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Board of Building Standards 
 

EDUCATION COMMITTEE MEETING 
AGENDA 

 
 
DATE:   MAY 13, 2021 
TIME:   10:00 AM 
LOCATION:  VIDEOCONFERENCE   

DIAL-IN 614-721-2972,  
CONFERENCE ID 508 285 300# 

 
Staff  and Guest ‘Check-in’ 
 
Call to Order 
 
 
Consent Agenda 
  
Course Applications 

ER-1 2017 NEC Grounding and Bonding (Flanik) 
All Certifications (6 hours) 
Staff Notes: Recommend approval 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-2 2017 NEC Requirements for General and Special Equipment and Special Conditions 
(Flanik) 
All Certifications (6 hours) 
Staff Notes: Recommend approval 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-3 2017 NEC Wiring, Equipment, and Overcurrent Protection (Flanik) 
All Certifications (6 hours) 
Staff Notes: Recommend approval 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-4 2017 NEC Wiring, Equipment, and Special Occupancies (Flanik) 
All Certifications (6 hours) 
Staff Notes: Recommend approval 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
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ER-5 2017 OBC Electrical Requirements and 2017 NEC General Equipment Installation 
(Flanik) 
All Certifications (6 hours) 
Staff Notes: Recommend approval 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:   
 

ER-6 Buildings and Homes in Flood Hazard Areas (Simpson Strong-Tie) 
BO, MPE, BI, RBO, RPE, RBI (1 hour) 
Staff Notes:  Same instructor as other course 
Committee Recommendation:   
 

ER-7 Cincinnati Cross Training, Part 5 (Building and Fire Code Academy) 
RBI, RMI (two 3-hour sessions) 
Staff Notes:   
Committee Recommendation:   
 

ER-8 Decks, Porches, and Boardwalks in Flood Hazard Areas (Simpson Strong-Tie) 
BO, MPE, BI, RBO, RPE, RBI (1 hour) 
Staff Notes:  
Committee Recommendation:   
 

ER-9 Fire Pumps (Central Ohio Code Officials Association) 
ESI, BO, MPE, BPE, EPE, FPPE, BI, FPI (2 hours) 
Staff Notes: Recommend approval 
ESIAC Recommendation: Recommend approval 
Committee Recommendation:  
 

ER-10 Flexible Sprinkler Hose Systems (Victaulic) 
ESI, BO, MPE, BPE, PPE, MechPE, FPPE, BI, FPI, RBO, RPE, RBI, RMI (2 hours) 
Staff Notes:   
ESIAC Recommendation:   
Committee Recommendation:   

  
Old Business 
  
New Business 
  
Adjourn  
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File Attachments for Item:

ER-1 2017 NEC Grounding and Bonding (Flanik)

All Certifications (6 hours)

Staff Notes: Recommend approval

ESIAC Recommendation: Recommend approval

Committee Recommendation:

4



 

9671 Oxford Glen Drive, Mentor, OH 44060 * T: (216) 256-3556 * W: www.acsadvantages.com 

 

Associated Consulting Solutions, LLC 
Governmental Solutions, Plan Review Services, Inspection Services, Education & Design Services 

 

2017 NEC Grounding and Bonding  
6-Hours of Continuing Education Credit 

 

Course Description: This 6-hour seminar is designed for online or in-person training that 

highlights key provisions of the 2017 OBC Electrical Requirements & 2017 NEC  

 

This seminar highlights key provisions of the 2017 NEC regarding Grounding and Bonding.  

This seminar: 

 Provides practice in applying key requirements.  

 Reinforces learning by supplying immediate feedback and clarification.  

 Walks participants through content and intent.  

 

Key topics covered with in-depth discussion: 

 2017 OBC Requirements 

 System Grounding 

 Grounding Electrode System 

 Service Bonding  

 Bonding of Piping Systems & Structural Metal 

 Bonding Jumpers 

 

   

Course Outline:  

 

1. 2017 OBC – CHAPTER 1  

 OBC Section 105.1 Approvals Required 

 OBC Section 102.10 Work Exempt From Approval 

 OBC Section 102.10.1 Emergency Repairs  

 OBC Section 102.10.2  Minor Repairs  

 OBC Section 106.1.1 Information on Construction Documents 
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2. 2017 OBC – CHAPTER 27  

 OBC Section 2701.1 Scope 

 OBC Section 2701.2 Appliance and Fixture Listing  

 OBC Section 2702 Emergency and Standby Power Systems 

 OBC Section 2702.1 Installation 

 OBC Section 2702.2 Where Required 

 OBC Section 2702.3 Critical Circuits 

 OBC Section 2702.4 Maintenance 

 OBC Section 2703.1 Penetrations 

 OBC Section 2703.2 Cutting, Notching, and Boring 

 OBC Section 2704 Smoke Detection 

 OBC Section 2704.1 Smoke Alarm Circuits 

 

 

3. 2017 NEC 5 New Articles 

 Article 425 – Fixed Resistance & Electrode Industrial Process Htg. Equipment 

 Article 691 – Large Scale PV Production Facility 

 Article 706 – Energy Storage Systems 

 Article 710 – Stand Alone Systems 

 Article 712 – DC Micro Grids 

 

 

4. Article 100: Grounded (Grounding)  

 

5. Article 250 Grounding and Bonding  

 

 250.4(A)(1)  Electrical System Grounding 

 250.8 Connection of Grounding and Bonding Equipment 

 250.20(B) Alternating-Current Systems of 50 Volts to 1000 Volts 

 250.24 Grounding Service-Supplied Alternating-Current Systems 

 250.28 Main Bonding Jumper and System Bonding Jumper 

 Table 250.102(C)(1)Size Main Bonding Jumpers 

 Grounding Separately Derived Alternating-Current Systems 

 250.30(A)(1) System Bonding Jumper 

 250.30(A)(4) Grounding Electrode 

 250.30(A)(5) Grounding Electrode Conductor, Single Separately Derived 

System 

 250.30(A)(6) GEC, Multiple Separately Derived Systems 
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5. Cont’d Article 250 Grounding and Bonding  

 

 250.32 Buildings or Structures Supplied by a Feeder(s) or Branch Circuit(s) 

 250.50 All Electrodes present shall be bonded together (1-7) 

 250.52 Permitted Electrodes (1-8) 

 250.52 Grounding Electrodes 

 250.52(A)(2) Metal In-ground Support Structures(s) 

 250.52(A)(3) Concrete Encased Electrode 

 250.52(B) Not Permitted for Use as Grounding Electrodes 

 250.53(A)(2) Supplemental Electrode Required 

 250.53(A)(3) 

 250.53(D)(2) Supplemental Electrode Required 

 250.64(B)(4) Securing and Protection Against Physical Damage 

 250.64(E) Raceways and Enclosures for Grounding Electrode Conductors 

 250.66 Size of AC Grounding Electrode Conductor 

 Table 250.66 Grounding Electrode Conductor for Alternating-Current 

Systems 

 250.66(A) Connections to a Rod, Pipe, or Plate Electrode(s) 

 250.66(B) Connections to Concrete-Encased Electrodes 

 250.66(C) Connections to Ground Rings 

 250.68 Grounding Electrode Conductor and Bonding Connection to 

Grounding Electrodes 

 250.68(A) Accessibility 

 250.68(C) Grounding Electrode Conductor Connections 

 250.92(A) Bonding at Service 

 250.92(B) Method of Bonding at Service 

 250.94(A) Bonding for “Communication” Systems 

 250.94(B) Other Means 
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5.  Cont’d Article 250 Grounding and Bonding  

 

 250.97 Bonding for Over 250 Volts 

 250.100 Bonding in Hazardous (Classified) Locations 

 250.102 Grounded Conductor, Bonding Conductors, and Jumpers 

 250.104(B) Other Metal Piping 

 CSST Bonding 

 Electrical Grounding (IFGC 309.1)  

 IFGC 310.1 Gas Pipe & Tubing other than CSST 

 IFGC 310.2 CSST (New Requirements) 

 IFGC 310.2.1 Bonding jumper point of connection 

 IFGC 310.2.3 Bonding Jumper Length 

 IFGC 310.3 ARC-RESISTANT CSST (New Section) 

 250.122 Size of Equipment Grounding Conductors 

 250.122(F) EGCs Installed in Parallel 

 250.122(F)(1) Conductor Installations in Raceways, Auxiliary Gutters, or 

Cable Trays 

 250.122(F)(2) Multiconductor Cables 

 250.146 Connecting Receptacle Grounding Terminal to Box 

 250.148 Continuity and Attachment of EGC to Boxes 
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2017 NEC Grounding and Bonding2017 NEC Grounding and Bonding

Based on the 2017 National Electrical Code (NEC)

 Meet the instructor
 Participant introductions

 Gerald C. Flanik is an ICC-Certified Master Code Professional (MCP), and holds over 40 various licenses
and certifications. He is also a LEED BD+C Accredited Professional, Certified Floodplain Manager (CFM).

 Mr. Flanik is President of Associated Consulting Solutions, LLC (ACS) in Cleveland, Ohio. ACS provides
plan review services, pre and post design analysis services for architectural and engineering firms, and
code consulting services throughout the United States. ACS is also an ICC Preferred Education Provider,
providing education throughout the United States. Previously, Gerald served as the Chief Building Official
for Lake County, Ohio for 16 years. Prior to working as a code official, he owned and operated a design
build contracting company.

 Gerald holds a Bachelor of Science Degree in Mechanical Engineering and a Bachelor of Science Degree
in Electrical Engineering from Cleveland State University; as well as, a degree in Civil Engineering
Technology. He is also an adjunct faculty instructor at Lakeland College in the Civil and Electrical
Engineering Departments.

 Jerry is a professional consultant for corporations and government agencies throughout the United States,
and for the International Code Council throughout the world.

Associated Consulting Solutions, LLC
www.associatedconsultingsolutions.com

2017 NEC Grounding and Bonding

Key topics covered with in-depth discussion:

 2017 OBC Requirements
 System Grounding
 Grounding Electrode System
 Service Bonding 
 Bonding of Piping Systems & Structural Metal
 Bonding Jumpers

This seminar highlights key provisions of the 2017 
NEC regarding Grounding and Bonding. 

This seminar:
 Provides practice in applying key requirements. 
 Reinforces learning by supplying immediate 

feedback and clarification. 
 Walks participants through content and intent. 

 This chapter is largely concerned with maintaining 
“due process of law” in enforcing the performance 
criteria contained in the body of the code. 

 Chapter 1 is geared toward code officials, design 
professionals, contractors and building owners.
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105.1 Approvals Required

Any owner or owner's representative who intends to construct, 
enlarge, alter, repair, move, or change the occupancy of a building 
or structure, or portion thereof, or to erect, install, enlarge, alter, 
repair, remove, convert or replace any electrical, gas, mechanical, 
plumbing system, other building service equipment, or piping 
system the installation of which is regulated by this code, or to 
cause any such work to be done, shall first make application to 
the building official and obtain the required approval.

However, OBC 102.10 contains additional information.

102.10 Work Exempt From Approval

Approval shall not be required for the following work; however, this work 
shall comply with all applicable provisions of the rules of the board:

Electrical:

1. Minor repair work, including the replacement of lamps or the connection of approved portable 
electrical equipment to approved permanently installed receptacles.

2. Electrical equipment used for radio and television transmissions except equipment and wiring 
for power supply, and the installations of towers and antennas.

3. The installation of any temporary system required for the testing or servicing of electrical 
equipment or apparatus.

4. Electrical wiring, devices, appliances, apparatus or equipment operating at less than twenty-
five volts and not capable of supplying more than fifty watts of energy, unless specifically 
addressed in this code.

5. Process equipment and the associated wiring on the load side of the power disconnect to the 
equipment.

6. Electrical wiring equipment not connected to building services equipment in and adjacent to 
natural or artificially made bodies of water as defined in Article 682 of NFPA 70 as referenced 
in Chapter 35.

102.10.1 Emergency Repairs

Where equipment replacements and repairs must be 
performed in an emergency situation, an application for 
approval shall be submitted within the next working 
business day to the building official.

Provide some examples of electrical emergency 
situations???

102.10.2 Minor Repairs

Minor repairs to structures may be made without application or notice to 
the building official. Such repairs shall not include the cutting away of 
any wall, partition or portion thereof, the removal or cutting of any 
structural beam or load bearing support, or the removal or change of any 
required means of egress, or rearrangement of parts of a structure 
affecting the egress requirements; nor shall minor repairs include 
addition to, alteration of, replacement or relocation of any standpipe, 
water supply, sewer, drainage, drain leader, gas, soil, waste, vent or 
similar piping, electric wiring or mechanical or other work affecting public 
health or general safety.

Provide some examples of minor repairs???

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.
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What type of electrical construction documents 
would you expect to see regarding a new office 
building  for review and approval?

2701.1 Scope

This chapter governs the electrical components, equipment and systems 
used in buildings and structures covered by this code. Electrical components, 
equipment, and systems shall be designed and constructed in accordance 
with the provisions of NFPA 70.

2701.2 Appliance and Fixture Listing

Electrical appliances and fixtures within the scope of this code shall be tested 
and listed in published reports of inspected electrical equipment by an 
approved agency and installed in accordance with all instructions included as 
part of such listing.

Section 2702 Emergency and Standby 
Power Systems

2702.1 Installation
Emergency power systems and standby power systems 
shall comply with Sections 2702.1.1 through 2702.1.7.

2702.2 Where Required
Emergency and standby power systems shall be provided 
where required by Sections 2702.2.1 through 2702.2.16.

2702.3 Critical Circuits
Cables used for survivability of required critical circuits shall 
be listed in accordance with UL 2196. Electrical circuit 
protective systems shall be installed in accordance with their 
listing requirements.

2702.4 Maintenance
Emergency and standby power systems shall be maintained 
and tested in accordance with Sections 604.4 to 604.5 of the 
fire code.

Section 2703 Penetrations

2703.1 Penetrations
Penetrations of walls, floors, ceilings and assemblies required to have a fire-resistance 
rating, shall be protected in accordance with Chapter 7. Where cables, conductors and 
raceways penetrate fireblocking or draftstopping, such penetrations shall be protected by 
filling the annular space with an approved fireblocking material.

2703.2 Cutting, Notching, and Boring
The cutting, notching and boring of wood and steel framing members, structural members 
and engineered wood products shall be in accordance with this code and as prescribed by 
the registered design professional.

Section 2704 Smoke Detection

2704.1 Smoke Alarm Circuits
Smoke detectors required by this code and installed within dwelling units shall not be 
connected as the only load on a branch circuit. Such detectors shall be supplied by 
branch circuits having lighting loads consisting of lighting outlets in habitable spaces.

Bolingbrook (05.12.2018) No Injuries Reported

4,784 Panels1.124 MW System

Bumper Car Ride - Electrocution

08.12.2003

 Boy 8 Years old
 22 Safety Violations
 Grounding & Bonding 
 2 Mil. Settlement
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Electrocution:
23kv Line
bucket lift
accident; 1 died,
1 in serious 
condition

Update:
2 deaths

The 2017 NEC edition includes the following 
usability features as aids to the user.  Changes 
other than editorial are indicated with gray shading 
within sections.  An entire figure caption with gray 
shading indicates a change to an existing figure.  
New sections, tables, and figures are indicated by a 
bold, italic N in a gray box to the left of the new 
material.  An N next to an Article title indicates that 
the entire Article is new.

Article 425 – Fixed Resistance & Electrode 
Industrial Process Htg. Equipment

Article 691 – Large Scale PV Production Facility

Article 706 – Energy Storage Systems

Article 710 – Stand Alone Systems

Article 712 – DC Micro Grids

Grounding
• Limit the voltages due to lightning, line surges or unintentional 

contact with higher voltage lines.
• Stabilize voltage to ground during normal operation.

Bonding
• Bonding (connecting non–current carrying conductive materials 

together) shall be provided where necessary to ensure electrical 
continuity and the capacity to conduct safely any fault current likely 
to be imposed. The earth shall not be considered as an effective 
ground-fault current path.

Grounded (Grounding). Connected (connecting) to ground
or to a conductive body that extends the ground connection.
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Bonded (Bonding). Connected to establish electrical continuity
and conductivity.

Bonding Conductor or Jumper. A 
reliable conductor to ensure the 
required electrical conductivity between 
metal parts required to be electrically 
connected.

The Intent / Purpose of Grounding

Electrical systems that are grounded shall be 
connected to earth in a manner that will limit the 
voltage imposed by lightning, line surges, or 
unintentional contact with higher-voltage lines and 
that will stabilize the voltage to earth during normal 
operation.

(B) Alternating-Current Systems of 50 Volts to 1000 Volts.
Alternating-current systems of 50 volts to 1000 volts that supply
premises wiring and premises wiring systems shall be grounded
under any of the following conditions:
(1) Where the system can be grounded so that the maximum
voltage to ground on the ungrounded conductors does not
exceed 150 volts
(2) Where the system is 3-phase, 4-wire, wye connected in
which the neutral conductor is used as a circuit conductor
(3) Where the system is 3-phase, 4-wire, delta connected in
which the midpoint of one phase winding is used as a
circuit conductor

(2) Where the system is 3-phase, 4-wire, wye connected in
which the neutral conductor is used as a circuit conductor

14
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(3) Where the system is 3-phase, 4-wire, delta connected in
which the midpoint of one phase winding is used as a
circuit conductor

(A) System Grounding Connections. A premises wiring 
system
supplied by a grounded ac service shall have a grounding
electrode conductor connected to the grounded service 
conductor,
at each service, in accordance with 250.24(A)(1) through 
(A)(5).

