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Agenda
1. Who is PSE?
2. Overview of PSE Study Process
3. Acquiring and Assuming Data
4. Practical Guide to 1584: Key Takeaways



Gio Marchena
Engineering Manager – Central & Eastern KY, Southern IN, TN, GA, AL & East MS 

Currently located in Louisville, KY

Currently Reporting to Wally Tinsley – PSE Regional Engineering Manager, Southeast Region

Joined Eaton in June 2016

Value Proposition: Leveraging technical experiences for commercial success

Ask me questions about:  EESS PSS Integration, sales development and my field experience.

I’d be willing to brainstorm on: Go to market strategy, resource leverage, and personal development

What Matters to Me – 
Family (Megan, 
Beau, & Brooks)

Alma Mater – 
University of Florida 
BS in Electrical 
Engineering (2015)

Fun Fact – Played 
Baseball at Covenant 
College (2010-2012)

MBA – University of 
Arizona (2021)

What Matters to Us – 
Sojourn East 
Community Church
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Previous Experience
Career Timeline

2016 – 2018
Field Service 

Engineer
Nashville, TN

Responsible for  
testing, 

troubleshooting, 
commissioning and 

repair of power 
systems equipment. 

2018 – 2019
Power Systems 

Controls Engineer
Nashville, TN

Responsible for 
design, testing, 

implementation and 
commissioning of 

switchgear controls

2019 – 2020
Power Systems 

Engineer
Nashville, TN

Responsible for 
execution of short 

circuit analysis, 
protective device 

coordination and arc 
flash studies.

2020 – 2023
Industrial Sales 

Engineer 
Louisville, KY

Responsible for orders, 
sales, distributor and 

end user relationships.

2023 – Present
Engineering Manager

Louisville, KY 
Responsible for 
commercial and 

operational execution/ 
development of the 

PSE business in KY, 
TN, GA and AL 

markets.
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Complete
Life Cycle Solutions with

Eaton’s Engineering
Services Capabilities 

Electrical Power Distribution Field Services
    • 24/7 Emergency response   • Acceptance testing   • Startup   • Commissioning    
 • Maintenance   • Service contracts   • Multi-manufacture expertise  

Electrical Systems Studies
    • Power Systems studies • Harmonic studies   • Load f low analysis • Arc f lash studies  
    • CYME modules   • Microgrid feasibility and design studies • Safety training 

Switchgear Modernization
    • Medium voltage and low voltage circuit breaker replacement    
 • Class 1 reconditioning   • Bus bracing & gear evaluation   • Arc f lash mitigation

Foreseer Electrical Power Monitoring System
    • Electrical power monitoring system  • Specialized solutions  • Reporting  • Training 

Electrical Power Distribution Automation and Control Solutions
    • Automatic power transfer upgrades & control systems  • Network design architecture
 • PLCs & dashboards   • Multi-function protective relays-based monitoring & control systems

Turnkey Electrical Solutions
    • Project management • Substation design/build  • Multi-vendor equipment supply chain
 • Engineering, Procurement & Construction (EPC) •  Crisis response  • Embedded resources

Grid Modernization Solutions
    • Microgrid Systems & Distributed Energy Resources   • Synchronous Condenser Solutions 
 • Transmission & Distribution Solutions   • Modular & Mobile Solutions   • Hydroelectric Solutions

Cybersecurity Services
    • Initial audit  • Comprehensive analysis  • Life-cycle management

: Power Systems Engineering (PSE)
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Who is EESD – Power Systems Engineering?

1. We ANALYZE, MONITOR and 
MAKE RECOMMENDTIONS 
related to Power Systems

1. Specifically, in regard to  people safety, 
equipment protection and system health

2. The two major components of our 
business:

1.Doing
2.Teaching 
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We provide professional 
engineering analysis 
and consulting for…

Institutions & educational 
facilities

Healthcare & Lodging

Commercial Office

Retail Facilities

Government and Public 
facilities

Industrial facilities

Airport terminals

Data Centers
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Safety and Reliability Analysis
 Short Circuit, Coordination, & Arc Flash
 Load Flow & Power Factor Correction
 Motor Starting Analysis
 Bus Bracing Analysis
 Disturbance Monitoring
 Harmonic Analysis
 Switching Transient Analysis
 Power Quality & Grounding Surveys
 Field Collection of System Data
 Connection of Power Quality Meters

Facilities:Doing…
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We provide Training 
focused on the Safety of 
equipment and personnel

Audiences:
Operators

Maintenance Personnel

Technicians

Engineers

Electrical Contractors

Safety Personnel

PDH’s and CEU’s
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s Electrical Safety In The Workplace: NFPA-70E
 Interacting with Electrical Equipment
 Arc Flash and Electric Shock
 Approach Boundaries
 De-Energization & Lockout / Tagout
 Grounding
 Personal Protective Equipment (PPE)
 OSHA Standards and Regulations

