
Field Representative Guide
NEMA Wiring Devices Products



Receptacle Types and Uses

•  GENERAL USE – UL498 & CSA C22.2 No. 42

•  FED SPEC GENERAL GRADE – 
  Federal Specification W-C-596

•  HOSPITAL GRADE – 
  UL498 Supplement and CSA C22.2 No. 42

•  FED SPEC HOSPITAL GRADE – 
  Federal Specification W-C-596



Field Representative Guide
NEMA Receptacles & Switches

• Receptacle 

• Types and Uses

• WR and TR receptacles

• Controlled receptacles (ASHRAE, Title 24, etc.)

• AFCI receptacles, codes, products, usage

• New  NEMA  240V AC L-N “IT” devices



Receptacle Types and Uses

CLASSIFICATIONS MARKINGS

GENERAL USE

FED SPEC

HOSPITAL GRADE

FED. SPEC. (DoD)/

HOSPITAL GRADE

Hospital Grade Hospital Grade

Hospital GradeHospital Grade

FS

FS

FS

FS



Intermediary Title Slide

Subtitle if needed

Blade Retention

Receptacle must retain a polished 

steel 2 bladed plug gauge against 

a 3 lb. force for 1 minute

Receptacle must release a 

polished steel 3 bladed plug 

gauge at 15 lb. force



Current Overload
 Testing

100 Insertions & Removals 

making and breaking 

DC current at 150% of 

device rating.



Intermediary Title Slide

Subtitle if needed

Temperature Rise



Grounding Pin Retention – All Devices



Fault Current



Dielectric

2,000V applied with no arcing

or breakdown permitted.



Mold Stress Relief

General use: 

70°C - 7 hours



Assembly Security



Assembly Security



Hospital Grade Abrupt Removal



Hospital Grade Grounding Contact Temperature

Celsius



Hospital Grade Grounding Contact Resistance



Hospital Grade 
Grounding Contact 

Overstress

Conditioning:

Oversized .204 in. 

diameter steel pin 

inserted 20 times into 

each ground contact.

Test:

Each ground contact must 

retain a .184 in. diameter 

polished steel pin against a 

4 oz. force for 1 minute.



Hospital Grade 
Terminal Strength

HOSPITAL GRADE: 

Tightened 5 times then tested with 

12 AWG wire.

In Comparison

GENERAL USE: 

Tightened once then tested 

with 12 AWG wire.



Hospital Grade 
Assembly Security

HOSPITAL 

GRADE: 100 lbs

In Comparison

GENERAL 

USE: 50 lbs



Hospital Grade 
Assembly Security

HOSPITAL 

GRADE: 100 lbs

In Comparison

GENERAL 

USE: 50 lbs



Hospital Grade 
Mold Stress

HOSPITAL GRADE:

90°C – 7 hours

In Comparison

GENERAL USE:

70°C – 7 hours



Additional Testing for Fed Spec

1. GRIPPING - POWER BLADE - GROUNDING BLADE 

2. TERMINAL STRENGTH

3. OVERLOAD – 200% AC

4. TEMPERATURE RISE

5. REPEAT BLADE RETENTION

6. DIELECTRIC VOLTAGE WITHSTAND

7. INSULATION RESISTANCE 

8. HEAT RESISTANCE

9. ASSEMBLY SECURITY



Fed Spec Power 
Blade Retention

Conditioning:

.075 thk. Steel blade 

inserted 20 times into 

current-carrying contact.

Test:

Each line contact must 

retain a .055 thk. Steel 

blade secured to 1.5 lb 

weight for 

1 minute.



Note: This test is the same as Hospital Grade

Additional Testing 
for FED Spec

Conditioning:

Oversized .204 in. 

diameter steel pin inserted 

20 times into each ground 

contact.

Test:

Each ground contact must 

retain a .184 in. diameter 

polished steel pin against 

a 4 oz. force for 1 minute.



Fed Spec Terminal 
Strength

FED SPEC: 

Tightened 5 times 

then tested with min. 

and max. wire (14-10 AWG).

In Comparison

GENERAL USE: 

Tightened once, then tested 

with 12 AWG wire.



Fed Spec Current 
Overload

FED SPEC:

250 Insertions & Removals making and 

breaking AC current at 200% of 

device rating.