(1) General. The grounding electrode conductor connection
shall be made at any accessible point from the load end of the
overhead service conductors, service drop, underground service
conductors, or service lateral to, including the terminal or bus to
which the grounded service conductor is connected at the service
disconnecting means.

Note: The accessibility of a point of connection has to
be determined by the AHJ based on local conditions
such as locked meter socket enclosures.

(2) Outdoor Transformer. Where the transformer supplying
the service is located outside the building, at least one additional

(2) Outdoor Transformer. Where the transformer supplying the service is
located outside the building, at least one additional grounding connection shall
be made from the grounded service conductor to a grounding electrode, either
at the transformer or elsewhere outside the building.

(4) Main Bonding Jumper as Wire or Busbar. Where the
main bonding jumper specified in 250.28 is a wire or busbar
and is installed from the grounded conductor terminal bar or bus
to the equipment grounding terminal bar or bus in the service
equipment, the grounding electrode conductor shall be permitted
to be connected to the equipment grounding terminal, bar, or bus
to which the main bonding jumper is connected.

15
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(A) Material. Main bonding jumpers and system bonding
jumpers shall be of copper or other corrosion-resistant 
material.
A main bonding jumper and a system bonding jumper 
shall be
a wire, bus, screw, or similar suitable conductor.

250.30(A)(1) System Bonding Jumper

Separately Derived Systems

As described in 250.52(A)(1) through (A)(7), all electrodes that are present
are required to be bonded together to form the grounding electrode system
for the building or structure. Separately derived systems are required
to utilize the entire building or structure grounding electrode system as
the grounding electrode.

Any of the other electrodes identified in 250.52(A) 
shall be used if the electrodes specified by 
250.30(A)(4) are not available.

You are now required to utilize the grounding 
electrode for the building.

480V to 208/120V Transformer

16



8

Separately Derived Systems

Figure 1 and Figure 2 illustrate two acceptable locations for connecting the 
GEC to the grounded conductor of a separately derived system. These figures 
depict typical wiring arrangements for dry-type transformers supplied from a 
480-volt,
3-phase feeder to derive a 208Y/120-volt or 480Y/277-volt secondary.

Separately derived systems are required to have a system bonding
jumper to connect the grounded circuit conductor (neutral) to the 
supply
side bonding jumper or equipment grounding conductor, or both.

The system bonding jumper can be installed in several ways. 

For example, if a multi-barrel lug is connected to the XO terminal of a 
transformer,
the system bonding jumper, grounding electrode conductor, grounded conductor,
and supply-side jumper can be connected at that connector. If a multi-barrel lug
is connected to the transformer or generator enclosure, a common practice is to
connect the system bonding jumper, the grounding electrode conductor, and the
bonding jumper or conductor to that connector. The grounded conductor should
always

Common Grounding Electrode Conductor

(A) The common grounding electrode conductor shall be    
permitted to be one of the following:

(1) A conductor of the wire type, 3/0 CU or larger.
(2) A metal water pipe that complies with 250.68(C)(1)
(3) The metal structural frame of the building or structure    

that complies with 250.68(C)(2) or 3/0 CU or larger wire.        

Multiwire branch 
circuit with EGC

17
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250.50 All Electrodes present shall
be bonded together (1-7)

250.52 Permitted Electrodes (1-8)
(1) UG Water

Pipe
(2) Metal
Frame

(3) Concrete-
Encased

(4) Ground Ring 

(5) Rod / Pipe 

(6) Other Listed 

(7) Plate

(8) Other UG
Systems

 250.50 Grounding Electrode System.
 All grounding electrodes as described in 

250.52(A)(1) through (A)(7) that are present 
at each building or structure served shall be 
bonded together to form the grounding 
electrode system.  Where none of these 
grounding electrodes exist, one or more of 
the grounding electrodes specified in 
250.52(A)(4) though (A)(8) shall be installed 
and used.

 Exception: Concrete-encased electrodes of 
existing buildings or structures shall not be 
required to be part of the grounding electrode 
system where the steel reinforcing bars or 
rods are not accessible for use without 
disturbing the concrete.

 250.52 Grounding Electrodes.
 (A) Electrodes Permitted for 

Grounding:
 (1) Metal Underground Water Pipe.
 (2) Metal Frame of the Building or 

Structure. (in 10’ of earth)
 (3) Concrete-Encased Electrode. (in 

20’ of earth with ½” min rebar)
 (4) Ground Ring. (2 AWG Min, 20’ 

min)
 (5) Rod and Pipe Electrodes. (8’ min 

x ¾” min)
 (6) Other Listed Electrodes
 (7) Plate Electrodes. (2 ft2 min, ¼” 

thick)
 (8) Other Local Metal Underground 

Systems or Structures.

If (1) through (7) exist, you 
must use, otherwise install 
one or more of (4) through (8).

250.52(A)(2) Metal In-ground Support Structures(s)

Metal in-ground support structure electrodes extend the metal building
frame into the ground. Connection to more than one in-ground structural
member is not necessary. Metal frames of buildings that are
secured to hold down bolts connected to a concrete-encased electrode
are permitted by 250.68(C)(2) to serve as the grounding electrode
conductor.

Informational Note: Metal in-ground support structures include,
but are not limited to, pilings, casings, and other structural metal.
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Requirements:

20’ minimum rebar 
#4 rebar = ½” Diameter
or 20’ #4 CU wire,
with steel tie wire(s), 
encased by 2” of
concrete.

To qualify as a grounding electrode, the horizontal or vertical installation
of the steel reinforcing rod or the 4 AWG bare copper conductor within
the concrete encasement is required to be in contact with the earth for
one continuous 20-foot length. Shorter lengths of reinforcing rod can be
connected together to form an electrode of at least 20 feet using the
connection methods identified in this requirement.

Number (3) is New!

The structures and structural reinforcing 
steel described in 680.26(B)(1) and 
(B)(2).

**Swimming pool perimeter surfaces, 
bonding purposes only; not permitted for 
grounding**

A single rod, pipe, or plate electrode shall be 
supplemented by an additional electrode of a type 
specified in 250.52(A)(2) – (A)(8).  The 
supplemental electrode shall be permitted to be 
bonded to one of the following:

(1) Rod, pipe or plate electrode
(2) Grounding electrode conductor
(3) Grounded service-entrance conductor
(4) Non-flexible grounded service raceway
(5) Any grounded service enclosure

Exception:
If a single rod, pipe or plate grounding electrode has 
a resistance to earth of 25 ohms or less, the 
supplemental electrode shall not be required.

250.53(A)(3) 6’ minimum spacing required                    
between electrodes.

Metal UG Water Pipe shall be Supplemented

A metal underground water pipe shall be supplemented 
by an additional electrode of a type specified in 
250.52(A)(2) – (8).  If the supplemental electrode is of 
the rod, pipe, or plate type, it shall comply with 
250.53(A).  25 ohms or less; or (2) Rods Required

1. Service upgrades with UG water pipe only.
2. New Construction
3. Temporary poles
4. Oil wells, traffic signals, etc.
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Previous editions did not address buried GEC’s.

Clarification of Intent

Ferrous metal raceways and enclosures shall be 
bonded at each end of the raceway or enclosure 
to the grounding electrode or grounding electrode 
conductor (in order) to create an electrically 
parallel (or continuous) path.

Clarification; Applies to (A), (B) & (C)

The size of the GEC shall not be less than Table 
250.66 except as permitted by 250.66 (A), (B) & (C): 
“does not extend on or to other types of electrodes” 
that require a larger size conductor. 

(A) Rod, pipe or plate (#6 CU);

(B) Concrete-encased electrodes (#4 CU); or

(C) Ground rings (#2 CU minimum)
Grounding Electrode System

Grounding Electrode System
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Grounding Electrode System

Grounding Electrode System
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Would the mechanical 
termination be accessible 
if the meter was “sealed” 
by the utility company?

Clarification
Interior metal water piping that is electrically 
continuous with a metal underground water 
pipe electrode and is located not more than 5’ 
from the point of entrance to the building shall 
be permitted to extend the connection to an 
electrode(s).  Interior metal water piping 
located more than 5’ from the point of 
entrance to the building shall not be used as 
a conductor to interconnect electrodes of the 
GES.

(A) Bonding of Equipment for Services. The 
normally
non–current-carrying metal parts of equipment 
indicated in
250.92(A)(1) and (A)(2) shall be bonded together.

Intersystem Bonding Termination Device

1. Be accessible for connection / inspection
2. Capacity for not less than (3) IB conductors
3. Not to interfere with opening SE equipment
4. Securely mounted & electrically connected to SE
5. Securely mounted to disconnecting means
6. Terminals listed for grounding & bonding

Designed for minimum #6 CU conductors

Incorrect! Correct
No potential differences
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N Recognizes Aluminum and Copper Bus bars 
provided with (3) terminations for communication 
systems in addition to other connections.

250.97 Bonding for Over 250 Volts. For circuits of over
250 volts to ground, the electrical continuity of metal raceways
and cables with metal sheaths that contain any conductor other
than service conductors shall be ensured by one or more of the
methods specified for services in 250.92(B), except for (B)(1).

480V Primary conductors supplying 
transformer

250.97 Bonding for Over 250 Volts. For circuits of over
250 volts to ground, the electrical continuity of metal raceways
and cables with metal sheaths that contain any conductor other
than service conductors shall be ensured by one or more of the
methods specified for services in 250.92(B), except for (B)(1).

Regardless of the voltage of the electrical system, the electrical
continuity of non–current-carrying metal parts of equipment, raceways,
and other enclosures in any hazardous (classified) location,
as defined in 500.5, 505.5, and 506.5, shall be ensured by any of
the bonding methods specified in 250.92(B)(2) through (B)(4).
One or more of these bonding methods shall be used whether or
not equipment grounding conductors of the wire type are installed.

 For proper sizing of a grounded conductor, main bonding 
jumper, system bonding jumper, or a supply-side bonding 
jumper for an alternating-current (ac) systems, provisions of 
250.102 and Table 205.102(C)(1) must be utilized

 The term “Grounded Conductor” was added to the title of 250.102 
to more accurately reflect what the section addresses

 The term “Aluminum and copper-clad aluminum” added to the 
choices of material acceptable for bonding jumpers

 Title of 250.102(C)(2) has been revised from “Size for Parallel 
Conductor Installations in Two or More Raceways” to “Size for 
Parallel Conductor Installations in Two or More Raceways or 
Cables”

 This will help avoid any misperception as a cable is not the same 
as a raceway
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• Shall be of copper, aluminum, copper-
clad aluminum, or other corrosion-
resistant material such as ….wire, 
bus, screw.

• Attached per 250.8 for circuits and 
equipment and 250.70 for grounding 
electrodes.

• Shall be of copper, aluminum, copper-
clad aluminum, or other corrosion-
resistant material such as ….wire, 
bus, screw.

• Attached per 250.8 for circuits and 
equipment and 250.70 for grounding 
electrodes.

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

89

 First - Understand Grounding and Bonding

Electrical Grounding (IFGC 309.1) 

#6  CO PPER CONDU CTOR

DRIVEN RO D SH ALL BE 8 FEET INTO EA RTH (N MT 25 OHMS)
METAL WATER PIPE AND DRIVEN ROD AS 
G ROUNDING ELECTRODE: CO NNECTION 
TO PIPE SH ALL BE WITHIN 5 FEET WHERE 
IT ENTERS BUILDING . BONDING SHALL BE 
INSTALLED ACROSS W ATER METERS AND 
ANY OTHER  SERVICEABLE PARTS TO 
MAINTAIN THE INTEG RITY OF THE 
G ROUNDING SYSTEM

NEC TA BLE 250-66

BOND ENCL OSURES

IR REVER SIB LE TAP CON NEC TO RS

PVC  SCH , 40 C OND UIT

The intent of 309.1 is to not
intentionally connect buried 
metallic piping in earth via a 
wire (GEC) to the grounded 
service conductor.

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.
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91

Schedule 40 Steel Gas Piping System

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

9
2

Gas Pipe Bonding by Appliance Equipment Grounding Conductor Permitted: 
2018 IFGC 310.1 & NEC 250.104(B) Informational Note #2

310.1 Pipe and tubing other than CSST. Each aboveground portion of a gas
piping system other than corrugated stainless steel tubing (CSST) that is likely
to become energized shall be electrically continuous and bonded to an effective
ground-fault current path. Gas piping other than CSST shall be considered to
be bonded where it is connected to an appliance that is connected to the
equipment grounding conductor of the circuit that supplies that appliance.

 This section previously applied to ALL CSST products but is now 
restricted to only the traditional yellow jacketed CSST product. A new 
Section 310.3 was added to address the arc-resistant CSST products.

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

94

310.2 CSST. This section applies to corrugated 
stainless steel tubing (CSST) that is not listed
with an arc-resistant jacket or coating system 
in accordance with ANSI LC 1/CSA 6.26. CSST 
gas piping systems and piping systems 
containing one
or more segments of CSST shall be electrically 
continuous and bonded to the electrical service 
grounding electrode system or, where 
provided, the lightning protection grounding 
electrode system.

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

95

CSST Bonding

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

310.2.1 Point of connection. The bonding jumper shall connect to a 
metallic pipe, pipe fitting or CSST fitting.

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.
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97

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements. 98

IFGC Section 310.3 was added to 
address the arc-resistant CSST 

products.
FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

 Arc-resistant-jacketed CSST shall be considered to be bonded where it is 
connected to an appliance that is connected to the appliance grounding 
conductor of the circuit that supplies that appliance.

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

1
0
0

ARC-RESISTANT CSST 

FYI: Specific bonding requirements for gas piping is located in the 2015 IFGC 
(Referenced by OMC 301.6). Note: We will cover “upcoming 2018 IFGC” gas 
piping modifications and new arc-resistant CSST requirements.

26



18

A 240-V, single-phase, 250-A load is supplied from a 300-A breaker
located in a panelboard 500 ft away. The conductors are 250 kcmil copper,
installed in rigid nonmetallic conduit, with a 4 AWG copper
EGC.
If the conductors are increased to 350 kcmil, what is the minimum size
for the EGC based on the proportional-increase requirement?

Solution
Step 1. Calculate the size ratio of the new conductors to the existing
conductors:
Size ratio = 350,000 circular mils /250,000 circular mils = 1.4
Step 2. Calculate the cross-sectional area of the new EGC:
41,740 circular mils × 1.4 = 58,436 circular mils
According to Table 8 of Chapter 9, the size of the existing
grounding conductor, 4 AWG, has a cross-sectional area of 41,740 
circular
mils.
Step 3. Determine the size of the new EGC. Again, referring to 
Chapter 9,
Table 8, we find that 58,436 circular mils is larger than 3 AWG. The 
next
larger size is 66,360 circular mils, which converts to a 2 AWG copper 

 Revision and new text added to clarify how to size and install 
equipment grounding conductors when installed in parallel in single 
or multiple raceways, multiconductor cable, auxiliary gutter, or cable 
tray

 Expanded to cover equipment grounding conductors installed as 
part of a multiconductor cable as well as when installed in 
auxiliary gutters

 Previous single, long paragraph has been expanded into two 
separate second level subdivisions

◦ 250.122(F)(1) Conductor Installations in Raceways, Auxiliary Gutters, or 
Cable Trays

◦ 250.122(F)(2) Multiconductor Cables

(b) Multiple Raceways. If conductors are installed in parallel in
multiple raceways, wire type equipment grounding conductors,
where used, shall be installed in parallel in each raceway. The
equipment grounding conductor installed in each raceway shall
be sized in compliance with 250.122 based on the overcurrent
protective device for the feeder or branch circuit.
Metal raceways or auxiliary gutters in accordance with 250.118
or cable trays complying with 392.60(B) shall be permitted as the
equipment grounding conductor.

An equipment bonding jumper shall be used to connect
the grounding terminal of a grounding-type receptacle to a
grounded box unless grounded as in 250.146(A) through (D).
The equipment bonding jumper shall be sized in accordance
with Table 250.122 based on the rating of the overcurrent device
protecting the circuit conductors.

An equipment bonding jumper shall be used to connect
the grounding terminal of a grounding-type receptacle to a
grounded box unless grounded as in 250.146(A) through (D).
The equipment bonding jumper shall be sized in accordance
with Table 250.122 based on the rating of the overcurrent device
protecting the circuit conductors.
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An equipment bonding jumper shall be used to connect
the grounding terminal of a grounding-type receptacle to a
grounded box unless grounded as in 250.146(A) through (D).
The equipment bonding jumper shall be sized in accordance
with Table 250.122 based on the rating of the overcurrent device
protecting the circuit conductors.

Receptacles designed with a spring-type grounding strap for holding the
mounting screw and establishing the grounding connection so that an
equipment bonding jumper is not required. Such devices are listed as “self-
grounding” and are permitted to be used for bonding the flush-mounted
receptacle to a grounded metal box.

Informational Note: Use of an isolated equipment 
grounding
conductor does not relieve the requirement for grounding 
the
raceway system and outlet box.

406.3(D) Isolated Ground Receptacles. Receptacles 
incorporating
an isolated grounding conductor connection intended for the
reduction of electrical noise (electromagnetic interference) as
permitted in 250.146(D) shall be identified by an orange 
triangle
located on the face of the receptacle.

