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Schweißnahtbewertung nach den Regeln des 
ASME Codes 

Peter KAISER 1 
1 TÜV NORD Systems GmbH & Co. KG Region Braunschweig-Göttingen Werkstoffe und 

Hersteller, Braunschweig 

Kontakt E-Mail: pkaiser@tuev-nord.de  

Kurzfassung 

Der ASME Code (600 Regelwerke und Normen) wird in mehr als 113 Ländern weltweit als 
technisches Regelwerk akzeptiert und angewendet. Damit hat sich dieser „internationale 
Code“ zu einem führenden technischen Regelwerk entwickelt und ist ein entscheidender 
Schlüssel für den Export druckführender Komponenten. Auch kann der ASME Code zur 
Erfüllung der europäischen Druckgeräterichtline (PED) herangezogen werden. Der ASME-
Code unterteilt sich in einen Construction-, Reference- und Inservice-Code. Für die 
Herstellung normaler Druckbehälter kommt der Construction-Code Section VIII, Division 1 
gemeinsam mit den Reference-Codes für Material (Section II), zerstörungsfreie Prüfung 
(ZfP) (Section V) und Schweißtechnik (Section IX) zur Anwendung. 
 Wer als Hersteller, Druckbehälter nach dem ASME-Code fertigen möchte, braucht 
eine entsprechende Zertifizierung durch ASME. Voraussetzung dafür ist, dass der Hersteller 
einen Vertrag mit einer Authorized Inspection Agency (AIA, z.B. TÜV Nord) abschließt. 
Die AIA stellt auch einen zugelassenen Authorized Inspector (AI). Der AI unterstützt den 
Hersteller bei der Einführung und Umsetzung eines ASME konformen Quality Control 
Manuals (QCM), welches als Grundlage für eine ASME Zertifizierung zwingend 
erforderlich ist. Gemeinsam mit einem ASME-Repräsentanten und dem AI wird dann ein 
Zertifizierungsaudit (Joint Review) beim Hersteller durchgeführt. Dieses Joint Review wird 
alle drei Jahre wiederholt. Die Abnahmen der Druckbehälter führt dann der Authorized 
Inspector beim Hersteller durch. 
 Der Construction-Code regelt Umfang und Art der zerstörungsfreien Prüfungen. 
Auch werden im Construction-Code Vorgaben zu Akzeptanzkriterien gemacht. Für die zum 
Einsatz kommenden ZfP-Methoden erstellt der Hersteller entsprechende Prüfanweisungen 
(Procedure). Dabei sind die Vorgaben z.B. aus der Section VIII, Division 1 und Section V zu 
beachten. Diese Procedure wird durch den Authorized Inspector überprüft und 
gegebenenfalls wird sich der AI das beschriebene ZfP-Verfahren demonstrieren lassen. 
 Die Qualifikation von ZfP-Personal (Level I, II, III) gemäß dem ASME Code ist reine 
Herstellerverantwortung. Ein Test durch unabhängige Dritte ist nicht erforderlich. 
 Der Arbeitgeber erstellt eine sogenannte Written Practice. Grundlage dieser Written 
Practice ist die Richtlinie SNT-TC-1A. Danach wird das entsprechende ZfP-Personal 
ausgebildet, geprüft und vom Arbeitgeber zertifiziert. Diese Qualifikation ist an den 
Hersteller gebunden und kann nicht auf andere Unternehmen übertragen werden. Die Written 
Practice wird auch, wie die Procedure, durch den Authorized Inspector hinsichtlich der 
Übereistimmung mit dem ASME Code überprüft. 



Herzlich Willkommen!

Schweißnahtbewertung
nach dem ASME Code

Referent: 
Dipl.-Ing. Peter Kaiser

Authorized Inspector Supervisor

TÜV NORD Systems
- Authorized Inspection Agency (AIA-49)



 Unser Hauptsitz befindet sich in Essen.

Wir betreuen über 200 ASME - Stampholder weltweit.

Wir haben ein Netzwerk von über 60 Inspektoren (AI) in Europa, Türkei, 
Saudi Arabien,  Abu Dhabi, Indien, Thailand, Malaysia, Singapore und 
Brasilien.

Wir profitieren von der engen Kooperation mit weiteren Fachbereichen 
der TÜV  NORD Systems wie z.B. Entwurfsprüfung, Werkstofftechnik etc.

Wir sind ist sowohl im konventionellen Bereich, als auch in der 
Kerntechnik tätig.

TÜV NORD Systems
- Competence Center ASME

ASME
- American Society of Mechanical Engineers

• Gegründet 1880 als Ausbildungs- und technische Gesellschaft für 
Maschinen- und Anlagen-Ingenieure. 

