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A10+ inches of rain
A12+ feet of storm
A uildings
A8.5+ million power outages
_A$81+ billion in losses
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Funtown Pier Fire (2013) 1IEC
A50 buildings destroyed ST =

A1,000 ft of boardwalk destroyed
A400 firefighters deployed

b
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=% Hurricane Irma

8 14+ inches of rain

B 12+ feet of storm surge

e /5 000+ flooded buildings
. 5 = 6+ milllon power outages

= e $75+ billion in losses

s " 6+ feet of storm surge

200,000+ flooded buildings

300,000+ power outages
= $125+ billion in losses

Hurrlcane I\/Ilchael
6+ Inches of rain

@34 Hurricane Florence
== 35+ Inches of rain

B 6+ feet of storm surge

& 50,000+ flooded buildings
= 1 million+ power outages
$25+ billion in losses

%: -

1.5+ million power outages
& $25+ billion in losses


https://en.wikipedia.org/wiki/File:Maria_2017-09-19_2015Z.png

Installation Decision -Making Hierarchy

Prevention Resilience Replacement Recondition

En

NEMAGP /-
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Preventative/Resiliency Measures IEC

FEMA T National Flood Insurance Program (CFR Title 44, Part B)
x FEMA 3481 Protecting Building Utilities From Flood Damage
X NFIP Community Rating System (CRSresources.org)

Building Codes & Standards

x ASCE 241 Flood Resistant Design & Construction
X International Building Code (Section 1612)

X International Residential Code (Section R306)

NFPA 70 - National Electrical Code
x The term nwet | ocati ono i-4alonesed 144 t

Product Safety Standards
xSuittability for the environment al con
fundamental performance criteria in nearly every electrical product safety standard

(NEMA, UL, IEEE IEC, etc.)
INDEPENDENT ELECTRICAL CONTRACTORS
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HAZARDS ASSOCIATED WITH WATER -DAMAGE  |Ee

corrosion
loss of lubrication

foreign particle
obstruction

dielectric insulation
breakdown

mechanical failure

structural failure

INDEPENDENT ELECTRICAL CONTRACTORS
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Evaluating Water -Damaged Equipment IEC
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CONSULT YOUR LOCAL AHJ IEC

The local authority having jurisdiction may:

~ Include the building department, fire marshal, or insurance
company

~ have licensing, permitting, and inspection requirements

~ have additional requirements in the locally adopted

ouilding codes

INDEPENDENT ELECTRICAL CONTRACTORS
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Evaluating Water -Damaged Equipment ™

STEP #1

IDENTIFY THE WATER SOURCE

INDEPENDENT ELECTRICAL CONTRACTORS
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ldentifying the Source(s) of Water  iec

Rainwater

X The duration of exposure is the key factor

Floodwater

X Fresh water versus sea water

x Other contaminants (chemicals, oll, dirt/debris, etc.)

Fire Fighter Operations (Hose Spray)

X Potential of contaminants or physical damage

Fire Sprinklers / Water Service / Sanitary Drainage

X Exposure due to operating, leaking, or damaged systems
Condensation

x Accumulation of moisture in or on electrical equipment
Other Liguid Contaminants

X Fire suppression liquids, fuel-gas, refrigerants, food ingredients

INDEPENDENT ELECTRICAL CONTRACTORS
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Evaluating Water -Damaged Equipment ™

STEP #2

CONDUCT THE EVALUATION

INDEPENDENT ELECTRICAL CONTRACTORS
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What Does Evaluation Mean? IEC

~ Visual Observations:
X Discoloration, Signs of Rust or Oxidation, Water Marks, Deposits (debris,
chemicals, minerals), Material Fatigue, etc.

~ Operational Tests (De -energized Manual Functions):

X Abnorma
X Abnorma
X Abnorma

switch or disconnect operation (sound and feel)
friction or resistance of rotating parts or motors
ly tight or loose contact devices (receptacles, knife blades, bus

clips, racking systems, etc.

~ Performance Tests:
X Insulation Resistance Testing / Dielectric Absorption Testing
x |nfrared Thermographic (IRT) Imaging

INDEPENDENT ELECTRICAL CONTRACTORS
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Evaluating Water -Damaged Equipment 'Et

STEP #3

CONTACT THE MANUFACTURER

INDEPENDENT ELECTRICAL CONTRACTORS



Contact the Manufacturer IEC

The original manufacturer of the equipment should be contacted if any questions
arise or specific recommendations are needed.

