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1 BACKGROUND & DESCRIPTION OF PROBLEM

1.1 Background

The Liquid Waste Processing System is designed to receive, segregate, process,
recycle and discharge liquid wastes during normal operation, refuelling outages
and maintenance activities. The system design considers potential personnel
exposure and assures that quantities of radioactive releases to the environment
are as low as reasonably achievable. All design requirements and limitations are
detailed described and specified in USAR (11.2 Liquid Waste processing system).

WP and BR evaporator packages are integral parts of the Liquid Processing
System. In general the purpose of WP and BR evaporators is identical and units
are interconnected so that they serve as a standby for each other. Original design
purpose of BR evaporator was just for recycling reactor grade water and reusing
of Boron, while purpose of WP evaporator is processing all liquid waste (nuclear
and non reactor grade. For normal operation of power plant at least one of two
evaporator units shall be operable. It is desired that works on WP evaporator are
performed on on-line. Due to a fact that WP evaporator has more operating hours
and based on the health condition NEK preferes works on WP eveporator, while
BR evaporator will be in function to support normal operation. After succesful
completition of works on WP system NEK will provide a decission to implement the
same solution on BR system.

Liquid Waste Processing System collects and processes potentially radioactive
waste liquids for recycling or release to the environment. Provisions are made to
sample and analyse fluids before they are discharged. Based on the laboratory
analysis, these wastes are either released under controlled conditions via the
Essential Service Water system or retained for further processing. Permanent
records of liquid releases are provided by analyses of known volume of waste. This
system is also equipped with sample vessel for gas analysis. The Liquid Waste
Processing System does not include provisions for processing secondary system
wastes.

The Liquid Waste Processing System is capable of processing up to 1 gpm
(0.23m3/h) of primary coolant leakage with no change in system operation. Normal
operation flow rate is up to 6 gpm (1.36m3/h) not including laundry type effluents,
which are normally discharged without evaporative processing. The original design
capacity is 15gpm (3.4m3/h) and efficiency of destilat product to 10ppm of boron
concentration or less.

1.2 Description of Problem

The design of the existing evaporator packages was performed by Westinghouse
Electric Corporation (Philadelphia) in 1977. Original equipment is in operation for
more than 40 years and is in general obsolete.
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Original construction meets requirements for American Nuclear Society Safety
Class 3 equipment. However, in year 2010, NEK has performed a declassification
process, by which almost complete GH, WP and BR Systems became classified
as Non-Nuclear Safety Related. Only the components which are in direct contact
with safety related systems, like Component Cooling system has left classified as
Safety Related (Waste Evaporator Package Vent Condenser WPEVWDO01-CND1,
Waste Evaporator Package Evaporator Condenser WPEVWDO01-CND2, Waste
Evaporator Package Distilate Cooler WPEVWDO01-COL1, Concentrate Pump
Cooler WPEVWDO01-COL2).

According to the analysis performed by NEK in 2021 most of the mechanical
components are in an adequate condition and could be maintained, but some
problems are appearing in the electrical and I&C equipment due to aging and
obsolescence. Additional the procurement of some spare parts is not possible,
therefore complete maintenance of the units has become a challenge. After 40
years in operation we are also facing with effects of component aging.

Therefore, the replacement of complete (mechanical, electrical, instrumentation &
control) WP unit with new one is the optimal solution in sense of operation concept
and its control from maintenance perspective, installation circumstances and
available space.

Due to a fact that original supplier is not in business anymore and there are no
available products on market NEK is in position to find potential contractor for key
turn contract for engineering, manufacturing, delivery, installation and startup of
new equipment manufactured according to original design documentation and
applicable standards.

ABBREVIATIONS & DEFINITIONS
Abbreviations

AB Auxiliary Building

ANSI American National Standards Institute
BOM Bill of Material

BR Boron Recycle

CC Component Cooling Water System
CDP Conceptual Design Package

CFR Code of Federal Regulations
CMTR Certified Material Test Reports
CoC Certificate of Conformity

CS Carbon Steel

DCM Document Control Module

DD Demineralized Water

DMP Design Modification Package

ESD Engineering Service Division

FAT Factory Acceptance Test

FD Flour Drain System

FDCR Field Design Change Request
FSAR Final Safety Analyze Report

HE Handling Equipment System
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HOP Handover Protocol

ID Identification Number

1&C Instrumentation and Control

IEEE Institute of Electrical and Electronics Engineers

IP Installation Package

LCO Limiting Conditions for Operation

MECL Master Equipment Component List

NEK Nuklearna Elektrarna Krsko

NCR Non Conformance Reports

NSR Non Safety Related

NPP Nuclear Power Plant

OBE Operating Basis Earthquake

QA Quality Assurance

QC Quality Control

oL On Line

QSD Quality System Division

PO Purchase Order

PMM Project Management Manual

PQP Project Quality Plan

RE Outage

RG Regulatory Guide

SNSA Slovenian Nuclear Safety Administration

SAT Site Acceptance Test

SR Safety Related

SSC System, Structures and Components

SUP Start-Up Procedure

SSE Safe Shutdown Earthquake

TOP Turn-Over Package

TR NEK Technical Reports

TS NEK Technical Specification

QA Quality Assurance

URSJV Uprava Republike Slovenije za Jedrsko Varnost (Slovenian Nuclear
Safety Administration)

USAR Currently valid NEK Updated Safety Analysis Report

USNRC United States Nuclear Regulatory Commission

WP Waste Processing

VISV Zakon o varstvu pred ionizirajoéimi sevanji in jedrski varnosti
(Radiation Protection and Nuclear Safety Act)

N/A Not Applicable
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2.2 Definitions

e Commissioning - The process by means of which SSC of facilities and
activities, having been constructed, are made operational and verified to be in
accordance with the desigh and meeting the required performance criteria.

¢ Design - shall mean documentation preparation in accordance with NEK ESP
2.602 and all other relevant procedures of the ESP 2.602 under item 2.0

e Design Documents - Specifications and drawings derived from regulatory
requirements and/or design, quality assurance, and process requirements for
use in the procurement, fabrication, installation, examination and testing; and
analyses and reports that substantiate design characteristics or evaluate item
performance.

o Design Basis - is a set of information, regulatory requirements and postulated
accident scenarios (gathered in USAR) for which nuclear power plant SCC
were originally designed. Information identifies the specific functions to be
performed by a structure, system or component of a facility, and the specific
values or ranges of values chosen for controlling parameters as reference
bounds for design. These values may be (1) restraints derived from generally
accepted state-of-the art practices for achieving functional goals or (2)
requirements derived from the analysis (based on calculation and/or
experiments) of the effects of the postulated accident for which a structure,
system, or component must meet its functional goals. They may also result
from the regulatory requirements or applicable codes and standards.

o Engineering shall mean the profession of applying scientific principles to the
design, construction, maintenance, and of operation of buildings, equipment
and systems

o Exclusion Area is the area within a circle with the center in the center of the
nuclear power plant reactor and a radius of 500 m;

¢ Installation shall mean all the activities and measures to successfully install
the projects in accordance with the requirements of the NEK procedure ESP
2.619.

e Procurement shall mean the provision of all personnel, techniques, services
and tools/equipment necessary or appropriate to successfully complete the
Project

e Project shall mean modification 1257-WP-L, Replacement of Waste
Evaporator Package - WPEWVDO01

e Purchaser or NEK or NPP Krsko shall mean Krsko Nuclear Power Plant.

e Specification shall mean SP- ES5134, Rev. 0 Replacement of Waste
Evaporator Package - WPEWVDO01, Technical Specification

¢ Start-up shall mean testing to validate system functionality and performance
while operating new equipment

¢ Handover Protocol (HOP) shall mean all finalizing activities and
documentation submission signifying that the work required by the plant
modification packages has been performed, installed and tested in accordance
with requirements of the design modification package.
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SCOPE OF SERVICES

General

Services to be provided by Contractor

The Contractor's scope of services includes “TURNKEY” project that shall include
all required engineering and labor to encompass all required design engineering
work (reverse engineering), analysis, material procurement, manufacturing, civil
work, transportation including on the site unloading, installation/erection,
supervision, required system testing activities (startup and performance) and
project closure.

Scope of Services in this “TURNKEY” project that is to be physically and
functionally completed in a way which will achieve and meet all performance
criteria proposed by the Contractor and accepted by NPP Krsko including other
requirements of this specification and documentation referenced by it.

Within the scope of this project the following major activities shall be implemented:

e Design per ESP-2.602; Plant Design Modification — preparation of DMP.

e The Contractor is responsible for preparation and installation of all necessary
Temporary Modifications needed to execute this modification.

¢ Project coordination & Quality Assurance.

¢ Planning, scheduling, reporting, site walk downs.

e Preparation of Technical Procurement specification for new Waste Evaporator
Package Unit WPEVWDO01 components.

¢ Preparation and Certification of Design specification by Registered Professional
Engineer (RPE) for new WP unit Heat Exchangers. Certified Design
Specification for SR HEX shall include all technical requirements required for
procurement of ASME IlI Class 3 equipment, including specific testing
requirements, like Liquid Penetrant, Hydrostatic test and Helium Leak test.

e Procurement and supply of all required equipment and material. Material and
equipment shall be purchased by Contractor and previously approved by
Purchaser. Contractor/Bidder shall provide fix and firm price for offered scope
of equipment supply, with clear identification of required/recommended spare
parts, with clear identification of required/recommended spare parts for reliable
operation for next 10 years.

¢ NEK nterest is to keep some existing equipment as spare parts for maintenance
of existing BR evaporator configuration. NEK decontamination department will
support the activities for general decontamination, for all other activities
(dismantling, packing, transport) is responsible Contractor.

o NEK will provide Radiological supervisory and control for all activities in room-
032 (decontamination, cleaning, transport of old equipment).

e NEK is responsible for temporary storage of dismantled equipment and final
decommissioning. For transport is responsible contractor.

¢ Internal decontamination of existing WP unit shall be performed using oxide and
base metal removal decontamination metod or equivalent.

e Decontamination and ALARA plan shall be included in general work schedule
plan prior dismantling of existing WP evaporator unit.

e Provide metallic boxes and containers for storage of the old components.
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e New design shall include thermal insulation to assure low dose rates in existing
cubicle of WP configuration.

e Provide/design integrated shielding on high dose rate subcomponents to assure
ALARA in operation/maintenance of the new unit, as necessary.

e Preparation of all installation packages for mechanical, electrical/l&C and civil
scope of works.

e Complete installation work in AB — demolition of existing and installation of new
equipment, including transportation of old equipment from AB to WMB and all
new equipment inside NEK (from outside warehouse to AB) and inside AB.

e Construction supervision, Installation supervision, Testing of all equipment,
Commissioning and Start-up Supervision.

e Preparation and processing of potential FDCRs per NEK ESP-2.609 as results
of correcting the design errors inside approved DMP and resolving the problems
during installation or testings due to the design/construction errors inside
approved design documentations.

e Ensure that FME controls are incorporated during development of modification
to ensure prevention of foreign material, and consider potential FME impact on
systems.

¢ [nstallation of new WP evaporator configuration, Start-up testing and Site
Acceptance Test shall be performed with the surveillance and assistance of
Contractor representative.

o ALARA principals shall be predicted and implemented for this modification.

e Complete DCM and MECL update of new or by modification affected equipment
and documents.

e Preparation of AS-Built drawings and Turn Over Package.

¢ Revision of all the impacted documentation and project closure - HOP.

e Proposed design solutions based on reverse engineering concept provided in
the attached CDP 1257-WP-L shall be verified and approved via detailed design
and is just one of the options for replacement of the Waste Evaporator Package
system in NEK.

Bidder is encourage to propose alternate or different solution for Waste
Evaporator Package system as described in the CDP, based on the latest
industry practice, its own experiences and confirmed references from Nuclear
industry.

In the proposal, bidder shall provide simplified flow diagram of the new proposed
solution, integrated into NEK process and systems, considering NEK
requirements (e.g. design flow of 15 gpm, efficiency of less than 10ppm,
radiological limitations specified in USAR - 11.2 Liquid Waste processing
system). For such new proposed solution bider shall describe its operational
instructions, provide components dimensions and present it on layout drawing.
By all means, the design of optional (alternate) Liquid Waste Processing
system shall assures that quantity of boron to the environment (Sava river) is
in line with annual limit 60.9kg, as requested by Environmental Authorities.
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The selection of proposed Suppliers/manufacturers and potential Subcontractors
shall be transparent and results provided to the Purchaser for approval.

All engineering, design work, associated equipment installation and
commissioning shall be scheduled in accordance with the overall Project Schedule
(see Paragraph 34 SCHEDULE REQUIREMENTS) to fulfill requirements for
execution of the Project.

The Contractor shall be responsible for compliance with all the detailed
requirements of this Specification and its referenced documents. The Contractor
shall perform the necessary reviews to assure that the supplied items will comply
with all interface requirements of the existing plant systems, as mentioned in this
Specification and related Conceptual Design Package. All technical solutions
required for a safe, reliable and efficient operation of the new installed systems
shall be considered and provided.

After the contract is awarded, but prior to the final preparation of DMP document,
detailed walk-downs shall be performed by Contractor and his subcontractors. The
main purpose of the detailed walk-down is to confirm the design inputs and to
confirm that the As-Built status in the plant is same as it is shown in the existing
NEK documentation (DCM items). If during that walk-down or during the DMP
development any discrepancies are found between actual As-Built status in the
field and the existing NEK documentation or if appropriate As-Built documentation
does not exist at all, it is the Contractor's obligation to perform a detailed walk-
down/As-Built process and to prepare needed correct As-Built documentation for
known purposes. As a consequence of this walk-down process and possible
discrepancies found, Contractor and his subcontractors are requested to report
found discrepancies to NEK, but they are not requested to correct NEK DCM
documents and drawings. All findings shall be reported in the walk-down report
issued. Formal walk-down report should be submitted to the Purchaser for review
and concurrence.

Within the proposal potential Contractor shall submit Detail Contractor Approach
to work describing technical solution and how the scope is understood.
Compliance with the Technical Specification shall be also delivered within the
proposal demonstrating the compliances with the NEK requirements.

The Contractor shall ensure that the installation and start-up is implemented on
schedule while meeting quality, safety and radiation exposure targets. Nothing
shall relieve the Contractor of the responsibility to perform, in addition to the
established scope, analyses, tests, inspections and other activities that through
the process become necessary to ensure that the design and materials, as well as
the product quality, shall be satisfactory for the intended service, or as may be
required by common usage or good practice.

All purchasing, manufacturing, installation and start-up work and planning shall be
scheduled in accordance with the overall Project Schedule (see Paragraph 34
SCHEDULE REQUIREMENTS), as adjusted and agreed by both parties before
contract award.
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Engineering and Design Activities

The Contractor shall be responsible for compliance with all of the detailed
requirements of this specification and it attachments. Review and approval of any
drawings, and/or specifications, and/or tests by the Purchaser shall in no way
relieve the Contractor from these responsibilities. There shall be no deviation from
this specification or its references without prior written approval by the Purchaser.

Engineering and Design include all the activities required for preparation of
necessary project documentation for the Replacement of Waste Evaporator
Package modification at NPP Krsko following NEK-ESD Procedures, NEK QA
Manual, USAR and Codes and Standards specified by the Purchaser or proposed
by the Contractor and approved for use by NPP Krsko. The codes and standards
are specified under Chapter 7 in this Specification.

The Contractor shall prepare detailed engineering drawings, plans, procedures
(including Contractor's work procedures), and specifications as required by this
Specification. The documents prepared by the Contractor shall be submitted to the
Purchaser for approval and inclusion of notification hold points in accordance with
the design interface procedure.

The Contractor of Engineering and Design services shall include:

e lIdentifying and evaluating the "as-found" condition of equipment and
commodities. Any concerns relating to the findings must be reported to the
Purchaser.

e Identifying project standards for engineering documents and assure that
standards are communicated to the responsible organizations.

o Identify design information that will be used during the project and assure that
engineering activities are performed with a consistent set of assumptions and
data.

¢ Review Vendor and Contractor drawings and documents for compliance to the
Specification and contract documents requirements. Assure that the
appropriate parameters and design information are being used by all the
parties.

e Perform detail site walk-downs and evaluation of current as-built conditions in
support of the detail engineering and design effort.

e Provide technical overview of designs and review engineering documents for
consistency with the project documents requirements.

e Develop system project design input document. All original design documents
available at NEK along with the information provided in this specification shall
be put at Contractors disposal for review and use with respect to the
proprietary policy. The design input document shall be prepared in accordance
with the valid revision of NEK procedure ESP-2.604.

As a prerequisite for DMP development a Design Input document shall be
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reviewed and approved by Contractor and by Purchaser.

e Perform all the necessary engineering, design and supporting calculation
activities necessary to develop the detail design modification package.

e Consider and prepare radiological engineering review per valid ESP-2.616
procedure (Design Review Form in Appendix 6.2) to verify if the criterion that
exposures of station personnel to radiation will be as low as is reasonably
achievable (ALARA).

e ALARA in Design Report should be input to revision of applicable USAR
paragraphs such as Shielding, Ventilation, Radiation Exposure Zones of
RADIATION PROTECTION Section or any other applicable paragraph of
RADIOACTIVE WASTE MANAGEMENT Section in USAR.

e For installation activities prepare ALARA plan based on requirements defined
in ADP-1.7.004 or through equivalent contractor's process. The contractor
should have an ALARA liaison for major equipment replacement or projects if
agreed within specific radiation safety considerations or if required in his
national regulation.

e Evaluate operational experiences related to existing WP configuration (heat
tracing, boron crystalization, mechanical maintenance issues) which are
described in CDP 1257-WP-L and include them in design input document
(valid revision of NEK procedure ESP-2.604).

¢ Conformation of safety and seismic classification of the project.

e Develop system design description document in accordance with ESP-2.618
procedure.

e Develop Design Modification Package - (DMP) per NPP Krsko’'s ESP-2.602
procedure for replacement of Waste Evaporator Package, associated
equipment, and equipment installation. Reference for preparation of DMP is
CDP 1257-WP-L (See Appendix 45.1).

e Develop required detailed mechanical, electrical and I&C drawings and explicit
demolition work necessary to be done inside AB.

o Develop detailed design drawings of supporting steel structures that shall be
supported with detailed design calculations.

e Designed a cable supports that will withstand a SSE conditions.

e Perform Equipment Qualification, Equipment Survivability and Seismic
Qualification.

e Assure that all engineering that has been completed, meets the licensing and
basic engineering requirements, utilize the appropriate design inputs and
satisfies the project requirements.

e Development of Detailed Procurement Specification for all major equipment
and other associated equipment (following ESP-2.617). Development of
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Detailed Procurement Specification for all other relevant items from BOM.

e The Contractor will specify in the Detailed Procurement Specification all the
requirements for the manufacturing inspection plans and testing.

e Prepare required licensing documentation as required by Slovenian Nuclear
Safety Administration.

e Development of the detailed work instructions for the modification installation
work for modification package.

e The contractor shall take into consideration transportation limits for transport
of new WP configuration inside AB (room 037) to its final installation location
(room 032). Allowable transportation limits for room 037 are width of 1.62m
and hight 1.87m. For entering of the equipment from room 037 to room 032,
installer shall use knockout wall 38-M-3, which can be modified for installation
use. Any modification of the wall shall be adequately considered in preparation
of project documentation (DMP).

¢ Assure that required equipment data will be provided and is consistent with the
equipment specification requirements and interfaces.

o Participate to inspections and testing activities of the equipment during
manufacturing process.

e Contractor shall develop all needed FAT procedure(s) and attend all required
testing activities.

e SAT (Site Acceptance Test) and SUP (Start Up Procedure). Contractor shall
prepare a SAT and SUP procedures that shall be reviewed, commented and
approved by NPP Krsko. Scope of these procedures shall envelope full scope
of FAT already performed at equipment Contractors facilities with the
differences related to the full project configuration and all equipment
manipulation needed to start the system in all designed configuration.

Project Management
General

Project management should include all personnel and other resources necessary
to plan, organize, direct, and control the Replacement Waste Evaporator Package
- WPEVWDO01 Project.

They shall be responsible for:

a) Developing the Project plan & schedule, prepare the Project Management
Manual and prepare the Project Quality Plan.

b) Working with NEK to approve the plan & schedule

c) Coordination of all mechanical, electrical/I&C and civil installation activities in
field.

d) Develop an interface management plan that establishes an interface
management process to facilitate the timely identification and resolution of
technical interfaces during the implementation of the project.
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e) Manage the interfaces between NEK, equipment suppliers, and other sub-
contractors for the project completion. This involves assistance to assure the
flow of information is timely to support the critical schedule requirements.

f) Issuing of Non Conformance Reports (NCRs) and problem statement in
FDCR as applicable for the necessary changes identified during installation
and testing requiring additions to existing design or corrections of DMP and
execution of all necessary fieldwork related to these changes.

The Contractor shall provide the necessary personnel and equipment to
successfully accomplish the Project as identified and described elsewhere in this
Specification. The Contractor shall be responsible for the selection and supervision
of all personnel within the project organization under the Contractor's control.
Various elements to be included in the Contractor's Project management are
describe herein.

As a part of the proposal the Contractor shall identify and describe the organization
under which the work will be perform, identify the resources (number and types of
personnel with their background and experience on similar projects) available to
carry out the work associated with the scope of supply. The Contractor shall also
identify the executive who will have the responsibility and authority for completion
of the work scope.

The Contractor shall provide technical staff with specifically defined duties,
responsibilities, and authorities to support timely resolution all design and other
deficiencies in design documentation identified during installation phase of the
project. The personnel shall be defined as key personnel. The key personnel shall
be assigned full-time to the work, and their names and titles shall be clearly
depicted on any and all organization charts when applicable. The Contractor will
not change personnel assigned to key positions without the prior approval of the
Purchaser.

The Contractor shall designate an Authorized Representative to act on behalf of
the Contractor for all matters related to the Contract, including:

a) Receiving all communications from the Purchaser

b) Providing all approvals, consents, authorizations, and proposals
c) Transmitting all communications to the Purchaser

d) Acting for and committing for Contractor

During the course of this Project, regularly scheduled and special meetings will be
required between the Purchaser and the Contractor to review progress, establish
and review schedule requirements, and discuss other items (modifications)
concerning the status of the Project work activities. These meetings will be
scheduled at the Purchaser’s facilities and will be attended by the appropriate
Purchaser and Contractor personnel.
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3.3.2 Planning, scheduling and reporting — Project Management Manual

After the Contract award, the Contractor shall finalize Project Management Manual
with integrated detailed schedule with milestones and reports for Purchaser’s
approval of overall schedule (design preparation, fabrication and delivery of
equipment on site, installation works).

The Contractor shall be responsible to prepare and submit to the Purchaser for
approval the Project Management Manual (PMM) defined in attachment 45.2. The
purpose of this document is to establish guidelines for conducting business and to
provide reference to specific administrative procedures that affect work activities
between the Contractor and the Purchaser. The PMM will define Project level
interfaces, as well as the overall Project operation. The PMM is intend to establish
the basis for effective communication and responsive actions between the
contracting parties. The PMM shall also include existing NEK communication
infrastructure using Microsoft SharePoint 2010 application on NEK Portal
“Projektne mape”.

The PMM will address the issues such as Project organization and interfaces
between the Purchaser, Contractor, Subcontractors and Major Equipment
Suppliers. Correspondence and communication control and their record keeping
will also be addressed within the PMM. The PMM will further describe the process
required that will permit the Contractor to utilize the existing Purchaser procedures
during the performance of work.

Due to the nature of the PMM, it is intended to be a "living document", and the
Contractor will be required to maintain and revise it as the project progresses. All
PMM revisions will require approval of the Purchaser.

The PMM shall be the plant lifetime document and shall be properly treated through
NEK’s document control program.

Within the PMM the simple process for the classification of certain set of the
documentation as safeguard information shall be defined. Such sets of
documentation shall be recognized based on the content of the included
information and shall be recognized as soon as possible but definitely before the
issue of such set of documentation. Required process shall recognize the
classification of the information and define the way and persons who will take care
about such kind of documents.

Project Control includes provision of personnel, supplies, software, and equipment
necessary to perform all planning and schedule functions for the project. The
objectives of the Project Control functions are:

a) Overall Project control from the Contract award to the HOP handover to
NEK.

b)  All project scheduling shall be performed on Project management software
PRIMAVERA P-6 or similar.
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Procurement, Supply and Manufacturing

Contractor shall procure all material (BoM in DMP) required for installation, except
the procurement of required cables, conduits, cable trays, which are in the scope
of the NEK procurement. For procurement of material which is in scope of NEK
procurment, contractor shall inform NEK by BOM list from approved DMP to issue
PO request. Contractor is also responsible for the design and manufacturing of all
potentially needed platforms and supports for transportation of all major equipment
in final installation location in AB el. 100, room 032. NEK is responsible for support
of scaffolding.

Major tasks in the Procurement and Manufacturing process shall include:

* Develop and provide procurement documents, manufacturing inspection plans,
test procedures, and test certificates to ensure that the Contract requirements are
complied with this technical specification and appropriate standards.

* Provide information of Supplier's capabilities and manufacturing techniques to
NEK.

* Assure that required equipment data will be provided consistent with the
equipment specification requirements and interfaces.

» Review of a potential vendor qualifications, quality data, equipment drawings,
reports and data.

* Assure that the required drawings and information are submitted and request any
that are missing.

» Witnessing of critical manufacturing processes and Factory Acceptance Tests.
The Factory Acceptance Test procedure will be prepared by the main equipment
vendor, reviewed by the Contractor and approved by the Purchaser.

 Verify that contracted test requirements are met, and tests demonstrate
equipment & component capabilities performance requirements.

» Ensure that suppliers compile properly the required reports and manufacturing
certificates.

* Purchaser will participate at the inspections and testing during the equipment
manufacturing.

 Perform all the above actions and supply all the equipment parts, spare parts and
consumables in order to make the systems fit for function.

* Transportation of all goods to the NPP Krsko site including on site unloading
activities.

For all of the above Contractor shall provide NPP Kr§ko on review and approval at
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least the following:
- Purchasing Specification(s) for components and equipment
- Manufacturing and QC procedures
- Cleaning, packing, transportation and storage procedures
- NDE procedures with defined acceptance criteria(s)
-  Welding procedures
- Materials certifications
- Personnel qualification certificates
- Quality records
- CofCs

Installation, Erection, Testing Activities and Start-up

Major tasks in the Installation, Erection, Testing and Start-up process shall include:

« Management and responsibility of installation, ensuring compliance with technical
scope, procedures, quality, and schedule.