• Das Boiler and Pressure Vessel Committee wurde als Boiler Committee 
1911 gegründet

• ASME vergleichbar als Kombination DIN und VDI
• ASME  =  eingetragenes Warenzeichen
• Entwicklung von Regelwerken und Vorschriften
• Herausgabe und Pflege von ca. 600 Regelwerke und Normen 
• daran arbeiten (weltweit in 90 Ländern) ca. 3700 Personen 

ehrenamtlich
• 125000 Mitglieder
• Durchführung von Konferenzen, Messen und Ausstellungen
• Herausgabe von technischen Magazinen, Büchern, etc.
• Durchführung von Lehrgängen und Kursen
• Beratung von Behörden und offiziellen Stellen in technischen Fragen
• Zulassung der Inspektionsgesellschaften (AIA)
• Zulassung von Herstellern



The new One

The new One – the best one for youInternationale Anwendung und 
Akzeptanz

Oder

ASME Code
Schlüssel für den Export 

druckführender Komponenten

Warum ASME Code?

- Kundenanforderung

- Akzeptanz des Regelwerkes am Standort der Anlage

- Einheitlicher Code für den gesamten Begriff „Construction“

- Politikrichtung der großen Konzerne:
•Weltweit verkaufen – Weltweit einkaufen

•- Ersparnis beim Design
(keine Vorprüfung, keine Spannungsanalyse etc.)

• - Hoher Bekanntheitsgrad



Countries accepting ASME Code Construction and Requirement
Boilers and Pressure Vessels

Albania
Algeria

Argentina
Australia

Austria
Bahamas

Bahrain
Bangladesh

Barbados
Belarus
Belgium

Bermuda
Bolivia

Bosnia and Herzegovina
Brazil

Burma (Myanmar)
Canada

Chile
China

Colombia
Costa Rica

Croatia
Cuba

Cyprus
Denmark

Djibouti
Dominican Republic

Ecuador

Lebanon
Libya

Lithuania
Luxembourg

Malawi
Malaysia

Malta
Mauritius

Mexico
Moldowa
Morocco

Mozambique
Netherlands

New Zealand
Nicaragua

Nigeria
Norway

Oman
Pakistan

Paraguay
Peru

Philippines
Poland

Portugal
Puerto Rico

Quatar
Romania

Saint Lucia
Saudi Arabia

Egypt
Estonia
Ethiopia
Finland
Fiji
France
Gambia
Georgia
Germany
Ghana
Greece
Hong Kong
Hungary
Iceland
India
Indonesia
Iraq
Ireland
Israel
Italy
Ivory Coast
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Korea
Kuwait
Latvia

Serbia
Singapore
South Africa
Spain
Sri Lanka
Sudan
Swaziland
Sweden
Switzerland
Syria
Taiwan
Tanzania
Thailand
The Russian Federation
Trinidad and Tobago
Tunisia
Turkey
United Arab Emirates
United Kingdom
Uganda
Uruguay
USA
Venezuela
Yemen
Yugoslavia
Zambia
Zimbabwe
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Countries

* Subject to approval of
local authority

Source: Technical help to Exporters,
British Standard Inst. (June 2004)

Countries accepting ASME Code

ASME Certificate Holders



• ASME - Boiler & Pressure Vessel Code

• National Board Inspection Code   NBIC

• Verordnungen am Standort der Anlage (NB-370)
(z.B. Minnesota, New York City, Quebec, Timbuktu,...)

Normen, EmpfehlungenNormen, Empfehlungen ANSIANSI ASTMASTM AWSAWS ASNTASNT

Reference CodeReference Code
ASME B31.1ASME B31.1
Power PipingPower Piping

Section IISection II
MaterialMaterial

Section VSection V
ZfPZfP

Section IXSection IX
SchweißenSchweißen

"Inservice"-Code"Inservice"-Code Section VISection VI
HeizkesselHeizkessel

Section VIISection VII
DampfkesselDampfkessel

Section XISection XI
Nuclear PowerNuclear Power

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

Section IVSection IV
HeizkesselHeizkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.

ASME B31.3ASME B31.3Section IIISection III
Nuclear PowerNuclear Power

Section VIIISection VIII
DruckbehälterDruckbehälter RohrleitungenRohrleitungen

Section XSection X
Fiber PlasticsFiber Plastics

Section XIISection XII
Transport TanksTransport Tanks

Hierachie der Standards

Sec. V.PPT 11/2010

ASME Code & ZfP von Bauteilen 

• ZfP-Methoden nach ASME Section V

RT (Radiography Testing)
UT (Ultrasonic Testing)
PT (Liquid Penetrant Testing)
MT (Magnetic Particle Testing)
VT (Visual Testing)

• ZfP Personalqualifizierung nach

ASME / SNT-TC-1A



ASME Code & ZfP von Bauteilen 

Vorgaben der ASME Construction Codes

Was ist zerstörungsfrei zu prüfen nach:

ASME Code Section I (Dampfkessel)
ASME Code Section III (Kerntechnische Bauteile)
ASME Code Section IV (Heißwasserkessel)
ASME Code Section VIII-1 & VIII-2 (Druckbehälter)
ASME Code Section B31.1 & B31.3 (Rohrleitungen)

•Vorgaben des ASME Construction Code zu Akzeptanzkriterien
•

•Welche Ungänzen sind erlaubt?



