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IAEA RTA
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2013

RTA Toolkit – BETA Version

• Used in case study exercise

• Working materials  not for 

distribution

RTA methodology and assessment example

• 2013 : newcomer / embarking countries 

applied  lessons learned

• 2019 : Revised NES

RTA workshop / training in Vienna

12 – 16 NOVEMBER, 2018

• RTA Toolkit Release

• Member State Feedback

• Group Case Studies

Revised Methodology

http://www-pub.iaea.org/MTCD/Publications/PDF/Pub1597_web.pdf



Integrated TA Methods
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It is a formal process of specifying key elements that are 

based on country-specific protocols, assigning relative 

importance to each, and quantitatively evaluating each 

design in a consistent manner using reliable and comparable 

data.
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Essential outline of the 

milestones approach



7

Essential outline of the milestones approach

2015
http://www-pub.iaea.org/MTCD/Publications/PDF/Pub1704_web.pdf

Milestone 1 — Ready to make a knowledgeable commitment 

to a nuclear power programme

IAEA RTA is a decision making process for the 

evaluation of (nuclear) power plant technologies for 

selection and near term deployment



Integrated TA Methods

8

Critical to RTA outcome



RTA TEAM
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➢ Ownership and the Assessment Task Team members 

are critical success factors

– Owner/Operator shall take full responsibility for the conduct and 

results of the RTA

– Technical / Managerial Technology Assessment Task Team is 

assembled with its mission to report the results directly to the (top) 

decision-maker

– Task Team with full expertise in design, engineering, construction, 

and operation of facility and its environs

– Consultants should be used as required to supplement the Task 

Team with specific expertise, reporting to the Task Team 

Management 
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RTA Process: Pg. 8, Fig.1.
General methodology follows the practice of a basic decision making evaluation of 

available technical options that have potential to satisfy national needs 
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Establish a competent reactor technology assessment  team

Develop general criteria and requirements 

Identify NPP designs and technologies that are 

commercially available and have the potential to 

meet the general criteria

Identify and evaluate key NPP technical 

features and requirements

Develop specific input and questions 

for technology holders

Perform assessment and derive rankings using decision-making process approaches

Integrate and validate the results and recommendations of the combined  assessments

Determine factors 

and performance 

weighting

Evaluate influences 

or quantify 

uncertainty and risk 

factors 

Policy 

goals and 

objectives

✓

✓

✓
✓

✓

✓

✓

✓
Pre-RTA 

steps
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Establish a competent reactor technology assessment  team

Develop general criteria and requirements 

✓

✓

✓

Based on relevant policy goals and objectives, such 
as:

• National energy plan
• National infrastructure: the grid, site, and environmental 

characteristics 
• Local conditions: industry, economy, workforce, and 

demography
• Regulatory and safety requirements, emergency planning 

needs
• Economics: plant costs and financing expectations
• Security, physical protection and safeguard requirements
• Performance requirements

Policy 

goals and 

objectives

Identify NPP designs and technologies that are 

commercially available and have the potential to 

meet the general criteria



2009

Setting the general criteria 

and requirements: 

NP-T-2.1 identifies the needs as 

expressed by newcomer Member States
in terms of development and deployment of new 

nuclear energy systems…

o Derived on the basis of input from a large 

number of experts, acting as ‘technology 

users’ and representing 35 developing 

countries. 

• Incorporates the recommendations of 

experts from ‘technology holder’ countries, 

as well as lessons learned from international 

and IAEA activities, including user 

requirements programmes in technology 

holder countries.

• Covers the general technical and economic 

characteristics of nuclear power plants and 

fuel cycle options (including waste 

management facilities), as well as associated 

support services requested by potential 

users of future nuclear energy systems in 

developing countries.



RTA Process: Pg. 8, Fig.1.
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Establish a competent reactor technology assessment  team

Develop general criteria and requirements 

Identify NPP designs and technologies that are 

commercially available and have the potential to 

meet the general criteria

Identify and evaluate key NPP technical 

features and requirements

Develop specific input and questions 

for technology holders

Perform assessment and derive rankings using decision-making process approaches

Integrate and validate the results and recommendations of the combined  assessments

Determine factors 

and performance 

weighting

Evaluate influences 

or quantify 

uncertainty and risk 

factors 

Policy 

goals and 

objectives

✓

✓

✓
✓

✓

✓

✓

✓

RTA Process
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Integrated TA Methods
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Quantitative RTA (weighting and scoring): 
- Decision matrix contains 15 key elements for each technology option 

to be assessed

- Relative importance (weight) is assigned to each of the 15 key 

elements and corresponding key topics

- Each of technology options are evaluated comparatively (scored) on 

the basis of known data or engineering judgement and scored for all 

key topics under the 15 key elements

- Technology option with the highest total score is the overall preferred 

technology option, i.e. recommendation to decision maker(s)



