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ᴫ Ѳ h®²Ĩ>a ¡±¤± NPPⱢ Ѭה(PWR) Ȳ ҏғ 160 Mwe.ȴ ᵿᴯ
ὑᴫ Ѳ Almonacid de Zorita (Guadalajara) ȴ ᴞ1968ד Ở ᴟ38ד
( 2006) ∟ Ѧȴ֯2010דȲEnresa еҨכⱢ ᾼ ῏ȴ

Enresa Ɫ ᶰЏᵂᾼеҨ,֯ Ϛẓ╚ ἤ ,Ẕכ ⇔,╥
ὑᵓӣП›֯ _­£Ĺ© ± ᶰ ᾼ  ῀ ѿцὊ t ­£¤««Ĳ²>g

ế ДẔ҃CIEMAT ╟,Ҕ╗ ч ếӣ Ԓ ȴ ṷ
б Enresa֯ ᴫ Ѳ ế ỆὊ Ѡᾎếᶾ ᾼ ӣȴ

Enresa Ӑ ᾼ ᶰȲҔ╗ ὑὍ ἤ ᾬᾼׄԓ ế ᵿ
⌠ Џᵂȴ ᴩᾼЏᵂҔ╗ч в Ԉᾼи Ȳй ᾼ ᵂѠהȲ╥ṿӣᶙԓᴞ
оᾼ ֯Ѭϯ ᴩȴ ╟ ᶰй ∟ ӢᾼὍ ἤ ᾬȲԒὍ ֯ҳ Є ׀
Ȳṳ ẞ ᵿ ᾼ Ӵӣ ׀ ╟в׀Ὅȴ ᾼᶙԓ ᶰЏᵂȲ ∕ᵅ

М Ὅ ἤ ᾬӑẃ Ἇ֯ aĲ±£®¡ ElCabril Мїᾼ ᶙכ∟ȴצ
ӣ Ȳѿц Ԍч ♄⇔ᾼй ᾬ Ȳҫҵ ẞ t¨«« ±>£¤>a İ ²>
(Cuenca)ᾼМҶ ׀ (CTS) ╟ȴ

Ӑ ᵫѻ Ὑh®²Ĩ>a ¡±¤± >lnn(Ϸ Zorita NPP)֯ ᶰ Мᶙכᾼѻ
Ὂ ᵂ ◕П♄ ế ȴ ᵫв ϱѻ ╥ѿ ѠהȲ Ӧ Enresa ֯
דᴟ2019ד2010 ᾼὊ Џ ᾓȴ

1.›ṕ

ᴕ
1. Empresa Nacional de Residuos Radiactivos  (enresa) S.A. , Report On the Jose Cabrera NPP

Performed Activities ,2010-2015
2. Enresa , Experiences and lessons learned: Jose Cabrera NPP Decommissioning Project,

Supporting European Expertise in Nuclear Decommissioning ,23 Jan. 2018
3. Emilio García, Jorge Borque, Adolfo Abreu ENRESA, Comparison of estimated and actual

decommissioning cost of José Cabrera NPP, International Conference on the Financing of 
Decommissioning Stockholm, 20-21 September 2016

4. Cristina CORREA SÁ INZ.Enresa, Decommissioning Licensing Process of Nuclear Installations in Spain,
2016
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- HLW 
- Graphite 

Ὅ

Å Enresaôs Fund 
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ȶ ᵿМ / 
∂

ENRESA (the National Radioactive Waste Company)



Jose Cabrera ԓ

ч Ἢ

Ḧ Ἢ
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Ѭה ( PWR) Ἢ ӱ

ᴃ

ч Ἢ
( )

Ḧ Ἢ

ӣ ᴃ
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Ἢ Ҡ ᴆ╬ ἤ ӱ

ч Ἢ

Ḧ Ἢ

Ḧ

 

ч ( RPV)

їќ

Ӣᾬ⅜

Ḁ

( / ᴆ╬)

Ѭה Ḧ Ἢ ᴆ╬
ᾐѬה Ḧ Ἢ ᴆ╬
ᵿ вҠ Ϸצ ᴆ╬

( ᴆ╬)

