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ABSTRACT 

NEK is currently using a standard format of operation’s Technical Specifications - STS 
(based on NUREG-0452), which are planned to be converted into Improved Technical 
Specifications – ITS (based on NUREG-1431). To facilitate the development of individual 
ITS, each reactor vendor owners group (OG) and the NRC staff developed improved standard 
TS (ISTS). For Westinghouse plants, the ISTS are published as NUREG-1431, and this 
document is going to be the basis for the new NEK ITS. 

It has been recognized that nuclear safety in all plants would benefit from improvement 
and standardization of ITS, so this was also addressed and recognized by the NRC. There are 
several plants around Europe and US, which have replaced the format into ITS which brings a 
lot of improvements and practical value in operations. 

The main objective of conversion is to completely rewrite, reformat, and streamline the 
existing STS. Emphasis is placed on human factors principles to improve clarity and 
understanding. The Bases section will be significantly expanded to clarify and better explain 
the purpose and foundation of each specification.  

There might be some proposed changes to the existing STS that deviated from the ITS 
in NUREG-1431 and constitute a relaxation of the existing STS. Each of these additional 
proposed changes will be described and evaluated in amendment application and justified on 
a case-by-case basis. 

Since the NEK is going to operate for more than 20 year without considering life 
extension, such conversion will be beneficial for operation personnel as well as regulation, 
surveillance and focus on operation’s safety. At the present, only preliminary plan of STS 
conversion exists, showing the time frame of approximately 2 years of conversion process and 
numerous tasks that need to be performed. The plan is to begin with process in year 2004 and 
finish project in 2006, which means use of new ITS in main control room in year 2007. 
Beside the main process of conversion, there are also two bigger processes that need to be 
finished and fully applied: training to use ITS and implementation of document changes at 
plant (USAR, procedures, programs, Technical Requirement Manual - TRM etc.) which are 
time and man-power consuming processes.  
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1 INTRODUCTION 

Krško Nuclear Power Plant (NPP) is currently using a standard format of operation’s 
Technical Specifications - STS (based on NUREG-0452), which are planned to be converted 
into Improved Technical Specifications – ITS (based on NUREG-1431). For Westinghouse 
plants, which is also the case at Krško NPP, the ISTS are published as NUREG-1431, and this 
document is going to be the basis for the new NEK ITS. 

 
The main objective of conversion is to completely rewrite, reformat, and streamline the 

existing STS. Emphasis is placed on human factors principles to improve clarity and 
understanding. The Bases section will be significantly expanded to clarify and better explain 
the purpose and foundation of each specification. The proposed changes from the existing TS 
will be grouped into four general categories, as follows: 
1. Non-technical (administrative) changes, which are intended to make the ITS easier to 
use for plant operations personnel. They will be purely editorial in nature or will involve the 
movement or reformatting of requirements without affecting technical content. 
2. Relocation of some requirements, which includes items that are in the existing NEK 
STS but do not meet the criteria set in the policy for inclusion in the ITS. In general, this 
mean the relocation of items from the NEK TS to the Updated Final Safety Analysis Report 
(USAR), appropriate plant-specific programs, procedures and ITS Bases (based on NUREG-
1431). Once these items will be relocated by removing them from the STS to NEK-controlled 
documents, the NEK may revise them under the provisions of 10 CFR 50.59 process. 
3. More restrictive requirements, which will consist of proposed NEK ITS items that are 
either more conservative than corresponding requirements in the existing NEK STS, or are 
additional restrictions which are not in the existing NEK STS but are contained in NUREG-
1431. Examples of more restrictive requirements could be: placing a Limiting Condition for 
Operation (LCO) on plant equipment that is not required by the present TS; more restrictive 
requirements to restore inoperable equipment; and more restrictive surveillance requirements. 
4. Less restrictive requirements, which will be relaxations of corresponding requirements 
in the existing NEK STS, which provided little or no safety benefit and are placing 
unnecessary burdens in NEK STS. These relaxations are mainly the result of generic NRC 
action or other analyses. They will be justified on a case-by-case basis for NEK Safety 
Evaluation (SE), which will be issued with the license amendment. 