Have the information or findings in Step #1 and Step #2. Document the nameplate
data, product labels, or any other identifying marks on the equipment. Photos &/or
video are a plus. An onsite visit may be necessary.

Attempts to recondition equipment without consulting the manufacturer can result
In additional hazards.

NEMA member companies are committed to safety. Contact information is
provided at www.makeitelectric.org

INDEPENDENT ELECTRICAL CONTRACTORS
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A0, Smith

ABEB Inc

Acuity Brands, Inc.

Advanced Cable Ties, Inc.
Adventech, LLC

Alli=d Moulded Products, Inc.
Alubar Metals Missourn

Alva Manmufacturing, LLC
Ambersemi

Anamet Electrical, Inc
Armistrong

ASK Proeducts, Inc. / Sicame Corp.
ASSA Abloy

Atlore

Atlas Lighting Products, Inc
Atom Power

Benshaw

Brasbum Systems, LLC
Eridgeport Fittings, LLC
Brooks Utility Preducts
Canadian Solar (JSA, Inc.
Cantex

CEM Lighting. Inc.

Cemowire

Chialfant Manufacturing Company
Chamipion Fiberglass, Inc.
Champlain Cable Corporation
ChargePoint

Cisco Systerns

CITEL Inc

Colonial Wire & Cable Co. Inc.
Comfran Cable LLT
Conductores Montemrey S8 DE CW
(xignux Corporativor
Condumex

ConmectDer

Construction Innovations, LLC
Copeland

Copperwesld Bimetallics, LLC
Cree Lighting

CSE-W/ Industries

GE Lighting

Generac Power Systems, Inc.
Gentex Corporaticn

GM Energy

Hammend Power Solutions, Inc.
Hellenic Cables
HellermannTyton

Hendrix Molded Products
HICT America

Hitachi Energy USA, Inc.
Honeywell

Honeywell Smart Energy
Heorizon Signal Tech,, Inc.
Hubbell Incorporated

Hyper Solutions

Hypertherm Incorporated
IDEAL Industries, Inc.
Industrial Eleciric Manufacturing
Innomaodtics

InPorwer Solutions
International Metals de Mexico
IPEX USA, LLC

Iten Industries

Itron, Inc

JE&L Manufacturing

Jefferson Electric

JIE IS4, Inc.

John Thomas, Inc

Judd Wire, Inc.

K-Line Insulators LISA, Inc.
Kancka

L.H. Dattie

Lafert

Landis-Gyr

Lapp Insulators, LLC

Larsen Manufaciuring
LECAVAMCE, LLC

Legrand, North America
Leviton Marmufacturing Co., Inc.
Linceln Electric

Littelfuse, Inc.

LS Cable & System USA

FProlec GE
FroSource Industries, Inc.
Prysmian Group

O-Free Armerican

Cwirks Wire Companry, Inc.
Radix Wire & Cable, LLC
Raycap, Inc.

Regal Rexnord Corporation
Reinhausen Manufacturing
Representative Materials, Inc
Rittal Morth America, LLC
Ritz Instrument Transfonmers
Robroy Industries

Rachling Industrial Cleveland
Roclkwell Automation
Rollease Acmeda

RSO0 Wire & Cable, LLC
RYMCO USA

S&C Electnic Company

gatco Products,
Schneider Electric

Inc. ¢SEL)

Sdi, LLC

SEAWIre and Cable. Inc.
Sediver USA, Inc.

Sensus, A Xylem Brand
Service Wire Company
SEVW-Euradrive, Inc.

Shemar T&D Solutions
Siemens Industry, Inc.
Sigma Enginesred Solutions
Signify Marth America Conporation
Sky Technologies

Skylire Products, Inc.

Snake Tray

SnapPower

Socomec Morth America
South Aflantic, LLC
Southern Fipe. Inc.
Southwire Campany, LLC
Sparkstone Electrical Group

ering Laboratories,

Cummins, Inc

Current

Daktronics, Inc

Danfoss, LLC

Drelta Electronics Americasy Lid.
DEMSC Products and
Services America

CEMT Instrurments. Inc.
Dialight Corporation
DITEK Surge protection
DuPont

Eaton

Eberle Design, Inc

EikOD Global, LLC
ELAMTAS PG, Inc.
Electri-Flex Company
Electro Switch Corp.
Elzkirisola, Inc

Emerson

Ernporia Energy
Encharted Rock
Enerlites, Inc.

Eos Energy Storage

EFD - Electric Power Design
ESS Metron, Inc.