* Preparation of Installation Packages per NEK procedure ESP-2.619 (Preparation
of Installation Packages).

» Perform all mechanical, electrical/l&C and civil installation activities which are
necessary to make systems, components and structures fully operable and in
accordance with design documents.

* Contractor shall provide all equipment, tools, materials, lighting, manpower,
gasses for welding and purging, welding filler material, testing and inspection and
other services necessary for the completion of the installation and construction
work. Contractor shall engage at least one fire watch person (fire fighter) for the
fire risk activities inside AB building. Fire risk activities are defined by further
project documentation (installation package).

 Contractor shall take appropriate FME actions to prevent the introduction of
foreign material into plant system and its components. Contractor shall prepare
FME program for installation and implementation of complete modpification. All
workers should be aware of the possible consequences of a failure to properly
implement effective FME controls and practices during their work activities. Any
workers should stop work if FME becomes or is in danger of becoming
compromised. Workers’ understanding and implementation of the FME program
is critical to the overall success of the FME program.

* Perform all installation activities which are necessary to make systems,
components and structures fully operable and in accordance with design
documents.

* Provide interface, integration and coordination for installation, commissioning,
start-up, licensing and safety.

» SAT (Site Acceptance Test) at NEK Site. SAT test is under NEK responsibility.
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Contractor shall prepare a SAT procedures that shall be reviewed, commented
and approved by NEK. Scope of Site Acceptance Testing shall envelope full
scope of FAT already performed at equipment supplier's facilities. SAT shall
exercise full scope of modification functional and performance testing, including
performance testing, which may not have been possible during FAT. During SAT
testing the Contactor will be present to resolve any unexpected issues like small
leakages or similar.

« Contractor shall prepare a draft Start-up Procedures (SUP’s) which shall be
reviewed, commented and approved by NEK. Scope of Start Up procedures shall
envelope all equipment manipulation needed to start the system in all designed
configurations.

Contractor's startup engineers shall be familiar with the equipment and shall be
authorized to resolve preliminary operating and interface problems as they
develop until the satisfactory operation is achieved. Field technical services to
correct manufacturing and design errors/deficiencies shall be the Contractor’s
scope, but with the Purchaser’s final approval of the techniques, equipment and
methods used. Contractor’s field personnel shall be capable, qualified, and able
to perform the duties required to the satisfaction of the Purchaser and shall be
vested with authority to make decisions binding on the Contractor.

» The Contractor shall prepare all testing and inspection procedures required to
fulfill the design and code requirements.

» Tests and inspections shall be performed in accordance with written procedures
which have been reviewed and approved by the Purchaser.

» Only personnel qualified and certified in accordance with the latest edition of
SNT-TC-1A and with the requirements of ASME Section XlI, IWA-2300 and
Section Ill, ND-5000 shall perform NDE on SR equipment (Heat Exchangers).
Only personnel certified as Level Il or Il shall interpret the resuits of
examinations. The Contractor shall submit, for Purchaser’'s approval, the NDE
program it plans to implement to satisfy the requirements of ASME Ill, ASME X,
and this Specification.

» The Contractor shall submit all applicable nondestructive testing procedures,
including examination report forms, for review and approval by the Purchaser
prior to implementation. In addition, when the Contractor subcontracts work
including nondestructive examinations required by this Specification, the
subcontractor’'s procedures will be reviewed and approved by the Purchaser.
These procedures shall be submitted to the Purchaser after review and approval
by the Contractor.

» The Contractor shall submit procedures and techniques for performing surface
and volumetric examination for the Purchaser's approval prior to use. The
Purchaser will establish a hold point to verify the technique at the start of
production testing and may witness production tests .

* Providing work leader for any planed activity familiar with NEK processes and

Page 20 of 54



SP-ES5134

RO Replacement of Waste Evaporator Package - WPEVWDO01

qualified as a work leader covering all three disciplines (mechanical,
electrical/l&C and civil). To be able to interface with plant processes and personal
he/she should speak Slovenian/Croatian.

» Wooden pallets inside AB for material and equipment transportation are not not
allowed. Contractor shall use either plastic or SS pallets for transportation of
material inside AB.

« Contractor shall engage at least one fire watch person (fire fighter) per shift for
fire risk activities inside AB building during execution of this modification.

+ Before final closing of all new piping and performing hydro tests, piping shall be
cleaned and flushed with water (DD).

« The contractor shall have temporary office at NEK location. Exact location will be
confirm later.

Nothing in this Specification shall relieve the Contractor from performing, such
analyses, tests, inspections and other activities that the Contractor considers

necessary to ensure that the design, material and workmanship are satisfactory
for the service intended, or as may be required by common usage or good practice.

Revision of the documentation and project closure

Contractor and/or its subcontracted architect engineering company for field
installation activities shall provide needed activities to close project according to
the requirements of NEK procedures. Project closure shall include the following
activities:

e Preparation of all mark-up drawings after work activities on the field.
e Preparation of As-Built essential drawings (before system start-up).

¢ USAR update change package (licensing process for update will be performed
by NEK)

¢ Preparation of all other As-Built drawings (to be completed in three (3) months
after completion of modification).

e As-Built update of DCM and MECL (eBS asset).
e Preparation of the System Design Description.
» Preparation of TOP per NEK procedure ESP-2.611.

e Preliminary and Final Installation Reports shall cover mechanical, electrical/I&C
and civil scope of works.
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Health and Safety

The safety scope includes the provision of all personnel, materials, equipment,
tools, facilities, and supplies necessary to implement the health and safety
program required to accomplish the project. All work associated with the project
shall be performed in accordance with and in full compliance with all applicable
regulations and laws and the Purchaser’s safety rules. All work shall be performed
in a systematic manner under the documented safety program which provides the
necessary direction to comply with the rules and regulations and provides for the
health and safety of the personnel and protection of the plant.

The Contractor shall manage and be responsible for the performance of the safety
services scope of supply for all the work performed within the Project.

The Purchaser shall be provided with unrestricted access to the Contractor's
facilities and safety records for the purpose of auditing the Contractor's safety
program.

All persons employed by the Contractor, agents, subcontractors, or other persons
for which the Contractor has responsibility, shall perform work under the direction
of the Contractor’s health and safety program. All persons shall be instructed in
and be familiar with safety rules and regulations applicable to the work being
performed.

The Contractor shall have sole responsibility for ensuring that such persons are so
informed and that safe work practices are followed.

The Contractor shall designate a qualified Safety Representative. The Safety
Representative shall attend all project safety meetings and participate fully in all
activities outlined in Contractor's safety program. The Contractor's Safety
Representative shall have stop-work authority for unsafe acts or conditions, shall
be considered key person, and shall be on site when work is performed. The
Contractor’'s health and safety staff shall be adequately trained to respond to any
emergency or medical situation resulting from the project work.

SAFETY CLASSIFICATION OF CONTRACTED WORK

Due to the Heat Exchangers which are classified as Safety Related, the contracted
work is classified as Nuclear Safety Related. All other componnets inside Waste
Evaporator Packageare classified as Augment Quality.

The Contactor-s Quality Assurance Program shall be prepared in accordance with
10CFR50 Appendix B and approved by Purchaser QSD.

The following requirements shall be fulfilled by the Bidder/Contractor:
1. Contractor shall have in place Quality Assurance program in compliance with

10CFR50, Appendix B.
2. Contractor shall have in place Reporting System per 10CFR21.
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DESIGN INPUTS

The General Design Inputs

» The development of the final design inputs is within the scope of Contractors
work. All original design documents available at NEK along with the information
provided in this specification shall be put at Contractors disposal for review and
use with respect to the proprietary policy.

» Original design requirements were defined in technical specification G-678796
rev.2.

* In 2010 declassification process of WP system to non-safety was performed by
original supplier. Nevertheless, on the WP unit there are heat exchangers that
use Component Cooling System water and are treated as Safety Related
equipment — ASME Class 3, N — stamp. Therefore heat exchanger for WP
evaporator unit shall be procured from SR supplier.

* In the RG 1.26 and RG 1.143 are information’s about the standards which shall
be applied for the design, materials, welding, inspection and testing. In
declassification process it was concluded that WP evaporator is inside Quality
Group D. Design requirements and limitations are detailed described and
specified in USAR (11.2 Liquid Waste processing system).

» Additional design requirements for environmental and radiological, quality,
electrical and I&C, mechanical and suggested improvements for reverse
engineering approach are captured and described in CDP 1257-WP-L. Efficiency
of new Waste Evaporator configuration shall be in the same range as existing
configuration, that is 10 ppm or less of boron in condensate waste water, when
batch concentration is 50-2500 ppm.

» The design input documents shall be prepared in accordance with the valid
revision of NEK procedure ESP-2.604. As a prerequisite for DMPs development
a Design Input document shall be reviewed and approved by Contractor and by
Purchaser.

» Each design input shall be checked and verified by Contractor vs. original design
basis.The standards referenced in section 7 of this specification shall provide the
basis for the design and construction.

» The design of the modified system (equipment) shall ensure maximum reliability
and performance for operation and the shortest and most effective maintenance
with engagement minimum maintenance crew.

* The Contractor shall use as design input existing NEK specifications for G-508 A
(valves), G-528 (piping) and H-500 (piping supports), where applicable and shall
develop a new specifications for a new equipment.
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5.2

» The Contractor shall use as design input existing NEK EDC (Electrical and 1&C)
for electrical and 1&C systems.

Additional design information

[1] SP-A501,
[2] SP-A504,

[3] SP H500
[4] SP J501

[5] SP-J502
[6] G-678796
[7] USAR

Painting of Equipment in Containment and Auxiliary
Buildings

Coating Material for Equipment in Containment and
Auxiliary Buildings

Pipe Supports

Technical Specification, Fabrication and Delivery of
Structural Steel

Embedment and Anchor Bolts
Recycle and Waste Evaporator — Gas Strippers

Updated Safety Analysis Report (Section 11.2 Liquid Waste
processing system

[8] T.M.1440-C184 W-TECHNICAL MANUAL 15 GPM REYCLE AND WASTE

EVAPORATOR

[9] NEK MECL, DCM, ...

APPLICABLE NEK- CONTRACTOR DESIGN CONTROL

PROGRAM

ED-1

ED-2

ED-14
ED-15
ADP-1.2.116
ADP-1.2.003
MD-23
ESP-2.301
ESP-2.607
QD-1

QS 610

Design Modification Control Program
Document Control Program

Reactivity Management Program

Configuration Control Program

Nadzor dokumentov v NEK

Plant Design Modification and Control Process
Risk Assessment (Celovito upravljanje tveganj)
TS Changes and Licensing Amendments
Design Verification

Quality Assurance Plan

Generic Quality Assurance Program Requirements

Page 24 of 54



SP-ES5134

RO Replacement of Waste Evaporator Package - WPEVWDO01

APPLICABLE CODES, STANDARDS, DESIGN CRITERIA and
REFERENCES

The design criteria, regulations, codes and standards listed below are applicable
to the WGCP project and are to be considered in the detailed design.

To the extent specified herein, the version and full identity of all codes, standards,
and other documents applicable to this Specification are shown in Section 7. A
later version of some of the dated documents may become mandatory under
regulations that have jurisdiction. If this develops, the newer version of each
document shall be identified by means of a revision to the Specification. If there is
a conflict between this Specification and a referenced document, the Contractor
shall refer the matter in writing to the Purchaser to inform him of the conflict and to
provide a proposal to resolve the conflict for Purchaser’'s approval. This process
will also apply in the case of a conflict between codes and standards.

The code and standard dates are provided as a reference. The Contractor, unless
otherwise stated by the Purchaser, shall use the appropriate codes and standards
listed in this section in effect at the time Purchase Order is issued by Purchaser.

Contractor will provide a detailed review of listed references in Sections 7.1
through 7.7 during the project initiation phase. Any conflicts or contradictions
between references will be addressed with proposed resolution by the Contractor
to NEK.

Slovenian Codes

Rules on the use of radiation sources and on activities involving radiation

(JV2/SV2), Ur.l. RS, No. 27/2006

e “Pravilnik o dejavnikih sevalne in jedrske varnosti’ (JV5), (Rules on radiation
and nuclear safety factors (JV5), Ur.l. RS, No. 92/2009 and 9/2010)

e “Pravilnik o zagotavljanju varnosti po zacetku obratovanja sevalnih ali jedrskih
objektov” (JV9), Ur.l. RS 85/09, 9/10, 87/11 (Rules on the safety of radiation
and nuclear facilities)

e Zakon o varstvu pred ionizirajo¢imi sevanji in jedrski varnosti (ZVISJV),
(lonising Radiation Protection And Nuclear Safety Act, Official Gazette of the
Republic of Slovenia (ZVISJV), Ur.l. RS, No. 102/2004-UPB2, 70/2008-ZVO-
1B, 60/2011 and ZVISJV-D,74/15)

e Url. RS110/2002-ZG0O-1, 24/2003, 50/2003-UPB1, 46/2004, 102/2004-UPB2,
70/2008-ZVO-1B, 60/2011

e Pravilnik o fizi€hem varovanju jedrskih snovi, jedrskih objektov in sevalnih
objektov, Ur.l. RS 31/05 (Rules on physical protection of nuclear materials,
nuclear facilities and radiation facilities)

e Uredba o zagotavljanju varnosti in zdravja pri delu na zaasnih in premicnih
gradbiscih,Ur- I. RS 83/05 (Decree on safety and health at work at temporary
or mobile construction sites)

e Zakon o varnosti in zdravju pri delu (ZVZD-1), Ur. I. RS 43/11(Law on Safety

and Health at Work)
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7.2

7.3

e Odredba o varnosti strojev (Ur. I. RS §t. 52/00 in 57/00, Decree on machinery
safety)

e Konvencija o jedrski varnosti, UL RS-MP, §t. 16/1996

e Pravilnik o splo$nih ukrepih in normativih za varstvo pri delu z dvigali (Zerjavi),
Ur. L. SFRJ §t. 30/69. (Regulations on general measures and standards for
protection at work with cranes)

General US codes

e 10 CFR 50, Appendix A, “General Design Criteria”

e 10 CFR 50 Appendix B, " Quality Assurance Criteria for Nuclear Power Plants
and Fuel Reprocessing Plants”

e ASME BPVC Section lll, Nuclear Components, Class 3, latest aproved by
NRC, for the interfaces to the existing systems — CC for WGCP Heat
Excahanger.

e ASME Code Section Il, lll, V, VIII, IX that has been adopted and referenced in
10 CFR 50.55a

e ASME Code Section XI, 2007 Edition with the 2008 Addenda for fourth interval

inservice inspection examination

ASME/ANSI B36.10-1985, Welded and Seamless Wrought Steel Pipe

ASME/ANSI B18.2.2-1987, Square and Hex Nuts

ASME/ANSI B36.19-1985, Stainless Steel Pipe

ANSI/ASME B31.1, Power Piping

ANSI N45.2.1-1980, Cleaning of Fluid Systems

ANSI/ASNT CP-189, ASNT Standard for Qualification and Certification of

Nondestructive Testing Personnel, 1995

e ASME Y14.5M, Geometric Dimensioning & Tolerance

e ASTM A 36-70a - Standard Specification for Structural Steel

e |EEE-323, IEEE standard for qualifying class 1E equipment for nuclear power
generating stations

o |EEE-344, Recommended practice for seismic qualification of class 1E
equipment for nuclear power generating stations

o |EEE-383, IEEE standard for type test of class 1E electric cables, field splices,
and connections for nuclear power generating stations

e ASME NQA-1-2015, Qualitiy Assurance Requirements for Nuclear Facility
Aplicatons

USNRC Regulatory Guides

e RG 1.26, Quality group classifications and standards for water, steam and
radioactive waste containing components of nuclear power plants.
RG 1.143, Codes and Standards for the Design of SSC in Radwaste Facilities
RG 1.29, Revision 1, “Seismic Design Classification”, August 1973

e RG 1.32, “Criteria for Safety-Related Electric Power Systems for Nuclear
Power Plants™;
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7.4

7.5

7.6

e RG 1.38, “Quality Assurance Requirements for Packaging, Shipping,
Receiving, Storage and Handling of ltems for Water Cooled Nuclear Power
Plants”.

e RG 1.116, Quality Assurance Requirements for Installation, Inspection and
Testing of Mechanical Equipment and Systems (endorses N45.2.8).

Codes and Standards

e  ANSI N18.2 - Nuclear Safety Criteria for Water Reactor Plants

° ANSI N45.2-1977, Quality Assurance Program Requirements for Nuclear
Power Plants

. ANSI N45.2.15, “Requirements for the Control of Hoisting, Rigging and
Transporting of Items at Nuclear Power Plant Sites

Other Supplemental Criteria and Information

o NUREG-0612, “Control of Heavy Loads at Nuclear Power Plants”, January
1980

Other NEK Supplemental Criteria and Information

Zakon o varstvu pred pozarom, Ur.l. RS 3/07, 9/11

Pravilnik o poZarni varnosti v stavbah, Ur.l. RS 31/04, 10/05, 83/05, 14/07
Pravilnik o studiji poZarne varnosti, Ur.l. RS 28/05, 66/06, 132/06

Pravilnik o protieksplozijski zas¢iti, Ur.l. RS 102/00, 91/02, 16/08, 1/11, 17/11,
103/11

Tehni¢na smernica TSG-1-001:2010; Pozarna varnost v stavbah

° SIST DIN 14090 - Povrsine za gasilce na zemljis¢u

SP-A3000 - SERVICE LEVEL |1l COATINGS INSIDE NEK
TECHNOLOGICAL AREA

SP-A500A - PAINTING INTERIOR SURFACES OF CONTAINMENT
SP-H-500 - Pipe Supports

SP-A501A - PAINTING OF EQUIPMENT IN CONTAINMENT

SP-S702 - SEISMIC ANALYSIS, TESTING, AND DOCUMENTATION
(G-678796 - Recycle and Waste Evaporator — Gas Strippers

USAR - Updated Safety Analysis Report (Section 11.2 Liquid Waste
processing system

e  T.M.1440-C184 (W-TECHNICAL MANUAL 15 GPM REYCLE AND WASTE
EVAPORATOR)
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7.7

7.71

7.7.2

7.73

NEK Programs, Procedures and Licensing documents

NEK Programs

ED-1 Design Modification Control Program

ED-2 Document Control Program

ED-14 Reactivity Management Program

ED-15 Configuration Control Program

EDC-4 Cable Tray, Cable & Conduit Separation Criteria
EDC-5 Grounding System Criteria

MD-23 Risk Assessment

ADP - Administrative Procedures

ADP 1.0.131 Organizacija izvedbe modifikacije (Development of
modifications)

ADP 1.0.500 Program protipoZzarne zascite — PoZarni red (Fire protection
program)

ADP 1.1.033 Varnost in zdravje pri delu v NEK (Health and safety at work
at NEK)

ADP 1.1.051 Vstop, izstop in gibanje v tehnolodkem delu NEK (Entry, exit
and mov. within the technological part of the NPP)

ADP 1.1.016 NEK Document Control Program

ADP 1.1.101 Preprecitev vnosa tujkov (FME program)

ADP 1.1.105 Priroéna skladi§¢a in kontrolirano odloZzena oprema
(Temporary storage and controlled deferred Equipment)

ADP 1.1.125 lzvedba delovnega naloga (Working order process)

ADP 1.2.003 Plant Design Modification and Control Process

ADP 1.3.004 Osamitev in oznacevanje sistemov / naprav (Tagging)

ADP 1.3.013 Kontrola kljuéev (Key control)

ADP 1.4.022 Prevzem, skladi§éenje, rokovanje in notranji transport
(Storage, handling and internal transport)

ADP 1.14.202 Normativi osebnih zas¢itnih sredstev (Standards of personal
protective equipment)

ADP-1.1.101 Prepreditev vnosa tujkov

ESP - Engineering Procedures

ESP-2.113 EAM MECL equipment numbering system

ESP-2.301, Technical Specification Changes and Lic. Amend.

ESP-2.302, Administration of Changes to the USAR

ESP-2.303, Authorization of Changes, Tests and Experiments
(10CFR50.59)

ESP-2.602, Plant Design Modifications

ESP-2.604, Design Considerations, Basis and Input
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® ESP-2.605, Design Analysis and Calculations
© ESP-2.607; Design Verification
° ESP-2.609 Field design Change Request
o ESP-2.611, Document Turnover and Closeout
® ESP-2.617, Material and Equipment Specification
B ESP-2.618, System Design Description
° ESP-2.619, Preparation of Installation Packages
° ESP-2.624, Design Impact Evaluation

7.7.4 FPP - Fire Protection Procedures:

FPP 3.7.002 Postopanje v primeru pozara
FPP-3.7.004 Kontrola vnosa gorljivih snovi
FPP-3.7.005 Naloge pozarne straze

FPP-3.7.006 Dovolilnica za dela s toplotnimi ucinki
FPP-3.7.007 Ravnanje z vnetljivimi plini in tekocinami

EIP 17.044 Nudenje prve pomoci in prve medicinske pomoci v primeru
nezgode v nek

7.7.5 Other Procedures

o GMC 4.004 Gradbeni odri
° QD-1 Quality Assurance Plan
® QS610 Generic Quality Assurance Program Requirements

8 IDENTIFICATION OF AFFECTED SYSTEM(S)

CC, EE, MW, WP, FD, SA

9 IDENTIFICATION OF AFFECTED EQUIPMENT

Equipment of the Liquid Waste Processing System inside AB room 032 and 037.

10 SUPLEMENTAL DATA

The NEK is located on the northern bank of the Sava River, approximately 2 km
southeast of the town of KRSKO in the east-southeast part of the Republic of
Slovenia. The site is on the northwestern brim of an alluvial valley surrounded by
hills varying in relative elevation from 200 m to 700 m. The ground surface
elevation of the site is 100.30 m and installation of new (modified) equipment is on
el. 100.30 inside Auxiliary Building, room 032 and 037.
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11 DOCUMENT SUBMITTAL

All document (including drawing, graphs, specifications ...) submitted shall be in
the form of hard copies and electronic media. Electronic media shall be in a format
fully compatible with following software:

- Word Processing: Word
- Computer-aided Drafting: AutoCAD

All the submitted documents shall bear at least following identification:
- Contractor's Name
- Date of issue
- Document number
- Revision number
- Construction Code
- NEK’s Order Number
- NEK’S Spec Number

The Customer shall furnish the following documentation for the project:

11.1 BID Phase

NOTE: During the bidding process the term Contractor shall be considered as
Bidder.

The bidding documentation shall consist of the following chapters:
1.  Contractors Technical Approach to the project
2. Technical proposal with sufficient explanation of technical solution for
design and the installation
Related drawings
Project Schedule
Project Management Manual (See. Appendix 45.2) and PQP.
List of used standards.
List of project potential Partners and/or Subcontractors
Contractor's QA Manual in acc. with the Sect. 43 of this spec.
E: Contractor can mark bidding documentation as proprietary; everything can
be marked as proprietary except the price per item, number of items to be
delivered and total price.

O
SN O

Contractor shall state its compliance to this specification as a whole or in part and
specify any and all other proposed approach to fulfill specific requirements.
Detailed instruction about the preparation of the Bid is described in the document
“Instructions to Bidders”.

Within the proposal potential Contractor shall submit Detailed Contractor Approach
to Work describing technical solution and how the scope is understood.
Compliance with the Technical Specification shall be also delivered within the
proposal demonstrating the compliances/non-compliances with the NEK
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requirements.

Within the proposal a separate technical description is expected which will
describe the way how the Contractor understand the NEK requirements and scope
of this specification. Technical proposal shall be based on CDP 1257-WP-L.

11.2 Project Execution Phase

All document deliverables shall be submitted in two versions as a minimum: for
NEK review and FINAL version to be approved by NEK. All documents for review
shall be delivered to NEK in one hard copy (paper) and one soft copy (pdf files
structured with bookmarks and active cross reference links). All final documents
shall be delivered in one hard copy and one soft copy (DVD with files in format as
applicable: structured pdf, MS Word, Excel, Access, AutoCAD).

The documents shall be formatted in files and printed as hardcopies in A4, A3, or
A2 sizes only. The exceptions could be related only to the revisions or mark-ups
of the existing NEK drawings that could be formatted in different (larger) formats.

In addition to the DMP project documentation that shall be delivered as a
structured set of pdf files, Contractor shall deliver the following documents
(potentially to be revised in future), in their original file format that can be revised
by NEK when and if needed (two copies of files on transportable media — CD or
USB are sufficient):

* FAT, SAT and SUP procedures - MS Word (.docx)

« Textual parts of Procurement Specification, DMP and IP in MS Word
 Drawings in AUTOCAD (ACAD dwg format file)

» Spread sheets in Excel

« Data bases in Access, SQL or Oracle

All the submitted documents shall bear at least the following identification:
o Contractor's Name.
Date of issue.
Document number.
Revision number.
NEK’s Order Number.
NEK'’s Specification Number.
Final drawmgs shall be prepared in a form required by NEK procedure ESP-2.613
and shall be ready to be entered to NEK Document Control Module.

