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Opisane so neporušne preiskave, uporabljene pri pregledu reaktorske posode v jedrski elektrarni Krško. Reaktorsko posodo 
tlačnovodnega jedrskega reaktorja smo preizkušali z neporušnimi metodami z notranje strani. Zvarjene spoje reaktorske posode 
smo pregledovali z daljinsko vodenim sistemom s specialnimi ultrazvočnimi glavami. Vizualni pregled notranjosti reaktorske posode 
smo opravili s tremi podvodnimi TV-kamerami s pripadajočo opremo za zapisovanje pregleda. Neporušna metoda z vrtinčnimi 
tokovi je bila uporabljena za kontrolo zvara med reaktorsko glavo in penetracijo. 

Ključne besede: jedrska elektrarna, reaktorska posoda, vzdrževalna dela, neporušne preiskave, vizualni pregled, ultrazvočna 
metoda, metoda vrtinčastih tokov 

The nondestructive examinations used during inservice inspection of the reactor pressure vessel in Nuclear povver plant Krško are 
described. The reactor pressure vessel PWR type vvas examined on through its inside surface. The vvelds of reactor pressure vessel 
were examined using remote controlled special examination system vvith ultrasonic probes. Inside surface visual inspection ivas 
performed using undervvater TV cameras and corresponding recording system. Eddy current nondestructive examination method 
vvas used for examination of the reactor vessel head penetrations. 

Key words: nuclear povver plant, reactor pressure vessel, maintenance, non destructive examination, visual control, ultrasonic 
testing, eddy current testing 

1 Uvod 

V a r n o s t i n r a z p o l o ž l j i v o s t j e d r s k i h e l e k t r a r n s t a n a j -

v a ž n e j š i z n a č i l n o s t i , k i p o l e g e k o n o m i č n o s t i o p r a v i č u j e t a 

n j i h o v o o b r a t o v a n j e . Z a r a d i t e g a i z v a j a m o m e d o b r a -

t o v a n j e m j e d r s k e e l e k t r a r n e i n m e n j a v o g o r i v a š t e v i l n e 

p r e g l e d e k o m p o n e n t , o p r e m e i n s i s t e m o v . U g o t a v l j a m o 

t u d i p r e o s t a l o t r a j n o s t k o m p o n e n t z n e p o r u š n i m i m e t o -

d a m i m e d o b r a t o v a n j e m . V t k i . " i n - s e r v i c e i n s p e c t i o n " 

s o d i j o t u d i p r e i s k a v e r e a k t o r s k e p o s o d e . V i z u a l n o k o n -

t r o l o i n u l t r a z v o č n e p r e g l e d e r e a k t o r s k e p o s o d e i z v a j a m o 

p o p r o g r a m u 1 , k i j e u s k l a j e n z z a h t e v a m i p r e d p i s o v 

A S M E X I . 1 , A S M E V . 2 i n S N T - T C - 1 A 3 . T i p r e d p i s i 

d o l o č a j o i n p o d a j a j o p r i p o r o č i l a z a s p e c i f i č n a p o d r o č j a 

s i s t e m o v , k o t s o : z v a r j e n i s p o j i , v i j a č n e z v e z e , o b e š a l a , 

n a v a r j e n e o b l o g e i n p o d o b n o . T o s o e l e m e n t i , k i s o b i l i 

i n b o d o m e d 4 0 - l e t n i m p r o j e k t n o p r e d v i d e n i m o b r a -

t o v a n j e m j e d r s k e e l e k t r a r n e K r š k o v e č k r a t p r e g l e d a n i z 

n e p o r u š n i m i m e t o d a m i . 

