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Location: East Africa

Area: 581,309 Km2

Capital City: Nairobi

Population 48 Million (2017
Estimate)

Governance: 47 Counties

Official Languages: English,
Swahili

Coastline: 1420KM

Religion: Christian (83%); Muslim
(11.2%); Hindu, Bahai And Others

Towards a globally competitive
and prosperous nation.
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Kenya’s vision

A sustained economic growth of

Kenya Vision 203(
' 10% per annum from year 2015

A globally competitive and prosperous
nation with a high quality of life by 2030

Economic Social
Political
To maintain a sustained A just and cohesive society .
economic growth of 10% enjoying equitable social An issue-based, people-
p.a. over the next 25 development in a clean and centered, result-oriented, and

years secure environment accoun.ta_zble democratic
political system

Key Enabler:
A vibrant power sector that meets electricity required to drive flagship projects and
programmes

Towards a globally competitive
and prosperous nation.



Kenya Installed Capacity

Energy Source Kenya Installed MW as at 2019 Share %
Hydro 826.23 30.46%
Geothermal 663 24.44%
Thermal (MSD) 716.32 26.41%
Thermal ( GT) 60 2.21%
Wind 336.05 12.39%
Biomass 28 1.03%
Solar 50.25 1.85%
Off grid thermal 31 1.16%
Off grid wind 1 0.02%
Off grid solar 0.69 0.03%
Imports 0 0%
Interconnected System 2,680 98.80%
Total Capacity MW 2,712 100.00%
KENYA

2030

Towards a globally competitive
and prosperous nation.
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Justification for Nuclear Power

* Increased Power Demand — Kenya Vision 2030 Flagshig
Projects to wit;

§ ICT Park, § Container terminal / Port, § Standard gauge

railway, § Iron and Steel smelting industry, § Light rail for
Nairobi and suburbs

* Improve reliability and quality of electricity;




RTA Objectives

* Develop general criteria and requirements based“an
relevant national policy goals and objectives, and rank them
with relative importance

* Identify SMR designs and technologies that are
commercially available and have the potential to meet the
general criteria

* |dentify gaps in Kenya’s nuclear infrastructure plan and
development

* Identify the technical requirements and features of the
technologies for analysis

* Find the appropriate & suitable, nuclear power plant
designs Kenya can deploy to its national grid

e Capacity building through creation of knowledgeable
workforce in reactor technology assessment




RTA Methodology

The RTA approach for Kenya is as follows.
i. Establishment of a national competent team

ii. Development of general criteria and candidate national
policy objectives
iii. Development of technical user requirements

iv. Identify commercial nuclear power plant designs and
their potential to meet the general criteria and technical

user requirements
v. Perform reactor assessment and ranking

V810112030
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Reactor Assessment and Ranking

The ranking approach utilized for the preliminary RTA
consisted of two main criteria:

e Exclusion/Rejection Criteria

These are the strategic requirements that reactor designs
must have as prerequisites for further consideration.

e Functionality Criteria

These criteria are meant to show the ability of the reactor
design to meet established user/utility requirements.




Data Analysis & Methodology

* Development of a multiple-criteria decision-making t66

Explore other tools such as the INPRO KIND-ET as a
standard evaluation tool, but modified based on country
specific needs (further analysis required on potential of its
utilization)

e Development of a Database for Reactor Technology for
both Large NPP and SMR

e Already developed and the next phase will be cloud data
storage for regular updates and easier data collaboration
between members of the TWG

e Vendor information (past projects) and economics data
(LUEC) to be added

and prosperous nation.



SMR database

i KNEB SMR Database =B8] %
File Help
Export Selected Table Export Everything
File exports Country ® All us Canada China France India Rep. of Korea Russia EU Other
v Q Exparts Type & All LWR Non-LWR PWR BWR HWR GCR SFR MSR

i.' All Data.csv

i’ Core Materials.csv

X Nuclear Steam Supply System.csv

|G ]

i’ Overview.csy Owerview of Reactors | Nuclear Steam Supply System | Reactor Coolant System | Reactor Core | Core Materials | Reactor Pressure Wessel | All Data of Reactors

X name technology origin eCapacity tCapacity capacityFactor life reactorType moderator designStatus

— Reactor Caolant Systern.csv PWR Light water Conceptual des...

