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IMPLEMENTATION OF QUALITY ASSURANCE 
IN THE NUCLEAR INOUSTRY OF REPUBLIC OF KOREA 

. I - INTRODUCTION 

For Korea nuclear power plants n" 9 and 31, FRAMATOME was 
awarded a contract for the supply of all equipment of the 
nucleaV island. Part of the equipment has to be supplied 
by Korean manufacturers who are required to apply the French 
codes and standards. 

For most of the manufacturers, 1t was the first time that 
they were obliged to establish and implement a quality 
assurance program. FRAMEX, FRAMATOME's subsidiary for Korean 
operations, has to monitor these activities and provide 
technical support, consultation and training. It was neces-
'sary to obtain achievement in a short time in order not to 
jeopardize the delivery schedule. 

The erection on site is performed under the management of 
Korea Electric Power Corporation (KEPCO). FRAMATOME supplies 
project assistance for site erection work, that includes 
technical assistance for all the activities performed on 
site, and notably quality assurance. 



2/7 

II - EVALUATION OF MANUFAlfURERS 

The quantity of componants the manufacturing of which is 
localized is more important on units 9 and 10 than on the 
previous ones. It includes major components of Nuclear 
Steam Supply System the manufacturing of which is shared 
between Korea Heavy Industries and Construction Company 
(KHIC) and FRAMATOHE : reactor vessels, steam-generators, 
pressurizers, primary piping, and so on... and also polar 
crane and various handling equipment, fuel racks, and so on.. 
Other equipments are fully localized : heat exchangers, 
tanks (carbon and stainless steel), and so on... 

Other Korean manufacturers will delivery electrical equip
ment : cables, batteries, switchgears, ... •**•««j->< •• ' 

The manufacturing of the largest part of these materials 
requires the implementation of a Quality assurance program. 
The requirements are those of the Code of Practice 50-C-QA 
of the International Atomic Energy Agency. 

Prior to awarding the purchase order, audits were performed 
to evaluate the capability of the manufacturer to meet 
the QA program requirements. Every time the audit disclosed 
a failure to present an adequate QA program, FRAHEX team had 
to explain to Management the intent of the requirements and 
assist the Manufacturer in completing the description of its 
QA program. 

.../... 



3/7 

Then during periodic •s-evaluation audits af ter order award, 

fa i lures to actually implement the program were evidenced 

and FRAMEX team helped Management to analyse the causes for 

non-implementation, which often led to question and rewrite 

the description of the QA program. 

The same behavior applies during the inspection of the items 

manufactured. When a non-conformance is disclosed, FRAMEX 

representatives explain the i r findings both in term of 

technical requirements and QA program, and help the Manu

facturer to understand the f inding and to propose a correc

t ive act ion, rather than jus t direct ing the technical reso

lut ion of the problem. 

This on-the-job training of Manufacturer's personnel proved 

to be quite e f f i c ien t to obtain in a few month the esta

blishment and the implementation of a satisfactory qual i ty 

assurance program. 

Ill - SUPPORT TO THE MAHUFACTURERS 

Quality Assurance requirements have to be known and understcc 
in order to make possible their correct implementation by 
manufacturers. Training of the personnel performing activitic 
affecting quality is the first step. 

Training seminars on quality assurance were organised in 
KOREA. Some of these were sponsored by the IAEA, others by 
the franco-korean coordinating committee on nuclear energy. 

.../... 
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acting in the frame &." the Agreement between the government 
of the Republic of Korea and the government of the French 
Republic relative to the peaceful use of nuclear energy. 

Quality Assurance seminars are organized at the request of 
a manufacturer for indoctrination and training of its 
personnel. Others seminars are open to the personnel of 
several manufacturers. 

These seminars were attended by personnel in activity in 
different Korean governmental organizations or agencies : 
Ministry of Science and Technology (MOST), Korean Atomic 
Energy Research Institute (KAERI), KEPCO, Korea Power 
Engineering Company (KOPEC), etc... 

The different seminars organised were as follows : 

a/ Nuclear Quality Assurance program to provide a general 
knowledge of quality assurance : definition of quality 
assurance purposes and principles. 

b/ Quality assurance auditing to train individuals assigned 
to auditing of the nuclear QA program in view of their 
qualification. The main topics were : 
- presentation of general requirements for auditing of 
nuclear QA programs, 

- illustration as an example of the practices of 
FRAMEX for auditing of suppliers's QA program, 

.../... 
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- comparative study of the performance of internal and 
external audits, 

- courses on human communication with workshops in 
English and Korean languages, 

- illustration of courses through workshops. 

c/ training for inspectors in charge or surveillance of 
suppliers to provide them with the general rules for 
the surveillance of suppliers. 

il quality assurance in the procurement of items and 

services to explain the requirements and recommendations 
of IAEA Code of Practice 50 SG-QA-3 or ANSI IMS.2.13 
relative to the various procurement activities. 

e/ preparation of QA procedures to present a method far 
preparation of QA procedures in a planned and systematic 
manner. 

More than 380 persons have attended these various seminars 
in the past years. 

IV - INTEGRATION OF KOREAN ENGINEERS IN QA TIAM 

In addition to the training described before, some Korean 

engineers have been integrated in Quality Assurance teams 

in Koreajl and in FRANCE. 

After the basic training on quality assurance requirements, 
they were specialized in audit or in inspection, and for 
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this they followed the relevant FRAMATOMÊ qualification 

program. 

Engineers qualifying as auditors first acquired experience 

as observers in audit team ; for those performing in Korea, 

they were used as interpreters between audit team and 

counterparts. They were than trained on the job by performing 

audit^follow up under the supervision of a qualified auditor, 

and finally gained their auditor qualification after success

ful completion of the auditor training course. The qualifi

cation of Korean personnel and their integration in the 

audit teams proved to be most efficient, as it eased the 

communication barriers, of both language and culture, between 

the audit team and their counterparts. 

Engineers qualifying as inspectors were required to have 

a background in metallurgy and non-destructive examination 

or in electricity. They first acquired experience by on-the-

job training while witnessing the activities of qualified 

inspectors, and, as necessary, receiving additional training 

in quality control activities. They qualified as inspectors 

after successful completion of statistical quality control 

course and inspector qualification training course. 

After the completion of units 9 and 10, these experienced, 

trained and qualified personnel will be available for the 

Korean nuclear industry. That is a limited but efficient 

contribution to nuclear technology transfer. 

.../... 
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V - CONCLUSION 

This paper describes the assistance supplied by FRAMEX 
to achieve establishment and implementation of Quality 
Assurance Program by Korean Manufacturers. But to assure 
that equipment purchased in KOREA complies with the procu
rement documents, technical assistance has been provided 
to transfer proven, reliable know-how and technology. 
At this stage of the project, we can say that the total 
support which 1s available for the Korean manufacturers is 
efficient. We have the adequate confidence that the quality 
of the equipment conforms to predetermined requirements 
and that it will perform satisfactorily in service. 

Experienced and qualified personnel In Quality Assurance 
is now available in KOREA for the development of Korean 
nuclear program. 