 Local Support for Lunch-and-Learns
 Large and experienced local engineering 

team that can support customer visits

Teaching…
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Where do we fit in the project life cycle

Eaton quotes 
new equipment

Bid spec calls 
for SC, Coord, 
AF Study 

Eaton receives 
order for electrical 
package

PSE begin study 
execution

Review initial 
project docs

Receive balance 
of field data 

Issue initial data 
request

Execute final 
analysis
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1. Data Collection if PSE quoted(optional) or Bidman quoted(if appropriate)

2. Short Circuit & Device Evaluation Study

3. Protective Device Coordination Study & Selective Coordination

4. Arc Flash Analysis

PSE Studies
Typical studies include data collection and (3) evaluations:
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PSE Studies: Gathering System Data
1. Data Collection: PSEs onsite to gather information 

required to develop a system one line
• Always requires site personnel to assist
• Always requires the removal covers of electrical 

equipment
• WE CANNOT START ON A STUDY UNLESS WE 

HAVE INTIAL DATA
• We include it as optional but STRONGLY 

encourage:
• For accuracy of data
• Study cost will be higher if we don’t perform DC due to time 

associated with revising the data received
• Customer/contractor can perform DC 

We always start with Data:
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PSE Studies

What if we(PSE) is 
not commissioned 
to capture field 
data:
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PSE Studies

What if we(PSE) is 
not commissioned 
to capture field 
data:
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PSE Studies

What if we(PSE) is 
not commissioned 
to capture field 
data:
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PSE Studies: Gathering System Data

What if we(PSE) 
cannot obtain the 
data from the field:
We use and 
clearly define 
assumptions

1. What we always need: One-line + Bill of material
2. Assumptions are based on what analysis we perform:

1. Short Circuit Analysis:
1. Always Need: One-line + Bill of material, Utility XFMR Size OR Utility Fault 

Contribution
2. Can live without: Cable Info**

2. Standard Coordination:
1. Always Need: One-line + Bill of material
2. Can live without: Utility XFMR Size, Utility Fault Contribution

3. Arc Flash:
1. Always Need: One-line + Bill of material, Utility XFMR Size, Cable Length, Generator 

Sizes + Submittal
2. Can live without: Utility Fault Current, Utility XFMR Actual Z%
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PSE Studies: Gathering System Data
What if we(PSE) 
cannot obtain the 
data from the field:
We use and 
clearly define 
assumptions

1. Other Assumption Guidelines:
1. Cable Data:

1. When specific cable data missing we use the “NEC Table 310.16” entry in SKM, with 
non-magnetic conduit/raceway

2. LV Cable Length: 19’
3. MV Cable Length: 49’

2. When utility transformer info is missing but have Service Entrance amps:
1. Always Need: S=√3 V_(L-L) I_L = XFMR KVA 
2. Ex. 1600A Main Swithboard = 1329 kVA or next highest standard size = 1500kVA 
3. Typical XFMR Impedance Size:
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Example SKM Model 
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PSE Studies

2. Short Circuit & Device Evaluation Study
Ensures equipment fault current ratings (kA) are adequate to safely clear faults 
as required  NEC

Typical studies include 4 evaluations:
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PSE Studies
3. Protective Device Coordination Study

Optimizes adjustable trip settings for system reliability (selectivity) and ensures 
equipment (e.g. cables and transformers) is safely protected  IEEE & NEC

Typical studies include 4 evaluations:
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PSE Studies

• New distribution system 
designs

• Look for systems with 
generators & automatic 
transfer switches

• Drawings often state if an 
ATS is life-safety, legally 
required, or emergency.

• Look for drawing notes or 
specs that call-out the 
requirement to meet 
“selective” coordination 
and/or NEC 700.27 or 
701.18.

• Review the specs to see if 
NEC 700.27 or 701.18 is 
called out in any sections.0.5 1 10 100 1K 10K
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Device: SHOP MAIN  
KD  
400A
Settings Phase
   Thermal Curve (Fixed)   
   INST (5-10 x Trip) 10  

Device: SHOP LGST  
FD  
150A
Settings Phase
   Fixed   

Device: SHOP MAIN  
KD  
400A
Settings Phase
   Thermal Curve (Fixed)   
   INST (5-10 x Trip) 10  

Device: SHOP LGST  
FD  
150A
Settings Phase
   Fixed   

Typical studies include 4 evaluations:
4. Selective Coordination Evaluation
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PSE Construction Studies

5. Arc Flash Analysis
Quantifies available arc flash incident energy (cal/cm2) and  approach 
boundaries enabling a worker to select appropriate PPE for safe work  OSHA 
& NFPA-70E

Typical studies include 4 evaluations:
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A PRACTICAL APPLICATION OF IEEE STD 1584-2018
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Major Changes: Distinction in Electrode Configuration
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Typical Electrode Configuration: LV Switchgear 