Intermediate level waste (ILW)

Low level waste (LLW)

Very low level waste (VLLW)

Very short lived waste (VSLW)
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PWR RPVὊ Ԉ
ếὍ ἤ ᾬ♄⇔ ἤ

1 Ci = 3.7Ȗ1010 Bq , 1 lb=0.45 Kg

ὰ

ϱ їќ ὰ

ILW (GTCC) Ὅ ἤ ᾬ
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Є Ὅ ἤ ᾬи ( GB 9133- 2018)
ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ

ỄὍ ἤ ᾬȳ
ᵅѬӂὍ ἤ ᾬȳ

ᵅѬӂὍ ἤ ᾬȳ
МѬӂὍ ἤ ᾬ

ế Ѭ Ὅ ἤ ᾬ Х

רּ (ү )Ệ Ὅ ἤ ᾬи ( U.S.10 CFR 61.55)

IAEAGeneral Safety GuideNo. GSG-1
Classification ofRadioactive Waste
ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ
1. Very short lived waste(VSLW)
2. Very low level waste(VLLW)
3. Low level waste(LLW)
4. Intermediate level waste(ILW)
5. High level waste(HLW)
6. Exempt waste (EW)

ѡӐ ᶰὍ ἤ ᾬи
ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ

1.(L1) Ὅ ἤ ᾬ(ч
в ᾬ)

2.(L2) Ὅ ἤ ᵅ ᾬ(
аԈц )

3.( L3)Ὅ ἤ ᵅ ᾬ(
ȳӠ ȳ Ё )

4.(CL) ⱢὍ ἤᾬ П
ᾬ(Ὅᴩҵ ạ⇔ПᾬԈᾬ)

While there isno universally agreed categorisationscheme, categories are generally based on the
radioactivity content of the waste and its half-life(the time taken for the radioactivity content to
decrease by half).Highly active radioactive waste generates significant levels of heat and this must

to be taken into account in the management strategy.

ϱὍ ἤ ᾬи

Waste   type Average conc. Relative longevity Risk
(Ci/C ubic foot)

Spent nuclear fuel 100,000      10 thousand years
High-level radioactive waste 100 100 to few

(HLW) thousand years
Transuranic waste(TRU)            1 few to several

thousand years
Greater Than Class C waste 2,500 100 to few

(GTCC) thousand years
Low-level waste(LLW) 0.1

Class C few 100 to 500 years
Class B few 100  years
Class A less than 100  years
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ᶰ ᵂ ѻ Ḕ

ᵿ ἤ ▲

∂Џ

Ὂẫ

Ὂ

ᵿ

ᾬ

Ὂ ᵂ ᾼ
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2. ᶰ ᵂ ◕цṭ



2.1 ᶰᵂ ◕ᾼ и

ᶰ
ЏᵂЊ Ӵכ

ἤ

▲

Ὂᵂ

Ԉ
Ὂẫᵂ

∂ ᾬ( Ἢ)
Ὂ ᵂ

ᵿ ᵂ

ᶰᶙכ ᵫ
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ᶰ

ᵂ

Ṇ Ὅ

Ṇ Ḃ
ᵗ ╟

╟Ὂ

╟Ὂ

ЄԈ

Ẕ҃

ᴆếὊ

ᵿ
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ᶰᵂ ứ ( 2010- 2019)



2.2 . ᶰ Ὂ Џᵂṭ (2006- 2015) 
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3.1. Ṯ цׄԓ

ạ⇔ϱ ạ
89 CSN Ϣװ
14 EURATOM Ϣװ

Ṯ
6,416 mSv.p ӭᾼᴷ

2,050 mSv.p
dreal

( ᴟ31/2015)
₇’

435 ḕדӂᶁ װ▲
748 ֯ԓ Ḃ Ṇ М׀

ᾼ (CIS)
Ṯ

851 иέ ᵫ
(ӑ ӢЏׄṶ╝)