 Revision clarified that all equipment 
grounding conductors associated with any 
and all circuits in the box must be connected 
together and to the box (not just EGCs of each 
associated circuit)

 Existing exception gives relief to EGCs of an 
isolated ground circuit (isolated ground 
receptacle not required to be connected to the 
other EGCs or to the box)

 Reference to 250.8 (Connection of Grounding 
and Bonding Equipment) was also added to this 
section to provide guidance on terminating an 
EGC or bonding jumper to a metal box or 
enclosure

Do you have 
questions? 

Now is the time to 
ask! 

To schedule a seminar, webinar, or online course:

www.associatedconsultingsolutions.com

Or call

Associated Consulting Solutions, LLC
216-256-3556
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9671 Oxford Glen Drive, Mentor, OH 44060 * T: (216) 256-3556 * W: www.acsadvantages.com 

 

Associated Consulting Solutions, LLC 
Governmental Solutions, Plan Review Services, Inspection Services, Education & Design Services 

 

 

 

2017 NEC Requirements for General &  

Special Equipment and Special Conditions 
6-Hours of Continuing Education Credit 

 

 

Course Description: This 6-hour seminar is designed for online or in-person training that 

highlights key provisions of the 2017 OBC Electrical Requirements & 2017 NEC  

 

This seminar highlights key provisions of the 2017 NEC Requirements for General & Special 

Equipment and Special Conditions.  It  

 

This seminar: 

 Provides practice in applying key requirements.  

 Reinforces learning by supplying immediate feedback and clarification.  

 Walks participants through content and intent.  

 

Key topics covered with in-depth discussion: 

 

 2017 OBC Requirements 

 Electric Signs  

 Swimming Pools 

 Storage Batteries 

 Fire Pumps 

 Emergency Systems 
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Course Outline:  

 

1. 2017 OBC – CHAPTER 1  

 OBC Section 105.1 Approvals Required 

 OBC Section 102.10 Work Exempt From Approval 

 OBC Section 102.10.1 Emergency Repairs  

 OBC Section 102.10.2  Minor Repairs  

 OBC Section 106.1.1 Information on Construction Documents 

 

 

 

2. 2017 OBC – CHAPTER 27  

 OBC Section 2701.1 Scope 

 OBC Section 2701.2 Appliance and Fixture Listing  

 OBC Section 2702 Emergency and Standby Power Systems 

 OBC Section 2702.1 Installation 

 OBC Section 2702.2 Where Required 

 OBC Section 2702.3 Critical Circuits 

 OBC Section 2702.4 Maintenance 

 OBC Section 2703.1 Penetrations 

 OBC Section 2703.2 Cutting, Notching, and Boring 

 OBC Section 2704 Smoke Detection 

 OBC Section 2704.1 Smoke Alarm Circuits 

 

 

3. 2017 NEC 5 New Articles 

 Article 425 – Fixed Resistance & Electrode Industrial Process Htg. Equipment 

 Article 691 – Large Scale PV Production Facility 

 Article 706 – Energy Storage Systems 

 Article 710 – Stand Alone Systems 

 Article 712 – DC Micro Grids 

 

 

4. Article 600 Electric Signs and Outline Lighting250 Grounding and Bonding  

 

 600.2 Definitions 

 600.4 Markings 

 600.5 Branch Circuits 

 600.6 Disconnects 

 600.33 Class 2 Sign Illumination Systems, Secondary Wiring 

 600.34 Photovoltaic (PV) Powered Sign 
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5. Article 680 Swimming Pools, Fountains, and Similar Installations 230 Services 

 

 680.1 Scope 

 680.2 Definitions 

 680.5 Ground-Fault Circuit Interrupters 

 680.7 Grounding and Bonding Terminals 

 680.9 Overhead Conductor Clearances 

 Table 680.9(A) Overhead Conductor Clearances 

 680.13 Maintenance Disconnecting Means 

 680.14 Corrosive Environment 

 680.21 Motors 

 680.21(A)(1) General 

 680.21(A)(2) Flexible Connections 

 680.21(A)(3) Cord-and-Plug Connections 

 680.22 Lighting, Receptacles, and Equipment 

 680.22(B) Luminaires, Lighting Outlets, and Ceiling-Suspended (Paddle) Fans 

 680.22(B)(6) Low-Voltage Luminaires 

 680.23(A)(2) Transformers and Power Supplies 

 680.22(7) Low-Voltage Gas-Fired Luminaires, Decorative Fireplaces, Fire 

Pits, and Similar Equipment 

 680.23 Underwater Luminaires 

 680.23(B) Wet-Niche Luminaires 

 680.25 Feeders 

 680.26 Equipotential Bonding 

 680.26(B)(1) Conductive Pool Shells 

 680.26(B)(2) Perimeter Surfaces 

 680.26(B)(4) Underwater Lighting 

 680.26(B)(5) Metal Fittings 

 680.26(B)(6) Bonding of Electrical Equipment 

 680.26(B)(7) Fixed Metal Parts 

 680.28 Gas-Fired Water Heater 

 

 

 

6. Article 480 Storage Batteries  

 

 480.1 Scope  

 480.3 Equipment 

 480.4 Battery and Cell Terminations 

 480.6 Overcurrent Protection for Prime Movers 

 480.7 DC Disconnect Methods 

 480.10 Battery Locations 

 480.10(E) Egress 
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7. Article 695 Fire Pumps 

 

 695.1 Scope 

 695.3 Power Source(s) for Electric Motor-Driven Fire Pumps 

 695.3(B) Connection Through Disconnecting Means and Overcurrent Device 

 695.5 Transformers 

 695.6 Power Wiring 

 695.7 Voltage Drop 

 695.10 Listed Equipment 

 695.14 Control Wiring 

 695.14(E) Electric Fire Pump Control Wiring Methods 

 695.15 Surge Protection 

 

 

 

8. Article 700 Emergency Systems  

 

 700.3 Tests and Maintenance  

 700.4 Emergency Systems Capacity 

 700.5 Transfer Equipment 

 700.7 Signs 

 700.10 Wiring, Emergency System 

 700.12(B)(6) Outdoor Generator Sets 

 

 

34



1

2017 NEC Requirements for General & Special 
Equipment and Special Conditions

2017 NEC Requirements for General & Special 
Equipment and Special Conditions

Based on the 2017 National Electrical Code (NEC)

 Meet the instructor
 Participant introductions

 Gerald C. Flanik is an ICC-Certified Master Code Professional (MCP), and holds over 40 various licenses
and certifications. He is also a LEED BD+C Accredited Professional, Certified Floodplain Manager (CFM).

 Mr. Flanik is President of Associated Consulting Solutions, LLC (ACS) in Cleveland, Ohio. ACS provides
plan review services, pre and post design analysis services for architectural and engineering firms, and
code consulting services throughout the United States. ACS is also an ICC Preferred Education Provider,
providing education throughout the United States. Previously, Gerald served as the Chief Building Official
for Lake County, Ohio for 16 years. Prior to working as a code official, he owned and operated a design
build contracting company.

 Gerald holds a Bachelor of Science Degree in Mechanical Engineering and a Bachelor of Science Degree
in Electrical Engineering from Cleveland State University; as well as, a degree in Civil Engineering
Technology. He is also an adjunct faculty instructor at Lakeland College in the Civil and Electrical
Engineering Departments.

 Jerry is a professional consultant for corporations and government agencies throughout the United States,
and for the International Code Council throughout the world.

Associated Consulting Solutions, LLC
www.associatedconsultingsolutions.com

2017 NEC Requirements for General & 
Special Equipment and Special Conditions

Key topics covered with in-depth discussion:

 2017 OBC Requirements
 Electric Signs 
 Swimming Pools
 Storage Batteries
 Fire Pumps
 Emergency Systems

This seminar highlights key provisions of the 2017 
NEC Requirements for General & Special 
Equipment and Special Conditions.

This seminar:
 Provides practice in applying key requirements. 
 Reinforces learning by supplying immediate 

feedback and clarification. 
 Walks participants through content and intent. 

 This chapter is largely concerned with maintaining 
“due process of law” in enforcing the performance 
criteria contained in the body of the code. 

 Chapter 1 is geared toward code officials, design 
professionals, contractors and building owners.
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105.1 Approvals Required

Any owner or owner's representative who intends to construct, 
enlarge, alter, repair, move, or change the occupancy of a building 
or structure, or portion thereof, or to erect, install, enlarge, alter, 
repair, remove, convert or replace any electrical, gas, mechanical, 
plumbing system, other building service equipment, or piping 
system the installation of which is regulated by this code, or to 
cause any such work to be done, shall first make application to 
the building official and obtain the required approval.

However, OBC 102.10 contains additional information.

102.10 Work Exempt From Approval

Approval shall not be required for the following work; however, this work 
shall comply with all applicable provisions of the rules of the board:

Electrical:

1. Minor repair work, including the replacement of lamps or the connection of approved portable 
electrical equipment to approved permanently installed receptacles.

2. Electrical equipment used for radio and television transmissions except equipment and wiring 
for power supply, and the installations of towers and antennas.

3. The installation of any temporary system required for the testing or servicing of electrical 
equipment or apparatus.

4. Electrical wiring, devices, appliances, apparatus or equipment operating at less than twenty-
five volts and not capable of supplying more than fifty watts of energy, unless specifically 
addressed in this code.

5. Process equipment and the associated wiring on the load side of the power disconnect to the 
equipment.

6. Electrical wiring equipment not connected to building services equipment in and adjacent to 
natural or artificially made bodies of water as defined in Article 682 of NFPA 70 as referenced 
in Chapter 35.

102.10.1 Emergency Repairs

Where equipment replacements and repairs must be 
performed in an emergency situation, an application for 
approval shall be submitted within the next working 
business day to the building official.

Provide some examples of electrical emergency 
situations???

102.10.2 Minor Repairs

Minor repairs to structures may be made without application or notice to 
the building official. Such repairs shall not include the cutting away of 
any wall, partition or portion thereof, the removal or cutting of any 
structural beam or load bearing support, or the removal or change of any 
required means of egress, or rearrangement of parts of a structure 
affecting the egress requirements; nor shall minor repairs include 
addition to, alteration of, replacement or relocation of any standpipe, 
water supply, sewer, drainage, drain leader, gas, soil, waste, vent or 
similar piping, electric wiring or mechanical or other work affecting public 
health or general safety.

Provide some examples of minor repairs???

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.
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What type of electrical construction documents 
would you expect to see regarding a new office 
building  for review and approval?

2701.1 Scope

This chapter governs the electrical components, equipment and systems 
used in buildings and structures covered by this code. Electrical components, 
equipment, and systems shall be designed and constructed in accordance 
with the provisions of NFPA 70.

2701.2 Appliance and Fixture Listing

Electrical appliances and fixtures within the scope of this code shall be tested 
and listed in published reports of inspected electrical equipment by an 
approved agency and installed in accordance with all instructions included as 
part of such listing.

Section 2702 Emergency and Standby 
Power Systems

2702.1 Installation
Emergency power systems and standby power systems 
shall comply with Sections 2702.1.1 through 2702.1.7.

2702.2 Where Required
Emergency and standby power systems shall be provided 
where required by Sections 2702.2.1 through 2702.2.16.

2702.3 Critical Circuits
Cables used for survivability of required critical circuits shall 
be listed in accordance with UL 2196. Electrical circuit 
protective systems shall be installed in accordance with their 
listing requirements.

2702.4 Maintenance
Emergency and standby power systems shall be maintained 
and tested in accordance with Sections 604.4 to 604.5 of the 
fire code.

Section 2703 Penetrations

2703.1 Penetrations
Penetrations of walls, floors, ceilings and assemblies required to have a fire-resistance 
rating, shall be protected in accordance with Chapter 7. Where cables, conductors and 
raceways penetrate fireblocking or draftstopping, such penetrations shall be protected by 
filling the annular space with an approved fireblocking material.

2703.2 Cutting, Notching, and Boring
The cutting, notching and boring of wood and steel framing members, structural members 
and engineered wood products shall be in accordance with this code and as prescribed by 
the registered design professional.

Section 2704 Smoke Detection

2704.1 Smoke Alarm Circuits
Smoke detectors required by this code and installed within dwelling units shall not be 
connected as the only load on a branch circuit. Such detectors shall be supplied by 
branch circuits having lighting loads consisting of lighting outlets in habitable spaces.

Bolingbrook (05.12.2018) No Injuries Reported

4,784 Panels1.124 MW System

Bumper Car Ride - Electrocution

08.12.2003

 Boy 8 Years old
 22 Safety Violations
 Grounding & Bonding 
 2 Mil. Settlement
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Electrocution:
23kv Line
bucket lift
accident; 1 died,
1 in serious 
condition

Update:
2 deaths

The 2017 NEC edition includes the following 
usability features as aids to the user.  Changes 
other than editorial are indicated with gray shading 
within sections.  An entire figure caption with gray 
shading indicates a change to an existing figure.  
New sections, tables, and figures are indicated by a 
bold, italic N in a gray box to the left of the new 
material.  An N next to an Article title indicates that 
the entire Article is new.

Article 425 – Fixed Resistance & Electrode 
Industrial Process Htg. Equipment

Article 691 – Large Scale PV Production Facility

Article 706 – Energy Storage Systems

Article 710 – Stand Alone Systems

Article 712 – DC Micro Grids
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Marking???... Branch Circuit???... 
Wiring Method???...Cord & Plug???

The location of the disconnect is intended
to allow service or maintenance personnel 
complete and local control of the 
disconnecting means.

See Exceptions

Reference to Part III of Article 725 (Class 2 and Class 3 Circuits) has been removed and 
replaced with proper Article 600 references [600.12(C), 600.24, and 600.33(A), (B), (C), 
and (D)]

For sizing of Class 2 conductors for secondary wiring of sign illumination systems, the 
minimum size conductor is not to be sized smaller than 18 AWG (rather than 22 AWG)

Typically, Class 2 conductors referred to in UL product standards relating to secondary 
wiring for signs and outline lighting all refer to 18 AWG as the minimum size
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Recall “New Definition”

The installations covered by this article can be indoors or outdoors, permanent or
storable, and may or may not be directly supplied by electrical circuits of any
nature. This article also applies to pools used in religious services where
participants are immersed in water.

The provisions of this article apply to the construction and installation of electrical wiring 
for, and equipment in or adjacent to, all swimming, wading, therapeutic, and decorative 
pools; fountains; hot tubs; spas; and hydromassage bathtubs, whether permanently 
installed or storable, and to metallic auxiliary equipment, such as pumps, filters, and 
similar equipment. The term body of water used throughout Part I applies to all bodies of 
water covered in this scope unless otherwise amended.

The low voltage contact limits are based on the wet contact limits 
specified
in Tables 11(A) and 11(B) in Chapter 9. Before 2008, the use of isolated
winding–type transformers that provided a sinusoidal ac voltage
not exceeding 15 volts was used as the “low-voltage” operational 
threshold
for underwater luminaires. The 15-volt limit in Article 680 was based
on a transformer-type power supply. Any luminaire operating at more
than 15 volts was required to be protected by a GFCI.Underwater lighting has been developed that integrates power 
supplies
other than the traditional isolated winding–type transformer, and this
definition and associated requirements in Article 680 ensure that those
power supplies can be safely integrated into the swimming pool
environment.

Equipment and products shall be listed.
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Ground-fault circuit interrupters (GFCIs) shall be self-contained units, circuit 
breaker or receptacle types, or other listed types.
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(A) Wiring Methods. The wiring to a pool motor shall comply with (A)(1) unless 
modified for specific circumstances by (A)(2), (A)(3), (A)(4), or (A)(5).

680.21(A)(1) General. Wiring methods installed in the corrosive environment 
described in 680.14 shall comply with 680.14(B) or shall be type MC cable listed 
for that location. Wiring methods installed in these locations shall contain an 
insulated copper equipment
grounding conductor sized in accordance with Table 250.122 but not smaller than 
12 AWG.
Where installed in noncorrosive environments, branch circuits shall comply with 
the general requirements in Chapter 3.
680.21(A)(2) Flexible Connections. Where
necessary to employ flexible connections at or
adjacent to the motor, liquid tight flexible metal or
liquid tight flexible nonmetallic conduit with listed
fittings shall be permitted.

(A) Wiring Methods. The wiring to a pool motor shall comply with (A)(1) unless 
modified for specific circumstances by (A)(2), (A)(3), (A)(4), or (A)(5).

680.21(A)(3) Cord-and-Plug Connections. Pool-associated motors shall be 
permitted to employ cord-and-plug connections. The flexible cord shall not exceed 
900 mm (3 ft) in length. The flexible cord shall include a copper equipment 
grounding conductor sized in
accordance with 250.122 but not smaller than 12 AWG. The cord shall terminate 
in a grounding-type attachment plug.

Note: Referencing 680.21(B) Double
Insulated Pool Pumps. The internal
metal parts of a swimming pool pump
incorporating a system of double
insulation are grounded; however, they
are not required to be incorporated
into the bonding system required by
680.26(B), because bonding
compromises the double insulation
system.

680.21(C) GFCI Protection. Outlets supplying pool pump motors connected to
single-phase, 120-volt through 240-volt branch circuits, whether by receptacle or
by direct connection, shall be provided with ground-fault circuit-interrupter
protection for personnel.