4 Reactor Core.cav Integral PWR Light water Basic design

L BWR Light water Basic design

i’ Reactor Pressure Vessel.csv Integral PWR Light water Conceptual des..
Integral PWR Light water -
PWR - Conceptual des..
BWR Light water Conceptual des...
EWR Light water Conceptual des..
PWR Light water Conceptual des...
Pool-type Light water Conceptual des..
Integral PWR Light water Conceptual des...
Integral PWR Light water Conceptual des..
Integral PWR Light water Conceptual des...
PWR Light water -
Pool-type Light water Conceptual des...
PWR Light water -
PWR Light water Conceptual des...
Integral PWR Light water Conceptual des..
Integral PWR Light water Licensing

ABV.BF __________ OWEBRI Afnlandoy Ryseian Fadarat,  £0 140 A0 PWR lLinht water Detailed desion

Editor Reactor | | Add Reactor Delete Reactor




Evaluation criteria
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RANKING RESULTS
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How the SMRs faired wrt the evalu

ttripute
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Chart1



Areas Scores



CAP200	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	0.16678818811520235	1.8013761838200405E-2	6.5971352166034808E-2	5.83214453431663E-2	7.0101261039624066E-3	0	ACP100	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	9.4604447685016413E-2	3.9872718360356458E-3	6.471600139607786E-2	5.83214453431663E-2	2.9160668807441038E-2	0.15000000000000002	NuScale	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	0.20288005833029529	2.1740737695979881E-3	0.10693069306930694	5.4579207920792072E-2	4.3325574944827007E-2	0.4	IRIS	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	7.6558512577469928E-2	2.1254125412541257E-2	2.1386138613861381E-2	5.4616259776459147E-2	8.9455301193944008E-3	0.15000000000000002	SMART	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	7.6558512577469928E-2	2.7955801361641127E-3	4.315258039046295E-2	3.7388690718591041E-4	1.4246696604457826E-4	0.15000000000000002	IMR	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	9.2417061611374418E-2	1.9988121179890028E-2	6.1272369067378527E-2	1.0849831270589956E-3	2.8137372801056103E-4	0	DMS	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	0.20725483047757931	1.8170085562971616E-2	8.1788830359634163E-2	1.8675632300877879E-4	3.0270578824021272E-3	0.15000000000000002	KARAT-100	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	5.4137805322639447E-2	4.4853668917391055E-3	4.4134427645591737E-2	3.74223742237423E-3	1.9644524744800915E-2	0	RITM-200	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	1.8045935107546481E-2	2.8011578721889208E-3	9.401024639856219E-4	3.3679762540199665E-3	1.8432659343888103E-2	0.05	SMR-160	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	0.27943857090776525	7.9818171171683432E-3	9.2788395295116011E-2	9.2004950495049503E-2	8.4110418349995792E-3	0.15000000000000002	









Performance table

		High-level objectives titles		Areas titles		Indicators titles		Indicators abbr.		MIN score		MAX score		CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		Cost		Economics		Construction Duration		E.1		1		9		5		5		5		5		5		3		9		1		1		9

		Cost		Economics		Plant Design life 		E.2		1		9		7		2		9		1		1		4		4		4		2		9

		Cost		Economics		Refueling Outage		E.3		1		9		1		1		1		1		1		1		1		9		1		9

		Performance		Environment Resources 		Amount of land required per unit of usable energy generate		EN.1		1		9		1		9		9		1		9		1		1		8		7		6

		Performance		Environment Resources 		Amount of water consumed per unit of usable energy generated		EN.2		1		9		5		7		8		1		7		3		4		8		9		6

		Performance		Environment Resources 		Burnup		EN.3		1		9		3		4		1		9		8		5		8		5		6		4