2 Osnovni podatki o reaktorski posodi 

R e a k t o r s k a p o s o d a 2 1 j e c i l i n d r i č n e o b l i k e z z u n a n j i m 

p r e m e r o m 3 6 9 2 , 8 m m , n o t r a n j i m 3 3 5 4 m m , v i š i n o 

1 1 9 0 0 m m , d e b e l i n o 1 6 9 , 4 m m ( v p o d r o č j u s r e d i c e ) i n 

i m a p o l k r o g l a s t o d n o . O s n o v n i m a t e r i a l j e S A 5 3 3 -

G r . B . C l . 1 . P o s o d a j e s e s t a v l j e n a i z k o v a n i h z v a r j e n i h 
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s e g m e n t o v i n n a n o t r a n j i s t r a n i p r e v l e č e n a z n a v a r j e n o 

o b l o g o i z n e r j a v n e g a j e k l a S A 3 0 8 . 

N a o b o d u p o s o d e s t a p o d v e v s t o p n i i n d v e i z s t o p n i 

o d p r t i n i t e r d v a p r i k l j u č k a z a v a r n o s t n o v b r i z g a v a n j e 

v o d e . N a g l a v i r e a k t o r s k e p o s o d e , k i j e n a n j o p r i t r j e n a s 

p r i r o b n i c o , s o n a m e š č e n i p o g o n i k o n t r o l n i h p a l i c i n p r i k -

l j u č e k z a o d z r a č e v a n j e r e a k t o r s k e g l a v e . S h e m a r e a k t o r -

s k e g a h l a d i l n e g a s i s t e m a j e r a z v i d n a s slike 1. T e s n j e n j e 

r e a k t o r s k e g l a v e j e i z v e d e n o s p r i v i j a n j e m s t o j n i h v i -

j a k o v i n d v e m a " O " t e s n i l o m a , k i l e ž i t a v u t o r i h p r i r o b -

n i c e r e a k t o r s k e p o s o d e . N a s p o d n j e m d e l u p o s o d e s o 

p r i k l j u č k i z a m e r j e n j e n e v t r o n s k e g a f l u k s a d i r e k t n o v 

s r e d i c i . G l a v a r e a k t o r s k e p o s o d e j e h l a j e n a z d e l o m 

h l a d i l a , k i i z s t o p a i z s r e d i c e . M e d o b r a t o v a n j e m j e t e m -

p e r a t u r a r e a k t o r s k e g l a v e e n a k a t e m p e r a t u r i v r o č e g a 

k r a k a ( 3 2 4 ° C ) . R e a k t o r s k a p o s o d a j e p r i k a z a n a n a sliki 
2. 

3 Neporušne preiskave reaktorske posode 

R e a k t o r s k o p o s o d o t l a č n o v o d n e g a r e a k t o r j a n a v a d n o 

p r e i z k u š a m o z n e p o r u š n i m i m e t o d a m i l e z n o t r a n j e 

s t r a n i . I z v e d b a m e r i t e v z n o t r a n j e s t r a n i z a h t e v a u p o r a b o 

d a l j i n s k o v o d e n e g a s i s t e m a s s p e c i a l n i m i u l t r a z v o č n i m i 

g l a v a m i , s k a t e r i m i p r e g l e d u j e m o z v a r j e n e s p o j e r e a k t o r -

s k e p o s o d e , k i s o k r i t i č n i d e l r e a k t o r s k e p o s o d e g l e d e 

n j e n e i n t e g r i t e t e . 

Z v a r j e n i s p o j i r e a k t o r s k e p o s o d e s o p r i k a z a n i n a sliki 
3 . P r v e u l t r a z v o č n e p r e i s k a v e z v a r j e n i h s p o j e v n a r e a k -

t o r s k i p o s o d i j e i z v e d l o f r a n c o s k o p o d j e t j e I n t e r c o n t r o l e . 

U p o r a b l j e n a j e b i l a s p e c i a l n a o p r e m a M I S ( M a c h i n e f o r 



obratovalni parametri pri 100-odstotni moči : 

Tvr. = 324 °C 
Thi = 288 °C 
p = 157 bar 
pretok = 8967 kg/s (zanka 1 in 2) 

Legenda : 

1-uparjalnik 
2-tlačnik 
3-glavne reaktorske črpalke 
4-reaktor 

Slika 1: Reaktorski hladilni sistem 
Figure 1: Reactor cooling system 

I n - s e r v i c e I n s p e c t i o n ) z d a l j i n s k i m u p r a v l j a n j e m z a p o d -

v o d n o u l t r a z v o č n o k o n t r o l o s f o k u s n i m i U Z s o n d a m i . 

