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( Introduction

Paul Zouski, PE
From Central Wisconsin
Attended College at UW Platteville
10 years worked as an electrical contractor in Madison

Master Electrician License
Joined Clark Dietz in 2013

Services performed:
Design of electrical power systems
Design of communications and fire alarm systems
Electrical Power Studies
Short Circuit Studies
Coordination Studies
Arc Flash Studies

Condition Assessments
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( Agenda

Goals:

Understand what we look for when we survey existing equipment and how we prioritize upgrades and
replacements.

Understand some general maintenance tasks and their importance.
Section 1: General Concerns
Section 2: Power Source/Supply
Section 3: Prioritizing Replacements/Upgrades
Section 4: General Maintenance Practices
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Section 1: General Concerns



( Equipment Age

In general, the manufacturer life expectancy of electrical equipment is 30 years.
More often concern about the availability of replacement parts.
Condition is a major factor.

Equipment manufacturers that raise concerns.
Federal Pacific.
Kinney.
Murray.
ITE.
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() Equipment Age
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( Equipment Age
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() Equipment Age
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() Equipment Age
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( Equipment Age
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() Equipment Age
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Equipment Age
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() Equipment Age
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() Equipment Age
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() Equipment Age
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( Equipment Age

Sources for replacement parts.
Be leery of online resources.

11/14/2024 Maintaining a Small Community’s Electrical Assets




( Equipment Condition

Equipment in poor condition is generally a higher concern than the age of equipment.

Condition Concerns:
Corrosion
Equipment is Operable
Excessive Humming/Noise
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() Equipment Condition
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Equipment Condition
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Equipment Condition

11/14/2024 Maintaining a Small Community’s Electrical Assets




( Equipment Condition

Low-Cost Preventative Measures for Corrosion
Try to determine the source of the corrosion/are there environment factors that can be corrected?

Corrosion inhibitors
Rust inhibiting paint
Vapor Emitters (Vapor Corrosion Inhibitor)
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Equipment Condition

HE Us U Find a Store | SDS/MDS | Help & Support | Global | US - English v
am T-OLE

FIND A PRODUCT INSPIRATION HOMEOWNER + AUTOMOTIVE PROFESSIONAL + INDUSTRIAL + Search Q

HOMEPAGE /| STOPS-RUST / RUST REFORMER

STOPS RUST® SPRAY PAINT AND RUST PREVENTION
Rust Reformer

PRODUCT OVERVIEW SDS/TDS TECHNICAL INFO

ABOUT RUST REFORMER

Stop rust in its tracks with Rust-Oleum® Stops Rust® Rust Reformer. A layer of this flat-black
coating bonds with rusty metal and instantly transforms it into a non-rusting surface. No need
to sand down to bare metal, simply spray directly onto rust.

* Indoor/outdoor
* Durable, corrosion-resistant

Rust Reformer

215215 - 10.25 oz. Spray e

Apply several light coats a few minutes apart to prevent running and sagging.

10.25 oz. Spray
oz Spray AVAILABLE SIZES
. * 10.25 oz. Spray
* 31l oz
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Equipment Condition

EMITTERS /  ARMOR SHIELD FOAM EMITTERS

ARMOR SHIELD® VCI FOAM EMITTER PADS

A Soft-Sided Approach to Hard-Hitting Rust Prevention

Protect small/fragile metal parts or electronics with ARMOR SHIELD® VCI Foam Emitter Pads, a soft
packaging material that takes a hard line on rust prevention. We've combined the rust-preventing power
of ARMOR’s proprietary VCI Nanotechnology™ (a.k.a., our “secret recipe” for vapor corrosion inhibitor)
with open-cell polyether foam to offer a VCl emitter that provides cushion and corrosion prevention.

ARMOR SHIELD VCI Foam Emitter Pads are designed for long-term storage of ferrous and non-ferrous
metals and are ideal for use in small, enclosed spaces, in the packaging of metal parts, in domestic and
export shipment, inventory storage or in electrical or mechanical cabinets. While VCI Foam Emitter Pads
are lightweight and flexible they provide hard-nosed protection against dirt, dust, humidity and the evils
of rust.

ARMOR products are in-stock and ready-to-ship with no order minimums through our ARMOR Stock &
Ready® program.

