uranium
resource-holders in the world,” which include Namibia and Niger.
Namibia holds about 8.2 percent of the world’s uranium reserves mined from two sites to fuel nuclear
power stations around the world.
Niger also has two uranium mines which supplies about 7.7 percent of the world’s uranium.

15
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NUCLEAR TEES OFF AT THE
2015 ROYAL NAIROBI OPEN
GOLF
By Esther Musyoka

K

As part of its stakeholder
engagement activities, the
Kenya Nuclear Electricity Board
joined hands with the golfing
fraternity to sponsor the 2015
royal golf open. The tournament
took place on 13th June 2015 at
Royal Nairobi Golf club
KNEB shifted gears from its usual
stakeholder interaction platforms
to take to the greens, the rough
and the bunkers, tracking the
golfers progress through the 18hole golf course, every hole-inone and double bogey.
KNEB

sponsored

the

ladies

category with the aim of
catalyzing interest in nuclear
energy, especially among women.
A second objective was to
sensitize the golfers on nuclear
technology so as to broaden their
understanding of their issue and
the rationale for Kenya’s pursuit
of this form of energy. With the
golfers among opinion shapers
and leaders in various spheres in
society, it was a good platform
to engage, given their diverse
professional grounds.
During the daylong event, KNEB
showcased the roadmap for
introducing nuclear electricity
generation in Kenya. Most wished
KNEB Godspeed on this bold and

approach to providing affordable
and reliable electricity in Kenya.
After the caddies had carted off
the golf clubs, it was off to the
nineteenth hole where with Royal
Nairobi’s lady captain Wanja
Kim in tow, winners of various
categories were rewarded. There
was still time for some more
nuclear talk and a strong pitch
for the golfers, most of them
corporate executives and business
leaders to “swing with it” and give
nuclear a birdie putt in Kenya. All
in all, a successful outing where
KNEB came face-to-face with
Kenya’s golfing glitterati and left
the nuclear tone on their lips and
in their minds

Jul - Sep 2015 16

ASK SHOWS

Issue No.3

PUTTING THE NUCLEAR
AGENDA ON SHOW

By Esther Musyoka

N

o man is an island, so goes
a famous adage. Put in the
Kenyan context, the country’s
journey toward nuclear electricity
generation cannot stand without
support of key institutions and
the public.
Various organizations will play
key roles in supporting decisionmaking
and
implementation
of
Kenya’s
Nuclear
Power
Programme. As has become
tradition,
KNEB
undertook
stakeholder interaction by way
of exhibiting during Agricultural
Society of Kenya (ASK) Shows.
Since its inception in 2012, it
has become a tradition for
KNEB engage and interact with
various stakeholders countrywide
about Kenya’s Nuclear Power
Programme. It is anchored on
affording stakeholders and the
general public an opportunity to
understand and be continually
apprised of developments in and
about Kenya’s Nuclear Power
Program.
KNEB’s ASK Show caravan made
stops in three events: Western
Kenya (Kakamega Show), Central

17
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Kenya (Nyeri Show) and The
Nairobi International Trade Fair.
By this means, KNEB was able
to traverse the country and
engage a myriad of stakeholders
to disseminate nuclear energy
messages.
Nuclear energy is and as always
been a magnet for public attention
and opinion. The Kenyan reality is
no different from the dispensation
in other parts of the world. Thus,
a high level of interest has been
generated by the displays at the
KNEB stand in the respective
shows as visitors seek to learn
more about the What, When,
Where, Why, Whom and How of
nuclear energy.
The popularity of ASK Shows has
enabled KNEB reach out to a broad
spectrum of society. A pivotal
message has been articulating the
fact that the country’s backbone
has been stripped off its flesh

by insufficiency of energy since
independence.
With
a
current
electricity
generation capacity of just under
2300MW and grappling with a
rising population growth rate
annually, Kenya must simply seize
the moment and up its power
supply.
That said, to successfully walk
the nuclear talk means involving
our stakeholders in every step
of the journey right up to the
commissioning of the first nuclear
power plant, subsequent ones
and beyond.
Remember,
everyone
is
a
stakeholder, regardless of creed,
colour, religion, social status et.al.
And yes… we could be stopping
at a location near you in the nottoo-distant future.
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1

