bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

W) 96 4179:2017/2018

U5goM0390ml LGobs®@o

596330 LMo oo - 39MLMBsEOL 335¢0FBO3IHF0S S TBHI0EJOS
5659LEOI 30990 35MEEOLIMZOL

b5gdoMm3gemU BEBIMEHJIOLS s FYBHMEMYO0L
96m36meo Bssgagbdm
000¢0lo



bo0bgym@dsz0m bofogo. LOygmo GgJlbEol bobosbogow dgodobgom LESbos@Fo.

Ulsh 96 4179:2017/2018

L506gMMT>30Mm Bmbsgdgdo

1 5933039099005 s 898megdmeos bsdmgdgm LodsGmgzgeml LEsbatEgdols
@S 39BHOMmaool  gohm3zbmwo  LoogabdHmlb 2018  figwol 27 53600l
Ne 39 o 2018 fiewol 7 otr@GHol Ne 14 5635639909000

2 90mgdmos M3RIOEMolL s®Madbol dgom@om  LEIBIOEGH0BsEoOL 93MM3Mwo
3M™3oBHgBHol  LEAHBIOGHO gb 4179:2017 ,, 59OM3MLAMLYOO LYMogdo - JgOLMbseOL

339008035309 5 ©FB30(3909 3M5ILBEHMMIE30E0 dodmiEoLsmM30L”

3 306391

4 6730LGM0MYPR™MEOos  LodoMmzgwwml  bEHobomEgdols @5 I9BHOMEMY00L
963690 LooggbE ™ML 699LbEH®d0: 2018 Herol 27 5360WOo
Ne268-1.3-013003

5363500905 53 LBIBEIOEHOL go0s3gds glisdy 30MgdolsmM30L 56/cs dolio bbgs Bm™MToo
393630w)ds



o dgodobgom LESbs@Eo.

s
C

900 BgJbBol Lobsbs

Lo0bggm@dszom bsfoao. L@

EUROPEAN STANDARD EN 4179
NORME EUROPEENNE
EUROPAISCHE NORM January 2017

ICS 49.020 Supersedes EN 4179:2009

English Version

Aerospace series - Qualification and approval of personnel
for non-destructive testing

Série aérospatiale - Qualification et agrément du Luft- und Raumfahrt - Qualifizierung und Zulassung
personnel pour les essais non destructifs des Personals fiir zerstorungsfreie Priifungen

This European Standard was approved by CEN on 22 July 2016.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN

member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2017 CEN  All rights of exploitation in any form and by any means reserved Ref.No. EN 4179:2017 E
worldwide for CEN national Members.



j0dobgo LEsbs®@o.

Jo de

s
C

100 BA9JLE0L Lobsbs

(2%
C

Loobgm@dszom bofoano. L@

EN 4179:2017 (E)