11.2.1 Documentation according to NEK ESD procedures

a. Detailed Procurement Specifications as described in 3.4 above
b. Design Modification Package (DMP —two copies) for mechanical, electrical and
I1&C work shall beprepared in accordance with the requirements of ESP 2.602,
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including all other applicable ESD procedures. Contractor shall prepare DMP
according to NEK procedure ESP-2.602, Plant Design Modifications for NEK
review and approval. DMP shall be reviewed and approved by NEK prior to the
installation. Before the submittal to NEK for review, the preliminary DMP  shall
be subject to an independent review cycle organized and implemented by
Contractor. After resolution of all comments as well as corrections related to the
results of independent review cycle are implemented, the preliminary DMP shall
be submitted to NEK for review. The need for expeditious changes to the
“Approved for implementation” DMP shall be covered by the FDCR (Field
Design Change Request) document prepared in accordance with NEK
procedure ESP-2.609. DMP shall be developed for modification as described
in item 3.1 of this specification.

c. Calculations / Analysis Reports
Design calculations shall consider operation during normal conditions, OBE,
SSE and plant operational transients. Contractor shall define applicable
acceptance criteria for each analysis according to valid floor response spectra
defined in SP-S702. Calculations shall be prepared in accordance to NEK
procedure ESP-2.605.

d. TS and USAR changes (10CFR50.59)
Contractor shall prepare necessary technical documentation according to NEK
procedures ESP-2.301, Technical Specification Changes and Licensing
Amendments, ESP-2.302, Administration of Changes to the Updated Safety
Analysis Report (USAR) and ESP- 2.303, Evaluation of changes in NEK to
apply for SNSA license.

e. Installation & Manufacturing Data
The documentation about installation and manufacturing shall comprise the
following as a minimum:
* Index
* The last revision of the installation and inspection plan showing the
identification number of all records
Records of all the manufacturing and inspection operations chronologically
scheduled in the installation and inspection plan
Bill of materials
Certificates of Compliance (C of C)
Non Conformance Reports (NCRs)AIl certificates required by materials
Specifications
All certificates required by filler materials Specifications
Welding reports
Welding procedure qualification records
Heat treatment certificates
Deviation reports
Repair reports
Welders qualification records
As-built parts lists
Radiographs (originals)
All NDE records, etc.
Packing Specifications
Transportation Specifications
Other categories of records

actory Acceptance Test (FAT) procedure

-rl L] [ ] L ] ° L] L] [ ] [ ] . L L] [ ] L L] [ ] L ] [ ] [ ] L]

f.
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Contractor shall prepare a Factory Acceptance procedure to exercise the full
scope of equipment functional and performance testing.

g. Site Acceptance Test (SAT) procedure
Contractor shall prepare Site Acceptance procedures to exercise the full scope
of functional and performance testing, including power testing, which may not
have been possible during FAT.

h. Installation Phase
+ Installation Packages in accordance with NEK ESP-2.619 — two copies
* End of Operation Reports

i. Final Documentation
Essential drawings shall be furnished by Contractor to NEK as soon as possible
but not later than when the systems are ready for Operability declaration.

j. Start Up Procedures (SUP)
Contractor shall prepare draft Start Up Procedures (SUP) which shall be
reviewed, commented and approved by NEK. Scope of Start Up shall envelope
all the equipment manipulation needed to start the equipment in all designed
configurations.

k. As Built drawings
They include all affected and new drawings reflecting as built configuration.
Essential drawings shall be delivered before the declaration of operability.

I. Turn Over Package (TOP)
Maximum 3 months after the installation completion, the Contractor shall
prepare TOP according to NEK procedure ESP-2.611 Document Turnover and
Closeout for NEK review and approval.

11.2.2 Engineering Documents for NEK review and approval:

a) Project Management Manual

b) Project Quality Plan

C) Monthly Progress Report (for information)
d) Walk-down reports

e) Purchasing specification for equipment

f) Installation & Inspection Plans
9) Installed Equipment Documentation Packages
h) FME Plan

i) HOP package

All documents, available in soft media, shall be delivered to NEK in hard and soft
copy. The documents available in hard copy only should be scanned and delivered
in PDF format, if requested by NEK.

11.3 Additional Requirements
11.3.1 General Requirements

All documents (including drawings, graphs ...) submitted shall be in the form of
hard copies and electronic media. Hard copies shall be in the form of three good
qualities full-size reproducible and three good, sharp, black and white, direct-
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contact prints of the Contractor’'s original drawing. Electronic media shall be in a
format fully compatible with the following software:

e Word Processing: Word ©

e Spreadsheet: EXCELO®

e Computer-aided Drafting: AutoCAD©

¢ Planning & Scheduling: PRIMAVERA® or MS Project

The Contractor shall furnish a complete set of the drawings.

e A black line reproducible and hard copy of each drawing shall be submitted
with the transmittal stating the application and drawing status. A unique
drawing number shall be defined by NPP Krsko.

e the outline drawings shall provide sufficient outline dimensions to permit
arranging space in the plant to accommodate the installation and
maintenance of the newly installed equipment. As a minimum, the outline
drawings shall provide overall dimensions, nozzle sizes, nozzle orientation,
pipe weld end preparations, tolerances, foundation mounting details,
including size and orientation of integral support structure, the location of
piping and instrumentation connections and all other interfaces that will
require connecting in the field. These physical outlines must clearly indicate
any differences in size and space requirements as compared to the as-
installed equipment.

For maintenance purposes, the access for repair and inspection openings
and manway cover handling shall be indicated.

¢ Assembly and detailed drawings including manufacturing programs shall be
submitted prior to start of manufacturing or procurement of related items.
These drawings shall show all operations to be carried out.

e Detail drawings shall contain information as to welding procedures, materials

and process Specifications, materials ordering and procurement
Specifications.

e The Contractor also shall furnish all testing procedures related to modified
systems. All Contractor documents shall bear at least the following
identification:

- Date of issue

- Document number

- Revision number

- Supplier name and location

- Supplier's employee responsible for the preparation of the document
- Mandatory construction code

- Other organizations participating in the manufacturing

- Supplier's order number

Two sets of the Final Documentation shall be submitted to Purchaser in a collected
delivery two months after Operational Delivery and irrespective of the fact that
individual documents of the Final Documentation were submitted to The Purchaser
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in an earlier stage. The Final Documentation is required to contain at least, the
following:

¢ The Documentation of the Technical Supervision and Testing. One of the
sets of these documents shall be original carrying the original signatures.
The "As-Built" drawings
The Updated NEK Technical Specification
The Updated Safety Analysis Report
The Technical Manuals

To the extent any document required to be included in the Final Documentation
has not been subject to review and approval by Purchaser, the Contractor shall
arrange for such review and approval prior to its insertion in the Final
Documentation set.

11.3.2 State of the art tools for mechanical design area

Mechanical design and analysis shall be performed with Bentley® design software.
Should Contactor use other software, it shall be presented in the offer, so it can be
evaluated by NEK. Used software shall be capable to produce isometric drawings,
bill of material and perform piping and pipe support calculation. Mechanical design
shall be done by using state of the art technology for the software tools resulting
in interactive correlation between different series of drawings and documents. Find
below the standard tools used by NEK for existing modification process:

Scope of work Software tools

Classical drafting AutoCad Map 3D + Raster Design
Piping Modeling Bentley AutoPlant V8i

Fluid analysis Bentley PlantFlow Plus

Piping Stress Analysis Bentley AutoPipe Nuclear

Pipe Nozzles Analysis Bentley AutoPipe Nozzle
Modeling of Pipe Supports Bentley STAAD.Pro V8i Nuclear
Modeling of mech. elements Inventor Professional

11.3.3 State of the Art tools for Electrical and I&C design area

The electrical system design calculations for Nuclear Utility Plants require a tool, which
complies with the United States Code of Federal Regulation and includes complete
software and library Verification & Validation in compliance with Title 10 Part 50, App B
and Part 21.

Purchaser uses PC-CKS software database for conduits, cables and cable trays design.
Contractor’s chosen software for raceways and cable systems shall enable easy transfer
from the new database into the existing PC-CKS database.

Contractor shall, in its project manual, in detail describe which software tools will be used
for the design and for reproduction of the drawings and how it will maintain NEK equipment
numbering system including cable and wire numbering, use of NEK drawings symbols,
drawings format (headers) and series (206, 207, 208, 302, 911, 912, etc.). If the Contactor
is using its own software tools, its outputs (calculations, drawings ...) shall be compatible
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with NEK software and in accordance with NEK requirements for drawings. The Contractor
shall present its software tool in the offer, so it can be evaluated by NEK.

12 PERFORMANCE REQUIREMENTS

See Chapter 3 Scope of Service and Chapter 5 Design Inputs.
13 MATERIAL REQUIREMENTS
13.1 Approved Materials

1. Material selection not specifically identified herein shall be the sole
responsibility of the Contractor. This does not relieve the Contractor from
responsibility for compliance with the applicable codes and standards.

2. All materials used shall be new and in accordance with the applicable fabrication
code.

13.2 Unapproved Materials

1. Asbestos shall not be used in any components.

2. Teflon tape and parts containing unacceptable levels of halogens shall not be
used. Plastic wrap shall meet the qualifications of Regulatory Guide 1.38.

3. Mercury and other low melting point alloys shall not be used.

14 FABRICATION AND ASSEMBLY
141 General

1. Fabrication materials, methods, and quality assurance shall be in
accordance with the Contractor's Safety Analysis Report, Certificate of
Compliance, Contractor's approved quality assurance program, and the
applicable codes and standards in Section 7.0, Codes and Standards.

2. All material used in fabrication shall be new and shall conform to the appropriate
material specifications. Prefabrication shall be performed to minimize field
welding.

14.2 Welding

1. All aspects of welding and NDE shall be in accordance with the Contractor's

approved Safety Analysis Report, Certificate of Compliance, Contractor's
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approved quality assurance program, and the applicable codes and standards
defined in Section 7 APPLICABLE CODES, STANDARDS, DESIGN CRITERIA
and REFERENCES.

2. All welding, welding procedures and qualifications, and welder qualifications

shall be in accordance with the applicable ASME or AWS code, respectively.

3. Documentation for all weld filler material used in the fabrication of components

that are classified as Safety Related shall be furnished to the Purchaser as part
of the final certification package with a CMTR.

4. Weld surfaces shall be suitable for the NDE to be performed.

5. UT and radiographic examination results, where required, shall be submitted to

the Purchaser in the fabrication document package.

INSPECTIONS & TEST

Inspections and tests is described in DMP where specific Installation and Test
Procedures shall be developed and hold points defined.

Testing, Inspection and related acceptance criteria shall conform to the applicable
codes and standards as specified in section 7. In the absence of the specific code,
the Contractor shall use these standards, which shall be submitted with the
proposal.

Contractor has to have implementation program for Detection of Counterfeit and
Fraudulent Products. All code material reconciliations shall be supplied to
Purchaser.

QUALIFICATION, PARTS CLASSIFICATION & DOCUMENT
TRACEABILITY

WP system is classified as Non - Nuclear Safety Related system.

In year 2010 declassification process of WP system to non-safety was performed
by original supplier. Nevertheless, on the WP unit there are heat exchangers that
use Component Cooling System water and are treated as Safety Related
equipment — ASME Class 3, N — stamp. Therefore heat exchanger for WP
evaporator unit shall be procured from SR supplier.

In the RG 1.26 and RG 1.143 are information’s about the standards which shall be
applied for the design, materials, welding, inspection and testing. In
declassification process it was concluded that WP evaporator is inside Quality
Group D (see Table1 and Table 2).
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QUALITY STANDARDS

Cemponents Quality Group B Quality Group C Quality Group D
Pressure Vessely ASME Boila and Prossure ASME Boiler mnd Pressure ASME Boilker and Prossure
Vessel Code. Scetion 111, Vessel Code, Section 111, Vessel Code, Section VI,
“Rules for Construction of “Rulcs for Construction of Division 1, “Rules for
Nudlear Facility Nuclcar Facility Construction ¢f Pressure
Cumpl:lm:l:ns,"""k C()m]'bm:u::lls.""“e Vessels™ (Rell 7)
Class 2 Class 3
Piping As above As ubove ASME B3L.1 {(Rel §)
Pumps As sbove As above Manufactrers® standards
Valves As sbove As above ASME B31.1 (Retl_ %)
Ammospheric As ubove As above API-650 (Ref. 9).
Storage Tanks AWWA D-100 (Ref. 10),
or ASME B96_1 (Ref 1 1)
0-15 psig Ax sbove As above API-620 (Ref. 12)
Storage Tanks

Sec 10 CFR 50.53a for gudence regurding the ASME Code und sddendn to be applied.

Other regulatory gides or Commession regulations cover the specific applicability of code cases, where sppropriate.
Applicants proposing the use of code cases not covered by guides or regulutions should demonstrate that an acceptuble
level of quulity and safiety would be achieved.

Table 1: Quality Standards per RG 1.26 (Quality group classifications and standard
for water, steam and radioactive waste containing components of Nuclear Power

Plants.
Component Design and Construction Materials Welding Inspection and Testing
Strucrures - Coacrete ACI318 or ACT 14944 ACI-318 ar ACI 349 ACI318 or ACI 389 AC318 ar ACI 39
Structures-Steel {(Hot Rolled) AISC-ASD ar AISC LFRD or AISC ASTM-A36 AWS-D1.1 AISC Standards and AWS
x®snn™ Standards
Stuctures-Steel (Cold Formed) AR 9G-673 ASTM-AS00 AWS-D13. D91 AISC Standards and AWS
Staadards
Piping and Valves ANSUASME B31.3°% ASME-Sec. I ASME, Sec. IX ANSVASME I3¥1 3
Atmosphenc Tanks API-656 ASME Sec. I ASME, Sec. IX API-620
Tanks (0-15 pug) APLG0 ASME Sec. I ASME Sec IX APE650
Pressure Vessels and Tanks (15 ASME BPVC Dre. 1 ar Div. 2 ASME Sec.IT ASME, Sec IX ASME Section VI Dv. 1
psig) or2
Pumps APE610: API-674. API-67S; ASTM AS71- ASME, Sec IX ASME BPVC Code Sectaom
ASME BPVC Section VI, Div. 1 84(1997) ar ASME I, Class 3¢
orDiv 2 Sec I
Heat Excirmgers TEMA STD. $th Edinoen: ASME ASTM B359-98 ar ASME. Sec IX ASME Secton VIIL Div. 1
BPVC Section VI Div. § or Div. 2 ASME Sec. I or2
HVAC Syuternx SMACNKA Stds. ¥ ASTM F856-97 AWSD1.1.D13, SMACNA Suds
ASTM C1290-00 D91
Canduit and Cable Trays NEMA TC2-1998 ASTM B633-98, AWSDL1,D13, NEMA TC2-1998,
NEMA VE1-1998 Al23/A123M-01 D91 NEMA VEI-1958
NEMA TC2 VE1
Fire Protection Systems NFPA-13%9: NFPA-14 ASTM-A795 AWS-D1.1.D13, NFPA-13
D9.1,D109
Flexible Hoses 2nd Hose ANSFANS4037 ANSIVANS-4037 ANSIANSH4037 ANSEANS4037
Connections for MREWP

Table 2: Codes and Standards for the Design of SSC in Radwaste Facilities — RG
1.143. For Piping and Valves, ASME B31.1 as described in RG 1.26 shall be follow
and not as is specified in RG 1.143.

System design requirements of Liquid Waste Processing system are detailed
described in USAR chapter 11.2.3.
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Additional design requirements for environmental and radiological, quality,
electrical and I&C, mechanical and suggested improvements for reverse
engineering approach are captured and described in CDP 1257-WP-L (chapter 4).

17 OTHER REQUIREMENT
17.1 Contractors Responsibility

Should the Contractor propose to purchase from other Contractors any equipment,
material, or service specified herein, the Contractor shall identify to the Purchaser
the SubContractor and the specific components they need to provide. If the
proposed SubContractor will manufacture any of the items covered by the
specification completely of perform sufficient fabrication of the items which require
presence of the Purchaser's Shop Inspector (PSI) in the SubContractor’s shop, the
Contractor shall identify the SubContractor to the Purchaser.

The Contractor or his agent shall perform inspections and/or witness tests at the
SubContractor facilities. The presence of PSI does not relieve the Contractor of his
responsibilities to meet the requirements of this specification.

The Contractor shall be completely responsible for the design, manufacturing and
installation of the all new system components as required in DMP 1257-WP-L. The
Contractor shall be fully responsible to ensure that his work, and the work of any
sub-Contractor, is of high quality in every respect of workmanship throughout and
fully complies with this specification. If any requirement of this specification is
determined by the Contractor to be technically incorrect or technically unsuitable,
or that conformance would diminish the Contractors responsibility or the product
performance after installation; then the Contractor shall transmit such objections
in writing to PURCHASER within forty-eight hours of discovery or with the proposal.

In all respects, equipment supplied in response to this specification shall
incorporate normally accepted industry practice of engineering, design, and
workmanship. It is not the intent of this specification to specify all details of design
and construction. The equipment shall be constructed and equipped with
accessories in accordance with this specification and with Contractor's standard
practices when such practices do not conflict with this specification.

17.2 Health and Safety

The Contractor shall manage and be responsible for the performance of the safety
services scope of supply for all the work performed within the Project.

The Purchaser shall be provided with unrestricted access to the Contractor’s
facilities and safety records for the purpose of auditing the Contractor's safety
program.

All persons employed by the Contractor, agents, subcontractors, or other persons
for which the Contractor has responsibility, shall perform work under the direction
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of the Contractor's health and safety program. All persons shall be instructed in
and be familiar with safety rules and regulations applicable to the work being
performed.

The Contractor shall have sole responsibility for ensuring that such persons are so
informed and that safe work practices are followed.

Contractor should take all responsibilities also for its subcontractor to include them
into health and safety program.

Other Services and Hardware supply include provision of all miscellaneous
services not defined elsewhere in this Specification that are necessary to
accomplish the 1257-WP-L project.

The Contractor shall designate a qualified Safety Representative. The Safety
Representative shall attend all project safety meetings and participate fully in all
activities outlined in Contractor's safety program. The Contractor's Safety
Representative shall have stop-work authority for unsafe acts or conditions, shall
be considered key person, and shall be on site when work is performed. The
Contractor’s occupational health and safety staff shall be adequate to respond to
the administrative aspects any emergency or medical situation resulting from the
installation work. The Contractor shall maintain reports of all accidents and injuries.
The Contractor, once mobilized, shall hold regularly scheduled meetings to instruct
its personnel on safety practices and the requirements of the safety program. The
Contractor shall furnish safety equipment and enforce the use of this equipment
by its personnel.

Before the installation, the Contractor shall submit the Safety Plan to the Purchaser
for approval. Program shall have statement which industrial health standards and
safety standards were used in preparation installation activities. Approval of
Contractor's Program by the Purchaser does not relieve the Contractor of any
Contractor health and safety responsibilities. Safety Plan is part of the Installation
Package.

CLEANING

The Contractor shall establish and maintain standard industrial cleanliness
throughout fabrication, assembly, removing, installing, testing, and inspection of
equipment. The Contractor shall be responsible for ensuring that these same
requirements for cleanliness are met by its sub-suppliers.

Presence of foreign material that includes grit, metal, particulate matter, oil slag,
scale, rust, fiber, and designated detrimental material, which can obstruct
operation of hardware or cause wear or erosion, shall be avoided. Necessary
precautions shall be provided to maintain the cleanliness as high as possible
during piping modification activities.

Foreign material exclusion program shall be in place throughout all phases of
production, assembling, packing, and shipping of components and equipment.
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19 CORROSION PROTECTION/COATING

Corrosion protection/painting shall be performed respecting compatibility of
applied products to NEK approach for plant equipment (see Paragraph 7.6).

Coatings that are damaged in handling shall be removed and repaired. Coated
members shall not be loaded for shipment or shipped until dry. Coated members
shall be handled, stacked, and transported in a manner that does not damage the
coating.

20 MARKING AND IDENTIFICATION

The Contractor shall establish and maintain a system for the identification and
control of materials, parts, and components, and partially fabricated assemblies.
These measures shall ensure that identification of the item is maintained by heat
number, lot number, part number, serial number, or other appropriate means,
either on the item or on records traceable to the item throughout installation,
shipment, and use of the item.

All components must be clearly identified and marked in such a way to eliminate
any question or confusion at subsequent identification throughout the
documentation.

The Supplier shall provide temporary markings of all equipment. Markings shall be
confirmed by NEK. A complete list of preliminary labels, markings and
identifications shall be provided to NEK for approval.

The Supplier shall provide supplemental data for all components, subcomponents,
and spare parts for NEK MECL database in Excel spreadsheet formatted by NEK.

21 PACKAGING, HANDLING & STORAGE

21.1 Packing and handling

Project shall be prepared for shipment and on-site storage in accordance with the
Contractor/subcontractor's standard procedures. All parts shall be packed in such
a way that they are protected against contamination, deformation or damage
during shipment, handling and storage. Each package shall be marked to allow
quick identification.

The Contractor shall provide, for Purchaser's review and approval, procedures for
packaging, shipping, site receiving, site storage, handling, and cleaning after
installation of delicate equipment. The packaging procedure shall take into account
the method of transportation to be used, as well as the possible storage duration
and storage environment.

Shipping containers for the equipment shall indicate the identification numbers of
the components contained.
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21.2 Storage

The Contractor shall verify the site storage and/or specify additional requirements
necessary to maintain equipment warranties. The Contractor shall provide any
special requirements and advice for maintaining of equipment in proper shape
during extended site storage, indoors or outdoors.

NEK warestore is in complience with quality standard storage level B but has
limitided capabilities and can not guarantee long term storage. Storage of
equipment is mandatory by agreement for short period prior installation (2-3
weeks).

22 SOURCE INSPECTION/SURVEILLANCE NOTIFICATION

The Contractor shall officially notify about inspection "hold" and "witness" points
according to the installation and inspection plan. Notification time shall be at least
three calendar days ahead of anticipated occurrence.

23 NONCONFORMING MATERIALS

Nonconformance with specification requirements, approved drawings, and
applicable federal, state, and local codes and standards invoked by this
specification will not be accepted until approved by the Purchaser.

Non-conformances to be reported for approval by the Purchaser are those non-
conformances which cannot be brought within specification requirements by
rework or replacement. When such a condition exists, the Contractor shall initiate
a Nonconformance Report (NCR) using the Contractor's standard proposed
disposition.

Additionally, the Contractor shall:

a) segregate the nonconforming item to prevent any further processing which
may result in a change of the nonconformance as identified,

b) make the NCR available to the Purchaser’s Inspector for review to assure the
nonconformance is completely identified and accurately stated, and

c) properly disposition and transmit the NCR to the Responsible Engineer by
the most expeditious means. The NCR may be telecopied, followed by direct
transmittal of the original. The Contractor shall provide technical justification
if recommended disposition is "Accept-As-Is" or "Repair".

NOTE: For better understanding a sketch shall be made or picture taken in order
to show Nonconformance.

The requirements of the Specification are binding; no departures are acceptable
without the prior consent of the Purchaser. The resolution/approval of Deficiency
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Notices, Nonconformance reports, Field Change Notices, etc. must be approved
in advance by the Purchaser. Further engineering and/or manufacturing after the
detection of non-conformances, prior to Purchaser's approval, shall be at
Contractor's risk.

The NCR shall provide the method by which the Contractor shall obtain a
documented response and approval from the Purchaser when non-conformances
are identified. The use of the NCR will pertain to work at the Contractor's and/or
subsupplier's shops.

SPECIAL HANDLING

Contractor shall prepare instruction/procedures for handling the equipment which
will be used within this project.

SHELF LIFE

The Contractor shall not ship any item, which has less than one year remaining
shelf life at the time of shipment. The Contractor shall provide shelf life data by
expiration date.

10CFR21 REPORTING

Provisions of 10CFR21 apply to this order.

COMMERCIAL GRADE ITEM DEDICATION

If the Bidder expects some material, parts, components, processes or activities
from commercial market, this shall be specified in the quotation. The bidder shall
provide dedication program in quotation.

SUPPLIER DOCUMENTATION REQUIREMENTS

The Contractor will provide all the documentation specified in this Specification.

REPAIR RECORDS

A record system shall be established and maintained by the Contractor to provide
documentary evidence of the quality of items and activities affecting quality. The
quality assurance (QA) records shall include the results of reviews, inspections,
tests, monitoring of work performance and material analyses. Records shall as a
minimum identify the inspector or data recorder, inspection date, scope of
inspection, type of observation, procedures used, results, acceptability, and
actions taken with deficiency noted and shall conform to the requirements.

All repair records shall be delivered to the Purchaser.
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Production repair records shall be included in the final quality release
documentation.

SHIPPING REQUIREMENTS

The Contractor shall provide packaging and shipping methods for protection from
the effects of temperature extremes, humidity and in transit shocks. The NEK's
authorized source inspector has the right to hold shipment if purchase order
requirements are not met. The Contractor is responsible to get all permissions for
transportation of the equipment.

The packaging procedure shall take into account the method of transportation to
be used, as well as possible storage duration and storage environment.

Protection of internal cleanliness shall be achieved by sealing all openings with
plugs, caps or covers. Coated equipment shall be handled in such way to prevent
damage to the coating.

Gross weight shall be clearly marked on each package.

Prior to the shipment, the Contractor shall contact Purchaser’'s Representative to
confirm shipping arrangements. All pieces of equipment, boxes, cartons, etc., shall
have a waterproof identification label attached with the following information:
Purchaser:

Nuclear Power Plant Kr§ko

Vrbina 12, 8270 Krsko, SLOVENIA

Replacement of Waste Evaporator Package — WPEWVDO01

Attn:
CONTENTS: Contents Description (Provide reference to Purchase Order )

The Contractor shall include packing list identifying each item or assembly
shipped.

VENDOR TECHNICAL MANUAL AND REGISTERED UPDATES

Vendor technical manual does not apply to this order.

TRAINING PROGRAM

N/A

REVIEW & VERIFICATION OF WORK

The Contractor* is required to perform a detailed checking operation, review and/or
verification of all documents (DMP, IP) prepared for this project per NEK procedure
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ESP-2.607 (Design Verification). Contractor's proprietary documents that are
classified as non-releasable may be made available for consultation by Purchaser
and regulatory authorities on a case-by-case basis.

*Main Contractor cannot delegate this task to the subcontractor involved in
preparation of the Installation Package or HOP.

SCHEDULE REQUIREMENTS

In order to comply with the objective of full implementation of the modification the
following Schedule completion activities/milestones are considered.

Table 1: Schedule requirements

on Delivery
item Description sihodile
1. PMM and PQP approved To* + 2 months
Design Specification for Material Procurement — To+3
Waste Evaporator Package
3. DMP 1257-WP-L To+12
4. Installation Package Tot+18
S. FAT testing of Waste Evaporator Package To+20
6. De[iv_e_ry of all required material for installation To+21
activities
7. Installation activities for Waste Evaporator To+22
Package on OL35
8. Complepon of Waste Evaporator Package To+24
Installation
SAT testing of Waste Evaporator Package To+24
10. | AS-Built drawings for Waste Evaporator Package
- To+25
unit installed
11. HOP Signed Tot+26

*To — Contract awarded

STATUS REPORTING REQUIREMENTS

Contractor is responsible for the status reporting and can NOT delegate this
responsibility to the subcontractor. Status shall be given based on the common
task project:
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a) Reports of Design Activities Progression

b) The Contractor shall provide to NEK a weekly written status report for
design work being completed, started, open problems, planned
activities in next month and delayed.

C) During installation the Contractor shall prepare short daily reports and
organize daily installation meetings (status of activities according to
general sequence plan, work being completed, open problems,
planned activities).

WORK OR INFORMATION TO BE PROVIDED BY NEK

Contractor shall define required documents/information needed to perform the
scope of work specific to NEK. The usage of this information by the Contractor will
be restricted according to specific instructions provided by NEK.