2
KAKAMEGA

3

1. Pupils of Kakamega Primary school listen keenly as KNEB’s Kenneth Anakoli explains to
them matters Nuclear. 2. Students sign the visitors book when they visited the KNEB stand.
3. Members of the public came in too to get an insight on Nuclear electricity

4
NYERI

5

6

4. Students of St. Carmel took to our Twitter handle to join the nuclear conversation. 5&6. Students
get to sample facts on nuclear with the guidance of KNEB staff .

7

10

NAIROBI

9

8

11

12

7. Students ponder potential careers in nuclear. 8,9& 10. Board Member Dr. Eva Gichunge
& KNEB staff Dennis Nkonge get up close and Atomic while crunching the facts on nuclear.
11. Visitors get the lowdown on the benefits of nuclear electricity. 12. Visitors throng the
KNEB stand at Jamhuri Park.
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UP CLOSE AND PERSONAL

THE INTERVIEW

a clear agenda for the year in
pursuit of the various issues
necessary for review in a nuclear
power programme. This agenda
sets out the focus areas for the
year, with most work revolving
around such issues, working
in close collaboration with the
International Atomic Energy
Agency. However, there are
also some ad hoc assignments
received at the department from
time to time.

WHY DID YOU CHOOSE TO
WORK FOR KNEB?

W

innie Ndubai is an affable,
engaging
personality.
The epitome of cool, calm and
collected,
the
soft-spoken
economist is weaving through
the big-money world of nuclear
energy and putting sense into the
shillings and more. With her vast
experience in the energy sector
including serving on the pivotal
Least Cost Power Development
Planning team, Winnie is right
at home in the world of atoms
and nuclear reactors. She is the
Assistant
Director,
Technical
Affairs at the Kenya Nuclear
Electricity Board. She spoke with
The Fission on work, her eclectic
life, reflections on the past and
aspirations for a bright, bold
future.
TELL US A BIT ABOUT YOUR
EARLY LIFE?
I was born and brought up
in Nairobi. Occasionally, my
siblings and I would be taken
to the village where we worked
like crazy, especially during the
December holidays. In truth, we
rather disliked it as it invariably
took up our precious holidays.

19
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TOP: Ms Winnie Ndubai going
about her official duties.
Opp PG: Out in the field, next
to a Nuclear power plant after
attending the Atomexpo 2015 in
Moscow, Russia.

Working in the shamba was also
hard work, to put it mildly. The
fact that we were all in boarding
schools made the holidays a
reunion, a get-together that we
always cherished. In hindsight, I
appreciate the experience since
it provided opportunities for
learning that I would never have
gained while flipping TV channels
and living it up in Nairobi.

DESCRIBE
YOUR
WORKING DAY?

TYPICAL

My day begins at about 5:45a.m
by spending some moments with
God. I get to the office between
7:30a.m and 8:00a.m. Emails
are always the first agenda on
my routine, followed by a scan
through the dailies before I
embark on the day’s assignments.
My
work
mainly
involves
preparing or reviewing technical
documents either internally or
externally generated. Every year,
the Technical department sets

I first came to the Kenya
Nuclear Electricity Board on
secondment from my former
employer, the Kenya Electricity
Generation Company (KenGen).
This opportunity came as a
result of my role in the national
power planning process as well
as previous attendance of a
workshop on nuclear power in
Kenya. After working at KNEB
on secondment for three years,
I got an opportunity to formally
join the organization. So far, it has
been a great journey.

WHO IS YOUR ROLE MODEL?
My mum is my role model. She has
been a great source of inspiration
and hope in my life, challenging
me to scale heights that even she
did not reach. She is one of the
most optimistic people I know,
always with a positive disposition.
Her deep commitment to serve
God has remained unwavering
even through tough times. She is
always on call to listen patiently
to whining, even from five adult
children, while never being short
of counsel and encouraging
words. She is a truly amazing
person.