In addition to the changes described above, there might be some proposed changes to 
the existing STS that deviated from the ITS in NUREG-1431 and constitute a relaxation of 
the existing STS. Each of these additional proposed changes will be described and evaluated 
in amendment application and justified on a case-by-case basis. 

Since the NEK is going to operate for more than 20 year without considering life 
extension, such conversion will be beneficial for operation personnel as well as regulation, 
surveillance and focus on operation’s safety. At the present, only preliminary plan of STS 
conversion exists, showing the time frame of approximately 2 years of conversion process and 
numerous tasks that need to be performed. The plan is to begin with process in year 2004 and 
finish project in 2006, which means use of new ITS in main control room in year 2007. 
Beside the main process of conversion, there are also two bigger processes that need to be 
finished and fully applied: training to use ITS and implementation of document changes at 
plant (USAR, procedures, programs, Technical Requirement Manual - TRM etc.) which are 
time and man-power consuming processes. 
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2 CONVERSION PROCESS 

2.1 Regulatory Background 

The proposed action will replace the existing Krško NPP Technical Specifications (TS) 
in their entirety with a new set of TS based on NUREG–1431, “Standard Technical 
Specifications Westinghouse Plants,” [1]. It has been recognized that nuclear safety in all 
plants would benefit from improvement and standardization of TS. The proposed changes 
from the existing TS can be grouped into four general categories, as follows: 

1. Non-technical (administrative) changes, 
2. Relocation of requirements, 
3. More restrictive requirements, 
4. Less restrictive requirements, 

Changes that are administrative in nature won’t have effect on the technical content of the TS. 
The added value will be in increased clarity and understanding to the TS and is expected to 
improve the operator’s control of the plant in normal and accident conditions. 
Relocation of requirements to licensee-controlled documents will not change the requirements 
themselves. Future changes to these requirements will be made by the licensee under 10CFR 
50.59 or, which ensures continued maintenance of adequate requirements.  
Changes involving more restrictive requirements will be such to enhance the safety of plant 
operations. Changes involving less restrictive requirements will be reviewed individually.  
 
Part of conversion process is based on 10CFR50.36 “Technical Specifications” [2], which 
defines the criteria for relocation of TS Limiting Conditions for operation (LCO’s). A TS 
LCO of a nuclear reactor must satisfy one or more of the following criteria: 
Criterion 1.  Installed instrumentation that is used to detect, and indicate in the control 

room, a significant abnormal degradation of the reactor coolant pressure 
boundary. 

Criterion 2.  A process variable, design feature, or operating restriction that is an initial 
condition of a design basis accident or transient analysis that either assumes 
the failure of or presents a challenge to the integrity of a fission product 
barrier. 

Criterion 3.  A structure, system, or component that is part of the primary success path and 
which functions or actuates to mitigate a design basis accident or transient 
that either assumes the failure of or presents a challenge to the integrity of a 
fission product barrier. 

Criterion 4.  A structure, system, or component which operating experience or probabilistic 
risk assessment has shown to be significant to public health and safety. 

 
The above listed criteria have significant value for ITS conversion process and consequential 
relocation of LCO’s. 
Nuclear Energy Institute issued a guideline for ITS process “NEI 96-06 IMPROVED 
TECHNICAL SPECIFICATIONS CONVERSION GUIDANCE” [3], which will be a 
baseline guide for Krško NPP conversion process. 
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2.2 General ITS Conversion Process 

The ITS conversion process is performed in two steps; preparation phase and approval 
and licensing phase. 

Preparation phase is a process from the beginning to license amendment request to the 
regulatory body. Approval and licensing phase starts with licensing amendment request and 
ends with actual implementation of ITS. Worldwide practices shows that time required to 
implement both phases of ITS conversion is about 20 to 30 months. 
 