Inground Pool
20 ft.

6 ft.

Single GFCI protected 
recep. for pump motor

Required GFCI 
protected receptacle
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(1) New Outdoor Installation Clearances. In outdoor pool
areas, luminaires, lighting outlets, and ceiling-suspended 
(paddle)
fans installed above the pool or the area extending 1.5 m
(5 ft) horizontally from the inside walls of the pool shall be
installed at a height not less than 3.7 m (12 ft) above the 
maximum
water level of the pool.(2) Indoor Clearances. For installations in indoor pool 
areas, the clearances shall be the same as for outdoor 
areas unless modified as provided in this paragraph. If the 
branch circuit supplying the equipment is protected by a 
ground-fault circuit interrupter, the following equipment shall 
be permitted at a height not less than 2.3 m (7 ft 6 in.) 
above the maximum pool water level:
(1) Totally enclosed luminaires
(2) Ceiling-suspended (paddle) fans identified for use beneath 
ceiling structures such as provided on porches or patios

Listed low-voltage luminaires not requiring grounding, not exceeding the
low-voltage contact limit, and supplied by listed transformers or power
supplies that comply with 680.23(A)(2) shall be permitted to be located less
than 1.5 m (5 ft) from the inside walls of the pool.

Low voltage systems can ignite a gas powered decorative fireplace just as easily as a 120-volt branch circuit can. It’s becoming
quite common to see gas-fired luminaires, decorative fireplaces, fire pits, and similar equipment that only requires a low voltage 
supply to ignite the burners.

The new code language permits the low voltage equipment mentioned above to be located closer than 5 feet from the inside walls 
of the pool as long as the following conditions are met:

The equipment is listed.
The equipment does not require grounding as part of the listing.
The equipment is supplied from a listed power supply that complies with 680.23(A)(2) with an output that does not exceed the low-
voltage contact limit (specified in 680.2).

This section covers all luminaires installed below the maximum 
water level of the pool.

Dry-niche, no-niche, or wet-niche underwater luminaires 
operating at more than 15 volts require GFCI protection.
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Sub panel for pool…..EGC with feeder wire 
nutted with other EGCs
No bonding jumper to panel enclosure!!!

Sub panel for pool…..insulated EGC with 
feeder??? Bonding jumper??

The only function of the 8 AWG conductor required by 
680.26(B) is equipotential bonding to eliminate the voltage 
gradient in the pool area. The bonding conductor is not 
required to extend or connect to any parts or equipment 
other than those covered in 680.26(B)(1) through (B)(7) and 
to a pool water bonding element covered in 680.26(C).

680.26(B)(1) Conductive Pool Shells
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680.26(B)(2) Perimeter Surfaces

680.26(B)(5) Metal Fittings. All metal fittings within or 
attached to the pool structure shall be bonded. Isolated 
parts that are not over 100 mm (4 in.) in any dimension 
and do not penetrate into the pool structure more than 25 
mm (1 in.) shall not require bonding.

680.26(B) (4) Underwater Lighting
(4) Underwater Lighting. All metal forming shells and mounting brackets of no-
niche luminaires shall be bonded.

680.26(B) (6) Electrical Equipment
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680.26(B)(7) Fixed Metal Parts

680.26(B)(5) Metal Fittings. All metal fittings within or attached to the pool structure 
shall be bonded. Isolated parts that are not over 100 mm (4 in.) in any dimension and 
do not penetrate into the pool structure more than 25 mm (1 in.) shall not require 
bonding.

FYI: Ladder, diving board, slide, 
and handrail bases require bonding

Circuits serving gas-fired swimming pool and spa water heaters 
operating at voltages above the low-voltage contact limit shall be 
provided with ground-fault circuit-interrupter protection for personnel.
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 New requirement were added at 480.3 that will require storage 
batteries and battery management equipment to be listed (other 
than lead-acid batteries)

 Recognizes the need for a National Recognized Testing Laboratory 
(NRTL) evaluation of storage batteries and battery management 
equipment by a third-party testing laboratory 

 Through the use of new technologies, energy density for storage 
batteries has significantly increased and continues to increase

 Lithium-ion battery energy density has been increasing at 
approximately 10 percent annually

480.10(E) Egress. A personnel door(s) intended for entrance to, and egress from, 
rooms designated as battery rooms shall open in the direction of egress and shall 
be equipped with listed panic hardware.
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Electric motor-driven fire pumps shall have a reliable source of power.

Also see 695.3 (B) – 695.3(H)
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695.14(E) Electric Fire Pump Control Wiring Methods. 
All electric motor–driven fire pump control wiring 
shall be in rigid metal conduit, intermediate 
metal conduit, liquid tight flexible metal conduit, 
electrical metallic tubing, liquidtight flexible 
nonmetallic conduit, listed Type MC cable with 
an impervious covering, or Type MI cable.

A study was conducted, commissioned by the NFPA Fire Protection Research
Foundation, and it concluded that 12% of the fire pumps tested had damage due to
surges. Surges can damage motor windings, which shortens the life of motors. Controls
are at even greater risk for damage from surges. It’s not prudent if a fire pump has to
operate during a fire at full capacity and can’t because of unnoticed damage.

Section 2702 Emergency and Standby 
Power Systems

2702.1 Installation
Emergency power systems and standby power systems 
shall comply with Sections 2702.1.1 through 2702.1.7.

2702.2 Where Required
Emergency and standby power systems shall be provided 
where required by Sections 2702.2.1 through 2702.2.16.

2702.3 Critical Circuits
Cables used for survivability of required critical circuits shall 
be listed in accordance with UL 2196. Electrical circuit 
protective systems shall be installed in accordance with their 
listing requirements.

2702.4 Maintenance
Emergency and standby power systems shall be maintained 
and tested in accordance with Sections 604.4 to 604.5 of the 
fire code.
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Emergency System Circuit

Emergency 
System 
Circuits

Emergency 
System 
Circuits
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700.12(B)(6) Outdoor Generator Sets. Where an outdoor housed generator set 
is equipped with a readily accessible disconnecting means in accordance with 
445.18, and the disconnecting means is located within sight of the building or
structure supplied, an additional disconnecting means shall not be required 
where ungrounded conductors serve or pass through the building or structure. 
Where the generator supply conductors terminate at a disconnecting means in or 
on a building or structure, the disconnecting means shall meet the requirements 
of 225.36.

Do you have 
questions? 

Now is the time to 
ask! 

To schedule a seminar, webinar, or online course:

www.associatedconsultingsolutions.com

Or call

Associated Consulting Solutions, LLC
216-256-3556
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9671 Oxford Glen Drive, Mentor, OH 44060 * T: (216) 256-3556 * W: www.acsadvantages.com 

 

Associated Consulting Solutions, LLC 
Governmental Solutions, Plan Review Services, Inspection Services, Education & Design Services 

 

2017 NEC Wiring, Equipment, and Overcurrent Protection  
6-Hours of Continuing Education Credit 

 

Course Description: This 6-hour seminar is designed for online or in-person training that 

highlights key provisions of the 2017 OBC Electrical Requirements & 2017 NEC  

 

This seminar highlights key provisions of the 2017 NEC regarding wiring, equipment, and 

overcurrent protection.  

This seminar: 

 Provides practice in applying key requirements.  

 Reinforces learning by supplying immediate feedback and clarification.  

 Walks participants through content and intent.  

 

Key topics covered with in-depth discussion: 

 2017 OBC Requirements 

 Branch Circuits & Feeders 

 Services 

 Overcurrent Protection Devices and Ratings 

 Generators & Transformers 

 Motors & HVAC Equipment 

 Panels 

   

Course Outline:  

 

1. 2017 OBC – CHAPTER 1  

 OBC Section 105.1 Approvals Required 

 OBC Section 102.10 Work Exempt From Approval 

 OBC Section 102.10.1 Emergency Repairs  

 OBC Section 102.10.2  Minor Repairs  

 OBC Section 106.1.1 Information on Construction Documents 
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2. 2017 OBC – CHAPTER 27  

 OBC Section 2701.1 Scope 

 OBC Section 2701.2 Appliance and Fixture Listing  

 OBC Section 2702 Emergency and Standby Power Systems 

 OBC Section 2702.1 Installation 

 OBC Section 2702.2 Where Required 

 OBC Section 2702.3 Critical Circuits 

 OBC Section 2702.4 Maintenance 

 OBC Section 2703.1 Penetrations 

 OBC Section 2703.2 Cutting, Notching, and Boring 

 OBC Section 2704 Smoke Detection 

 OBC Section 2704.1 Smoke Alarm Circuits 

 

 

 

3. 2017 NEC 5 New Articles 

 Article 425 – Fixed Resistance & Electrode Industrial Process Htg. Equipment 

 Article 691 – Large Scale PV Production Facility 

 Article 706 – Energy Storage Systems 

 Article 710 – Stand Alone Systems 

 Article 712 – DC Micro Grids 

 

 

4. Article 210 Branch Circuits  

 210.4 Multiwire Branch Circuits 

 210.7 Multiple Branch Circuits 

 210.11(C)(4) Garage Branch Circuits 

 210.12 AFCI Protection 

 210.12(C) Guest Rooms and Guest Suites 

 210.17 Guest Rooms and Guest Suites 

 210.18 Rating 

 210.20 Overcurrent Protection 

 210.21(B)(1) Single Receptacle on an Individual Branch Circuit 

 210.52(B)(1) Exception #2 

 210.52(C)(3) Peninsula Countertops 

 210.52(G)(1) Garages 

 210.63 HACR Receptacle 

 210.64 Electrical Service Areas 

 210.70(C) Lighting Outlets Required 

 210.71(A) + (B) Meeting Rooms 
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5. Article 215 Feeders  

 215.5 Diagrams of Feeders 

 215.10 Ground-Fault Protection of Equipment 

 225.1 Scope 

 225.18 Clearance for Overhead Conductors and Cables 

 225.31 Disconnecting Means 

 225.33 Maximum Number of Disconnects 

 225.37 Identification 

 

 

6. Article 225 Feeders 

 225.1 Scope 

 225.18 Clearance for Overhead Conductors and Cables 

 225.31 Disconnecting Means 

 225.33 Maximum Number of Disconnects 

 225.37 Identification 

  

 

7. Article 230 Services 

 230.2 Number of Services 

 230.9 Clearances on Buildings 

 230.24 Overhead Service Conductors Clearances 

 230.28 Service Masts as Supports 

 230.30 Underground Service Conductors Installation 

 230.40 Number of Service-Entrance Conductor Sets 

 230.42 Service-Entrance Conductor Minimum Size and Rating. 

 230.43 Wiring Methods for 1000 Volts, Nominal, or Less. 

 230.66 Marking Service Equipment General 

 230.70 Service Equipment-Disconnecting Means 

 230.82 Equipment Connected to the Supply Side of SE Equipment 

 230.91 Location Service Equipment-Overcurrent Protection 

 230.95 Ground-Fault Protection of Equipment 

 230.95(C) Performance Testing 

 

 

8. Article 240 Overcurrent Protection  

 240.6(A) Standard Ampere Ratings for Fuses and Inverse Time Circuit 

Breakers   

 240.13 Ground-Fault Protection of Equipment 

 240.15 Ungrounded Conductors (Slash / rated breaker) 

 240.24 Location in or on Premises – new exception 

 240.67 Arc Energy Reduction – new section 
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9. Article 445 Generators 

 445.11 Marking 

 445.13 Ampacity of Conductors 

 445.18 Disconnecting Means and Shutdown of Prime Mover 

 700.12(B)(6) Outdoor Generator Sets  

 

 

10. Article 450 Transformers 

 450.3 Overcurrent Protection  

 Application of Table 450.3(B) 

 450.21 Dry-Type Transformers Installed Indoors 

 450.21(C) Over 35,000 Volts 

 450.26 Oil-Insulated Transformers Installed Indoors 

 

 

11. ARTICLE 440 Air-Conditioning and Refrigerating Equipment  

 440.1 Scope 

 210.63 HACR Receptacle 

 440.4(B) Multimotor and Combination-Load Equipment  

 440.6 Ampacity and Rating  

 440.9 Grounding and Bonding  

 440.10 Short-Circuit Current Rating  

 440.12 Rating and Interrupting Capacity  

 440.14 Location  

 440.63 Disconnect Locations  

 440.64 Supply Cords 

 440.65 Protection Devices 

 

 

12. ARTICLE 430 Motors, Motor Circuits, and Controllers   

 430.10 Wiring Space in Enclosures 

 430.10(B) Wire-Bending Space in Enclosures 

 430.28 Feeder Taps 

 430.52(C)(1), Exception No. 1 

 430.99 Available Fault Current 

 430.102 Disconnecting Means Location 

 430.109 Type 
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13. Article 408 Switchboards, Switchgear, and Panelboards  

 408.3(A)(2) Service Panelboards   

 408.3(C) Used as Service Equipment 

 408.4 Field Identification Required 

 408.7 Unused Openings 

 408.36 Overcurrent Protection 

 408.36(D) Back-Fed Devices 

 408.58 Panelboard Marking 

  

 

58



1

2017 NEC Wiring, Equipment, and Overcurrent 
Protection 

2017 NEC Wiring, Equipment, and Overcurrent 
Protection 

Based on the 2017 National Electrical Code (NEC)

 Meet the instructor
 Participant introductions

 Gerald C. Flanik is an ICC-Certified Master Code Professional (MCP), and holds over 40 various licenses
and certifications. He is also a LEED BD+C Accredited Professional, Certified Floodplain Manager (CFM).

 Mr. Flanik is President of Associated Consulting Solutions, LLC (ACS) in Cleveland, Ohio. ACS provides
plan review services, pre and post design analysis services for architectural and engineering firms, and
code consulting services throughout the United States. ACS is also an ICC Preferred Education Provider,
providing education throughout the United States. Previously, Gerald served as the Chief Building Official
for Lake County, Ohio for 16 years. Prior to working as a code official, he owned and operated a design
build contracting company.

 Gerald holds a Bachelor of Science Degree in Mechanical Engineering and a Bachelor of Science Degree
in Electrical Engineering from Cleveland State University; as well as, a degree in Civil Engineering
Technology. He is also an adjunct faculty instructor at Lakeland College in the Civil and Electrical
Engineering Departments.

 Jerry is a professional consultant for corporations and government agencies throughout the United States,
and for the International Code Council throughout the world.

Associated Consulting Solutions, LLC
www.associatedconsultingsolutions.com

2017 NEC Wiring, Equipment, and 
Overcurrent Protection 

Key topics covered with in-depth discussion :
 2017 OBC Requirements
 Branch Circuits & Feeders
 Services
 Overcurrent Protection Devices and Ratings
 Generators & Transformers
 Motors & HVAC Equipment
 Panels

This seminar highlights key provisions of the 2017 
NEC regarding wiring, equipment, and overcurrent 
protection. 

This seminar:
 Provides practice in applying key requirements. 
 Reinforces learning by supplying immediate 

feedback and clarification. 
 Walks participants through content and intent. 

 This chapter is largely concerned with maintaining 
“due process of law” in enforcing the performance 
criteria contained in the body of the code. 

 Chapter 1 is geared toward code officials, design 
professionals, contractors and building owners.
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105.1 Approvals Required

Any owner or owner's representative who intends to construct, 
enlarge, alter, repair, move, or change the occupancy of a building 
or structure, or portion thereof, or to erect, install, enlarge, alter, 
repair, remove, convert or replace any electrical, gas, mechanical, 
plumbing system, other building service equipment, or piping 
system the installation of which is regulated by this code, or to 
cause any such work to be done, shall first make application to 
the building official and obtain the required approval.

However, OBC 102.10 contains additional information.

102.10 Work Exempt From Approval

Approval shall not be required for the following work; however, this work 
shall comply with all applicable provisions of the rules of the board:

Electrical:

1. Minor repair work, including the replacement of lamps or the connection of approved portable 
electrical equipment to approved permanently installed receptacles.

2. Electrical equipment used for radio and television transmissions except equipment and wiring 
for power supply, and the installations of towers and antennas.

3. The installation of any temporary system required for the testing or servicing of electrical 
equipment or apparatus.

4. Electrical wiring, devices, appliances, apparatus or equipment operating at less than twenty-
five volts and not capable of supplying more than fifty watts of energy, unless specifically 
addressed in this code.

5. Process equipment and the associated wiring on the load side of the power disconnect to the 
equipment.

6. Electrical wiring equipment not connected to building services equipment in and adjacent to 
natural or artificially made bodies of water as defined in Article 682 of NFPA 70 as referenced 
in Chapter 35.

102.10.1 Emergency Repairs

Where equipment replacements and repairs must be 
performed in an emergency situation, an application for 
approval shall be submitted within the next working 
business day to the building official.

Provide some examples of electrical emergency 
situations???

102.10.2 Minor Repairs

Minor repairs to structures may be made without application or notice to 
the building official. Such repairs shall not include the cutting away of 
any wall, partition or portion thereof, the removal or cutting of any 
structural beam or load bearing support, or the removal or change of any 
required means of egress, or rearrangement of parts of a structure 
affecting the egress requirements; nor shall minor repairs include 
addition to, alteration of, replacement or relocation of any standpipe, 
water supply, sewer, drainage, drain leader, gas, soil, waste, vent or 
similar piping, electric wiring or mechanical or other work affecting public 
health or general safety.

Provide some examples of minor repairs???

