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Welcome!

Cummins PowerHour webinar series is designed to help our engineer partners to…

▪ Keep up to date on products, technology, and codes and standards development

▪ Interact with Cummins experts and gain access to ongoing technical support 

▪ Participate at your convenience, live or on-demand

▪ Earn Professional Development Hours (PDH)

Technical tips:
▪ Audio is available through teleconference or Zoom application.

▪ Attendees are in “listen only” mode throughout the event.

▪ Use the Zoom Q&A Panel to submit questions, comments, and 

feedback throughout the event. Time is allotted at the end of the 

PowerHour to address Q&A.

▪ If the audio connection is lost, disconnected or experiences 

intermittent connectivity issues, please check your audio connection 

through the "Join Audio" or "Audio Connectivity" button at the bottom 

left of the Zoom application.

▪ Report technical issues using the Zoom Q&A Panel.
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Meet your panelists

John Chen

Technical Marketing Specialist

Cummins Inc.

Cummins Instructor: Cummins Facilitator:

Michael Sanford

Product Strategy and Sales Enablement Leader

Cummins Inc.

Mariano Rojas

Senior Sales Application Engineer

Cummins Inc.

Cummins Panelist:

Your local Cummins contacts:
➢ AZ, ID, NM, NV: Carl Knapp (carl.knapp@cummins.com)

➢ CO, MT, ND, UT, WY: Christopher Scott (christopher.l.scott@cummins.com)

➢ CA, WA, OR, AK, HI: Brian Pumphrey (brian.pumphrey@cummins.com)

➢ MA, ME, NH, RI, VT: Jim Howard (james.howard@cummins.com)

➢ CT, MD, NJ, NY : Charles Attisani (charles.attisani@cummins.com)

➢ Northern IL, MI, IA : John Kilinskis (john.a.kilinskis@cummins.com)

➢ NE, SD, KS: Earnest Glaser (earnest.a.glaser@cummins.com)

➢ IL, IN, KY, MO: Jeff Yates (jeffrey.yates@cummins.com)

➢ LA, MS, AL: Trina Casbon (trina.casbon@cummins.com)

➢ TX: Scott Thomas (m.scott.thomas@cummins.com)

➢ OK, AR: Wes Ruebman (wes.ruebman@cummins.com)

➢ TN, GA: Mariano Rojas (mariano.rojas@cummins.com)

➢ FL: Bob Kelly (robert.kelly@cummins.com)

➢ NC, SC, VA: Bill Morris (william.morris@cummins.com)

➢ Canada: Ian Lindquist (ian.lindquist@cummins.com)

➢ PA, MD: Brian Cathcart (brian.cathcart@cummins.com)

➢ DE, MN, ND, OH, WI, WV: Michael Munson (michael.s.munson@cummins.com)
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Disclaimer

The views and opinions expressed in this 

course shall not be considered the official 

position of any regulatory organization and 

shall not be considered to be, nor be relied 

upon as, a Formal Interpretation. 

Participants are encouraged to refer to the 

entire text of all referenced documents. In 

addition, when it doubt, reach out to the 

Authority Having Jurisdiction.
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Course Objectives

NFPA 110 Testing and Service Requirements For Standby Power Systems

Standby power systems testing, and service is critical to the reliability of the system. This course will walk 
participants through site acceptance and in-service testing and will review best practices that will empower 
facility owners and managers to administer appropriate test strategies and service programs to maintain a 
reliable power system. This course will also look at common specification standards such as NFPA 110 
that provide product testing and service guidelines while also addressing potential pitfalls. After 
completing this course, participants will be able to:

• Describe generator set testing and service guidelines and best practices. 

• Identify commonly adopted test standards such as NFPA 110 and their relevance to on-site testing best 
practices. 

• Recognize the power system reliability benefits associated with a complete testing and service 
strategy. 

• Describe advancements in technology that impact power system testing and service strategies.
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What are some of the key service 

requirements for major components in a 

typical emergency power supply system?
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Product Testing Overview

Product Testing Process

Prototype Testing

Manufacturer Testing

Site Testing

Maintenance Testing

Why is standby power system testing 

important?

