Quick links: Consultants

Early-career power engineer
training resources

This document provides
links to educational

resources and training tools

targeted toward early-
career power engineers.
Leveraging this guide
navigates you directly

to tools, calculators,
videos, design guides
and other resources to
help increase your power
distribution knowledge
and understanding as well
as get you up to date on
emerging technologies
such as microgrids and
electrical vehicle charging
infrastructure.

Power system design basics

One of the most highly respected and most often
referenced documents in the power system design
industry. Formerly Tab 1 of the Westinghouse / Cutler-
Hammer / Eaton Consulting Application Guide, this document
is @ must have for both new and experienced power system
engineers. This resource includes overviews of power system
design as well as detailed system analysis, grounding,
protection, power quality, and other application information
and reference data.

engineers and developers to help them navigate the
complexity of DER and microgrid electrical system design.
The design guide covers the benefits and use cases for a DER
system or microgrid, DER technologies, process and planning,
design principles, code and regulatory considerations,
technical control sequences as well as a few project examples.

Eaton’s consultant portal is a curated collection of design,
specification, educational content and tools for consultants
and power system design engineers.

: 0} = Design Resources

+ Design guides - Product-specific design and
application data

+ Guide specifications - Editable product specification
guides in industry standard CSI format

+ National Electrical Code (NEC) 2023 changes
* Tools

- Harmonics calculator
- Variable frequency drive energy savings estimator
- Fault current calculator - Bussmann

Quarterly Consultant Newsletter

+ Sign-up for Eaton's quarterly Consultant Newsletter
to stay up to date on the latest industry trends, training
opportunities and new product releases
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https://www.eaton.com/us/en-us/support/business-resources/consultants-engineers/consultant---engineer-resources-for-medium-voltage-power---eaton/power-distribution-design-guide.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://www.eaton.com/us/en-us/support/business-resources/consultants-engineers/consultant-resources/design-guides/DER-microgrid-design-guide.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://www.eaton.com/us/en-us/support/business-resources/consultants-engineers.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://www.eaton.com/us/en-us/support/business-resources/consultants-engineers/consultant---engineer-resources-for-medium-voltage-power---eaton/power-distribution-design-guide.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/support/business-resources/consultants-engineers/consultant---engineer-resources-for-medium-voltage-power---eaton/guide-specs.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/residential/electrical-safety-nec-2023.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en)
http://electricalsector.eaton.com/forms/harmonicscalculator?_ga=2.250783237.2043577122.1682089773-1489012978.1682089773?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/forms/automation-and-control/energy-savings-estimator.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/electrical-circuit-protection/fuses/fault-current-calculator.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/support/business-resources/consultants-engineers/consultant---engineer-resources-for-medium-voltage-power---eaton/enewsletter-registration.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

http://www.eaton.com

Eaton ExL s ) P g

Educational videos from Eaton Experience Centers

eries—in-person, hands-on experiential learnin

Eaton’s Experiential Learning (ExL) series classes are held at one of Eaton’s Experience
Centers, manufacturing facilities or enterprise data centers. Courses are designed to further
professionals’ understanding and knowledge of power systems at any stage of their career.
Below are ExL courses specifically tailored for early-career engineers:

+ PowerUP—(1.5 Day)—Power system design fundamentals and calculations, connect theory
to real-world applications, collaborate with peers and industry experts

* PowerBOOST—(1.5 Day)—Breaker, transformer, switching device types and applications,
switchboard/switchgear differences, key codes and standards, communication protocols
and networking

Contact your local Eaton Application Engineer for more information about Eaton’s ExL series
courses and availability.

Eaton Experience Centers offer first-of-their-kind, hands-on classroom training and
demonstration environments that allow you to experience complete power management
solutions. Additionally, Experience Center engineers have created a vast library of educational
video content on a wide variety of power system engineering topics.

The following are specific videos applicable to early-career power systems engineers

VIDEO: -« Electricity 101 - the water analogy

VIDEO: « Motors 101

VIDEO: « Transformers 101

VIDEO: + Generators 101

VIDEO: « Formulas and calculations for transformers and motors
VIDEO: + Grounding and bonding

VIDEO: + Grounding and bonding of generators and transfer switches
VIDEO: + Fuses explained

VIDEO: -+ Circuit breakers explained

VIDEO: + Overcurrent protective devices: fuses, breakers, and contactors
VIDEO: -« Circuit protection

VIDEO: « Medium-voltage air-insulated and gas-insulated switchgear explained
VIDEO: + Low-voltage drawout switchgear explained