In Comparison

GENERAL USE:

100 Insertions and Removals making 

and breaking DC current at 150% 

of device rating.



Fed Spec 
Dielectric 

2,000V applied with no arcing

or breakdown permitted.



Fed Spec Insulation 
Resistance



Fed Spec Assembly 
Security

FED SPEC:   

100 lbs.

In Comparison

GENERAL USE: 

50 lbs.



Receptacle Specification Summary 

• GENERAL USE – Meets all requirements for General 

Use receptacles – UL498 & CSA C22.2 No. 42.

• FED. SPEC. (DoD) – Meets the requirements for General Use 

receptacles and additional requirements for Federal 

Specification – W-C-596.

• HOSPITAL GRADE – Meets the requirements for General 

Use receptacles and additional requirements for Hospital 

Grade - UL498 Supplement SD & CSA C22.2 No. 42.

• HOSPITAL GRADE/FED. SPEC. (DoD) - Meets the requirements 

for General Use receptacles and additional requirements for Federal Specification and 

Hospital Grade.



Receptacle Types and Uses

New  Types

TR
(Tamper Resistant)

WR
(Weather Resistant)



NEC  406.9  

Receptacles in Damp or Wet Locations

•All 15- and 20-ampere, 125 and 250-volt nonlocking 

receptacles shall be a listed weather resistant type.

•The Code also requires that they be used for 

replacement use

•Other receptacles in wet locations shall be listed WR

WR - Weather Resistant Receptacles



UL 498 Supplement SE   -   Additional Tests

•Requires WR marking visible after installation

•Corrosion protection for metal parts 

•Cold Impact, 3 lb weight  at - 20 °C

•Accelerated Aging  - 7 days at  70°C

•UV Resistance and Water Exposure

WR - Weather Resistant Receptacles



TR - Tamper Resistant Receptacles

NEC Requirements 

•406.12  Requires listed Tamper Resistant receptacles in 

locations accessible by children/the public (dwellings, hotels, 

childcare facilities, schools, clinics/hospitals, offices, care 

facilities, gyms/fitness centers, dorms, etc.)

•406.4  Requires that they also be installed as 

replacements in affected areas

•517.18  Long standing requirement for use in Pediatric 

units in hospitals



TR - Tamper Resistant Receptacles

UL 498  Performance and Test Requirements

•Each slot is probe tested using a small diameter probe 

and a larger blade type probe.  Probes must not contact 

live parts when inserted into slots in any direction.

•Impact test followed by repeated probe test

•5000 cycle endurance test with a standard plug followed 

by repeated probe test.



TR - Tamper Resistant Receptacles

•Why do we need them?

•History of Tamper Resistant?

•How do they work?

•Trouble shooting problems and issues



An analysis of U.S. Consumer Product 
Safety Commission (CPSC) data over 
a 10-year period found:

• 24,000+ children under 10 years old 
were treated in emergency rooms for 
receptacle-related incidents.

• 10% of those children suffered severe 
shock and burns.

The Unfortunate Facts



Children are less resistant to electrical shock than adults as 

they have thinner skin 

Objects Inserted are Everyday, Easily 

Accessible Household Items

Children can get burns and electrical shocks as a result of sticking 

common, everyday household items into electrical outlets:

• Paperclips   • Screws/nails

• Keys   • their fingers

• Hairpins



Unreliable ‘Solutions’

It’s clear that a permanently installed 

solution was needed!

Plastic outlet caps:

– Readily available.

– Typically effective for children younger

than 2 years old.

However,

– In a Temple University Biokinetics Laboratory Study 47% of the 4-year-

olds were able to remove one brand of cap.

– 100% of the 2-and 4-year-olds were able to remove a second brand—

in many cases within 10 seconds!

– Adults often forget to reinsert the caps.

– Children can easily pull out electrical plugs, leaving exposed receptacles.



An Industry-Wide Preventative Measure

In an effort to improve home-owner safety, 

the National Electrical Code® (NEC) made 

tamper-resistant (TR) receptacles the 

standard in 2008 by requiring them for 

15A and 20A, 125V receptacles used in 

residential new construction. Subsequent 

NEC versions expanded the requirements.  



Why TR Receptacles?