▪ There is no single performance test 

standard for standby power systems.

▪ Existing test standards may be incomplete 

or may not address all potential failure 

modes adequately.

▪ Testing throughout the life of a product 

ensures adequate product performance at 

all stages of assembly and installation.

▪ Equipment testing is critical to the reliability 

of the product and the power system.
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Prototype Testing Overview

Prototype testing…

▪ Validates a complete product’s operating 

characteristics and limitations, as well as its 

ability to withstand “normally occurring 

abnormal events”.

▪ Will include potentially destructive testing you 

wouldn’t want to do on your customer’s new 

generator (short circuits, bolted faults, 

endurance, harsh environments, seismic, etc.)

▪ Defines installation design parameters.

▪ Provides a realistic baseline for performance 

expectations.

▪ Is one part of product lifecycle testing critical to 

component and power system reliability.

Product Testing Process
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Manufacturer Testing Overview

Manufacturer testing…

▪ Validates the assembly of the generator set.

▪ Relies on prototype testing to establish 

baseline performance criteria.

▪ Establishes baseline performance criteria for 

subsequent site testing. 

▪ Relies on a qualified manufacturer with 

adequate facilities and personnel to conduct 

the testing.

▪ Is one part of product lifecycle testing critical to 

component and power system reliability.

Product Testing Process



10

Site Testing Overview

Site testing…

▪ Validates the ability of the generator set to 

perform as installed.

▪ Relies on manufacturer testing to establish 

baseline performance criteria.

▪ Establishes baseline performance criteria for 

subsequent maintenance testing. 

▪ Relies on qualified technicians to conduct the 

testing adequately.

▪ Is one part of product lifecycle testing critical to 

component and power system reliability.

Product Testing Process
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Site Testing Expectations

Cold Start Test

▪ Validation of generator set starting system, load 

readiness and operation of starting aids (coolant 

heater, lube oil heater, etc.).

Full Load Acceptance and Operation

▪ Verification that the generator set can achieve full 

nameplate rating in one step and achieve acceptable 

steady state operation for a specified period of time.

▪ Testing at 1.0 PF is acceptable for site testing.

Transient Testing

▪ Conducted to establish baseline performance of 

frequency and voltage deviations at various step 

loads.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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Site Testing Expectations

Sound Performance

▪ Testing of the complete assembled product as it is 

installed on site accounting for all site variables.  

▪ May be mandated by local AHJ.

Engine Emissions

▪ Consult equipment manufacturer for testing and 

analysis recommendations.

▪ May be mandated by local environmental quality / air 

board.

Third-Party System Verification

▪ May be included on complex projects to validate 

system and subsystem functionality.  

▪ Make vendors aware of testing requirements.
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Maintenance Testing Overview

Maintenance testing…

▪ Addresses common failure modes of both a 

component and the complete power system 

through routine inspection and service.

▪ Relies on site testing to establish baseline 

performance criteria.

▪ Establishes baseline performance criteria for 

subsequent site testing. 

▪ Relies on qualified technicians to conduct the 

work adequately.

▪ Is one part of product lifecycle testing critical to 

component and power system reliability.

Product Testing Process
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Concept Check

Factory testing validates the __________________ of the generator 

set while site testing validates the generator set’s ability to operate 

____________.

a) Installation, as configured

b) Assembled configuration, as installed

c) Prototype, when maintained properly

d) Performance, in an emergency
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Concept Check

Factory testing validates the __________________ of the generator 

set while site testing validates the generator set’s ability to operate 

____________.

a) Installation, as configured

b) Assembled configuration, as installed

c) Prototype, when maintained properly

d) Performance, in an emergency
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Maintenance Testing Overview

8.1.1 The routine maintenance and operational testing 

program shall be based on all of the following:

(1) Manufacturer’s recommendations

(2) Instruction manuals

(3) Minimum requirements of this chapter

(4) The authority having jurisdiction

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/


17

Maintenance Testing Overview

8.1.1 The routine maintenance and operational testing 

program shall be based on all of the following:

(1) Manufacturer’s recommendations

(2) Instruction manuals

(3) Minimum requirements of this chapter

(4) The authority having jurisdiction

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

Recommendation Require equipment vendors to provide electronic 

or hard-copies of owner/operator manuals which include anticipated 

service intervals.

http://www.nfpa.org/
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Parts Availability and Maintenance

8.2.4 Replacement for parts identified by experience as 

high mortality items shall be maintained in a secure 

location(s) on the premises.