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.
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What type of electrical construction documents 
would you expect to see regarding a new office 
building  for review and approval?

2701.1 Scope

This chapter governs the electrical components, equipment and systems 
used in buildings and structures covered by this code. Electrical components, 
equipment, and systems shall be designed and constructed in accordance 
with the provisions of NFPA 70.

2701.2 Appliance and Fixture Listing

Electrical appliances and fixtures within the scope of this code shall be tested 
and listed in published reports of inspected electrical equipment by an 
approved agency and installed in accordance with all instructions included as 
part of such listing.

Section 2702 Emergency and Standby 
Power Systems

2702.1 Installation
Emergency power systems and standby power systems 
shall comply with Sections 2702.1.1 through 2702.1.7.

2702.2 Where Required
Emergency and standby power systems shall be provided 
where required by Sections 2702.2.1 through 2702.2.16.

2702.3 Critical Circuits
Cables used for survivability of required critical circuits shall 
be listed in accordance with UL 2196. Electrical circuit 
protective systems shall be installed in accordance with their 
listing requirements.

2702.4 Maintenance
Emergency and standby power systems shall be maintained 
and tested in accordance with Sections 604.4 to 604.5 of the 
fire code.

Section 2703 Penetrations

2703.1 Penetrations
Penetrations of walls, floors, ceilings and assemblies required to have a fire-resistance 
rating, shall be protected in accordance with Chapter 7. Where cables, conductors and 
raceways penetrate fireblocking or draftstopping, such penetrations shall be protected by 
filling the annular space with an approved fireblocking material.

2703.2 Cutting, Notching, and Boring
The cutting, notching and boring of wood and steel framing members, structural members 
and engineered wood products shall be in accordance with this code and as prescribed by 
the registered design professional.

Section 2704 Smoke Detection

2704.1 Smoke Alarm Circuits
Smoke detectors required by this code and installed within dwelling units shall not be 
connected as the only load on a branch circuit. Such detectors shall be supplied by 
branch circuits having lighting loads consisting of lighting outlets in habitable spaces.

Bolingbrook (05.12.2018) No Injuries Reported

4,784 Panels1.124 MW System

Bumper Car Ride - Electrocution

08.12.2003

 Boy 8 Years old
 22 Safety Violations
 Grounding & Bonding 
 2 Mil. Settlement
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Electrocution:
23kv Line
bucket lift
accident; 1 died,
1 in serious 
condition

Update:
2 deaths

The 2017 NEC edition includes the following 
usability features as aids to the user.  Changes 
other than editorial are indicated with gray shading 
within sections.  An entire figure caption with gray 
shading indicates a change to an existing figure.  
New sections, tables, and figures are indicated by a 
bold, italic N in a gray box to the left of the new 
material.  An N next to an Article title indicates that 
the entire Article is new.

Article 425 – Fixed Resistance & Electrode 
Industrial Process Htg. Equipment

Article 691 – Large Scale PV Production Facility

Article 706 – Energy Storage Systems

Article 710 – Stand Alone Systems

Article 712 – DC Micro Grids

(A) General. Branch circuits recognized by this article shall
be permitted as multiwire circuits. A multiwire circuit shall be
permitted to be considered as multiple circuits. All conductors
of a multiwire branch circuit shall originate from the same 
panelboard
or similar distribution equipment.(B) Disconnecting Means. Each multiwire branch circuit 
shall
be provided with a means that will simultaneously disconnect
all ungrounded conductors at the point where the branch 
circuit
originates.
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N In addition to the number of branch circuits 
required by other parts of this section, at least 
one 120-volt 20-ampere branch circuit shall 
be installed to supply receptacle outlets in 
attached garages and in detached garages 
with electric power.  This circuit shall have 
no other outlets.

Exception: This circuit shall be permitted to supply 
readily accessible outdoor receptacle outlets.

Arc-Fault Circuit Interrupter Protection

All 120-v 15- and 20-ampere branch circuits supplying outlets or devices installed in 
dwelling unit kitchens, family rooms, dining rooms, living rooms, parlors, libraries, 
dens, bedrooms, sunrooms, recreation rooms, closets, hallways, laundry areas, or 
similar rooms or areas shall be protected by any of means described in 210.12(A)(1) 
through (6). 

New “AFCI” Requirement

N All 120-volt, single-phase, 15- and 20-ampere 

branch circuits supplying outlets and devices   

installed in guest rooms and guest suites of    

hotels and motels shall be protected by any of      

the means described in 210.12 (A) (1) through (6).

 210.17 Guest Rooms and Guest Suites. Guest rooms and guest suites that 
are provided with permanent provisions for cooking shall have branch circuits 
installed to meet the rules for dwelling units.

New Requirement

N 210.18 Rating. Branch circuits recognized by this article shall
be rated in accordance with the maximum permitted ampere rating
or setting of the overcurrent device. The rating for other than
individual branch circuits shall be 15, 20, 30, 40, and 50 amperes.
Where conductors of higher ampacity are used for any reason,
the ampere rating or setting of the specified overcurrent device
shall determine the circuit rating.

The rating of a branch circuit is determined by the rating of the 
overcurrent
protective device, not by the ampacity of the circuit conductors. An
increase in conductor ampacity from 20 amperes (12 AWG) to 30 
amperes
(10 AWG) for any reason does not change the rating of the circuit. If 
the
rating of the branch-circuit overcurrent device is 20 amperes, then the
rating of the circuit is 20 amperes.
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20A Receptacle 15A Receptacle

210.21(B)(3) Receptacle Ratings. Where connected to a 
branch circuit supplying two or more receptacles or outlets, 
receptacle ratings shall conform to the values listed in Table 
210.21(B)(3), or, where rated higher than 50 amperes, the 
receptacle rating shall not be less than the branch-circuit 
rating.

Small Appliances

Exception #2 has been expanded to include any 
specific appliance, not just refrigeration equipment.

In addition to the required receptacles 
specified by 210.52, a receptacle outlet to serve 
a specific appliance shall be permitted to be 
supplied from an individual branch circuit 
rated 15 amperes or greater.

This exception allows a choice for refrigeration equipment receptacle
outlets located in a kitchen or similar area. An individual 15-ampere or
larger branch circuit may serve this equipment, or it may be included in
the 20-ampere small-appliance branch circuit. Refrigeration equipment
is exempt from the GFCI requirements of 210.8 where the receptacle 
outlet
is greater than 6 feet from the edge of any sink and where it is located
so that it cannot be used to serve countertop surfaces.

Relaxing the Rule!

At least one receptacle outlet shall be installed at each peninsular countertop
long dimension space of 24” or greater and a short dimension of 12” or
greater. A peninsular countertop is measured from the connected
perpendicular wall.

The wall outlet serving the base cabinet may now serve as the peninsula 
outlet.

Clarified Intent: (Location)

In each attached garage and in each detached garage with electric 
power, at least one receptacle outlet shall be installed in each vehicle 
bay and not more than 5’6” (66”) above the floor.

210.63 Heating, Air-Conditioning, and Refrigeration Equipment Outlet. A 
125-volt, single-phase, 15- or 20-ampere-rated receptacle outlet shall be 
installed at an accessible location for the servicing of heating, air-conditioning, 
and refrigeration equipment. The receptacle shall be located on the same level 
and within 7.5 m (25 ft) of the heating, air-conditioning, and refrigeration 
equipment. The receptacle outlet shall not be connected to the load side of the 
equipment disconnecting means.
Informational Note: See 210.8 for 
ground-fault circuit interrupter  
requirements.
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Exception No. 1: The receptacle outlet shall not be required to be installed in one- and 
two-family dwellings.

210.64 Electrical Service Areas. At least one 125-volt, single phase, 15- or 20-
ampere-rated receptacle outlet shall be installed in an accessible location within 
7.5 m (25 ft) of the indoor electrical service equipment. The required receptacle 
outlet shall be located within the same room or area as the service equipment.

New Requirement

N Section
 Each meeting room of not more than 1000 sq. ft. in other than 

dwelling units shall have outlets for nonlocking-type, 125-volt, 15- or 
20-ampere receptacles.  

 The minimum number of outlets that are required, shall be as 
determined by the 2’ / 6’ / 12’ rule in (210.52) + floor outlets for each 
215 sq. ft. of floor space when the room is at least 12’ wide (>6’ from 
wall).

215.5 Diagrams of Feeders. If required by the authority 
having
jurisdiction, a diagram showing feeder details shall be 
provided
prior to the installation of the feeders. Such a diagram shall
show the area in square feet of the building or other 
structure
supplied by each feeder, the total calculated load before 
applying
demand factors, the demand factors used, the calculated
load after applying demand factors, and the size and type of
conductors to be used.
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215.10 Ground-Fault Protection of Equipment. Each feeder
disconnect rated 1000 amperes or more and installed on 
solidly
grounded wye electrical systems of more than 150 volts to
ground, but not exceeding 600 volts phase-to-phase, shall be 
provided with ground-fault protection of equipment in 
accordance
with the provisions of 230.95.

Exception No. 1: The provisions of this section shall not 
apply
to a disconnecting means for a continuous industrial 
process
where a nonorderly shutdown will introduce additional or
increased hazards. 

Exception No. 2: The provisions of this section shall not 
apply
if ground-fault protection of equipment is provided on the 
supply side of the feeder and on the load side of any 
transformer supplying the feeder.

225.1 Scope. This article covers requirements for outside 
branch
circuits and feeders run on or between buildings, 
structures, or
poles on the premises; and electrical equipment and wiring 
for
the supply of utilization equipment that is located on or 
attached
to the outside of buildings, structures, or poles.

225.18 Clearance for Overhead Conductors and Cables.
Overhead spans of open conductors and open 
multiconductor
cables of not over 1000 volts, nominal, shall have a 
clearance of
not less than the following:

This identification is an important safety feature 
during an emergency, because in many cases 
first responders are not familiar with the 
electrical distribution system of a facility.

Permanent Plaque
Required

Permanent Plaque
Required

E
lectrical S

ervice

Bldg. #3

Bldg. #2

Bldg. #1
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1. An outdoor feeder will supply a new building that is not under 
single management and must have the disconnecting means 
installed ___________.  

A. within a vault 
B. at a location provided by the owner
C. nearest the point of entrance of the conductors 
D. in conduit and within 10 feet near the building exit

1. An outdoor feeder will supply a new building that is not under 
single management and must have the disconnecting means 
installed ___________.  

A. within a vault 
B. at a location provided by the owner
C. nearest the point of entrance of the conductors  
D. in conduit and within 10 feet near the building exit

Reference: 2017 NEC: 225.32

230.2 Number of Services. A building or other structure served
shall be supplied by only one service unless permitted in 230.2(A)
through (D). For the purpose of 230.40, Exception No. 2 only,
underground sets of conductors, 1/0 AWG and larger, running
to the same location and connected together at their supply end
but not connected together at their load end shall be considered
to be supplying one service.

230.2 Number of Services. A building or other structure served
shall be supplied by only one service unless permitted in 230.2(A)
through (D). For the purpose of 230.40, Exception No. 2 only,
underground sets of conductors, 1/0 AWG and larger, running
to the same location and connected together at their supply end
but not connected together at their load end shall be considered
to be supplying one service.

(B) Special Occupancies. By special permission, additional
services shall be permitted for either of the following:

(1) Multiple-occupancy buildings where there is no available
space for service equipment accessible to all occupants

(2) A single building or other structure sufficiently large to
make two or more services necessary

(C) Capacity Requirements. Additional services shall be permitted
under any of the following:
(1) Where the capacity requirements are in excess of
2000 amperes at a supply voltage of 1000 volts or less

(2) Where the load requirements of a single-phase installation
are greater than the serving agency normally supplies
through one service

(3) By special permission

230.9 Clearances on Buildings. Service conductors and final
spans shall comply with 230.9(A), (B), and (C).

(A) Clearances. Service conductors installed as open conductors
or multiconductor cable without an overall outer jacket shall
have a clearance of not less than 900 mm (3 ft) from windows
that are designed to be opened, doors, porches, balconies, ladders,
stairs, fire escapes, or similar locations.

Exception: Conductors run above the top level of a window
shall be permitted to be less than the 900 mm (3 ft)
requirement.
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230.9 Clearances on Buildings. Service conductors and final
spans shall comply with 230.9(A), (B), and (C).

(B) Vertical Clearance. The vertical clearance of final spans
above, or within 900 mm (3 ft) measured horizontally of platforms,
projections, or surfaces that will permit personal contact
shall be maintained in accordance with 230.24(B).

230.9 Clearances on Buildings. Service conductors and final
spans shall comply with 230.9(A), (B), and (C).

(B) Vertical Clearance. The vertical clearance of final spans
above, or within 900 mm (3 ft) measured horizontally of platforms,
projections, or surfaces that will permit personal contact
shall be maintained in accordance with 230.24(B).

(C) Building Openings. Overhead service conductors shall
not be installed beneath openings through which materials 
may
be moved, such as openings in farm and commercial 
buildings,
and shall not be installed where they obstruct entrance to 
these
building openings.

230.24 Clearances. Overhead service conductors shall not be
readily accessible and shall comply with 230.24(A) through (E)
for services not over 1000 volts, nominal.
(A) Above Roofs. Conductors shall have a vertical clearance
of not less than 2.5 m (8 ft) above the roof surface. The vertical
clearance above the roof level shall be maintained for a distance
of not less than 900 mm (3 ft) in all directions from the edge
of the roof.

Exception No. 1: The area above a roof surface subject to
pedestrian or vehicular traffic shall have a vertical clearance
from the roof surface in accordance with the clearance requirements
of 230.24(B).

Exception No. 2: Where the voltage between conductors does
not exceed 300 and the roof has a slope of 100 mm in 300 mm
(4 in. in 12 in.) or greater, a reduction in clearance to 900 mm
(3 ft) shall be permitted.

(B) Vertical Clearance for Overhead Service 
Conductors.
Overhead service conductors, where not in excess of 600 
volts,
nominal, shall have the following minimum clearance from 
final
grade:

230.28 Service Masts as Supports. Only power service-drop or
overhead service conductors shall be permitted to be attached to
a service mast. Service masts used for the support of service-drop
or overhead service conductors shall be installed in accordance
with 230.28(A) and (B).
(A) Strength. The service mast shall be of adequate strength
or be supported by braces or guys to withstand safely the strain
imposed by the service-drop or overhead service conductors.
Hubs intended for use with a conduit that serves as a service
mast shall be identified for use with service-entrance equipment.

(B) Attachment. Service-drop or overhead service 
conductors
shall not be attached to a service mast between a 
weatherhead
or the end of the conduit and a coupling, where the 
coupling
is located above the last point of securement to the 
building or other structure or is located above the 
building or other structure.

???
(B) Wiring Methods
Underground service conductors shall
be installed in accordance with the applicable 
requirements of
this Code covering the type of wiring method 
used and shall be
limited to the following methods:
(1) Type RMC conduit
(2) Type IMC conduit
(3) Type NUCC conduit
(4) Type HDPE conduit
(5) Type PVC conduit
(6) Type RTRC conduit
(7) Type IGS cable
(8) Type USE conductors or cables
(9) Type MV or Type MC cable identified for 
direct burial
applications
(10) Type MI cable, where suitably protected 
against physical damage and corrosive 
conditions
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230.40 Number of Service-Entrance Conductor Sets. Each
service drop, set of overhead service conductors, set of 
underground
service conductors, or service lateral shall supply only
one set of service-entrance conductors.
230.42 Minimum Size and Rating.
(A) General. Service-entrance conductors shall have an ampacity
of not less than the maximum load to be served. Conductors
shall be sized to carry not less than the largest of 230.42(A)(1) or
(A)(2). Loads shall be determined in accordance with Part III, IV,
or V of Article 220, as applicable. Ampacity shall be determined
from 310.15. The maximum allowable current of busways 
shall be that value for which the busway has been listed 
or labeled.

230.43 Wiring Methods for 1000 Volts, Nominal, or Less.
Service-entrance conductors shall be installed in accordance with
the applicable requirements of this Code covering the type of wiring
method used and shall be limited to the following methods:

230.70 General. Means shall be provided to disconnect all
conductors in a building or other structure from the service 
entrance conductors.
(A) Location. The service disconnecting means shall be
installed in accordance with 230.70(A)(1), (A)(2), and (A)(3).

The meter disconnect is not the service disconnecting means. It is a load break
disconnect switch designed to interrupt the service load. The purpose
of the meter disconnect switch is to facilitate meter change, maintenance, or 
disconnecting of the service. 

Section 230.82(3) requires meter disconnect switches to have a short-circuit 
current rating that is not less than the available short-circuit current at the line 
terminals of the meter disconnect switch.

Re: Fused SE Disconnects

230.91 Location. The service overcurrent device shall be an integral part of the 
service disconnecting means or shall be located immediately adjacent thereto.  
Where fuses are used as the service overcurrent device, the disconnecting 
means shall be located ahead of the supply side of the fuses.
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230.95 Ground-Fault Protection of Equipment. Ground-fault
protection of equipment shall be provided for solidly
grounded wye electric services of more than 150 volts to ground
but not exceeding 1000 volts phase-to-phase for each service
disconnect rated 1000 amperes or more. The grounded conductor
for the solidly grounded wye system shall be connected
directly to ground through a grounding electrode system, as
specified in 250.50, without inserting any resistor or impedance
device.
The rating of the service disconnect shall be considered to be
the rating of the largest fuse that can be installed or the highest
continuous current trip setting for which the actual overcurrent
device installed in a circuit breaker is rated or can be adjusted.