WHAT ARE YOUR HOBBIES?
I like reading, mainly motivational
books and certain genres of
novels. Travelling to the wild is

Issue No.3
another of my greatest interests
due to the amazingly beautiful
and blessed country we have. I
also love dancing to Zumba, but I
mainly do it for exercise.

TELL US ABOUT YOUR WORKING
CAREER, HOW DID YOU START
AND WHERE?
My first working experience was
as a computer teacher at my
former high school. Computers
had just been introduced at
the school but there was lack
of qualified teachers. I was the
school captain, so my deputy
and I were requested to go to
a computer training college in
Westlands right after our final
year exams, where we trained for
close to two months on various
computer packages. I excelled
and was posted to the school
as the computer teacher. It was
so weird having my immediate
former teachers as colleagues
and to be sincere, I never bonded
much with them. They always
remained my teachers for the
entire one-and-a-half years that
I taught there. I left the teaching
job to join University.
After University, I got a job as a
Planning officer at KenGen. My
working experience in KenGen
was awesomely rewarding. It

provided me a great opportunity
to learn and interact with the
energy sector in Kenya and the
world. I worked in various roles
at the Planning department for
about eight years before leaving
on secondment to the Nuclear
Energy
Project
Committee
(NEPC), now Kenya Nuclear
Electricity Board(KNEB).

in high school but never pursued
it thereafter. Once in a while I like
to pick a racquet for a game, but
in truth, it’s been a while.

WHAT
DISH?

IS

YOUR

FAVOURITE

I love prawns, tilapia and njahi, in
that order. Not together though.

WHO IS YOUR
ACTOR/ACTRESS?

FAVOURITE

I love love Melissa McCarthy. She
is amazing and so hilarious in any
roles she does. She works her
character to amazing levels.

WHAT ABOUT MUSIC?
For local music, I love Marion
Shako and Sauti Sol. On the
international scene, I love Hillsong
and Casting Crowns. I also enjoy
John Legend. Occasionally, I do
sing karaoke.

DO YOU LIKE SPORTS? WHAT
TEAM (S) DO YOU SUPPORT?
I love tennis. I played competitively

WHAT IS
NUCLEAR
KENYA?

YOUR VIEW
ELECTRICITY

OF
IN

Nuclear energy has certainly
great potential to be part of the
future power mix in the country.
Power demand is expected to
grow to levels that will require
non-conventional supply sources
to meet the growth in demand.
Nuclear energy presents a great
opportunity to bridge such a
power supply deficit. However,
there is still a lot of work to be
done in order to successfully
establish the country’s nuclear
power programme.
We at KNEB are so privileged to
be part of shaping the foundations
for the great journey ahead. We
must however play our rightful
roles to ensure that we efficiently
undertake all upfront activities
necessary for the programme
as well as build confidence in
Kenyans and other stakeholders
for the support of the programme.

WHAT IS YOUR AMBITION IN
LIFE?
My greatest ambition is to live
this life in a way that will get me
to heaven. While at it, I consider
that it a very important parental
task to nurture strong, confident
children with a high sense of
responsibility and integrity; kids
that also love the Lord and His
ways. I would also like to venture
into an activity that would uplift
mankind a little higher by making
a positive impact to a vulnerable
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group
of
people.
Financial
freedom by the age of 45 years
is an achievement I am pursuing.

IF YOU COULD BE PRESIDENT
FOR A DAY, WHAT IS THE ONE
THING YOU WOULD FOCUS ON?
Uniting Kenyans. I think this
is a fundamental gap in our
country as it stands today. We
are too divided along ethnic
and political lines. I don’t think
much can be achieved with this
kind of differences amongst
people who are expected to work
together towards nation building.
Remember the old adage: United
we stand, divided we fall.