Tamper Resistant Receptacles:

• Mandated in hospital pediatric wards for more than 2 decades; 

proven to effectively prevent electrical injuries.

• UL® listed—subjected to rigorous, documented testing.

• Permanent—once installed, they offer continuous protection.

• Reliable—no worries about inserting, losing, or breaking them. 

• Automatic—protection is continuous, even if a plug is removed.

Protection is permanent, reliable, and automatic! 



Anatomy of a TR Receptacle
A tamper-resistant receptacle has a built-in safety mechanism that resists the insertion 

of foreign objects into the receptacle 

✓ The mechanism will not open if an object is inserted into only one side or the other 

✓ The mechanism will only open if two objects, such as the blades of a plug, are inserted 

at the same time using the same force



What If My Plug Will Not Insert?

While laboratory results show that there is no appreciable 

difference in force required to insert plugs into tamper-resistant 

receptacles, there may still be difficulty.  In most cases, the plug 

is the culprit.

Bent, splayed, or burred plugs can be problematic



Bent or Splayed Blades

Problem:  Bent or splayed plug blades may 

impede insertion — just as with conventional 

receptacles.

Solution:  Blades can usually be easily 

straightened by gently bending back into place.  

If any cracks or creases are visible in the plug 

blade, the plug should not be used and should be 

replaced.



Sharp Edges or Burrs

Problem:  Poorly made plugs with burrs or sharp 

edges may dig into or catch on a tamper-resistant 

receptacle’s shutters, making insertion difficult.

Solution: Very light hand-sanding or a fingernail file 

may be used to remove burrs and soften sharp edges.  

If light sanding does not remove burrs or sharp edges, 

the plug should be replaced.  

(Note:  do not force a plug with sharp edges into a tamper-resistant receptacle as 

it may permanently damage the shutters making any plug difficult to insert.)   



Tamper Resistant Receptacles

• Electrical injuries to children are physically 

devastating, emotionally traumatic, costly—

and preventable.

• A safer environment provides better injury 

prevention than behavior modification.

• Tamper-Resistant receptacles offer the best 

solution.



Controlled Receptacles 

• California Title 24, Part 6 2013

• ASHRAE 90.1, 2013

• NEC 2023 

• NEMA WD6 2021 



Controlled Receptacles 

Questions ??

•How will the receptacles be controlled? 

•What is the 50% rule?

•What products are available?

•Is product marking standard finalized? 

•NEMA generated whitepaper



What types of receptacles are 
required to be controlled? 

Title 24 ASHRAE 90.1

125 volt 15 and 20 Ampere receptacles 125 volt 15 and 20 Ampere receptacles 



Title 24 ASHRAE 90.1

The Standard requires in all buildings, both 

controlled and uncontrolled 120-volt receptacles 

in each private office, open office area, 

reception lobby, conference room, kitchenette in 

office spaces, and copy room.

At least one controlled receptacle shall be 

installed within 6 feet from each uncontrolled 

receptacle or a split-wired duplex receptacle 

with one controlled and one uncontrolled 

receptacle shall be installed; 

At least 50% of all 125-volt 15- and 20-amp 

receptacles in all private offices, conference 

rooms, rooms used primarily for printing and/or 

copying functions, break rooms, classrooms, and 

individual workstations

At least 25% of branch circuit feeders installed 

for modular

furniture not shown on the construction documents

What locations require 
controlled receptacles? How many?



What locations require 
controlled receptacles?

Title 24 ASHRAE90.1

For hotel and motel guest rooms at least one-

half of the 120-volt receptacles in each guest 

room shall be controlled receptacles that 

comply with Section 130.5(d)1, 2, and 3. 

Electric circuits serving controlled

receptacles shall have captive card key 

controls, occupancy sensing controls, or 

automatic controls such

that, no longer than 30 minutes after the guest 

room has been vacated, power is switched off.



What locations do not require 
controlled receptacles?

Title 24 ASHREA 90.1

• Clock outlets (mounted 6’ or more above the 

floor)

• Outlets for copiers, printers and other IT 

equipment (with the exception of personal

computers) in copy rooms.

• Outlets for refrigerators and water 

dispensary devices in kitchenettes.

Receptacles on circuits rated more than 20 

amperes.

