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IAEA Milestones Approach

• Adopted by embarking Member States, 
as well the  nuclear industry in general

• Comprehensive framework for nuclear 
infrastructure development

• Programme management guide

NG-G-3.1 issued in 2007
Updated in 2015
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Milestones Approach
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PHASE 1

Considerations before a 
decision to launch a NP 

programme is taken

PHASE 2

Preparatory work for 
the contracting and 

construction of a NPP 
after a policy decision 

has been taken

PHASE 3

Activities to contract, 
license and construct 

the 1st NPP

Milestones Approach

MILESTONE 2

Ready to invite 
bids/negotiate a 
contract for the 

1st NPP

MILESTONE 1

Ready to make 
knowledgeable 

commitment

MILESTONE 3

Ready to 
commission and 
operate 1st NPP

1 – 3 Years

UNDERSTANDING AND PLANNING IMPLEMENTATION

3 – 7 Years
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CONTINUED IMPLEMENTATION
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Nuclear fuel cycle is an infrastructure issue that has an 
important interaction with other infrastructure issues

19 Infrastructure Issues - Nuclear fuel cycle 



Milestones Approach - Nuclear Fuel Cycle
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PHASE 1

Considerations before a decision to 
launch a NP programme is taken

PHASE 2

Preparatory work for the 
contracting and construction of 
a NPP after a policy decision 

has been taken

PHASE 3

Activities to contract, 
license and construct 

the 1st NPP

Milestones Approach

MILESTONE 2

Ready to invite 
bids/negotiate a 
contract for the 

1st NPP

MILESTONE 1
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operate 1st NPP
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CONTINUED IMPLEMENTATION

Options for 
front and 

back end fuel 
cycle 

considered

Front and 
back end fuel 
cycle strategy 

defined

Arrangements 
for fuel supply 
and spent fuel 
management 

in place 



 Knowledge of the individual steps in the nuclear 
fuel cycle

 Knowledge of the sources of supplies and 
services for each step

 Evaluation of the national natural resources and 
capabilities with respect to each step

 Studying feasible strategy options for a national 
fuel cycle policy – front end and back end

 Recognizing security and non-proliferation 
option

 Evaluation of human resource requirements
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Nuclear Fuel Cycle Milestone 1 - Awareness



 Arrangement for purchasing the first reactor core

 Number of reload cores to be contracted with the 1st 
NPP

 The specific fuel cycle services (purchased or 
developed)

 The long term strategy with respect to purchasing or 
developing fuel front-end cycle capabilities

 The long term back-end strategy

 The capacity of on-site spent fuel storage to be 
contracted along with the first nuclear power plant

 The strategy for interim spent fuel storage, transport 
and ultimate disposal
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Nuclear Fuel Cycle Milestone 2 – Policy & Strategies



 Plans (& timing) to implement the interim storage 
strategy are in place

 The location of interim SNF storage facilities have 
been identified

 The schedule and budget for interim spent fuel 
storage is consistent with the on-site storage 
capabilities
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Nuclear Fuel Cycle Milestone 3 – Implications



For each infrastructure issue, 
conditions are described that should 
be met to achieve the Milestone in 
the specific phase:
• Phase 1: 32 conditions

• Phase 2: 42 conditions

• Phase 3 (under testing): 46 conditions

INIR evaluation methodology

NG-T-3.2 issued in 2008
Updated in 2016
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Evaluation Conditions
on Nuclear Fuel 
Cycle

10

Condition

Summary Text

Examples

Relevant IAEA documents



Evaluation 
Conditions on 
Nuclear Fuel 
Cycle
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Evaluation 
Conditions on 
Nuclear Fuel 
Cycle
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Activities related to Funding and 
Financing

• In phase 1:

– The comprehensive study prepared by the NEPIO 
should recommend how storage and disposal of 
radioactive waste (incl. Spent fuel) and how 
decommissioning will be funded

– That means the strategy for funding waste management 
(incl. Spent fuel) and decommissioning should be 
established

– Clear statements of how these elements will be funded, 
based on consideration of options, is expected

– The scale of costs should also be recognized



Funding and 
Financing
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Activities related to Funding and 
Financing