P o l e g u l t r a z v o č n e p r e i s k a v e 4 s o u p o r a b i l i t u d i s p e c i a l n o 

o p r e m o z a v i z u a l n i p r e g l e d 5 , 6 n o t r a n j o s t i r e a k t o r s k e 

p o s o d e . T o o p r e m o s o s e s t a v l j a l e t r i p o d v o d n e T V -

k a m e r e s p r i p a d a j o č o o p r e m o z a z a p i s o v a n j e p r e g l e d a . 

S e d a j o p r a v l j a k o n t r o l o r e a k t o r s k e p o s o d e p o d j e t j e I n e -

t e c i z Z a g r e b a , k i u p o r a b l j a z a t e n a m e n e n a j m o d e r n e j š o 

o p r e m o i n k o n t a k t n o u l t r a z v o č n o t e h n i k o , k i j o j e r a z v i l 

W e s t i n g h o u s e . Slika 4 p r i k a z u j e I n e t e c - o v o n a p r a v o ' 7 z a 

p r e g l e d o v a n j e v s t o p n i h i n i z s t o p n i h p r i k l j u č k o v . 

P r i o d p i r a n j u i n z a p i r a n j u r e a k t o r s k e p o s o d e s o p o t r e -

b n e š t e v i l n e d e l o v n e o p e r a c i j e 7 - 8 . G l a v n a p r i p r a v l j a l n a 

d e l a s o : d e m o n t a ž a s i s t e m a 9 z a o d z r a č e v a n j e r e a k t o r s k e 

g l a v e , m o n t a ž a t e s n i l a r e a k t o r s k e g a b a z e n a i n p o s t a v i t e v 

r a d i o l o š k e g a š č i t a n a g l a v o r e a k t o r s k e p o s o d e . P o o d v i t j u 

Slika 2: Reaktorska posoda v jedrski elektrarni Krško 
Figure 2: Reactor pressure vessel at the Nuclear Power Plant Krško 
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Slika 3: Zvarjeni spoji na reaktorski posodi 
Figure 3: Welded joints of reactor pressure vessel 
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Slika 4: Inetec-ova naprava za pregledovanje vstopnih in izstopnih priključkov 
Figure 4: Inetec contact tool nozzle end effector 

4 8 v i j a k o v r e a k t o r s k e p o s o d e s l e d i v i z u a l n i p r e g l e d i n 

č i š č e n j e n a v o j e v . V i j a k e i n i z v r t i n e z a n j e p r e g l e d u j e m o z 

u l t r a z v o č n o m e t o d o p o p r o g r a m u I S I 1 0 , d o d a t n o p a š e z 

m e t o d o v r t i n č n i h t o k o v i n v i z u a l n o . 

P o t e m p r o g r a m u s o u l t r a z v o č n o k o n t r o l i r a n i t u d i 

z v a r i v n o t r a n j o s t i p o s o d e t e r v s t o p n i h i n i z s t o p n i h p r i k -

l j u č k o v v r o č e i n h l a d n e v e j e p r i m a r n e g a h l a d i l a , o p r a v i 

s e v i z u a l n i p r e g l e d n o t r a n j o s t i r e a k t o r s k e p o s o d e t e r u l -

t r a z v o č n i p r e g l e d n a v o j e v v p r i r o b n i c i p o s o d e . O b k o n c u 

d e s e t l e t n e g a o b r a t o v a l n e g a c i k l u s a j e b i l a p r e g l e d a n a 

l u d i n o t r a n j o s t r e a k t o r s k e p o s o d e i n n o t r a n j e p o d p o r n e 

k o n s t r u k c i j e . K o n t r o l i r a n i s o b i l i t u d i v s i z v a r i r e a k t o r s k e 

