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1 BACKGROUND 

Modification 182-CZ-L removed original CZ system water cooled chillers installed inside 
CCB building and replaced them with air cooled units installed partially inside CCB and 
partially outside on yard. According to the USAR Section 3.2 Table 3-2-1 (sh 34 of 48) 
MCR HVAC chillers are classified to ANSI N18.2 as Safety class 3 and Seismic category 
I components, and therefore the whole chillers replacement modification is classified 
NUCLEAR SAFETY RELATED. 
 
The installed air‑cooled chiller units have a design life of 20 years, which will be reached 
within the next five years. Their current condition was assessed in analysis 2023‑1081. 
The analysis concludes that, due to the extension of NPP operation from 2023 to 2043, 
continued operation of the existing chillers is no longer sustainable because of spare‑parts 
obsolescence and an increased frequency of failures leading to inoperability. Therefore, 
a decision was made to replace the existing air‑cooled units. The replacement is planned 
within the next five years to ensure safe and reliable operation during the extended plant 
lifetime. 
 
This specification sets forth the scope of services to conduct a feasibility study identifying 
optimal solution for replacement of three existing air-cooled chiller units in next five years. 
The cooling system shall be designed primarily for maximum robustness, long 
service life, and high reliability. 
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2 SCOPE OF SERVICES 

The Contractor’s scope of services is to conduct a feasibility study identifying different 
types and variations of types of chillers with maximum reliability and robustness. All the 
solutions must have operating experience in other facilities to be able to prove their long-
term reliability and operation (avoiding first of a kind). Proposals also must obey space 
limitations inside CCB building and outside on yard. 
 
The final report shall be developed based on the completion of the following tasks: 

   
Task 1: Familiarize with currently installed system that is to be replaced 

a) Gain knowledge of existing system through available documentation (drawings)  
b) Human machine interface of currently installed system 
c) Perform walkdown to confirm equipment AS build status in walkdown report 
d) Define maximum possible dimensions of equipment with no or minimum 

interferences to existing systems 
 

Task 2: Installations of chillers in other NPPs during last 10 years 

Identify heat sink, type, manufacturer, and safety classification, for a minimum of 10 
chiller units installed in other NPPs over the past decade. Evaluate established 
manufacturers with demonstrated expertise in high-quality chiller production. Address 
the availability of spare parts and service technicians, as well as the responsiveness 
of technical support in the event of equipment malfunction. 
 

Task 3: Comparison of different chiller type/options with bellow parameters with aim to 
define best possible option/type: 

 
Different safety classification options:  

 

• Original Safety related

• Commercial grade dedicated
 

 
Equipment ability to do long-term work at different load levels:  

 

• Absolute peak 100% 

• Normal 50% 

• Minimum 5-10% 
 
Equipment ability to work in different environmental conditions: 

 

• Extremely high temperature 

• Extremely low temperature 
 
Equipment vulnerability to: 

 

• Ice formation  

• Biological organisms 

• Biological fouling 

• High air humidity (corrosion) 
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The study shall define additional parameters for comparation. The parameters shall 
cover equipment vulnerability to potential flaws, extreme operating conditions, reliability 
and refrigerant GWP (Global Warming Potential). Throughout study find (define) the best 
possible option to fit all requirements defined in this document and references. Before 
continuing further Tasks, decision shall be approved by NEK.  

 
Task 4: Functional Description 
 

Functional requirements for operating of best possible option (result of Task 3) shall be 
described: 

  
a) Marked-up system, layout and arrangement drawings or sketches to Identify 

location and extent of the design change (One line diagram, Flow diagrams, 
elementaries, piping layouts and isometrics)  

b) Preliminary list of affected design drawings and documents, vendor manuals, 
operating and surveillance procedures   

c) Operation requirements shall be screened, and impact of the potential design 
change shall be identified 

 
Task 5: Required/needed human machine interface design changes  
 
The existing affected Systems and Components HMI shall be evaluated and potential 
design changes identified. Ability of MCR and local control shall remain enabled. 

 
Task 6: Estimate required time and cost for selected option (result of Task 3) 
 

Estimate of engineering and installation man-hours and costs by discipline and craft, 
material and equipment costs. Estimate of the time required for completion of major 
milestones development of detailed design modification package installation and testing. 
Qualitative and quantitative benefits derived from the modification in comparison to 
currently installed equipment including cost-benefit analysis, operability, and 
maintainability. 