ASME Code Key Words

shall Gebot, absolut verbindlich

may not Verbot

may Empfehlung oder 
can Ausnahme bei Verboten

should Gebot mit Ausweichmöglichkeiten

… also worauf muss ich beim Lesen besonders achten:



ASME and National Board Certification Marks

Section I - Dampfkessel
S Dampfkessel
A Dampfkesselmontage
E elektrisch beheizte Kessel
M Miniaturkessel
PP Rohrleitungen (B31.1)
V* Sicherheitsventile

Section IV - Heizkessel
H * gußeiserne Heizkessel
H Stahlheizkessel
HLW Trinkwassererhitzer
HV* Sicherheitsventile

Section VIII Div. 1 - Druckbehälter
U Druckbehälter
UM* Miniaturdruckbehälter
UV* Sicherheitsventile
UD* Berstscheiben

Section VIII Div. 2 - Druckbehälter
U2 Alternative Regeln für 

Druckbehälter

Section VIII Div. 3 - Druckbehälter
U3 Hochdruckbehälter
UV3* Sicherheitsventile

Section X - Faserverbundbehälter
RP Druckbehälter aus

faserverstärktem Kunstharz

Section XII – Transportbehälter
T Transportable Druckbehälter
TV* Sicherheitsventile
TD* Berstscheiben

National Board Inspection Code

R Reparaturen und Änderungen 
VR* Reparatur von Sicherheitsventilen

* Komponenten nicht durch AI abnahmepflichtig,  
Auditierung duch ASME/NB  

#

ASME Zulassungen

Keine ASME Zulassungen gibt es für:

Materialhersteller (ausser Section III, Kerntechnik)

Schweisszusatzhersteller (ausser Section III, Kerntechnik)

Armaturenhersteller (ausser Section III, Kerntechnik und 
Sicherheitsventilen)

Dienstleister (Berechnung, Wärmebehandlung, 

mech. Bearbeitung, ZfP(!))

Rohrleitungshersteller (ausser Section III und Section I, BEP)



Die 4 W–Fragen:
Was? / Wer? / Wie? / Welche? 

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

Section IVSection IV
HeizkesselHeizkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.

ASME B31.3ASME B31.3Section IIISection III
Nuclear PowerNuclear Power

Section VIIISection VIII
DruckbehälterDruckbehälter RohrleitungenRohrleitungen

Section XSection X
Fiber PlasticsFiber Plastics

Section XIISection XII
Transport TanksTransport Tanks

Acceptance Criteria

Akzeptanzkriterien

Construction Code

Welche ?
Ungänzen sind erlaubt

Was ? Examination 
Requirements

Prüfanforderungen
ist zu prüfen

Written Practice

Personal Qualifizierung

Referenced Code ASNT SNT-TC-1A

Wer ?
prüft

Referenced Code ASME Section V

Wie ?
Examination 

Methods

ZfP-Prüfmethoden
Erstellung einer Arbeitsanweisung

ASME Reference Code

Wie ?

ZfP Arbeitsanweisungen 
nach ASME Code 

Section V



Contents of ASME Section V

• Foreword - Statement of Policy - Personnel - Summary of Changes

Subsection A = Nondestructive Methods of Examination

• Article 1 = T-1XX : General Requirements

• Article 2 = T-2XX : RT

• Article 4 = T-4XX : UT for welds

• Article 5 = T-5XX : UT for materials

• Article 6 = T-6XX : PT

• Article 7 = T-7XX : MT

• Article 9 = T-9XX : VT

each time with mandatory & nonmandatory appendices

Subsection B = Documents Adopted by Section V (from ASTM)

• Article 22 =  RT-standards (SE-94, SE-747, SE-999, etc.)

• Article 23 =  UT-standards (SA-388, SA-435, SA-577, SA-578, etc.)

• Article 24 =  PT-standards (SE-165)

• Article 25 =  MT-standards (SE-709)

Article 1 – GENERAL REQUIREMENTS

T-110 Scope

Prüfmethoden und Anforderungen and die zfP 

T-120 General

Aufbau; Prüfpersonal; Einheitensystem

T-130 Equipment

Prüf- und Messmittel

T-150 Procedure

Anforderungen an Prüfanweisungen (z.B. Demonstration)

T-160 Calibration

Die Kalibrierung ist Verantwortung des Herstellers

T-170 Examinations and Inspections

Definitionen Inspector, Examiner, Tester etc.

T-180 Evaluation

Akzeptanzkriterien sind dem Construction Code zu entnehmen

T-190 Records/Documentation

Dokumentationsumfang 



Article 1 – Imperfections

Guide 
only!