The ground-fault protection system shall be 
performance tested when first installed on site.  This 
testing shall be conducted by a qualified person(s) 
using a test process of primary current injection, in 
accordance with instructions that shall be provided with 
the equipment.  A written record of this testing shall be 
made and shall be available to the authority having 
jurisdiction. 

Typically utilized in substations
Comprehensive Test

Secondary Testing:
Electronic Breakers Only
Tests Trip Unit Only

Primary Testing:
Tests Thermal Magnetic & 
Electronic Breakers.
Tests breaker from CT, CT
Wiring to the Trip Unit, 
and Trip Unit

1. An additional service is permitted for a building when the 
electrical service capacity of ________ amperes is exceeded 
with a supply voltage of 1000 volts or less.

A. 3000
B. 2000    
C. 1000
D. 800

1. An additional service is permitted for a building when the 
electrical service capacity of ________ amperes is exceeded 
with a supply voltage of 1000 volts or less.

A. 3000
B. 2000 
C. 1000
D. 800

Reference 2017 NEC: 230.2(C)(1)

2.What is the maximum number of switches or sets of breakers 
grouped in one location that are permitted to be used as service 
disconnects per service?   

A. 1
B. 2
C. 5
D. 6  
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2. What is the maximum number of switches or sets of breakers 
grouped in one location that are permitted to be used as service 
disconnects per service?   

A. 1
B. 2
C. 5
D. 6  

Reference 2017 NEC: 230.71(A)

240.13 Ground-Fault Protection of Equipment. Ground-fault
protection of equipment shall be provided in accordance with the
provisions of 230.95 for solidly grounded wye electrical systems
of more than 150 volts to ground but not exceeding 1000 volts
phase-to-phase for each individual device used as a building or
structure main disconnecting means rated 1000 amperes or more

Maximum voltage to 
ground the breaker 
can clear in the event
of a fault. 120/240v
(lowest number; 120-v)
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New Exception

New Section

N Where fuses 1200a or higher are installed,  

240.67(A) and (B) shall apply.  This requirement   

shall become effective: January 01, 2020.

(A) Documentation to AHJ

(B) Method to Reduce Clearing Time

Effective January 01, 2020

240.85 Applications:
1. A circuit breaker marked 480Y/277 volts is not intended for use 

on a 480-volt system with up to 480 volts to ground, such as a 
480-volt circuit derived from a corner-grounded, delta-
connected system. 

2. A circuit breaker marked either 480 volts or 600 volts should be 
used on such a system. Similarly, a circuit breaker marked 
120/240 volts is not intended for use on a delta-connected 240-
volt circuit. 

3. A 240-volt, 480-volt, or 600-volt circuit breaker should be used 
on such a circuit. The slash (/) between the lower and higher 
voltage ratings in the marking indicates that the circuit breaker 
has been tested for use on a circuit with the higher voltage 
between phases and with the lower voltage to ground.

240.81 Indicating. Circuit breakers shall clearly indicate
whether they are in the open “off” or closed “on” position.
Where circuit breaker handles are operated vertically rather
than rotationally or horizontally, the “up” position of the handle
shall be the “on” position.

445.11 Marking. Each generator shall be provided with a
nameplate giving the manufacturer’s name, the rated frequency,
the number of phases if ac, the rating in kilowatts or kilovolt amperes,
the power factor, the normal volts and amperes corresponding
to the rating, the rated ambient temperature, and the
rated temperature rise.
Nameplates or manufacturer’s instructions shall provide the
following information for all stationary generators and portable
generators rated more than 15 kW:
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445.13 Ampacity of Conductors.
(A) General. The ampacity of the conductors from the generator
output terminals to the first distribution device(s) containing
overcurrent protection shall not be less than 115 percent of the
nameplate current rating of the generator. It shall be permitted to
size the neutral conductors in accordance with 220.61. Conductors
that must carry ground-fault currents shall not be smaller
than required by 250.30(A). Neutral conductors of dc generators
that must carry ground-fault currents shall not be smaller than
the minimum required size of the largest conductor.

Exception: Where the design and operation of the generator prevent
overloading, the ampacity of the conductors shall not be less
than 100 percent of the nameplate current rating of the generator.

Tap

Gen

OCP

ATS 1
ATS 2

700.12(B)(6) Outdoor Generator Sets. Where an outdoor housed generator set 
is equipped with a readily accessible disconnecting means in accordance with 
445.18, and the disconnecting means is located within sight of the building or
structure supplied, an additional disconnecting means shall not be required 
where ungrounded conductors serve or pass through the building or structure. 
Where the generator supply conductors terminate at a disconnecting means in or 
on a building or structure, the disconnecting means shall meet the requirements 
of 225.36.
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450.3 Overcurrent Protection. Overcurrent protection of transformers shall comply with 
450.3(A), (B), or (C). As used in this section, the word transformer shall mean a transformer
or polyphase bank of two or more single-phase transformers operating as a unit.

Informational Note No. 1: See 240.4, 240.21, 240.100, and 240.101 for overcurrent 
protection of conductors.

Dry-type transformers with a Class 155 or higher insulation system 
rating
are not required to be installed in transformer rooms or vaults if
space separation or a fire-resistant heat-insulating barrier is 
provided.
Although these units are designed for higher operating 
temperatures,
the need for a transformer vault is mitigated by the fire-resistant 
characteristics of high-temperature insulations.

450.26 Oil-Insulated Transformers Installed Indoors. Oil insulated
transformers installed indoors shall be installed in a vault constructed as
specified in Part III of this article. (see exceptions)

Transformer Vaults: Key Criteria
• Located where they can be ventilated to the outside 

air without using flues or ducts.
• Minimum fire resistance of 3 hours.
• Floors of vaults in contact with the earth shall be of 

concrete that is not less than 4 inches thick.
• Concrete construction, studs and wallboard 

construction shall not be permitted.
• Tight-fitting door that has a minimum fire rating of 3 

hours.
• Doors shall be equipped with locks, and doors shall 

be kept locked, access being allowed only to 
qualified persons. Personnel doors shall open in the 
direction of egress and be equipped with listed 
panic hardware.

• Ventilation Openings. Where required by 450.9, 
openings for ventilation shall be provided in 
accordance with 450.45(A) through (F).

450.21(C) Over 35,000 Volts. Dry-type transformers rated over 35,000 volts 
shall be installed in a vault complying with Part III of this article.

1. A 480 volt ventilated 75 kVA dry-type transformer installed 
indoors shall have a separation of at least ________ from 
combustible materials.

A. 12 inches
B. 18 inches
C. 24 inches
D. 36 inches

1. A 480 volt ventilated 75 kVA dry-type transformer installed 
indoors shall have a separation of at least ________ from 
combustible materials.

A. 12 inches
B. 18 inches
C. 24 inches
D. 36 inches

Reference: 2017 NEC: 450.21(A)
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2. What is the minimum fire resistance rating required for walls, 
roofs, and floors of transformer vaults when not protected with 
an automatic fire suppression system? 

A. 1-hour
B. 2-hours
C. 3-hours
D. 4-hours

2. What is the minimum fire resistance rating required for walls, 
roofs, and floors of transformer vaults when not protected with 
an automatic fire suppression system? 

A. 1-hour
B. 2-hours
C. 3-hours
D. 4-hours

Reference: 2017 NEC: 450.42

440.1 Scope. The provisions of this article apply to electric motor-driven air-
conditioning and refrigerating equipment and to the branch circuits and controllers 
for such equipment. It provides for the special considerations necessary for circuits 
supplying hermetic refrigerant motor-compressors and for any air-conditioning or 
refrigerating equipment that is supplied from a branch circuit that supplies a 
hermetic refrigerant motor-compressor.

210.63 Heating, Air-Conditioning, and Refrigeration Equipment Outlet. A 
125-volt, single-phase, 15- or 20-ampere-rated receptacle outlet shall be 
installed at an accessible location for the servicing of heating, air-conditioning, 
and refrigeration equipment. The receptacle shall be located on the same level 
and within 7.5 m (25 ft) of the heating, air-conditioning, and refrigeration 
equipment. The receptacle outlet shall not be connected to the load side of the 
equipment disconnecting means.
Informational Note: See 210.8 for 
ground-fault circuit interrupter  
requirements.

Multimotor and combination-load equipment shall be provided with a visible 
nameplate marked with the maker’s name, the rating in volts, frequency and number 
of phases, minimum supply circuit conductor ampacity, the maximum rating of the 
branch-circuit
short-circuit and ground-fault protective device, and the short-circuit current rating of 
the motor controllers or industrial control panel.
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The size of conductors for equipment covered by this article shall be selected from
Table 310.15(B)(16) through Table 310.15(B)(19) or calculated in accordance with 
310.15 as applicable. The required ampacity of conductors and rating of equipment 
shall be determined according to 440.6(A) and 440.6(B).

440.12 Rating and Interrupting Capacity.
(A) Hermetic Refrigerant Motor-Compressor. A disconnecting means serving a hermetic refrigerant 
motor-compressor shall be selected on the basis of the nameplate rated-load current or branch-circuit 
selection current, whichever is greater, and locked rotor current, respectively, of the motor-
compressor as follows.

(1) Ampere Rating. The ampere rating shall be at least 115 percent of the nameplate rated-load 
current or branch-circuit selection current, whichever is greater.

Exception: A listed unfused motor circuit switch, without fuse holders,
having a horsepower rating not less than the equivalent
horsepower determined in accordance with 440.12(A)(2) shall
be permitted to have an ampere rating less than 115 percent of
the specified current.

440.14 Location. Disconnecting means shall be located within sight from, and
readily accessible from the air-conditioning or refrigerating equipment. The
disconnecting means shall be permitted to be installed on or within the air-
conditioning or refrigerating equipment. The disconnecting means shall not be
located on panels that
are designed to allow access to the air-conditioning or refrigeration equipment 
or to obscure the equipment nameplate(s).

440.63 Disconnecting Means. An attachment plug and 
receptacle
or cord connector shall be permitted to serve as the 
disconnecting
means for a single-phase room air conditioner rated
250 volts or less if (1) the manual controls on the room air 
conditioner are readily accessible and located within 1.8 m (6 
ft) of
the floor, or (2) an approved manually operable disconnecting
means is installed in a readily accessible location within sight
from the room air conditioner.

Room Air Conditioners

440.22(C) Protective Device Rating
Not to Exceed the Manufacturer’s
Values. Where maximum protective
device ratings shown on a
manufacturer’s overload relay table for
use with a motor controller are less than
the rating or setting selected in
accordance with 440.22(A) and (B), the
protective device rating shall not exceed
the manufacturer’s values marked on the
equipment.
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440.65 Protection Devices. Single-phase cord- and 
plug-connected room air conditioners shall be provided 
with one of the following factory-installed devices:
(1) Leakage-current detector-interrupter (LCDI)
(2) Arc-fault circuit interrupter (AFCI)
(3) Heat detecting circuit interrupter (HDCI)

The protection device shall be an integral part of the 
attachment plug or be located in the power supply cord 
within 300 mm (12 in.) of the attachment plug.

A heat detecting circuit interrupter (HDCI) incorporates all of the 
protection
functions of a leakage-current detector-interrupter (LCDI) and also
includes a thermal detecting function to provide protection against
overheating of an air conditioner compressor.

430.10(B) Wire-Bending Space in Enclosures. Minimum wire bending space within the 
enclosures for motor controllers shall be in accordance with Table 430.10(B) where measured 
in a straight line from the end of the lug or wire connector (in the direction the wire leaves the 
terminal) to the wall or barrier.

Solution
Step 1. The tap conductors are required to have a
minimum ampacity of 85 A (4 AWG) (1/3 × 255 A =
85 A).
Step 2. The FLC of the motor is 42 A based on
430.6(A) and Table 430.250. Therefore, the motor
can be supplied by the 85-A (4 AWG) tap
conductor.
Step 3. Because the tap conductors have to
terminate in a single branch-circuit protective
device, the short-circuit protective device rating
must be determined. According to 430.52(C)(1),
the protective device for the motor cannot exceed
the values given in Table 430.52.
The maximum time-delay fuse value is 42 × 1.75 =
73.5 A. The maximum inverse time circuit breaker
value is 42 × 2.50 = 105 A.

Section 430.52(C)(1), Exception No. 1, allows the
next higher standard size — 80 and 110 A,
respectively. A higher size, based on Exception No.
2, is allowed if the 80- or 110-A size is not
adequate to start the motor.
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Solution

Step 4. Because overload protection is also
required for the motor, determine the rating of the
overload protection.

Based on 430.32, for a motor with a service factor
of 1.15, the motor overload protective devices
(heaters) are required to be set at a value not
greater than 125 percent of the FLC marked on the
motor nameplate and not at the FLC value from
the table.

A setting of up to 140 percent may be used
according to the permissive rules in 430.32(C).
With the motor overload protection set at 50 A, the
circuit conductors and motor are protected from
overload.

1. The maximum rating of a dual element (time delay) fuse for 
branch circuit protection of an AC three phase motor is _____ 
of the full load current.

A. 150%
B. 175%   
C. 250% 
D. 325%

1. The maximum rating of a dual element (time delay) fuse for 
branch circuit protection of an AC three phase motor is _____ 
of the full load current.

A. 150%
B. 175%   
C. 250% 
D. 325%

Reference: 2017 NEC: Table 430.52
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Barriers shall be placed in all service panelboards, switchboards, & 
switchgear such that no uninsulated, ungrounded service busbar or 
service terminal is exposed to inadvertent contact by persons or 
maintenance equipment while serving load terminations.

N Does not apply to service panels w/ 

provisions for more that 1 service disc

Re: 408.36 / Split-bus panels

???

408.7 Unused Openings. Unused 
openings for circuit breakers
and switches shall be closed using 
identified closures, or other
approved means that provide 
protection substantially equivalent
to the wall of the enclosure.

An unused opening may exist as a result of a renovation or 
an alteration of existing equipment. The requirement of this 
section is for closing unused openings for a circuit breaker 
where none is installed.

408.36 Overcurrent Protection. In addition to the requirement
of 408.30, a panelboard shall be protected by an overcurrent
protective device having a rating not greater than that of the
panelboard. This overcurrent protective device shall be located
within or at any point on the supply side of the panelboard.

79



22

408.36 (D) Back-Fed Devices. Plug-in-type overcurrent 
protection devices or plug-in type main lug assemblies that 
are backfed and used to terminate field-installed 
ungrounded supply conductors shall be secured in place by 
an additional fastener that requires other than a pull to 
release the device from the mounting means on the panel.

408.58 Panelboard Marking.
Panelboards shall be durably marked by
the manufacturer with the voltage and the
current rating and the number of ac
phases or dc buses for which they are
designed and with the manufacturer’s
name or trademark in such a manner so
as to be visible after installation, without
disturbing the interior parts or wiring.

Do you have 
questions? 

Now is the time to 
ask! 

To schedule a seminar, webinar, or online course:

www.associatedconsultingsolutions.com

Or call

Associated Consulting Solutions, LLC
216-256-3556
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9671 Oxford Glen Drive, Mentor, OH 44060 * T: (216) 256-3556 * W: www.acsadvantages.com 

 

Associated Consulting Solutions, LLC 
Governmental Solutions, Plan Review Services, Inspection Services, Education & Design Services 

 

 

 

2017 NEC Wiring, Equipment, and Special Occupancies 
6-Hours of Continuing Education Credit 

 

 

Course Description: This 6-hour seminar is designed for online or in-person training that 

highlights key provisions of the 2017 OBC Electrical Requirements & 2017 NEC  

 

This seminar highlights key provisions of the 2017 NEC Wiring, Equipment, and Special 

Occupancies. Provides practice in applying key requirements, reinforces learning by supplying 

immediate feedback and clarification and walks participants through content and intent.  