P o s o d e i n š e p o s e b e j n a m e s t i h v s t o p n i h i n i z s t o p n i h 

p r i k l j u č k o v . P r i r o b n i c i r e a k t o r s k e p o s o d e i n r e a k t o r s k e 

g l a v e s t a b i l i v i z u a l n o p r e g l e d a n i m e d v s a k i m r e m o n -

t o m . N a p o s a m e z n i h m e s t i h n a m r e č p r i h a j a z a r a d i d e -

l o v a n j a b o r o v e k i s l i n e , k i j e v p r i m a r n e m h l a d i l u , d o 

k o r o z i j s k i h j a m i č a s t i h r a z j e d , t . i . " p i t t i n g " . G l o b i n o 

k o r o d i r a n i h m e s t u g o t a v l j a m o z j e m a n j e m r e p l i k , t a k e 

p o š k o d b e p a s a n i r a m o z r o č n i m a l i s t r o j n i m f i n i m 

b r u š e n j e m . 

N e p o r u š n a m e t o d a z v r t i n č n i m i t o k o v i 1 1 , 1 2 j e b i l a 

u p o r a b l j e n a l e t a 1 9 9 5 z a k o n t r o l o z v a r a m e d r e a k t o r s k o 

g l a v o i n p e n e t r a c i j o . V n e k a t e r i h e l e k t r a r n a h t l a č n o v o d -

n e g a t i p a P W R v F r a n c i j i s o b i l e u g o t o v l j e n e r a v n o n a 

t e h m e s t i h r a z p o k e . N a z a h t e v o R e p u b l i š k e u p r a v e z a 

j e d r s k o v a r n o s t s o b i l e t e p e n e t r a c i j e p r e g l e d a n e t u d i v 



9 0 ° 

Prerez "A-A" 

Slika 5: Shema glave reaktorske posode s penetracijami 
F igure 5: Scheme of reactor vessel head penetrations 

n a š i j e d r s k i e l e k t r a r n i . P r e g l e d a n i h j e b i l o v s e h 4 0 p e n e -

t r a c i j , k i s o p r i k a z a n e n a sliki 5. 

4 Mehanske lastnosti materiala SA 533 Gr B 

R e a k t o r s k a p o s o d a j e i z d e l a n a i z j e k l a S A 5 3 3 G r . B 

C l . l . S p o d n j a i n s r e d n j a p l o š č a s t a v a r j e n i z e l e k -

t r o o b l o č n i m p o s t o p k o m . K e m i j s k a s e s t a v a j e k l a j e p o -

d a n a v tabeli 1. 

Tabela 1: Kemijska sestava jekla S A 533 Gr. B Cl.l v mas.% 

C S N C o C u S i M o N i 

0 . 2 2 . 0 1 3 . 0 0 9 . 0 1 3 0 . 0 7 0 . 2 9 0 . 5 8 0 . 6 0 

M n C r V P S n A l T i W 

1 . 3 1 0 . 0 5 . 0 0 9 . 0 1 . 0 0 4 0 . 0 2 4 < . 0 1 < 0 . 0 1 

V r e a k t o r s k i p o s o d i s e n a h a j a j o t u d i r a z l i č n i v z o r c i 

o s n o v n e g a m a t e r i a l a , k i j i h p e r i o d i č n o p r e i z k u š a m o v 

l a b o r a t o r i j i h . N a t a n a č i n k o n t r o l i r a m o m a t e r i a l , k i j e 

i z p o s t a v l j e n m o č n e m u n e v t r o n s k e m u s e v a n j u , v i s o k i 

t e m p e r a t u r i i n t l a k u . N e v t r o n s k i f l u k s b i s t v e n o v p l i v a n a 

t e m p e r a t u r o p r e h o d a k r h k e g a v ž i l a v i l o m i n n a z g o r n j i 

p r a g e n e r g i j e , p o t r e b n e z a l o m p r i C h a r p y j e v e m p r e i z -

k u s u . 