		Performance		Waste Management		Refueling Period		WM.1		1		9		1		1		1		6		4		1		1		4		9		1

		Performance		Waste Management		High Level Waste (mass/volume)		WM.2		1		9		9		9		1		9		9		9		6		9		9		4

		Performance		Safety		Core Damage Frequency		S.1		1		9		8		8		9		9		9		9		9		8		8		1

		Performance		Safety		Design concept specific inherent and passive safety features and systems		S.2		1		9		4		4		4		4		9		9		9		9		9		4

		Performance		Infrastructure		Modularity		I.1		1		9		1		6		9		3		1		1		1		3		2		1

		Performance		Infrastructure		Electrical Output		I.2		1		9		5		3		1		9		9		9		8		2		1		4

		Performance		Infrastructure		Capacity Factor		I.3		1		9		8		8		8		9		9		9		6		8		1		9

		Acceptability		Maturity of Technology		Licensing/Design status		MT.1		1		9		1		4		9		4		4		1		4		1		2		4

		Acceptability		Maturity of Technology		Deployment Year		MT.2		1		9		1		1		9		1		1		1		2		1		1		1





Weighting factors

		High-level objectives titles		High-level objectives weights		Areas titles		Areas weights		Indicators		Indicators weights		Final weights

		Cost		0.300		Economics		1.0000		Construction Duration		0.510		0.153

		Cost		0.300		Economics		1.0000		Plant Design life 		0.421		0.126

		Cost		0.300		Economics		1.0000		Refueling Outage		0.069		0.021

		Performance		0.300		Environment Resources 		0.0759		Amount of land required per unit of usable energy generate		0.509		0.012

		Performance		0.300		Environment Resources 		0.0759		Amount of water consumed per unit of usable energy generated		0.424		0.010

		Performance		0.300		Environment Resources 		0.0759		Burnup		0.067		0.002

		Performance		0.300		Waste Management		0.3564		Refueling Period		0.600		0.064

		Performance		0.300		Waste Management		0.3564		High Level Waste (mass/volume)		0.400		0.043

		Performance		0.300		Safety		0.4158		Core Damage Frequency		0.300		0.037

		Performance		0.300		Safety		0.4158		Design concept specific inherent and passive safety features and systems		0.700		0.087

		Performance		0.300		Infrastructure		0.1518		Modularity		0.655		0.030

		Performance		0.300		Infrastructure		0.1518		Electrical Output		0.292		0.013

		Performance		0.300		Infrastructure		0.1518		Capacity Factor		0.054		0.002

		Acceptability		0.400		Maturity of Technology		1.0000		Licensing/Design status		1.000		0.400

		Acceptability		0.400		Maturity of Technology		1.0000		Deployment Year		0.000		0.000





Single-attr. value functions

		High-level objectives titles		Areas titles		Indicators abbr.		Goal		Form		Exponent power		VF  domain		MIN VF domain		MAX VF domain		CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		Cost		Economics		E.1		max		lin		1		global		1		9		0.500		0.500		0.500		0.500		0.500		0.250		1.000		0.000		0.000		1.000

		Cost		Economics		E.2		max		lin		1		global		1		9		0.714		0.143		1.000		0.000		0.000		0.429		0.429		0.429		0.143		1.000

		Cost		Economics		E.3		max		lin		1		global		1		9		0.000		0.000		0.000		0.000		0.000		0.000		0.000		1.000		0.000		1.000

		Performance		Environment Resources 		EN.1		min		lin		1		global		1		9		1.000		0.011		0.000		1.000		0.031		1.000		1.000		0.173		0.190		0.315

		Performance		Environment Resources 		EN.2		min		lin		1		global		1		9		0.539		0.310		0.068		1.000		0.229		0.784		0.658		0.171		0.000		0.358

		Performance		Environment Resources 		EN.3		min		lin		1		global		1		9		0.800		0.571		1.000		0.000		0.143		0.543		0.143		0.546		0.394		0.571

		Performance		Waste Management		WM.1		min		lin		1		global		1		9		1.000		1.000		1.000		0.333		0.667		0.944		1.000		0.667		0.000		1.000

