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I. Introduction – Overview of KHNP
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I. Introduction – Energy Trends

❖ Global Trends in Energy Sector

Importance of environment Paradigm shift to small scale 4IR technologies

“Lowest carbon footprint” “Small independent grid” “Cutting-edge digital technologies”
SMR

3



I. Introduction – Chanllenges of Large NPP

Waste Management

Accident Risks

High Costs

Limited Flexibility

Water Consumption

Public Opposition

Regulatory Hurdles
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I. Introduction – SMR Development Status

Korea overseas

❖ Over 80 types of SMRs under developed Worldwide
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II. i-SMR Development Goals

❖ 3 Major Goals : Higher Safety, Economic Feasibility, Flexibility

Higher Safety Economic Feasibility Flexibility

Core Damage Frequency : 1.0×10-9/M･Y · Construction cost :  $3,500 /kWe
· Generation cost :  $65 /MWh

· Power range : 100%-20%-100%
· Linear power variation rate: 5%/min
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II. i-SMR Development Goals

❖ Higher Safety (1/2)

5

1,000 times higher safety than large NPPs

Integral Reactor Design Fully Passive Safety System Design
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II. i-SMR Development Goals

❖ Higher Safety (2/2)

20~30 km

Emergency planning zone

NPP

Site boundary

Reduction of radioactive leakage

Underground reactor building 
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II. i-SMR Development Goals

❖ Economic Feasibility

Significant reduction in operators

Modularization and factory manufacturing

Reduction in construction volume
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II. i-SMR Development Goals

❖ Flexibility

power  control

100%-20%-100%Power range

change rate 5%/min

H2 production, desalination, 
thermal load control

SMR
electricity

electricity + steam

steam

heating hot water

Steam + sea water

Sea water desalination

Grid

Using H2

Local heating

Desalination

< renewable energy >

Multipurpose utilization

Harmonization with Renewable Energy
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III. Future Plan

❖ Future Plan

Basic Design by  2023 (KHNP) SDA approval by 2028 (Government) FOAK operation in 2031

Top-Tier Requirements and 

Conceptual Design

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Basic Design

(2.5yrs)

Standard Design

(2yrs)
Licensing

(3yrs) 

Confirmation of Business Plan  

(Industries)
Construction started

First construction completed

Commercialization

National R&D Projects Supported by the Government
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IV. SSNC(i-SMR Smart Net-zero City)

❖ Future Plan
→

12



V. Conclusion and Suggestion

1. Sustainable Energy Solutions 
for CARBON NEUTRALITY

2. What should we do to accelerate 

the commercialization of SMR?

i-SMR & SSNC

1) Need to build efficient regulations framework

2) Need to expand various non-electric applications
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