Contents Page
EUTOPEAN fOT@WOTIA ....cuciiiiinisisissssssssssssssssssssssssssssssssssssssasasssssssssssssssssss ssss sssasasasas s s s se s ssss s sssssasasasanansnsnsssnsssssnssnsasas 5
1. R 00 S 6
3 I S 1 o0 1 6
1.2 APPLICABILITY woiusiusususssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ssssssss ssssssssssssssssssssssssssssssssssss 6
1.2.1 IMPLEMENTATION....iitsiusussssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnasssssssssssssssssnassssass 6
1.3 COMMON METHODS .....cosusiureusmsmussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass 6
1.3.1 OTHER METHODS.......coiiuimnmusssmmssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssss s ssssssasssssnasssssssssssssssssnassssass 7
2. REFERENCE DOCUMENTS ...cociummmusmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssasssess 7
2.1 STANDARDS....citsiiusmsmssesssssssssssesssssssssssssssssssssssassssssssssssssssssssssssssssssssssssesesE8sESE SRS RE SRR RERE SRR RE SR RERE SRR RERR AR RRE SRR ERR R RS 7
2.2 ORDER OF PRECEDENCE .....cooiiiimsismnmssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssnssssasanss 7
3. DEFINITIONS AS APPLIED TO THIS STANDARD .....cccoctmmmmsmsmessmsssssssssssssssssssssssssssssssssssssssssssssssssnssns 7
3.1 CERTIFICATION....citiotiuistismssssssssssssssssssssssssssssssnssssassssssssssnssssssanssssssssssssss sss s sss sessssss sessssss st ssssns ssssssssssssssnsssssssnss 7
3.2 CLOSED BOOK EXAMINATION ..coovomsersmssmsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnssssnssnssns 7
3.3 COGNIZANT ENGINEERING ORGANIZATION....cccocusmsmsmmsmssmsesssssssessssssssssssssssssssssssssssssssssssnsssssssnssnsassnsses 7
3.4 DIRECT OBSERVATION.......coctitimstmsmssmssssssssssssssssssssssssssssssssssssssnssssssssssssssssssssssssssssssssssssssssssssnssnssssnssnssssnssnans 8
3.5 DIRECT READOUT INSTRUMENT .....cociisisismnsmsessmsssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssssnssnssssnsnns 8
3.6 DOCUMENTED ..otiiitiiiaisnismssississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s s sss ssssssss seesssss sessssss e ssssssssssssnssssssnnss 8
3.7 08T 1 1104 8
3.8 EVALUATION cutiitiaiisismsssssssssssssssssssssssssssssssssssssssssssasssssssssasssssssasssssssassssssssssssss ssssssss sessssss sssssassssssssssssssssssssssssnss 8
3.9 EXAMINATION .ooiiuiitismiasssmsmsssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssasssssssssssssss ssssssss sessssssssssssssssssssssssssssns 8
3.10  EXAMINER...... o tccesmsnsesesssssssssssssssss s s sasasssssssessssasassss st ssssssassssssas s s s ssasassas e e sessassssss st sesnssasasessassssnssasasansaes 8
3.11  EXPERIENCE ...ciccrescscsts s sssssssssssss e s sssssssss s sessssasassss st ssssssasssassas s s s ssasassas s sessasasssssssesessssasassssas s snssanassasaes 8