3.2. Ὂ ᾬ

Ҡҵ ᾬ
1,081 tons Ӣ

Ὅ ἤ
2,637 tons Ӣ

Ϛ ᾬ
5,958 tons Ӣ

174 shipments to
the El Cabril

Disposal Centre

3.Ὂ ᵂ ᴩ Ὠ
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2010- 2018 2,300,000
Џᵂ

ḕщ250צϢ
֯Ὂ Џᵂ

ӂᶁצ 35
еҨ֯ Џᵂ

66%ᾼЏᵂϢ
ẃᴞ
Guadalajaraע

851 SAT
(Џᵂ Ҡ Ḗ)

278
3,392

Ϣ

:
2,036 ♄
5,658

36,998 Ϣ

3.3. ֥
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Enresa ứӐ ᶰ Ḗӭ

╥ ᵿᶙԓ ᾼЏ Ȳṳ҉
и Ἤ Ӣᾼᾬ ȴױᵂ ᶧ
Ởᴞ ╟ῴỞ ἤ ▲ế֢

Ṇ Ԉ֯ ╟вᾼ֢ ᵑ
ᴷ ȴ

в Ϸ цẞ╠צ ἪṆ

ế ╟ᾼ Ḃ ∂Ȳѿ ֥֯ ᶰ
ᵂ ᾼ ғ ḖȴẔМֽὊẫȲ
ᴆếὊ Џ ȲяẔ╥ ὑч

їц ԈὊ Ȳ ∟╥ ᵿᾼ
⌠ Џᵂȴ

ᶰ› h®²Ĩ>a ¡±¤± NPP
( 2010) ᵿᾭᾓ

ᶰ∟ h®²Ĩ>a ¡±¤± >lnn
( 2018) ᵿᾭᾓ

4. ᶰᵂ ᶧ
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ᶰ

Ϥ ҏ

ᾬ

Ὂ Л ╥Ϛ и , 
ᴖѹ╥Ϛ ᶾ ᶧ



5.1. ӣ ׀ ╟(ISFSI) ( 2006- 2010)

֯ῴỞ ◕, Enresa ᶙכϠⱢ ѻ ᷅ Ở
h®²Ĩ>a ¡±¤± >lnnᾼ ᶰ ế Џᵂȴ

Ϛ ᴩ ,֯ ḟ ╟᷉ ›ЛҠ юᾼḔ ,╥ ᴃМ
ӣ ẞ ה ׀ -- Ӵӣ ׀ ╟(ISFSI) ȴ
ϫϡצ ế Ё ᵂכᾼ ׀ ₣᾿Ὅ ֯ISFSIȴ ṷ

Ԛ 377ḇ аԈȴ

5. ᶰ ᵂ Ϛ ( 2006- 2011)

ӣ

Ӵӣ ׀ ╟(ISFSI) 18



ӣ ᴃ

ӣ ẞ ISFSI ᾼ ᵂ Ӵӣ ׀ ╟ (ISFSI)

ӣ
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ᶰὊ ᵂ ỞП›Ȳ ֵ ἪṆ ȳ ế ╟
Ғѿ ḂȲ һ ᾼЄЊȲ ᵍ֚ ếД Ȳṳ ֥

ᶰᵂ ғ Ḗ
ü ֥ Ṇ ᶰᵂ ᾼ ȴҠѿ╥ оȳҒ Ἠ

Ḃ ,ѿ ю ȳД ếЛҠӣ
üṿ ᾼ∂ ᾬế ╟Ḇ ֥ ᶰᵂ Ἤ ӣ

Ṇ ֥Ѡ :
- Ṯ
- ế Ṇ
-
-Ѭ
- ế ạ

ᵗ ╟ ֥Ѡ :
- Ϥ ạ е⅍, Ἇ ạ

ᾼϢᴩ
- ᾬ ế ᾬ ᵂ
- ạ
- Ṯ ếὊ ᾬ

5. ᶰ ᵂ ϡ ( 2006- 2008)