		Performance		Waste Management		WM.2		min		lin		1		global		1		9		0.042		0.013		1.000		0.000		0.009		0.016		0.412		0.032		0.022		0.669

		Performance		Safety		S.1		min		lin		1		global		1		9		0.100		0.100		0.000		0.001		0.010		0.029		0.005		0.100		0.090		1.000

		Performance		Safety		S.2		min		lin		1		global		1		9		0.625		0.625		0.625		0.625		0.000		0.000		0.000		0.000		0.000		0.625

		Performance		Infrastructure		I.1		max		lin		1		global		1		9		0.000		0.636		1.000		0.273		0.000		0.000		0.000		0.273		0.091		0.000

		Performance		Infrastructure		I.2		min		lin		1		global		1		9		0.500		0.750		1.000		0.050		0.009		0.016		0.167		0.833		1.000		0.633

		Performance		Infrastructure		I.3		min		lin		1		global		1		9		0.152		0.091		0.091		0.061		0.010		0.029		0.333		0.182		1.000		0.000

		Acceptability		Maturity of Technology		MT.1		max		lin		1		global		1		9		0.000		0.375		1.000		0.375		0.375		0.000		0.375		0.000		0.125		0.375

		Acceptability		Maturity of Technology		MT.2		max		lin		1		global		1		9		0.000		0.000		1.000		0.000		0.000		0.000		0.125		0.000		0.000		0.000



		min

		max
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		exp

		local

		global





Ranking results

		Levels		CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		Multi-attribute value function		0.316		0.401		0.810		0.333		0.273		0.175		0.460		0.147		0.094		0.651

		High-level objectives scores

		Cost		0.167		0.095		0.203		0.077		0.077		0.092		0.207		0.075		0.018		0.300

		Performance		0.149		0.156		0.207		0.106		0.046		0.083		0.103		0.072		0.026		0.201

		Acceptability		0.000		0.150		0.400		0.150		0.150		0.000		0.150		0.000		0.050		0.150

		Areas scores

		Economics		0.167		0.095		0.203		0.077		0.077		0.092		0.207		0.054		0.018		0.279

		Environment Resources 		0.018		0.004		0.002		0.021		0.003		0.020		0.018		0.004		0.003		0.008

		Waste Management		0.066		0.065		0.107		0.021		0.043		0.061		0.082		0.044		0.001		0.093

		Safety		0.058		0.058		0.055		0.055		0.000		0.001		0.000		0.004		0.003		0.092

		Infrastructure		0.007		0.029		0.043		0.009		0.000		0.000		0.003		0.020		0.018		0.008

		Maturity of Technology		0.000		0.150		0.400		0.150		0.150		0.000		0.150		0.000		0.050		0.150





CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	

Scores



Cost	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	Performance	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	Acceptability	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	

Scores





Economics	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.16678818811520235	9.4604447685016413E-2	0.20288005833029529	7.6558512577469928E-2	7.6558512577469928E-2	9.2417061611374418E-2	0.20725483047757931	5.4137805322639447E-2	1.8045935107546481E-2	0.27943857090776525	Environment Resources 	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	1.8013761838200405E-2	3.9872718360356458E-3	2.1740737695979881E-3	2.1254125412541257E-2	2.7955801361641127E-3	1.9988121179890028E-2	1.8170085562971616E-2	4.4853668917391055E-3	2.8011578721889208E-3	7.9818171171683432E-3	Waste Management	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	6.5971352166034808E-2	6.471600139607786E-2	0.10693069306930694	2.1386138613861381E-2	4.315258039046295E-2	6.1272369067378527E-2	8.1788830359634163E-2	4.4134427645591737E-2	9.401024639856219E-4	9.2788395295116011E-2	Safety	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	5.83214453431663E-2	5.83214453431663E-2	5.4579207920792072E-2	5.4616259776459147E-2	3.7388690718591041E-4	1.0849831270589956E-3	1.8675632300877879E-4	3.74223742237423E-3	3.3679762540199665E-3	9.2004950495049503E-2	Infrastructure	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	7.0101261039624066E-3	2.9160668807441038E-2	4.3325574944827007E-2	8.9455301193944008E-3	1.4246696604457826E-4	2.8137372801056103E-4	3.0270578824021272E-3	1.9644524744800915E-2	1.8432659343888103E-2	8.4110418349995792E-3	Maturity of Technology	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0	0.15000000000000002	0.4	0.15000000000000002	0.15000000000000002	0	0.15000000000000002	0	0.05	0.15000000000000002	