The Purchaser will:

a) Selectthe Contractor who best conforms to the Purchaser's requirements. The
Purchaser will revise the specification following the completion of the technical
part of the bid process and issue specification ES-5134 Rev. 0 if necessary.

b) Designate a Project Manager who will serve as the principal interface with the
Contractor on the individual modification

c) Perform revision of all procedures based on the inputs provided by Contractor.
These inputs are markup of affected procedures.

d) Provide all interface information with any plant activities related to this project

e) Provide access for onsite inspection to all the areas where new systems, major
equipment and accessories will be located.

f) Provide all available as-built documentation

g) Provide an on-site training to all SELLER's and his subcontractor's employees
as needed to meet requirements for an "unescorted access" to perform the on-
site activities.

h) Provide HP technicians and Decontaminators.

i) Provide Electrical power connections (220/400 V 3 phase, 50 Hz)

i) Purchaser shall support Contractor in preparation of draft Start-up Procedures
(SUP’s).

k) Integrate all mutually agreed SELLER's interface activities into an overall
Purchaser operation on-line plan. NEK shall be responsible for conducting the
plan in a timely manner.

Whenever Purchaser approval is required in this specification for submittals,

procedures, methodologies, approaches or options, such approval shall be
provided in writing or if provided orally shall be confirmed in writing.

CHANGES of WORK SCOPE

The Contractor shall notify the Purchaser in each case when the change of work
or plan will affect the quality of work, schedule or cost of contracted activities. Any
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such deviation must be made in writing by means of a form submitted to the
Purchaser for approval prior to continuing work.

RECORDS

The Contractor shall turn all reproducible drawings and other documents such as
any changes to plant procedures, equipment technical specifications, USAR
updates, and reviewers checked drawings and documents over to the ING.

All documents have to have unique identification number with revision and need to
be sorted into group and subgroup. Details have to be explained in to the PMM.

A records system shall be established and maintained by the Contractor to provide
documentary evidence of the quality of items and activities affecting quality. The
quality assurance (QA) records shall include results of reviews, inspections, tests,
audits, monitoring of work performance etc. Records shall, as a minimum, identify
the inspector or data recorder, date inspection was performed, type of observation,
procedures used, results, acceptability, and action taken with any deficiencies
noted.

Additional records or supporting data shall also be maintained. All quality
verification records, procedures, and qualifications shall identify the item or activity
involved.

These records shall be retrievable and available for examination. One copy of all
documents (including computer software - validation reports and any referenced
documents) required by this Specification, applicable regulations, codes and
standards, or generated as a result of the Contractor's QA program shall be
transferred to the Purchaser.

Responsibie persons for generating, completing, or reviewing records shall ensure
that the following requirements are met:

a. Ensure Records are technically correct in accordance with applicable
procedures.

b. Ensure Records are complete including all attachments. Records shall be
reviewed to ensure all required data, i.e., signatures, dates, etc., have been
completed or marked "Not Applicable" (N/A) as required.

c. Ensure corrections to data have been made properly. Corrections to data
shall include the date and the identification of the person authorized to make
the correction. Examples of corrections are line through, write overs, white-
out, correction tape and any other correction method. This is required
anytime when record data (numbers, or the meaning, intent, or integrity of
a record) is affected by a correction. This is not required for other information
that is not considered data.
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d. Ensure that records are legible - can be clearly read and suitable for
microfilming. The original of all records should be transmitted to the
Purchaser as the record. If a record is not legible one of the following
methods shall be met:

The illegible area of the record shall be enhanced by tracing or writing the
information clearly on the record or by submitting additional information for
clarification of the illegible area. The Contractor person authorized to perform this
function shall initial and date the area enhanced or clarified.

If the record cannot be enhanced, the records shall be marked "Best Copy

Available", and the marked record shall be initialed and dated by the responsible
organization’s supervisor or designee.

ORGANIZATIONAL CONTACT

Purchaser contact persons:

Janez Kastelic, Project Manager and responsible for E, 1&C scope of work
e Phone: + 386 4802 225
e E-mail: janez.kastelic@nek.si

Robert Rostohar, Responsible engineer for Mechanical scope of work
¢ Phone: + 386 4802 948
e E-mail: robert.rostohar@nek.si

Sonja Zivi¢, Purchasing department
e Phone: + 386 4802 446
e E-mail: sonja.zivic@nek.si

CONTRACTOR’S TECHNICAL APPROACH to the WORK

As a part of the NEK "Request for Proposal/ Quotation”, the Contractor shall
prepare a brief preliminary Project Management Manual and Project Quality Plan
(PQP) which outlines how and where the work will be performed and indicates how
the Contractor understands his scope of work. The quotation should also indicate
if similar project applications have been performed by the Contractor.

The Contractor’s proposal shall include his reasons for every and all sections either
as a general statement or specific comments or both.

The Contractor is not hindered to submit any additional documents to ensure
completeness of the quotation.

The Contractor’s responsibilities (scope of work description and scope of supply)
are specified in Chapter 3 of this Specification. Additionally, this Specification also
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provides requirements which Contractor must follow in the work mainly specified
in Chapter 5.

The Contractor shall be responsible for the following resources:

. All labor required to physically perform the work. This labor force shall
possess skills to perform the work on the Project.
o Field Engineering. Contractor's field personnel shall be capable,

qualified, and able to perform the duties required to the satisfactory
resolution of field problems.

ACCESS TO CONTRACTOR FACILITY AND DOCUMENTS

The Contractor will provide access to the Contractor's and authorized sub-
contractor’s facilities to the NEK personnel who are engaged in the work for the
purpose of reviewing the quality and the amount of the work being performed.

SUBCONTRACTED WORK

NOTE: Based on law of ZVISJV and based on “Pravilnik o dejavnikih sevalne in
jedrske varnosti (JV 5)” Article 60, (nadzor podizvajalcev in dobaviteljev)
Purchaser is responsible for establishing surveillance on Contractor and
its subcontractors to ensure high quality and nuclear safety for the public.

o (http://www.ursjv.gov.si/fileadmin/ujv.gov.si/pageuploads/si/Zakonod
aja/SlovenskiPredpisi/NPB/JV5.pdf)

o (hitp://www.ursjv.gov.si/fileadmin/ujv.gov.si/pageuploads/si/Zakonod
aja/SlovenskiPredpisi/NPB/NPB ZVISJV - 27.7.2011.pdf)

NOTE: Contractor personnel working under Contractor's direct responsibility are
not considered as sub-contractors in this context.

All Subcontractors shall be listed in the Proposal. If the selected Contractor after
Contract signature wants to change or select a new sub-supplier, this is subject to
NEK approval.

The Contractor shall impose to its Subcontractors the requirements of this
Specification. The Contractor shall ensure that all Subcontractors meet the
requirements of this Specification.

Since the Contractor retains full responsibility for all aspects of Subcontractors
performance (including quality and schedule) the Contractor shall ensure that
adequate and periodic audit and surveillance of the Sub supplier is maintained.
NEK’s right of access to the Contractor's Subcontractors’ facilities for the purpose
of inspection or audit shall be imposed by Contractor's documents.
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All subcontractors need to be qualified by Contractor and have to be included on
its Approved Supplier List (ASL). They shall also have experience/references on
same or similar work performed on nuclear power plant(s).

The Contractor or his subcontractor shall not subcontract any portion of the Work
without the written approval of the Purchaser.

43 QUALITY ASSURANCE REQUIREMENTS

43.1 General

General Requirements:
a) The Contractor has to be qualified for the scope of the Contract.

b) The contractor shall have quality system program which meat requirements
of 10CFR50 App. B, NCA-4000 and NEK Quality Specification QS-610
(Attached to Bidding Documentation).

c) The reporting requirements of 10CFR21, “Reporting of Defects and
Noncompliance”, shall apply throughout the entire Project.

d) The Contractor's Quality Control Manual and referenced company
standards shall apply to all design practices employed on the work
performed pending review and concurrence by the Purchaser.

QA requirements specified in the following QA sections apply to the Contractor
subcontractors. One (1) controlled copy of the Contractor's Level | QA Program
Manual shall be submitted to NEK with the Proposal if not already submitted to
NEK. Contractor shall notify Purchaser of any Level | QA Program changes that
are issued during the conduct of the contract.

43.2 Quality Manual

Contractor’'s Quality Manual review and acceptance by the Purchaser shall be a
prerequisite for selection of Bidder as a Contractor. The Contractor shall implement
and maintain this program while carrying out the requirements of this specification.
All proposed changes to the program shall be submitted and approved by the
Purchaser prior to the implementation.

a) The Contractor has the responsibility for QA activities for all work pursuant to
this Specification. All technical and quality requirements shall be met.

b) All work performed by Subcontractor(s) shall be subject to the technical and
quality requirements of this Specification as well. The Contractor shall be
responsible for all subcontracted activities.
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43.3 Contractor's Responsibilities for Sub-contractors

The Contractor has following responsibilities regarding its Subcontractors:

a) The Contractor shall ensure that all potential sub-contractors meet the
applicable requirements of this Specification.

b) The Specification requirements for procedure submittals shall apply to Sub-
Contractors for services not performed by the Contractor. The Contractor shall
first review subcontractor's procedures to ensure compliance with the
Specification requirements, submit these procedures, and obtain the
Purchaser’'s acceptance in writing prior to performance of subcontractor’s
work. The Contractor’s procedure may be used at the Subcontractor’s facilities
if necessary.

c) The Contractor shall ensure that the subcontractor is aware of all activities that
the subcontractor will be required to perform, and shall identify activities that
require the presence of the NEK Representative. The Contractor shall ensure
that NEK Representative has the right of access to subcontractor’s facilities
and documents needed to perform audits, inspections or witness tests.

d) The Contractor shall retain full responsibility of the subcontractor work,
supervise quality and document such facts in the Final Documentation
Package.

e) In case where subcontractor does not meet required Quality program from
Specification, Contractor shall the right to impose additional QA clauses and
perform surveillance activates and/or Sub-contractor shall adopt Contractor
QA Program for the performance of their activities.

43.4 Inspections

The number of NEK inspection and audit visits related to this Project are not
expected to be limited to specific number. Also, NEK is not expected to cover
additional costs due to inspection and audit performance.

43.5 Notification Points

The Purchaser shall have the right to establish notification points for which the
Contractor shall give prior notification to the Purchaser. In addition, the Purchaser
may establish temporary notification points if necessary to ensure resolution of
temporary quality problems. Notification for Witness or Hold points require the
receipt of notification at seven (7) working days in advance of the scheduled time
of performance. Alternatively, if there is a resident NEK Representative, the
schedules may be submitted in advance to the NEK Representative identifying the
activities which have been designated as notification points in the Inspection Plan.
The Purchaser may require that activities performed without proper notification is
repeated for NEK Representative observation at the Contractor’s expense.
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The NEK Representative will witness the ‘Hold Point’ events or will authorize the
Contractor to proceed without Purchaser’s witnessing of the event. ‘Witness Point’
events can proceed without witnessing or written waiver if proper notification has
been given.

43.6 STOP/Hold Points

When Contractor or Purchaser Responsible Inspector has any concerned about
some non-confirming condition found by the test and inspection specified herein,
the Inspector shall have the right to call for inappropriate supplementary
nondestructive test. Acceptance criteria for any supplementary testing will be
defined agreed prior to performing tests and inspections. Non-acceptable results
will be dispositioned and corrected, and the subject test repeated in accordance
with Contractor quality program requirements. The reporting requirements of Title
10, Code of Federal Regulations, Part 21(10CFR21), “Reporting of Defects and
Noncompliance”, shall apply.

Mandatory hold points are considered to be those tests, inspections, or operations
which require witnessing by the NEK Representative and beyond which operations
shall not proceeded without written consent of the Purchaser.

The Contractor’s failure to stop at a hold point will be a cause for rejection of those
activities for which notification was not provided or which were not held. Hold points
require receipt of notification at least seven (7) working days in advance of the
scheduled time of performance.

43.7 Documentation

43.7.1 Records Systems

A record system shall be established and maintained by the Contractor to provide
a documentary evidence of the quality of performed activities. Records shall, as a
minimum, identify the Purchaser's name, Purchaser's order number, inspector or
data recorder, inspection date, type of observation, procedures used, results,
acceptability, and action taken with any deficiencies noted. Records of inspection
shall also include identity of drawings and procedures utilized, along with the
revision level. All quality verification records, procedures, and qualifications shall
be identifiable to the activity involved.

43.7.2 Contractor's Documentation

QA & QC documents are a deliverable item. The Contractor's Quality Control
Representative shall approve them, and then present them to the Purchaser for
review and approval. Documentation to be transmitted shall be adequately
packaged, protected, and secured to ensure it will arrive undamaged.

Each page of each document submitted shall be clearly identified by the
Purchaser's name, purchase order numbers, equipment description and
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specification identification, and the Contractor's name and address. Page numbers
(e.g. 10f 5, 2 of 5, etc.) are required or tables of contents detailing attached pages.
Each individual document shall be legible and shall have reproducible microform
capability. No information shall be recorded closer than 20mm to the binding edge
or closer than 6mm to any other edge of the paper. Also, the approval status shall
be clearly identified on each document.

All records required by this specification, applicable regulations, or codes and
standards, or generated as a result of the Contractor's QA program shall become
part of NPP Kr8ko QA Records. The Purchaser shall be notified in advance if, at
any future date, Contractor should plan to destroy any records. At the discretion of
the Purchaser, all quality assurance records and documentation related to this
specification shall be transferred to the Purchaser.

43.7.3 Deviation/Change Requests

The Contractor has to have established and implemented the control of design and
licensing interfaces (internal and external) including:

a) ldentification of interfaces in writing (responsible organization,
person),

b) Organization responsibilities for documents (review, approval,
release, distribution, revision...),

c) Transmittal of design and license information in written (status of
information, complete, incomplete item, further evaluation required, for
review, for approval...)

Any deviations or design changes which are not fully in accordance with the
technical or quality assurance requirements of the procurement documents and
which the Contractor desires to accept, must be accepted by the Purchaser. Any
such deviation request must be made in writing by means of a Deviation/Change
Request Form submitted to the Purchaser for acceptance prior to continuing work.

44 NEK PROPRIETARY DATA

NEK proprietary data are defined in the Contract. Refer to General Terms and
Conditions proprietary-related paragraph.

All developed documentation related to Technical Security shall be treated as
Safeguard information. Within the draft of the PMM the method (procedure) to
handle the documentation with the Safeguard information shall be prescribed.
Documents with such information shall become the confidential mark and their
distribution and revision shall be done not to violate the Confidentiality policy and
to limit their distribution only to the personnel qualified and responsible for their
usage. Prior to the delivering of the existing drawings required for the preparation
of the Design Modification packages the NEK will mark such type of drawings. On
the other hand for the new drawings with such confidential content that shall be

Page 53 of 54



45

SP-ES5134

RO Replacement of Waste Evaporator Package - WPEVWDO01

done by the Contractor based on the Criteria from the PMM. See also reference
ADP-1.8.002 Document Security. The confidentiality policy is applicable for the
documents related to the Remote Shutdown, Transfer to the control capabilities
from one to other location etc.

APPENDIX

451 CDP - 1257-WP-L
45.2 PMM Template
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1. Short Description Of The Proposed Modification

In 2021, NEK analyzed the general condition of the evaporator packages in the
liquid waste systems (Waste Processing - WP & Boron Recycle — BR). The key
conclusions of analysis (CAP 2020-2305) were that the I&C and electrical
equipment either already have, or will soon have, issues with obsolescence in
combination with reduced availability of spare parts and maintenance issues.
Therefore, NEK is in the position to perform either an upgrade of existing
evaporator packages or replacement of the existing evaporator packages with
existing or alternative technology.

In general the purpose of WP and BR evaporators is identical however from
original design purpose of BR evaporator was just for recycling and reusing of
Boron. For normal operation of power plant at least one of two evaporator units
shall be operable. It is desired that works on WP evaporator are performed on
on-line. Due to a fact that WP evaporator has more operating hours and based
on the health condition NEK preferes in a first stage works on WP eveporator,
while BR evaporator will be in function to support normal operation. After
succesful completition of works on WP system NEK will provide a decission to
implement the same solution on BR system.

First solution is a complete replacement of equipment by new one based on the
same technology. A walkdown has been performed to identify the current
equipment arrangement, possible civil works constraints and general boundary
conditions. In the walkdown also the conditions for transport and installation of
new evaporator packages at the Krsko site has been checked. Interferences with
other equipment which should be potentitial temporary removed were defined.
The conclusion of the walkdown is that the deinstallation of existing evaporator
packages, their transport and the installation of new evaporators are feasible,
with some temporary modifications (removable walls, temporary deinstallation of
interfering components) and restrictions to the size of the new equipment.

However, the size of the components of the new evaporator packages and thus
the possibility to install the components in the available space depends on the
chosen capacity, efficiency and tecnology of the new equipment. The minimum
required capacity based on operational capacity is 20 I/min however the design
capacity of the existing evaporator packages is 56.8 I/min. The efficiency of
existing and new WP evaporator is limited to 10 ppm or less.

Thus, as the existing evaporator packages never worked at their design capacity
it is possible to replace these evaporators by at least operating capacity to
assure that the new equipment can fit in the available space in the plant keeping
the same functionality as now.

Second solution is replacement of existing technology by alternative technology
(reverse osmosis, ultrafiltration, etc...) but potential contractor shall be aware
that part of project documentation is issue with focus on generating of secondary
radwaste (new waste stream) which has significant impact to waste
management in general, doses, etc...

Third solution is the refurbishment of electrical equipment (heat tracing and
thermostats) due to damage and the complete 1&C system (sensors, control and
alarm system) due to obsolence. Although in principle a complete exchange of
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the electrical and 1&C system is possible, this solution has an increased risk of
incompatibilities and uncertainties during installation and testing.

Fourth solution is replacement/maintenance of only critical electrical equipment
(heat tracing, thermostats and RTD's) due to aging and lifetime (radiation,
temperature, etc...) or damage to achive stable and reference conditions for WP
process in general due to boron crystalization. At the moment I1&C equipment is
working as is expected and NEK is in postion to perform maintenance. But we
have to be aware that at the moment NEK is proccessing liquid waste by BR
system and it is estimated that in five years BR system will be in the same
condition as WP. This option is in general maintence based scope of work.
Equipment which is not working or is damaged will be replaced by standard
equipment which is already installed on other systems in NEK and is on stock or
could be suplied. Due to a fact that most of stable WP evaporator components
are instaled inside on a skid in AB room 032, the works in this micro area will
additional request at least for temporary removal of other equipment in this area
(insulation, valves, trasmitters, cables, instrument lines, piping). Additional factor
for all works is radiation dose, so ALARA principles should be considered. The
reason for developing a DMP per ESP-2.602 is not recognized. Preparation and
coordination for all needed works between E, M and I&C maintenance
disciplines should be cosidered and prepared.

Final NEK position is that first solution for a complete replacement of
(mechanical, electrical, instrumentation & control) WP unit with new one
(designed by reverse engineering) is for NEK the optimal solution.

2. Problem Description And Reasons For The Modification

The design of the existing evaporator packages was performed by Westinghouse
Electric Corporation (Philadelphia) in 1977 (see Reference [1]). Original
equipment is in operation for more than 40 years and is in general obsolete.

Original construction meets requirements for American Nuclear Society Safety
Class 3 equipment. However, in year 2010, NEK has performed a declassification
process, by which almost complete GH, WP and BR Systems became classified
as Non-Nuclear Safety Related. Only the components which are in direct contact
with safety related systems, like Component Cooling system has left classified as
Safety Related (WPEVWDO01-CND1, WPEVWDO01-CND2, WPEVD01-COL1,
WPEVD01-COL2).

The Liquid Waste Processing System is designed to receive, segregate, process,
recycle and discharge liquid wastes. The system design considers potential
personnel exposure and assures that quantities of radioactive releases to the
environment are as low as reasonably achievable. All design requirements and
limitations are detailed described and specified in USAR (11.2 Liquid Waste
processing system).

According to the analysis performed by NEK System Engineers in 2021 most of
the mechanical components are in an adequate condition and could be
maintained, but some problems are appearing in the electrical and I&C equipment
due to aging and obsolescence. Detailed analysis is attached to NEK corrective
action program 2020-2305.
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2.1 Purpose of the equipment

The waste evaporator package consists of an evaporator, absorption tower,
evaporator condenser, distillate cooler, feed preheater, gas-stripping column,
vent condenser, eductor, concentrates pump, cooling package, distillate pump,
valves, piping, and instrumentation. Evaporator feed is degassed, the distillate
produced is of reactor makeup grade, and the concentrate is usually 12 wt%
boric acid.

RECYCLE AND WASTE EVAPORATOR
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Figure 1 Configuration of WP evaporator system

Borated water from the waste holdup tanks flows into the evaporator package
and is preheated, using auxiliary steam. The feed flow is controlled by the
evaporator liquid level. The steam flow is controlled by the preheater outlet
temperature. The preheated feed flows into the stripping column where
hydrogen, fission gases, and other gases are stripped from the borated water.
The stripping medium is a portion of the evaporator overheads (steam) which
flows counter to the feed flow through the packed stripping column. The stripped
gases and an equilibrium quantity of stripping steam leave the top of the
stripping column and flow to the vent condenser, which cools the gases and the
stripping steam. Non-condensable gases are vented via the vent header and the
liquid condensate is returned to the stripping column by means of an eductor in
the feed line.

The feed enters the evaporator from the stripping column and is concentrated.
The bottoms are continuously recirculated by the concentrate pump, and when a
batch is concentrated to the desired level, it is disposed of. The unit is designed
such that distillate and concentrate samples can be taken while the unit is
operating. Thus, the unit does not need to be cooled down for sampling prior to
transferring a batch of concentrates. Concentrate sampling is remotely
performed by means of an automatic sampler inserted in the sampling line.

The major portion of vapours leaving the evaporator flow through the absorption
tower where 3 bubble-cap trays purify the vapours. They are then condensed in
the evaporator condenser. The distillate is pumped through a distillate cooler and
out of the unit, while a portion of the distillate is recycled to the adsorption tower
to aid the distillation.
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The evaporator condenser and distillate cooler are cooled by component cooling
water. In the evaporator condenser, cooling water flow is controlled by the
distillate flow. The evaporator is heated on the tube side with the auxiliary steam,
and steam flow is controlled by evaporator pressure.

All equipment in the unit in contact with the process fluids is constructed of
austenitic stainless steel.

In order to prevent crystallization of the 12% boric acid solution at ambient
temperature, a chemical addition unit of NaOH 10% is provided. This unit mainly
consists of a polyethylene storage tank, a metering pump of the diaphragm type
and a mixer. Caustic is injected into evaporator during the processing of a batch.

To correct pH in case of caustic overdosing, the capability to inject H2SO4 8%
with a portable pump is also provided.

Chemical addition unit is located in the BRS evaporator room and has its power
supply from BRS panel. In case BRS evaporator is used to concentrate at 12%,
then chemicals can also be injected in the latter. The waste evaporator package
is identical to the recycle evaporator package (BRS), and they may be used
interchangeably.

2.2 Physical description and general principles of operation

The purpose of the recycle/waste evaporator package is to concentrate a dilute
boric acid or waste solution extracted from the plant separating it into a batch of
12 % boric acid or waste and one of relatively pure water. Radioactive gases
which may be present in the feed are stripped out and sent to the plant vent
system. Boron and other metallic elements present are confined in the
concentrated batch, the level of potential radioactivity in the distillate stream being
held to an extremely low level.

The evaporator is operated batch mode. Incoming feed and outgoing distillate flow
continuously along their respective paths, and gases are continuously removed to
the vent system but the boron and other metallic ions are retained in the
evaporator until the shell contents reach a concentration of 4 % H3BO3 (by
weight), in the Recycle Evaporator; (or 12 % H3BO3, 20 % total solids or 40 uc /
gm in the Waste Evaporator). The concentration level is determined by laboratory
analysis of samples. At this point, feed is shut off, distillate is diverted to recycle
and vent header valve is shut off. The steam valves to feed preheater and
evaporator bundle are closed and the evaporator contents are allowed to "Flash"
cool down to 165 °F (73.9 °C) as latent heat continues to be removed in the
evaporator condenser.

The steam inlet valve is then opened and pressure in the evaporator shell,
absorption tower, condenser shell, stripping tower and vent condenser shell will
equalize to 5 psig (0.345 bar-g). The operator can then pump the shell contents to
the concentrate storage system, and the stripper/evaporator package is ready to
be filled preparatory to processing another batch of contaminated feedwater.

In order to assure continuous proper gas stripping during the transient conditions
on change-over from distillate recycle mode to distillate discharge mode the
following sequence is automatically carried out by two time-delay relays:
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1. Feed inlet valve is opened and vent condenser vent valve is closed;

2. After 65 seconds distillate flow is diverted to discharge and preheater
temperature controller air supply is turned on allowing steam to be
admitted to the preheater;

3. After 2 minutes the vent condenser vent valve opens.

Feed water to this evaporator is first heated to about 215 °F (101.7 °C) and then
passed downward through a packed tower in counterflow with steam from the
evaporator. As the feed water passes over the packing, the gases are separated
from it, both by mechanical de-entrainment and by evaporation due to the latent
heat available in the stripping steam. It is then fed to the main evaporator shell.
The upward flowing steam, which has entrained the liberated gases, is
conducted to the vent condenser, condensed and returned to the inlet feed
stream, while the noncondensible gases flow out into the vent system.

Steam rising from the boiling pool in the evaporator shell contains some
entrained droplets of concentrated shell fluid and small amounts of boron, iodine
and traces of other metallic ions in vapor form (volatiles). This steam is induced
to flow upward through a series of wire mesh pads and valve type trays in
counterflow to a reflux stream of pure distillate.

The metallic ions are selectively transferred from the rising vapor stream to the
falling liquid stream. By this mechanism, they are confined to the evaporator
shell and prevented from entering the distillate condenser with the vapor. The
vapor stream which finally reaches the condenser is virtually pure (less than 10
ppm) and is there condensed. This purified water is either continuously pumped
away to the distillate storage system, or returned to the feed stream if the system
is being operated in the "Recycle" mode.

