ICS 77.040.20 N B

CCSH 26

ENERGY INDUSTRY STANDARD OF THE

PEOPLE'S REPUBLIC OF CHINA

NB/T 47013.3-2023

Replacing NB/T 47013.3-2015

Nondestructive testing of pressure equipments - Part 3:
Ultrasonic testing

AEIRETIN £3589 BAERN

Issued on: December 28, 2023 Implemented on: June 28, 2024

Issued by: National Energy Administration of the PRC

Preview: page 1 of 5 shown, 116 in the full document. Complete English PDF, instant download:
https://chinastandards.org/standards/nb-t-47013-3-2023


https://chinastandards.org/standards/nb-t-47013-3-2023

Table of Contents

1 Scope

2 Normative references
3 Terms and definitions
4 General requirements

5 Ultrasonic testing methods and quality grading for raw materials or parts used in
pressure equipment

6 Ultrasonic testing methods and quality grading for welded joints of pressure
equipment

7 Ultrasonic methods for thickness measurement of pressure equipment
8 Ultrasonic testing methods for in-service pressure equipment
9 Ultrasonic testing records and reports

Annex A (normative) Requirements for the electrical performance indexes of ultrasonic
testing instruments

Annex B (normative) Requirements for the performance indexes of probes used in
ultrasonic testing

Annex C (normative) Performance requirements for dual-crystal straight probes

Annex D (normative) Ultrasonic angle-probe testing method and acceptance criteria
for plates used in pressure equipment

Annex E (normative) Ultrasonic angle-probe testing method and quality grading for
ring-shaped and cylindrical forgings of carbon steel and low alloy steel used in
pressure equipment

Annex F (normative) Ultrasonic angle-probe testing method for austenitic stainless
steel ring-shaped and cylindrical forgings used in pressure equipment

Annex G (normative) Ultrasonic testing method and quality grading for overlay-welded
layers of pressure equipment

Annex H (normative) Ultrasonic testing method and quality grading for butt joints of
pressure equipment made of aluminium and aluminium alloy and of titanium

Annex | (normative) Ultrasonic testing method and quality grading for welded butt
joints of austenitic stainless steel and nickel-based alloy in pressure equipment

Annex J (normative) Ultrasonic testing method for longitudinal curved-surface butt
joints of pressure equipment

Annex K (normative) Ultrasonic testing method for circumferential curved-surface butt
joints of pressure equipment

Annex L (normative) Ultrasonic testing method for corner joints between nozzles and
shells (or heads) of pressure equipment

Annex M (normative) Ultrasonic testing method for T-shaped welded joints of
pressure equipment

1

Preview: page 2 of 5 shown, 116 in the full document. Complete English PDF, instant download:
https://chinastandards.org/standards/nb-t-47013-3-2023

N PR e

31
50
55
61

62

64
65

67

69

74

76

80

83

98

102

106

110


https://chinastandards.org/standards/nb-t-47013-3-2023

Annex N (normative) Specific requirements for the ultrasonic testing of different types
of welded joints

Annex O (normative) CSK-IIIA test block
Annex P (normative) Determination of the transfer loss difference of sound energy
Annex Q (normative) Echodynamic pattern modes

Annex R (normative) Flaw height measurement method (1): determination of flaw
height by the tip diffraction wave method

Annex S (normative) Flaw height measurement method (2): determination of flaw
height by the maximum end-echo method

Annex T (normative) Flaw height measurement method (3): determination of flaw
height by the minus 6 dB method

Annex U (informative) Ultrasonic testing methods for pressure equipment using
imaging techniques

Foreword

112
121
122
125

128

132

134

136

This document was issued on 28 December 2023 by the National Energy Administration of

the PRC and takes effect on 28 June 2024.

Itis a NB/T standard: recommended rather than compulsory, but it is the text a Chinese

reviewer applies when assessing a submission.
It is classified under ICS 77.040.20, Chinese classification H 26.

It replaces NB/T 47013.3-2015, which is superseded.

This document was drafted in accordance with the rules given in GB/T 1.1-2020, Directives
for standardization - Part 1: Rules for the structure and drafting of standardizing documents.

This document is Part 3 of NB/T 47013, Nondestructive testing of pressure equipments.

The following parts of NB/T 47013 have already been issued:
Part 1: General requirements;

Part 2: Radiographic testing;

Part 3: Ultrasonic testing;

Part 4: Magnetic particle testing;

Part 5: Penetrant testing;

Part 6: Eddy current testing;

Part 7: Visual testing;

Part 8: Leak testing;
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Part 9: Acoustic emission testing;

Part 10: Time of flight diffraction ultrasonic testing;
Part 11: Digital radiographic imaging testing;

Part 12: Magnetic flux leakage testing;

Part 13: Pulsed eddy current testing;

Part 14: Computed radiographic testing;

Part 15: Phased array ultrasonic testing.