• Proposed Electrode Configuration:
• Low Voltage (LV) Switchgear: Typical LV 

switchgear installations may have all three 
enclosed configurations present. VCB and 
VCBB can be present when the circuit 
breaker is in a cubicle (Refer to Fig. 6). 
HCB may be present when a circuit breaker 
is removed from a cubicle and the circuit 
breaker stabs are exposed and pointed 
towards the worker. (Refer to Fig. 7). When 
the rear of switchgear is exposed, VCB, 
VCBB or HCB may be present depending 
on the bus insulation and orientation of 
conductors with respect to the worker 
(Refer to Fig. 8). 
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Typical Electrode Configuration: LV Panelboard 

• Proposed Electrode Configuration:
• Typical low voltage panelboards and 

loadcenters may have VCB or VCBB 
present. VCB may be present when an arc 
is initiated and travels to the bottom of the 
main vertical bus. (Refer to Fig. 9). VCBB 
may be present if a molded case circuit 
breaker acts as a barrier at the vertical bus. 
It is unlikely that an HCB fault will occur 
within a panelboard because there is no 
significant horizontally oriented bus. There 
may be small pieces of horizontal bus that 
appear to point towards the opening (such 
as bolt heads or lug terminations), but they 
are likely not long enough to redirect the arc 
plasma horizontally towards the enclosure 
opening. 
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Typical Electrode Configuration: LV Switchboard 

• Proposed Electrode Configuration:
• Typical low voltage switchboards have 

feeder sections that are similar to 
panelboards and may have VCB or VCBB 
present depending on whether a circuit 
breaker acts as an insulating barrier. It is 
unlikely that an HCB fault will occur within a 
switchboard feeder section because there 
is no significant horizontally oriented bus, 
similar to a panelboard. At a switchboard 
main incoming/utility compartment, there 
may be horizontal runs of bus that appear 
to be HCB, but the bus spacing is typically 
greater than the upper limit of the gap 
range of model. Therefore, for a typical 
switchboard, HCB may be ignored.  (Refer 
to Fig. 10).  
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Typical Electrode Configuration: LV Disconnect

• Proposed Electrode Configuration:
• Typical low voltage disconnect switches 

(fused or non-fused) may have VCB or 
VCBB present. VCB may be present when 
an arc is initiated at the vertical bus within 
the switch. VCBB may be present if a fuse 
or other device acts as an insulating barrier 
at the vertical bus. Even though small 
conductors such as fuse clips may appear 
to be pointed towards the opening, in the 
authors opinion, fuse clips are not likely to 
be long enough to redirect the arc plasma 
towards the worker. (Refer to Fig. 11). 
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Typical Electrode Configuration: LV Motor Control Centers 

• Proposed Electrode Configuration:
• Typical motor control centers buckets have 

an overcurrent protective device that may 
have VCB or VCBB present depending on 
where the arc is initiated relative to an 
insulating barrier. (Refer to Fig. 12). HCB is 
not likely to be present within a motor 
control center bucket because there is 
typically no horizontal conductor that would 
be pointed at the worker. Opening the rear 
compartments of a motor control center is 
likely to expose vertical runs of bus that are 
not likely to point towards the worker in an 
HCB manner. 
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Typical Electrode Configuration: MV Switchgear 

• Proposed Electrode Configuration:
• In addition to VCB and VCBB conductors, 

medium voltage switchgear, MCCs and 
switches are more likely to have horizontal 
bus runs that will behave like an HCB fault. 
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Other Practical Considerations
• Situation: System w/ mutiple considerations(mutiple 

utility sources, utility + gen, multiple utility sources + 
gen, etc.)

• Response: Run mutiple scenarios  print worst case IE on label

• Situation: System with ARMS(Arc Flash Reduction 
Maintenance System) 

• Response: Run mutiple scenarios  print multiple labels for 
different modes of operation

• Situation: Switchboard with main breaker(UL 891 
Construction)

• Response: Label with separate lineside AND loadside IE 
calculations

• Situation: MCC with multiple(<50 HP) 
• Response: Modeled as a lumped load(represented at large motor)
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PSE Coverage for TN

Arafat Aldafari 
Merrick Walker

Charles Scharer

Not Shown:
Jim Henry, PE – East TN
Tim Moore, PE – TN
Jorge Posada, PE – KY
Richard Moore, PE – Bowling Green, 
KY 
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EATON CONTACTS
Wally Tinsley
Regional Engineering Manager
WallacehTinsley@eaton.com
(919) 699-8243

Gio Marchena
Engineering Manager – PSE
GioMarchena@Eaton.com
(615) 838-5125

mailto:WallacehTinsley@eaton.com
mailto:GioMarchena@Eaton.com
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Thank you!
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