Essex Solutions

Exro Technologies. Inc.
Fanlight Corp, Inc.
Federal Pacific

Feit Electric Company, Inc.
Fenecon

Figaro LISA, Inc

Firetrol, Inc.

Fuiji Electric Corporation of America
GEN Electric Company
Galvan Industries. Inc.
Gawvan Graham

GE Grid Solutions

Lutron Electronics Comipany, Inc.
Maclean Power Systems

Maddox Industrial Transformer
Marine Tech "Wire and Cable, Inc.
Marrmon Aerospace & Defense, LLC
MMarmon Electrical

Master Contrel Systems, Inc.
Maverick Power

MDOF Cable Bus Systerns

Meiden Amenca

Meltric Corporation

Mersen USA Newburyport-Ma, LLC
MIGM Transfonmer Company

Miller Electric Mfg LLC

Mibwaukes Tool

Mission Critical Grouwp, LLC
Mitsubishi Electric Automation, Inc.

Mitsubishi Elechric Power Products, Inc

MP Husky, LLC

Mew Cosmos USA, Inc.
Mexans

MGK-LZCKE, Inc

Nidec Maotor Corporation
MORD Gear Corporation
MNorplex-Micarta

Marthern Cables

M5 Industries, LLC

Mucor

rivient

OmniCn Power

Panduit Corporation

FParsons

PFISTERER Morth America, Inc.
Philips

Phoenix Contact

PLP iPreformed Line Products:
Post Glover Resistars, Inc
Power Grid Components

Specialty Cable Corporation
Steel Electric Products Co., Inc.
The Okonite Company

The Swatch Group US-

Renata Batteries

Titana Technology, LLC

TMSS US, LLC

Tornatech. Inc.

Toshiba Internaticnal Corporation IUSA
Trane Technalogies

Trigcta Power Salutions LP
Ubicquia, Inc.

IUnderground Devices, Inc.
Unitray Systems, Inc.

U5 PoleAUS Cutdoor Lighting
‘arilran Industries, Inc

Vertiv Corporation

Wictar Insulators. Inc.

‘irginia Insulated Produwcts, Inc.
WolbServer

WL Gaore & Associates, Inc
W0 Corporation

‘Walter Kidde Portable Equipment, LLC
WEG Electnc Corp.
‘Weidmaller, Inc.

Western Tubes

‘Westinghouse Lighting
‘Wheatland Tube Comparry
‘Wieland Electric, Inc

Winnie Industries

WireMasters, Inc.

‘Wolong Electric Amenica, LLC
‘Worldwide Electnic Corporation
‘Worthington Steel

Yaskawa America, Inc.

Yurmex Traffic LISA

Z Power & Distribution, Inc.
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STEP #4

REFER TO NEMAOS EVALUA
DAMAGED ELECTRICAL EQUIPMENT
GUIDELINES

INDEPENDENT ELECTRICAL CONTRACTORS
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IEC
N4z A 1. USE OF THIS PUBLICATION

2. CONTACT THE MANUFACTURER

3. ELECTRICAL EQUIPMENT

Evaluating REPLACEM ENT/RECOND'T'ON'NG
‘E"{jzi{i;'jf;‘;f;:nem\ REQUIREMENTS & THE HAZARDS
- ASSOCIATED WITH WATER -

o RERASED DAMAGED ELECTRICAL
A o aramscesn ot EQUIPMENT

makeitelectric.org

© 2026 National Electrical Manufacturers Association. All rights including -

translation into other languages, reserved under the Universal Copyright

Convention, the Berne Convention for the Protection of Literary and Artistic - 4 ‘ O N S O I I DA I E D I A B I E
s, and the International and Pan American Copyright Conventions. [ ]
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Evaluating Water -Damaged Equipment IEC

THE GUIDE INCLUDES (8) ELECTRICAL PRODUCT CATEGORIES:

x ELECTRICAL DISTRIBUTION EQUIPMENT
x MOTOR CONTROL EQUIPMENT
x POWER EQUIPMENT

X TRANSFORMERS

x RACEWAYS, CONDUIT, TUBING, FITTINGS, ENCLOSURES, OUTLET BOXES, AND
JUNCTION BOXES

x WIRE, CABLE, AND FLEXIBLE CORDS
x AFCIs, GFCls, GFPEs, SURGE PROTECTION EQUIPMENT, AND WIRING DEVICES

x OTHER DEVICES (LIST OF 16 EQUIPMENT TYPEYS)

INDEPENDENT ELECTRICAL CONTRACTORS




3.1 Electrical Distribution Equipment

Renlace May be Additional
Equipment _p reconditioned standards reference
equipment | (contact the > labl
manufacturer) (if available)