o 
CL 

• i 
o 

USE 

0 temperatura (°C ) 
mejna temperatura krhkega loma 

Slika 6: Vpliv nevtronskega sevanja na Charpyjevo temperaturo 
prehoda v krhko stanje 
F i g u r e 6: Typical effect of irradiation on the Charpy-V notch 
transition curve 

Slika 6 p r i k a z u j e v p l i v n e v t r o n s k e g a s e v a n j a 1 3 1 4 - 1 5 

n a t e m p e r a t u r o p r e h o d a v k r h k o s t a n j e . S slike 6 j e r a z -

v i d n o , d a s e v a n j e v p l i v a n a z m a n j š a n j e p o t r e b n e l o m n e 

e n e r g i j e , s t e m p a s e p o v i š a t e m p e r a t u r a , p r i k a t e r i j e 

p o t r e b n a e n e r g i j a 6 8 J z a z l o m i n p o m e n i r e f e r e n č n o 

v r e d n o s t t e m p e r a t u r e n e d u k t i l n e g a l o m a R T N D T - P O p r e d -

p i s i h A S M E j e z a h t e v a n o , d a p o s o d a n i k o l i n e z a i d e v 

o b m o č j e k r h k e g a l o m a , k a d a r j e o b r e m e n j e n a s t l a k o m 

h l a d i l a i n t e r m i č n i m i n a p e t o s t m i . Slika 7 p r i k a z u j e 

z n i ž e v a n j e C h a r p y j e v e u d a r n e ž i l a v o s t i v o d v i s n o s t i o d 

t e m p e r a t u r e z a r a z l i č n e v p l i v e n e v t r o n s k e g a s e v a n j a . 

5 Rezultati in diskusija 

N a p l a š č u r e a k t o r s k e p o s o d e s o b i l i u l t r a z v o č n o 

p r e g l e d a n i 1 6 - 1 8 - 2 0 t a k o o b o d n i r a d i a l n i z v a r i B W 1 , B W 3 

k o t v z d o l ž n i z v a r i B W 7 , 8 , 9 , 1 0 . V z v a r u B W 3 s o b i l e 

Testna temperatura (°C)' 

Slika 7: Vpliv nevtronskega sevanja na Charpyjevo udarno žilavost v 
odvisnosti od temperature 
F igu re 7: Typical effect of irradiation on the Charpy-V notch 
toughness vs. temperature 



Slika 8: Prikaz indikacije v zvaru 
Figure 8: Embedded volumetric flaw 
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Slika 9: Vrednotenje indikacije v zvaru s kotno sondo 70° 
Figure 9: Apprecation of weld indication with 70° - shell scan 

u g o t o v l j e n e 3 i n d i k a c i j e , k i s o b i l e t u d i z a z n a m o v a n e , l e -

t e p a s o s p r e j e m l j i v e p o p r e d p i s i h A S M E X I , t a b e l a 

I W B - 3 5 1 0 - 1 . D r u g i z v a r i n i s o i m e l i i n d i k a c i j , k i b i j i h 

b i l o p o t r e b n o z a z n a m o v a t i . 

P r e g l e d a n i s o b i l i t u d i s o č e l n i z v a r i , k i p o v e z u j e j o 

o d p r t i n e s p l a š č e m , t e r z v a r i n a s p o j u p r i k l j u č k o v s k o n -

c e m c e v o v o d a . Z v a r i i m a j o o z n a k e B W 1 1 , 1 2 , 1 3 . N a 

B W - 1 2 s t a b i l i u g o t o v l j e n i d v e i n d i k a c i j i , k i p a s t a s p r e -

j e m l j i v i . N a z v a r i h B W - 1 1 , 1 3 n i b i l o o d k r i t i h i n d i k a c i j , 

k i b i j i h b i l o p o t r e b n o z a z n a m o v a t i . P r i u l t r a z v o č n e m 

p r e g l e d u z v a r o v r e a k t o r s k e p o s o d e n a s p o j u š o b e s k o n -

c e m c e v o v o d a j e b i l o n a z v a r u B W 1 7 u g o t o v l j e n i h 5 i n -

d i k a c i j , k i s o s p r e j e m l j i v e . N a B W 1 9 j e b i l a u g o t o v l j e n a 

l e e n a i n d i k a c i j a , k i j e t u d i s p r e j e m l j i v a p o p r e d p i s i h 