The Standard makes exceptions for spaces 

where switched receptacles would 

compromise equipment operation or safety 

and security. This includes spaces where the 

receptacles are specifically designated for 

equipment that requires 24-hour operation 

and where automatic shutoff would endanger 

the safety or security of the room or 

occupants.



What locations do not require 
controlled receptacles?

Title 24 ASHRAE 90.1

In open office areas, controlled circuit 

receptacles are not required if, at time of final 

permit, workstations are installed, and each 

workstation is equipped with an occupant 

sensing control that is permanently mounted in 

each workstation, and which controls a 

hardwired, nonresidential-rated power strip. 

Plug-in strips and other plug-in devices that 

incorporate an occupant sensor shall not be 

used for this exception.



Definitions
Outlet: A point on the wiring 
system at which current is 
taken to supply utilization 
equipment. 

Receptacle Outlet: An outlet 
where one or more 
receptacles are mounted. 

Receptacle:  A contact device 
installed at the outlet for the 
connection of an attachment 
plug, or for the direct 
connection of electrical 
utilization equipment designed 
to mate with the corresponding 
contact device. 



Receptacle Examples

Single Duplex

A single receptacle is 

a single contact device 

with no other contact 

device on the same 

yoke or strap. A 

multiple receptacle is 

two or more contact 

devices on the same 

yoke or strap.



Marking Requirements

Title 24 ASHRAE 90.1

Controlled receptacles shall have a permanent 
marking to differentiate them from 
uncontrolled receptacles

The Standard requires that controlled receptacles be 

visually distinct from non-controlled receptacles. The 

Standard does not require a specific means for doing so

Title 24 representatives have confirmed they 

will accept the controlled receptacle symbol in 

the NEC & WD6 

Switched receptacles may be identified by receptacle 

color, indication lights integral to the receptacle, 

receptacle labeling, etc.

Controlled receptacle symbol can be factory 

applied with ink stamp. 

Labels containing the controlled receptacle 

symbol provided by the manufacturers can be 

applied in the field



Controlled receptacle symbol described in 
2023 NEC & ANSI/NEMA WD6 2021

• 2023 NEC Article 406.3(F)

• ANSI/NEMA WD6 2021



NEC 406.3(F)
(F) Controlled Receptacle Marking. All non-locking-type,125-volt, 15- and 20-

ampere receptacles that are controlled by an automatic control device, or that 
incorporate control features that remove power from the outlet for the purpose of 
energy management or building automation, shall be permanently marked with the 
symbol shown in Figure 406.3(F) and the word “controlled.”  

For receptacles controlled by an automatic control device markings shall be located 
on the receptacle face and visible after installation.  

In both cases where a multiple receptacle device is used, the required marking of the 
word “controlled”, and symbol shall denote which contact device(s) are controlled.  

Exception: The marking shall not be required for receptacles controlled by a wall switch 
that provide the required room lighting outlets as permitted by 210.70.



Marking Examples

Two Controlled Two Non-ConolledTwo Non-Controlled One Controlled



What products are available to comply the 
new controlled receptacle requirements

• Motion sensors

• Occupancy sensors

• Networked control systems and building automation 
systems

• Relay panels 

• Receptacle with integral switching means

• Split wired receptacle controlled with a flush switch



How to Control the Receptacles?

• Motion / Occupancy sensors

• On-off schedule either built into the 

switching relay or fed externally from 

a networked control systems or 

building automation systems 



Wired Remote Controlled Receptacles

•Must decide which receptacles will be controlled as a group 
– cannot be changed later.

•Requires two feed wires per duplex-receptacle (controlled 
and non-controlled Line feeds)

•Poor granularity of control (e.g. all receptacles wired 
together always turn on and off together)

•OK for new construction, but difficult for retrofitting existing 
buildings.