3 SAFETY CLASSIFICATION OF SERVICES 

This order is classified as Non Safety Related (NSR). 
 

4 DESIGN INPUTS 

The potential Contractor shall prepare the list of any necessary inputs (drawings, 
calculation notes, reports, documents, USAR sections) needed for performing the 
requested scope of work and include it in the proposal. NEK will inform the potential 
Contractor about availability of such documents from the list and terms under which they 
can be handed over, solely as required inputs for the scope of services. Please note that 
some of these documents may be available for review only at NEK premises. 
 
Environmental conditions:  
 
CCB environment: 
 
CCB is mild ambient area properly heated and vented by plant VA system. There are no 
requirements from the environmental point of view related to design of components in the 
CCB. 
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Yard environment: 
 
Units in the yard shall withstand the weather conditions of high temperature, sun, wind, 
rain, fog, snow and ice.  
 
- low design temperature –28 °C (ref.: USAR 20.1.2.3),  
- high design temperature 40 °C (ref.: USAR 20.1.2.3), 
- 100% humidity due to the nearness of Sava River, fog and cooling towers, 
- wind – velocity of 140 km/h  
 
Seismic load:  
 
Equipment shall be capable of withstanding the seismic load in accordance with SP-S702. 
Applicable floor response spectra can be found in Appendix 1 of this specification.  
 
CZ system performance: 
 
System capacity (reference D-302-841): 
 
• Chilled water flow per chiller:  120.5 m3/h   
• Return temperature:    12,2 C (water inlet to evaporator), 
• Discharge temperature:  7.2 °C (chilled water from evaporator). 
 
Chilled water distribution for VA system (reference D-302-841): 
 
• Main control room AHU:  52,3 m3/h 
• Electrical rooms AHU:   43,2 m3/h 
• Controlled access area AHU:  25,0 m3/h 
 
Chillers capacity performance: 
 
• Originally installed WESTINGHOUSE/McQuay type PE225 (operating with R12 
refrigerant): cooling capacity 774 kW (equivalent to 220 tons) 
 
• Replacement AAF/McQuay type ALS “E” XE 196.2 ST 134 (operating with R134a 
refrigerant): cooling capacity: 700 kW (equivalent to 199.2 tons) Currently operating 
chillers capacity (700 kW in relation to 775 kW to existing ones) has been analyzed by 
NEK and approved sufficient for all possible plant operation modes. Cooling capacity was 
re-evaluated inside technical report ESD-TR-17/02 (Emergency Diesel Generator Load 
List), its appurtenant analysis DC-ME-728-0001 rev.1 (Chiller Cooling Capacity 
Calculation) and CZ System Performance Diagrams developed during CZ system load 
monitoring stage. The new calculated and later by cooling load measurements confirmed 
the required CZ chillers cooling load shall be 185T (or 650 kW). Margine of 10% of cooling 
capacity shall also be addressed as design input for new chiller. 
 
System output: 
 
Modified CZ system shall operate with the existing CZ pumps CZ841PMP-01A, - 01B and 
-01C with the original chilled water flow 120,5 m3/h per unit and temperatures (12.2 °C 
inlet, 7.2 °C outlet).   
 
VA system performance: 
 
• Main control room AHU units A and B VA531AHU-01A and -01B use 52,3 m3/h of 
chilled water at 7,2 °C. They discharge normally 45050 m3/h of conditioned air to MCR 
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(reference D-912-531), 
 
• Electrical rooms AHU units A and B VA541AHU-01A and - 01B use 43,2 m3/h of chilled 
water of at 7,2 °C. They discharge normally 37400 m3/h of conditioned air to electrical 
rooms (reference D-912-541), 
 
• Controlled access area AHU VA561AHU-001 uses 25,0 m3/h of chilled water at 7,2 °C 
and normally discharges 4020 m3/h of conditioned air for CAA (reference 912-561). 
 
System output: 
The existing operating performances of VA system shall remain not changed working with 
modified CZ chilled water system.  

