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Abstract  

Throughout the world, IST Programs are usually required by the Regulatory Body that holds 
authority over the site. IST programs have several sources. Typically, these include IST Codes 
and Standards, Plant Technical Specifications, Final Safety Analysis Report and, should the plant 
have developed it, the Probability Risk Assessment. Rulemaking clarifications, modifications and 
requirements play a key role connecting all applicable documentation. In Spain, the Spanish 
Regulatory Body, CSN (Consejo de Seguridad Nuclear) requires all NPPs to develop and 
implement an IST Program according to the Codes and Standards of the country of design origin. 
As a result, all Spanish NPPs that have been designed in the US follow a 10CFR50.55a and 
ASME OM IST-based approach. In order to be able to operate, Spanish NPPs must have an 
�R�I�I�L�F�L�D�O���G�R�F�X�P�H�Q�W���F�D�O�O�H�G���³�0�,�6�,�´�����Z�K�L�F�K���V�W�D�Q�G�V���I�R�U���0�D�Q�X�D�O���R�I���,�Q-Service Inspection. The scope of 
this manual is wide: at the very least MISIs include in their scope ASME OM, ASME Section XI 
and Appendix J requirements. In this presentation, we explain how we intertwine NRC 
�5�H�J�X�O�D�W�L�R�Q�V�� �Z�L�W�K�� �R�X�U�� �5�H�J�X�O�D�W�R�U�\�� �%�R�G�\�¶�V�� �5�H�J�X�O�D�W�L�R�Q�V���� �D�Q�G�� �D�S�S�O�L�F�D�E�O�H�� �&�R�G�H�V�� �D�Q�G�� �6�W�D�Q�G�D�U�G�V��
specially focusing on ASME OM ISTA requirements. 

A Brief Disclaimer  

This paper is a summary of how the Spanish regulations and US regulations are interrelated. We 
have tried to be as neutral as possible. Sometimes we will provide an opinion. In these cases, it 
will be made very clear to the reader since we will use �H�[�S�U�H�V�L�R�Q�V���V�X�F�K���D�V�����³�,�Q���R�X�U���R�S�L�Q�L�R�Q�´���R�U���³�:�H��
�E�H�O�L�H�Y�H�´�� All of the opinions in this document are solely our own and do not reflect the position of 
either ASME OM Code or Tecnatom, s.a., the company that currently employs both of us.  
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Short Introduc tion / Sp anish Nucle ar Industry  

Most Spanish NPPs were American-designed (either BWR �± General Electric or PWR �± 3-Loop 
Westinghouse), and built between the 1970s and early 1980s. The main design characteristics 
and data are summarized in the chart below: 

Name 
Thermal 

Power (MW t) 
Electric 

Power (MW e) Design  
Construction 

Permit  
Init . 

Operation  

Sta. María 
de Garoña 

1381 466 
BWR  

(GE-3/ Mark I)  1963 1966 

Ascó I 2941 1032 
PWR  

(WE 3-loop) 1974 1982 

Ascó II 2941 1027 PWR  
(WE 3-loop) 

1975 1985 

Almaraz I 2947 1049 PWR  
(WE 3-loop) 1973 1980 

Almaraz II 2947 1044 PWR  
(WE 3-loop) 1973 1983 

Cofrentes 3237 1092 BWR  
(GE-6/ Mark III) 1975 1984 

Trillo  3010 1066 PWR  
(KWU 3-loop) 1979 1987 

Vandellós II 2941 1087 
PWR  

(WE 3-loop) 1980 1987 

 

Seven (7) out of the eight (8) nuclear power plants currently operating in Spain have been 
designed in the US, either by General Electric or Westinghouse. The eighth nuclear power plant 
was designed by Siemens/KWU. Since the nuclear technology has been imported in its majority, 
most of the codes and standards required in Spanish NPPs have been developed in the US.  