5.2. ᶰᾼ› ѻ ᵂ Џ



ѻ Ḕ : ᶰᵂ ֥ ╟

ᴆ╬ᴪὢ♃ᴪἪ ▲ Ṯ ạ

ה

ϩ Ḃ ṮṆ Ṇ
Ḃ
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¸Ṇ ế Ԉв ᾬᾼ ᴆ
¸ ѬṆ
¸Ὂ ‍Ὅ ἤ Ԉế֚ ἤ Ԉ
¸ ᴆṆ ᾼ
¸ ᵗṆ / ╟ (ӣὑ ᾬ ȳ׀ ᴆ)ᾼ ֥Ὂ

ᵂ П ∂

5.2. ᶰᾼ› ѻ ᵂ Џ ( )

ѻ Ṇ ᾼо ᴆ
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5. ᶰ ᵂ ϡ ( 2006- 2008) ( )

X>h®²Ĩ>¢ ¡±¤± >lnn>ᶰ ᾼ
╟ ᾬԈ3D ₤ế ▲

ἤ ▲ᵂ ӭ
¸ ▲Ὑ Ӣᾼ ᾬ ₤ (Ὅ ἤ ᾬếϚ ἤ ᾬ)
¸ ḕ ᾬ ᵑᾼ
¸ Ὅצ ἤ ᾬד ᾼ֝ᴯ ֣ ( ӦἬṿӣᾼᴺ

ứ ♄⇔)

5.3. ᵿ ╟ ἤ ▲



h®²Ĩ>a ¡±¤± >lnn>▲

MATERIAL Activity ( Bq) Impacted Mass ( kg ) 

Activation Contamination Total Activation Contamination Total 

Steel 1,9E+16 1,3E+12 1,9E+16 1,8E+05 2,5E+06 2,7E+06 

Concrete 4,8E+13 4,5E+12 5,3E+13 3,3E+05 5,9E+07 5,9E+07 

Scraps iron 1,1E+09 1,1E+09 5,2E+04 5,2E+04 

Electric Cables 5,4E+09 5,4E+09 9,4E+04 9,4E+04 

Isolations 2,6E+09 2,6E+09 8,2E+03 8,2E+03 

PVC & others 9,7E+06 9,7E+06 1,4E+06 1,4E+06 

TOTAL 1,9E+16 5,8E+12 1,9E+16 5,1E+05 6,3E+07 6,4E+07 

▲ ᵂ
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қ
צ ᵂ ♄ ȲֽᾑὍ

Ṇ аԈвᵶ
Ȳ צ ᾬ Ȳ

ᵍѭḳȲѿц ἨὊ
֢ ếṆ ᾼ Ȳ

ṿ ᶰᵂ ֯ׄԓᾼ
ϯЏᵂ

5.4.2 ϩṆ ᾼ Ḃ

5.Ὂ ᵂ Ϯ( 2010- 2011)

Ѭ ♣ᾼׄ

5.4.1. қ

5.4.3 Ѭ ᾼ ế
Ṇ ᾼ
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5.4. Ὂ ᵂ



5.4.4. Ṯ’
Ṇ ᾼ о

5.4.5. Ṇ
ᾼ Ḃ

Ғ ṮṆ VA- 90N ᾼׄ

Ṇ
ᾼ

ѻ Ṯ♣ᾼ

27



5.4.6. Ḧ ἪḂ∂Ɫ ᶰ ᵗ ╟(DAB)