Fabrication - weld reinforcement

UW-35

Section VIII-1Section VIII-1
DruckbehälterDruckbehälter

Section ISection I
DampfkesselDampfkessel PW-35

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.

Section VIII-2Section VIII-2
DruckbehälterDruckbehälter

Edition 
2015



Visual
Examination

Section V – Article 9 – VT

Section V - Article 9 – VT Procedure



Section V - Article 9 – VT Procedure

(…)

Section V - Article 9 – VT Procedure



Section V - Article 1

Section V – Written Procedure



ASME Construction Code

Wer?

ZfP-Personal 

ASNT SNT-TC-1A

• ASME - Boiler & Pressure Vessel Code

• National Board Inspection Code   NBIC

• Verordnungen am Standort der Anlage (NB-370)
(z.B. Minnesota, New York City, Quebec, Timbuktu,...)

Normen, EmpfehlungenNormen, Empfehlungen ANSIANSI ASTMASTM AWSAWS ASNTASNT

Reference CodeReference Code
ASME B31.1ASME B31.1
Power PipingPower Piping

Section IISection II
MaterialMaterial

Section VSection V
ZfPZfP

Section IXSection IX
SchweißenSchweißen

"Inservice"-Code"Inservice"-Code Section VISection VI
HeizkesselHeizkessel

Section VIISection VII
DampfkesselDampfkessel

Section XISection XI
Nuclear PowerNuclear Power

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

Section IVSection IV
HeizkesselHeizkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.

ASME B31.3ASME B31.3Section IIISection III
Nuclear PowerNuclear Power

Section VIII-2Section VIII-2
DruckbehälterDruckbehälter RohrleitungenRohrleitungen

Section XSection X
Fiber PlasticsFiber Plastics

Section XIISection XII
Transport TanksTransport Tanks

Hierachie der Standards



7.3.6 Qualification of Nondestructive Examination Personnel
a) The Manufacturer shall be responsible for assuring that nondestructive examination 

(NDE) personnel have been qualified and certified in accordance with their 
employer’s written practice prior to performing or evaluating examinations required 
by this Division. SNT-TC-1A or CP-189 shall be used as a guideline for employers to 
establish their written practice. National or international Central Certification 
Programs, such as the ASNT Central Certification Program (ACCP), may be used to 
fulfill the examination and demonstration requirements of the employer’s written 
practice. Provisions for training, experience, qualification, and certification of NDE 
personnel shall be described in the Manufacturer’s Quality Control System.

b) NDE personnel shall be qualified by examination. Qualification of NDE Level III 
personnel certified prior to the 2004 Edition of this Division may be based on 
demonstrated ability, achievement, education, and experience. Such qualification 
shall be specifically addressed in the written practice. When NDE personnel have 
been certified in accordance with a written practice based on an edition of SNT-TC-
1A or CP-189 referenced in Table 1.1 (Edition 2006), their certification shall be valid 
until their next scheduled recertification.

c) Recertification shall be in accordance with the employer’s written practice based on the 
edition of SNT-TC-1A or CP-189 referenced in Table 1.1(Edition 2006). 
Recertification may be based on evidence of continued satisfactory performance or 
by reexamination(s) deemed necessary by the employer.

Section VIII-2  7.3.6 NDE Personnel

NDE Personnel; Written Practice



NDE Personnel; Written Practice

• ASME - Boiler & Pressure Vessel Code

• National Board Inspection Code   NBIC

• Verordnungen am Standort der Anlage (NB-370)
(z.B. Minnesota, New York City, Quebec, Timbuktu,...)

Normen, EmpfehlungenNormen, Empfehlungen ANSIANSI ASTMASTM AWSAWS ASNTASNT

Reference CodeReference Code
ASME B31.1ASME B31.1
Power PipingPower Piping

Section IISection II
MaterialMaterial

Section VSection V
ZfPZfP

Section IXSection IX
SchweißenSchweißen

"Inservice"-Code"Inservice"-Code Section VISection VI
HeizkesselHeizkessel

Section VIISection VII
DampfkesselDampfkessel

Section XISection XI
Nuclear PowerNuclear Power

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

Section IVSection IV
HeizkesselHeizkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.

ASME B31.3ASME B31.3Section IIISection III
Nuclear PowerNuclear Power

Section VIIISection VIII
DruckbehälterDruckbehälter RohrleitungenRohrleitungen

Section XSection X
Fiber PlasticsFiber Plastics

Section XIISection XII
Transport TanksTransport Tanks

Hierachie der Standards



Chapter VI: Examination, Inspection, Stamping

136 INSPECTION AND EXAMINATION
Verantwortung: zwischen Hersteller und Betreiber zu vereinbaren, wer Sicht- und
Zf-Prüfung durchführt.