VIDEO: - Variable frequency drives - benefits and applications
VIDEO: + Multi-tenant high-rise - design and code considerations
VIDEO: + Residential power systems

VIDEO: - Utility power systems explained

VIDEO: + Understanding codes and standards - NEC

VIDEO: « Short circuit current rating (SCCR)

VIDEO: ¢ Arc flash safety

VIDEO: -+ Short circuit, coordination, and arc flash study overview
VIDEO: + Load flow, power factor correction, and harmonics study overview
VIDEO: « Motor starting and motor protection

VIDEO: « Transformer application considerations and calculations
VIDEO: + EVCI - basics of EV charging

VIDEO: - Eaton’s EnergyAware UPS

VIDEO: « UL certification process explained

VIDEO: « Seismic bracing for mechanical, electrical, and plumbing
VIDEO: « EV level 2 charging infrastructure

VIDEO: + Motor control fundamentals

VIDEO: - Electrical arcs and sparks - why electricity jumps

VIDEO: « DC fast charger overview

VIDEO: + Switchboard basics

VIDEO: « Ohmic voltage sensing

VIDEO: + What is a UPS and how does it work?

VIDEO: + Current transformers (CT)

VIDEO: + VFD basics

VIDEO: -+ ATS bypass isolation transfer switch basics

VIDEO: + Medium voltage motor controls
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https://www.eaton.com/us/en-us/markets/eaton-experience-centers/training/exl.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience?_ga=2.123613455.543242834.1673980671-342448041.1645648175?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/training/video/5731451613001/water-analogy-of-electrical-systems?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/new-releases/video/6305698655112/motors-101?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/new-releases/video/6302451724001/transformers-101?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/electric-utilities/video/6171633894001/power-generation?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/training/video/6303828339001/power-systems:-formulas-and-calculations-you-should-know-for-transformers-and-motors?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/new-releases/video/6292923174001/grounding-and-bonding?autostart=true&page=1?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/grounding/video/6293377573001/grounding-and-bonding:-generator-sources-and-transfer-switches?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/electrical-safety/video/6177796499001/fuses-explained?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/electrical-safety/video/6137624350001/circuit-breakers-explained?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/electrical-safety/video/6193791795001/eaton-overcurrent-protective-device-ocpd-games-featuring-fuses-circuit-breakers-and-contactors---full-version?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/electrical-safety/video/4395120795001/circuit-protection?autostart=true&page=1?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/power-systems-design/video/6232429196001/medium-voltage-mv-air-insulated-and-gas-insulated-switchgear-explained?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/power-systems-design/video/6310909926112/low-voltage-switchgear?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/energy-efficiency/video/3861603828001/variable-frequency-drives?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/power-systems-design/video/6309413836112/multi-tenant-high-rise-electrical-systems:-design-code-considerations?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/power-systems-design/video/3861555994001/residential-power-systems?autostart=true&page=1?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/electric-utilities/video/5804946437001/utility-power-systems?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/power-systems-design/video/6215461899001/understanding-codes-and-standards---overview-and-nec-focus-from-eaton-s-power-systems-experience-center-psec?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/electrical-safety/video/5854801544001/short-circuit-current-rating-sccr?autostart=true&page=1?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/electrical-safety/video/4395087700001/arc-flash-safety?autostart=true&page=1?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/power-systems-studies/video/4834043988001/power-systems-engineering---short-circuit-coordination-and-arc-flash-studies?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/power-systems-studies/video/5595520334001/power-system-studies---load-flow-power-factor-correction-and-harmonics?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/power-systems-studies/video/4842493956001/motor-starting-and-motor-protection?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/industry-quick-facts/video/5026069525001/transformers---application-considerations-and-calculations?autostart=true&page=4?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/video/6329738656112/basics-of-ev-charging?autostart=true&q=ev?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/detail/video/6329280601112/eaton-s-energyaware-ups?autostart=true&q=energyaware?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://videos.eaton.com/experience/detail/videos/new-releases/video/6353891725112/ul-certification-process-explained-%7c-eaton-psec?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/new-releases/video/6354229892112/seismic-bracing-for-mechanical-electrical-and-plumbing-mep-%7c-eaton-psec?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/new-releases/video/6355305941112/ev-level-2-charging-infrastructure:-large-scale-applications-%7c-eaton-psec?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/new-releases/video/6350148057112/motor-control-fundamentals-%7c-eaton-psec?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/new-releases/video/6348215825112/electrical-arcs-and-sparks---why-electricity-jumps?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/new-releases/video/6357501167112/dc-fast-charger-overview-%7c-eaton-psec?autostart=true?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/new-releases/video/6346797790112/switchboard-basics?autostart=true&page=1?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/new-releases/video/6337430043112/ohmic-voltage-sensing-ovs-systems-for-medium-voltage-switchgear?autostart=true&page=1?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/experience/detail/videos/new-releases/video/6324503488112/what-is-a-ups-and-how-does-it-work?autostart=true&page=3?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/detail/video/6149099562001/current-transformers-ct?autostart=true&q=current%20transformers%20(ct)?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/detail/video/4707190054001/vfd-101-basics?autostart=true&q=vfd%20101%20basics?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/detail/video/6352543354112/bypass-isolation-transfer-switch-basics:-what-it-does-and-how-it-operates-%7c-eaton-psec?autostart=true&q=bypass%20isolation%20transfer%20switch%20basics%3a%20what%20it%20does%20and%20how%20it%20operates%20%7c%20eaton%20psec?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
https://videos.eaton.com/detail/video/6350720736112/medium-voltage-motor-controls-%7c-eaton-psec?autostart=true&q=medium%20voltage%20motor%20controls%20%7c%20eaton%20psec?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