8.3.2 A routine maintenance and operational testing 

program shall be initiated immediately after the EPSS has 

passed acceptance tests or after completion of repairs 

that impact the operational reliability of the system.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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Parts Availability and Maintenance

8.2.4 Replacement for parts identified by experience as 

high mortality items shall be maintained in a secure 

location(s) on the premises.

8.3.2 A routine maintenance and operational testing 

program shall be initiated immediately after the EPSS has 

passed acceptance tests or after completion of repairs 

that impact the operational reliability of the system.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

Recommendation Require equipment vendors to maintain an 

inventory of replacement parts and employ manufacturer trained 

service engineers capable of servicing the emergency equipment.

http://www.nfpa.org/
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Starting Battery Maintenance

8.3.6 Storage batteries, including electrolyte levels or battery 

voltage, used in connection with systems shall be inspected 

weekly and maintained in full compliance with 

manufacturer’s specifications.

8.3.6.1 Maintenance of lead-acid batteries shall include the 

monthly testing and recording of electrolyte specific gravity.  

Battery conductance testing shall be permitted in lieu of the 

testing of specific gravity when applicable or warranted.

8.3.6.2 Defective batteries shall be replaced immediately 

upon discovery of defects.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

Recommendation Use starting batteries and battery chargers sized 

appropriately for use with the generator set configuration as 

recommended by the equipment manufacturer.

http://www.nfpa.org/
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Starting Battery Maintenance

8.3.6 Storage batteries, including electrolyte levels or battery 

voltage, used in connection with systems shall be inspected 

weekly and maintained in full compliance with 

manufacturer’s specifications.

8.3.6.1 Maintenance of lead-acid batteries shall include the 

monthly testing and recording of electrolyte specific gravity.  

Battery conductance testing shall be permitted in lieu of the 

testing of specific gravity when applicable or warranted.

8.3.6.2 Defective batteries shall be replaced immediately 

upon discovery of defects.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

Recommendation Use starting batteries and battery chargers sized 

appropriately for use with the generator set configuration as 

recommended by the equipment manufacturer.

http://www.nfpa.org/
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Starting Battery Maintenance

8.3.6 Storage batteries, including electrolyte levels or battery 

voltage, used in connection with systems shall be inspected 

weekly and maintained in full compliance with 

manufacturer’s specifications.

8.3.6.1 Maintenance of lead-acid batteries shall include the 

monthly testing and recording of electrolyte specific gravity.  

Battery conductance testing shall be permitted in lieu of the 

testing of specific gravity when applicable or warranted.

8.3.6.2 Defective batteries shall be replaced immediately 

upon discovery of defects.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

Recommendation Use starting batteries and battery chargers sized 

appropriately for use with the generator set configuration as 

recommended by the equipment manufacturer.

http://www.nfpa.org/
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Starting Battery Maintenance

8.3.6 Storage batteries, including electrolyte levels or battery 

voltage, used in connection with systems shall be inspected 

weekly and maintained in full compliance with 

manufacturer’s specifications.

8.3.6.1 Maintenance of lead-acid batteries shall include the 

monthly testing and recording of electrolyte specific gravity.  

Battery conductance testing shall be permitted in lieu of the 

testing of specific gravity when applicable or warranted.

8.3.6.2 Defective batteries shall be replaced immediately 

upon discovery of defects.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

Recommendation Use starting batteries and battery chargers sized 

appropriately for use with the generator set configuration as 

recommended by the equipment manufacturer.

http://www.nfpa.org/
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Fuel Quality Testing

8.3.7 A fuel quality test shall be performed at least annually using 

appropriate ASTM standards or the manufacturer’s recommendations.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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Fuel Quality Testing

8.3.7 A fuel quality test shall be performed at least annually using 

appropriate ASTM standards or the manufacturer’s recommendations.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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Fuel Quality Testing

Diesel fuel quality critical to equipment operation.