A S M E X I . , t a b e l a I W B - 3 5 1 4 - 1 . ' T u d i r e z u l t a t i u l t r a -

z v o č n e g a p r e g l e d a n a v o j e v v p r i r o b n i c i r e a k t o r s k e 

p o s o d e s o s p r e j e m l j i v i . Slika 8 p r i k a z u j e i n d i k a c i j o v 

z v a r u r e a k t o r s k e p o s o d e , slika 9 p a i z v r e d n o t e n j e i n d i -

k a c i j e s k o t n o s o n d o 7 0 ° . 

V i z u a l n i p r e g l e d n o t r a n j o s t i r e a k t o r s k e p o s o d e , k i j e 

b i l o p r a v l j e n z d a l j i n s k o v o d e n i m o r o d j e m , n i p o k a z a l 

n e s p r e j e m l j i v i h i n d i k a c i j . P r i v i z u a l n e m p r e g l e d u d n a 

r e a k t o r s k e p o s o d e , v k l j u č n o s p e n e t r a c i j a m i , s p o d v o d -

n i m o r o d j e m R O W E R n i s o b i l e u g o t o v l j e n e p o m a n j k l j i -

v o s t i . 

P r i p r e g l e d u z v a r a n a g l a v i r e a k t o r s k e p o s o d e s p e n e -

t r a n t i n i b i l o u g o t o v l j e n i h n a p a k . N e p o r u š n a m e t o d a z 

v r t i n č n i m i t o k o v i " 1 2 j e b i l a u p o r a b l j e n a z a k o n t r o l o 

z v a r a m e d r e a k t o r s k o g l a v o i n p e n e t r a c i j o ; p r e g l e d a n i h j e 

b i l o v s e h 4 0 p e n e t r a c i j . M e r i t v e 1 9 j e o p r a v i l o p o d j e t j e 

A B B - R e a k t o r G m b H , M a n n h e i m . P r i p r e g l e d u n i b i l o 

u g o t o v l j e n i h i n d i k a c i j , v e č j i h o d 5 V . U g o t o v l j e n e s o b i l e 

l e m a n j š e p o v r š i n s k e i n d i k a c i j e z a m p l i t u d a m i 3 V , 2 , 4 4 

V , 3 , 4 6 V , 2 , 2 7 V i n 2 , 6 2 V . T o r e j n i b i l o u g o t o v l j e n i h 

n e d o p u s t n i h n a p a k . 

R e z u l t a t i p r e i s k a v z v a r j e n i h s p o j e v s o p o k a z a l i , d a s o 

v s e u g o t o v l j e n e i n d i k a c i j e v d o p u s t n i h m e j a h . V 

s p l o š n e m l a h k o s k l e n e m o , d a n i z a s l e d i t i r a s t i n a ž e p r e j 

o d k r i t i h r a z p o k a h . 

6 Sklep 

N a o s n o v i i z v e d e n e g a p r o g r a m a p r e g l e d o v r e a k t o r s k e 

p o s o d e , k i j i h j e i z v e d l o p o d j e t j e I n e t e c i z Z a g r e b a , j e 

o c e n j e n o , d a s o b i l e v s e z a b e l e ž e n e i n d i k a c i j e v d o -

v o l j e n i h o d s t o p a n j i h p o p r e d p i s i h ASME X I - I W B - 3 0 0 0 . 

I n t e g r i t e t a p r e g l e d a n i h p o d r o č i j p l a š č a r e a k t o r s k e 

p o s o d e , p r a v t a k o p o d r o č j a z v a r o v n a o d p r t i n a h , n o t r a n -

j i h r a d i j e v i n n a v o j e v v p r i r o b n i c i i z p o l n j u j e j o z a h t e v e 

m e r i l s p r e j e m l j i v o s t i . 

