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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

Hassan R Obeid
Global Technical Advisor – Systems and Controls
Cummins Inc.

Cummins instructor: Cummins facilitator:

Mark Taylor
Technical Marketing Specialist
Cummins Inc.

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 : 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)
 IA, MO: Kirby Holden (kirby.holden@cummins.com)

 DE, MD, MN, ND, OH, PA, WI, WV: Michael Munson (michael.s.munson@cummins.com)
 TX: Scott Thomas (m.scott.thomas@cummins.com)
 OK, AR: Wes Ruebman (wes.ruebman@cummins.com)
 LA, MS, AL: Trina Casbon (trina.casbon@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)
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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

The Role Of A System Level Control In A Power System
This course goes beyond paralleling generator sets and dives into system level design and discusses the 
role and value of controls at a system level in a power system. Different failures modes are discussed to 
ensure a safe and reliable power system operation. 

After completing this course, participants will be able to:
 Recognize the common building blocks of a backup power system and their functionalities

 Discuss the functionalities of a system level control and how they fit in a power system

 Describe common failure mode scenarios that must be considered when specifying a system level 
control for a safe and reliable operation

 Explain the different use case scenarios for system level control to better understand the value it brings 
to a power system
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Power System Building Blocks
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Power System Building Blocks
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Integrated Autonomous Paralleling Control
 Paralleling functions are part of the generator set control

 First start arbitration
 Synchronizing (Ø, V, Hz)
 Load sharing (kW and kVAR)
 Generator set protection
 Metering and alarms
 Built-in safe manual paralleling
 Capacity to load consumption optimization

 Distributed logic architecture
 No paralleling master
 Single point of failure eliminated

 Consistent design
 Easier to learn, operate, and troubleshoot

 Reduced wiring and footprint and more reliable 
compared with the traditional generator set paralleling

Public
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Spec Note Each generator set shall be designed to be completely autonomous and capable of 
providing all specified paralleling functions and performance without any external control.
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Power System Design
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Beyond Paralleling Generator Sets

 A power system might be comprised of one or multiple:
 Paralleling generator sets
 Utility feeds 
 Generator main breakers
 Tie breakers
 Load buses and load control
 Load banks

Public

G

Control

G

Control

G

Control

G

Control

Load Bank



12

Beyond Paralleling Generator Sets

 There might be a need to:
 Manage and parallel with renewables
 Manage and control a CHP system
 Manage and control balance of plant
 Perform extended utility paralleling

 Peake-shave or base load

Public



13

Beyond Paralleling Generator Sets

 Generator set paralleling is accomplished 
via onboard control

 What about the other parts of the system? 

 A set of detailed instructions (known as the 
sequence of operation) is needed to control 
this power system and route power from 
sources to loads with high degree of 
reliability and handle failure modes
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Sequence Of Operation

 It is the most important design aspect of any system. It 
describes:
 The system behavior under normal conditions
 The system behavior when normal power is lost
 Different paths of routing power from sources to loads
 Handling failure modes
 Load control (add/shed)
 System tests with or without load
 Automatic load bank control

 The sequence of operation is carried out by the system 
level controller 
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Sequence Of Operation
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 Acts as a supervisor to monitor the entire operation and 
health of the power system

 Executes the sequence of operation and handles key 
system operation failure modes

 Controls different system breakers: 
 Utility main breakers
 Generator main breakers 
 Tie breakers

 Handles load control (add/shed) of downstream feeders 
and transfer switches

 Enables system testing with automatic loadbank control

 Provides reports, alarms, and data trending
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System Level Control
Healthcare
 Single-line diagram with critical information 

 Automatic load control (add/shed)

 Automatic and manual system control

 System information:
 Generator set data
 Transfer switch data
 Generator and transfer switch test
 Compliance Reports (NFPA110)
 Metering data
 Event log
 Alarms
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System Level Control
Healthcare
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System Level Control
Water/Waste Water
 Single-line diagram with critical information

 Routing power from different sources to loads

 Utility main and generator main control

 Utility paralleling (if in scope)

 Handling failure modes

 Automatic load control (add/shed)

 Automatic and manual system control

 System information:
 Trending
 Metering data
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System Level Control
Water/Waste Water
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System Level Control
Data Centers
 Single-line diagram with critical information

 Routing power from different sources to loads

 Multi-breaker control:
 Utility mains
 Generator mains
 Ties

 Utility paralleling (if in scope)

 Bypassing buses & breakers for maintenance 

 Handling failure modes

 Automatic and manual system control

 System information
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System Level Control
Complex Systems 
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Generator Paralleling Vs. System Level Control
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System Level Control Dependability

 Failure of the system level control shall not jeopardize the overall power system reliability