Preparation phase: 
 
Preparation phase represents the selection, review, conversion and evaluation of STS in 
manner to perform ITS conversion. In general there are steps as follows: 
 
a) TS selection criteria (10CFR50.36): Based on reference [2] there are LCO’s in STS 

that could be relocated or eliminated from STS to other plant documents [4]. Based on 
criteria and standard LCO list requirements, a special matrix must be developed to 
perform selection of LCO’s that could be relocated. An example of such matrix for 
LCO 3.4.5 is shown in Table 1. 

 
Table 1: Example of TS selection criteria application 

 

TS Criteria Application Summary: LCO 3.4.5 Steam Generators 
Subject Specification: LCO 3.4.5 
Corresponding NUREG 1431 Rev.2 Specification: LCO 3.4.4, LCO 3.4.5, LCO 3.4.6 
Criterion: 

Applicable? 
Criterion 1: Instrumentation for Detection of RCPB 
Degradation 

No 

Criterion 2: Initial Condition of DBA or Transient No 
Criterion 3: Mitigating Feature (SSC) of DBA or 
Transient 

No 

Criterion 4: Significant Contributor (SSC) to Risk No 
WCAP-11618 + Addendum 1 page reference: 3-80, 3-81, B-4, B-7 
Discussion: 
 
Detailed description of reasons that certain LCO is retained or relocated from STS. 
New location of LCO: N/A 

 
b) Development of ITS: This phase represents creation of new ITS text and ITS Bases 

text in a format which is defined in [1] and complies with requirements given in [5]. 
The final product is an electronic and paper format of new ITS for the plant, which is 
going to be used after final approval. 

c) Mark-up of the existing STS: The main idea is to develop a marked-up document 
(bases on NPP Krško STS), where changes in text are marked in a systematic way. 
Format changes are not the subject of such mark-up, because it is less important and 
thus important text changes will be hidden. Changes are divided into several 
categories, like: 
A – Administrative, 
M – More Restrictive, 
R – Relocated, 
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L – Less Restrictive, 
LA – Removed Detail 
Each category has sequence numbering ## (like R##, or M##). After each section or 
subsection of ITS there is a table with listed changes and short descriptions of their 
purpose. 

d) Mark-up of the ITS: The process is very similar as one described in item c), except that 
basic document is NUREG 1431. Changes are put on text of standard ITS in 
comparison with new plant specific ITS. Reasons are different, such as specific data, 
specific equipment, current licensing basis, terminology etc. Usually there is great 
deviation in Bases text, where amount of information is significantly bigger that in STS 
and specific items are required to be described in detail. 

e) Road Map Document: The purpose of this document is to develop a useful tool, which 
helps reviewers and other involved people during conversion process. Actually this is a 
table where based on STS LCO’s their relocation LCO’s and criteria are listed. 

f) Safety Evaluation: Based on No Significant Hazards Considerations process [6] the 
evaluation of each particular change or group of changes must be developed. This 
process could be avoided by independent review with independent personnel in plant or 
from external institution. 

 
Approval and licensing phase: 
 
This phase represents the review of ITS package documents by regulatory institution and 
development of plant specific documents, procedures, training and other preparations at plant. 
After amendment request there is a time frame of regulatory body review and approval of the 
ITS. Plant use this time to perform some other tasks, such as: 
• Development and revision of procedures and programs (surveillance, system 

operating, maintenance, general operations, administrative procedures etc). 
Implementation of ITS require development and revision of plant programs like 
(TRM, COLR, PTLR). 

• Training: plant personnel shall be introduced and trained based on new ITS: RO, SRO, 
STA, operations personnel, engineering, management and technical operations 
personnel. 

• Development of TRM: Technical Requirements Manual (TRM) plays significant role 
in ITS conversion process. Most of requirements from STS are relocated into TRM, 
which has status of plant program. The format is very similar like STS or ITS, but 
changes could be made based on 10CFR50.59. 