136.3.2 Qualification of NDE Personnel.

Personnel who perform nondestructive examination of welds shall be qualified and 
certified for each examination method in accordance with a program established by 
the employer of the personnel being certified, which shall be based on the following 
minimum requirements: (“written practice”)

(A) instruction in the fundamentals of the nondestructive examination method.

(B) on-the-job training to familiarize the NDE personnel with the appearance and 
interpretation of indications of weld defects. The length of time for such training

shall be sufficient to assure adequate assimilation of the knowledge required.

(C) an eye examination performed at least once each year to determine optical 
capability of NDE personnel to perform the required examinations.

Chapter VI: Examination, Inspection, Stamping

136.3.2 Qualification of NDE Personnel.

(D) upon completion of (A) and (B) above, the NDE personnel shall be given an oral 
or written examination and performance examination by the employer to determine

if the NDE personnel are qualified to perform the required examinations and 
interpretation of results.

(E) certified NDE personnel whose work has not included performance of a specific 
examination method for a period of 1 year or more shall be recertified by

successfully completing the examination of (D) above and also passing the visual 
examination of (C) above.

Substantial changes in procedures or equipment shall require recertification of the 
NDE personnel. As an alternative to the preceding program, the requirements of 
ASME Section V, Article 1 may be used for the qualification of NDE personnel. 
Personnel qualified to AWS QC1 may be used for the visual examination of welds.

136.4 Examination Methods of Welds

Types and Extent for pressure welds are specified in Table 136.4.

Acceptance Standards:
136.4.2 VT 136.4.3 MT 136.4.4 PT
136.4.5 RT 136.4.6 UT



Mitgeltende Normen

SNT-TC-1A

Code Section

Section I

Section III, NCA

Section V

Section VIII, Div.1

Section VIII, Div.2

Section VIII, Div.3

Section XII

B31.1b-2010

B31.3-2014

Edition Referenced

2006

2011

2006

2006

2006

2006

2006

SNT Specification deleted

2006

Page

232

48

1

6

1-8

4

2

246

Source of Refenece

Table A-360

Table NCA-7100-2

T-120(e)(1)

Table U-3

Table 1.1

Table KG-141

TG-130.1

Appendix F

Appendix E

+

ASME Code Edition 2013
References to SNT-TC-1A



SNT-TC-1A – Written Practice – Manufacturer

►The employer (manufacturer of the pressure vessel) shall establish a 
written practice for the control and administration of NDT personnel 
training, examination and certification.

► Training in accordance to WP

► Examination in accordance to WP

► Certification in accordance to WP

►The employer’s written practice should describe the responsibility of 
each level of certification for determining the acceptability of materials or 
components in accordance with the applicable codes, standards,  
specifications and procedures.

► The employer’s written practice shall describe the training, experience 
and examination requirements for each level of certification.

► The employer’s written practice shall be reviewed and approved by the 
employer’s NDT Level III.

► The employer’s written practice shall be maintained on file.

SNT-TC-1A – Written Practice – Content

►The content of the written practice shall include at least the following 
topics for the Personnel Qualification and Certification in Nondestructive 
Testing:

► Scope

► Definitions

► Nondestructive Testing Methods 

► Levels of Qualification including Responsibilities 

► Written Practice for NDE-Methods e.g. PT, MT, RT, UT

► Education, Training and Experience Requirements for Initial 
Qualification

► Training Programs 

► Examinations including visual capability

► Certification

► Technical Performance Evaluation 

► Interrupted Service 

► Recertification

► Termination

► Reinstatement



Jaeger Standard
Chart

Ishihara Test

Eye Examination

ASME Reference Code

Was

ist zu prüfen?



• ASME - Boiler & Pressure Vessel Code

• National Board Inspection Code   NBIC

• Verordnungen am Standort der Anlage (NB-370)
(z.B. Minnesota, New York City, Quebec, Timbuktu,...)

Normen, EmpfehlungenNormen, Empfehlungen ANSIANSI ASTMASTM AWSAWS ASNTASNT

Reference CodeReference Code
ASME B31.1ASME B31.1
Power PipingPower Piping

Section IISection II
MaterialMaterial

Section VSection V
ZfPZfP

Section IXSection IX
SchweißenSchweißen

"Inservice"-Code"Inservice"-Code Section VISection VI
HeizkesselHeizkessel

Section VIISection VII
DampfkesselDampfkessel

Section XISection XI
Nuclear PowerNuclear Power

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

Section IVSection IV
HeizkesselHeizkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.

ASME B31.3ASME B31.3Section IIISection III
Nuclear PowerNuclear Power

Section VIIISection VIII
DruckbehälterDruckbehälter RohrleitungenRohrleitungen

Section XSection X
Fiber PlasticsFiber Plastics

Section XIISection XII
Transport TanksTransport Tanks

Hierachie der Standards

► PW-40

Sec. V.PPT 11/2010

Repair of Defects

PW-40.1 

Weld imperfections, such as cracks, pinholes (nadelförmiger Lunker), and 
incomplete fusion, detected visually or by leakage tests or by the examinations 
described in PW-11 and found to be rejectable, shall be removed by mechanical 
means or by thermal grooving processes, after which the joint shall be rewelded
and reexamined.



