
Table of Contents

Preface	 ix

Acknowledgments	 x

1.	 Introduction	 1
	 1.1  Procedures and rules	 2
	 1.2  Standards	 3
	 1.2.1 H istory and purpose of standards	 3
	 1.2.2  A few examples of standards throughout the ages	 3
	 1.2.3  Classification	 5
	 1.2.4 L imited consensus standards	 5
	 1.2.5 G eneral consensus standards	 5
	 1.2.6 G overnmental standards	 6
	 1.2.6.1  Jurisdictional standards	 6
	 1.2.6.2  Non-jurisdictional governmental standards	 6
	 1.3  Application of standards	 7
	 1.3.1 � Practical limits for operating conditions to improve 

safety and reliability	 7
	 1.3.2 � Permissible materials of construction, performance 

criteria, and pertinent data	 9
	 1.3.3  Safe design rules	 9
	 1.3.4 G uidance for construction details	 10
	 1.3.5  Available methodologies for inspection and testing	 10
	 1.3.6  Safe operating parameters	 10
	 1.4  Engineering software applications	 10
2.	 General consensus standards and codes	 12
	 2.1  Purpose of standards	 12
	 2.1.1  Standards for safety and reliability	 12
	 2.1.2  Standards to reduce cost	 14
	 2.1.3  Standards for increased flexibility	 16
	 2.1.4  Standards for promotion of business	 16
	 2.1.5 H elp society to function	 17
	 2.2 G eneral consensus standards	 17
	 2.3  American National Standards Institute (ANSI)	 18
	 2.4  Codes	 19
	 2.4.1  National codes	 19
	 2.4.2  International codes	 20
	 2.5  Some ANSI accredited organizations	 20
	 2.5.1  American Society of Mechanical Engineers (ASME)	 20
	 2.5.2  American Society for Testing and Materials (ASTM)	 23
	 2.5.3  American Petroleum Institute (API)	 24

ASME_Primer on Engineering Standards_FM.indd           iv             Manila Typesetting Company             04/09/2014  12:18PM

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

ASME_Primer on Engineering Standards_FM.indd           v             Manila Typesetting Company             04/09/2014  12:18PM



vi	 Contents

	 2.5.4  Underwriters Laboratory (UL)	 24
	 2.5.5 � National Board of Boiler and Pressure Vessel 

Inspectors (NBBI)	 24
	 2.5.6  American Society of Civil Engineers (ASCE)	 25
	 2.5.7  Institute of Electrical and Electronics Engineers (IEEE)	25
3.	 Limited consensus standards	 26
	 3.1 T ypes of standards	 26
	 3.2  Proprietary versus non-proprietary standards	 28
	 3.2.1  Proprietary standards	 28
	 3.2.2  Non-proprietary standards	 29
	 3.3 �G overnmental and jurisdictional limited  

consensus standards	 29
	 3.3.1  NASA	 29
	 3.3.2  Army Corp of Engineers	 29
	 3.3.3  National Institute of Standard and Technology (NIST)	 29
	 3.3.4  National Science Foundation (NSF)	 30
	 3.3.5 � U.S. Department of Agriculture (USDA)— 

Forest Service	 30
	 3.3.6  United States Food and Drug Administration (FDA)	 30
	 3.3.7  Municipalities	 30
4.	 Jurisdictional standards	 31
	 4.1 R egulations and jurisdictional requirements	 31
	 4.2  Jurisdictional standards implementations	 35
	 4.3  Sample jurisdictional standards: The OSHA regulations	 35
	 4.4 O SHA general duty clause	 37
	 4.5  Summary	 38
5.	 Standards development process	 39
	 5.1  ANSI general consensus standards	 39
	 5.2 �G overnment non-jurisdictional standards: DOD,  

NASA, etc.	 41
	 5.3  Corporate standards—public and proprietary	 41
	 5.3.1  Corporate public standards	 41
	 5.3.2  Corporate proprietary standards	 42
	 5.4 L imited consensus standards	 42
	 5.5  International analytical programs	 42
6.	 Types of standards	 44
	 6.1  Introduction	 44
	 6.2  Performance standards	 44
	 6.3  Prescriptive standards	 44
	 6.4  Component standards	 45
	 6.5 H ybrid standards	 45
	 6.6 V erification and validation process	 48

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

ASME_Primer on Engineering Standards_FM.indd           vi             Manila Typesetting Company             04/09/2014  12:18PM ASME_Primer on Engineering Standards_FM.indd           vii             Manila Typesetting Company             04/09/2014  12:18PM



Contents	 vii

7.	 Standards interpretation and relief	 51
	 7.1 G eneral discussion	 51
	 7.2  Standards adoption	 52
	 7.3  Effect of non-compliance with standards	 52
	 7.3.1  New products	 54
	 7.3.2  Post-manufacturing non-compliance	 55
	 7.3.2.1 G eneral discussion	 55
	 7.3.2.2  Product degradation	 56
	 7.3.2.3  Non-compliance due to changes in standards	 57
	 7.3.2.4  Post-manufacturing compliance	 58
	 7.4  Standards interpretations	 58
	 7.4.1  Informal processes	 58
	 7.4.2 F ormal interpretations	 59
	 7.4.2.1 � Interpretations of national consensus  

standards	 59
	 7.4.2.2 � Interpretations of governmental regulation	 60
	 7.5 T ailoring	 60
	 7.5.1  Non-mandatory standards tailoring	 61
	 7.5.2 L egislative tailoring	 61
	 7.5.3 G overnmental agency supplemental standards	 61
	 7.6 W aivers and variances	 61
	 7.6.1 W aivers of corporate standards	 61
	 7.6.2  Code cases	 62
	 7.6.3 V ariances from jurisdictional standards	 64
	 7.6.3.1 �G eneral industry variances from OSHA 

standards	 65
	 7.6.3.2 �G overnmental agency alternate standards	 65
	 7.7  Summary	 65
8.	 Characteristics of a good standard	 67
	 8.1  Introduction	 67
	 8.2  Clarity and understanding	 67
	 8.3  Scope	 67
	 8.4 T erminology	 68
	 8.5  Structure and organization	 69
	 8.6  Consistency	 69
	 8.7 R eferences to other standards	 70
	 8.8  Attention to details	 70
	 8.9  Supplementing a standard	 70
	 8.10 T imelines	 70
	 8.11  Summary	 71

ASME_Primer on Engineering Standards_FM.indd           vi             Manila Typesetting Company             04/09/2014  12:18PM

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

ASME_Primer on Engineering Standards_FM.indd           vii             Manila Typesetting Company             04/09/2014  12:18PM



viii	 Contents

Acronyms	 72

Appendix A:
Some American and International Standards  
Organizations Developing General Consensus  
Standards	 74

Appendix B:
Some Industrial Organizations that Publish Limited 
Consensus Standards	 77

Appendix C:
Jurisdictional Agencies	 78

Biography	 79

References	 81

Index	 82

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

ASME_Primer on Engineering Standards_FM.indd           viii             Manila Typesetting Company             04/09/2014  12:18PM ASME_Primer on Engineering Standards_FM.indd           ix             Manila Typesetting Company             04/09/2014  12:18PM