The existing skid assembly consists of a frame made of welded structural steel
beams that is supporting the fluid process equipment, piping and related
electrical and I&C elements. The equipment and piping are attached to the steel
and assembled together by bolting which facilitates the replacing process.
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2.3 Most significative WPEVWDO01 skid components

mmmuvw

i
T,
3D

& 508 Tuae EVARO\

aroo

@H{b AE.S‘T? : :

Figure 2: General view of the WP evaporator package
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1

,,*
..r
f oo sn
=
i
T
\;

1
&

ESP-2.601, rev.6




CONCEPTUAL DESIGN PACKAGE NEK - ESD

Doc. Id.: CDP 1257-WP-L /! Rev.: O

Page: 9

The degassed feed is evaporated by steam condensing in a submerged tube
bundle

8
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Figure 4: Evaporator Condenser Assembly

Pure vapours are condensed, collected, and pumped from the system through a
cooler operating on component cooling water.

Figure 5: Absorption Tower Assembly

The vapours leaving the boiling pool are stripped of entrained liquid and volatiles
in the absorption tower.
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Figure 6: Distillate cooler Assembly

Distillate from the condenser is removed from the system by a destillate pump,
being passed through the distillate cooler tubes on its way to storage.
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Figure 7: Pre- heater Assembly

The inlet liquid is heated using steam, to reach the adequate temperature for the

process.
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Figure 8 Vent Condenser Assembly

Steam vented from the evaporator condenser and the stripping column enters the
shell through the steam inlet, passes around the impingement baffle, and comes
into contact with the tubes. It then flows toward the end of the shell and is
progressively condensed.
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2.4 Instrumentation and Control

Figure 9: Stripping Column Assembly

Figure 10: Waste Recycle Evaporator Control Panel WPEVWD01B

Waste Evaporator Package Pressure Instrumentation:

Radioactive gas stripping is achieved by passing raw feed through a "flexiring"
packed tower employing stripping steam drawn from the evaporator.

The instrumentation is located mainly on the Waste Recycle Evaporator Control
Panel WPEVWDO01B in the Auxiliary Building. Some instruments are locally
mounted. System alarms are displayed separately on the Boron Recycle/WPS Gas

Panel and are further relayed to one common annunciator in the Main Control Room
(ALB15).

Pressure switch PS327 is mounted on the Concentrate Pump’s Cooler to provide a
low pressure alarm on the Waste Recycle Evaporator Control Panel WPEVWDO01B.
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Pressure indicator PI327 provides local indication. Pressure switch PS328 is
provided in the Concentrate Pump’s discharge line to assure low pressure alarm on
the Waste Recycle Evaporator Control Panel WPEVWDO01B and interlock with the
Concentrate Pump to start in case of low pressure. Evaporator is equipped with
pressure transmitter PT337, which provides high and low pressure alarm on the
Waste Recycle Evaporator Control Panel (WPEVWDO01B) and provides interlock
with the PCV337 for the steam flow controls via pressure controller PIC337. Two
local pressure indicators are provided in the evaporator package, PI332 in the
Distillate Pump discharge line and PI1340 in the Concentrate pump discharge line.

Waste Evaporator Condensate Tank Level Instrumentation:

The level indication transmitter (LIT1012) indicates the liquid level in the waste
evaporator condensate tank. It provides a high alarm for overflow (90%), a low
alarm (5%) on the WPS panel and low alarm (10%) for interlocked with the waste
evaporator condensate tank pump for automatic shutoff to avoid loss of pump
suction, via level multifunctional indicator LUI1012. Indication is provided locally and
on the WPS panel. The low alarm also indicates that some other action may be
necessary since the evaporator package has lost feed. The signal for the PIS is also
provided.

The level indication transmitter (LIT1001) indicates the liquid level in the waste
holdup tank. It provides a hi-hi alarm for overflow (LUI1001); a high alarm for
evaporator start-up; a variable high alarm for operator convenience; and a low alarm
interlocked with the waste evaporator feed pump for automatic shut-off to avoid loss
of pump suction. The low alarm also indicates that some other action may be
necessary since the evaporator package has lost feed. Indication is provided locally
and at the WPS panel. The signal for the PIS is also provided.

Waste Evaporator Package Level Instrumentation:

Waste Evaporator is equipped with two level elements (LE335A & LE335B), whose
send signals to the level transmitter LT335. This transmitter send signal to the
LS335, which provide interlock with Concentrate Pump (WPEVDO04) to stop in case
of low level in the evaporator; and for LIC335, which provide feed flow controls, via
valve LCV335, in the feed pre-heater discharge line; and high and low level alarm
on the Waste Recycle Evaporator Control Panel WPEVWDO01B. Local level indicator
(LI335B) is also provided. Evaporator Condenser level transmitter LT326 is provided
on the Evaporator Condenser to assure interlock with valves LCV326 and LCV327
via level controller LIC326, and to provide a high and low level alarm on the
WPEVWDO01B.

Waste Evaporator Package Flow Instrumentation:

The flow instrumentation is provided in the vent discharge line to provide local flow
indication FI342. Flow transmitter FT329 in the distillate line sends signal to the
controller FIC329, which is interlocked with Evaporator condenser outlet flow control
valve FCV329. Flow switch FS339 is mounted in the Concentration Pump discharge
line to the evaporator, to provides low flow alarm on the Waste Recycle Evaporator
Control Panel (WPEVWDO01B) and provides interlock with the Concentrate Pump to
stop in case of the low flow in this line. Waste Evaporator Feed Pump Discharge
flow indicator FI1007 and respective flow element FE1007 provide local indication of
waste evaporator package feed flow from the waste hold-up tank or floor drain tank.

ESP-2.601, rev.6




CONCEPTUAL DESIGN PACKAGE NEK - ESD

Doc. Id.: CDP 1257-WP-L / Rev.. 0 Page: 13

Waste Evaporator Package Temperature Instrumentation:

Feed Preheated Temperature controller TIC325 is mounted in the evaporator
suction line, behind feed pre-heaters to provide high and low temperature alarm on
the Waste Recycle Evaporator Control Panel (WPEVWDO01B) and provide interlock
with steam control valve TCV325.

Temperature element TE336 is mounted on the evaporator bottom to provide low
temperature alarm on the Waste Recycle Evaporator Control Panel
(WPEVWDO01B).

Temperature transmitter TT341 is mounted in the distillate cooler discharge line to
provide high and low temperature alarm on the Waste Recycle Evaporator Control
Panel (WPEVWDO01B).

2.5 Power Supply

Waste Evaporator Package WPEVWDO01 configuration is electrically supplied from
EE103MCCD222/6AR and control panel WPEVWDO01B is supplied from
DC101PNLN701-BRKRS. Heat tracing for WP evaporator piping is supplied from
MCCD123/10AL-CBK.

2.6 Installed Waste Evaporator Package Unit Design Data

Waste Evaporator Package

Equipment No. WPEVWDO01
Type Batch
Model 7304376

Manufacturer ID

W351, Westinghouse
Services Division

Location AB, room 032
Equipment El. 100.30
Concentrated holdup volume, gal. 500 (1.89)
(m®)

Capacity, gpm (m%hr) 15 (3.4)
Component Cooling Water:

Flow, gpm (m3hr) 780 (177.2)
Max. Temperature in, °F (°C) 95 (35)
Pressure, psig (kp/cm?) 150 (10.55)

Steam:

Flow, Ib/hr (kg/s)

Temperature in, °F (°C)

Pressure, psig (kp/cm?)

Process  side material of
construction

10,600 (1.33)
297 (147)

50 (3.51)
Stainless Steel

Nuclear
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Waste Evaporator

Equipment No.
Model
Manufacturer ID

Location

Equipment EI.

Purchase Order No.

Design Process Flow, gpm
(md/hr)

Feed Concentration, ppm boron
Bottoms  Concentration, ppm
boron

Design Process Decontamination
factor

WPEVWDO01-EVA

4568D01

W351, Westinghouse Nuclear
Services Division

AB, room 032

100.30

546-GAO-189376-BP

15 (3.4)

10-2500
7000-21000

1000

Design Requirements, Objectives, Criteria & Consideration

3.1 Preliminary Design Input Form (if required by RS per ESP-2.604)

See attachment.

3.2 Design Input Continuation Form (if required by RS per ESP-2.604)

Design input Continuation form will be prepared inside DMP.
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4. Functional Description Of The Modification

NEK's WP and BR evaporators are in operation for almost 40 years.
Westinghouse as its original designer and manufacturer has made some design
changes in 1990s. Also, the procurement of some spare parts is not possible,
therefore complete maintenance of the units has become a challenge. After 40
years in operation we are also facing with effects of component aging.

Therefore, the replacement of complete (mechanical, electrical, instrumentation
& control) WP unit with new one is the optimal solution in sense of operation
concept and its control from maintenance perspective, installation circumstances
and available space in the AB room 032.

Based on the fact that original manufacturer (Westinghouse - Philadelphia) is not
in business anymore NEK contacted WEC - Belgium in 2022 to perform
feasibility study for upgrade/replacement of existing WP and BR evaporators.
The conclusion was to completely replace existing equipment by new one based
on the same technology, refurbishment was not recommended. Unfortunately
WEC suggestion has no references performed in Nuclear industry and NEK
position is not be first of a kind.

Later on NEK established technical dialogue by KHNP about their references
and experiences in radioactive waste water treatment. They already modified
existing WP configuration based on the evaporation technology by alternative
RO (reverse osmosis) by combination with ion exchanger. This kind of
technology is integrated on almost all Korean NPP’s, the latest was performed in
2016 at Shin-Kori 3&4. Final position of technical dialogue is that standard KHNP
solution has efficiency of 83%, that is practical start boron concentration from
Waste Transfer TNK (500ppm) and target boron concentration in Waste Monitor
TNK (45-50ppm). Based on the operating data from NEK Chemistry Department,
average boron concentration in Waste transfer TNK is around 1200ppm, by
efficiency of R/O system (83%) we get average boron concentration around
200ppm in Waste monitor TNK. That means that released annual quantity is
around 200kg of Boron to Sava river, that is 3 times more than annual limit from
Environmental Authorities, which is 60,9kg.

In general the purpose of WP and BR evaporators is identical however from
original design purpose of BR evaporator was just for recycling and reusing of
Boron. For normal operation of power plant at least one of two evaporator units
shall be operable. At the moment all liquid waste is processing on BR
evaporator.

It is desired that works on WP evaporator are performed on on-line due to a fact
that WP evaporator has more operating hours and based on the system health
report.

New WP evaporator will be delivered as Non-nuclear safety related equipment
as in year 2010, NEK has made a declassification process of WP, BR, GH
systems. Therefore, this modification will be treated as Augmented Quality. On
the WP unit we have heat exchangers who are using Component Cooling water
and this means that heat exchanger has to be treated and delivered as Safety
Related equipment — ASME Class 3, N — stamp. Therefore heat exchanger for
WP evaporator unit shall be procured from SR supplier.

ESP-2.601, rev.6




CONCEPTUAL DESIGN PACKAGE NEK - ESD

Doc. Id.: CDP 1257-WP-L /| Rev.. 0 Page: 16

a. functional requirement list of marked-up system/components and layout
{arrangement drawings

Both WP and BR evaporators (WPEVWDO01 and BREVRWO1) are located inside
Auxiliary Building, el. 100.3 rooms 032 and 033 (see Figure 11).
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Figure 11: MECL Plant Layout drawing — rooms 032 and 033

Looking into the system skid drawings and the auxiliary building concrete structure
drawings, it is possible to assume that the chosen approach in the original installation
was to insert the complete system equipment into the building by using assembled skids.
Some openings were in place and walls were constructed after these skids were located
in place, including the shield walls that separate condenser part from heat exchanger
part (details are shown on drawing E-412-141).
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Original skid assemblies for both systems were physically almost identical, and the
complete skid assembly overall dimensions are: Wide 150 in (3.81 m); length 180 in
(4.57 m); height 180 in (4.57 m).

With the current arrangement of the equipment and the civil works boundary
conditions it is not feasible to replicate the original installation process. For this some
major modification are required to the plant structures and systems.

The normal path for personnel access is by means of the access doors and corridors.
The potential use of that route for the transport of components through this path
depends on the size of the largest component. The access door dimensions, the
equipment and facilities attached to the building structures that could be obstacles
and the area for turning the equipment determines the size of the items to be
extracted and the size of the replacement equipment.

It is found that the WP room door passage and the connection with the corridor is
especially critical. The dimensions of the available space are not large enough to
pass through some of the components.

Some parts of the existing equipment cannot be removed though the normal access
path. An alternative could be to perform segmentation in situ of the old equipment.
But this does not solve the access of the new equipment that is expected to have
similar dimensions as the old equipment.

For this reason, another alternative transport path must be analyzed.

Figure 12: Constraints in the transport path

It was found that for installation of new equipment and also for removal of old equipment
it is needed to remove parts of the existing walls and the temporary removal of supports
and systems that are obstacles in the transport path.
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The existence of removable walls facilitates the access to the WP room.

The Auxiliary Building in which the system equipment is located is a Seismic category
| structure. It is desired to avoid any modification to these structures or damage to the

reinforcements in order to minimize the impact to the project.

Handling the largest equipment: existing evaporator assembly has overall dimensions
of 4.17 x 1.1 x 1.53 m. This require disassemble the removable wall made of concrete
blocks in 38-M-3. In this area is very small gap for the maneuvers for extracting the
largest component. In case that the detailed study of the operation during the project
execution could result in the need of additional space, it is possible to remove part of
the detachable walls 13-M-3 and 39-M-3 in WP evaporator room. The mentioned
walls are considered previously qualified for being removed and re-installed as

needed.

Walls are not a limitation for the transport of existing BR equipment within AB 033 (BR
evaporator room).

In relation to the handled loads, the floor of the AB at elevation 100.30 is qualified for
a load of 1000 kg/m2 according drawing E-412-141 Rev 11. The current installed
configuration, with the equipment filled and stacked is covered by the floor
qualification. The empty single parts are expected to be lighter, so the bearing
capacity is high enough for performing the described handling process.

The existence of anchor plates provided with pull and lifting lugs facilitate the
assembly and disassemble activities and this avoids the need of intervention of the
existing structures.

There are no stairs, no floor steps, no discontinuity on the floor and no removable
hatches along the transport path. It is possible to move large equipment with rollers
along the transport paths, considering the existence of small ramps at the entrance to
WMB and WMB exit, and slight slope around the FD grates on the floor.
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Identified Interfaces of WP evaporator to Plant Systems:

‘Waste evaporator

FEED INLET

SA SYSTEM IN

PLANT VENT

SA SYSTEM OUT

SA SYSTEM IN

DRAIN

CHEMICAL ADDITION IN

SA SYSTEM IN

PLANT VENT

SA SYSTEM OUT
CONCENTRATE SAMPLE IN
CONCENTRATED WASTE OUT
CONCENTRATE SAMPLE OUT
DRAIN HEADER

CC SYSTEM IN

CC SYSTEM OUT

MAKEUF WATER IN
DISTILLATE SAMPLE IN
DISTILLATE SAMPLE OUT
PLANT VENT

CONDENSER VENT

DISTILLATE OUTLET

CC SYSTEM IN (DISTILLATE COOLER)
CC SYSTEM OUT (DISTILLATE
COOLER)

CC SYSTEM IN (EVAPORATOR
CONDENSER)

CC SYSTEM OUT (EVAPORATOR
CONDENSER)

CC SYSTEM IN (VENT CONDENSER)
CC SYSTEM OUT (VENT CONDENSER)
FLUSHING SAMPLER

Table 1: Interfaces of WP systems to Plant Systems

Details are shown in attached P&ID 1188E16/A.

Disassemble and replace the system by new components

The existing system components must be uninstalled and replaced by break down
(disassembling) of the existing skid assembly in sub-assemblies or components with
smaller dimensions. This makes it feasible to handle and transport these items from
the current location to the outside of the building and perform a similar approach for
the installation of the new equipment that will replace the existing one.
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Figure 14: Position of the evaporator in AB room 032

Some components have welded joints, which will require cutting by mechanical or abrasive
means. This process will be applied preferable for elements with low wall thickness.

Figure 15: Pictures of WP evaporator in room 032
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The disassemble and assemble process must include:
- Empty and clean the existing equipment

- Isolate fluid systems affecting the system, close appropriate system valves and
enable applicable by-pass

- Remove the thermal insulation and temporary items as needed

- Disassemble flanged connections from plant systems putting temporary plugs
(blind flanges or similar) providing FME protection

- In order to minimize the activities on site, maximize the size of the subassemblies
that are feasible to transport along the complete path

- Replace the removed equipment with new equipment specified to fit in the places
where the old equipment was located

- Modify and adapt supports and attachment points for the new equipment
- Assemble new equipment together and anchor it to the existing structures

- Connect the new equipment to the plant piping systems, electrical systems and
instrumentation

- Test that the new equipment is working correctly

- Replace the thermal insulation and temporary items initially removed

Temporary modifications of other components

Some plant structures and components must be temporarily removed, re-arranged or
modified for enabling the space and path for the replacement of the system. One of
the key factors is the size of the largest component that can be transported through
the planned transport path.

Evaluation of Ambient Environmental and Radiological Conditions

During operation the measured dose rate is up to 960 uSv/h (contact rate). Before
the dismantling of an evaporator package starts, the systems must be completely
emptied and purged with demineralized water to minimize radiation exposure. After
purging, the radiation levels must be measured. Depending on the results of the
measurement, it must be decided whether it is necessary to repeat purging until an
acceptable value for the radiation level is reached. Based on experience, it is
expected, that at least a reduction factor of 10 for the radiation level can be
achieved by purging. The highest measured dose rate near the evaporator per
survey from OL on WP system in standby is 440 uSv/h (see Figure 16). Thus, dose
rate at normal working distance (30 cm) from the evaporator will then be below 44
pSv/h. This dose rate can be further lowered by using additional temporary shielding
when working next to the evaporator. The majority of the other components of the
evaporator packages show much lower dose rates compared to the evaporators. In
case the radiation measurements show the existence of a hot spot, the vicinity of the
hot spot must be shielded.
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Figure 16: Dose rate in WP room in AB 032 based on On-Line survey

WP evaporator unit is Non-nuclear safety related equipment because in 2010, NEK
has made a declassification process of WP, BR and GH Systems. Only heat
exchangers and cooling package which are using Component Cooling water are
treated as Safety Related equipment (ASME Class 3), N-stamp.

In the case of refurbishment modification shall be classified as NSR — Non Safety
related because works will be preformed only on components which are classified
as NSR. Replacement of heat exchangers and cooling package cooled by CC
media are not in scope of refurbishment (only E and potential I&C equipment).

In the case of replacement by exitsting technology WP package has 3 heat
exchangers and 1 cooling package which will be replaced, and they are cooled by
Component Cooling water and this means that those components has to be treated
and delivered as Safety Related equipment — ASME Class 3, N — stamp. Therefore
those components shall be procured from SR supplier and modification shall be
classified as SR — Safety related.

If the alternative technology will be installed, permanent removal of components
cooled by CC should tread ASME Class 3 standard for piping and calculation of CC
load which is part of USAR and by this reason modification should be classified as
SR.

Quality requirements:

The supplier shall have a quality management system, which shall comply to
10CFR50 Appendix B and relevant requirements from QA specifications NEK QS
610 "Generic Quality Assurance Program Requirements".
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1&C requirements and Electrical Codes applied to original design and applied
European directives:

e EDC - 2 Class 1E & NON class 1Eelectrical equipment & System applicable
standards & AEC Guides — Criteria

e EDC - 3 Cable tray system design criteria

e EDC - 5 Grounding system design criteria

e EDC - 10 Cable rating criteria

e |&C EDC 6 — Instrument installation (Non Safety Related)

e |&C EDC 7 - Control valve and automatic damper installation
e 006/42/EC EC-Machinery directives.

e 2014/35/EU EC-Low-voltage directive.

e 2014/30/EU EC-EMC directives.

e EN 61000-6-2-2006-03 EMC - Electromagnetic disruptive resistance;
Industrial area '

e EN 61000-6-3-2011-09 EMC - Electromagnetic spurious radiation; living area,
trading area, small factories.

The system will be remotely operated from the control cabinet.

All normal operations required for startup, cooldown, pump out, and shutdown can be
initiated from the control panel, which provides for readout and control of all data and
quantities which must be monitored to assure proper operation. Valve position lights
indicate the "full open" or "full closed" position of the remotely operated valves. The
control system and instrumentation are designed to permit the operator to monitor all
normal operation, diagnose trouble, and initiate action to implement all normal
operating decisions without leaving the panel and without having to be in continuous
attendance during the "concentrate" mode. Part of control system is also Alarm
System (AS) which should be functional to original design however new equipment
should be defined and specified by NEK to cover new features in scope of 1257-WP-
L.
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Mechanical requirements and standards:

New WP evaporator will be delivered as Non-nuclear safety related equipment as in
year 2010, NEK has made a declassification process of WP, BR,GH systems.
Therefore, this modification will be treated as Augmented Quality. On the WP unit
we have heat exchangers who are using Component Cooling water and this means
that heat exchanger has to be treated and delivered as Safety Related equipment —
ASME Class 3, N — stamp. Therefore heat exchanger for WP evaporator unit shall

be procured from SR supplier.

In the RG 1.26 and RG 1.143 are information’s about the standards which shall be
applied for the design, materials, welding, inspection and testing. In declassification
process it was concluded that WP and BR evaporator are inside Quality Group D

(see Table 2 and Table 3).

QUALITY STANDARDS
Componenls Quality Group B Quality Group C Quality Group D
Pressurc Vesscels ASME Boiler and Pressurc ASME Boiler and Pressure ASME Boiler and Pressure
Vesscl Code, Section 1M, Vessel Code, Scetion I11, Vessel Code, Section VIII,
“Rules for Construction of “Rules for Construction of Division 1, “Rules for
Nuclear Facility Nuclear Facility Counstruction of Pressure
Components,™* Components,™ Vessels” (Ref. 7)
Class 2 Class 3
Piping As sbove As above ASME B31.1 (Ref. 8)
Pumps As above As above Manufacturers’ standards
Valves As above As above ASME B31.1 (Ref. 8)
Atmospheric As sbove As above AP1-650 (Ref. 9),
Storage Tanks AWWA D-100 (Ref. 10),
or ASME B96.1 (Re£ 11)
0-15 psig As above As ahove API-620 (Ref. 12)
Storage Tanks
Scc 10 CFR 50.55a for guidance regarding the ASME Code and addenda to be applied.
Other regulatory guides or C ission regulations cover the specific applicability of code cases, where appropriate.
Applicants proposing the use of code cases not covered by guides or regulations should d ate that an ptabl
Icvel of quality md safety would be achicved.

Table 2: Quality Standards per RG 1.26 (QUALITY GROUP CLASSIFICATIONS AND

STANDARDS FOR WATER-, STEAM-, AND RADIOACTIVE-WASTE-CONTAINING

COMPONENTS OF NUCLEAR POWER PLANTS)
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Component Design and Construction Materials ‘Welding Inspection and Testing
Structures - Concrete ACI-318 or ACI 34934 ACI-318 ot ACI 349 ACI-318 or ACI 349 ACI-318 or ACI 349
Structures-Steel (Hot Rolled) AISC-ASD or AISC LFRD or AISC ASTM-A36 AWS-D1.1 AISC Standards and AWS
N-690(S327) * Standards
Structures-Steel (Cold Formed) AISISG-673 ASTM-AS00 AWS-D13,D9.1 AISC Standards and AWS
Standards
Piping and Valves ANSI/ASME B313 3¢ ASME-Sec. I’ ASME, Sec. IX ANSI/ASME B313
Atmosphernic Tanks API-650 ASME Sec_ IT ASME, Sec. IX API-620
Taaks (0-15 psig) API-620 ASME Sec I ASME, Sec. IX API-650
Pressure Vessels and Tanks (>15 ASME BPVCDiv. 1 oc Div. 2 ASME Sec. I ASME, Sec. IX ASME Section VIIL, Div. 1
psig) ar2
Pumps API-610; API-674; APL-675,; ASTM AST1- ASME, Sec. X ASME BPVC Code Sechon
ASME BPVC Section VIIT, Div. 1 84(1997) or ASME IIL, Class 3!
orDiv.2 Sec 1T
Heat Exchangers TEMA STD, 8th Edition; ASME ASTM B359-98 or ASME, Sec. IX ASME Section VIII, Div. 1
BPVC Section VIT D 1 or Thv 2 ASME Sec. I or2
HVAC Systems SMACNA Stds_ ¢ ASTMF856-97 AWS-D11,D13, SMACNA Stds
ASTM C1290-00 D91
Conduit and Cable Trays NEMA TC2-1998 ASTM B633-98, AWSD1.1,D13, NEMA TC2-1998,
NEMA VE1-1998 A123/A123M-01 D91 NEMA VE1-1998
NEMA TC2, VE1
Fire Protection Systems NFPA-13%1°; NFPA-14 ASTM-A795 AWS-D1.1.D13, NFPA-13
D9.1,D1095
Flexible Hoses and Hose ANSTANS-40.37 ANSIANS-40.37 ANSI/ANS40.37 ANSIANS-40.37
Connections for MRWP!

Table 3: Codes and Standards for the Design of SSC in Radwaste Facilities — RG 1.143

For Piping and Valves, ASME B31.1 as described in RG 1.26 shall be follow and not
as is specified in RG .143.

In reverse engineering designing process following improvements shall be
implemented:

e Channel heads on heat exchangers shall have flange connections to allow
disassembly without cutting and welding for reassembly.

e All piping, tubing and supports shall be removed from heat exchangers
maintenance path (removal of channel heads and extraction of HEX tube
bundle).