 

CSN, Spanish Regul atory Body  

Spain has its own Regulatory Body for all radiological activities, CSN (Consejo de Seguridad 
Nuclear �± Nuclear Safety Council). Since its inception, in 1980, CSN1 is an independent entity 
and has had the power to �³draw up and approve technical instructions, circulars, and guides 

relating to nuclear and radioactive facilities and activities relating to nuclear safety and radiological 

protection� .́ 

 

In-Service Inspe ction and In -Service Test ing in Spain  

In Spain, in order to be able to operate, every nuclear power plant must have been granted an 
Operating Permit by the Ministry of Industry. CSN is under the Ministry of Industry and carries out 
a technical review of all applications for Operating Permits. In order to obtain an Operating Permit, 
the utility has to prepare an application. The content of this application is detailed in the Royal 
Decree 1836/1999 of December 3rd. Article 20 states:  

                                                            
1 The first organism overseeing radiological activities in Spain was JEN (Junta de Energía Nuclear – Nuclear 
Energy Joint) created in 1966 and superseded by CSN in 1980. 

2 Published with permission.
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“The application for the operating permit must be accompanied by the following 

documents, updating where appropriate the contents of those submitted when 

requesting the construction permit: 

[…] 

3. Operating standards under normal and accident conditions. These standards and 

the procedures through which they are developed must refer to the facility overall and 

to the different systems of which it is made up.  

c) Operating technical specifications. These shall contain the limit values of variables 

affecting safety, the actuation limits of automatic protection systems, the minimum 

operating conditions, the programme of revisions, calibration and periodic inspections 

of systems and components and operational control.” 

Operating Permits require Plant TS (Technical Specifications) to be kept up to date. US-Plant TS 
require an ISI/IST program based on a 10CFR50.55a approach of ASME Codes and Standards, 
with the conditions, exceptions and alternatives specifically approved by the Spanish regulatory 
body, CSN. This can be appreciated in the following paragraph, typical of a Spanish plants TS 
(similar to US-NRC Standard Technical Specifications): 

An In-Service Inspection Program will be established to oversee in-service inspection 

and in-service testing activities of ASME Class 1, 2 and 3 Components. This program 

shall comply with the following requirements: 

 10CFR50.55a(f) and (g) with the limitations and modifications established in 

50.55a, with the exceptions approved by the CSN. 

 Requisites specifically established by the CSN. 

 Alternatives to 10CFR50.55a specifically approved by the CSN. 

The main difference regarding ISI/IST activities, �E�H�W�Z�H�H�Q���6�7�6�� �D�Q�G�� �6�S�D�Q�L�V�K�� �S�O�D�Q�W�V�¶�� �7�6 is that 
ASME OM Code is not mentioned at all. Section XI is referenced to define weekly, monthly, 
quarterly, etc. intervals. Whereas ASME OM Code is referenced in STS to define these intervals. 
This is probably an update mismatch coming from old times where ASME OM Code did not exist 
and IST of pumps, valves and snubbers were addressed under Section XI. 

 

IS-23“Instruction number IS-23, on in-service inspection at nuclear power plants” 

The second most important document regulating many ISI/IST/Appendix J activities in Spain is 
IS-�������>���@���³Instruction number IS-23, on in-service inspection at nuclear power plants”, published 
in the Official State Gazette, number 283, 24th November, 2009. IS-23 helps define, explain and 
intertwine most of the ISI/IST Codes and Standards.  

IS �± Instrucciones de Seguridad, Safety Instructions in English, are, as defined by CSN: 

“Technical Codes applicable to nuclear safety and radiation protection which have to 

be abided by all subjects under their jurisdiction, once they have been published in 

the Official State Gazette. 

Regarding their legal nature, they constitute rulemakings, integrated in Spanish 

rulemaking. Rule breaking of these Safety Instructions is considered as administrative 

infraction. 

In the process of Safety Instruction, the participation from stakeholders and the public 

in general are encouraged and their opinions considered. Furthermore, previous to 
3 Published with permission.

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/PVS/proceedings-pdf/PVS2017/40702/V001T01A001/2552160/v001t01a001-pvs2017-3505.pdf by guest on 05 M

ay 2021



their approval, they are communicated to the Congress and regarding those that 

oversee radiological protection are communicated even to the European Union.” 