Sores







CAP200	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	0.16678818811520235	1.8013761838200405E-2	6.5971352166034808E-2	5.83214453431663E-2	7.0101261039624066E-3	0	ACP100	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	9.4604447685016413E-2	3.9872718360356458E-3	6.471600139607786E-2	5.83214453431663E-2	2.9160668807441038E-2	0.15000000000000002	NuScale	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	0.20288005833029529	2.1740737695979881E-3	0.10693069306930694	5.4579207920792072E-2	4.3325574944827007E-2	0.4	IRIS	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	7.6558512577469928E-2	2.1254125412541257E-2	2.1386138613861381E-2	5.4616259776459147E-2	8.9455301193944008E-3	0.15000000000000002	SMART	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	7.6558512577469928E-2	2.7955801361641127E-3	4.315258039046295E-2	3.7388690718591041E-4	1.4246696604457826E-4	0.15000000000000002	IMR	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	9.2417061611374418E-2	1.9988121179890028E-2	6.1272369067378527E-2	1.0849831270589956E-3	2.8137372801056103E-4	0	DMS	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	0.20725483047757931	1.8170085562971616E-2	8.1788830359634163E-2	1.8675632300877879E-4	3.0270578824021272E-3	0.15000000000000002	KARAT-100	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	5.4137805322639447E-2	4.4853668917391055E-3	4.4134427645591737E-2	3.74223742237423E-3	1.9644524744800915E-2	0	RITM-200	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	1.8045935107546481E-2	2.8011578721889208E-3	9.401024639856219E-4	3.3679762540199665E-3	1.8432659343888103E-2	0.05	SMR-160	Economics	Environment Resources 	Waste Management	Safety	Infrastructure	Maturity of Technology	0.27943857090776525	7.9818171171683432E-3	9.2788395295116011E-2	9.2004950495049503E-2	8.4110418349995792E-3	0.15000000000000002	









Weights sensitivity

		High-level objectives titles		High-level objectives weights		Areas titles		Areas weights		Indicators abbr.		Indicators weights		Final weights

		Cost		0.200		Economics		1.0000		E.1		0.510		0.102

		Cost		0.200		Economics		1.0000		E.2		0.421		0.084

		Cost		0.200		Economics		1.0000		E.3		0.069		0.014

		Performance		0.200		Environment Resources 		0.0759		EN.1		0.509		0.008

		Performance		0.200		Environment Resources 		0.0759		EN.2		0.424		0.006

		Performance		0.200		Environment Resources 		0.0759		EN.3		0.067		0.001

		Performance		0.200		Waste Management		0.3564		WM.1		0.600		0.043

		Performance		0.200		Waste Management		0.3564		WM.2		0.400		0.029

		Performance		0.200		Safety		0.4158		S.1		0.300		0.025

		Performance		0.200		Safety		0.4158		S.2		0.700		0.058

		Performance		0.200		Infrastructure		0.1518		I.1		0.655		0.020

		Performance		0.200		Infrastructure		0.1518		I.2		0.292		0.009

		Performance		0.200		Infrastructure		0.1518		I.3		0.054		0.002

		Acceptability		0.600		Maturity of Technology		1.0000		MT.1		1.000		0.600

		Acceptability		0.600		Maturity of Technology		1.0000		MT.2		0.000		0.000



				CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		base case		0.316		0.401		0.810		0.333		0.273		0.175		0.460		0.147		0.094		0.651

		modified		0.211		0.392		0.872		0.347		0.307		0.116		0.432		0.084		0.104		0.545



base case	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.3161048735665663	0.4007898350677373	0.80988960803481935	0.33276056649972607	0.2730230269773275	0.17504390871371253	0.46042756060559609	0.14670579111938023	9.3587831041629099E-2	0.65118620474233346	modified	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.21073658237771084	0.39161487982985094	0.87224763747975853	0.34684037766648407	0.30687076543105818	0.11614651277126646	0.43180712118323722	8.3543923262478545E-2	0.10365949697919073	0.54483817355142528	