Controlled Receptacle with External 
Control and Sensors (UL ATNZ or PAZX)



Example Using Single Automatic Switch per 
Branch Circuit with Split Receptacles

Switched Line

Non-switched Line 

Distance between either controlled or non-controlled receptacles must meet 
building code limits



Example Using Single Automatic Switch per 
Branch Circuit with Split Receptacles

• Distance between either controlled or non-controlled 
receptacles must meet building code limits

• Neutral and Ground wires (not shown here) are 

common to all outlets and receptacles

Switched Line

Non-switched Line



Controlled Receptacle With Integral Switching 
Means and External Sensor (UL 498B)



Wireless Remote Control of Receptacles
With Integral Switching Means

•Each receptacle can be separately controlled via wireless 
commands

•No special branch circuit rewiring needed – useful for 
retrofitting existing buildings

•Enables more granularity of control (e.g. receptacles for 
just one desk can be turned off instead of turning off the 
entire floor or area)



Controlled Receptacle with Integral Switching Means 
and External RF Sensors (UL 498B)

Wireless 

Communication:

• ZigBee

• Zwave

• WiFi

• Bluetooth

• Proprietary



Example Using Controlled Receptacles with 
Internal Switching Means (UL 498B)

Network Coordinator 

and On-Off 

Scheduler



New method:

Identify Critical 

Loads (safe) 

“Always On” Appliance Tagging to 
Prevent Turning Off Critical Loads

Old method:

Unknown load

(risky) 



AFCI Receptacles – 
Codes, Products, Usage Guide

Questions ??

•How it works. 

•Guidelines on usage in existing circuits.

•What products are available

•NEMA generated whitepaper 



National Electrical Code® on Arcing

▪ 2023 NEC

• New Branch Circuits:  Section 210.12(A)

• Modifications/Extensions: Section 210.12(E) – 
Combination-type AFCI at the origin of the branch 
circuit or OBC AFCI at the first receptacle outlet

• Replacement Receptacles: Section 406.4(D)(4) – 
Replacement receptacles must be either OBC AFCI 
Receptacle, or protected by Combination-type AFCI 
breaker or OBC AFCI receptacle



New Branch Circuits:  Section 210.12(A)

Branch circuit overcurrent protective device, plus
Outlet branch circuit type AFCI device installed at first 
outlet in the branch circuit.

The combination of the devices must be listed and 
identified to provide system combination-type* 
arc-fault production for the “home run” conductors.

* Not to be confused with UL certified “System-combination type”



Modifications/Extensions to Existing Branch 
Circuits - 210.12 (E)

Service Entrance 

Conductors

Panel Board

OBC 

AFCI

Branch 

Circuit 

Extended

AFCI 

Protected 

Outlets

AFCI Protected Loads



Receptacle Replacements - 406.4(D)(4)

Panel Board
If this receptacle 

is being replaced

AFCI Protected 

Loads

Place 

OBC 

AFCI*

* Recommend the first outlet

or oror

Service Entrance 

Conductors



Summary of AFCI Requirements by NEC

▪ New Circuits

• Where a new circuit is being run from a circuit breaker panel or sub-panel

• Applies to all types of circuits – receptacles, lighting, and smoke detectors

• If using an OBC AFCI, it must be installed at the first outlet

• AFCI circuit breaker is also acceptable

▪ Modifications and Extensions to Branch Circuits

• Includes adding additional receptacles or outlets on an existing branch circuit or 
moving existing outlets

• Typically occurs during renovations to specific spaces or room additions

• Applies to all outlets  - receptacles, lighting and smoke detectors



New 240V NEMA Configurations for IT 
Installations

Background

▪ Multitude of IT equipment operates at 240V(250V).  
Large server systems use hundreds or thousands of pieces 
of equipment

▪ In the US 240V(250V) is typically a line to line voltage 
supplied from a 125/250V or 120/ 208V system

▪ In Europe 240V is typically a line to neutral voltage 
supplied from a 240/415V system



New 240V NEMA Configurations for IT 
Installations

Background

▪ Line to line supply voltage is required by code to 
be protected by a double pole circuit breaker  

▪ Line to neutral supply voltage is required by code 
to be protected by a single pole circuit breaker  

▪ A 240/415V system, 240V line to neutral, could 
eliminate thousands of breakers

▪ IT enterprises want to utilize the 240/415V



New 240V NEMA Configurations for IT Installations

NEMA L25-30 configuration

▪ 2 Pole, 3 Wire Grounding - 240V line to neutral.  

• For single equipment branch circuits.   

• Not interchangeable with any other NEMA configuration

NEMA L26-30 configuration

▪ 4 Pole, 5 Wire Grounding - 240/415V.               

• For branch circuit feeder to multiple circuits. 

• Not interchangeable with any other NEMA configuration
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