The introduction of this document states:  

“At present, and in view of the absence of Spanish standards governing these 

activities, the nuclear power plants carry out their inservice inspection programmes in 

accordance with the standards defined in the regulations of the country of origin of 

the technology and accepted in the operating permits, the basic standards applied 

being Section XI of the Code of the American Society of Mechanical Engineers 

(ASME) and the Operation and Maintenance Code of this Association (ASME OM 

Code), required by the Technical Specifications. Consequently, this code is 

considered to be an acceptable reference for the drawing up of the in-service 

inspection and testing programmes defined for these facilities, which are included in 

the document known as Manual of In-Service Inspection (MISI)”. 

Note that in IS-23, both ASME Section XI and ASME OM Code are specifically referenced 
when the TS are mentioned. 

The objective of IS-23 is made very clear: 

“The objective of this Instruction is to define the requirements made by the Nuclear 

Safety Council to the licensees of the nuclear power plants regarding the 

establishment of an In-Service Inspection programme guaranteeing that safety-

related structures, systems and components (SSC), and certain safety significant 

SSC’s, maintain their structural integrity and operating capacity such that they operate 

within the defined limits or, otherwise, that the licensees may implement the corrective 

measures required to restore the required safety conditions.  

The requirements set out in the present Instruction are applicable to all the nuclear 

power plants throughout their operating lifetime.” 

In the same document, many elements and concepts original from an ISI/IST US-based approach 
are recognized and defined: reactor coolant pressure boundary (two definitions are provided, one 
for US plants and one for German plants), safety significant element and safety relevant element, 
pre-service inspection, inspection interval, inspection period, leakage test, integrated containment 
leakage rate test, local containment leakage test, etc. 

Further along the responsibilities are established and a general scope regarding ISI/IST activities 
is introduced: 

“Each nuclear power plant operating permit licensee shall oversee the performance 

or status of safety significant structures, systems and components (SSC) by applying 

systematic inspection and testing programmes defined by the licensee himself on the 

basis of what is specified in section four of this Instruction. The scope of the 

programme shall include the following: — The reactor coolant pressure boundary. — 

Safety-related SSC’s. — Safety significant SSC’s considered as a result of the 

application of specific programmes (risk-informed inspection programmes, erosion-

corrosion programmes, etc.) or others required by the CSN”. 

Further along the document, there is a specific statement:  

“Each licensee shall draw up an in-service inspection and testing programme 

including representative samples of all the SSC’s included within the scope defined 

in section three of this Instruction” 

4 Published with permission.
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And now the definition of Manual of InService Inspection, its lifespan and its scope: 

The in-service inspection and testing programmes shall be defined for an inspection 

interval and shall be developed in detail in a document known as «Manual of InService 

Inspection» (MISI). This document shall include at least the following programmes:  

 Non-destructive Examination (NDE) programme.  

 Supports and snubbers programme.  

 Pump and valve testing programme.  

 Pressure testing programme.  

 Containment testing programme.  

 Steam generators programme (at those plants where this is applicable).  

ISI/IST scoping is defined in IS-23 in the following manner: 

The definition of the programmes for each interval, as regards scope, frequency and 

inspection or testing methods, shall meet to the requirements of the Technical 

Specifications (TS), the standards applicable in each case or defined by the CSN in 

the Operating Permit or instructions or requirements issued by the CSN.  

Also, ten (10) year intervals are defined much in the same way as in the US: 

The inspection intervals have a duration of ten years as from the entry into commercial 

operation of the plant and shall be maintained throughout the service lifetime of the 

facility. The duration of the interval may be increased or decreased by no more than 

12 months depending on the operating conditions of the plant, as long as this is 

permitted by the applicable standards 

IS-23 requires the MISIs be kept updated. This may be either because of ten-year interval 
updates, which would result in ASME OM, ASME Section XI Editions and applicable Code Cases 
updates, or minor updates, typically prior to a refueling outage to incorporate design modifications, 
operative experience, corrections, new specific requirements, granted reliefs, etc:  

5.1. The licensees shall draw up the MISI document including the programme of 

inspections and tests to be carried out over an interval of 10 years. This document 

shall be updated at least at the beginning of each interval, the applicable standards 

being used for this task. Updating for other reasons, such as changes in the 

programmes as a result of new requirements, design modifications, detected errors, 

corrections, etc., shall be reported to the CSN six months prior to the beginning of 

each refuelling outage, including in each case the corresponding justification.  