FIRETUBE BOILERS

► PFT

PFT-12.2.6 Welded tube attachments as shown by Fig. PFT-12.1, illustration (h),
may be made with partial or no insertion of the tube into the flat tubesheet. The
following requirements shall be met for these attachments:

(f) Each weld surface on the tube I.D. shall receive either a MT or PT examination
in accordance with A-260 or A-270 of Appendix A, as applicable. In addition, a VT
of the weld surface on the tube O.D. shall be performed. The maximum
practicable number of these welds, but in no case fewer than 50%, shall be VT.
VT shall show complete penetration of the joint root and freedom from cracks.

.

.

.

VT

MT / PT

• ASME - Boiler & Pressure Vessel Code

• National Board Inspection Code   NBIC

• Verordnungen am Standort der Anlage (NB-370)
(z.B. Minnesota, New York City, Quebec, Timbuktu,...)

Normen, EmpfehlungenNormen, Empfehlungen ANSIANSI ASTMASTM AWSAWS ASNTASNT

Reference CodeReference Code
ASME B31.1ASME B31.1
Power PipingPower Piping

Section IISection II
MaterialMaterial

Section VSection V
ZfPZfP

Section IXSection IX
SchweißenSchweißen

"Inservice"-Code"Inservice"-Code Section VISection VI
HeizkesselHeizkessel

Section VIISection VII
DampfkesselDampfkessel

Section XISection XI
Nuclear PowerNuclear Power

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

Section IVSection IV
HeizkesselHeizkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.

ASME B31.3ASME B31.3Section IIISection III
Nuclear PowerNuclear Power

Section VIIISection VIII
DruckbehälterDruckbehälter RohrleitungenRohrleitungen

Section XSection X
Fiber PlasticsFiber Plastics

Section XIISection XII
Transport TanksTransport Tanks

Hierachie der Standards



REQUIREMENTS FOR BOILERS FABRICATED BY WELDING
HW-820.7 The welded joint between two members joined by the inertia and continuous 
drive friction welding (Reibschweißen) processes shall be a full penetration weld. 
Visual examination of the as-welded flash roll of each weld shall be made as an in-
process check.

REQUIREMENTS FOR BOILERS FABRICATED BY BRAZING
HB-1301 BRAZED JOINT EFFICIENCY FACTORS
(a) The joint efficiency factor to be used in design of boilers with brazed joints shall be 
0.80 for joints in which visual examination assures that the brazing filler metal has 
penetrated the entire joint.
HB-1503 VISUAL EXAMINATION
(a) Where possible, both sides of each brazed joint shall be visually examined after flux residue 
removal. Where it joint), the Inspector shall check the design to determine that the proper joint 
factor has been employed, unless he can assure himself that the brazing filler metal has been 
preplaced in such a manner that it satisfied HB-1304.
(b) There shall be evidence that the brazing filler metal has penetrated the joint. In a butt braze 
there shall be no concavity. The braze may be repaired or rebrazed.
(c) The presence of a crack in the brazing filler metal shall be cause for rejection. Dye penetrant
inspection maybe used if desired. The braze may be repaired or rebrazed.
(d) The presence of a crack in the base metal adjacent to a braze shall be cause for rejection even 
if the crack is filled with brazing alloy. Such cracking shall not be repaired.
(e) Visible pinholes or open defects in the braze shall be cause for rejection. The joint may be 
rebrazed.
(f) Rough fillets, particularly those with a convex appearance, are cause for rejection. Such joints 
may be repaired or rebrazed.

Section IV - Heating Boiler and NDE
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• National Board Inspection Code   NBIC
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VT Examination Requirements

Was ? Examination 
Requirements

Prüfanforderungen
ist VT zu prüfen

Visual Examination - VT
UG-93 Inspection of Materials

(d) All materials to be used in constructing a pressure vessel shall be examined 
before fabrication for the purpose of detecting, as far as possible, imperfections
which would affect the safety of the vessel.

(1) Particular attention should be given to cut edges and other parts of
rolled plate which would disclose the existence of serious laminations,
shearing cracks, and other imperfections.

(2) All materials that are to be tested in accordance with the
requirements of UG-84 (Impact Test) shall be inspected for surface cracks.

Section VIII-1          NDE - VT



• ASME - Boiler & Pressure Vessel Code

• National Board Inspection Code   NBIC
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7.4.1 Nondestructive Examination Requirements

7.4.1.1 All finished welds shall be subject to VT visual examination in 
accordance with paragraph 7.5.2.

7.4.1.2 All finished welds shall be subject to nondestructive examination 
depending on Examination Group selected in paragraph 7.4.2 and the Joint 
Category and Weld Type as defined in paragraph 4.2.