 

Key topics covered with in-depth discussion: 

 

 2017 OBC Requirements 

 Wiring Methods  

 Equipment for General Use 

 Hazardous (Classified) Locations 

 Commercial Garages 

 Health Care Facilities 

 

 

Course Outline:  

 

1. 2017 OBC – CHAPTER 1  

 OBC Section 105.1 Approvals Required 

 OBC Section 102.10 Work Exempt From Approval 

 OBC Section 102.10.1 Emergency Repairs  

 OBC Section 102.10.2  Minor Repairs  

 OBC Section 106.1.1 Information on Construction Documents 
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2. 2017 OBC – CHAPTER 27  

 OBC Section 2701.1 Scope 

 OBC Section 2701.2 Appliance and Fixture Listing  

 OBC Section 2702 Emergency and Standby Power Systems 

 OBC Section 2702.1 Installation 

 OBC Section 2702.2 Where Required 

 OBC Section 2702.3 Critical Circuits 

 OBC Section 2702.4 Maintenance 

 OBC Section 2703.1 Penetrations 

 OBC Section 2703.2 Cutting, Notching, and Boring 

 OBC Section 2704 Smoke Detection 

 OBC Section 2704.1 Smoke Alarm Circuits 

 

 

3. 2017 NEC 5 New Articles 

 Article 425 – Fixed Resistance & Electrode Industrial Process Htg. Equipment 

 Article 691 – Large Scale PV Production Facility 

 Article 706 – Energy Storage Systems 

 Article 710 – Stand Alone Systems 

 Article 712 – DC Micro Grids 

 

 

Chapter 3 Wiring Methods and Materials 

 

4. Article 300 

 300.3(B)(4) Column-Width Panelboard Enclosures 

 300.4 Protection Against Physical Damage 

 300.5 Minimum Cover Requirements 

 

 

5. Article 310 Conductors for General Wiring 

 

 310.15(B)(3)(c) 

 Table 310.15(B(2)(A) 

 Table 310.15(B(16) 

 310.15(B)(7) Dwelling Services and Feeders 

 

 

6. Article 314 

 314.16 Outlet Device Boxes 

 314.16(A) & (C)   

 314.27(E) Separable Attachment Fittings 

 314.28(E) Power Distribution Blocks 
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7. Article 320 

 320.30 Securing and Supporting 

 

8. Article 330 

 330.15 MC Cable 

 

9. Article 334  

 334.6 NM Cable  

 

10. Article 338 

 338.6 SE 

 338.10(B)(4) SE Cable Installation Method for Branch Circuits & Feeders 

 

11. Article 340  

 340 UF 

 

12. Article 366 

 366.20 Conductors Connected in Parallel Auxiliary Gutters  

 

Chapter 4 Equipment for General Use 

 

13. Article 440 Air-Conditioning and Refrigerating Equipment 

 

 

 440.1 Scope 

 440.4(B) Multimotor and Combination-Load Equipment 

 440.6 Ampacity and Rating 

 440.9 Grounding and Bonding 

 440.10 Short-Circuit Current Rating 

 440.12 Rating and Interrupting Capacity 

 440.14 

 440.63 Disconnect Locations 

 440.22 Application and Selection 

 440.22(C) Protective Device Rating Not to Exceed the Manufacturer’s Values 

 440.63 Disconnecting Means 

 440.64 Supply Cords 

 440.65 Protection Devices 
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14. Article 430 Motors, Motor Circuits, and Controllers 

 

 430.10 Wiring Space in Enclosures 

 430.10(B) Wire-Bending Space in Enclosures  

 430.28 Feeder Taps 

 430.99 Available Fault Current 

 430.102 Disconnecting Means Location 

 430.103 Operation 

 430.109 Disconnecting Means Type 

 

 

15. Article 408 Switchboards, Switchgear, and Panelboards 

 

 408.3(A)(2) Service Panelboards  

 408.3(C) Used as Service Equipment 

 408.4 Field Identification Required 

 408.7 Unused Openings 

 408.36 Overcurrent Protection 

 408.36(D) Back-Fed Device 

 408.58 Panelboard Marking 

 

 

Chapter 5 Special Occupancies 

 

 

16. Article 500 Special Occupancies 

 500.5 Classification of Locations 

 501.10(B)(1) Class I Div. II General 

 501.15 Cable Seals, Class I, Division I (Terminations) 

 511.3(C) (New) Classification Table 

 511.8 Underground Wiring 

 514.3(C) Fuel Storage Requirements 

 514.8 Underground Wiring 

 514.11 Circuit Disconnects 

 514.11(B) & (C) Circuit Disconnects 

 517 Health Care Facilities 

 Seven Parts to 517 

 517.2 Health Care Facilities Definitions 

 517.16 Use of Isolated Ground Receptacles 

 517.16(B) Isolated Ground Receptacles 
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16. Cont’d Article 500 Special Occupancies 

 

 517.29 “EES” for Hospitals 

 517.30 Essential Electrical Systems 

 Fuel Cell Technology 

 517.30(A) Two Independent Power Sources 

 517.32 “EES” Three Components 

 517.34(B) Critical Branch “EES” 

 517.160 Isolated Power Systems 

 517.160 Isolated Power Systems System Requirements 
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2017 NEC Wiring, Equipment, and Special 
Occupancies 

2017 NEC Wiring, Equipment, and Special 
Occupancies 

Based on the 2017 National Electrical Code (NEC)

 Meet the instructor
 Participant introductions

 Gerald C. Flanik is an ICC-Certified Master Code Professional (MCP), and holds over 40 various licenses
and certifications. He is also a LEED BD+C Accredited Professional, Certified Floodplain Manager (CFM).

 Mr. Flanik is President of Associated Consulting Solutions, LLC (ACS) in Cleveland, Ohio. ACS provides
plan review services, pre and post design analysis services for architectural and engineering firms, and
code consulting services throughout the United States. ACS is also an ICC Preferred Education Provider,
providing education throughout the United States. Previously, Gerald served as the Chief Building Official
for Lake County, Ohio for 16 years. Prior to working as a code official, he owned and operated a design
build contracting company.

 Gerald holds a Bachelor of Science Degree in Mechanical Engineering and a Bachelor of Science Degree
in Electrical Engineering from Cleveland State University; as well as, a degree in Civil Engineering
Technology. He is also an adjunct faculty instructor at Lakeland College in the Civil and Electrical
Engineering Departments.

 Jerry is a professional consultant for corporations and government agencies throughout the United States,
and for the International Code Council throughout the world.

Associated Consulting Solutions, LLC
www.associatedconsultingsolutions.com

2017 NEC Wiring, Equipment, and Special 
Occupancies 

Key topics covered with in-depth discussion:

 2017 OBC Requirements
 Wiring Methods 
 Equipment for General Use
 Hazardous (Classified) Locations
 Commercial Garages
 Health Care Facilities

This seminar highlights key provisions of the 2017 
NEC Wiring, Equipment, and Special Occupancies 

This seminar:
 Provides practice in applying key requirements. 
 Reinforces learning by supplying immediate 

feedback and clarification. 
 Walks participants through content and intent. 

 This chapter is largely concerned with maintaining 
“due process of law” in enforcing the performance 
criteria contained in the body of the code. 

 Chapter 1 is geared toward code officials, design 
professionals, contractors and building owners.
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105.1 Approvals Required

Any owner or owner's representative who intends to construct, 
enlarge, alter, repair, move, or change the occupancy of a building 
or structure, or portion thereof, or to erect, install, enlarge, alter, 
repair, remove, convert or replace any electrical, gas, mechanical, 
plumbing system, other building service equipment, or piping 
system the installation of which is regulated by this code, or to 
cause any such work to be done, shall first make application to 
the building official and obtain the required approval.

However, OBC 102.10 contains additional information.

102.10 Work Exempt From Approval

Approval shall not be required for the following work; however, this work 
shall comply with all applicable provisions of the rules of the board:

Electrical:

1. Minor repair work, including the replacement of lamps or the connection of approved portable 
electrical equipment to approved permanently installed receptacles.

2. Electrical equipment used for radio and television transmissions except equipment and wiring 
for power supply, and the installations of towers and antennas.

3. The installation of any temporary system required for the testing or servicing of electrical 
equipment or apparatus.

4. Electrical wiring, devices, appliances, apparatus or equipment operating at less than twenty-
five volts and not capable of supplying more than fifty watts of energy, unless specifically 
addressed in this code.

5. Process equipment and the associated wiring on the load side of the power disconnect to the 
equipment.

6. Electrical wiring equipment not connected to building services equipment in and adjacent to 
natural or artificially made bodies of water as defined in Article 682 of NFPA 70 as referenced 
in Chapter 35.

102.10.1 Emergency Repairs

Where equipment replacements and repairs must be 
performed in an emergency situation, an application for 
approval shall be submitted within the next working 
business day to the building official.

Provide some examples of electrical emergency 
situations???

102.10.2 Minor Repairs

Minor repairs to structures may be made without application or notice to 
the building official. Such repairs shall not include the cutting away of 
any wall, partition or portion thereof, the removal or cutting of any 
structural beam or load bearing support, or the removal or change of any 
required means of egress, or rearrangement of parts of a structure 
affecting the egress requirements; nor shall minor repairs include 
addition to, alteration of, replacement or relocation of any standpipe, 
water supply, sewer, drainage, drain leader, gas, soil, waste, vent or 
similar piping, electric wiring or mechanical or other work affecting public 
health or general safety.

Provide some examples of minor repairs???

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.
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What type of electrical construction documents 
would you expect to see regarding a new office 
building  for review and approval?

2701.1 Scope

This chapter governs the electrical components, equipment and systems 
used in buildings and structures covered by this code. Electrical components, 
equipment, and systems shall be designed and constructed in accordance 
with the provisions of NFPA 70.

2701.2 Appliance and Fixture Listing

Electrical appliances and fixtures within the scope of this code shall be tested 
and listed in published reports of inspected electrical equipment by an 
approved agency and installed in accordance with all instructions included as 
part of such listing.

Section 2702 Emergency and Standby 
Power Systems

2702.1 Installation
Emergency power systems and standby power systems 
shall comply with Sections 2702.1.1 through 2702.1.7.

2702.2 Where Required
Emergency and standby power systems shall be provided 
where required by Sections 2702.2.1 through 2702.2.16.

2702.3 Critical Circuits
Cables used for survivability of required critical circuits shall 
be listed in accordance with UL 2196. Electrical circuit 
protective systems shall be installed in accordance with their 
listing requirements.

2702.4 Maintenance
Emergency and standby power systems shall be maintained 
and tested in accordance with Sections 604.4 to 604.5 of the 
fire code.

Section 2703 Penetrations

2703.1 Penetrations
Penetrations of walls, floors, ceilings and assemblies required to have a fire-resistance 
rating, shall be protected in accordance with Chapter 7. Where cables, conductors and 
raceways penetrate fireblocking or draftstopping, such penetrations shall be protected by 
filling the annular space with an approved fireblocking material.

2703.2 Cutting, Notching, and Boring
The cutting, notching and boring of wood and steel framing members, structural members 
and engineered wood products shall be in accordance with this code and as prescribed by 
the registered design professional.

Section 2704 Smoke Detection

2704.1 Smoke Alarm Circuits
Smoke detectors required by this code and installed within dwelling units shall not be 
connected as the only load on a branch circuit. Such detectors shall be supplied by 
branch circuits having lighting loads consisting of lighting outlets in habitable spaces.

Bolingbrook (05.12.2018) No Injuries Reported

4,784 Panels1.124 MW System

Bumper Car Ride - Electrocution

08.12.2003

 Boy 8 Years old
 22 Safety Violations
 Grounding & Bonding 
 2 Mil. Settlement
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Electrocution:
23kv Line
bucket lift
accident; 1 died,
1 in serious 
condition

Update:
2 deaths

The 2017 NEC edition includes the following 
usability features as aids to the user.  Changes 
other than editorial are indicated with gray shading 
within sections.  An entire figure caption with gray 
shading indicates a change to an existing figure.  
New sections, tables, and figures are indicated by a 
bold, italic N in a gray box to the left of the new 
material.  An N next to an Article title indicates that 
the entire Article is new.

Article 425 – Fixed Resistance & Electrode 
Industrial Process Htg. Equipment

Article 691 – Large Scale PV Production Facility

Article 706 – Energy Storage Systems

Article 710 – Stand Alone Systems

Article 712 – DC Micro Grids

Designed / Intended to fit in 10” I-Beams
For use on AC systems only
Available for 480/277-v 3ø – 240-3ø Systems

Where subject to physical damage, conductors, 
raceways, and cables shall be protected.

New Informational Note:

Informational Note:  Minor damage to a raceway, cable armor, or 
cable insulation does not necessarily violate the integrity of 
either the contained conductors or the conductors’ insulation.
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Expanded Information

ª A lesser depth shall be permitted where specified in the installation 
instructions of a listed low-voltage lighting system.

ᵇ A depth of 6” shall be permitted for pool, spa, and fountain lighting, 
installed in a nonmetallic raceway, limited to not more than 30v where 
part of a listed low-voltage lighting system.

Ambient Temp. Correction Factors Based on 86°F

75° Conductor Ambient Temperature °F
1.00 78 - 86°F
.94 87 - 95°F
.88 96 - 104°F
.82 105 - 113°F
.75 114 - 122°F
.67 123 - 131°F
.58 132 - 140°F

Raceways and Cables Exposed to Sunlight on 
Rooftops.

“raceways or cables shall be installed a minimum distance above the roof 
to the bottom of the raceway or cable of 7/8”.  Where the distance above 
the roof to the bottom of the raceway or cable is less than 7/8”, a 
temperature adder of 60°F shall be added to the outdoor temperature”.

Exception: XHHW-2 = No Adjustment Required
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For one-family dwellings and the individual dwelling units of 
two-family and multifamily dwellings, single-phase feeder 
conductors and the neutral conductor from a 208Y/120-v 
system shall permitted to be sized in accordance with 
310.15(B)(7)(1) through (3).

2017 NEC Now recognizes 208Y/120-v 1ø Systems

Box Volume / Box Fill Calculations

314.16(A) & (C)  Where a box is provided with one or 
more securely installed barriers, the volume shall be 
apportioned to each of the resulting spaces.  Each 
barrier if not marked with its volume, shall be 
considered to take up:

Metal: = ½ cubic inch Non-metallic: 1 cubic inch

N Outlet boxes required in 314.27 shall be 
permitted to support listed locking support and 
mounting receptacles used in combination with 
compatible attachment fittings.  The 
combination shall be identified for the support 
of equipment within the weight and mounting 
orientation limits of the listing.  Where the 
supporting receptacle is installed within a box, it 
shall be included in the conductor fill calculation.

Line Side of Service Equipment

Power distribution blocks installed in boxes shall be listed.  
Power distribution blocks installed on the line side of the 
service equipment shall be listed and marked “suitable for 
use on the line side of service equipment” or equivalent. 

Cable Ties
Type AC cable shall be supported and secured by 
staples; cable ties listed and identified for 
securement and support……or other approved 
means.

Article 320 AC Cable Article 348 FMC
Article 328 MV Cable Article 350 LFM
Article 330 MC Cable Article 356 LFNC
Article 334 NM Cable Article 362 ENT

Caddy 781 Caddy 812 Caddy 459
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N Exposed Work

Exposed runs of cable, except as provided in 300.11(A), shall closely 
follow the surface of the building finish or on running boards.  

Exposed runs of cable shall also be permitted to be installed on the 
underside of joists where supported at each joist and located so as not 
to be subject to physical damage.

Applies to NM / SE / UF Cables

Type NM, AC, FC, FCC, MV, MC, MI, NM, TC  UF; 
(SE & USE) cables and associated fittings shall 
be listed.

Installation Method for Branch Circuits & Feeders.

For Type SE cable with ungrounded conductor 
sizes #10 AWG and smaller, where installed in 
thermal installation, the ampacity shall be in 
accordance with 60°C conductor temperature rating.

Previously, any size SE cable installed in thermal 
insulation needed to utilize  the 60°C ampacity.

Auxiliary Gutters

N Where single conductor cables comprising each phase, neutral, or 
grounded conductor of an alternating-current circuit are connected in 
parallel as permitted in 310.10(H), the conductors shall be installed in 
groups consisting of not more than one conductor per phase, neutral, or 
grounded conductor to prevent inductive heating.
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440.1 Scope. The provisions of this article apply to electric motor-driven air-
conditioning and refrigerating equipment and to the branch circuits and controllers 
for such equipment. It provides for the special considerations necessary for circuits 
supplying hermetic refrigerant motor-compressors and for any air-conditioning or 
refrigerating equipment that is supplied from a branch circuit that supplies a 
hermetic refrigerant motor-compressor.

210.63 Heating, Air-Conditioning, and Refrigeration Equipment Outlet. A 
125-volt, single-phase, 15- or 20-ampere-rated receptacle outlet shall be 
installed at an accessible location for the servicing of heating, air-conditioning, 
and refrigeration equipment. The receptacle shall be located on the same level 
and within 7.5 m (25 ft) of the heating, air-conditioning, and refrigeration 
equipment. The receptacle outlet shall not be connected to the load side of the 
equipment disconnecting means.
Informational Note: See 210.8 for 
ground-fault circuit interrupter  
requirements.

Multimotor and combination-load equipment shall be provided with a visible 
nameplate marked with the maker’s name, the rating in volts, frequency and number 
of phases, minimum supply circuit conductor ampacity, the maximum rating of the 
branch-circuit
short-circuit and ground-fault protective device, and the short-circuit current rating of 
the motor controllers or industrial control panel.

The size of conductors for equipment covered by this article shall be selected from
Table 310.15(B)(16) through Table 310.15(B)(19) or calculated in accordance with 
310.15 as applicable. The required ampacity of conductors and rating of equipment 
shall be determined according to 440.6(A) and 440.6(B).
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440.12 Rating and Interrupting Capacity.
(A) Hermetic Refrigerant Motor-Compressor. A disconnecting means serving a hermetic refrigerant 
motor-compressor shall be selected on the basis of the nameplate rated-load current or branch-circuit 
selection current, whichever is greater, and locked rotor current, respectively, of the motor-
compressor as follows.

(1) Ampere Rating. The ampere rating shall be at least 115 percent of the nameplate rated-load 
current or branch-circuit selection current, whichever is greater.

Exception: A listed unfused motor circuit switch, without fuse holders,
having a horsepower rating not less than the equivalent
horsepower determined in accordance with 440.12(A)(2) shall
be permitted to have an ampere rating less than 115 percent of
the specified current.

440.14 Location. Disconnecting means shall be located within sight from, and
readily accessible from the air-conditioning or refrigerating equipment. The
disconnecting means shall be permitted to be installed on or within the air-
conditioning or refrigerating equipment. The disconnecting means shall not be
located on panels that
are designed to allow access to the air-conditioning or refrigeration equipment 
or to obscure the equipment nameplate(s).