Note also that the MISIs reporting schedule is established in IS-23: 

Changes in MISIs: 

Three months before the refuelling outage, the licensee shall submit the revised MISI, 

or failing this, the sheets that constitute the new revision, in accordance with the 

provisions of the previous paragraph and with the comments of the CSN were they to 

exist. 

Refueling outage and operating ISI/IST activities reporting: 

The licensees shall submit the documentation associated with the inspection and 

testing programmes for each refuelling outage and operating cycle and with the 

corresponding results.  

5 Published with permission.
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Inspection period results: 

The final results reports corresponding to years in which an inspection period comes 

to an end shall include a specific chapter recapitulating on the inspections and tests 

performed throughout this entire period, specifying compliance with the applicable 

requirements, inspection percentages, testing requirements, etc. and evaluating the 

results obtained, root cause analyses where required and corrective actions deriving 

therefrom.  

 

MISIs: In Service In spection and In Service Testing Programs in Spai n 

MISIs are ranked as Basic Documents (DB). Hierarchically this plant document is only below 
Official Exploitation Documents (DOE) i.e. Final Safety Analysis Report, Plant Technical 
Specifications, etc. MISIs in Spain thus include what in the US is usually several different 
programs. An example of a typical MISI�¶�V scope and structure is: 

1. General Requirements �± in this chapter all applicable Codes and Standards, regulations, 
technical analysis, as well as important communications (granted exemptions, provisions, 
etc) with CSN are included. This Chapter is applicable to the rest of the Chapters. This 
�&�K�D�S�W�H�U���D�O�V�R���H�V�W�D�E�O�L�V�K�H�V���W�K�H���0�,�6�,�¶�V��general scope. 

2. Non-Destructive Examination of Class 1 Piping and Components �± this chapter includes 
usually Risk-Informed in Service Inspection of Piping and also ISI of Components. These 
examinations would be under IWA and IWB Subsections. 

3. Non-Destructive Examination of Class 2 Piping and Components �± this chapter may 
include Risk-Informed in Service Inspection of Piping and also ISI of Components. These 
examinations would be under IWA and IWC Subsections. 

4. Non-Destructive Examination of Class 3 Piping and Components �± this chapter includes 
ISI of Piping and Components. These examinations would be under IWA and IWD 
Subsections. 

5. Non-Destructive Examination of Piping Supports and Non-Destructive Testing of 
Snubbers �± Support examinations are under IWA and IWF Subsections. Examination and 
Testing of Snubbers are under ISTA and ISTD Subsections. 

6. Pump Testing Program -  this chapter includes all IST pump requirements and is under 
ISTA and ISTB Subsections. 

7. Valve Testing Program - this chapter includes all IST valve requirements and is under 
ISTA and ISTC Subsections. 

8. Pressure Testing Program - this chapter includes all IST valve requirements and is under 
ISTA and ISTC Subsections. 

9. Primary Containment Testing Program �± This chapter includes all Appendix J testing 
requirements (Regulatory Guide 1.163, NEI 94-01 are also considered). 

10. Primary Containment Inspection Program - this chapter includes ISI of Containment 
structures systems and components. These examinations would be under IWA, IWE 
(metallic containment) and IWL (concrete containment) Subsections. 

11. Anexes: ISI/IST PIDs, Sketches, Isometric drawings, Interference Sheets. 

Other Chapters may be applicable depending on plant design, and/or specific requirements: 
Steam Generator Tubbing Inspection Program, Turbine Valve Testing Program, etc. MISIs are 
usually over 1500 pages long and oversee all ISI/IST activities in a NPP. 

MISIs do not include the distribution of activities in the refueling outages belonging to a same 
interval. They specify all areas under ISI/IST scope and establish requirements, corrective 
actions, scope expansions, acceptance criteria, etc. Outage Inspection Programs are developed 
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from MISIs and in these documents, procedures to be used are defined. Outage Inspection 
Reports close the loop.  

We believe that the fact that everything regarding ISI/IST activities is considered into one single 
document helps to organize ISI/IST activities and requirements. Firstly, during ten-year interval 
updates, both ASME OM Code and Section XI applicable editions will be updated at the same 
time. Secondly, regarding ASME OM scope explicitly, the same edition will apply for pumps, 
valves and snubbers. We think both of this factors help to implement a coherent and 
comprehensive ISI/IST program. 