» All Components on WP package shall be located on such positions to allow
normal access and maintenance process.

e Piping in which WP media (sediment) is transported shall have curves (not
90°elbows) to allow normal flow path and to avoid blockage in flow.

o Concentrate pump shall be similar design as exiting (Rutchi) — needs to have its
own cooling/lubricate system.

e Use chemically resistant material for tubes inside Submerged tube evaporator
and Feed Preheater. In the past we have a several tubes replacements.

e During redesign processing, consider how to arrange rinsing to prevent
coagulation and blockades inside components and tubing.

e Room with new Evaporator shall be equipped with enough lifting lugs for
installation and maintenance purpose.
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e Strainer (sieve) inside Stripping Column shall be such to prevent desertion of
Flexirings in to Submerged tube evaporator.

e Evaporator design shall allow that impurities on Flexirings inside Stripping
Column can be washed.

b. preliminary list of affected drawings

Document No
1188E16/
1188E16/A
B-208-154
B-208-154
B-208-154
B-808-580
B-809-154
C-320-051
D-302-054
D-302-613
D-313-054
D-911-023
D-911-024
E-004-010
E-004-233
E-004-452
E-304-051
E-304-611
E-304-730
E-304-739
E-304-792
E-304-802
HMT-MW2-009-2976
HMT-WP2-057-4762
HMT-WP2-095-4801
HMT-WP2-096-4802
HMT-WP2-097-4803
HMT-WP2-100-4806
HMT-WP2-101-4807
HMT-WP2-104-4810
HMT-WP2-105-4811
HMT-WP2-106-4812
HMT-WP2-107-4813
HMT-WP2-108-4814
HMT-WP2-223-4969
MECL-AB-03
S-212-154
5-212-154
$-212-154
S-809-586
SA-03
'WP-37
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Title

FLUID SYSTEM DIAGRAM WASTE PROCESSING SYSTEM(L)

WP FLUID SYSTEM DIAGRAM, 15GPM WASTE EVAPORATOR
ELACTRICAL - ELEMENTARY DIAGRAM - WASTE PROCESSING ...
WASTE PROCESSING SYSTEM (LIQUID) - WASTE RECYCLE E..
WASTE PROCESSING SYSTEM (LIQUID) - WASTE RECYCLEE ...
INSTRUMENT LOOP DIAGRAM - WASTE PROCESSING SYSTEM

| & C PANELS & RACKS CONIKOL PANEL WPEVWDULB AUXIL ..
AUXILIARY STEAM TO RECYCLE EVAPORATOR AND WASTEEV ...
SA FLUID SYSTEM DIAGRAM, AUXILIARY STEAM, INTERM, ...
CC FLUID SYSTEM DIAGRAM COMPONENT COOLING SYSTEM
PIPING SA INSULATION - AUXILIARY STEAM - INTERMED! ...
FLUID SYSTEM DIAGRAM STATION DRAINAGE AUXILIARY BU ...
FD FLUID SYSTEM DIAGRAM STATION DRAINAGE AUXILIARY ..,
PLANT LAYOUT PRELIMINARY EQUIPMENT LOCATION AND OR ...
FINAL PLANT LAYOUT REACTOR, COMP. COOLING, AUX., & ...
FINAL PLANT LAYOUT EQUIPMENT LIST

AUXILIARY STEAM - PLAN & SECTIONS - EL.100.300, AU ...
PIPING - CCSYSTEM - COMPONENT COOLING AND AUX. BL ...
PIPING WP SYSTEM - WASTE PROCESSING (LIQUID) - AUX ...
PIPING WP SYSTEM - WASTE PROCESSING (LIQUID) - AUX ..
REACTOR MAKEUP WAIER - AUXILIARY BUILDING - PLANE ...
PIPING GH SYSTEM - MISCELLANEQUS PLANT VENTS - AUX ...
MW - REAKTOR MAKEUP WATER AUXILIARY BUILDING PLAN ...
WASTE PROCESSING SYSTEM (WP) AUXILIARY BLDG. EL.10...
WASTE PROCESSING SYSTEM (WP) AUXILIARY BLDG. EL.10...
WASTE PROCESSING SYSTEM (WP} AUXILIARY BLDG. EL.10...
WASTE PROCESSING SYSTEM (WP) AUXILIARY BLDG. EL.10...
WASTE PROCESSING SYSTEM {WP) AUXILIARY BLDG. EL.10...
WASTE PROCESSING SYSTEM (WP) AUXILIARY BLDG. EL.10...
WASTE PROCESSING SYSTEM (WP) AUXILIARY EL.100.300...
WASTE PROCESSING SYTSEM (WP) AUXILIARY BLDG. EL.10 ...
WASTE PROCESSING SYSTEM (WP) AUXILIARY BLDG. EL.10....
WASTE PORCESSING SYSTEM (WP) AUXILIARY BLDG. E.100 ...
WASTE PROCESSING SYSTEM (WP) AUXILIARY BLDG. EL.10...
WASTE PROCESSING SYSTEM (WP) AUXILIARY BLDG. EL.10...
MECL PLANT LAYOUT DRAWING - AUXILIARY BUILDING-E...
CIRCUIT SCHEDULE-CABLE ROUTING AND TERMINATION
CIRCUIT SCHEDULE - CABLE ROUTING AND TERMINATION
CIRCUIT SCHEDULE-CABLE ROUTING AND TERMINATION

1&C INSTRUMENT AIR DISTRIBUTION MANIFOLD-14616 CON ...
TUBECO ISOMETRIC

TUBECO ISOMETRIC

Document Type Description

FLOW DIAGRAMS

FLOW DIAGRAMS 7
ELEMENTARY (LOGIC) DIAGRAMS (208)
ELEMENTARY (LOGIC) DIAGRAMS (208)
ELEMENTARY (LOGIC) DIAGRAMS (208)

LOOP DINGRAMS (806,807,508)

LOOP DIAGRAMS (806,807,808)

- PANEL/RACK DRAWINGS (809)
PIPING ISOMETRICS TUBECO, (318,320)
'FLOW DIAGRAMS

FLOW DIAGRAMS

INSULATION DRAWINGS

FLOW DIAGRAMS

FLOW DIAGRAMS

BUILDING LAYOUT DRAWINGS (002, 003,
BUILDING LAYOUT DRAWINGS (002, 003,
BUILDING LAYOUT DRAWINGS (002, 003,
PIPING LAYOUT DRAWINGS (303, 304)
PIPING LAYOUT DRAWINGS (303, 304)
PIPING LAYOUT DRAWINGS (303, 304)
PIPING LAYOUT DRAWINGS (303, 304)
PIPING LAYOUT DRAWINGS (303, 304)
PIPING LAYOUT DRAWINGS (303, 304)
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
PIPING ISOMETRICS - CONTRACTOR
MECL PLANT LAYOUT DRAWINGS
CIRCUIT SCHEDULE - TERMINATION (212)
CIRCUIT SCHEDULE - TERMINATION (212)
CIRCUIT SCHEDULE - TERMINATION (212)
PANEL/RACK DRAWINGS (809)

PIPING ISOMETRICS TUBECO, (318,320)
PIPING ISOMETRICS TUBECO, (318,320)
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c. preliminary list of affected design document (e.g. USAR, specification,
procedures, manuals, other)

Document No
ADP-1.4.165
ARP-3.382
COP-6.316
EOP-3.5
G-678796
GMM-4.265
MD-5

NEK ESD-TR-08/22
NEK-ESD-TR-03/97
P 1261/08-440-01
QCP-9.093
SOP-3.2.201
SOP-3.2.210
SP-G3043
SP-G551

SP-S702

USAR

7371529
DCM-MN-114
T.M.1440-C184

Rev Title

6 PROGRAM PREVENTIVNEGA VZDRZEVANJA PRIMARNIH STABIL....
9 POSTOPEK ZA ODZIV NA ALARME - NADZORNI PANEL SISTE ...

4 OBRATOVANIE WP IZPARILNIKA
23 EMERGENCY OPERATING PROCEDURES

2 RECYCLE AND WASTE EVAPORATOR - GAS STRIPPERS

2 VZDRZEVANJE WP EVAPORATORJA (WPEVWDO1 IN BREVREOL ...
7 NEKAGING MANAGEMENT PROGRAM

0 SCOPING UPDATE FOR MD-5 NEK AGING MANAGEMENT PROGR ...
11 GOSPODARIENJE Z RADIOAKTIVNIMI ODPADKI V NE KRSKO

/ OCENAPOSKODB NA CEVEH

3 QCPOSTUPAK ZA EVAPORATORE
12 SISTEMZA PREDELAVO BOROVE KISLINE (BR)

9 OBDELAVA TEKOCIH RADIOAKTIVNIH ODPADKOV (WP}

0 WP AND BR EVAPORATOR FEED PREHEATER TUBE BUNDLE (W ...
1 WP AND BR EVAPORATOR FEED PREHEATER TUBE BUNDLE {W ...
10 SEISMIC ANALYSIS, IES 1ING, AND DUCUMEN IATION
29 UPDATED SAFETY ANALYSIS REPORT VOL.I-XI

15GPM WAS IE EVAPORATOR ELECT. DETAILS AND ASSY

N

3
/ DRUMING STATION-PROCESS AND EQUIPMENT WASTE ENCAPS ...
3 W-TECHNICAL MANUAL 15 GPM REYCLE AND WASTE EVAPORA ...

Document Type Description

MAINTENANCE ADMINISTRATION (MECHANICAL) ADP-1.4.100-1.4.299
ALARM RESPONSE ARP-3.3

CHEMISTRY OPERATIONS COP-6,001-6.900

EMERGENCY OPERATING EOP-3.5

EQUIPMENT AND DESIGN SPECIFICATIONS (GAI,KRK,NEK)
GENERAL MAINTENANCE (MECHANICAL) GMM-4.001-4,999
PLANT MANAGEMENT MANUAL (MD}

MISCELLANEOUS REPORTS

MISCELLANEOUS REPORTS

MISCELLANEOUS REPORTS

QC WORK QCP-3.001-9.999

SYSTEM OPERATING SOP-3,2

SYSTEM OPERATING SOP-3.2

EQUIPMENT AND DESIGN SPECIFICATIONS (GAILKRK,NEK)
EQUIPMENT AND DESIGN SPECIFICATIONS (GAI,KRK,NEK)
EQUIPMENT AND DESIGN SPECIFICATIONS {GAl, KRK,NEK)
NEK UPDATED SAFETY ANALYSIS REPORT

ASSEMBLY DRAWINGS

INSTRUCTION MANUALS

INSTRUCTION MANUALS

5. Preliminary Safety Evaluation (if required per ESP-2.303)

Preliminary Safety Evaluation is in attachment of this CDP.
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6. Required/Needed HMI Changes

Existing WP system interface on PIS (Process information system) is shown on
Figure 17.

At the moment there are no request for upgrade on existing PIS mimics. Based on
development of further project documentation and technical requirements impacts
will be evaluated.

C | FYRAFARRERSE" WPLO2 WASTE, PROSESSING SYS(LIQUID) [§3:87:38%3

SAMPLE
T mooM

WASTE RCOY AUX CON T FOT
Evar BLUGL sump
€OND

ACRAGE

WPS(L})
RUM

ROOM

zzzzzz

Figure 17: Current WP procces PIS interface

7. Analysis & Testing Requirements

During preparation of project documentation (DMP) all relevant mechanical,
electrical or civil analysis and calculations will be performed. Manufacturer of WP
evaporator unit will prepare all Code Calculations — required per ASME VIII, and
Manufacturer of SR Heat Exchanger will prepare all Code Calculations required
per ASME Ill, Class 3 equipment.

During manufacturing process of WP evaporator unit, all applicable performance
tests shall be performed according to original design standards.

Prior installation of new WP configuration it is expected that complete
configuration (mechanical, electrical, 1&C) is functionaly tested to meet design and
operational criteria. According to NEK practice and expectations Factory
Acceptance Test (FAT) procedure shall be prepared by contractor and
successfully completed prior installation at NEK site.
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Justification Of The Modification

a) evaluation of alternatives:

Prior preparation of CDP WEC Belgium was contacted, based on the fact that
original supplier was Westinghouse (Philadelphia). They performed feasibilty study
for upgrade/replacement of existing WP and BR evaporators. The conclusion was
to completely replace existing equipment by new one based on the same
technology, refurbishment was not recommended dué to several technical factors.

Since WEC has access to the complete design documentation of the existing
evaporator packages and access to the operational experience of various installed
similar evaporator packages (including modes of operation), WEC is able to do the
design of such evaporator packages (steam or electric heating) in cooperation with
component suppliers (design, validation of design, project execution). Technical
proposal for two stage steam heated evaporator is shown in figure 18 and for two
stage heat pump evaporator is shown in figure 19.

Figure 18: Two stage steam heated evaporator
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Figure 19: Two stage heat pump evaporator

Unfortunately WEC proposal for new equipment has no references performed in
Nuclear industry and NEK position is not be first of a kind for “state of art
evaporator package design”. Additional they included experience from other NPP’s
regarding this this kind of equipment, but there were no complete replacement of
WP evaporator system references only maintenance or installation of new
technology (RO, ultrafiltration).

For example new generation NPP (AP1000) sites a Site Radwaste Treatment
Facility (SRTF) was erected. One step of the treatment of liquid concentrate is the
reduction of water using evaporators (see Figure 20). In comparison with the
evaporators in the Krsko liquid waste systems, these evaporators are much
smaller (evaporation rate 70 I/h) and only process 100 m3/y. Thus, these
evaporators are not suitable as a replacement for the existing evaporator
packages in Krsko.
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Figure 20: Chemical waste evaporator AP1000

Later on NEK established technical dialogue by KHNP about their references and
experiences in radioactive waste water treatment. They modified existing WP
configuration based on the evaporation technology by alternative pretreatment +

RO System + lon Exchange System in Kori 2 (see figure 21).

Figure 21: Modified WP system in Kori 2 NPP
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This kind of technology is integrated on almost all Korean NPP’s, the latest was
performed in 2016 at Shin-Kori 3&4. Final position of technical dialogue is that
standard KHNP solution by efficiency of 83%, that and start boron concentration in
Waste Transfer TNK (500ppm) and target boron concentration in Waste Monitor
TNK (45-50ppm) is not suitable for NEK due to reason that average NEK FDT
concentration is 1200ppm. Standard configuration of KHNP proposal is shown on
figure 22. Based on the operating data from NEK Chemistry Department, average
boron concentration in Waste transfer TNK is around 1200ppm, by efficiency of
R/O system (83%) we get average boron concentration around 200ppm in Waste
monitor TNK. That means that released annual quantity is around 200kg of Boron
to Sava river, that is 3 times more than annual limit from Environmental Authorities,
which is 60,9kg. This is not acceptable for NEK.

Although standard KHNP proposal is not acceptable due to environment
regulation, installation of this kind of configuration is feasible in NEK WP cubicle
(see Figure 22 and 23).

v

Figure 22: Standard KHNP configuration
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Figure 23: Standard KHNP configuration in existing NEK WP cubicle

To increase efficiency of existing KHNP product it is necessary to install a
dedicated 1st ion exchanger for boron removal and an additional 2nd ion
exchanger for the removal of other radionuclides generated by chemical injection
(details on Figure 24). This solution is not standard and licenced KHNP product,
so this kind of product is first of a kind and is not acceptable for NEK. Additional,
this kind of configuration generates even more radioactive waste, which is also
concern and has impact on licencing.

Chemical TX
: ) 1% Jon 2"-_Jon
Recirculation {Concentrate) Exchanger Exchanger
NaOH about 28.0ka/hr, (SBA Resin) (BSR Resin)
pH 911
- s b ,
Feed W RO Permeate . ™ » SO lon Exchanger Permeate
(3.4m'/hr) | S PP B 4 3
—_— Boron— ¢ & LA Boron —
Boron — about 340ppm about 40~50ppm
about 2,000ppm
RO RO
Membrane Membrane

Concentrate

Figure 24: Improved standard configuration of KHNP proposal

ESP-2.601, rev.6




CONCEPTUAL DESIGN PACKAGE NEK - ESD

Doc. Id.: CDP 1257-WP-L / Rev.. 0O Page: 34
b) engineering and installation man hours & cost estimation:
DMP EUR
IP (me_chani.cgl, EUR
electrical, civil)
Installation EUR
TOTAL EUR
c) material / equipment cost estimation:
Material required for EUR
installation per DMP BOM
TOTAL EUR

d)

e)

Overall cost for modification is in range of xxx EUR

major milestones & completion time estimation:
» Technical Specification for Turn Key project January, 2024
e RFQ - Public Procurement Process February, 2024
e  Contract with Supplier June, 2024
e Technical/Design Specification for Equipment October, 2024
e DMP 1257-WP-L March, 2025
e Installation Package May, 2025
* FAT testing (SR HEX's of new WP unit) June, 2025
e  Delivery of new WP unit equipment November 2025
e [nstallation of first new WP unit December, 2025
e SAT testing May 2026
quantitative & qualitative modification benefits evaluation (cost/benefit):

NEK's WP and BR evaporators are in operation for almost 40 vyears.
Westinghouse as its original designer and manufacturer has made some design
changes in 1990s. Also, the procurement of some spare parts is not possible,
therefore complete maintenance of the units has become a challenge. After 40
years in operation, we are also facing with effects of component aging.

Based on the health condition NEK should establish strategy and decision for long

term operation after successful completion of plant life extension process for
another 20 years.

In general the purpose of WP and BR evaporators is identical. However original
design purpose of BR evaporator was just for recycling and reusing of Boron. For
normal operation of power plant at least one of two evaporator units shall be
operable. Due to the fact that WP evaporator has more operating hours, BR

ESP-2.601,
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evaporator is now in the function. At the moment all liquid waste is processed with
BR evaporator.

It is proposed that demolition/installation works on WP evaporator are performed
on plant On-line conditions (plant normal operation). Before execution of WP
evaporator replacement work, BR evaporator shall be completely inspected and
maintained to clarify its full operability during WP replacement activities.

Currently on the available industry market, there is no "of the shelf’ products
which will serve NEK for complete replacement of existing WP unit (dimension of
available cubicle - room space, manufacturer, technology, environment
regulation, etc...).

An option to perform all required maintenance works (complete refurbishment) on
existing WP unit is not recommended and feasible as there are no guarantees for
unit long term operation after such overhaul. By NEK I&C maintenance
department is estimated that they can support I&C maintenance activities for next
five years.

Therefore, the replacement of complete (mechanical, electrical, instrumentation &
control) WP unit with new one (designed by reverse engineering) is for NEK the
optimal solution, especially as the unit operation will basically remain the same
and the maintenance activities on new components will not increase (no new
technology). Demolition and installation activities will have to take into account
available space in the AB room 032.

Based on the evaluation of alternative replacements, the reverse engineering
strategy for replacement of the complete WP evaporator is at the moment most
suitable solution for NEK. NEK general position is not to install equipment ‘First of
a kind’ without references. Therefore, NEK will establish technical dialog with
potential contractors for turnkey project which will include complete engineering,
component procurement and manufacturing, new WP unit delivery, field
installation (including demolition work of existing unit), testing and startup of new
equipment. Complete WP unit shall be designed and manufactured by reverse
engineering process and its available original design documentation and
applicable standards. From Waste Management aspect it is desired that
decommissioning of existing dismantled WP components/material from NEK site
is in domain of contractor. However, some for NEK critical equipment needed as
spare parts for maintenance of BR unit will be safely dismantled from existing WP
unit, decontaminated and stored by NEK. Exact position/location of those “spare
part” components will be determine during preparation of Installation Packages
and before demolition work.
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8. Required Team For The Modification

Nomination of the »Plant design Modification Team« members shall be performed as

per ADP - 1.0.131 Organizacija izvedbe modofikacije Dodatek 6.2 »Definiranje
skupine za izvedbo modifikacije«

Definiranje skupine za izvedbo modifikacije

Modi fikacias 1257-WP-L_ Klasifikacija: SR _X_; AQ__: NSR/NNS __
Naslov: Replacement of Liquid Waste Processing system WPEVWDOL
Kratek opls: B

NaZin izvajanja modifikacije (1, 2, 3 - Dodatek 6.3): _1_

Skupina za izvedbo modifikacije Rev. O
Clan Vioga/ ZadolZitev Pridetek | Komentar
J. Kastelic YP/koordinacija projekta, RE 1.3.2023
za E ter I&C del projekta
R. Rostohar Pregledi projekta in analiz 1.6.2023 o i
RE za strojni del projekta
“ 1. 5valj " | DE/predstavnik ¥Z, komponentni | 1.6.2023
~ = | M. 0%lovnik specialast
P('(/ S. Supica, M.Omerzel
|] (Z" [P, Potun " SI/predstavnik T0.7R, 1.3.2023
?’ L? A. petantic Kooreimanor prevaeMth testor.
LIRS I Referent nabave-komercialni
/’ S.2wic del, pogodhe
@ V. TAUE, MVOLeTTC lrﬁi}ngl_‘gff |
|

Odobril: Dir.ING A # 3 Datum: 2?/}'/402*5
0dobril: Dir.NAB L I : Datum: pZ//(s [1e2 ¢

Odobril: Bir SKV \( ﬂ_._ ,rj, éﬁ Datum: .10, wid
Odobril: DIR.TQ 7/ M Sliiy % Datum: _ ///p2.J%

* Konkretna imena so podana zaradi boljsega razumevanja!

** Pregledovalci posameznih podrocij DMP-ja po ref. 2.17 (ESP-2.624 Design
Impact Evaluation) se naZeloma ne Stejejo kot redni Elani skupine za izvedbo
modifikacije, saj so po svojem delovnem mestu zadolZeni za pregled modifikactj
s stali3&a posameznega programa (npr. simulator, RAD, EAM-MECL, etc.)

ADP-1.0.131,rev. 8, Dodatek 6.2
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APPENDIX: List of Drawings & Other Attachment
REFERENCES:

1.T.M.1440-C184, Revision 3, Westinghouse Technical Manual and Operating
Instructions 15 GPM (56.8 liters per minute) Recycle Evaporator and 15 GPM (56.8
liters per minute) Waste Evaporator for Savske Elektrarne of Ljubljana, Slovenia/
Elektroprivreda of Zagrab, Croatia Krsko Nuclear Power Plant, Yugoslavia. November
1977
2. LTR-SEE-I-10-81, Revision 0, Input to KRK Waste Systems Downgrade 50.59. June
2010.
3. SD-KRK-294 rev.0, Liquid Waste Processing System — Final System Design
Description
4. KRK-WLS-TR-WY-000001 rev.3; Evaluation of the Technical feasibility of replacement of

the existing Evaporator Packages in the Liquid Processing System, 31st of March
2023

5. Porogilo o stanju izparilnika WPWVWDO1 in izparilnika BREWRE01 (2021)

6. G-678796 rev.2; Original Procurment Specification (RECYCLE AND WASTE
EVAPORATOR - GAS STRIPPERS)

7. SP-G3012 rev.2; Tehni¢na specifikacija za dobavo STRIPING KOLONE WP/BR
IZPARILNIKA

8. SP-G3043 rev.0; WP AND BR EVAPORATOR FEED PREHEATER TUBE BUNDLE
(WPEVWDO01-REH AND BREVREO1-REH)

ATTACHMENTS:
1. Preliminary Design Input Checklist form for 1257-WP-L

2. Preliminary Safety Evaluation Screening and Safety Evaluation for 1257-WP-L CDP

3. 1188E16 sh.2, rev.10, FLUID SYSTEM DIAGRAM WASTE PROCESSING SYSTEM

4. 1188E16/A, Revision 05, WP Fluid System Diagram 15 GPM Waste Evaporator
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PLANT MODIFICATION Plant Mod. No, __Prelim DI 1257-wp-L
Rev. No. 0
DESIGN CONSIDERATION SHEET Page No. B2-1
Document ID Prelim DI 1257-WP-L Requirements
Rev. No. 0
Page No. B2-1
Design Input Required?
Design Input -
No Yes DI Requirements
1. Safety Related. New WP evaporator is
0 = classified as NSR, only heat
exchangers are classified as
SR- cooling with CC media
2. Basic functions of each structure, system and 0 X Part of DMP
component.
3. Performance requirements such as capacity, rating, 0 5 Part of DMP
system output
4. Regulatory Requirements, Codes & Standards.
a. 10CFRb50 Appendix A, General Design Criteria. X O
b. Technical Specification
1) Surveillance < O
2) Basis = O
c. Regulatory Guides Part of DMP, RG 1.26 (Quality
0O ® Group D) and RG 1.143 shall
be followed in design of new
WP evaporator.
d. Standard Review Plans SR Heat Exchangers shall be
X 0 | designed per ASME Section I,
Class 3 Equipment.
e. Other Codes and Standards 0 5
5. Process design conditions such as:
a. Pressure 0 5
b. Temperature O Part of DMP
¢. Fluid Chemistry 0 |
6. Design analysis and load such as:
a. Seismic O ® | Part of DMP — design shall be
b. Thermal such there is no loss of
= = function during and after the
c. Dynamic ® 0 | seismic disturbance — OBE.
d. Pipe whip
& O
e. Wind or tornado
7. Environmental conditions anticipated during storage, 0 Part of DMP
construction, operation and accidents (if equipment
safety function is required) such as pressure,
temperature, humidity, corrosiveness, site elevation,
wind direction, nuclear radiation, electromagnetic
radiation, and duration of exposure, and their effect
on expected service life.
8. Interface characteristics and capability requirements
with supporting structures, auxiliary systems, and
components, such as:
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PLANT MODIFICATION

DESIGN CONSIDERATION SHEET

Plant Mod. No.

Prelim DI 1257-WP-L

Rev. No. 0

Page No.

B2-2

Document ID Prelim DI 1257-WP-L
Rev. No. 0

B2-2

Page No.

Requirements

Design Input

Design Input Required?

Yes DI Requirements

Power source
Instrumentation
instrument and service air
Cooling water

Ventilation

-~ 0 o o0 T W

Auxiliary steam

O o oo

O X

Part of DMP

Material requirements including such items as
compatibility, electrical insulation properties,
protective coating and corrosion resistance, thermal
and radiation aging.

O

B IXK OK K XX

Part of DMP

10. Mechanical requirements such as:

a. Vibration

b. Stress

¢. Shock

d. Reaction forces

B 8 O 0O

Part of DMP
Part of DMP

I O R |

1.

Structural requirements covering such items as:
a. Equipment foundations

b. Pipe supports

O

X Part of DMP

12.

Hydraulic requirements such as pump net positive
suction heads (NPSH), allowable pressure drops,
and allowable fluid velocities.

Part of DMP

13.

Chemistry requirements such as provisions for
sampling and limitations on water chemistry.

= Part of DMP

14.

Electrical requirements such as:
Source of power

Voltage

Electrical insulation

a
b

¢. Raceway requirements
d

e. Motor requirements

f.

Operational and protective grounding

o oooaoano

4

(]

Part of DMP

(R R |

15.

The impact of electrical loads and load cycling or
sequencing should also be considered on:
a. AC Load Study Report

b. DC Load Study Report

|

Part of DMP

16

. Layout and arrangement requirements.

4

Part of DMP
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PLANT MODIFICATION Plant Mod. No. Prelim DI 1257-Wp-L
Rev. No. 0
DESIGN CONSIDERATION SHEET Page No. B2-3

Document ID Prelim DI 1257-WP-L
Rev. No. 0
Page No. B2-3

Requirements

Design Input Required?

Design Input -
No Yes DI Requirements

17. Operational requirements under various conditions, 0 [ Part of DMP
such as plant startup, normal plant operation, plant
shutdown, plant emergency operation, special or
infrequent operation, and system abnormal or
emergency operation.

