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Acceptance Testing of Electric Motors and 
Generators 

Abstract-A comprehensive inspection and acceptance test program 
for electric motors and generators is outlined. Recommended electrical 
and mechanical inspections and tests are described, and bearing housing 
and shaft vibration limits are recommended for all types of electric 
machines. The mechanical test procedures and vibration limits described 
are proposed for inclusion in future editions of IEEE and NEMA 
standards. An inspection and test matrix for highly critical special- 
purpose and less critical general-purpose machines is given in an 
appendix. 

T HE intent of this paper is to outline a comprehensive 
inspection and acceptance test program for electric motors 

and generators 300 hp (225 kW) and larger. Induction and 
synchronous machines are included, and liberal references are 
made to IEEE, ANSI, and NEMA standards for the electrical 
tests. In general, standards cover the mechanical aspects of 
electric machines inadequately. The mechanical inspections 
and tests described in this paper build upon the requirements of 
American Petroleum Institute (API) Standard 541 [I], and the 
acceptance limits recommended for electric machines are 
consistent with other types of rotating machinery. 

A recommended testing program based on the criticality of 
different types of machines is presented in Appendix 11. 
Reference is made to the inspections and to the routine and 
complete, electrical and mechanical tests described in the 
paper. These recommendations are presented from a user's 
point of view, taking into account the relative criticality of 
processes or applications. 

To ensure machinery will run when delivered to the job site, 
the following in-process electrical and mechanical inspections 
are recommended. All nonconformances with manufacturer or 
purchaser drawings or specifications should have a formal 
written review process. This includes repair of rotor, stator, or 
exciter insulation; interturn insulation; rotor or stator cores; 
castings or forgings; and bearing babbitt or insulation. The 
following inspections are intended to monitor and supplement, 
not replace, manufacturer quality assurance procedures. 
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Fig. 1. Stator core test 

Electrical Inspections 

Stator Core Test: A stator core consists of thousands of 
insulation-coated steel laminations stacked together, pressed, 
and secured under pressure. The integrity of the stacked core 
can be confirmed by the core loop test. 

This test, as illustrated in Fig. 1, applies a flux density to the 
stator core by the passage of single-phase ac current through 
temporary loops of insulated cable wrapped through the core. 

The following nomenclature applies: 

COD core outside diameter (m), 
CID core diameter at the bottom of the coil slots (m), 
L core length (m), 
SF stacking factor, taking into account vents and 

lamination insulation, typically 0.8-0.9, 
A  backiron cross-sectional area (m2), 
TB backiron thickness (m), 
MD backiron mean diameter (m), 

V = 4.44 fBA rms Vlturn 

where 

f frequency (Hz), 
B  peak flux density (T), 

NI = 3 .  14MDH (At) 

where 

N number of turns for the loop test, 
I rms current (A), 
H  magnetizing force (Atlm). 

A typical flux density of 1.4-1.5 T is used during the loop test. 
The magnetizing force ( H )  must be obtained from the 
magnetization ( B - H )  curve for the particular magnetic steel 
but is typically 1000 Atlm for a flux density ( B )  of 1.4 T. 

The number of turns applied to the core, based on (I),  
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