IS THERE ONE EXPERIENCE IN
YOUR LIFE YOU WOULD SHARE
WITH OTHERS TO INSPIRE
THEM?
Yes (sighs). In 1989 while in
boarding school, I had an odd
visiting day when my mum
showed up all by herself. Both my
parents had been present during
such occasions, without fail. Mum
explained that dad had another
important engagement and so
I did not read much to it. A few
weeks later, we closed school and
I had the scariest experience of
my life. I got home, excited at the
prospect of a wonderful holiday

with my family. But upon getting
into the house, I found a ‘shadow’
of my dad. He was sitting on his
favorite seat looking so weak and
frail, his body frame drastically
reduced. I thought I was looking
at a ghost and literally took off to
my room, where I cried my heart
out. Mum later explained what
had happened and encouraged
me to at least say hello to dad.
He had been diagnosed with colon
cancer a few months before and
had lost so much weight due to his
body’s inability to keep the food
down. He had recently undergone
a major surgery that he was now
recovering from. I accepted the
situation and spent some time
with my dad, I was literally at his
side trying to get him to eat as
often as possible, which was not
too successful. A few days later,
dad started experiencing pains
and upon review by the doctors,
it was decided that he needed
to undergo another operation
to correct the problem, which
was a complication in his large
intestines from the surgery. The
doctors however warned us that
his survival chances would be a
bit low as his body was still too
weak to bear another surgey.
My dad got admitted to hospital
and that same evening, my mum
rallied all five of us together to
pray for God’s intervention. That
experience
forever
changed
my life because as young as we
were, we literally spent most time
praying for a miracle, that was

dad’s only chance. The miracle
did happen a few days later.
The doctors had no answers to
this occurrence. They had been
waiting for my dad’s body to
stabilize so that they could go
ahead with the surgery. However
a few days later, the pains and all
negative signs started waning and
after a battery of tests to check
his state, the doctors declared
that his body had self-corrected.
For his family, it was not selfcorrection; it was the power of
God through incessant prayer and
we could not stop thanking God.
To this day, I believe in the power
of miracles. My dad is alive and
well, 26 years later.

TELL US ABIT ABOUT YOUR
FAMILY?
I have been married for thirteen
years to an amazing man called
Richard. We are blessed with
two wonderful daughters; Lisa is
twelve (12) while Tyna is eight (8).

ANYTHING ELSE YOU WOULD
LIKE TO SHARE?
In any situation, the best thing
you can do is the right thing; the
next best thing you can do is the
wrong thing; the worst thing you
can do is nothing. – Theodore
Roosevelt

Crossword Puzzle Answers
Down
1. Radiation
3. Kinetic
5. Energy
6. Gamma
7. Thorium
9. Fission
11. Electrons
12. Austria
14. Uranium
16. Beta

19. Dose
Jul - Sep 2015

ACROSS
2. Alpha
4. Atom
8. Irradiate
10 .Cancer
13. Isotope
15. Absorber
17. Power
18. Ion
20. Nucleus
21. Atomic mass

21
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RADIATION SOURCES AND
FACTS
Sources of background radiation

Other Sources
~1%
Buildings and
the ground
18%

Random gas from
the ground
42%

Nuclear power
<0.1%

Cosmic rays
14%

Artificial sources
14%
Food
and drink
11%

Medical
14%

β

α
alpha: fast-moving helium nucleus,
stopped by air, skin or paper

γ

beta: high energy electron, stopped
by aluminium plate or glass

gamma: high energy photons, stopped by,
dense material, such as concrete or water

Protection from radiation
Time: Dose is reducing by limiting exposure time.
Distance: The intensity of radiation decreases with
distance from its source.
Shielding: Barriers of lead, concrete or water give good
protection from penetrating radiation such as gamma rays.

What is radiation?
Radiation is energy being transmitted
through space. Visible light, ultra-violet
light transmission signals from TV and radio
communications are all forms of radiation
that are common in our daily lives. These
are all referred to as ‘non-ionizing’ radiation.
Radiation particularly associated with
nuclear medicine and the use of nuclear
energy, along with X-rays, is ‘ionizing’
radiation.