 

Scoping  in  MISIs 

�,�Q���W�K�H���0�,�6�,�V���D���J�H�Q�H�U�D�O���V�F�R�S�H���L�V���H�V�W�D�E�O�L�V�K�H�G���L�Q���&�K�D�S�W�H�U���������³�*�H�Q�H�U�D�O���5�H�T�X�L�U�H�P�H�Q�W�V�´����This general 
scope is mainly based on:  

 10CFR50.55a �³�&�R�G�H�V���D�Q�G���6�W�D�Q�G�D�U�G�V�´,  
 Regulatory Guide 1.26 �³Quality Group Classification and Standards for Water, Steam and 

Radioactive Waste Containing Components of Nuclear Power Plants�  ́and  
 Standard Review Plan 3.2.2 �³System Quality Group Classification� .́  

Other applicable documentation often considered for ISI/IST scope definition may be:  

 �6�W�D�Q�G�D�U�G���5�H�Y�L�H�Z�� �3�O�D�Q�� ������������ �³Plant Design for Protection against Postulated Piping 
�)�D�L�O�X�U�H�V���L�Q���)�O�X�L�G���6�\�V�W�H�P�V���2�X�W�V�L�G�H���&�R�Q�W�D�L�Q�P�H�Q�W�´, and  

 Standard Review Plan 6.6 �³�,�Q-�6�H�U�Y�L�F�H���,�Q�V�S�H�F�W�L�R�Q���R�I���&�O�D�V�V�������D�Q�G�������&�R�P�S�R�Q�H�Q�W�V�´. 
 �6�W�D�Q�G�D�U�G���5�H�Y�L�H�Z�� �3�O�D�Q�� ������������ �³�)�X�Q�F�W�L�R�Q�D�O�� �'�H�V�L�J�Q���� �4�X�D�O�L�I�L�F�D�W�L�R�Q�� �D�Q�G�� �,�Q�V�H�U�Y�L�F�H�� �7�H�V�W�L�Q�J��

Programs for Pumps, Valves �D�Q�G���'�\�Q�D�P�L�F���5�H�V�W�U�D�L�Q�W�V�´. 

This general scope is applicable to the rest of the chapters of the document. It is in this general 
scope where all systems under ISI or IST are included. Specific scoping takes place in each 
individual chapter. 

Closing in on in-service testing, there is a specific chapter for each of the components under 
ASME OM scope: pumps, valves, and snubbers. It is in these chapters where components are 
individually identified and their examination and testing requirements established and explained. 

As a general rule, in Spain, IST programs have in scope over 20 pumps, 500 valves and 100 
snubbers.  

 

Scop ing according to 10CFR50.55a and its impac t in Spanish NPPs  

As of the date of the elaboration o�I���W�K�L�V���G�R�F�X�P�H�Q�W�����0�D�\�����������������1�5�&�¶�V��next final rule is pending 
publication. In the proposed rulemaking of Friday, September 18th, 2015 (80 FR 56820) preceding 
the final rulemaking, the NRC envisaged to eliminate Class 1, 2 and 3 for scoping of IST program 
definition. Instead, NRC proposed to implement in 10CFR50.55a the same approach for scoping 
to that of Standard Review Plan 3.9.6 and ASME OM Code, ISTA-1100. The intent is to align both 
NRC requirements and ASME OM Code requirements. These requirements do not limit IST scope 
to ASME Class 1, 2 or 3, instead they require the licensee to analyse which components fulfil one 
of the safety functions as defined in ISTA-1100 a), b) and c). If a component fulfils one or more 
of the safety functions defined therein, then the component has to be included in the applicable 
IST program. This, depending on when the plant was built could lead to a small IST scope 
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expansion (post-Regulatory Guide 1.26 plants) or a major IST scope expansion (pre-Regulatory 
Guide 1.26 plants). 