• In phase 2:
– Once the strategy is established in phase 1, long term 

funding plans should be developed by the government 
and any agencies that have been given responsibilities. 
Funding plans may involve important contributions from 
the future owner/operator which should therefore be 
directly involved in preparing such plans

– That means the funding plan for waste management 
(incl. Spent fuel)  and decommissioning should be 
available. That may include establishing adequate 
legislation

– Proposed means for funding spent fuel and radioactive 
waste management and decommissioning identified



Funding and 
Financing
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Activities related to Funding and 
Financing

• In phase 3:

– Mechanism should be implemented to provide funding 
for decommissioning, long term spent fuel and 
radioactive waste management, including disposal

– Evidence that costs of waste management, spent fuel 
management and decommissioning have been identified 
as well as evidence that a secure funding mechanism is 
in place to meet these costs are expected



Funding and 
Financing
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Main questions

• There are many questions and as many valid answers but 
they can be summed up into two groups:

– Funding mechanism for covering the expenditure over the long run

– Determine the right amount of money that needs to be put away: 
Cost and periodic cost re-assessment



Funding mechanism

• Who shall pay for it? (polluter-pays principle)

• Whose property are the waste? (payment to transfer 
property or payment of a service for waste management?)

• Unique fund for waste/decommissioning or different funds 
with different fundings and strategies?

• How to keep the burden intergenerationally neutral? 
(present-day cost basis vs. Estimated present value 
associated with a discount rate)

• One-lump sum / insurance / portion of revenue stream put 
aside or combination? 

• Risk management. How is the fund managed over time? 
Under whose oversight? Which competencies?



Cost estimates

• What are the strategies for waste management (incl. Spent 
fuel) and decommissioning and what is their impact on the 
costs?

• When are the funds needed and what is the discount rate 
associated in estimating the present day value?

• What will be the contribution schedule to make sure the 
funds are available when they are needed?

• How to update this schedule (and how often) to take into 
account inflation, technology evolution, potential life 
extension?

• All these questions remain valid whether there was a 
transfer of property or not because the liabilities remain



Some reference documents

• Waste and spent fuel documents:
– NW-T-1.24 Options for Management of Spent Fuel and Radioactive 

Waste for Countries Developing New Nuclear Power Programmes, 
2013

– NF-T-3.5 Costing of Spent Fuel Storage, 2009
– TECDOC 1552 Cost Considerations and Financing Mechanisms for 

the Disposal of Low and Intermediate Level Radioactive Waste, 
2007

– OECD/NEA, The Economics of the Back End of the Nuclear Fuel 
Cycle, NEA No. 7061, OECD, 2013

• Decommissioning documents
– OECD/NEA, Decommissioning policies, strategies and costs: an 

international overview, 2003
– OECD/NEA, International Structure for Decommissioning Costing 

(ISDC) of Nuclear Installations, NEA No. 7088, OECD, 2012



• Nuclear Fuel Cycle: Phase 1
 More information should be collected from international 

experience on options for the back end of the nuclear fuel cycle 
in order to have a better understanding of the issues/options

 More comprehensive assessment of front and back end fuel 
cycle options should be performed

• Nuclear Fuel Cycle: Phase 2
 National policy and strategies need to be developed/finalized on 

the nuclear fuel cycle, for the front-end and back-end, including 
the definition of the main roles and responsibilities of different 
organizations in the country

 Several countries consider that spent fuel is an issue that can 
be addressed at a later time. Phase 2 INIR missions advised 
countries to develop their back end nuclear fuel cycle strategies 
prior to preparing their bid invitation specifications or to their IGA 
discussions
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Lessons from INIR Missions



https://nucleus.iaea.org/competency-framework/
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• Used by Agency staff for the preparation 
and revision of the infrastructure related 
documents

• Used by MSs to support the preparation 
of roadmaps for the nuclear power 
programme

• Used both by Agency staff and MSs in the 
preparation of IWPs

Competency Framework



E-Learning Modules 

Culture for Safety

Feasibility study

Emergency Preparedness and 
Response

Safeguards
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NP programme management

Systematic approach 
to training

Introduction and overview

Human resource 
development

Stakeholder involvement

Construction management

Safety infrastructure

Management systems

Spent Fuel and
Radioactive Waste Management

Siting

National position

Legal framework - NEW

Procurement

Industrial Involvement - NEW



Thank you!