RTA 15 Key Elements

18

IAEA RTA METHODOLOGY

15 KEY ELEMENTS

13. Technology 
transfer and 

technical 
support

8. Safeguards

3. Nuclear 

plant safety

4. Technical 

characteristics 

and performance

2. Grid 

integration

1. Site specific 

considerations

5. Nuclear fuel 

and fuel cycle 

performance

6. Radiation 

protection
7. Environmental 

impact

10. Owner’s 

scope of supply

9. Plant and site 

security

15. Economics

14. Project 

contracting 

options

12. Project 

schedule 

capability
11. Supplier/ 

technology 

holder issues



RTA 15 Key Elements - LNPP
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IAEA RTA METHODOLOGY

15 KEY ELEMENTS

13. Technology 
transfer and 

technical 
support

8. Safeguards

3. Nuclear 

plant safety

4. Technical 

characteristics 

and performance

2. Grid 

integration

1. Site specific 

considerations

5. Nuclear fuel 

and fuel cycle 

performance

6. Radiation 

protection 7. Environmental 

impact

10. Owner’s 

scope of supply

9. Plant and site 

security

15. Economics

14. Project 

contracting 

options

12. Project 

schedule 

capability 11. Supplier/ 

technology 

holder issues

High Medium Low Not strong 

differentiator

Per key topic

Example 

Weights 

from 

NP-T-1.10



RTA 15 Key Elements - SMR
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IAEA RTA METHODOLOGY

15 KEY ELEMENTS

13. Technology 
transfer and 

technical 
support

8. Safeguards

3. Nuclear 

plant safety

4. Technical 

characteristics 

and performance

2. Grid 

integration

1. Site specific 

considerations

5. Nuclear fuel 

and fuel cycle 

performance

6. Radiation 

protection 7. Environmental 

impact

10. Owner’s 

scope of supply

9. Plant and site 

security

15. Economics

14. Project 

contracting 

options

12. Project 

schedule 

capability 11. Supplier/ 

technology 

holder issues

High Medium Low Not strong 

differentiator

Per key topic

?
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SMALL MODULAR REACTORS

Applying the RTA Framework

1. Site specific 

considerations

2. Grid 

integration

3. Nuclear 

plant safety

4. Technical 

characteristics 

and 

performance

5. Nuclear fuel 

and fuel cycle 

performance 

6. Radiation 

protection

7. Environmental 

impact

8. Safeguards

9. Plant and 

site security

10. Owner’s 

scope of 

supply

11. Supplier/ 

technology 

holder issues 

12. Project 

schedule 

capability

13. Technology 

transfer and 

technical 

support

14. Project 

contracting 

options 

15. Economics  Sometimes 

excluded, in 

particular for 

innovative 

systems



Main Information Sources

Technical:

• ARIS (IAEA), NPP Design Descriptions 
(vendor), PSAR/FSAR (USNRC) 

Economical:

• IEA, WNO, IAEA, public studies, etc.
…BUT highly dependent on the build country!

Historical (design and operating history):

• PRIS (IAEA), Technology User Groups, 
various public sites (WNO etc.)



Assessing Nuclear Options

RTA can be done with or without economics 

aspect.
• IAEA RTA includes economics as Key Element 15

• New ARIS template attempts to collect more detailed 

information from vendors, but not LCOE.

LCOE must be calculated

by operator!

New ARIS template was

sent to 10 SMR designers



RTA IT-Toolkit (beta)
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Excel spreadsheet with macros (software that 

performs specific tasks and calculations) 



RTA IT-Toolkit: Selection of Reactor Technologies
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Available reactor types (Manual, Pg. 16)

Drop-down menu



RTA IT-Toolkit: Excel Layout
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Manual, Pg. 17



RTA Scoring

• Scores are integers between 1 and 5 entered for 
each reactor design per each key topic within 
the assessed key elements (

• Scores indicate the degree or extent to which 
the reactor satisfies the given key element/topic 
scope:

28

Manual, Pg. 19

Score Reactor design satisfies the key topic to:

5 Large extent

4 Greater than “medium” extent, but not to a large extent

3 Medium extent

2 Lesser than medium extent, but greater than a little extent

1 Minimum extent



Risks and Uncertainties

Both technical and non-technical risks/uncertainties 

decrease with the maturity of the design.

• They can be treated in RTA with sensitivity analyses.

• Their early identification is essential in seeking the 

relevant additional input from vendors or experts.

Typically, non-technical risks and uncertainties are 

larger, RTA Section 5.4. gives examples, but they are 

closely linked to national goals. Examples are the 

importance of inter-governmental relations and the 

synergy of NPP deployment and overall national 

infrastructure development needs.



Conclusions – RTA for NPP / SMR

• The RTA methodology is equally applicable to SMR and 

large NPP projects.

• Depending on the intended application, available 

information, and level of overall technology maturity / 

operating experience, the RTA Key Element weights could 

be significantly different.

• Sensitivity studies should always be performed to evaluate 

which are the most sensitive elements and assumptions, in 

order to seek more information or clarification. Expert 

consultants can help.

RTA



Thank You!