 Some of the components that can fail:
 HMI (screen)
 PLC
 Networking devices: I/O cards, communication

 Failures must be analyzed and mitigated so the system fails gracefully 
 With HMI failure, the system should be able to transfer power
 Continuous system diagnostics of controller, network, and I/O cards

 The system shall allow for manual operation
 System breakers can be operated manually if needed
 Generators can be started manually
 Generators can be paralleled manually through their local control/HMI
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Sequence Of Operation Dependability

 Some examples of breaker failure modes scenarios:
 Utility main fails to open on loss of normal power
 Utility main fails to close on return of normal power
 Gen main fails to open on return of normal power
 Gen main fails to close on loss of normal power

 The sequence of operation must include mitigated failure 
modes scenarios to ensure a safe and reliable operation
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Deeper Look Into Control Robustness

 Some manufacturers look deeper into system safety and reliability 

 For example, utility main/gen main breaker states are:
 Open
 Closed
 Tripped
 Unknown

 If the status is unknown, then how does the system behave during a 
power transfer?

 What about unexpected events such as manually operating a breaker or 
racking out a utility main breaker while the system is in Auto?

 Failures must be analyzed and mitigated for safe and reliable operations
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Spec Note Specify a system level control with analyzed and mitigated failures modes to monitor 
and control the operation of the entire power system.
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Isolated Bus – Hospital  

 480VAC system consists of two 1500kW 
generator sets and 31 transfer switches 

 Operator interface

 Load control (add/shed)

 Solution:
 Distribution board with all EO* breakers
 Generator sets with integrated paralleling 

control
 System level control

Public

G

Control

G

Control

*EO: Electrically Operated



31

Dual Utilities – Water/Waste Water

 13.8kV system consists of dual utilities and four 
1MW generator sets 

 Open/closed transition and extended paralleling

 Eight loads to control (add/shed)

 One loadbank control

 Solution:
 Distribution board with all EO breakers
 Generator sets with integrated paralleling 

control
 System level control
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Dual Utilities – Redundant PLC

 4.16kV system consists of two utilities and four 
1250kW generator sets in a dual transfer pair 
topology

 Open/soft closed transition 

 Four loads to control (add/shed)

 Redundant PLC

 Solution:
 Switchgear with all EO breakers
 Generator sets with integrated paralleling 

control
 System level control
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 480VAC system and parallel two 1000kW 
generator sets

 Solution:
 Two generator sets with integrated 

paralleling control
 Point of common power connection:

 Switchboard with two EO breakers

Public
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 One utility and one generator set

 Open/Closed transition and extended 
paralleling with the utility

 Solution:
 Switchboard with two EO breakers
 Controller to perform the sequence of 

operation, e.g. generator set controller 
 Utility breaker protection: sync check, 

reverse power, over/under frequency, e.g. 
SEL 751
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Course Summary
The Role Of A System Level Control In A Power System

 Recognize the common building blocks of a backup power system and their functionalities

 Discuss the functionalities of a system level control and how they fit in a power system

 Describe common failure mode scenarios that must be considered when specifying a system level control for a safe and 
reliable operation

 Explain the different use case scenarios for system level control to better understand the value it brings to a power system

Summary:

 Write specifications based on functions and performance

 Specify integrated paralleling and protection control for the generator set paralleling aspect

 Specify system level controls with analyzed and mitigated failure modes for controlling and monitoring the power system

 Ask the OEM to provide sequence of operation with mitigated failure modes for the power system control

 Work with a reputable power system provider who fully understands the power system design space
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Additional Resources

Cummins Resources & White Papers
 T-016: Paralleling Application Manual
 Digital Control Technology Enhances Power System Reliability and 

Performance
 Considerations When Paralleling Generating Sets
 Minimizing fuel consumption and increasing longevity for paralleled 

generator sets
 Design considerations for generator set mounted paralleling breakers

Cummins PowerHour On-Demand Webinars
 Paralleling Power System Design Considerations and System Level 

Control
 Functions and Features of Generator Set Control Based Paralleling
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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.

Please complete the brief survey before exiting the webinar!

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 : 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)
 IA, MO: Kirby Holden (kirby.holden@cummins.com)

 DE, MD, MN, ND, OH, PA, WI, WV: Michael Munson (michael.s.munson@cummins.com)
 TX: Scott Thomas (m.scott.thomas@cummins.com)
 OK, AR: Wes Ruebman (wes.ruebman@cummins.com)
 LA, MS, AL: Trina Casbon (trina.casbon@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)

Hassan R Obeid
Global Technical Advisor – Systems and Controls
Cummins Inc.

Mark Taylor
Technical Marketing Specialist
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

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:
June 11th Ensuring Power 
System Reliability through Service 
Specifications 
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Q+A
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