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In-bore laser repair robot

21mm

 product 1
SG Tube Window Cutting EDM In-bore 
robot used for removing foreign objects. 

 product 4
In-bore laser welding/cutting robot 
insertable into Coolant pipe. 

 product 3
Remote tube plugging robot for Nuclear 
steam generator heat transfer tubes.

 product 2                        
Boat Sampling Tool for 
the Internal/External 
Dissimilar Welding Parts of 
the BMI Nozzle.
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Patent
1. Patent No 10-2528648 A new refractive electric discharge machining (EDM) cutting tool         
    for steam generator heat transfer tubes. 
2. Method for Identifying the Location of Signals Corresponding to Structures in Eddy   
    Current Raw Data and for Identifying the Location of Defect Areas Derived from Eddy  
    Current Inspection.
3. Discharge Machining System for Steam Generator Heat Exchanger Tubes and Method  
    for Cutting Steam Generator Heat Exchanger Tubes Using the Same. 

Copyright registration certificate
Control program for electric discharge machining (EDM) system inserted into nuclear steam 
generator heat transfer tubes
Processing position calculation program for electric discharge machined (EDM) workpieces 
inserted into nuclear steam generator heat transfer tubes

certification
ISO9001, ISO14001, ISO45001, ISO19443(scheduled)
Materials, parts, and equipment company, Venture company, 
Innobiz, Mainbiz, Corporate R&D Center



In-bore laser welding/cutting robot insertable into
Coolant pipe.

A remote maintenance robot that performs repair tasks such as welding and cutting on 
defects inside nuclear power plant pipes using fiber lasers.
As it is expected that nuclear power plants reaching their design life will apply for continued 
operation, there is a growing demand for effective maintenance technologies for aging 
nuclear power plants. For pipes in aging nuclear power plants that have experienced thinning 
or cracking, the robot performs repair welding or cutting inside the pipes. This technology 
eliminates the need for removing insulation from the pipes and performs pipe repair processes, 
thereby reducing nuclear waste. By remotely controlling the robot to perform maintenance 
tasks, it contributes to reducing radiation exposure for nuclear power plant maintenance 
workers.

Usage: Maintenance of secondary system pipes in nuclear power plants, and cutting and 
welding of cooling pipes in fusion reactor breeding blankets.
Features: Insertable into 80mm pipes, Minimizes secondary waste generation through 
laser cutting

Coolant Pipe
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In-bore laser repair robot

Laser-Cut cross section of Pipe



Overview

2019

134,000

203,000

301,000

865,000

2020 2021 2022

Company grows 6x with
EDM solution

Thousand
won

Korea Nuclear power Robotics Co., Ltd. is a specialized company that provides 
total solutions for the maintenance of nuclear power plants both domestically 
and internationally. 

The company successfully developed the world's first ultra-small in-bore heat 
exchanger tube processing EDM robot, which was applied in the field at Shin-
Kori Unit 4, effectively removing foreign obkect and offering differentiated 
maintenance services. Through innovative solutions such as the internal 
and external sampling system for vulnerable welds in reactor nozzles, tube 
plugging robots, and in-bore laser welding and cutting robots, we maximize 
customer value and offer a new future to our clients by revolutionizing the 
nuclear power plant maintenance industry. 





Company information
32-15 Techno 7-ro Yuseong-gu, Daejeon, Republic of Korea
TEL +82 70-4915-0946 
FAX +82 42-671-0563 
E-mail contact@knr-robot.com
www.knr-robot.com
COPYRIGHT © 2024 Korea Nuclear power Robotics. ALL RIGHTS RESERVED

Validated in nuclear facilities. Passed rigorous radiation tests

Remote control software that 
guarantees worker safety.

This system efficiently manages
debris down to 100μm

KNR Maintenance Technology



Tube Plugging Robots for Enhanced Safety and Efficiency in Nuclear Power Plants
A tube plugging robot is a specialized robot used inside the steam generator of a nuclear 
power plant. This robot performs the task of plugging the ends of heat transfer tubes to 
prevent damage or leaks that may occur in the tubes. This ensures the functionality of 
the heat transfer tubes and guarantees the efficiency and safety of the steam generator. 
The plugging operation is controlled remotely and is carried out precisely and effectively 
through the robot's accurate movements. This technology significantly reduces radiation 
exposure for workers and greatly enhances the safety of the operation.