This document replaces NB/T 47013.3-2015, Nondestructive testing of pressure
equipments - Part 3: Ultrasonic testing. In addition to structural adjustments and editorial
changes, the following main technical changes have been made with respect to NB/T
47013.3-2015:

a) it has been made clear that reference blocks comprise general-purpose reference blocks
and special reference blocks, and the applicable scope of each has been specified;

b) the requirements for process validation and the methods of process validation have been
further clarified,;

c) the applicable range of the ultrasonic testing of plates for pressure equipment has been
adjusted, being extended from the range 6 mm to 250 mm to any thickness greater than or
equal to 6 mm;

d) the applicable range for longitudinal butt joints of pressure equipment has been enlarged,
changing from an inside-to-outside diameter ratio greater than or equal to 65 percent to an
inside-to-outside diameter ratio greater than or equal to 60 percent;

e) a method for measuring the wall thickness of clad steel plates for pressure equipment
has been added;

f) Annex E, Ultrasonic angle-probe testing method and quality grading for ring-shaped and
cylindrical forgings of carbon steel and low alloy steel used in pressure equipment, has
been revised as a whole: its applicable range has been enlarged, the reference blocks and
the reference reflectors have been modified, and the testing method has been modified;

g) Annex F, Ultrasonic angle-probe testing method for austenitic stainless steel ring-shaped
and cylindrical forgings used in pressure equipment, has been revised as a whole: its
applicable range has been enlarged and the testing method has been modified;

h) Annex I, Ultrasonic testing method and quality grading for welded butt joints of austenitic
stainless steel and nickel-based alloy in pressure equipment, has been revised as a whole:
its applicable range has been enlarged, the reference blocks have been modified, testing
technique levels have been added, and testing methods for longitudinal flaws and for
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transverse flaws have been specified;

i) a new informative Annex U, Ultrasonic testing methods for pressure equipment using
imaging techniques, has been added, providing testing methods for recordable ultrasonic
testing.

This document was proposed by and is under the jurisdiction of the National Technical
Committee on Boilers and Pressure Vessels of Standardization Administration of China
(SAC/TC 262).

Drafting organizations of this document: Hefei General Machinery Research Institute Co.,
Ltd.; China Special Equipment Inspection and Research Institute; Shanghai Electric
Nuclear Power Equipment Co., Ltd.; China First Heavy Industries Group Dalian
Hydrogenation Reactor Manufacturing Co., Ltd.; Morimatsu (Jiangsu) Heavy Industry Co.,
Ltd.; Institute of Acoustics of the Chinese Academy of Sciences; Zhejiang Academy of
Special Equipment Science; Lanzhou LS Heavy Equipment Co., Ltd.; Sichuan Jiacheng QOil
and Gas Pipeline Quality Testing Co., Ltd.; China Energy Engineering Group Zhejiang
Thermal Power Construction Co., Ltd.; Wuhan Zhongke Innovation Technology Co., Ltd.;
Shantou Institute of Ultrasonic Instruments Co., Ltd.; Zhejiang Youerte Testing Technology
Co., Ltd.; Shandong Ruixiang Mould Co., Ltd.

Main drafters of this document: Yan Changzhou, Zheng Hui, Xu Zunyan, Zhou Fengge,
Zhou Yufeng, Jiang Yanshan, Lian Guoxuan, Chen Xiantao, Jin Nanhui, Su Zaichun, Yuan
Keyi, Cheng Jingwei, Wu Yong, Xu Yunwei, Lin Guanghui, Chen Honglong, Liu Zhanglong,
Wei Zhongrui.

The successive editions of this document and of the documents it replaces are as follows:
JB 4730-1994;
JB/T 4730.3-2005;

NB/T 47013.3-2015.

1 Scope

NB/T 47013.3-2023 is Part 3 of the Chinese standard for non-destructive testing of
pressure equipment, and it governs ultrasonic testing. The NB/T 47013 series is the
reference an inspector applies to pressure vessels, boilers and pressure piping in China,
and this part is the one that decides whether a weld or a forging is accepted on the
evidence of an ultrasonic examination. It replaces the 2015 edition. The document fixes the
qualification of the personnel who perform and evaluate the test, the equipment and its
verification - flaw detectors, probes, cables and reference blocks - and the calibration
performed before and during the examination. It then sets out the techniques themselves:
contact pulse-echo testing of butt and corner welds in plate, pipe and nozzle geometries,
testing of forgings, castings and bolting, thickness measurement, and the specialised
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