Scores







Weights sensitivity (2)

		High-level objectives titles		High-level objectives weights		Areas titles		Areas weights		Indicators abbr.		Indicators weights		Final weights

		Cost		0.200		Economics		1.0000		E.1		0.510		0.102

		Cost		0.200		Economics		1.0000		E.2		0.421		0.084

		Cost		0.200		Economics		1.0000		E.3		0.069		0.014

		Performance		0.600		Environment Resources 		0.0759		EN.1		0.509		0.023

		Performance		0.600		Environment Resources 		0.0759		EN.2		0.424		0.019

		Performance		0.600		Environment Resources 		0.0759		EN.3		0.067		0.003

		Performance		0.600		Waste Management		0.3564		WM.1		0.600		0.128

		Performance		0.600		Waste Management		0.3564		WM.2		0.400		0.086

		Performance		0.600		Safety		0.4158		S.1		0.300		0.075

		Performance		0.600		Safety		0.4158		S.2		0.700		0.175

		Performance		0.600		Infrastructure		0.1518		I.1		0.655		0.060

		Performance		0.600		Infrastructure		0.1518		I.2		0.292		0.027

		Performance		0.600		Infrastructure		0.1518		I.3		0.054		0.005

		Acceptability		0.200		Maturity of Technology		1.0000		MT.1		1.000		0.200

		Acceptability		0.200		Maturity of Technology		1.0000		MT.2		0.000		0.000



				CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		base case		0.316		0.401		0.810		0.333		0.273		0.175		0.460		0.147		0.094		0.651

		modified		0.410		0.449		0.746		0.338		0.219		0.225		0.419		0.178		0.087		0.662



base case	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.3161048735665663	0.4007898350677373	0.80988960803481935	0.33276056649972607	0.2730230269773275	0.17504390871371253	0.46042756060559609	0.14670579111938023	9.3587831041629099E-2	0.65118620474233346	modified	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.40982549631286275	0.44870537590953091	0.74623616799888182	0.3384431162294923	0.21853427952321466	0.22521678949863355	0.41908158957960584	0.17844802935724968	8.6917244127510229E-2	0.66192975944392196	

Scores







Weights sensitivity (3)

		High-level objectives titles		High-level objectives weights		Areas titles		Areas weights		Indicators abbr.		Indicators weights		Final weights

		Cost		0.600		Economics		1.0000		E.1		0.510		0.306

		Cost		0.600		Economics		1.0000		E.2		0.421		0.253

		Cost		0.600		Economics		1.0000		E.3		0.069		0.041

		Performance		0.200		Environment Resources 		0.0759		EN.1		0.509		0.008

		Performance		0.200		Environment Resources 		0.0759		EN.2		0.424		0.006

		Performance		0.200		Environment Resources 		0.0759		EN.3		0.067		0.001

		Performance		0.200		Waste Management		0.3564		WM.1		0.600		0.043

		Performance		0.200		Waste Management		0.3564		WM.2		0.400		0.029

		Performance		0.200		Safety		0.4158		S.1		0.300		0.025

		Performance		0.200		Safety		0.4158		S.2		0.700		0.058

		Performance		0.200		Infrastructure		0.1518		I.1		0.655		0.020

		Performance		0.200		Infrastructure		0.1518		I.2		0.292		0.009

		Performance		0.200		Infrastructure		0.1518		I.3		0.054		0.002

		Acceptability		0.200		Maturity of Technology		1.0000		MT.1		1.000		0.200

		Acceptability		0.200		Maturity of Technology		1.0000		MT.2		0.000		0.000



				CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		base case		0.316		0.401		0.810		0.333		0.273		0.175		0.460		0.147		0.094		0.651