Contact us about ARMOR SHIELD Foam Emitters © Shop Emitter Products "

Downloadable Resources

@ Product Overview © @ SDS ©

@ Product Data Sheet ©
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( Worker Safety Concerns

Sometimes there are things that aren’t necessarily specific to electrical that raise flags.
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Worker Safety Concerns
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( Worker Safety Concerns
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( Controls Considerations

Lift Station/Process Control Panels
Fully PLC Based?
Relay Based?
PLC with Relay Backup?
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() Controls Considerations

> PLC/Controller Concerns
— Obsolete Equipment

— Rockwell Product Lifecycle Status

* Online Resource that shows Rockwell Status of Equipment
— Active: Most current offering within a product category.
— Active Mature: Product is fully supported, but a newer product family exists. Gain value by migrating.

— End of Life: Discontinued date announced - actively execute migrations and last time buys. Product generally orderable until the
discontinued date.

— Discontinued: New product no longer manufactured or procured. Repair/exchange services may be available.

> Status of common PLCs
* Micrologix 1100 - Discontinued
* Micrologix 1400 - Active Mature
* Micorlogix 1500 - Discontinued
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( Controls Considerations

Relay Based Systems
Is there a critical relay component/controller?

Do you have a spare for that component?
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( Controls Considerations

Are your controls protected by a surge protective device?
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Section 2: Power Source/Supply



( Power Source/Supply

Utility Power Supply
Know the voltage, phase and grounding configuration of your equipment.
Clearly mark the equipment with the power source characteristics.

Older configurations to be aware of:
Three phase corner grounded delta.
Three phase ungrounded delta.
High-leg Delta.

Modern configurations:
Three phase wye
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Power Source/Supply

Three phase corner grounded delta:
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( Power Source/Supply

Three phase ungrounded delta.
Inherently unstable voltage levels.

Unstable voltage can be problematic for electronics. (VFDs, Automatic Transfer Switches)
Less of an issue for controls due to control power transformers.

. . . o
Maintain your ground fault detection systems! °

Requires Ground Fault Detection (NEC 250.21(B)) |
) [ﬂ

: %ﬂ’

UNGROUNDED SYSTEM
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Power Source/Supply
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() Power Source/Supply
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( Power Source/Supply

High-leg delta:

7y 'y Phase B

(wild leg)
240V 240V 208 V

l Phase A

|

Neutral

Phase C
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( Power Source/Supply

Generator Power Considerations

Permanent Generator
How long can power be out before there is an issue?
Cost of having one installed vs cost of repairs/damages if power is out.
Portable Generator
Quantity of portable generators?
How many locations can be without power before there is an issue?
Refueling time.
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( Power Source/Supply

Does your primary power source include a surge protective device?
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Section 3: Prioritizing Replacements/Upgrades



( Prioritizing Replacements/Upgrades

First Priority: Worker Safety!
Second Priority: Replacement of equipment that shows indication of impending failure.
Third Priority: Replacement of aged equipment.
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Section 4: General Maintenance Practices



( General Maintenance Practices

Panelboards, breakers and disconnect switches.
Specific maintenance practices can vary by manufacturer.

NEMA (National Electrical Manufacturers Association) Guidelines

Inspect once per year or after any severe short circuit.
Look for evidence of heat (burn marks, singe marks, scorching)

Operate each switch or circuit breaker several times
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( General Maintenance Practices

Generators:
NFPA 110 Standard for Emergency and Standby Power Systems

8.4.1: Requires generator inspected weekly, exercised under load monthly.

8.4.2.1: ldentifies minimum load testing requirements

Diesel 30% Minimum (Wet Stacking Concerns)
8.4.2.4 Indicates that if the available load is less than 30%, required to annually exercise with load bank minimum of 75%.

Spark Ignited Engines (Natural gas/propane) Available Load

8.4.7 Circuit Breakers Associated with generator exercised annually (Level 1)
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( General Maintenance Practices

Generators:
NFPA 110 Standard for Emergency and Standby Power Systems

8.4.6: Transfer Switches shall be exercised monthly.
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( Summary

For electrical systems the primary concerns are age and condition.
There are some low-cost basic practices that can help extend life of equipment.
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( Questions or Comments?

Contact Information:

Paul Zouski, PE
Clark Dietz

500 North 3 Street
Suite 703

Wausau, Wl 54403

phone: 715.841.9742
email: paul.zouski@clarkdietz.com
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