 
Electrical systems performances: 

 
a) The new chiller unit CZ841CHL-01A and its associated pump shall be powered from 

the same source as existing chiller - Train A 400VAC switchgear EE104SWGLD11, 
unit 3A, and via local MCC unit EE106PNLR102. The MCC will be replaced with a 
new, dedication qualified, unit. The new total power load per unit is 275kW.  
 

b) The new chiller unit CZ841CHL-01B and its associated pump shall be powered from 
the same source as existing chiller - Train B 400VAC switchgear EE104SWGLD21, 
unit 3A, and via local MCC unit EE106PNLR302. The new total power load per unit is 
275kW.  

 
c) The new chiller unit CZ841CHL-01C and its associated pump shall be powered from 

the same sources as existing chiller - Train A 400VAC source is switch gear 
EE104SWGLD11, unit 4C or Train B 400VAC source is switchgear EE104SWGLD21, 
unit 4D via the existing train selection / transfer switch EE903SWG002 and MCC unit 
EE106PNLR502.The new total power load per unit is 275kW.  

 
Available input documents: 
 

•  SP-B503A, New Replacement Air Cooled CZ Water Chillers 

•  DSP-B504, Chilled Water Generating and Distributing System Piping Design/Stress 
analysis Specification 

•  DCM-SD-040, Chilled Water Generating and Distributing System-System Design 
Description 

•  DCM-SD-073, Essential Service Water System-System Design Description 

•  NEK USAR 

•  NEK Technical Specification 

•  NEK Fluid System Diagrams: D-302-841, D-302-252, D-302-152, D-912-531, D-912-
541. 

•  NEK Piping Layout Drawings E-304-841 to 843, E-304-251 to 253 

•  NEK Equipment Arrangement Drawings E-004-009, 010, 200, 201, 202, 231, 233 

•  NEK Electrical Drawings CZ, ESW & EE Systems series 200 to 215 

•  NEK System Functional Diagrams B-802-840; pages 1 – 5 

•  NEK Instrument Loop Diagrams (B-808-840; pages 1 to 3 & B-808-250 page 4) 

•  NEK Process Information System Diagrams; series 816 

•  SU-CZ-01 “Start-up postopek za CZ sistem” 

•  SOP-3.2.214  Hladilna voda za prezračevalni sistem kontrolne zgradbe (CZ Chilled 
Water System) 

•  SOP-3.2.108  Sistem bistvene oskrbne vode (ESW) 

•  NEK Databases MECL, DCM, WOS Data Base, 
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•  DC-ME-611-1001, ESW System Original Hydraulic Calculation 

•  SCALC-M-SW-001, ESW Thermal Analysis 

•  Calc. No. 611-2, ESW System Flow Distribution 

•  VA72841, Chilled Water Generating and Distributing System Calculation 

•  ESD-TR-17/02, Emergency Diesel Generator Load List 

•  SP-G438, Grelniki zraka za ogrevanje CZ hladilne enote pri temperature zraka nižji  

• NP-5652, Guideline for the Utilisation of Commercial Grade Items in Nuclear Safety 
Related Applications 

• NP-6406, Guideline for the technical evaluation of the replacement items in Nuclear 
Power Plants 

•  3002008014, Chiller Replacement Guideline for Nuclear Power Plants 

• TR-107330, Generic Requirements Specification for Qualifying a Commercially 
Available PLC for Safety-Related Applications in Nuclear Power Plants 

• TR-105951, Electric Chiller Handbook 
 

5 APPLICABLE DESIGN CONTROL PROGRAM 

All services shall be provided according to Chapter 6 and applicable Contractor’s quality 
assurance program. If Contractor does not have such design control program, the NEK 
quality assurance program must be applied. 

 

6 APPLICABLE CODES, STANDARDS, AND DESIGN CRITERIA  

10CFR50 Appendix A, General Design Criteria 
Modification shall meet the requirements of 10CFR Part 50, Appendix A, General Design 
Criterion GDC 19, and NEK USAR to permit access and occupancy of the Main Control 
Room under the postulated accident conditions. The system shall continuously supply 
chilled water to HVAC cooling coils under normal, post-accident and loss of off-site power 
conditions. 
 