Containment: Radioactive materials are confined to keep
them isolated from the environment.
The international commission for radiological protection (ICRP)
has developed a system for protection with three basic principles:
Justification: No practice involving exposure to radiation should
be adopted unless it produces a net benefit to those exposed
or to society generally.
Optimization: Radiation doses and risks should be kept “as low
as reasonably achievable” (ALARA), economic and social
factors being taken into account.
Limitation: The exposure of individual should be subject to dose
or risk limits, above which the radiation risk would be deemed
unacceptable.

Key points
• Radiation is easy to detect, even at extremely low levels.
• Radiation exists naturally everywhere at widely varying levels.
Places exist where people live with 100 times higher than
average background from the ground. A few areas even
have levels 1000 times the average.
• Mankind has evolved in a world with strongly differing
background radiation without developing a sense to detect it.
• Radiation has always been around and is now well understood.
It has been used and studied for more than 100 years.
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NUCLEAR CROSSWORD

Nuclear Science & Technology
CROSSWORD PUZZLE
1

2

3

4

Across

5

2. energy released in nuclear reactions
6
8

4. joining together of light nuclei to form heavier
nuclei

7

9

7. the result of contaminating

10
11

8. device that is sensitive to radiation

12

13. a long slender tube that holds fissionable
material for nuclear reactor use

13
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14
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16. a natural nuclear reactor operated in Africa
17. mother earth

16

e

18. April 22nd

17

20. a positively charged ion

18

21. number of positively charged protons
23. a product of the uranium milling process
26. generates electricity by using a nuclear reactor

19

27. exposure to radiation

20

28. surroundings, location, habitat

21

Down

22

1. the minimum energy you have to add to separate
a nucleus
23

24

25
26

3. space between fuel pellet and fuel rod cladding
5. layers of high density material that absorbs
radiation and is designed to protect personnel or
material from ionizing radiation
6. amount of heat required to change the
temperature of one pound of water one degree
Fahrenheit

27

9. the absorption of radiation of a radionuclide
10. to reprocess to reclaim to reuse

Down
28
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11. the energy liberated by fission or fusion
1. Transfer of heat through
space
2. is the least penetrating radiation and can be
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HEALTH AND LIFESTYLE

TONE YOUR ARMS TO AVOID
THE WIGGLES

By Monica Mwangi

A

re you conscious of your
wiggling arms whenever
you wave goodbye to someone?
If yes, here are the two major reasons
why you get those flabby arms.
First, it comes with age. Second
cause is your body fat, getting
older,
the
skin
becomes
saggy as it loses its elasticity.
This is noticeable in the upper
parts of the hands. For the
second reason, body fat, losing
weight is the key to reduce body
fat in the arm area. Here are some
exercises that will help you tone
your muscles and feel good:

legs should be bent on the floor

near the chair. Straighten out
your arms but make sure to keep
your elbows slightly bent. Slowly
bend your elbows and lower your
body towards the floor until your
arms make a 90 degree angle.
Press with your arms and push
yourself back up to the starting
position. Repeat this exercise 10-

On the floor, place your hands
under your shoulder. Keep your

Tricep Dips Get a stable

elbows close to your side and

chair to perform this exercise.

then lower your body. Then,

Put your hands shoulder-width

return to starting position. If

apart on the chair, while your
bum is in front of the chair. Your

Push-Ups

about hip-width and your back

15 times

you find it difficult, change your
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starting position so that your

upper body. Repeat 10 times and

knees are bent and touch the

switch sides.

Keep doing it regularly and your

floor. Repeat this routine 10-15

muscles will not wiggle. At first it

times.

One Arm Push-ups Lie on

Triceps Kickbacks Hold your
weights and get on the floor

your left side while your knees

while your knees and toes touch

are bent slightly. Place your left

the floor. Bend your upper body

arm on your right shoulder. Press

forward from the hips up and
make your elbows
bend at 90 degree
angle. Extend both
arms backwards
while your palms
face each other.
Feel the tension
in the triceps
and return to the
starting position.
Perform three sets
of 8-10 repetitions.
Likewise, this

your right palm into the floor

exercise will require 1-2 kg

until it is straight then lift your

weights.
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will be difficult but the third you
do them it will be easy peasy!
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