3.12 FORMAL EDUCATION ...citiciusmssssessssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ssassssssssssnases 8
3.13 FORMAL TRAINING ...ccossusessussssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 9
3.14 GENERAL EXAMINATION ....ccciuoiusmusmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssasassssess 9
1C 20 T 11102 (07 0 9
3.16  INSTRUCTOR.....csurumususmssssssssesssssssssssssssssssssssssssssssssssssssssssssss ssss sssss s ssss ssssssssnsss s ssassssssssssmassssssssssssssss snasssssssses 9
3.17 INTERPRETATION....ccoistsmssussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ssssssssssss ssasssssssssssassss ssasssssssses 9
C 20 I B A 5 0] 0 9
3.19 NATIONAL AEROSPACE NDT BOARD (NANDTB)....ccumsmummmmsmmsmsmssssssssssssssssssssssssssssssssssssssasssssssssssassssssas 9
3.20 NON-FILM RADIOGRAPHY ....costmmmusmsmssesmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssasssssssses 9
3.21 ON-THE-JOB TRAINING ...cvcvusmusesssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssasssssssses 9
3.22 OPEN BOOK EXAMINATION ....ccousiummsmssesmsssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssssssssasssssssses 9
3.23 OPERATING APPROVAL ..coitssusmsmssssssmsssssssssssssssssssssssssssssssssssssssssssassssssssssssssss ssssssssssssssassssssssssssssssssasssssnsses 10
3.24  OQUTSIDE AGENCY ..ocvuosususmsmussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ssasssesssssssassssssssssssssssssasssssssses 10
3.25 PRACTICAL EXAMINATION ....ccovteteersssnsesesssesessasmssssssssssssssssssssssssssssasassssssssssssasassssssssssasassssssssssssssasassasaes 10
3.26 PRIME CONTRACTOR. ......oiettteesmsesesesssssssssssssssssssssssssassssssssssssasassssasssssssssasassssas s s ssasasssssssessssasassssassssnsens 10
3.:27  PROCEDURE ...t sssmsessss s ssssmssss s sessssassssssssss s s ssassssss e se s sassssas st sessssasasess s se s e snasassassssesssnasassasssesnsnas 10
3.:28 QUALIFICATION ....ccotcecasmsesesesessssasmsssssssssssasasessssssssssssasassassesessssasassas st sessssasasessasse s essasassnssssessssasassassssssnsnns 10
3.29 RESPONSIBLE LEVEL 3 ....ccittrsersststtssssssssssssssssssssssssssssssssssssssasassssssssssssssasassssss s ssssasasssssssessssasassssssssssssas 10
3.30 SPECIFIC EXAMINATION ...coiismusssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssnassssas 10
3.31 SUB-CONTRACTOR....ccciurtsmssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss ssassss ssasssssssssssassssssssssnas 10
3.32 TECHNIQUE......ooiiusisusssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s sssssssssssssssssssssassssssssssnasssssssssasssssssnns 10
3.33  TEST SAMPLE......cooiisissinssssssissssssssssssssssss s sssssssssssssssssssssssssssssssssssssssssssnsss s ssssssnasssssnassssssssssnasssssnsssanssssssnas 11