		modified		0.433		0.368		0.743		0.299		0.259		0.239		0.558		0.156		0.078		0.767



base case	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.3161048735665663	0.4007898350677373	0.80988960803481935	0.33276056649972607	0.2730230269773275	0.17504390871371253	0.46042756060559609	0.14670579111938023	9.3587831041629099E-2	0.65118620474233346	modified	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.43312083319798067	0.36775414340987284	0.74275438192015231	0.29891839443644397	0.25894878220101808	0.23936926158643235	0.55814689515334281	0.1557276636926645	7.77207437892527E-2	0.76742293476177892	

Scores







Weights sensitivity (4)

		High-level objectives titles		High-level objectives weights		Areas titles		Areas weights		Indicators abbr.		Indicators weights		Final weights

		Cost		0.330		Economics		1.0000		E.1		0.510		0.168

		Cost		0.330		Economics		1.0000		E.2		0.421		0.139

		Cost		0.330		Economics		1.0000		E.3		0.069		0.023

		Performance		0.340		Environment Resources 		0.0759		EN.1		0.509		0.013

		Performance		0.340		Environment Resources 		0.0759		EN.2		0.424		0.011

		Performance		0.340		Environment Resources 		0.0759		EN.3		0.067		0.002

		Performance		0.340		Waste Management		0.3564		WM.1		0.600		0.073

		Performance		0.340		Waste Management		0.3564		WM.2		0.400		0.048

		Performance		0.340		Safety		0.4158		S.1		0.300		0.042

		Performance		0.340		Safety		0.4158		S.2		0.700		0.099

		Performance		0.340		Infrastructure		0.1518		I.1		0.655		0.034

		Performance		0.340		Infrastructure		0.1518		I.2		0.292		0.015

		Performance		0.340		Infrastructure		0.1518		I.3		0.054		0.003

		Acceptability		0.330		Maturity of Technology		1.0000		MT.1		1.000		0.330

		Acceptability		0.330		Maturity of Technology		1.0000		MT.2		0.000		0.000



				CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		base case		0.316		0.401		0.810		0.333		0.273		0.175		0.460		0.147		0.094		0.651

		modified		0.353		0.404		0.786		0.328		0.260		0.194		0.468		0.140		0.089		0.658



base case	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.3161048735665663	0.4007898350677373	0.80988960803481935	0.33276056649972607	0.2730230269773275	0.17504390871371253	0.46042756060559609	0.14670579111938023	9.3587831041629099E-2	0.65118620474233346	modified	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.35269258377160173	0.40384181412124609	0.78605831510457969	0.32832669161377398	0.26037835081354993	0.19436850299077391	0.4684136116622506	0.14022007603545886	8.9369613694372699E-2	0.65816027600716398	
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Value function sensitivity

		Indicators abbr.		Goal		Form		Exponent power		CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		E.1		max		exp		1.000		0.378		0.378		0.378		0.378		0.378		0.165		1.000		0.000		0.000		1.000

		E.2		max		exp		1.000		0.607		0.089		1.000		0.000		0.000		0.311		0.311		0.311		0.089		1.000

		E.3		min		exp		1.000		1.000		1.000		1.000		1.000		1.000		1.000		1.000		0.000		1.000		0.000

		EN.1		min		exp		1.000		1.000		0.006		0.000		1.000		0.018		1.000		1.000		0.110		0.122		0.216

		EN.2		min		exp		1.000		0.416		0.212		0.041		1.000		0.150		0.692		0.542		0.109		0.000		0.251

		EN.3		min		exp		1.000		0.713		0.449		1.000		0.000		0.089		0.420		0.089		0.422		0.281		0.449

		WM.1		min		exp		1.000		1.000		1.000		1.000		0.230		0.552		0.915		1.000		0.552		0.000		1.000

		WM.2		min		exp		1.000		0.025		0.008		1.000		0.000		0.005		0.009		0.297		0.019		0.013		0.555