7.4.1.3 All welding shall be subject to in-process examination by VT visual 
examination at the fit-up stage and during back gouging.

Section VIII-2  7.4 Examination of Welded Joints

Section VIII-2  7.4 Examination of Welded Joints

7.5.2 VISUAL EXAMINATION

7.5.2.1 Examination Method. All welds for pressure retaining parts 
shall be visually examined. Personnel performing visual examinations 
shall have vision, with correction if necessary, to read a Jaeger Type 
No. 2 Standard Chart at a distance of not less than 300 mm (12 in.), 
and be capable of distinguishing and differentiating contrast between 
colors used. Compliance with this requirement shall be demonstrated 
annually.
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RT, UT, PT, MT and VT Examination Requirements

Was ? Examination 
Requirements

Prüfanforderungen
ist RT, UT, PT, MT und VT zu prüfen



GENERAL NOTES:

(a) All welds shall be given a visual examination in addition to the type of specific nondestructive examination specified.
(b) NPS — nominal pipe size.
(c) RT — radiographic examination; UT — ultrasonic examination; MT — magnetic particle examination; PT — liquid penetrant examination; VT — visual examination. 
(d) For nondestructive examinations of the pressure retaining component, refer to the standards listed in Table 126.1 or manufacturing specifications.
(e) Acceptance standards for nondestructive examinations performed are as follows: MT — see para. 136.4.3; PT — see para. 136.4.4; VT — see para. 136.4.2; RT — see para. 136.4.5; 

UT — see para. 136.4.6.

NOTES:

(1) The thickness of butt welds is defined as the thicker of the two abutting ends after end preparation.
(2) RT may be used as an alternative to PT or MT when it is performed in accordance with para. 136.4.5.
(3) RT or UT of branch welds shall be performed before any nonintegral reinforcing material is applied.
(4) In lieu of volumetric examination (RT, UT) of welded branch connections when required above, surface examination (PT, MT) is acceptable and, when used, shall be performed at the 

lesser of one-half of the weld thickness or each 1⁄2 in. (12.5 mm) of weld thickness and all accessible final weld surfaces.
(5) Fillet welds not exceeding 1⁄4 in. (6 mm) throat thickness which are used for the permanent attachment of nonpressure retaining parts are exempt from the PT or MT requirements of the

above Table.

Table 136.4  Examination Requirements

GENERAL NOTES:

(a) All welds shall be given a visual examination in addition to the type of specific nondestructive examination specified.
(b) NPS — nominal pipe size.
(c) RT — radiographic examination; UT — ultrasonic examination; MT — magnetic particle examination; PT — liquid penetrant examination; VT — visual examination. 
(d) For nondestructive examinations of the pressure retaining component, refer to the standards listed in Table 126.1 or manufacturing specifications.
(e) Acceptance standards for nondestructive examinations performed are as follows: MT — see para. 136.4.3; PT — see para. 136.4.4; VT — see para. 136.4.2; RT — see para. 136.4.5; 

UT — see para. 136.4.6.

NOTES:

(1) The thickness of butt welds is defined as the thicker of the two abutting ends after end preparation.
(2) RT may be used as an alternative to PT or MT when it is performed in accordance with para. 136.4.5.
(3) RT or UT of branch welds shall be performed before any nonintegral reinforcing material is applied.
(4) In lieu of volumetric examination (RT, UT) of welded branch connections when required above, surface examination (PT, MT) is acceptable and, when used, shall be performed at the 

lesser of one-half of the weld thickness or each 1⁄2 in. (12.5 mm) of weld thickness and all accessible final weld surfaces.
(5) Fillet welds not exceeding 1⁄4 in. (6 mm) throat thickness which are used for the permanent attachment of nonpressure retaining parts are exempt from the PT or MT requirements of the

above Table.

NPS 10NPS 3

NPS 1

B31.1: Table 136.4   Examples
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GENERAL NOTES:

(a) All welds shall be given a visual examination in addition to the type of specific nondestructive examination specified.
(b) NPS — nominal pipe size.
(c) RT — radiographic examination; UT — ultrasonic examination; MT — magnetic particle examination; PT — liquid penetrant examination; VT — visual examination. 
(d) For nondestructive examinations of the pressure retaining component, refer to the standards listed in Table 126.1 or manufacturing specifications.
(e) Acceptance standards for nondestructive examinations performed are as follows: MT — see para. 136.4.3; PT — see para. 136.4.4; VT — see para. 136.4.2; RT — see para. 136.4.5; 

UT — see para. 136.4.6.