After official approval of ITS by regulatory body, there is usually a post implementation 
review done by regulatory body. 
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2.3 ITS implementation plan for NPP Krško 

In general NPP Krško conversion project will follow practices described in Section 2.2. 
There are some specific issues, which requires very specific steps within the project. 
Licensing process requires involvement of authorized institution for independent review. In 
addition there are a lot of specific STS issues, which must be considered within the project. 
The need and benefit of the ITS implementation could be justified by the wide range of facts. 
Program MERITS (Methodically Engineered, Restructured and Improved Technical 
Specifications) uses more understandable improved format, written in table format with 
extended and sophisticated description of Bases. Logical operators (and/or) bring reliable and 
non-ambiguous directions in LCO’s. A lot of less-important issues are relocated to other plant 
programs to make operators job more understandable, clear and easier. Beside this operator 
benefits, there are many relaxations in surveillance requirements and action completition 
times based on probability and consequences of events related to this systems. 
 
MERITS benefits are: 
Increase in safety: 

• Easier and better format of ITS – minimize human (operator) mistakes and bring 
better understanding of required actions, 

• Emphasize on important issues – all issues with lower importance are relocated or 
deleted from ITS. That means that plant operations are less sensitive on some 
unimportant and less-important LCO’s, which could possibly require plant shutdown, 
power reductions and unnecessary actions (tests for example) affecting equipment 
aging. 

• The knowledge database is very increased by new Bases. That brings a lot of 
understanding to the background of ITS. Again, this is benefit for plant safety and 
minimize human error probability. 

Plant operability increase: 
• New format requires about 40% less LCO’s. This means less potential limits for 

operations, fewer costs for licensing in future, less possibility for actions, which could 
affect reliable plant operations. 

• Relaxation of surveillance requirements and lower frequency of surveillances 
minimize plant equipment ageing, possibilities for equipment failures and 
consequentially long term stable operation of the plant. Beside this operation benefits 
there are less manpower requirements for performance of surveillance testing, which 
are proportional to operation costs. 

• Increase of AOT (Allowable Outage Times) for plant equipment is a great benefit for 
plant operations. In some cases allowable outage times didn’t allow operators to 
perform needed actions within reasonable time frames. ITS AOT is more flexible from 
the operator point of view. 

• Reduction in number of actions that require plant transients or plant shutdown. 
• Reduction in number of reportable events 
• Reduction in number of possible re-licensing items (TRM, Bases could be changed 

without regulatory body approval, based on 10CFR50.59). 
 
NEK project will fully follow generic approach with some minor deviations. Basic steps are 
shown on Figure 1. 

Proceedings of the International Conference Nuclear Energy for New Europe, Portorož, Slovenia, Sept. 8-11, 2003 



707.7 

Development of TS
selection criteria

SELECTION
CRITERIA

Development of ITS
markup

ITS
MARKUP

Development of STS
markup

STS
MARKUP

Development of
Road Map Document

ROAD MAP
DOCUMENT

Development of ITS
and Bases

ITS BASES

LICENSING AMENDMENT
REQUEST

AUTHORIZED INSTITUTION
REVIEW

Regulatory Body
Review and
pre-approval

communication with
NEK

NEK prepare additional
documents and activities

TRM

COLR

PTLR

Training
Procedure

revision

LICENSING
AMENDMENT

REVIEW
COMMENT

 
 

Figure 1: NEK ITS Conversion Project Plan 
 
 
2.4 Conclusions 

NEK is in process of project plan development and considering possibilities and reference 
experience. The implementation would be definitely improvement in safety, better operations, 
reliability of plant, optimized surveillance and unnecessary cost for plant transients and 
shutdown. 
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Long-term benefit could be estimated to cover project costs. 
Since NPP Krško is US design plant and plant has followed US regulations and practices, 
there is natural choice to follow US regulatory and industry practice in development of ITS as 
described above. 
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