• Typical stable lifespan of diesel is 12 – 16 months 

in ideal conditions. (most EPSS installations are 

NOT in ideal conditions)

• Diesel sulfur content reduction (ULSD) limits fuel’s 

anti-microbial properties.

• Bio-diesel blending may reduce fuel stability (up to 

6 months), promotes water absorption and biomass 

growth.

Recommendation Test fuel quality at least annually. Consult equipment vendor 

to verify biodiesel fuel compatibility and fuel quality standards.
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Fuel Quality Testing

8.3.7 A fuel quality test shall be performed at least annually using 

appropriate ASTM standards or the manufacturer’s recommendations.

8.3.7.1 Diesel fuel maintenance and testing shall begin the day of 

installation and first fill in order to establish a benchmark for future 

comparison.

8.3.7.1.1 Diesel fuel shall be tested for degradation no less than twice 

annually with a minimum of 6 months between testing.

8.3.7.1.2 All testing shall be performed using ASTM-approved test methods 

and meet engine manufacturer’s requirements.

8.3.7.1.3 Fuel testing shall be performed on all diesel fuel sources of EPSS.

T
IA

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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What are typical guidelines for exercising a 

generator set?
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EPS Testing with Load

8.4.2 Generator sets in service shall be exercised at least once monthly, for a minimum of 30 

minutes, using one of the following methods:

(1)Loading that maintains the minimum exhaust gas temperatures as recommended by the 

manufacturer

(2)Under operating temperature conditions and at not less than 30 percent of the EPS 

standby nameplate kW rating

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of 8.4.2 shall be 

exercised monthly with the available EPSS load and shall be exercised annually with 

supplemental loads at not less than 50 percent of the EPS nameplate kW rating for 30 

continuous minutes and at not less than 75 percent of the EPS nameplate kW rating for 1 

continuous hour for a total test duration of not less than 1.5 continuous hours.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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EPS Testing with Load

8.4.2 Generator sets in service shall be exercised at least once monthly, for a minimum of 30 

minutes, using one of the following methods:

(1)Loading that maintains the minimum exhaust gas temperatures as recommended by the 

manufacturer

(2)Under operating temperature conditions and at not less than 30 percent of the EPS 

standby nameplate kW rating

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of 8.4.2 shall be 

exercised monthly with the available EPSS load and shall be exercised annually with 

supplemental loads at not less than 50 percent of the EPS nameplate kW rating for 30 

continuous minutes and at not less than 75 percent of the EPS nameplate kW rating for 1 

continuous hour for a total test duration of not less than 1.5 continuous hours.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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EPS Testing with Load

8.4.2 Generator sets in service shall be exercised at least once monthly, for a minimum of 30 

minutes, using one of the following methods:

(1)Loading that maintains the minimum exhaust gas temperatures as recommended by the 

manufacturer

(2)Under operating temperature conditions and at not less than 30 percent of the EPS 

standby nameplate kW rating

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of 8.4.2 shall be 

exercised monthly with the available EPSS load and shall be exercised annually with 

supplemental loads at not less than 50 percent of the EPS nameplate kW rating for 30 

continuous minutes and at not less than 75 percent of the EPS nameplate kW rating for 1 

continuous hour for a total test duration of not less than 1.5 continuous hours.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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EPS Testing with Load

8.4.2 Generator sets in service shall be exercised at least once monthly, for a minimum of 30 

minutes, using one of the following methods:

(1)Loading that maintains the minimum exhaust gas temperatures as recommended by the 

manufacturer

(2)Under operating temperature conditions and at not less than 30 percent of the EPS 

standby nameplate kW rating

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of 8.4.2 shall be 

exercised monthly with the available EPSS load and shall be exercised annually with 

supplemental loads at not less than 50 percent of the EPS nameplate kW rating for 30 

continuous minutes and at not less than 75 percent of the EPS nameplate kW rating for 1 

continuous hour for a total test duration of not less than 1.5 continuous hours.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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EPS Testing with Load

8.4.2 Generator sets in service shall be exercised at least once monthly, for a minimum of 30 

minutes, using one of the following methods:

