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Overview of APR 1000
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Redundancy & Diversity Aircraft Crash ProtectionSevere Accident MitigationPassivity

APR1000
• The APR1000 is a medium size capacity Gen III+ pressurized water reactor, generating 

1000MW of electrical power.
• The APR1000 design incorporates up-to-date advanced design technologies to enhance 

plant safety with excellent performance, based on the proven design and operating 
experience of the OPR1000 and the APR1400



Key Design Features (Layout)
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l Plant Layout
§ Power Block
§ Containment Building
§ Auxiliary Building
§ Compound Building



APR1000 EUR Assessment
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l (Nov. 2019) Submittal of the Application of APR1000 EUR Certification
l (Mar. 2020) Confirmation on assessment start by EUR organization

§ Sponsors (3):  CEZ, Tractebel, Fortum 
§ Supporters (5): EDF, EnergoAtom, EUASS, GEN Energija, NRG,

※ Rosenergoatom was excluded in March 2022

l (Jan. 2021) Completion of Preliminary Assessment (53 key issues)
l (Feb. 2021) Start of Detailed Assessment (20 chapters)
l (Oct. 2022) Completion of Technical Review  (20 chapters)
l (Mar. 2023) Final EUR certificate was issued 

2020

4 months delay due to R/U crisis

Detail Assessment
Start (Feb. ‘21)

5 months

2021

7 months 

Detail Assessment
(technical review)

Key Requirement 
Compliance report

Preliminary assessment 
by EUR Finalization

2022/2023

Application submitted 
(Nov. ‘19)

Completion of technical
review (Oct. ‘22)

EUR certification
(Mar. ‘23)

Batch 1 Batch 2 Batch 3



APR1000 EUR Assessment
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VendorSupporterSponsor

Steering Committee (SC)

Administration Group (AG)

Coordination Group (CG)

Plant Design NSSS Design Core Design Equipment 
Manufacture

PMT, Assessor/Reviewer

The EUR  and Team Korea Organization

(3 meetings)

(5 meetings)

(12 meetings)



APR1000 EUR Assessment
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Project Schedule (original) (Vendor)
- Delayed(4 months) due to Russia-Ukraine crisis



APR1000 EUR Assessment
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Project Schedule (EUR)



APR1000 EUR Assessment 

① Study & understand EUR
(Volume 2: Generic and Nuclear Island Requirements)

② Prepare application documents 
- Self Assessment Sheet (SAS) 
- Design Description Document (DDD)

③ Questions and Answers (Q&A)

④ Draft Analysis of Compliance (AoC)

⑤ CG Assessment (Final AoC)

⑥ Resolution Sheet (RS)

⑦ Synthesis Report (SR)

⑧ AG and SC Assessment (Final SR)
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APR1000 EUR Assessment
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EUR (Volume 2: Generic and Nuclear Island Requirements)



APR1000 EUR Assessment

10

Self Assessment Sheet (SAS)



APR1000 EUR Assessment
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Design Description Document (DDD)



APR1000 EUR Assessment
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List of References (DDD)



APR1000 EUR Assessment
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Technical Document Hierarchy
• Plant level (I)

− Top-Tier Requirements (TTR)
− General Design Criteria (GDC) 

& NSSS Design Bases (NSSS DB)
− Safety Classification, Codes & Standards, 

QA Manual, etc.
• System level

− System Design Criteria (SDC) (II) 
− System Design Requirements (SR) (III) 
− System Functional Description (SFD) (IV)
− System Description (SD) (V)
− Drawings (VI), Topical Reports (VII), Interface Requirements (IR) (VIII)

• Sample documents (IX) of reference plant issued in the detailed design stage



APR1000 EUR Assessment
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Analysis of Compliance (AoC)

Resolution Sheet

Q&A



APR1000 EUR Assessment
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Synthesis Report (SR)



APR1000 EUR Assessment
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Assessment Results



APR1000 EUR Assessment
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TOTAL
%(COM, CWO, 
NOC, NAN)

%(total assessed 

requirements)

Compliance (COM) 3716 86.1% 76.5%

Compliance with objectives only 
(CWO)

530 12.3% 10.9%

Non-compliance (NOC) 19 0.4% 0.4%

Not assessable now (NAN) 52 1.2% 1.1%

Not applicable (NAP) 308 6.3%

Project, Owner or Site specific (P
OS)

230 4.7%

Total labels
(COM, CWO, NOC, NAN) 4317 100.0% 88.9%

Total assessed requirements 4855 100.0%

Total compliance (COM+CWO): 98.4%

Non-Compliance : 0.4%
Indicative Statistic (APR1000)