Ḧ Ἢ ế ϩ
Ӣ Ἤ ᾼ ᵗ ȴ֯ ᶰᵂ М
Ὂ Ẕ Ԉ∟ ἪḂ∂Ɫ ᶰᾼ
ᵗ ╟(DAB) ȴ

ᶰ ᵗ ╟ᾼӭᾼ╥ ц
  ἪὊ ӢᾼὍ ἤ

ᾬȴ

ᵗ ╟в צ ᴆ Ṇ
ȲὍ ἤ ᾬ ц Ṇ ế

ứ ẞ El Cabril Мї›ᾼ
׀ Ἤȴ

Ḧ ֯ ᾼ Ởᾭᾓ

Ḧ Ἢ ∟ᾼ ᶮ (DAB) 28



Ḧ Ἢ ἪḂ



ᴆ╬Є Ԉ

Ḧ Ἢ ḂⱢ
ᶰ ᵗ ╟ ֮

ȶ й ᵂ М Ӣ
ӣ

ȶ
׀

Ḧ Ἢ ч Ἢ30



Ḧ ἪᾼὊ ᵂ

ᾼὊ

ᵐ Ὂ ᵂ

ᶰ ᵗ Ἢ ╟ᾼḂ∂

31

Ὂ ᵂ ♄ ᶙכ∟,Ҡѿ Ở
ᴩὊẫЛ֝ Ԉ

¸Ὂ Ὅ ἤṆ ế Ԉ╥ ᶰ ᾼ
ї♄

¸ ӢᾼḊ ֮и ếứἤ,ѿ―
Ṽ Ẕ ∂Ӵ ᾼ

¸ юЏϢắẞᾼ ếὍ ἤ
ᾬᾼ Ӣ ╥ Ϛ ◕ᾼ

ѻ Џᵂӭ



ᾒ
Ὂ ᵂ

ѻ
Ὂ ᵂ



Ḧ Ἢ∂ ᾬὊẫᵂ



5.4.7. Ὅ ἤ ᾬ ׀
ғ с

ᾬ ׀

Ɫ о ᶰ Ὅ ἤ ᾬᾼ

Ȳ֯ ᾬ ׀ I, II ế
III Ȳѿц֯ ạ Б Ḃ ȴ
һ ṿӣ ₤ ȲẁⱢ ᾬ

и ᾼ ȴ

34



6. цϚ ╟ᾼὊ ᵂ

6.1. ᵐ⁯
ᾼὊ

6.2. ᾒ
ᾼὊ

ẁⱢϚ Ὅ оⱢќ ׀

6.3.
ᾼὊ

6.4. ạ⅍ᾼὊ

ạ⅍Ὂ
ᾼ ׀

Ὂ Ṇ
ế ᾼ Ϛ ›

Ḗ╥ᶁӑᵶԉ
ᴶὍ ἤᾬ

35



Ὂ Ϛװ ᵐ⁯ѬṆ Ԉ (ч
ϩ в Ԉȳ ȳ Ḧ Ӣ )╥ ṿכ
╟ ἉὊ ᾼЏᵂȴ
֯ ד 2011 ᴩϠч ϩ в Ԉ

ᾼҟ ♄ ȴ
ṷ♄ цЬ ֯ӣ ᴃвᾼ֢

ᾬԈᾼ ế Ми ҏẃ
ᾼ ий Џᵂ
,ҵױ Ѭ ᾼ› ,ṳ ⅔ ,ѿ

― ᴩч цẔв Ԉ֯Ѭϯй ᾼᵂ
ȴ

ч ϩ ᾼϱ

ᴃМ ▐ᾼҟ

ч ӳв ֮ὰ

ӳ Ѐ

Ѭᴃếч ӳ
ᾼ ҟ

7. ╟Ὂ ᵂ

7.1. ᵂ

36



й ᵂ Џᵂ ▐
▐ϱᾼ ᵂϢ ṿӣ й Ὅẞӣ ᴃМч ϩ

ᾼв ,й ֯ Ԓ ứй ᴯ ᾼ₣᾿ἨѬ Ѡ֣ ᴩᵂ 37



ч ếѻ Ԉ

7.2. ч ϩ в
Ԉц ϩ ᾼ
и ế



ч ϩ в Ԉᾼ
и …֯Ѭϯ ᴩȲ╥ᵓӣ
Ѭϯ Ṇ ᾼ ᵗ֯
ӣ ᴃếч ӳМȲ
ѿҠ ᵂᾼ й Џ
ẓ ᴩᵂ ȴ

ч ϩ ϱ ạ
Ԉᾼй Ởᴞ ד 2012

5 ѣȲ ∟ Ἁ ᾼ
Ԉи ȴ

╥ᵶ ♄⇔ᾼ
Ὅ ἤᾬ Ȳ֪Ɫһ╥Ὅ
ч Ἤ ᾼ ᾼ֮Ѡ

ȲϷҔᵶѻᵐ⁯ѬṆ Ԉ
ᾼ Ԍȴ

ч ϩ в Ԉᾼи Ӣ
432 Ԉ Ȳ Ɫ 59.5 

ѬМἉ Ԉᾼи ᵂ

ч ϩ в
Ԉᾼи …֯
Ѭϯ ᴩ 39



Ὂ Ὅ ἤ ế ᵂ

CE-2a  



ч ϩ
ч ӳМ