(1)Loading that maintains the minimum exhaust gas temperatures as recommended by the 

manufacturer

(2)Under operating temperature conditions and at not less than 30 percent of the EPS 

standby nameplate kW rating

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of 8.4.2 shall be 

exercised monthly with the available EPSS load and shall be exercised annually with 

supplemental loads at not less than 50 percent of the EPS nameplate kW rating for 30 

continuous minutes and at not less than 75 percent of the EPS nameplate kW rating for 1 

continuous hour for a total test duration of not less than 1.5 continuous hours.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

Recommendation Test emergency generator sets at least monthly for at least 

30 minutes with a load bank at no less than 30% of the generator set rating.

http://www.nfpa.org/
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EPS Testing with Load

8.4.2 Generator sets in service shall be exercised at least once monthly, for a minimum of 30 

minutes, using one of the following methods:

(1)Loading that maintains the minimum exhaust gas temperatures as recommended by the 

manufacturer

(2)Under operating temperature conditions and at not less than 30 percent of the EPS 

standby nameplate kW rating

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of 8.4.2 shall be 

exercised monthly with the available EPSS load and shall be exercised annually with 

supplemental loads at not less than 50 percent of the EPS nameplate kW rating for 30 

continuous minutes and at not less than 75 percent of the EPS nameplate kW rating for 1 

continuous hour for a total test duration of not less than 1.5 continuous hours.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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EPS Testing with Load

8.4.2 Generator sets in service shall be exercised at least once monthly, for a minimum of 30 

minutes, using one of the following methods:

(1)Loading that maintains the minimum exhaust gas temperatures as recommended by the 

manufacturer

(2)Under operating temperature conditions and at not less than 30 percent of the EPS 

standby nameplate kW rating

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of 8.4.2 shall be 

exercised monthly with the available EPSS load and shall be exercised annually with 

supplemental loads at not less than 50 percent of the EPS nameplate kW rating for 30 

continuous minutes and at not less than 75 percent of the EPS nameplate kW rating for 1 

continuous hour for a total test duration of not less than 1.5 continuous hours.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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EPS Testing with Load

8.4.2 Generator sets in service shall be exercised at least once monthly, for a minimum of 30 

minutes, using one of the following methods:

(1)Loading that maintains the minimum exhaust gas temperatures as recommended by the 

manufacturer

(2)Under operating temperature conditions and at not less than 30 percent of the EPS 

standby nameplate kW rating

8.4.2.3 Diesel-powered EPS installations that do not meet the requirements of 8.4.2 shall be 

exercised monthly with the available EPSS load and shall be exercised annually with 

supplemental loads at not less than 50 percent of the EPS nameplate kW rating for 30 

continuous minutes and at not less than 75 percent of the EPS nameplate kW rating for 1 

continuous hour for a total test duration of not less than 1.5 continuous hours.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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EPS Low Load Operation

Minimize EPS operation below 30% load to mitigate 

adverse maintenance interval impact.

• “Wet stacking” may deposit unburnt fuel into 

engine exhaust system.

• Low combustion temperature may increase soot 

formation and aftertreatment “fouling”.

Consult EPS manufacturer or equipment manual for 

low load operation limitations.
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Transfer Switch Operational Testing

8.4.6 Transfer switches shall be operated monthly.

8.4.6.1 The monthly test of a transfer switch shall consist of 

electrically operating the transfer switch from the primary position 

to the alternate position and then a return to the primary position.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.

http://www.nfpa.org/
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Transfer Switch Operational Testing

8.4.6 Transfer switches shall be operated monthly.

8.4.6.1 The monthly test of a transfer switch shall consist of 

electrically operating the transfer switch from the primary position 

to the alternate position and then a return to the primary position.

Recommendation Employ transfer switch functionality that enables 

seamless transition from normal to emergency source and back with 

minimal interruption to loads (active sync in-phase transition).

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.
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NFPA 110 36 Month Testing

8.4.9 Level 1 EPSS shall be tested at least once within every 36 months.

8.4.9.1 Level 1 EPSS shall be tested continuously for the duration of its assigned class.

8.4.9.2 Where the assigned class is greater than 4 hours, it shall be permitted to terminate the 

test after 4 continuous hours.