A n a l i z a s i g n a l o v , z a h t e v e z a b e l e ž e n j e t e r m e r i l a 

s p r e j e m l j i v o s t i s o v s k l a d u z z a h t e v a m i p r e d p i s o v A S M E 

X I . i n d o k a z u j e j o , d a j e r e a k t o r s k a p o s o d a g l e d e s v o j e 

i n t e g r i t e t e p r i m e r n a z a n a d a l j n j e v a r n o o b r a t o v a n j e o b 



u p o š t e v a n j u z v e l j a v n o r e g u l a t i v o p r e d p i s a n i h o b r a t o v a l -

n i h o m e j i t e v . 

7 Literatura 
1 ASME B & PV Code, Section XI. Rules for In-service Inspection of 
Nuclear Power Plant Components, Division I, 1992 

2 ASME Section V, Nondestructive Examination, 1992 
'SNT-TC-IA Personnel Qualification and Certification in Nondestruc-

tive testing, 1992 
4Qualif icat ion of Ultrasonic Manual Equipment, delovni postopek 

Inetec štev. ISP-UT-01-E. rev. 2, 1991 
3 Visual Examination Procedure, delovni postopek Inetec štev. ISP-VT-

04-E, rev. I. 1991 
6Remote Underwater Visual Examination of Reactor Vessel Interior, 

delovni postopek Inetec štev. ISP-VT-03-E, rev. I, 1991 
7 Reactor Closure Head Removal and lnstalation. delovni postopek 

NEK štev. GMM 4.200, rev. 0, 1992 
"Reactor lower internals removal. delovni postopek NEK štev. GMM 
4.202, rev. 0, 1992 

,J Postopek demontažc in montaže reaktorske posode, delovni postopek 
NEK štev. QCP 9.001. rev. I, 1991 

"'Priročnik za zagotovitev kakovosti Inštituta za kovinske materiale in 
tehnologije, Rev. 2, 1994 

" Eddy Current Procedure for Testing Vessel Head Penetrations Equiped 
with Thermal Sleeves - Diferenlial GAP Probe. delovni postopek ABB 
štev. GBRA-031-246, 1993 

12 Eddy Current Procedure for Testing Vessel Head Penetrations Equiped 
without Thermal Sleeves - Diferential MRPC Probe. delovni postopek 
ABB štev. GBRA-031-2247, 1993 

"W. E. Pennel and W. R. Corwin, Reactor Pressure Vessel Structural 
Integrin Research, TN 37831, Oak Ridge National Laboratory, 1993 

14 C. Lefebvre et ali, Neutron Fluence Management to Optimize Pres-
sure Vessel Lifetime, ASTM STP, 1170, 1993,31 1-320 

13 T. Varga and Q. C. Liu, Investigation on the Impact Strength and 
Toughness of A533 Grade B Composition Weld Metal Using Small 
Specimens, "Radiation Embrittiement of Nuclear reactor Pressure 
Vessel Steels", ASTM STP, 1170, 1993, 183-193 

16Zbirna strokovna ocena remonta in menjave goriva 1995 v NE Krško. 
Poročilo Elektroinštituta Milan Vidmar, 1995 

17 Reactor Vessel In-service Inspection RV-ISI Tool Site Setup and 
Checkout Procedure, delovni postopek Inetec štev. ISP-EC-01-E, rev. 1 

18 A Proposal to Krško NPP for the In-service Inspection of the Reactor 
Vessel. Technical Part. Inetec-Zagreb, 1994 

1<;Non Destructive testing of RV Head Penetrations in NPP Krško-5/95, 
ABB Reaktor GmbH, Final Report, 1995 

20 Reactor Pressure Vessel In-service Inspection Report of the Krško Nu-
clear Power Plant, INETEC. Zagreb. 1995 

21 J. Vojvodič Gvardjančič, D. Pete: The inspection of the reactor pres-
sure vessel in Nuclear Power Plant Krško, Slovenia, Conference on 
Materials and Nuclear Power, October-21-23, 1996. Bournemouth, 
UK. 395-399 