		S.1		min		exp		1.000		0.061		0.061		0.000		0.001		0.006		0.017		0.003		0.061		0.055		1

		S.2		min		exp		1.000		0.505		0.505		0.505		0.505		0.000		0.000		0.000		0.000		0.000		0.505

		I.1		max		exp		1.000		0.000		0.518		1.000		0.182		0.000		0.000		0.000		0.182		0.055		0.000

		I.2		min		exp		1.000		0.378		0.650		1.000		0.030		0.005		0.009		0.106		0.757		1.000		0.514

		I.3		min		exp		1.000		0.095		0.055		0.055		0.036		0.006		0.017		0.230		0.116		1.000		0.000

		MT.1		max		exp		1.000		0.000		0.265		1.000		0.265		0.265		0.000		0.265		0.000		0.077		0.265

		MT.2		max		exp		1.000		0.000		0.000		1.000		0.000		0.000		0.000		0.077		0.000		0.000		0.000



				CAP200		ACP100		NuScale		IRIS		SMART		IMR		DMS		KARAT-100		RITM-200		SMR-160

		base case		0.316		0.401		0.810		0.333		0.273		0.175		0.460		0.147		0.094		0.651

		modified		0.289		0.333		0.779		0.250		0.201		0.143		0.394		0.096		0.064		0.567



base case	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.3161048735665663	0.4007898350677373	0.80988960803481935	0.33276056649972607	0.2730230269773275	0.17504390871371253	0.46042756060559609	0.14670579111938023	9.3587831041629099E-2	0.65118620474233346	modified	CAP200	ACP100	NuScale	IRIS	SMART	IMR	DMS	KARAT-100	RITM-200	SMR-160	0.28861666526556135	0.33348467686544675	0.77882010353537678	0.24982609499823494	0.20130115179280492	0.14280362531171306	0.39413072487673995	9.592166584758352E-2	6.3674362437320164E-2	0.56654170525920022	
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ABOUT KIND-ET

KIND-ET (KIND-Evaluation Template) is a MAVT based Excel-template developed
for the INPRO Collaborative Project on Key indicators for Inmovative Nuclear Energy
Systems (KIND) as a guidance and support tool to assess sustainability of innovations.

To perform a multi-criteria comparison using the MAVT method, it is required to:

(1) Select a set of performance indicators;

(2) Identify a structure of the objective tree;

(3) Prepare a performance table;

(4) Determine single-attribute value functions for each indicator;

(5) Evaluate weighting factors;

(6) Perform sensitivity analysis; and

(7) Interpret ranking results and formulate recommendations.

Users can at their own discretion specify all steps (a set of indicators used, the structure
of the objective tree, etc.) as well as a goal for each indicator and scales for indicators
assessment.

All the mentioned steps are to be specified in KIND-ET during solution of a certain
‘problem. KIND-ET covers the most formal stages of the decision support process related to
usage of a specific mathematical method: implementation of the MAVT method, carrying-out
of an uncertainty and sensitivity analysis and fommulation of final conclusions and
recommendations.

The following major assumptions are realized in KIND-ET by default: threelevel
objectives tree, 15 performance indicators, lincar end exponential forms of single-atribute
value functions, problem-oriented domains of single-attribute value functions and direct
method for weighting factors evaluation.







Conclusion

The sensitivity analysis confirms that the overall ranking order are
generally stable to possible changes in the weights’ range.

Most of the SMRs are First-of-a-Kind (FOAK) technology and are still at
the early stages of development (conceptual and design stages).
Hence, intense fact finding plus careful and comprehensive analyses
are required.

Data collection was a big challenge

The lack of information was seen to influence the outcomes
significantly (it was given a zero rating)

Itis reco§nized that a RTA assessment is very specific for the Member
State and its evaluation criteria — and that the specific results or
ranking are not relevant for any other member state (that will have its
own set of requirements and assigned importances)

This initial Kenya study for SMRs may be updated as more vendor
information became available

and prosperous nation.
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