
NEMA EESCTG 2-2022 
Page ii 

© 2022 National Electrical Manufacturers Association 

Table of Contents 
 

1 Purpose ................................................................................................................................................. 1 

2 Scope .................................................................................................................................................... 1 

3 Referenced Codes and Standards ..................................................................................................... 2 

4 Terms and Definitions ......................................................................................................................... 2 

4.1 Capacity Response Spectrum (CRS) ........................................................................................... 2 

4.2 Critical Infrastructure ..................................................................................................................... 2 

4.3 Damping ........................................................................................................................................ 2 

4.4 Design Earthquake ........................................................................................................................ 3 

4.5 Designated Seismic System ......................................................................................................... 3 

4.6 Electrical Equipment ..................................................................................................................... 3 

4.7 Enclosure Force-Resisting System (EFRS) .................................................................................. 3 

4.8 Equipment Importance Factor ....................................................................................................... 3 

4.9 Functional Requirements .............................................................................................................. 3 

4.10 Nonstructural Component ............................................................................................................. 3 

4.11 Parent Equipment, Flexible, Highly ............................................................................................... 3 

4.12 Parent Equipment, Flexible, Moderately ....................................................................................... 3 

4.13 Performance Requirements .......................................................................................................... 4 

4.14 Phase Incoherent Accelerograms ................................................................................................. 4 

4.15 Qualified Person ............................................................................................................................ 4 

4.16 Required Response Spectrum (RRS) ........................................................................................... 4 

4.17 Seismic (Earthquake) Demand ..................................................................................................... 4 

4.18 Structural Integrity ......................................................................................................................... 4 

4.19 Subcomponent Amplification Factor, AFACTOR > 1.0 ...................................................................... 4 

4.20 Subcomponent Supports and Attachments .................................................................................. 4 

4.21 Target Test Level .......................................................................................................................... 4 

4.22 Test Response Spectrum (TRS) ................................................................................................... 5 

4.23 Type Testing Rationalization ......................................................................................................... 5 

4.24 Zero Period Acceleration (ZPA) .................................................................................................... 5 

5 Symbols ................................................................................................................................................ 5 

6 Subcomponent Test Unit and Pre-Test Information ........................................................................ 6 

6.1  Manufacturer and/or Supplier Information .................................................................................... 6 

6.2  Subcomponent Functional Unit Description .................................................................................. 6 

6.2.1  Electrical Ratings....................................................................................................................... 6 

6.2.2  Mechanical Characteristics ....................................................................................................... 7 

6.2.3 Subcomponent Supports and Attachments .............................................................................. 7 



NEMA EESCTG 2-2022 
Page iii 

© 2022 National Electrical Manufacturers Association 

6.3  Subcomponent Testing Requirements .......................................................................................... 7 

6.3.1  Target Test Levels..................................................................................................................... 7 

6.3.2  Continuous Monitoring Instrumentation .................................................................................... 9 

6.3.3  Performance Criteria for Seismic Testing ............................................................................... 10 

6.4 Subcomponent Test Plan ............................................................................................................ 11 

6.5 Representative Product Sampling .............................................................................................. 11 

7 Subcomponent Certification Test Procedure ................................................................................. 11 

7.1  Pre-Test Inspection and Test Unit Setup .................................................................................... 12 

7.2  Pre-Test Functional Compliance Verification .............................................................................. 12 

7.3 Seismic Simulation Test Setup ................................................................................................... 12 

7.3.1  Triaxial, Biaxial, and Uniaxial Testing Requirements .............................................................. 13 

7.3.2  Resonant Frequency Search .................................................................................................. 13 

7.4 Seismic Simulation Test .............................................................................................................. 13 

7.4.1  Required Response Spectra (RRS) ........................................................................................ 13 

7.4.2  Derivation of Test Input Motion ............................................................................................... 14 

7.4.3  Zero Period Acceleration (ZPA) Amplitude Intensity ............................................................... 14 

7.4.4  Shake-Table Test Run ............................................................................................................ 15 

7.4.5  Test Response Spectrum (TRS) Analysis .............................................................................. 15 

7.4.6  Subcomponent Test Unit Capacity Response Spectra (CRS) ................................................ 15 

7.5 Post-Test Inspection ................................................................................................................... 16 

7.6 Post-Test Functional Compliance Verification ............................................................................ 17 

7.7 Seismic Certification Test Series ................................................................................................ 17 

8 Test Laboratory Reports of Test ...................................................................................................... 17 

8.1  Test Laboratory Information ........................................................................................................ 17 

8.2  Test Equipment and Quality Assurance ...................................................................................... 18 

8.3 Test Unit, Test Levels, and Acceptance Criteria ......................................................................... 18 

8.4 Test Results Reporting ................................................................................................................ 18 

Appendix A. Subcomponent Supports and Attachment Mounting ..................................................... 19 

 

  



NEMA EESCTG 2-2022 
Page iv 

© 2022 National Electrical Manufacturers Association 

Figures 
 

Figure 1 Electrical Equipment Nomenclature Distinguishing Parent and Child Test Units ....................... 1 

Figure 2 Subcomponent Demand Spectrum Used for Subcomponent Functional Unit Testing;  
Shape Profiles Based on ICC-ES AC156.................................................................................................. 8 

Figure 3 Example Shake-Table Accelerogram Showing Input Signal Build-Hold-Decay Envelope ....... 14 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



NEMA EESCTG 2-2022 
Page 1 

© 2022 National Electrical Manufacturers Association 

1 Purpose 

The purpose of this test standard is to establish minimum requirements for the seismic certification of 
electrical and medical imaging equipment subcomponents by shake-table testing subcomponents 
independent of the parent equipment they are contained in. This test standard is compatible with the 
special certification requirements for designated seismic systems contained in the 2018, 2015, and 2012 
International Building Code® (IBC) nonstructural seismic provisions. 

The reason for the development of this standard is to provide detailed procedures for seismic certification 
by testing nonstructural electrical and medical imaging equipment subcomponents independent of the 
parent equipment to augment testing subcomponents at the equipment level. There are three sets of test 
criteria: (1) subcomponent test unit and pre-test information, (2) subcomponent certification test 
procedure, and (3) test laboratory reports of test. Testing done in accordance with these criteria is 
intended to enhance certification data for the seismic certification of electrical and medical imaging 
nonstructural components permanently attached to structures, as specified in the IBC model code and 
ASCE/SEI 7 design standard.  

2 Scope 

These test criteria are applicable for shake-table testing of electrical and medical imaging equipment 
subcomponent functional units per Figure 1 nomenclature. The term “subcomponent” is used herein to 
describe various types of equipment functionality resulting from the assemblage of equipment devices 
(i.e., subcomponents) and subassemblies that deliver specific electrical distribution, control, 
electromagnetic, and imaging functions. Subcomponent functional unit testing (i.e., child testing) per 
these criteria is conducted to augment equipment testing (i.e., parent testing) per ICC-ES AC156 test 
protocol. 

Subcomponent testing assumes an equipment importance factor, Ip, greater than one, which requires 
post-test subcomponent functionality validation for designated seismic systems servicing critical 
infrastructure. Additionally, subcomponent testing per these criteria assumes that seismic qualification 
rationalization has been conducted to identify the subcomponents requiring testing for a given product 
line. This test standard provides procedures and criteria for testing subcomponents and does not provide 
selection criteria for type testing rationalization for electrical equipment. This test standard is not 
applicable for use on mechanical or architectural nonstructural components. 

 

Figure 1 
Electrical Equipment Nomenclature 

Distinguishing Parent and Child Test Units 
 