APR1000 EUR Assessment
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Indicative Statistic

Reactor Country EUR version Certification Ratio of NOC* Duration**

APR1000 Korea Rev.E 2023 0.4% 25~26 M

HPR1000 China Rev.E 2020 < 1% 38 M

VVER-TOI Russia Rev.D 2019 < 2% 40 M

EU-APR Korea Rev.D 2017 0.8% 24 M

EU-APWR Japan Rev.D 2014 < 2% 24 M

EPR Rev.B France Rev.C 2009

VVER AES-92 Russia Rev.C 2007

AP1000 USA Rev.C 2007

SWR1000 Germany Rev.B 2002

ABWR USA Rev.B 2001

EP1000 USA Rev.B 1999

EPR Rev. A France Rev.B 1999

BWR90 Sweden Rev.B 1998



APR1000 EUR Assessment
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Non-compliance(NOC) items (19)
Duration of start-up and loading (2.2.2.1.2 (3 shalls))
Response to loss of a running pump (2.2.2.6)
Secondary control (2.2.2.8.4)
Load following and maneuvering capability (2.2.3.8)
MOX fuel maximum assembly burnup (2.2.4.1 A&B)
Frequency response (primary control) (2.3.3.1.2.1)
Welded attachments to elbows, tees and other fittings shall not be permitted (2.4.7.7)
Cobalt free material in RCS (2.6.4.1.2 (3 shalls)) 
Negative MTC (2.8.2.1.1.3)
Backflushing for suction strainer (2.9.4.1.1.1.1)
Sensor calibration interval > 48 mon (2.10.7.2.2.3.6) 
Emergency Response Facilities shall be protected against RSEH (2.14.3)
Event tree end states shall include limited release frequency (2.17.3.3.1)
Economic analysis shall include the impact of load following (2.19.4.2)



APR1000 EUR Assessment
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Major Communication tools: 
1. Electronic Reading Room (ERR): Technical Doc./Q&A/Meeting
2. Project Server : SC/AG/CG results
3. Weekly Bilateral Meeting (WBM) with PM team (PMT)
4. Remote (MS teams) and Face to Face meetings

ERR Project Server WBM



APR1000 EUR Assessment (meetings)
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Startup Seminar (Feb. 2021)



APR1000 EUR Assessment (meetings)
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CG#3 (Jun. 2021)                                                   CG#4 (Sep. 2021)

CG#1 (Mar. 2021)                                                 CG#2 (Jun. 2021)



APR1000 EUR Assessment (meetings)

CG#7 (Jan. 2022)                                           CG#9 (May 2022)

CG#5 (Oct. 2021)                                         CG#6 (Nov. 2021)



APR1000 EUR Assessment (meetings)

CG#12 (Oct. 2022)                                          CG#12 (Oct. 2022)

CG#11 (Sep. 2022)                                         CG#11 (Sep. 2022)



APR1000 EUR Assessment (meetings)

AG#210 (Nov. 2022)                                            

SC#125 (Jun. 2022)                     SC#128 (Dec. 2022)



APR1000 EUR Assessment
APR1000 EUR Certification (Mar. 2023)



APR1000 EUR Assessment
APR1000 EUR Chapter Leaders

Jiyong Oh
(Chap 1,2,8,17)                     

Chewung Ha
(Chap 3)                     

Wonseok Yang
(Chap 4,5,6,7)                     

Dohyun Hwang
(Chap 9,16,20)                     

Yongsu Kim
(Chap 11)                     

Sunmi Choi
(Chap 10)                     

Sunguk Kwon
(Chap 15)                     

Byeungjun Jeong
(Chap 12,14,18)                     

Deajun Kim
(Chap 13,19)                     
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Lessons Learned, Observations and Feedbacks
Observations

Thorough and comprehensive assessment process
(Assessor → Reviewer → CG → AG → SC)
Clear process control and management by PM manual
Continuous improvement process (ex. HOLD A,B,C)
Thorough documentations → contribute to transparency in assessment 

Lessons Learned
Communication effectiveness in video-conference using MS teams under Co-vid 19
- Clear objective and agenda
- Use visual aids (sharing screens and files)
- Importance of moderator/facilitator (stay on track)
- Follow-up and action items
Different interpretations for some requirements between EUR and Applicant
- understand the basis and ground philosophies for the requirements
- understand the diverse perspectives on nuclear technical basis

(especially European nuclear industry practices, don’t stick on US-based
technical viewpoints only)

- Clear rationale is essential to reach an concrete consensus
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