
Repair, Recondition, or 
Replace? A Safety Driven 
Guide to Water-Exposed 

Electrical Equipment
Bryan Holland, MCP, CSP.

National Electrical Manufacturers Association (NEMA)



What was 
the first 
practical 
electrical 
system?



Superstorm Sandy (2012)
• 10+ inches of rain
• 12+ feet of storm surge
• 500,000+ flooded buildings
• 8.5+ million power outages
• $81+ billion in losses 
• 233 deaths 



Funtown Pier Fire (2013)

• 50 buildings destroyed

• 1,000 ft of boardwalk destroyed

• 400 firefighters deployed





Hurricane Harvey
50+ inches of rain

6+ feet of storm surge

200,000+ flooded buildings

300,000+ power outages

$125+ billion in losses

Hurricane Irma
14+ inches of rain

12+ feet of storm surge

75,000+ flooded buildings

6+ million power outages

$75+ billion in losses
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Hurricane Florence
35+ inches of rain

6+ feet of storm surge

50,000+  flooded buildings

1 million+ power outages

$25+ billion in losses

Hurricane Michael
6+ inches of rain

18+ feet of storm surge

75,000+ flooded buildings

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 

Resilience Replacement Recondition Prevention



Preventative/Resiliency Measures

FEMA – National Flood Insurance Program (CFR Title 44, Part B)

❖ FEMA 348 – Protecting Building Utilities From Flood Damage

❖ NFIP Community Rating System (CRSresources.org)

Building Codes & Standards

❖ ASCE 24 – Flood Resistant Design & Construction

❖ International Building Code (Section 1612)

❖ International Residential Code (Section R306) 

NFPA 70 - National Electrical Code

❖ The term “wet location” is used 144 times in Chapters 1-4 alone

Product Safety Standards

❖ Suitability for the environmental conditions and other “wet” exposures is a 

fundamental performance criteria in nearly every electrical product safety standard 

(NEMA, UL, IEEE IEC, etc.) 





HAZARDS ASSOCIATED WITH WATER-DAMAGE

corrosion
 

loss of lubrication 

foreign particle 
obstruction

dielectric insulation 
breakdown

mechanical failure

structural failure 



Evaluating Water-Damaged Equipment



CONSULT YOUR LOCAL AHJ

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 

building codes 



Evaluating Water-Damaged Equipment

STEP #1

IDENTIFY THE WATER SOURCE



Identifying the Source(s) of Water
Rainwater

❖ The duration of exposure is the key factor
Floodwater

❖ Fresh water versus sea water
❖ Other contaminants (chemicals, oil, dirt/debris, etc.)

Fire Fighter Operations (Hose Spray)

❖ Potential of contaminants or physical damage
Fire Sprinklers / Water Service / Sanitary Drainage

❖ Exposure due to operating, leaking, or damaged systems
Condensation

❖ Accumulation of moisture in or on electrical equipment

Other Liquid Contaminants
❖ Fire suppression liquids, fuel-gas, refrigerants, food ingredients



Evaluating Water-Damaged Equipment

STEP #2

CONDUCT THE EVALUATION



What Does Evaluation Mean?

Visual Observations:
❖Discoloration, Signs of Rust or Oxidation, Water Marks, Deposits (debris, 

chemicals, minerals), Material Fatigue, etc. 

Operational Tests (De-energized Manual Functions):

❖Abnormal switch or disconnect operation (sound and feel)
❖Abnormal friction or resistance of rotating parts or motors

❖Abnormally tight or loose contact devices (receptacles, knife blades, bus 

clips, racking systems, etc.

Performance Tests:
❖ Insulation Resistance Testing / Dielectric Absorption Testing

❖ Infrared Thermographic (IRT) Imaging 







Evaluating Water-Damaged Equipment

STEP #3

CONTACT THE MANUFACTURER 



Contact the Manufacturer

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

http://www.nema..org/










Evaluating Water-Damaged Equipment

STEP #4

REFER TO NEMA’S EVALUATING WATER-

DAMAGED ELECTRICAL EQUIPMENT 

GUIDELINES 



1. USE OF THIS PUBLICATION

2. CONTACT THE MANUFACTURER

3. ELECTRICAL EQUIPMENT 

REPLACEMENT/RECONDITIONING 

REQUIREMENTS & THE HAZARDS 

ASSOCIATED WITH WATER-

DAMAGED ELECTRICAL 

EQUIPMENT 

4. CONSOLIDATED TABLE



Evaluating Water-Damaged Equipment
THE GUIDE INCLUDES (8) ELECTRICAL PRODUCT CATEGORIES:

 
❖ ELECTRICAL DISTRIBUTION EQUIPMENT 

❖ MOTOR CONTROL EQUIPMENT 

❖ POWER EQUIPMENT

❖ TRANSFORMERS 

❖ RACEWAYS, CONDUIT, TUBING, FITTINGS, ENCLOSURES, OUTLET BOXES, AND 

JUNCTION BOXES 

❖ WIRE, CABLE, AND FLEXIBLE CORDS 

❖ AFCIs, GFCIs, GFPEs, SURGE PROTECTION EQUIPMENT, AND WIRING DEVICES 

❖ OTHER DEVICES (LIST OF 16 EQUIPMENT TYPES) 









Evaluating Water-Damaged Equipment

STEP #5

REPLACE OR RECONDITION THE 

ELECTRICAL EQUIPMENT 

(BY QUALIFIED PERSONS ONLY)



1. Introduction 

2. Reconditioned Equipment in 2026 NEC

3. Normal Servicing, Maintenance and Repair

4. NEMA Guidance on Reconditioned 
Equipment

5. Fundamental Tenets for Reconditioning

6. Determining if Equipment is Suitable for 
Reconditioning

7. Appendix Information



Use of Cleaning Agents

❖110.11 Deteriorating Agents, Informational Note No. 2: 

Some cleaning and lubricating compounds can cause severe deterioration 

of many plastic materials used for insulating and structural applications in 

equipment.



 Use of Disinfectants on Electrical 
Equipment

 Guidance for Cleaning and 
Disinfecting Electrical Equipment 

 Recommendations 

 References 



NFPA 70 (NEC) Reconditioned Equipment

 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)  

 “Reconditioned” is the same as rebuilt, refurbished, or remanufactured



ESFI Flood Safety http://images.esfi.org/Flood-SAfety-7F09.png

www.esfi.org/disaster-safety

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




THANK YOU FOR ATTENDING
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