8.4.9.3 The test shall be initiated by operating at least one transfer switch test function and then 

by operating the test function of all remaining ATSs, or initiated by opening all switches or 

breakers supplying normal power to all ATSs that are part of the EPSS being tested.

8.4.9.4 A power interruption to non-EPSS loads shall not be required.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 
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NFPA 110 36 Month Testing

8.4.9.5 The minimum load for this test shall be as specified in 8.4.9.5.1, 8.4.9.5.2, or 8.4.9.5.3.

8.4.9.5.1 For a diesel-powered EPS, loading shall be not less than 30 percent of the nameplate 

kW rating of the EPS. A supplemental load bank shall be permitted to be used to meet or 

exceed the 30 percent requirement. 

8.4.9.5.2 For a diesel-powered EPS, loading shall be that which maintains the minimum exhaust 

gas temperatures as recommended by the manufacturer.

8.4.9.5.3 For spark-ignited EPSs, loading shall be the available EPSS load.

Recommendation Specify a permanent load bank to the system to 

allow for proper loading during weekly testing

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 

not the complete and official position of the NFPA on the referenced subject, which is represented only by the standard in its entirety which can be obtained through the NFPA web site at www.nfpa.org.
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NFPA 110 36 Month Testing
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NFPA 110 36 Month Testing

8.4.9.6 The test required in 8.4.9 shall be permitted to be combined with one of the monthly 

tests required by 8.4.2 and one of the annual tests required by 8.4.2.3 as a single test.

8.4.9.7 Where the test required in 8.4.9 is combined with the annual load bank test, the first 

portion of the test shall be at not less than the minimum loading required by 8.4.9.5, the last 

hour shall be at not less than 75 percent of the nameplate kW rating of the EPS, and the 

duration of the test shall be in accordance with 8.4.9.1 and 8.4.9.2.

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 
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Concept Check

Per NFPA 110 8.1.1, the routine maintenance and operational 

testing program shall be based on which of the following:

a) Manufacturer’s recommendations

b) Instruction manuals

c) Minimum requirements of this chapter

d) The authority having jurisdiction

e) All of the above
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Maintenance Record Requirements

8.3.3 A written schedule for routine maintenance and 

operational testing of the EPSS shall be established.

8.5.1 Records shall be created and maintained for all 

EPSS inspections, operational tests, exercising, repairs 

and modifications.

8.5.2 Records required in 8.5.1 shall be made available 

to the authority having jurisdiction on request.

8.5.3 The permanent record shall include the following:

(1) The date of the maintenance report

(2) Identification of the servicing personnel

(3) Notation of any unsatisfactory condition and the 

corrective action taken, including parts replaced

(4) Testing of any repair for the time as 

recommended by the manufacturer

Reprinted with permission from NFPA 110-2016, Standard for Emergency and Standby Power Systems, Copyright © 2015, National Fire Protection Association, Quincy, MA. This reprinted material is 
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Equipment Remote Monitoring

Single point visibility to assets 

and site performance anytime 

anywhere. 
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Equipment Remote Monitoring

Single point visibility to assets 

and site performance anytime 

anywhere.

Immediate notification of any 

critical or non-critical issues 

through automated emails and 

push notifications.

Access to historical performance 

data to any asset through reports 

and trending.
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When evaluating standby system 
testing plans, ask yourself…

• What testing has been conducted on a prototype product that may not need to be replicated 

once the product has been installed?

• Is the manufacturer able to successfully demonstrate product performance through prototype 

and factory testing?

• What tests need to be conducted on site to verify product and system performance?

• What tests need to be incorporated into the power system maintenance program once the 

system has been commissioned?

• Are the code compliance requirements and manufacturer recommendations for all 

components understood and accounted for in the power system test plan?
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Course Summary

NFPA 110 Testing and Service Requirements For Standby Power Systems

Standby power systems testing, and service is critical to the reliability of the system. This course will 
walk participants through site acceptance and in-service testing and will review best practices that 
will empower facility owners and managers to administer appropriate test strategies and service 
programs to maintain a reliable power system. This course will also look at common specification 
standards such as NFPA 110 that provide product testing and service guidelines while also 
addressing potential pitfalls. 