NOTES:

(1) The thickness of butt welds is defined as the thicker of the two abutting ends after end preparation.
(2) RT may be used as an alternative to PT or MT when it is performed in accordance with para. 136.4.5.
(3) RT or UT of branch welds shall be performed before any nonintegral reinforcing material is applied.
(4) In lieu of volumetric examination (RT, UT) of welded branch connections when required above, surface examination (PT, MT) is acceptable and, when used, shall be performed at the 

lesser of one-half of the weld thickness or each 1⁄2 in. (12.5 mm) of weld thickness and all accessible final weld surfaces.
(5) Fillet welds not exceeding 1⁄4 in. (6 mm) throat thickness which are used for the permanent attachment of nonpressure retaining parts are exempt from the PT or MT requirements of the

above Table.
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B 31.3 – 2016

Fluid Service Long. Joint Girth Joint Branch conn.

Category D - 341.4.2

ungiftig, unbrennbar, ungefährlich,

vom Betreiber zu spezifizieren

design pressure ≤1035 kPa

VT

344.2

VT

344.2

VT

344.2

Normal - 341.4.1 100% VT
RT depd on Eff

5% VT
5% RT

5% VT

Category M - M341

Giftige Medien, selbst der einmalige

Kontakt mit kleinen Mengen schädigt

ungeschützte Personen vom Betreiber 

zu spezifizieren

100% VT
RT depd on Eff

100% VT
20% RT

100% VT
RT for butt welds

Severe Cyclic Service-341.4.3

Mehr als 7000 Lastspiele
und erhebliche Spannungen 
(SE>0,8SA)

100% VT
RT depd on Eff

100% RT 100% MT/PT, 

RT for butt welds

In addition all examination specified in the Engineering Design shall be required. 

For Details please refer to B31.3 Chapter VI

B31.3: Chapter VI:   Prüfumfang





ASME Construction Code

Welche?

Akzeptanzkriterien

Acceptance Standards of VT

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.
Section IIISection III
Nuclear PowerNuclear Power

Acceptance Criteria

Akzeptanzkriterien

Welche ?
Ungänzen sind erlaubt bei VT

Section VIII-2Section VIII-2
DruckbehälterDruckbehälter

Section VIII-1Section VIII-1
DruckbehälterDruckbehälter

several

PFT-12.2.3 (f) FIRETUBE BOILERS
Visual examination shall show complete penetration of the joint root and freedom
from cracks.

PW-40 REPAIR OF DEFECTS
PW-40.1 Weld imperfections, such as cracks, pinholes, and incomplete fusion, 
detected visually or by . . . 



Acceptance Standards of VT

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.
Section IIISection III
Nuclear PowerNuclear Power

Acceptance Criteria

Akzeptanzkriterien

Welche ?
Ungänzen sind erlaubt bei VT

Section VIII-2Section VIII-2
DruckbehälterDruckbehälter

Section VIII-1Section VIII-1
DruckbehälterDruckbehälter

7.5.2.2
Table 7.6

Welds that are observed to have indications exceeding the criteria given in 
Table 7.6 are unacceptable. Unacceptable indications shall be removed or
reduced to an indication of acceptable size.  .  .  .

VT examination does not require a written VT procedure

Acceptance Standards of VT



Acceptance Standards of VT

Acceptance Standards of VT

Construction-CodeConstruction-Code

Section ISection I
DampfkesselDampfkessel

ASME B31.1ASME B31.1

Kraftw. Rohrleit.Kraftw. Rohrleit.
Section IIISection III
Nuclear PowerNuclear Power

Acceptance Criteria

Akzeptanzkriterien

Welche ?
Ungänzen sind erlaubt bei VT

Section VIII-2Section VIII-2
DruckbehälterDruckbehälter

Section VIII-1Section VIII-1
DruckbehälterDruckbehälter

136.4.2 (A)

A written VT procedure is required !

The following indications are unacceptable:
(A.1) cracks — external surface.
(A.2) undercut on surface which is greater than 1⁄32 in. (1.0 mm) deep.
(A.3) weld reinforcement greater than specified in Table 127.4.2.
(A.4) lack of fusion on surface.
(A.5) incomplete penetration (applies only when inside surface is readily accessible).
(A.6) any other linear indications greater than 3⁄16 in. (5.0 mm) long.
(A.7) surface porosity with rounded indications having dimensions greater than 3⁄16 in. 
(5.0 mm) or four or more rounded indications separated by 1⁄16 in. (2.0 mm) or less 
edge to edge in any direction. Rounded indications are indications which are circular 
or elliptical with their length less than three times their width.



Process Piping
Prozessrohrleitungen
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Acceptance Criteria

Acceptance Criteria

Akzeptanzkriterien

Construction Code

Welche ?
Ungänzen sind erlaubt

FIG. 341.3.2 TYPICAL WELD IMPERFECTIONS



TABLE 341.3.2 ACCEPTANCE CRITERIA FOR WELDS

VIELEN DANK FÜR IHRE 
AUFMERKSAMKEIT!

FRAGEN?