Fundamentals, FAQs and technical product explanations

These web-based fundamentals pages are a quick way to learn about typical product attributes,
available configurations and application considerations.
Low-voltage power distribution and control systems

+ Busway fundamentals

+ Safety switch fundamentals

« Automatic transfer switches (ATS) fundamentals

+ Switchboard fundamentals

* Panelboard fundamentals

+ Low-voltage switchgear fundamentals

+ Intelligent motor control center fundamentals

+ Ring vs. ringless style metering

Medium-voltage power distribution and control systems
+ Medium-voltage switchgear fundamentals

+ Medium-voltage motor starters and drives fundamentals
+ Unit substation fundamentals

+ Prefabricated electrical assembly fundamentals
Electrical circuit protection

+ Circuit breaker fundamentals

Utility and grid solutions

* Fundamentals of electric distribution system planning

* Fundamentals of AMI

+ Fundamentals of substation automation

+ Fundamentals of reclosers

+ Fundamentals of power capacitors

* Fundamentals of network protectors

* Fundamentals of utility fuses and fusing equipment

* Fundamentals of surge arresters

+ Fundamentals of medium-voltage cable accessories

+ Fundamentals of three-phase overhead distribution switches
+ Fundamentals of controls

* Fundamentals of power distribution voltage regulators

* Fundamentals of medium-voltage transformers

* Fundamentals of overhead distribution connectors
Retrofits upgrades and modernization

¢ Circuit breaker and switchgear repair fundamentals
Residential

* Load center fundamentals

04:““"“"“3&;“ o GEIS
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* Fundamentals of encapsulation
+ Fundamentals of emergency lighting

Electrical circuit protection tools

= ¢ % . ° Selecting protective devices (SPD) handbook
+ Selective coordination

* Short-circuit current ratings
* Protective device ratings
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https://www.eaton.com/us/en-us/products/low-voltage-power-distribution-control-systems/busway/busway--fundamentals-of-low-and-medium-voltage-busway.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/low-voltage-power-distribution-control-systems/switches---disconnects/switches-fundamentals.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/low-voltage-power-distribution-control-systems/automatic-transfer-switches/automatic-transfer-switch-fundamentals.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/low-voltage-power-distribution-control-systems/switchboards/switchboard-fundamentals.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/low-voltage-power-distribution-control-systems/panelboards/panelboard-vs--loadcenter---eaton.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/low-voltage-power-distribution-control-systems/switchgear-lv/low-voltage-switchgear-fundamentals---eaton.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/catalog/low-voltage-power-distribution-controls-systems/low-voltage-motor-control-centers/intelligent-motor-control-center-fundamentals.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/low-voltage-power-distribution-control-systems/utility-metering-and-meter-mounting-equipment/ring-vs--ringless-style-metering.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/medium-voltage-power-distribution-control-systems/switchgear/fundamentals-of-medium-voltage-switchgear.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/medium-voltage-power-distribution-control-systems/motor-control-systems/medium-voltage-motor-control-systems-fundamentals.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/medium-voltage-power-distribution-control-systems/integrated-power-systems-/unit-substation-fundamentals.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/medium-voltage-power-distribution-control-systems/integrated-power-systems-/prefabricated-electrical-houses-and-electrical-skids-fundamental.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en

https://www.eaton.com/us/en-us/products/electrical-circuit-protection/circuit-breakers/circuit-breakers-fundamentals.html?source=post:1607507494631428210&utm_medium=referral&utm_source=document&utm_campaign=earlyeducationguide&utm_content=sa083189en
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