ANSI/NEMA AB 4 Guidelines for

X Inspection and Preventive Maintenance of
Molded-Case Circuit Breakers Used in
Commercial and Industrial Applications

Molded-case circuit
breakers

Low-voltage fuses X Bl 50009 Low Voltage Cartridge Fuses

ANSI/NEMA KS 3 Guidelines for

Switches X Inspection and Preventive Maintenance
of Switches Used in Commercial and
Industrial Applications

X _ rNEMA BS 31050 General Instructions

for Handling, Installation, Operation,

and Maintenance of Busway Rated 600
— X (Volts or Less, par. 3.4.4,9.2.4.2 y
NEMA Bl 50052 Metal Cable Bus Systems

-

Busway
(Mylar wrapped bars)

Busway
(powder-coated bars

Ca

Flexible bus systems
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IEC

3.6 Wire, Cable, and Flexible Cords

May be Additional

Equipment Replace reconditioned standards
equipment (contact the reference
manufacturer) (if available)

Wire or cable listed for dry locations X _

(such as NM-B)

Wire or cable that is suitable for wet

(. . . . )
locations (provided the ends of the wire or — X

cable have not been exposed to water,
\and the wire is not damaged)

J

INDEPENDENT ELECTRICAL CONTRACTORS



V=

3.8 Other Devices
May be Additional
. Replace reconditioned
Equipment ) standards reference
equipment (contact the ] )
(if available)
manufacturer)
Battex D) X
Cable tray (refer to 3.8.1) X
(Replace damaged
labels)

3.8.1 Cable Tray

Carefully inspect the cable tray system to determine if its mechanical and/or electrical integrity has
been compromised. Repair or replace any damaged portions according to original installation
requirements. Remove all debris from the cable tray. If any labels warning against the use of the

cable tray as a walkway have been damaged, obtain new labels from the manufacturer and apply
as required.

INDEPENDENT ELECTRICAL CONTRACTORS
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STEP #5

REPLACE OR RECONDITION THE
ELECTRICAL EQUIPMENT
(BY QUALIFIED PERSONS ONLY)

INDEPENDENT ELECTRICAL CONTRACTORS
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NizMA

Introduction

Reconditioned Equipment in 2026 NEC
Normal Servicing, Maintenance and Repair
NEMA Guidance on Reconditioned

NEMA Technical Equipment

Position on B L
Reconditioned . Fundamental Tenets for Reconditioning
Equipment

A

ol

A S 70011200t 6. Determining if Equipment Is Suitable for
| Reconditioning
Published by.
National Electrical Manufacturers Association
1 312 Morth Moore Street, Suite 2200 = =
pncon 22 /. Appendix Information
makeitelactric.org
i 2026 National Electrical Manufacturers Association. All rights including o
at to other langUage rved iversal Copyrig
Conventicn, the Bermne Convention for the Protection of Literary and Artistic Q/‘
Works, and the International and Pan American Copyright Convention -
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@ Use of Cleaning Agents IEC

METAL
CLEANER

e e f ————

el IRACTORS



NfzIMA
Cleaning and
Disinfecting
Guidance for
Electrical
Equipment

NEMA CS 70009-2025
(Formerly NEMA GD 4-2020)

Publishad by:
Mational Electrical Manufacturers Association
1812 Morth M Street, S
rington 22
WWW, Mem E
@ 2025 Mational Elactrical Manufacturers Association . All rights includin, 4
rans rlanguages rved Universal Copyrigh
Convention, the Befmfia Convention far the Protection of Literary and Artistic
W national an n Ameri Copyright Convention

~ Use of Disinfectants on Electrical
Equipment

~ Guidance for Cleaning and
Disinfecting Electrical Equipment

~ Recommendations

~ References

INDEPENDENT ELECTRICAL CONTRACTORS
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@ \FPA70 (NEC) Reconditioned Equipment 'EE

~ Section 110.20: General requirements for listed equipment, equipment
not required to be listed, and the approval of reconditioned equipment

~ Section 110.21: Marking requirements for reconditioned equipment

~ XXX.3: Article (equipment) specific reconditioning requirements

~ Section 110.17: The repair or servicing of equipment is NOT considered
reconditioning nor is the maintenance of equipment (NFPA 70B)

~ fMReconditoned 0 1 s t he same as rebuil |l t

INDEPENDENT ELECTRICAL CONTRACTORS
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http://files.esfi.org/file/Flood-Safety-High-Water-High-Stakes-0839.pdf