18. Emergency Operating Procedures X O

19. Instrumentation and control requirements including 0O 5 Part of DMP
indicating instruments, controls and alarms required
for operation, testing, and maintenance.
Requirements such as type of instrument, installed
spares, range of measurement, shielding, instrument
grounding, location of indication and human factor
consideration (NUREG-0700) should also be
included.

20. Access and administrative control requirements for X 0
plant security including Cyber Security.

21. Redundancy, diversity, and separation requirements X M
of structures, systems and components.

22. Failure effects requirements of structures, systems,
and components, including a definition of those
events and accidents which they must be designed to
withstand
a. LOCA Analysis

b. Flooding Analysis

¢. Main and Emergency Control Room Habitability
Report
d. High Energy Line Break Analysis Report

X X K KX
O O oo

23. Special acceptance testing, inspection, and Part of DMP
witnessing requirements during fabrication, receipt,
and installation. Acceptable tolerances for important
dimensions, NDE, inspection, and test acceptance
criteria.

O
=

24. Accessibility, maintenance, repair, and inservice Part of DMP
inspection requirements for the plant including the
conditions under which these will be performed.

25. Unusual personnel requirements and limitations Part of DMP
including the qualification and number of personnel
available for the plant operation, maintenance, testing
and inspection, and permissible personnel radiation
exposures for specified areas and conditions.
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PLANT MODIFICATION

Plant Mod. No. Prelim DI 1257-wP-L

e ——

Rev. No. - ° |
DESIGN CONSIDERATION SHEET Page No. B2-4
Document ID Prelim DI 1257-WP-L Requirements
Rev. No. ]
Page No. B2-4
Design Input Required?
Design Input =
No Yes DI Requirements
26. Unusual transportability requirement such as size and O = Part of DMP
shipping weight limitations.
27. Fire protection or resistance requirements. - -
28. Affect on Fire Hazard Analysis. . Part of DMP
29. Unusual handling, storage, and shipping — Part of DMP
requirements.
30. Other requirements to prevent undue risk to the - O
health and safety of the public.
31. Materials, process, parts and equipment suitable for O 2 Part of DMP
application special material requirements/limitations
(e.g. protection or care requirements, specification of
protective coatings or special surfaces, gasketing).
32. Safety requirements for preventing personnel injury - = Part of DMP
including such items as radiation hazards, restricting
the use of dangerous materials, escape provisions
from enclosures. (ESP-2.616)
33. Requirements to minimize radiation exposure dose O = Part of DMP
rates, radioactive material generation, and
radioactivity releases. (ESP-2.616; App. 6.1)
34. Reactivity management requirements to prevent - -~
adverse affects on reactivity, reactivity control and
reactivity monitoring by plant personnel
35. Affects on reactor core and/or nuclear fuel integrity = .
36. Electromagnetic Compatibility requirements, such as 0 = Part of DMP
equipment qualification, evaluation of impact on plant
existing equipment, and noise minimization
techniques
37. Other < O
Responsible Engineer:  Janez Kastelic Date: % y j . 2 Af. ot %
Reviewer/Verifier:  Robert Rostohar Date: ? m ?'}
Approved / Resp. Supt.:  Peter Jan Date: 3"/ ‘ {/ )‘D J’ }
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SAFETY EVALUATION SCREENING (SES)

To be filled by ING.DOV
SES No.: 2 j-2pL
Rev.No.: o reference SE No.z/}~c')zé. Rev.No. O

To be filled by Originating Department

TITLE OF THE PROPOSED ACTIVITY:
Replacement of Liquid Waste Processing system WPEVWDO01

ORIGINATING DEPARTMENT: ING.MOD

SES TYPE: PRELIMINARY [X] FINAL []

PROPOSED ACTIVITY INVOLVES:

MODIFICATION [X]  Mod. ID: 1257-WP-L
TEMPORARY MODIFICATION []  TM ID:
PROCEDURE CHANGE or NEW PROCEDURE [ ] TEST or EXPERIMENT [ ]

LICENCING BASIS DOCUMENT CHANGE [ | OTHER [ | Ref. No.:

SAFETY EVALUATION SCREENING FINDINGS ARE:

<] Any of the answers 1-5 is YES. SAFETY EVALUATION IS REQUIRED.

] A11 answers 1-5 are NO. SAFETY EVALUATION IS NOT REQUIRED, the proposed
change is of CATEGORY 1.

SES PREPARED BY (RE): APPROVED

Janez Kastelic f//Q/" Peter Jan /I(

DATE: 2)10/2023 OATE: A2 /11013

ESP-2.303, rev. 7 Page 1 of 10




To be filled by Originating Department
1. Does the proposed activity change operating conditions and limitations

(TS, RETS or DECTS)? YES ] w0 [X]

NOTE: For changes to TS, RETS or DECTS, a TS, RETS or DECTS Change Package
shall be prepared according to procedures ESP-2.301 (Technical
Specifications Changes and Licence Amendment), ESP-2.306
(Administration of Changes to the Radiological Technical Specification
(RETS)) or ESP-2.307 (Administration of Changes to the Design Extended
Conditions Technical Specifications (DECTS)).

2. Does the proposed activity change the facility as described in the USAR or
reference documentation? YES[XI NO[]

3.Does the proposed activity change evaluations or methods of evaluation

included in the USAR or reference documentation? YES[] N0[X

4. Does the proposed activity change a procedure as described in the USAR or
reference documentation? YES[] N [X

5.Does the proposed activity involve a test or experiment not described in
the USAR or reference documentation? YES[] mNO [X

NOTE: For changes to USAR, a USAR Change Package shall be prepared according

to procedure ESP-2.302 (Administration of Changes to the Updated
Safety Analysis Report (USAR)).

ESP-2.303, rev. 7 Page 2 of 10




SES WORKSHEET A: DESCRIPTION OF THE PROPOSED ACTIVITY

NOTE: Provide a description of the proposed change, add attachments to SES if necessary
(such as Temporary Modification forms, POA forms, drawings or document excerpts not
otherwise accessible through plant DCM or Modification Package, etc.). For procedures
Tist all changed steps together with a short description for each changed step. For
USAR, TS, RETS or DECTS changes list affected items (chapters or pages or figures,
etc.). If any of the five (5) SES questions is YES provide explanation.

The design of the existing evaporator packages was performed by Westinghouse
Electric Corporation (Philadelphia) in 1977. Original equipment is in operation for
more than 40 years and is in general obsolete, for reference see Figure 1.

Original construction meets requirements for American Nuclear Society Safety
Class 3 equipment. However, in year 2010, NEK has performed a
declassification process, by which almost complete GH, WP and BR Systems
became classified as Non-Nuclear Safety Related. The Declassification of waste
and boron recycle components was performed in accordance with ANSI/ANS-
91.1-1983 (Nuclear Safety Design of Stationary Pressurized Water Reactor).
Only the components which are in direct contact with safety related systems, like
Component Cooling system were left classified as Safety Related (WPEVWDO1-
CND1, WPEVWDO01-CND2, WPEVD01-COL1, WPEVD01-COL2).

The Liquid Waste Processing System is designed to receive, segregate,
process, recycle and discharge liquid wastes. The system design considers
potential personnel exposure and assures that quantities of radioactive releases
to the environment are as low as reasonably achievable. All design
requirements, flow diagrams and limitations are detailed described and specified
in USAR (11.2 Liquid Waste processing system).

@i g Wl ;:_#

r : Waste evaportor unit in NPP Krsko

—_—

The goal of the proposed modification is replacement of complete (mechanical,
electrical, instrumentation & control) WP unit with new one. This is the optimal
solution in sense of operation concept and its control from maintenance
perspective, installation circumstances and available space in the AB room 032.

At the moment there are no "off the shelf’ products for complete replacement of

existing equipment (dimension of available cubicle, manufacturer, technology,
environment regulation, etc...).
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Figure 2: Existing WP evaporator flow diagram 1188E16/A

The modification will require USAR chapter 11.2 changes to address details and
operational data of new equipment, materials, capacity, system operation details. At the
moment all details are not known yet, but the original design and technical principle and
limitations shall be kept as much as possible. New features are welcome, for example
relocation of instrumentation outside room 032, more available space for maintenance,
other improvements which are in compliance with original design.
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SES WORKSHEET B: IDENTIFICATION OF SYSTEMS, STRUCTURES AND COMPONENTS (SsC)
AND PROCESS SOFTWARE AFFECTED BY THE PROPOSED ACTIVITY
NOTE: Identify and describe the effect of the proposed activity on:
1.) Safety Related (SR) SSCs affected by the proposed activity,
2.) Non-safety Related (NSR) SSCs affected by the proposed activity,
3.) Process Software.
Evaluate if:
-design functions as described in USAR are adversely affected,
-methods of performing or controlling design functions as credited in the safety
analyses are adversely affected.

For NSR SSCs indirect effect on SR SSCs shall be evaluated. To identify SSC's use NEK
MEL ID numbers.

1.) Safety Related (SR) SSC's affected by the proposed activity:

Existing safety Related SSC’s pertaining to the following systems:

» CC — Component Cooling — affected with Heat Exchangers (WPEVWD01-CND1,
WPEVWD01-CND2, WPEVD01-COL1, WPEVD01-COL2) on WP evaporator
unit, heat load will remain the same as for existing WP evaporator.

 EE - Electrical Distribution System - EE103MCCD222/6AR provides power supply
to the Waste Evaporator package, power supply for control panel
WPEVWDO01B is supplied from DC101PNLN701-BRKR5. Heat tracing for
WP evaporator piping is supplied from MCCD123/10AL-CBK. Final electrical
consumption is not known at the moment, but any impacts to referenced
supply sources will be evaluated and markup prepared in DMP.

Design functions of the above described SR SSC will not be adversely affected by the
proposed modification.

2.) Non-safety Related (NSR) SSCs affected by the proposed activity

e WP — Liquid Waste Processing System

For new WP system also RG 1.26 and RG 1.143 will be used as WP system is
declassified from SR Class 3 to NSR.

o WP — Waste Processing System (Liquid)
e FD - Floor Drain System

e SA — Steam auxiliary

o MW — Makeup Water

» VA ~ Ventilation system

3.) Process Software

There is no impact with modification on Process Software.
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SES WORKSHEET C: IDENTIFICATION OF EVALUATIONS AND METHODS OF EVALUATION

AFFECTED BY THE PROPOSED ACTIVITY

NOTE:

Particular emphasis shall be put on whether the proposed activity changes
evaluations and methods of evaluations as described in USAR or reference
documentation. Evaluations include analyses which demonstrate that the intended
function(s) of SSCs will be accomplished. Examples of evaluations contained in USAR
are Chapter 15 and 6 analyses. Methods of evaluation means the calculational
framework used for evaluating behaviour or response of the facility. If a proposed
activity involves an addition or a change of Time Critical Action/Time Sensitive
Action (TCA/TSA) as defined in plant program TD-0Q, USAR safety analyses and
Baseline PSA model shall be screened for a potential change in the assumptions or
TCA/TSA shall be validated not to exceed time limit.

The proposed activity does not result in a departure from a method of evaluation
described in the USAR or reference documentation used in establishing the
design bases or in the safety analyses of USAR Chapter 15 and 6.
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SES WORKSHEET D: IDENTIFICATION OF PROCEDURES AFFECTED BY THE PROPOSED

ACTIVITY

NOTE:

Procedures are not Tlimited to merely written procedures (e.g., operating,
chemistry, system, test, surveillance, emergency), but procedures include anything
described in the USAR that defines or describes how $SCs are operated and
controlled. Examples of procedures described in the USAR are USAR Chapter 5.1.1.1
for RCS system operation, USAR Chapter 5.5.7.2.2 for RHR system operation, USAR
Chapter 9.1.4.2.1 for Refuelling procedure. If the proposed activity involves TS,

DECTS or RETS change 1list all plant procedures and programs affected by those
changes.

The response to the SES Question 4 is “NO”, because there are no changes in explicit
USAR description of how SSC's are operated or controlled.

New Waste Liquid Processing Unit will operate the same as exiting one and therefore
we do not expect any major changes in system operating procedures.

ESP-2.303, rev. 7
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SES WORKSHEET E: SSC MALFUNCTION SECTION

NOTE: Describe malfunctions of the affected SSC's that the proposed activity could create
particularly with respect to those already described in the USAR for the affected
SSC. Attention should be given to securing fail safe function, single failure
criterion, common cause failure prevention. If available for the affected SSC, FMEA
(Failure Mode and Effects Analysis) described in USAR shall be reviewed.

The proposed modification does not affect USAR described failure modes for any SSC
important to safety.
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SES WORKSHEET F: REFERENCES
NOTE: References and attachments to the SES shall be listed here.

1. T.M.1440-C184, Revision 3, Westinghouse Technical Manual and
Operating Instructions 15 GPM (56.8 liters per minute) Recycle Evaporator
and 15 GPM (56.8 liters per minute) Waste Evaporator for Savske
Elektrarne of Ljubljana, Slovenia/ Elektroprivreda of Zagrab, Croatia Krsko
Nuclear Power Plant, Yugoslavia. November 1977

2. LTR-SEE-I-10-81, Revision 0, Input to KRK Waste Systems Downgrade
50.59. June 2010.

3. SD-KRK-294 rev.0, Liquid Waste Processing System — Final System
Design Description

4. 1188E16/A, Revision 05, WP Fluid System Diagram 15 GPM Waste
Evaporator

5. KRK-WLS-TR-WY-000001 rev.3; Evaluation of the Technical feasibility of

replacement of the existing Evaporator Packages in the Liquid Processing
System, 31st of March 2023
CDP 1257-WP-L

7. USAR (11.2 Liquid Waste Processing System), Rev. 29

o
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To be filled by ING.DOV
SES WORKSHEET G: ING.DOV REVIEW

The information contained or referenced in SES Worksheets A through F has been
reviewed.

[] A safety Evaluation is NOT REQUIRED. The proposed activity is CATEGORY 1
change.

T A safety Evaluation is REQUIRED.

D We do not concur with the Originating Department's findings.

Remarks: B

<

Signature (IR) Lng[/“uﬁ”} A Date: /. 7v. 2ot%
(Independent Revie er{/

Signature (LAF) \\f\\ WM\/ /L\ ,—J(\Jv Date: I(C (O'Zpl%‘

(Lead Anal y}gﬁ\{i neer)
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SAFETY EVALUATION (SE)

To be filled by ING.DOV
SE No.: 25— Ol(a
Rev.No.: 0 reference SES No. U’ZA)Z,, Rev. No. O

To be filled by Originating Department
TITLE OF THE PROPOSED ACTIVITY:
Replacement of Liquid Waste Processing system WPEVWDOL1.

ORIGINATING DEPARTMENT:

SE TYPE: PRELIMINARY FINAL [ ]

SAFETY EVALUATION FINDINGS:

DX A1l answers 1-8 are NO.

[ ] Any of the answers 1-8 is YES.

SE_PREPARED BY (RE): APPROVED BY

Janez Kastelic 7 // (./1_,,_#’\ Peter Jan

DATE: /2/f7[2c¥ s DATE: ,tq,/ 0/1dss

To be filled by ING.DOV
SE REVIEWED BY:

Independent Reviewer: Emm & 1;’.5\ DATE: Z6.¢0. 20203
4~ WV A~
Lead Analysis Engineer: \.l.“lV\-'-( Gt/ TN L~ DATE: Mv o a1y .
18,
/ \

The proposed activity is of CATEGORY ./ .

KOC Reviow: DATE:

KSC Review: E:

ESD Dir. Approval: \D]TE\

£5P-2.303, rev. 7 Page 1 of 5




To be filled by Originating Department

1. Does the proposed activity result in more than minimal increase in the
frequency of occurrence of an accident previously evaluated in the USAR or
reference documentation? YES [ ] NO

2.Does the proposed activity result in more than minimal increase in the
likelihood of occurrence of a malfunction of an SSC important to safety

previously evaluated in the USAR or reference documentation?
YES [ ] NO X

3.Does the proposed activity result in more than minimal increase in the
consequences of an accident previously evaluated in the USAR or reference

documentation? YES [] NO [X]

4.Does the proposed activity result in more than minimal increase in the
consequences of a malfunction of an SSC important to safety previously

evaluated in the USAR or reference documentation? YES [] NO [X]

5.Does the proposed activity create a possibility for an accident of a
different type than any previously evaluated in the USAR or reference
documentation? YES ] No [X]

6.Does the proposed activity create a possibility for a malfunction of an
SSC important to safety with a different result than previously evaluated

in the USAR or reference documentation? YES [ ] NO [X]

7.Does the proposed activity result in a design basis limit for a fission

product barrier as described in the USAR or reference documentation being

exceeded or altered? YES [ | NO [X]

8.Does the proposed activity result in a departure from a method of
evaluation described in the USAR or reference documentation used in

establishing the design bases or in the safety analyses? YES [ ] NO [X]
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SE WORKSHEET A: ANSWERS TO QUESTIONS 1-8

NOTE: Explanation for answering SE questions with YES or NO shall be provided hereafter. Use
guidelines from Appendix 6.4.

(1) Does the proposed activity result in more than minimal increase in the frequency of
occurrence of an accident previously evaluated in the USAR or reference documentation?

The proposed modification does not increase the frequency of occurrence of the Design Basis Accidents
as described in USAR chapter 15, most notably USAR 15.7.2 RADIOACTIVE LIQUID WASTE
SYSTEM LEAK OR FAILURE (ATMOSPHERIC RELEASE) and 15.7.3 POSTULATED
RADIOACTIVE RELEASES DUE TO LIQUID TANK FAILURES .The present analysis of the liquid
radioactive waste system is provided in Sections 11.2.6 and 11.2.9.

(2) Does the proposed activity result in more than minimal increase in the likelihood of

occurrence of a malfunction of an SSC important to safety previously evaluated in the
USAR or reference documentation?

The proposed modification does not affect the likelihood of malfunction of the safety related SSCs
affected by the modification (these SSCs are listed on SES Worksheet B). The changed component,
which is Waste Liquid Processing System is a non-safety related component.

(3) Does the proposed activity result in more than minimal increase in the consequences of
an accident previously evaluated in the USAR or reference documentation?

The proposed modification does not increase the radiological conscquences of the Dcsign Basis
Accidents described in USAR chapter 15, most notably USAR 15.7.2 RADIOACTIVE LIQUID
WASTE SYSTEM LEAK OR FAILURE (ATMOSPHERIC RELEASE) and 15.7.3 POSTULATED
RADIOACTIVE RELEASES DUE TO LIQUID TANK FAILURES .The present analysis of the liquid
radioactive waste system is provided in Sections 11.2.6 and 11.2.9.

(4) Does the proposed activity result in more than minimal increase in the consequences of

a malfunction of an SSC important to safety previously evaluated in the USAR or
reference documentation?

Liquid Waste processing System, which is being replaced by this modification, is a non-safety related
component and does not participate in the mitigation of radioactive releases during a design Basis
Accident of USAR 15, therefore its malfunction does not affect the radiological consequences of the
Design Basis Accidents described in USAR chapter 15.

(S) Does the proposed activity create a possibility for an accident of a different type than
any previously evaluated in the USAR or reference documentation?

The proposed modification does not create a possibility of an accident which is currently not described
in USAR chapter 15 but would have a comparable frequency of occurrence and comparable radiological
consequences as the Design Basis Accidents in USAR chapter 15.

(6) Does the proposed activity create a possibility for a malfunction of an SSC important

to safety with a different result than previously evaluated in the USAR or reference
documentation?

The replacement of Liqiud Waste Processing System does not have an indirect effect on the safety-
related SSCs and can therefore not affect the possibility of malfunction of safety-related SSC.
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(7) Does the proposed activity result in a design basis limit for a fission product barrier as
described in the USAR or reference documentation being exceeded or altered?

The proposed modification does not affect the design basis limit of the radiological barriers (fuel
cladding, RCS, steel containment).

(8) Doues the proposed activity result in a departure from a method of evaluation
described in the USAR or reference documentation used in establishing the design bases
or in the safcty analyses?

The proposed modification does not affect the methods of evaluation which were used in establishing
the design basis or in the analyses of the Design Basis Accidents in USAR chapters 15 or 6.
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SE WORKSHEET B: COMMENTS

NOTE: Review comments may be provided by KOC, KSC, ESD Director, ING.DOV Superintendent, IR,
LAE. If there are no comments this page is left blank.

Comments prepared by: Date:
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SP-ES5134 Replacement of Liquid Waste Processing
RO system - WPEWVDO1

45.2 PMM Template

Proposed PMM template is added as a separate document to this Specification.
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Appendix 45.2

NUCLEAR POWER PLANT KRSKO

Project Modification

Project Name

Contractor Logo

PROJECT MANAGEMENT MANUAL (PMM)
Rev 0

Name Org. Unit Signature Date
Approved by (NEK):

Approved by (Contractor)

Reviewed by:
“This document contains proprietary information. It is submitted in confidence and is to be used solely for the
purpose for which it is furnished and returned upon request. This document and such information is not to be
reproduced, transmitted, disclosed, or used otherwise in whole or in part without written authorization.”
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1.

REVISION CONTROL LOG

No.

Change

Rev #

2.

CROSS-REFERENCES

e Project Quality Plan for Project
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4. ABBREVIATIONS, PURPOSE AND APPLICABILITY OF THE DOCUMENT

Abbreviation Description

AC Award of Contract

AlL Action item list (list with major issues which need to be resolved)
Contract PM Contract Project Manager

CHO Change order

CPM Commercial Project Manager

DCM Document Control Management (by NEK)

DC Document controller

DMP Design modification package

DOR Date of Release

IPS Integrated Project Schedule

MPR Monthly Project Report

MS Microsoft (applicable in respective software products)
mths months

NEK Nuklearna Elektrarna Krsko

NPP Nuclear power plant

OPS Overall Project Schedule

PDR Problem / Deficiency Report

PG Power Generation

PM Project Manager

PMM Project Management Manual

PQP Project Quality Plan

PQST Project QST

PSC Project Steering Committee

QA Quality Assurance

QC Quality Control

QIR Quality incident report

QMM Quality Management Manual

QST Quality assurance specification turbo generators
SPWAR System Performance Warranty Action Report
tbd To be decided

TPM Technical Project Manager

TTL Technical Team Lead

wks weeks

Contractor Project Management Manual (PMM) Rev 0
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Workflow predefined sequence of activities within the project-organization

WP Work-package

PS Project Scheduler

Enclosure 1: List of abbreviations and definitions

4.1. PURPOSE AND APPLICABILITY

The PMM serves as guidance for the project implementation from Award of contract until the
end of warranty period. It does not limit nor change in any form contractual requirements.

The PMM is worked out in close cooperation between NEK and Contractor for ensuring a fertile,
effective and efficient cooperation for achieving the projects goals for both parties benefit. The
PMM is approved by Contractor and NEK Project Managers.

The PMM will be reviewed, which means changed and replenished, during the project course
for following exemplary reasons:

e Some data is not yet available (e.g. certain handling procedures, FAT procedure). They
will be referred to as soon as available.

e Changes in workflows or organization, especially the design of software which is used
during the project for correspondence and filing (share-point-platform) often triggers new
revisions because of customization.

e Contract/ scope changes (e.g. optional scope)

4.2. RELATION TO OTHER DOCUMENTS

The three most important guidelines for project implementation are the PMM, the PQP and the
IPS.

All overall Contractor quality related issues are part of the offer as a QMM 602. The PQP
(Project Quality Plan) is more project-specific and shows quality related activity during the entire
project course with referenced procedures and standards. The PMM however shows document
deliverables which are linked to the PQP. Referenced documents which are necessary for
project controlling and implementation, e.g. Problem / deficiency reports, are explained and
attached. Processes which are more into the details of non-conforming products are described
in the PQP. The PDR and SPWAR can be seen as the main interface between the Contractor
internal quality processes and NEK processes.

5. PROJECT DESCRIPTION

To be fulfilled by the Contractor.

5.1. PROJECT SCOPE

To be fulfilled by the Contractor.
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The Scope of the project is described in SP-EXXXXX in detail.

5.2. PHASES OF PROJECT

Single phases of the project are:

Design and Engineering

Material procurement (if applicable)
Manufacturing (ifapplicable)
Transport (if applicable)
Assembly at NEK-site (iffapplicable)
Lifting (if'applicable)

Erection, Commissioning & Testing (if applicable)

Trial run (if@pplicable)

Hand-over
referring to documentation and other details (e.g. spare parts)
10. Warranty period (separately for main contract and CHO)

© © N O~ WN =

The project phases are visible in the monthly provided integrated project schedule, taking the
above mentioned phases into account.
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Kategory

Organization

Aspect

Meetings of Project
Steering Committee

Improvement

Previous situation

PSC Members

Quality management
within the project

Communication

Personnel,
intercultural
understanding

Project Project management
management | personnel and
location of PMs
Requirement
management
Outage planning
Quality Understanding of
management | quality requirements

on both sides

Supplier management
(control of suppliers)

Enclosure 2: Project phases
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6. PROJECT ORGANIZATION

6.1. PROJECT TEAMS

Enclosure 3: Project Team NEK

Enclosure 4: Project Team Contractor

Enclosure 5: Project Organizational - Chart Contractor

Enclosure 6: Project Organization - Chart NEK

6.1.1. SITE TEAM

During the implementation of the project, the Site Project Manager is the main point of contact
for NEKs Project Manager and Site Manager. This revision of the PMM will be amended with
details of the site team as well as the site organization as soon as the team is assigned.

6.2. PROJECT STEERING COMMITTEE
6.2.1. PURPOSE AND GOALS

The Project Steering Committee (PSC) supervises the work of the Project Management. The
Project Management reports in regular PSC-meetings on project progress and critical issues if
existing. It is comprised of management personnel from NEK and the Confractor as shown in
below Enclosure 7: Project Steering Committee.

Enclosure 7: Project Steering Committee

6.2.2. PSC-MEETINGS

Meeting-Period: every 2-3 weeks. Initial meeting to be called by NEK, officially communicated
approximately 2 weeks prior to the meeting date (please see Enclosure 8: Project-meetings and
characteristics).
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Agenda: To be created by NEK and the Coniractor Project Managers. The proposal has to be
sent to all members well in advance (two weeks) of the date for commenting and approval.

Location: The meeting will be hosted alternating by NEK and the Coniractor on locations of their
choice taking travel conditions and requirements for meeting purposes for all members into

account.

Minutes of meeting: Minutes will be prepared by hosting PM directly in the meeting for common
approval and signature afterwards. They will be signed by NEK and the Confractor managers.