Remote tube plugging robot for Nuclear steam generator heat 
transfer tubes.

Plug Expansion Tool Heat Transfer Tube 
Cleaning Tool 

 Plug Installation Robot Plugging Manipulator

Heat Transfer Tube 
Plug

Tube Plug Protrusion 
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Sensor

ECT Inspection 
Device

Laser 
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Tube Plugging robot component 
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Boat sampling that can be applied in a short period without damaging the base material
This technology involves collecting samples from welded joints as a precise means to 
identify the exact causes of defects in equipment located within nuclear power plants. It 
allows underwater operations without affecting neighboring equipment. All nozzles and 
even spaces with nozzle angles of less than 40 degrees, can be accommodated. It also has 
radiation resistance, making it suitable for work inside a nuclear power plant. Specifically, 
ensuring durability of at least twice the exposure time of the entire process, and has been 
deployed in actual field applications. It is equipped with a manipulator for collecting 
samples, allowing remote sample collection as well. In this case, control programs that 
can be used include underwater EDM equipment motion control, EDM power control, 
camera position control, and circulation device flow control, among others. It allows for 
the collection of weld joint samples in spaces with nozzle angles of less than 40 degrees, 
as well as the collection of samples from welded areas inside narrow nozzles.

BMI Nozzle Specimen Extraction

Manipulator Delivery Concept

Boat Sampling Tool for the Internal/External Dissimilar Welding 
Parts of the BMI Nozzle.
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▶ Problem: Foreign object in Shin-Kori Unit 4(Completed removal 2022.09)

<Foreign object>

-Material: SUS304
-Size : M8×80mmL(Total Lenght 100mm)
-Weight : 35g

A Novel Approach to Foreign object Management in SG Tubes(16.9Ø)
Steam generator maintenance is conducted periodically, and owing to advancements in inspection technologies, there is a 
growing incidence of identifying extraneous materials within the steam generator structure.
We propose a miniature in-bore Electrical Discharge Machining (EDM) system
designed for the safe removal of foreign materials located around the SG tubes within a nuclear power plant's steam 
generator. Targeting specific regions near the U-BEND, This system employs EDM technology to remotely and automatically 
create a passage window in the SG heat exchange tube for the removal of foreign objects. This is achieved without causing 
additional mechanical stress on the SG tube, ensuring a stable passage for the removal of foreign objects from the secondary 
side. Additionally, this in-bore EDM system allows for remote handling, which minimizes radiation exposure for nuclear 
workers. This end-tool, equipped with ultra-miniaturized in-bore EDM technology and designed with an optimal electrode in 
terms of size and shape, can be inserted through the primary side tube sheet of the SG tube to accurately reach the target 
location. It ensures the removal of the foreign object without generating additional materials and safely exits to the steam 
generator's primary side water chamber. Pipe blocking service can be provided in conjunction with.

VS
Weight 0.01%

Volume 0.001%
EDM machine

Weight: 2,550kg 
Size : 2,000mm

KNR micro EDM
Weight : 1,000g
Diameter(OD) : 16mm

OD

▶In-bore EDM debris

Result Value

Estimated Volume 1,220 mm3

Net EDM Time 44.8 h

Material Removal Rate 27.2 (mm3/h)

Debris size 100μm

<Result of EDM for SG tube>

▶In-bore EDM system

(1) EDM tool

(3) End tool pusher/puller (2) Power/motion controller

(4) EDM circulator (5) Total control PC/SW

EDM In-bore system

SG tube with FO Total controller

SG Tube sheet Circulator

Real scale Steam Generator(APR1400) SG Man-way End tool Pusher/Puller

SG Tube Window Cutting EDM In-bore robot used for removing 
foreign objects. 
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