After completing this course, participants will be able to:

• Describe generator set testing and service guidelines and best practices. 

• Identify commonly adopted test standards such as NFPA 110 and their relevance to on-site 
testing best practices. 

• Recognize the power system reliability benefits associated with a complete testing and service 
strategy. 

• Describe advancements in technology that impact power system testing and service strategies.
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Additional Resources

Cummins White Papers

Maintenance is one key to diesel generator set reliability

Rated power factor tests and installation acceptance of emergency 
and standby power systems

The 10-second start: NFPA 110 Type 10 starting requirements for 
generator set applications

Design for safety and reliability-appropriate connection provisions for 
generator sets

Cummins PowerHour (Live and On-Demand Webinars)

Testing Requirements of Emergency Power Supply Systems in 
Critical Healthcare Facility

Specifying Generator Set Testing for Reliable Power Systems

NFPA 110 Type 10 Requirements for Emergency Power Systems
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Q&A
Please type your questions, comments and feedback in the Zoom Q&A window.

After the PowerHour, a complete list of questions and answers will be published on powersuite.cummins.com.

Your local Cummins contacts:
➢ AZ, ID, NM, NV: Carl Knapp (carl.knapp@cummins.com)

➢ CO, MT, ND, UT, WY: Christopher Scott (christopher.l.scott@cummins.com)

➢ CA, WA, OR, AK, HI: Brian Pumphrey (brian.pumphrey@cummins.com)

➢ MA, ME, NH, RI, VT: Jim Howard (james.howard@cummins.com)

➢ CT, MD, NJ, NY : Charles Attisani (charles.attisani@cummins.com)

➢ Northern IL, MI, IA : John Kilinskis (john.a.kilinskis@cummins.com)

➢ NE, SD, KS: Earnest Glaser (earnest.a.glaser@cummins.com)

➢ IL, IN, KY, MO: Jeff Yates (jeffrey.yates@cummins.com)

➢ LA, MS, AL: Trina Casbon (trina.casbon@cummins.com)

➢ TX: Scott Thomas (m.scott.thomas@cummins.com)

➢ OK, AR: Wes Ruebman (wes.ruebman@cummins.com)

➢ TN, GA: Mariano Rojas (mariano.rojas@cummins.com)

➢ FL: Bob Kelly (robert.kelly@cummins.com)

➢ NC, SC, VA: Bill Morris (william.morris@cummins.com)

➢ Canada: Ian Lindquist (ian.lindquist@cummins.com)

➢ PA, MD: Brian Cathcart (brian.cathcart@cummins.com)

➢ DE, MN, ND, OH, WI, WV: Michael Munson (michael.s.munson@cummins.com)

John Chen

Technical Marketing Specialist

Cummins Inc.

Michael Sanford

Product Strategy and Sales Enablement Leader

Cummins Inc.

Mariano Rojas

Senior Sales Application Engineer

Cummins Inc.
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Cummins Inc.
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Closing

Watch out for a follow-up email including:

▪ A link to the webinar recording and copy of the presentation

▪ A certificate issuing one professional development hour (1 PDH)

Visit powersuite.cummins.com for:

▪ Sizing and specification development tools

▪ PowerHour webinar recordings, presentations and FAQ

▪ Additional Cummins continuing education programs

Check out our new podcast, Brightest Bulbs:

▪ Learn about the latest innovations in energy and power

▪ Subscribe wherever you get your podcasts, or the link above

Visit cummins.com/energy-iq and sign-up for communications to:

▪ Receive energy insights

▪ Read about energy technologies and trends

Please contact Michael Sanford if you have any questions related to the PowerHour webinar (michael.sanford@cummins.com)

Upcoming PowerHour Webinars:

January: Specifying Power System 

Equipment for Water and Water Facilities

February: Specifying Gaseous Generator 

Sets for Life Safety Applications

https://powersuite.cummins.com/
https://www.cummins.com/podcast
https://www.cummins.com/energy-iq
mailto:michael.sanford@cummins.com
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