j0dobgo LEsbs®@o.

Jo de

s
C

100 BA9JLE0L Lobsbs

(2%
C

Loobgm@dszom bofoano. L@

3.34
3.35
3.36

4.1
4.1.1
4.1.2
4.1.3
4.1.4
4.1.5
4.1.6
4.2
4.3
4.4
44.1
4.4.2
4.4.3

5.1

5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6

6.1

6.1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.2

6.2.1
6.2.2
6.2.3
6.3

6.3.1
6.3.2
6.4

6.4.1
6.4.2

7.1

7.1.1
7.1.2
7.1.3
7.1.4
7.2

7.2.1

EN 4179:2017 (E)

WORK INSTRUCTION ...oititisssmisisimsssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssssassssssssssssasasasssssssssssssnasannas 11
WRITTEN s s s s s s s s s s 11
WRITTEN PRACTICE ...t sssssssssssssssssssssssssssss s ssassssssssssssasassssssssssssasnassssas 11
GENERAL REQUIREMENTS....ccinmmmmmimsssssssssssssssssssssssssssssssssssssssssssssssssssssssasassssssssssssanes 11
WRITTEN PRACTICE ...t sssssssssssssssssassssssssssssssasassssssssss s snasassss 11
ADDITIONAL REQUIREMENTS ..o s 11
NDT TECHNIQUES ... sssssssssssssssssssssssas s s s s sssnsmmsasasanans 12
TRAINING OUTLINES......coiiimmmmsmmmmisssssisissnsssssssssssssssss s sssssssssssssssssssssssssssssssassssssssssss s ssasassas 12
EXAMINATION PRACTICES ...oiiiimissmmsimmsssssssssssssssssssssssssssssssssssssss s ssassssssssssssssassssssssssssanas 12
ADMINISTRATION ...t ssss s sssssas s ssssssssss s s s sasas s s s s ss s s snsnsnsasasasananas s s 12
2D 010 20 D T, 12
L I 5 0 12
LEVEL 1-LIMITED .civiiiismsmsssssssssssssssisisisssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssss s sssssssssssnsmsasasanansns 12
RESPONSIBILITY .oooiitsiisisismsmmsssssssssssisisisssssssssssssssssssssssssss s sssssssssssssssassssssssssssssssssnsssssmsasasasanss 13
RESPONSIBLE LEVEL 3 ... sssssasssss s sssssssssssssssssasasasasses 13
NATIONAL AEROSPACE NDT BOARD (NANDTB) ...cocouiusesmsmsessssssssssssssssssssssssssssssssssssssssssssssssssssssssnsas 13
OUTSIDE AGENCY cuviiiiinisisismmssssssssssmssisisisissssssssssssssssssssssssssssssssssssssssssssssssssssssasss s s s sssssssssssssssmsasasanansss 14
QUALIFICATION AND CERTIFICATION LEVELS ...ccociiiiimmnmssssmsssssssssssssssssssssssssssssssssssssssasasans 14
LEVELS OF QUALIFICATION AND CERTIFICATION .....ccousmsmmmmsmsmmsmsmsmssssssssssssssssssssssssssssssssssssasasanas 14
TRAINEE ... s s R D 14
LEVEL 1-LIMITED ...coiiiiismsmmsssssssmssssssssssssssssssssssssssssssssssssassssssssssssessssss st st sssssasassss s s sesssssssssssssasanasasssses 15
008 e 15
0 00 15
0 D0 16
2 X 0] 0 ] 0 16
TRAINING AND EXPERIENCE......ccciimmmmmmnmmmsssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasasas 16
TRAINING .ottt ss s a R R AR AR AR R AR AR AR AR R AR AR AR AR R AR R R BB BB R R RN RN RS 16
TRAINING OUTLINES ..o sssssssssssssssassssssssssssssssassssssssssss s snassssas 17
PREVIOUS TRAINING ..ccovuiuiuimmmssmssssssssssssisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss s sssssnsssasasasanans 18
EQUIVALENT TRAINING.....cccotsmmsmmmsmsmssisisisssmsmssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasasanss 18
HEALTH AND SAFETY TRAINING......cocounnmmmmmsmmmsssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssas 18
TRAINING FACILITIES ..o ssssssssssssssssssssssssssssssssasassssssssssssasassns 18
TRAINING AND EXAMINATION PERSONNEL......coconmmmmmmmmmmmssmsssssssssssssssssssssssssssssssssassssses 18
EXAMINERS ... s s s sssss s s s s s s s s s sm s st s ananans 18
INSTRUCTORS ..ot sssssssss s s st snsmsmsss s s s s s s s smmnanananans 19
OUTSIDE AGENCIES ... sssssssssss s sssss s ssssassssssssssss s ssasassssssssssasasassssssssssanas 19
EXPERIENCE......conmnnnininmsmnsssssssssssisis s sssssssssssssssssssss s s s s s snsssssssasasss s s s s s s s s snsmmsanananans 19
PREVIOUS EXPERIENCE ..o ssssssssssssssssssssssssssssssssassssssssss s 19
EQUIVALENT EXPERIENCE.......ccccoinmmmmmmmmmmmnmsssssssssssssssssssss s sssssssssssssssasasasasssss 19
EMERGING NDT METHODS ... 20
LEVELS 1 AND 2 .o sssssssssss s s s s s s s s s sssssasasas s s s s s s s ss s sssnsasasanananaas 20
0 00T R . 21
EXAMINATIONS. ..ot sssssssssssassss s sssssssssssssssasasasss s s s ssssssnsnsnsasasananansnns 21
o 0 2 ) 21
4 L0 S 21
L0 081 D0 2 22
) 20 00 1 L 22
o 1 L0 O | 23
ADMINISTRATION OF EXAMINATIONS ..o issssssssssssssssssssssssssssssssssssasssssssssns 24
ADMINISTRATION BY AN OUTSIDE AGENCY ..coiiimmmsmsmsssssmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 24



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 4179:2017 (E)