6.3. PROJECT MEETINGS AND CONFERENCES

PSC meetings

Tasks and purposes

Management review of
project

Invitation

Attendants Frequency due date
by owner

PM meetings

Regular meetings with
Contractor and NEK
PMs, held as telephone
conferences or personal
meetings according to
needs. Project
Management for Project-
controlling and status
updating

Site Readiness
Review Meeting

Preparation of outage.
Verification that all
requirements for
successful outage are
fulfilled.

Safety meeting
(site)

Safety controlling at site

Job Mobilization
meeting

Preparation of Outage
work

Bi-monthly
quality telcon

Vendor quality and
production schedule
follow up. Coordination of
WPs, PDRs and quality
proceedings

Technical
Meetings

Discuss and solve
technical problems

Enclosure 8: Project-meetings and characteristics
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6.4. SUB-CONTRACTING

Sub-contractors will be managed by team-members who are responsible for respective scope.
A list of current subcontractors with contact and scope information can be found as Attachment
1: List of subcontractors and potential subcontractors, on page |.

Subcontractors are chosen in accordance with respective, applicable quality requirements
(please compare PQP). NEK receives copies of technical specifications for subcontractors
without commercial information. The (Contractor intellectual property rights have to be protected
and respected.

As per main contract, The (Contractor shall notify to NEK the names of the subcontractors
proposed to perform a part of the Scope of Supply and shall not award any principal part of the
Scope of Supply to any subcontractor without prior written approval of NEK. The refusal should
be justified by NEK. Full overall responsibility always remains on The (Confractors side
concerning participation of Slovenian and non-Slovenian companies as The (Cohtractors
subcontractors. Approval for hardware subcontractors which are listed in this revision of the
PMM are deemed as "approved by NEK".

6.5. CORRESPONDENCE AND DOCUMENT TRANSMISSION

6.5.1. COMMUNICATION CHANNELS

Formal Medium/ Direct Copy to

transmittal format Addressee

All commercial contractual

matters (e.g. Invoices) yes Optional:

All requests related to Postal Letter
contractual obligations Email with
(Change-requests, yes scanned letter
Change-orders etc.)

Technical information with

direct contractual yes optional
relevance

Technical information

without direct contractual normally no | Email
relevance

Results of technical

information exchanges yes Email

(e.g. design input)

Project specific issues,

deficiencies, non- Email, to be
conformances of any type | yes confirmed by
(NCR, PDR, SPWAR) receiver
please see chapter 7.4

Enclosure 9: Correspondence requirements related to topic
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Technical information with direct contractual relevance refers to input-data of high significance
e.g. design data as input for calculations which determine design of components. All exchanged
design input data or information must display its respective source.

Technical information without direct contractual relevance is related to e.g. explanations for
understanding, comments if easily and quickly to implement and without high significance.
Quickly to implement provides, that misunderstandings will be discovered quickly without
causing damage. Providing the possibility of exchanging technical information without the
obligation of formal record has the purpose to facilitating information flow.

All mentioned people might be temporarily replaced. Respective names have to be
communicated to the other party according to the correspondence requirements.

Internal project correspondence box

The Contractor Share-point portal for the project, which hosts project related documents and
information, provides a library for filing all email communication. Outgoing mails from the
Contractor are copied to the box (cc). Incoming mails to the Coniractor are forwarded from the
account of the PM by using a MS-Outlook forwarding rule. Internal alerts will be implemented.
The library and respective procedures ensure a high level of information-availability and security
of communication within the project team.

6.5.2. PROJECT CORRESPONDENCE

Contractor and NEK use a specific tracking system for the correspondence within this project
(i.e. Numbering system). The following basic rules will be followed when assigning letters, email,
or file numbers:

XY-BBB-CCC-XXX, where:

XY stands for project subject

BBB three letters abbreviation for the sender (i.e. NEK)

CCC three letters abbreviation for the receiver, (i.e. for the (Contractor)
XXX current number of the letter or email.

apow

Formal coding of correspondence is used if content could need to be referenced, because of
contractual relevance. To be transmitted formally: Invoicing, Non-conformance reports, PDRs,
SPWARs, change-requests, change-orders, minutes of meetings except for informally handled
minutes of PM-teleconfs.

Document which have to be provided by the Confractor to NEK in hardcopy or (vice versa) e.g.
Drawings, Reports, Calculations, Lists etc. will be sent by post accompanied with a formal letter
number. The accompanying letter for a transmittal will include the following data: Addresses of
sender and receiver, name of sender PM with signature, date, purpose of transmittal (for
approval <FA>, for commenting <FC>, for information <FI>). For attached documents:
Document no, Document Rev., Document Title, Document Issuer, Document format, Document
Type, Transmittal no.

A template can be found as Attachment 7: Transmittal Sheet, page VII.
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In the further course of the project the Contractor may be granted access to certain parts of
NEK Share-point portal through which documents could be provided during the commenting and
review processing.

6.5.3. AUTHORIZED PERSONS

Transmittals are normally sent by the Project managers. Other Confractor persons entitled are:
Technical Project manager, Quality Manager, Documentation Control and others, who are
entitled by the PM. Transmittals which contain final contractual deliverables from the Contractor
to NEK as per contract, are send by the Local PM or entitled persons from the Contractor who is
the contract partner of NEK.

6.5.4. EXTERNAL SHAREPOINT PAGE

NEK established an external data storage page which the Contractor can access. If Contractor
personnel need access to that page, respective instructions will be provided by NEK engineer.
Respective persons will then be enrolled as users and can access the page via user login and
Tokencode provided via RSA SECURID.

The page is used to provide files which exceed normal file sizes which can be transmitted via
email. The party which provides documents to the other party uses an official transmittal mail
(numbered) to inform the other party about the upload and the location where the file is stored
(most convenient is sending a link with the transmittal mail).

The URL for the page is:

To be filled later by NEK.

6.6. IT-TOOLS AND SOFTWARE

Software shown in, Enclosure 10: List of software for project management, will (some optional)
be used within the project implementation with regard to project management and
communication on technical matters.

To be filled by the Contractor.

Enclosure 10: List of software for project management
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7. PROJECT CONTROLLING

7.1. PROJECT PLANNING AND SCHEDULING
7.1.1. TYPES OF SCHEDULES

An overall integrated project schedule for the complete project from contract signing until end
of warranty was developed. The planning unit for this overall schedule is “day”. This schedule
refers to the project phases described in section 5.2 Phases of project, p.2.

7.1.2. UPDATING AND FOLLOW-UP

The overall integrated project schedule is updated regularly and is provided to NEK each
month for project reporting. The contract dates in the original contract schedule are valid
throughout the project as per contract. However a Contractor baseline is to be communicated to
NEK for official approval, showing the current status of the baseline dates. Explanations on
deviations shall be included (e.g. reason, background, consequences). An approved schedule
gets a formal major revision number. Schedules for each monthly update only get minor revision
numbers (separated by a dot behind the major revision number). Details of schedule
documentation are determined (within contract range) by the assigned project scheduler,
however. Changes in the schedule dates between two monthly reports are outlined. Input-
information is retrieved from various partners (internal and external) by adequate tools /
programs as digital information or via direct communication, e.g. phone supported by online-
conferencing.

7.1.3. PROJECT SCHEDULE FEATURES
The Contractor schedule has the following features:

o Critical path logic diagram for all work activities prior to the outage

¢ |dentify the duration of these activities

¢ Indicate changes in the critical path during the job

e Allocate major resources where they are most needed

¢ Provide updated progress and activity reports during the project

e Accept, change and update as frequently as monthly (project schedule), to evaluate
scope and/or schedule changes as they occur
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7.2. PROJECT REPORTING

The Contractor provides written status reports on a monthly basis for the work being performed.
These reports will contain brief information but will convey all necessary information to the NEK
Project Manager for evaluation the overall status and progress of the project.

The overall status of the work reports include:

1. Overall status of the project

2. Accomplishments from the previous report issued.

3. Technical, quality, management or other concerns, or emerging issues that could impact
schedule, costs, or quality of work.

4. Work-arounds, or planned remedial actions and “path-forward” to ensure milestone dates
are met.

5. Four (4) week look-ahead, including the dates of measuring, testing and inspections of the
equipment per the QST.

6. Overall project management assessment.

7. Project Schedule (overall view of the IPS)

Please see Attachment 2: Content of Project Reports, page I. Monthly Project Reports (MPR)
will be provided approximately each 1%t to 5" day of the month and report on the past months
issues.

7.3. ACTION ITEM HANDLING AND ISSUE TRACKING

An Action Item list is administrated as a living document by the Contractor (assigned person).
This document is attached to the monthly progress report with its current status. The document
will be update for action item tracking in PM-telcons.

Updates can be made available more often to NEK if necessary and if feasible with reasonable
effort. Each time an Action item comes up it will be included into the AIL (Action item list). It can
be communicated on an informal way (phone, email, direct verbal communication etc.) or
formally, if necessary. To ensure proper recording and traceability it will come up in the monthly
report next following the first occurrence and be discussed/ tracked in regular progress
meetings until being closed which will be declared in mutual agreement.

7.4. CONTROLLING OF PROJECT SPECIFIC ISSUES, DEFICIENCIES AND NON-
CONFORMANCES

The project specific issue and deficiency controlling is specified for two periods: (a) from project
beginning until SAT completion period and (b) after the SAT completion until end of warranty
period.
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7.4.1. PROBLEM/ DEFICIENCY REPORT (PDR)

Applicability: The PDR is used for problems/deficiencies or technical issues in the project period
from project beginning until SAT completion. Furthermore all deviations from the contractual
documents are handled by PDRs, including Technical Specification SP-ExxxX rev.0, if not
requiring contract amendments (to be mutually agreed). Both sides, i.e. NEK and Contractor
can initiate a PDR for addressing problems/deficiencies, technical issues or deviations to the
other party. In the PDR it is shown by whom it was initiated.

If a technical issue and/or problem/deficiency are discovered by Contractor or its
subcontractors, [Contractor internally uses its standard issue reporting and issue
resolution/disposition tools. These are described in the PQP. In case a PDR needs to be issued
to NEK, the internal form will not be attached to the PDR but its content will be entered in
respective PDR fields and send to NEK officially. Confractor is permitted to hide
proprietary/confidential information.

In case that NEK detects a technical issue or problem/deficiency, it is reported to Contractor
using the same PDR form with the only difference that it will be identified in the document head
that it is initiated by NEK. Respectively NEK is author of included comments. For tracking
purposes, the PDR form will have its unique PDR number and priority assignment. Numbering
will be consecutively regardless by whom it was initiated. The basic workflow outlined as shown
below applies.

Basic workflow for PDR, e.g. initiated by NEK:

o Detection of problem/deficiency or technical issue or other deviation

e Rating (priority, A,B,C or D)

e Communicating to Contractor responsible

e Confirmation of reception to be sent to NEK

e Assigning capable personnel for resolving (Contractor)

¢ Including issue in the “Action item list” with category PDR, due date according to priority
(Contractor)

o Workflow for PDR to be followed (share-point workflow: message, confirmation, status
reporting). Contacting NEK personnel if necessary for resolution.

e Starting related Contractor internal quality workflows (such as PCM depending on issue,
please see PQP)

e Follow up until resolution. Quality —controlled documentation

e Communication in Project reports.
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Required Receiver at
R . Sender Communication (all to be applied)

Priority response time priority

Email with high priority
A Phone-call (reaching one of the :

<2days receivers personally) High
Formal letter (sent or handed over)

Email with high priority

B < 5 working Phone-call (reaching one of the .
days NEK PM | XXXX receivers personally) High

Formal letter (sent or handed over)

C Email with normal priority
<2 wks Formal letter (sent or handed over) Normal
D <4 wks Email with normal priority Normal

Formal letter (sent or handed over)

Enclosure 11: PDR priorities and handling

The following are the available priority assignments:

PDR Priority A: The issue needs urgent (within two days as maximum) response from
Contractol/NEK technical personnel. System performance is degraded and ongoing (test)
activity cannot be completed or the tasks that were planned to follow cannot be executed.

PDR Priority B: The issue needs prompt response (within five working days as maximum).
Considering some plan adjustments and rescheduling, part of the planned and scheduled work
can be continued but not with the full system performance and not with the full system
functionality as designed. If the issue is not resolved within the available time, (FAT & SAT)
activities will have to be rescheduled for some another time.

PDR Priority C: The identified issue has no influence on ongoing activities and no influence on
scope of work that is in progress. However, the system demonstrates obvious technical issue or
deficiency that has to be resolved. The major part of problems, deviations and/or deficiencies
that would belong to this priority group that are issues related to the manufacture and or
assembly of the generator and related components. The appropriate time window for resolution
of problems / deficiencies from the Priority 3 group is up to two weeks.

PDR Priority D: Minor issues that do not affect system functionality and system performance
(equipment, cable, materials, inconsistencies in non-essential documentation). Those problems,
deviations and/or deficiencies cannot be seen by the NEK operators. The problem resolution
should be achieved within 4 weeks.

All PDR’s of priority 1 and 2 shall be closed while small number of the lower priority (3 & 4)
PDRs (less than twenty) may still be open before taking-over the unit by NEK and starting the
warranty period.
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7.4.2. SYSTEM PERFORMANCE / WARRANTY ACTION REQUEST (SPWAR)

The SPWAR is used for all respective issues coming up between SAT completion and end of
Warranty period, i.e. project phase-groups E (please see paragraph 7.4.1 Problem/ Deficiency
Report (PDR).

For any technical issues and/or deficiencies in the works subject to warranty service discovered
by NEK during the warranty period, NEK uses the form SPWAR provided in Attachment 5:
System performance / Warranty Action Request (SPWAR), page |, to capture such findings. For
tracking purposes, the SPWAR form will have its unique SPWAR number and priority
assignment. The available priority assignments are shown in 7.4.1, (please compare PDR).

Responsible
Sender Persons at Modalities

SPWAR Required AlL

Priority response time priority

Unit performance seriously .
A < 2 days , High
degraded or system inoperable
, Unit performance below design
< 5 working . .
B davs requirements and/ or part of the High
y unit unavailable
no later than System performance/
next functionality not significantl
c _ NEK PM | XS0XX y notsig y Normal
maintenance affected. Minor adjustments
outage required.
All minor issues that do not affect
system functionality/
D < 4 wks performance. Not visible for NEK | Normal
operators / maintenance
personnel

Enclosure 12: SPWAR Priorities and modalities

7.4.3. NONCONFORMING PRODUCT

Handling of nonconforming products and related procedures are included or respectively
referenced in the PQP.
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8. PROJECT CHANGE MANAGEMENT

8.1. CONTROL OF DESIGN AND DEVELOPMENT CHANGES

All changes of the contractual requirements triggered by NEK are performed according to the
Contract Section XXX. For those triggered by [Contractor section XXX applies.

No. Action Responsibility

SCOPE IDENTIFIED IN ADVANCE OF OUTAGE

1 Identify scope change which is outside of the existing | NEK + (Contractor
contract.

2 Agree on scope to be quoted by [Contractor and DOR NEK + Contractor

3 Submit offer for additional scope to be provided Contractor

4 Review offer and provide feedback to [Contractor NEK

5 Finalize scope, schedule, DOR and final price of additional | NEK + (Contractor
scope

Issue contract modification to [Contractor for additional scope | NEK

6
7 Contractor to provide scope as defined in the contract | Contractor

change modification

SCOPE IDENTIFIED DURING OUTAGE

1 Identify scope change which is outside of the contract scope | NEK + (Contractor
of supply

Agree on scope to be quoted by [Contractor and DOR NEK + Contractor

Provide budget estimate for the work to be performed

NEK to sign authorization for extra work to be performed

|l bl W|DN

Perform work as needed to prevent adverse effects to the
outage schedule.

Zz
m
P

Provide finalized offer to NEK for work performed

Issue contract modification to Contractor for additional work | NEK
performed

Enclosure 13: Division of responsibility on scope changes

Enclosure 12: Division of responsibility on scope changes shows the workflows for changes on
design and development. Workflow starts with the identification of the matter and respective
necessity. Different activities have to be performed by NEK or/and [Conttactor to reach the final
contractual fixed change as outlined in above show table.
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9. QUALITY ASSURANCE

The QA and QC approach is described according to applicable sections in SP-ExxxX and
applicable sections in QS 610 from NEK in the separate PQP (Project Quality Plan) for the
project. The Project Quality Plan is briefly described in 4.2, p. 6. In some areas property rights
from Coniractor have to be regarded, especially for some detailed technical procedures which
will be addressed in the PQP. Contractor standard procedures will not be changed. To ensure
project specific implementation, work packages which are basis for processing activities related
to procedures may be changed.

There are three major QSTs for the project which are applicable on: (a) Phases 1,2,3,4, i.e. from
design and manufacturing until end of transport (b) for Assembly at site (Krsko NPP) and lifting,
which are Phase 5 and 6 and (c) for Installation and commissioning.

The part of the PQP for installation and commissioning requires detailed work-packages and
work-plans which are to be developed according to document delivery schedule (please see
section11, page 21). Therefore this part of the PQP is only crucially covered at the project start.
A list of testing procedures from Coniractor is being administrated and updated during the
project. To each procedure, its number, title, revision and owner are displayed.

10. SITE WORK

10.1. PLANNING

For planning of site work work-packages, work-plans and a respective outage are issued
according to the document delivery schedule.

10.2. LoaGisTICS

The amount of new equipment, materials and personnel, as well as old equipment handling
during the project, requires close cooperation between Contractors site management/logistics
personnel with NEK security and receiving personnel.

Logistics coordination entails:

e receipt of equipment (forms, data, security issues etc.)
e development of the laydown plan
e pre-job set-up
¢ inspection and staging of material (tagging, protocols etc.)
Detailed workflows and interfaces will be identified in respective procedures. Since content of

procedures is mostly confidential and intellectual property, contractual agreements on this
matter apply. Confidential procedures could be looked at. Copies cannot be provided.
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11. DOCUMENT DELIVERABLES AND TRANSMITTAL SCHEDULE

11.1. DRAWING AND DOCUMENT NUMBERING SYSTEM

Drawings and documents which are included in the DMP use the NEK DCM numbering system.
Documents will also show [Contractor document numbers in respective fields for document
control and designation.

11.2. DOCUMENT STATUS (CONTRACTOR)

e Preliminary release
Documents which are provided to NEK for review will have the status “preliminary
release”. This means that responsible Coniractor personnel have approved the
preliminary release to NEK.

e Final release
As soon as comments by NEK have been regarded and all issues are clarified/ solved,
the documents will be sent to NEK for approval in the status of “final release”. The
highest status for documents which were commented and the very comments replied by
Contractor, is final release.

e Approved for construction
After having received written approval, all applicable documents will get the status
approved for construction. This applies for NEK and Centractor documents. Approval of
documents is to be made visible by stamping the hardcopy of the document.

11.3. DOCUMENT REVIEW BY NEK

11.3.1. PROCESS

Contractor will provide documents for review in electronic form to NEK. With the goal to make
review effective and efficient NEK accepts marked up drafts, which should however be self-
explaining and adequate.

Documents which are provided to NEK by Contractor for review in the status of preliminary
release should be returned to Confractor redlined, red-circled or anyhow highlighted with
accompanying comments explaining the matter of concern and change request. NEK returns
the transmittal sheet (please see) with respective remarks and assigns the NEK approval status
to the document. NEK provides comments to Coniractor documents in pdf files with the
“‘commenting” function (“note” or “text box”).

Contractor replies to comments using the “reply to” function directly assigned to the comment of
NEK.

After a document was rejected, Coniractor provides the next higher revision with NEK
comments applied as well as the commented file with replies to the comments. The respective
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file shall be added a “ ¢’ after NEK incorporated comments and an additional “-r

" when being

replied by Conitractor. Respective letters are added each time when commenting / replying is
performed.

11.3.2. NEK APPROVAL STATUS

Approval status “rejected”

This status constitutes that the provided document does not meet the contractual
requirements as per NEK perspective.

Approval status “approved with comments”

If NEK has comments on provided documents, they can be “approved” with comments if
the significance of the comments is low, i.e. not affecting Coniractor procurement
specifications negatively with regard to fulfillment of final contract requirements or in
general not affecting schedule, costs and technical solution.

Respective comments shall be corrected by Confractor as soon as feasible and
reasonable, but for sure well before issuing of the final DMP so that any aspects of the
comments will be regarded. This document status constitutes that the content of the
document is in compliance with the contractual requirement and justifies invoicing if an
installment is associated with.

Approval status “approved”

The final status constitutes that the document is in full compliance with contractual
requirements. No further changes are needed on the document itself (however the
document might have to be adopted during further processing within the DMP/
instruction book incorporation).

11.4. DOCUMENT TRANSMITTAL SCHEDULE

The applicable document transmittal schedule for the Name of the project is shown in SP-
Exxxx, as Attachment x, page xx.

12. PROVISIONAL ACCEPTANCE PARAMETERS

Respective parameters are provided in SAT procedure.
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13. ATTACHMENTS

Attachment 1: List of subcontractors and potential subcontractors

Contractor PMM Attachments
Page A-l



Attachment 2: Content of Project Reports

Table of Contents

1 Overall status of the ProjJect..........oooiiiiieiiciir e s e e e e s aer e n e 3
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5 Outlook and mitigation measures if required.......c..ccccevreiriirciienn e e e 3
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B.1  Action Item List........o s 4

6.2 PDR status
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Attachment 3: Project Schedule
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Attachment 4: Problem/ Deficiency Report (PDR)

NUCLEAR POWER PLANT KRSKO PROJECT [
Preject Nane

PDR — Problem/Deficiency Report

Contactor
PDR Number (anm): | Priority (A-D): | Date of PDR |ssue (dd/mmAy). LOgO

Initiated by NEK [ / Contracter_|
NEK/XXX: PDR Issue
PROBLEM TITLE:

Affected Components:

Reference documents: |

NEK/ Confracior: Scenario ldentification ||
Environment description and order of events that were predecessors to the problem appearance:

| Identified by:
NEK/ Confractor: Description of the Problem or Deficiency |
Problem/deficiency existence Date (dd/mmAw): Problem is YES NO N/A
verified and approved by: repeatable: & [z [z

Contfracior: Troubleshooting and Problem/Deficiency Root Cause Explanation |

Troubleshooting and Explanation Provided by: | Date (dd/mmav):

Contracior: Corrective Action Proposal and Corrective Action Tracking Log and Tracking References
Correctfive Action Description:

Corrective Action Performed by: | Date (dd/mm/Ay):
\Contracior Track Changes
References:

Other Applicable Documentation
References and Attachments:

NEK: Resolution and/or Answer Acceptance
NEK Comments:

Accepted by l Date (dd/mm/fy):
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Attachment 5: System performance / Warranty Action Request (SPWAR)

NUCLEAR POWER PLANT KRSKO PROJECT iSRS
Project Narme

SPWAR - System Performance/Warranty Action Request

SPWAR No. (#mn):

Priority (1-4):

SPWR lIssue date (dd/mm/y):

CONTRACTOR’s
LOGO

Form to be issued by NEK as problem reporting and problem resolution tracking tool during the generator warranty period

NEK: SPWAR Issue

PROBLEM TITLE:

Affected Components:

Reference documents:

NEK: Scenario Identification

Environment description and order of events that were predecessors to the problem appearance:

| Identified by:

NEK: Description of the Problem or Deficiency

Problem/deficiency existence
verified and approved by:

Date (dd/mm/yy): Problem is

repeatable:

YES NO N/A
H I_ ™

Contractor: Troubleshooting and Problem/Deficiency Root Cause Explanation

Troubleshooting and Explanation Provided by:

‘ Date (dd/mm/yy).

Contractor: Corrective Action Description, Corrective Action Tracking Log and Tracking References

Corrective Action Description:

Corrective Action Performed by:

‘ Date (dd/mm/yy):

Contractor Track Changes
References:

Other Applicable Documentation
References and Attachments:

NEK: Resolution and/or Answer Acceptance

NEK Comments:

Accepted by:

‘ Date (dd/mm/yy):

Page 1 of 2
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Attachment 6: Work-package content

WORK PACKAGE CONTENTS

Activity Identification Number(s)
Technical Information

Drawings

Process specifications

Field procedures

Availability Information Bulletins (AIB's)
Operation and Maintenance Memos (OMM's)
Action Items List (AIL) = List of open points (LOP)

Contingency Plans

Special Tool Requirements

Safety Requirements

QA/QC Checklists - hold/verification points for work in progress
Data Sheets - recording work performed and inspection findings
Attachments - including special materials
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Attachment 7: Transmittal Sheet

Contractor PMM Attachments
Page A-VII



Attachment 8: Document-Cover-Sheet

Contractor PMM Attachments
Page A-VIII



	SP-ES5134_r0_approved
	CDP 1257-WP-L_approved
	SP-ES5134_r0_approved
	App. 45.2 - PMM Draft
	1. Revision Control Log
	2. Cross-references
	3. Table of contents
	3.1. List of Tables

	4. Abbreviations, Purpose and applicability of the document
	4.1. Purpose and applicability
	4.2. Relation to other documents

	5. Project Description
	5.1. Project Scope
	5.2. Phases of project

	6. Project Organization
	6.1. Project Teams
	6.1.1. Site Team

	6.2. Project Steering Committee
	6.2.1. Purpose and goals
	6.2.2. PSC-meetings

	6.3. Project Meetings and conferences
	6.4. Sub-Contracting
	6.5. Correspondence and Document transmission
	6.5.1. Communication channels
	6.5.2. Project correspondence
	6.5.3. Authorized persons
	6.5.4. External Sharepoint page

	6.6. IT-Tools and Software

	7. Project Controlling
	7.1. Project Planning and Scheduling
	7.1.1. Types of schedules
	7.1.2. Updating and follow-up
	7.1.3. Project Schedule features

	7.2. Project reporting
	7.3. Action item handling and Issue tracking
	7.4. Controlling of project Specific Issues, deficiencies and non-conformances
	7.4.1. Problem/ Deficiency Report (PDR)
	7.4.2. System performance / warranty action request (SPWAR)
	7.4.3. Nonconforming product


	8. Project change management
	8.1. Control of design and development changes

	9. Quality Assurance
	10. Site Work
	10.1. Planning
	10.2. Logistics

	11. Document Deliverables and transmittal schedule
	11.1. Drawing and document numbering system
	11.2. Document status (Contractor)
	11.3. Document review by NEK
	11.3.1. Process
	11.3.2. NEK approval status

	11.4. Document transmittal schedule

	12. Provisional Acceptance Parameters
	13. Attachments