ϩ ӳᾼ ϩ ▐ ֯ӣ
ᴃвᾼќ

ᾬϱᾼᴯ
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ч ᵅᾼв Ԉ֯ӣ ᴃв
ᴩй ᵂ

ч ϩ в Ԉ֯
ᵓӣѬϯ ᾼ
ᵗϯй ᵂБᶙכ

₤ І и Ӣᾼѱ

₤
42



ч ϩ ╥ כ

פּ 100 , ẓ Ὅ ἤȴ ᴩẔ
ậế ᾼԉ Ȳ ԒӇ ᴩ

ϚṆԝᾼ♄ ѿ ’Ӕ ᴩ ᵂȴ

֯ᵂ ›ȲһӇ Б
ѻᵐ⁯ѬṆ ц Ṇ

ᾼἬצ ȴ. 

ҵȲӦὑһᾼױ ȲϷ ׄ
ᵗᾼ с Ȳѿ―

ẞ ᴃ

Ѭϯ ᾼи Ϸ╥ ӣϠч
в Ԉ֝דᾼᶾ Ϸ ӣ

Ѭϯᵂ ѠהȲ֯ ϫפּ ѣᾼ

ᵂ ȲԚ112צ ᾬ ҏ Ὅ
15 Ё ẞ
El Cabril ᾼᵅȳМѬ Ὅ ἤ

ᾬ ╟ȴ

ч ϩ и כ
112 

Ѭϯч и ᾼӱ ѱ
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ϩ ᾼὊ ᵂ

ṿӣ ЏẓѠᾎ ᴩѬϯч ϩ й ᵂ

֫ -- ᶮᾭ ᴶ
Ԉᾼ Џẓй ╥

ϫиצ Ѡᾎ:
1.ѩẔ҃й Ѡᾎ ,
2.ᵂ ᴩ ὔ
3.ᵂ ắ Њ
4. Ӣϡװ ю
5.ᵂ Ҡṓ⇔ ֻ 44



ч ϩ в Ԉ
ᶙכи ∟ȲἬ Ӣᾼ
ѱᾭ и
ᴟ ᶰ ᵗ Ἢ

(DAB) ȲẔМϚ и
ὑ C ᾼ ᾬ╥ ֯

Ё вѿѬᾇỆ
ứ

ạ⅍ ᶰ ᵗ Ἢв ᵂ ᶮ

⅜ й ᾬ ч
ẞ ᴆ ᵗ

Ἢѿ ᴩ∟

ᾬ ₤ ᾼ
ứᴯ

7.3. й
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⁄
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RPVв Ԉ ♄⇔

RPV в Ԉ: 8 CE- 2b  
: 21 CE- 2b  



RPVв Ԉй

й

RPV й ѱ
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( HI- SAFECASK)
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CE- 2b  

CE- 2a



7.4. ᶰ ᵗ Ἢ( DAB)ᾼ ᵂ
֯ч Ἢ

Мй Ӣᾼ ᾬ
֯ ᶰ ᵗ Ἢ

в ᴩ∟

⅜ й ᾬ
ч

ẞ ᴆ ᵗ Ἢ
ᾬ Ӧ

DAB

ᾬ Ϥ
в DABв ᾬ ׀

ᾃϤ+ ᴩ
ᾬỆứо

а ẞẞ
El Cabril

ᾃѬᾇ
Ệứо
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