IS-23 refers to SSC, not explicitly considering Class 1, 2 and 3 components. In the plant TS 
10CFR50.55a is referenced and as shown previously, class 1, 2 and 3 as a way of defining scope 
are used. It is important to note that once the 10CFR50.55a is passed (Final Rulemaking) it is 
also applicable to Spanish NPPs. In our experience, this process in Spain would probably take a 
little bit more time than in the US (30 days) but nevertheless scope expansion would inevitably 
follow the publication of the Final Rulemaking.  

All US-designed Spanish NPPs except C.N. Garoña were designed and built considering 
Regulatory Guide 1.26, and thus most safety components have a Class Group classification 
according to their design function. This means that for Spanish NPPs the foreseeable scope 
expansion will be limited and of no great impact. Currently, some Spanish NPPs have a few non-
class components �D�O�U�H�D�G�\���L�Q���W�K�H�L�U���,�6�7���V�F�R�S�H�V���D�V���D���U�H�V�X�O�W���R�I���0�,�6�,�V�¶���U�H�Y�L�V�L�R�Q�V�����7�K�L�V���L�V���R�I���F�R�X�U�V�H���L�Q��
line with one of the initial statements of Standard Review Plan 3.9.6: 

The review should also include any other pumps, valves, and dynamic restraints not 

categorized as ASME BPV Code Class 1, 2, or 3 that have a safety-related function. 

We think this is a clear example of how Spanish nuclear regulations, international applicable 
Codes and Standards and US nuclear regulations are coordinated in the Spanish nuclear 
industry.  

 

ASME Section XI  vs ASME OM Scope : the snubb er case  in Spain  

In the US, as some plants are migrating their snubber IST programs from ASME Section XI to 
ASME OM Code scoping issues have arisen. Some plants have a great snubber population (up 
to 500 snubbers per unit). Scoping criteria under Section XI has certain exemption provisions. 
The main exemption criteria are: diameter, pressure and temperature (almost all lines under 4 
inches in diameter or 1900 kPa pressure and 95C temperature are exempted from ASME Section 
XI requirements). Many snubbers have been placed in lines exempt under Section XI, and thus 
have been exempt from examination and testing under Section XI requirements. However, under 
ASME OM Code, all snubbers performing one or more of the safety functions defined under ISTA-
1100 a), b) and c) must be included in the IST scope. This may result in a significant scope 
expansion for certain NPPs.  

The situation in Spain does not seem to be a problem an issue at all: 

On the one hand, in Spain, snubber program migration from ASME Section XI to ASME OM Code 
took place in the 1990s, when Spanish NPPs initiated their second ten year intervals. In those 
times, one of the applicable Code for snubbers, approved by 10CFR50.55a was, among others, 
Part 4 of ASME/ANSI Oma-1988 Addenda to ASME/ANSI OM-1987. 

On the other hand, the number of snubbers in scope in Spanish NPPs varies significantly from 
reactor to reactor (some have around 150 per unit and others less than 20). When the plants were 
built in Spain the number of snubbers per unit was around 500. Further down the road this 
demonstrated to pose an enormous amount of work and the number of snubbers in Spanish NPPs 
was greatly reduced. Many snubbers were dismounted after piping seismic analysis 
demonstrated many of them were unnecessary. Furthermore, in Spanish NPPs, only a few 
snubbers are located in lines that would be exempt under Section XI scope requirements, thus 
not posing a scope expansion issue when Spanish snubber IST programs migrated from Section 
XI to ASME OM Code. 

8 Published with permission.

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/PVS/proceedings-pdf/PVS2017/40702/V001T01A001/2552160/v001t01a001-pvs2017-3505.pdf by guest on 05 M

ay 2021



 

Conclusions  

In our paper, we expected to show a glimpse of how a small country such as Spain, with no 
original nuclear technology keeps up with codes and standards focused on nuclear safety and 
regulations. Neither the Spanish NPP industry nor the CSN have the weight and size of their US 
counterparts. This is why we are integrated into most of the nuclear international organisms, 
regulatory and industry alike, and not only in the US but also in Europe.  

There is one Code, but there are many plants, not only in the US, also overseas. The great 
challenge we face is how to be able to integrate such a wide population, both technologically and 
culturally so that throughout the world we do not only apply the same Code but also fully 
understand its intent and thus implement it properly.  
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