7 AFFECTED SYSTEMS 

CZ (Chilled Water System) 
EP (Electrical Systems) 
ES (Electrical Control System) 
 

8 IDENTIFICATION OF AFFECTED EQUIPMENT 

Chiller CZ841CHL01A 
Chiller CZ841CHL01B 
Chiller CZ841CHL01C 
 

9 REVIEW AND/OR VERIFICATION OF SERVICES 

NEK will perform internal preliminary and final review. The Contractor shall prepare 
response to preliminary review, comment it and take it into full consideration as part of 
the contracted services. 
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10 SCHEDULE 

 

Item Requirement Schedule 

Phase 1 Walkdown report to confirm as build of 
installed equipment 

T0 + 2 months 

 NEK review and approval T0 + 2 months+2 weeks 

Phase 2 Technical report (task 3 completed) T0 + 3 months 

 Technical report (task 3 completed) 
NEK review and approval 

T0 + 3 months+2 weeks 

Phase 3 Final technical report  T0 + 5 months 

 Final technical report NEK review and 
approval 

T0 + 5 months + 2 weeks 

 

T0 - date of contract signature by both parties 

All above deliverables shall be completed and submitted to NEK for review. NEK will 
formally respond with comments and/or acceptance to each technical report within two 
weeks. 

11 STATUS REPORTING REQUIREMENTS 

Regular communication will be used during the project. The communication channels are 
going to be defined for the kick-off meeting. Formal status reports are not required. 
 

12 NEK RESPONSIBILITIES 

NEK will provide documents according to Section 4 of this technical specification 

 

13 WORK SCOPE CHANGES 

The Contractor shall notify NEK about any required scope change, including the reasons 
for such request. 
NEK shall provide a formal response within eight working days. 

 

14 DELIVERABLES 

The Contractor shall prepare and hand over the following deliverables: 

Deliverable Item: No. of hard 
copies 

No. of el. copies 
(docx and pdf format) 

Walkdown Report  1 1 

Final Technical Report 1 1 

 
 All deliverables must be reviewed and approved by NEK. NEK will formally review and 

comment on any of deliverables within one month. Contractor shall resolve all open 
items based on NEK comments. Each deliverable shall be issued in two 1 month after 
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obtaining NEK approval. All documentation shall be written in English. Electronic 
versions shall be provided in MS Word (.docx) format, as well as searchable Adobe 
Acrobat (.pdf) format. 

 

15 RECORDS  

Not applicable. 
 

16 NEK CONTACTS 

Contractor shall co-ordinate all technical and scheduling matters with the assigned NEK 
project manager and responsible engineer.  

 
 

NEK technical contacts: 
Responsible engineer:   Mitja Trefalt 

Phone: ++ 386 7 4802 613 
E-mail: mitja.trefalt@nek.si 
 
 

Deputy Responsible engineer:   Robert Rostohar 
Phone: ++ 386 7 4802 948 
E-mail: robert.rostohar@nek.si 

 

17 CONTRACTOR TECHNICAL APPROACH  

Not applicable. 
 

18 ACCESS TO CONTRACTOR FACILITY AND DOCUMENTS 

Not Applicable. 
 

19 SUBCONTRACTED WORK 

The Contractor shall not subcontract any portion of the required services without the 
written approval of the NEK. Subcontractors will be required to be technically qualified to 
satisfy all NEK criteria. 
 

20 QUALITY ASSURANCE REQUIREMENTS 

All work shall be prepared according to Contractor’s QA program.  
 

21 NEK PROPRIETARY DATA 

NEK has a proprietary interest in all drawings, design, specifications, documents, 
information and know-how that may be furnished pursuant contract execution. Also, NEK 
has a proprietary interest in any know-how, improvement, discovery, and invention which 
may be made, developed, or conceived in the performance of work hereunder or which 
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may arise or result therefrom (hereinafter collectively referred to as the "Information"). All 
such information shall be considered as a proprietary of NEK. 

The right to use any such Information shall be restricted to the Contractor only, for its 
internal use, and shall be entirely tied to the performance of the Contract. 

All such Information is subject to the confidentially provision. 

22 APPENDIX 

22.1 Appendix 1: Applicable floor response spectra 
22.2 Appendix 2: Applicable flow diagrams 
22.3 Appendix 3: Applicable civil drawings  
22.4 Appendix 4: Mechanical equipment drawings 
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