7.2.2  SCORING .ceriiiensrissnssssssssssssssnsssssssssssssssssssssssssssssssssnssssssssssasssssssssssssasssssssssssssssansssssansssasanssssssnnssessnnsssssnnssnssen 24
7.2.3  RE-EXAMINATION ..cttistrsssssrsssssssssssssssassasassssassssasssssssssssssssssssssssssssssssssssssssssssassssnsssssssssnsssssssssnssssssssassssassssn 25
8. CERTIFICATION...ciiccttiicesssassssssssnsssssssnsssssssssssssnssssssnssssssnsssassnsssssssnssssssnsssassnssssssnsssssssnsssssnnsssssanssssssnnssnssnnsnns 25
8.1 GENERAL....ccotiiicssisissssssssssssissssssssssssssssssssssssssssssssssssssnssessssss sassnssssssanssssssnsssssssssssssnssssssnssssssnssssssansssssnsssssnsnnss 25
8.2 RECORDS ..eeotiiiestisisesssssssssssssssssssmssssssssssssssssssssssssssssssnsssssssss assssssssssnssssssnssssssnsssssanssssssnsssasssnsssssanssssssnsssnsnsnnss 25
8.2.1 RECORD AV AILABILITY .iiicttusttssassssassssssssssssssssssssssssssssasssssssasasssssssasasssssssssnsssssssssnssssssssansssssssssssssssssnssssansss 25
8.3 LOSS OF CERTIFICATION ..ucetiiicssrssesssssssassesssssssssssssssssanssssssnssssssnssssssnsssassnssssssnssssssanssssssssssssanssssssnsssssanssssns 26
8.3.1  EXPIRATION ..iiicttirussssussssasssssssssssssssssssssssassasasssssssasassssssssssssssssssssssssssssssssssssssssssssssasasssssssssnsssssssssnsssssssssnsssannsse 26
8.3.2  SUSPENSION ...uuctiiieesssrsssssssssnsssssssssssssnssssssssssssssssssssssssssssnsssssssssssssnssssssssssasasssssssnsssssssnsssssnssssssansssssanssssssnsssnsen 26
8.3.3  REVO CATION....ciiiiceerrirsssrsssnsssssssssssssnssssssssssssssssssssssssssssnsssssssssssssssssssssssasasssssssnsssssssnsssssnssssssansssssansssnssnsssnsen 26
8.4 REINSTATEMENT OF CERTIFICATION ....cccccttsreessrsssasssssssssssssasssssssnsssssssssssssnssssssnsssssssssssssnsssnssanssnssnnsnsns 26
8.5 RECERTIFICATION ..ciiicccetrsiessssssssssssssnsssssssssssssnssssssanssssssssssssssssssssnssssssnss sassnssssssanssssssnsssassnssssssnssssssnnssnssnnsns 26
8.5.1 LEVEL 1-LIMITED, LEVEL 1 AND LEVEL 2 ...ccciiisinmmmemesssssssssssssssssssssssssssssnssssssssssssssssssssssssnsssssmsnsan 26
8.5.2  LEVEL 3 ..oeoiiiciictiiesrssmsrssesssssssssssssssssssssassssssssssssssssnssssssssssssssssssssssssssssssesssssssnssssnsessnsessnssssnnsssnssssnssssnsssnnnssannssn 27
8.6 ANNUAL MAINTENANCE .......etiiiietiiissnessssssessssssssesssssssssssssessssnsasssssssssssnssssssnsssssssssssssnssssssansassssnsssssnnsasssans 27
Annex A Credit System for Recertification of Level 3 NDT Personnel ... 28
TABLES
TABLE [ - MINIMUM FORMAL TRAINING HOURS FOR LEVEL 1 & LEVEL 2 oot esse s e 17
TABLE IA - RT FORMAL TRAINING HOURS FOR TRANSITION TO FILM AND NONFILM ..o 17
TABLE II - MINIMUM EXPERIENCE REQUIREMENTS FOR LEVEL 1 & LEVEL 2. 20
TABLE IIA - RT EXPERIENCE REQUIREMENTS FOR TRANSITION TO FILM AND NONFILM.....ccccvcevveunenee 20
TABLE III - MINIMUM EXPERIENCE REQUIREMENTS FOR LEVEL 3 IN COMMON METHODS................... 20
TABLE 1V - MINIMUM REQUIREMENTS FOR FIRST LEVEL 3 IN AN EMERGING NDT METHOD................ 21
TABLE V = VISION REQUIREMENTS ...ttt sssse s s ssss st sessssssesssasssssssssssssssssssssssasssssasassssssssssssansans 22



j0dobgo LEsbs®@o.

Jo de

s
C

100 39JLR0L Lsbsbs

(2%
C

Loobgm®dszom bsfogmo. @

EN 4179:2017 (E)

European foreword

This document (EN 4179:2017) has been prepared by the Aerospace and Defence Industries
Association of Europe - Standardization (ASD-STAN).

After enquiries and votes carried out in accordance with the rules of this Association, this Standard
has received the approval of the National Associations and the Official Services of the member
countries of ASD, prior to its presentation to CEN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by July 2017, and conflicting national standards shall
be withdrawn at the latest by July 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such
patent rights.

This document supersedes EN 4179:2009.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden,
Switzerland, Turkey and the United Kingdom.