440.63 Disconnecting Means. An attachment plug and 
receptacle
or cord connector shall be permitted to serve as the 
disconnecting
means for a single-phase room air conditioner rated
250 volts or less if (1) the manual controls on the room air 
conditioner are readily accessible and located within 1.8 m (6 
ft) of
the floor, or (2) an approved manually operable disconnecting
means is installed in a readily accessible location within sight
from the room air conditioner.

Room Air Conditioners

440.22(C) Protective Device Rating
Not to Exceed the Manufacturer’s
Values. Where maximum protective
device ratings shown on a
manufacturer’s overload relay table for
use with a motor controller are less than
the rating or setting selected in
accordance with 440.22(A) and (B), the
protective device rating shall not exceed
the manufacturer’s values marked on the
equipment.

440.65 Protection Devices. Single-phase cord- and 
plug-connected room air conditioners shall be provided 
with one of the following factory-installed devices:
(1) Leakage-current detector-interrupter (LCDI)
(2) Arc-fault circuit interrupter (AFCI)
(3) Heat detecting circuit interrupter (HDCI)

The protection device shall be an integral part of the 
attachment plug or be located in the power supply cord 
within 300 mm (12 in.) of the attachment plug.

A heat detecting circuit interrupter (HDCI) incorporates all of the 
protection
functions of a leakage-current detector-interrupter (LCDI) and also
includes a thermal detecting function to provide protection against
overheating of an air conditioner compressor.
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430.10(B) Wire-Bending Space in Enclosures. Minimum wire bending space within the 
enclosures for motor controllers shall be in accordance with Table 430.10(B) where measured 
in a straight line from the end of the lug or wire connector (in the direction the wire leaves the 
terminal) to the wall or barrier.

Solution
Step 1. The tap conductors are required to have a
minimum ampacity of 85 A (4 AWG) (1/3 × 255 A =
85 A).
Step 2. The FLC of the motor is 42 A based on
430.6(A) and Table 430.250. Therefore, the motor
can be supplied by the 85-A (4 AWG) tap
conductor.
Step 3. Because the tap conductors have to
terminate in a single branch-circuit protective
device, the short-circuit protective device rating
must be determined. According to 430.52(C)(1),
the protective device for the motor cannot exceed
the values given in Table 430.52.
The maximum time-delay fuse value is 42 × 1.75 =
73.5 A. The maximum inverse time circuit breaker
value is 42 × 2.50 = 105 A.

Section 430.52(C)(1), Exception No. 1, allows the
next higher standard size — 80 and 110 A,
respectively. A higher size, based on Exception No.
2, is allowed if the 80- or 110-A size is not
adequate to start the motor.

Solution

Step 4. Because overload protection is also
required for the motor, determine the rating of the
overload protection.

Based on 430.32, for a motor with a service factor
of 1.15, the motor overload protective devices
(heaters) are required to be set at a value not
greater than 125 percent of the FLC marked on the
motor nameplate and not at the FLC value from
the table.

A setting of up to 140 percent may be used
according to the permissive rules in 430.32(C).
With the motor overload protection set at 50 A, the
circuit conductors and motor are protected from
overload.
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1. The maximum rating of a dual element (time delay) fuse for 
branch circuit protection of an AC three phase motor is _____ 
of the full load current.

A. 150%
B. 175%   
C. 250% 
D. 325%

1. The maximum rating of a dual element (time delay) fuse for 
branch circuit protection of an AC three phase motor is _____ 
of the full load current.

A. 150%
B. 175%   
C. 250% 
D. 325%

Reference: 2017 NEC: Table 430.52

Barriers shall be placed in all service panelboards, switchboards, & 
switchgear such that no uninsulated, ungrounded service busbar or 
service terminal is exposed to inadvertent contact by persons or 
maintenance equipment while serving load terminations.

N Does not apply to service panels w/ 

provisions for more that 1 service disc

Re: 408.36 / Split-bus panels
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??? 408.7 Unused Openings. Unused 
openings for circuit breakers
and switches shall be closed using 
identified closures, or other
approved means that provide 
protection substantially equivalent
to the wall of the enclosure.

An unused opening may exist as a result of a renovation or 
an alteration of existing equipment. The requirement of this 
section is for closing unused openings for a circuit breaker 
where none is installed.

408.36 Overcurrent Protection. In addition to the requirement
of 408.30, a panelboard shall be protected by an overcurrent
protective device having a rating not greater than that of the
panelboard. This overcurrent protective device shall be located
within or at any point on the supply side of the panelboard.

408.36 (D) Back-Fed Devices. Plug-in-type overcurrent 
protection devices or plug-in type main lug assemblies that 
are backfed and used to terminate field-installed 
ungrounded supply conductors shall be secured in place by 
an additional fastener that requires other than a pull to 
release the device from the mounting means on the panel.

408.58 Panelboard Marking.
Panelboards shall be durably marked by
the manufacturer with the voltage and the
current rating and the number of ac
phases or dc buses for which they are
designed and with the manufacturer’s
name or trademark in such a manner so
as to be visible after installation, without
disturbing the interior parts or wiring.

99



13

Informational Note #1

Refrigerant machinery rooms that contain ammonia refrigeration systems 
and are equipped with adequate mechanical ventilation that operates 
continuously or is initiated by a detection system at concentrations not 
exceeding 150ppm shall be permitted to be classified as “unclassified” 
locations.

Widely used in food cold storage facilities

Allowable Wiring Methods

Both rigid metal conduit (RMC) and intermediate metal 
conduit (IMC) that utilize listed threadless fittings were 
added as an acceptable wiring method in Class I, Division 
II locations.

2014 NEC required threaded conduit only!

Additional Requirement

Seals for cables entering enclosures shall be installed within 18” of the 
enclosure or as required by the enclosure marking.  Only explosionproof 
unions, couplings, reducers, elbows, and capped elbows that are not
larger than the trade size of the enclosure entry shall be permitted 
between the sealing fitting and the enclosure.

No splices or taps

Commercial Garages, Repair and Storage

N Extent of Classified Locations

for major and minor Repair Garages with 
heavier-than-air fuel (Gasoline & LPG)

Lighter-than-air fuels (Hydrogen & Natural Gas)

N UG Wiring shall be installed in threaded rigid 
metal conduit or intermediate metal conduit

Exception:  Type PVC, RTRC, and type HDPE conduit shall be permitted 
where buried under not less than 2’ of cover.  Where type PVC, RTRC or 
Type HDPE conduit is used, threaded RMC or IMC shall be used for the 
last 2’ of the UG run to emergence or to the point of connection to the UG 
raceway, and an equipment grounding conductor shall be included to 
ensure electrical continuity of the raceway system and grounding metal 
parts.

Similar to Articles 514 & 515

Motor Fuel Dispensing Facilities

N New Requirements regarding location of aboveground CNG, LNG and LP-
Gas fuel storage tanks

Location on Property

Reference to NFPA 30A (2012 Edition)

Dispenser Installation Beneath Canopies
Class I Div. II

20’ Separation from other tanks or dispensers
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Additional Acceptable Wiring Method

Exception #2 Added HDPE conduit as an acceptable 
wiring method where buried under not less than of 2’ 
cover.
514.9 A listed explosionproof reducer at the  seal is now 
acceptable (Class I Div. II location)

Revision - Compliance with NFPA 30A

Emergency Electrical Disconnects.  Fuel dispensing 
systems shall be provided with one or more clearly 
identified emergency shutoff devices or electrical 
disconnects.  Not less than 20’ and not more than 100’ 
from the fuel dispensing devices that they serve.

(B) Attended Self-Service Motor  Fuel Dispensing 
Facilities.  The devices or disconnects shall be 
readily accessible to the attendant.

(C) Unattended Self-Service Motor Fuel 
Dispensing Facilities.  The devices or disconnects 
shall be readily accessible to patrons and at least 
one additional device on an individual island.

HCF Compliance Codes

Ohio Building Code
National Electrical Code

NFPA 99- Health Care Facilities Code
NFPA 101- Life-Safety Code

Joint Commission on Accreditation of 
Healthcare Organizations (JCAHO)
Facilities Guidelines Institute (FGI)

There are “7” Parts to Article 517

I. General
II. Wiring and Protection
III. Essential Electrical System
IV. Inhalation Anesthetizing Locations
V. X-Ray Installations
VI. Comm., Signaling, Data, F/A Systems, <120-v
VII. Isolated Power Systems

NEW- Definition

Governing Body. The person or persons who have 
the overall legal responsibility for the operation of a 
health care facility.  [99:3.3.62]
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Definitions

Health Care Facilities. Buildings, portions of 
buildings or mobile enclosures in which human
medical, dental, psychiatric, nursing, obstetrical, or 
surgical care are provided.  [NFPA 99:3.3.67]

NEW- Definition

N Invasive Procedure.  Any procedure that 
penetrates the protective surfaces of a 
patient’s body (i.e., skin, mucous membrane, 
cornea) and that is performed with an aseptic 
field (procedural site).  Not included in this 
category are placement of peripheral 
intravenous needles or catheters used to 
administer fluids and/or medications…….

[99:3.3.87]

NEW- Definition

N Medical Office (Dental Office). A building or 
part thereof in which the following occur:

1. Exams & minor treatments or procedures are performed 
under continuous supervision of a medical / dental 
professional.

2. Only sedation or local anesthesia is involved in treatment 
or procedures and does not render the patient incapable 
of self-preservation under emergency conditions.

3. Overnight stays for patients or 24 hour care is not 
provided.

[99:3.3.98]

Definition-Modifications

Added staff and visitor concerns [99:3.3.127]

Basic Care (Category 3) Space – No injury likely
General Care (Category 2) Space – Minor injury
Critical Care (Category 1) Space – Major injury or death
N Support (Category 4) Space – No physical impact on              

patient care.

Isolated Ground Receptacles are not permitted 
in patient care vicinity.

Isolated ground receptacles are permitted to be 
installed outside the patient care vicinity.

i.e. Corridor receptacle outlets 
for nurse station computers 
on wheels (COWS).

(A) 2014 NEC, Article 517 only stated that isolated 
ground receptacles shall not to be installed inside a 
patient care vicinity (Any space where patients are 
intended to be treated or examined).

(B) N Outside of a patient care vicinity.  Isolated  
ground receptacles are permitted outside 
of patient care spaces.

Requires an insulated green
wire with 1 or more yellow
stripes along it’s entire length.
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(A) Applicability. N (Formerly 517.30)  The 
requirements of Part III, 517.29 through 
517.30, shall apply to critical care (Category 1) 
and general care (Category 2) hospitals and 
other health care facilities using Type 1 
essential electrical systems where patients are 
sustained by electrical life-support equipment.

(B) Critical care (Category 1) spaces shall be 
served only by a Type 1 ees.  [99:6.3.2.2.10.1]

Re: 517.40  Nursing Homes

Sources of Power. (Recognizes Fuel Cells)

517.30(A)  Two Independent Power Sources.
Normal and alternate source (same).

(B)(1). Types of Power Sources.  Where the normal 
source consists of gen-sets on the premises, the 
alternate shall be another gen-set or external utility 
service. 
N (B)(2) Fuel Cell Systems.  Fuel cell systems shall 
be permitted as the alternate source for all or part of 
the EES, provided conditions 1-6 apply…..

“3” Components of the Essential Electrical System

Essential Electrical System

Critical Branch Life-Safety Equipment
Branch Circuits Maintains Typically

Feeders Egress 3-Phase Equip.
Related to Exit Lighting               Automatic 

Patient Care Alarms                       Delayed or

Automatic Automatic Manual

Connection to Alternate Power Sources

Essential Electrical System

Clarification of Intent

517.34(B) Switching.  It shall be permitted to 
control task illumination on the critical branch.

Was open to interpretation, now the intent is clear.

Alternative to GFCI protection in Critical Care 
(Category 1) areas of Health Care Facilities

Operating Rooms
Intensive Care Units (ICU’s)
Coronary Care Units (CCU)

Emergency Departments
Other Wet Procedure Locations

Provides protection without interrupting power supply, 
due to a single phase-to-ground fault
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System Requirements

(1) Each isolated power circuit shall be provided with 
a disconnecting pole in each isolated conductor 
(2-pole breaker / phase & neutral; 120-v ph. to neutral)

(2) Type XHHW or XHHW-2 CU conductors only 
(must pass 3.5 die-electric test; no wire lube).

(3) Shall not be placed in hazardous locations
Circuit #1 – Orange in color w/ stripe (1ø systems)
Circuit #2 – Brown in color w/ stripe (1ø systems)
Circuit #3 – Yellow in color w/ stripe (3ø systems)

(4) Line isolation monitor, total hazard current >5mA
Visual + Audible Alarm Requirement

Do you have 
questions? 

Now is the time to 
ask! 

To schedule a seminar, webinar, or online course:

www.associatedconsultingsolutions.com

Or call

Associated Consulting Solutions, LLC
216-256-3556
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9671 Oxford Glen Drive, Mentor, OH 44060 * T: (216) 256-3556 * W: www.acsadvantages.com 

 

Associated Consulting Solutions, LLC 
Governmental Solutions, Plan Review Services, Inspection Services, Education & Design Services 

 

 

2017 OBC Electrical Requirements &  

2017 NEC General Equipment Installation 
6-hours of Continuing Education Credit 

 

 

Course Description: This 6-hour seminar is designed for online or in-person training that 

highlights key provisions of the 2017 OBC Electrical Requirements & 2017 NEC  

 

This seminar: 

 Provides practice in applying key requirements.  

 Reinforces learning by supplying immediate feedback and clarification.  

 Walks participants through content and intent.  

 

Key topics covered with in-depth discussion: 

 

 2017 OBC Electrical Requirements 

 Key NEC Definitions 

 Requirements for Electrical Installations  

 Lighting, Switches, and Receptacles 

 HVAC Equipment 

 

 

 
Course Outline:  

 

1. 2017 OBC – CHAPTER 1  

 OBC Section 105.1 Approvals Required 

 OBC Section 102.10 Work Exempt From Approval 

 OBC Section 102.10.1 Emergency Repairs  

 OBC Section 102.10.2  Minor Repairs  

 OBC Section 106.1.1 Information on Construction Documents 
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2. 2017 OBC – CHAPTER 27  

 OBC Section 2701.1 Scope 

 OBC Section 2701.2 Appliance and Fixture Listing  

 OBC Section 2702 Emergency and Standby Power Systems 

 OBC Section 2702.1 Installation 

 OBC Section 2702.2 Where Required 

 OBC Section 2702.3 Critical Circuits 

 OBC Section 2702.4 Maintenance 

 OBC Section 2703.1 Penetrations 

 OBC Section 2703.2 Cutting, Notching, and Boring 

 OBC Section 2704 Smoke Detection 

 OBC Section 2704.1 Smoke Alarm Circuits 

 

 

 

3. 2017 NEC 5 New Articles 

 Article 425 – Fixed Resistance & Electrode Industrial Process Htg. Equipment 

 Article 691 – Large Scale PV Production Facility 

 Article 706 – Energy Storage Systems 

 Article 710 – Stand Alone Systems 

 Article 712 – DC Micro Grids 

 

 

4. Article 90 Introduction  

 90.2 (A) 

 

 

5. Article 100 Definitions 

 

 

 

6. Article 110.3(C)  

 Examination, Identification, Installation, Use & Listing (Product Certification) 

of Equipment 

 Loose Connection / Terminal Damage 
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7. Article 110.14(D) Installation 

 Torque Devices 

 Informative Annex I: Recommended Tightening Torque Tables from UL 

Standard 486A-B 

 

 

8. Article 110.16(B) Arc-Flash Hazard Warning 

 Service Equipment 

 Exception if an arc flash label is installed per NFPA 70E 

 Signage 

 PPE Protection 

 PPE Category Level Chart 

 

 

9. Article 110.21(A)(2) Marking  

 Equipment Markings 

 Reconditioned Equipment  

 

 

10. Article 110.24 Available Fault Current 

 Field Marking 

 Potential AFC Conditions 

  Short-Circuit Current Calculations Required by the NEC 

 110.9 Interrupting Rating 

 110.10 Component Protection 

 110.16 Arc-Flash Hazard Warning 

 110.24 Available Fault Current  

 240.1 Overcurrent Protection 

 517.17 Health Care Facilities 

 Short Circuit Analysis 

 Fully Rated vs. Series Rated systems 
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11. Arc-Fault Factors  

 Variables per project to consider: 

 KVA Rating & % Impedance of Transformer 

 Secondary Voltage Info; (1ø / 3ø); (208v or 480v) 

 Conductor & Raceway Material (CU / AL) 

 Length of Secondary Conductors & Parallel 

 Typical 3ø Transformer Ω Values 3 - 5.75% 

 

 

 

12. Article 110.25 Locking Disconnecting Means Revised  

 

 

13. Article 110.26(A)(4) Spaces About Electrical Equipment   

 Limited Access Locations 

 Above Ceiling & Crawl Space Installed Equipment, Both – Existing and New 

Conditions 

 

 

 

14. Article 110.41 Inspection and Tests  

 Limited Access Locations 

 Above Ceiling & Crawl Space Installed Equipment, Both – Existing and New 

Conditions 

  

 

 

15. Article 210.8 Ground-Fault Circuit-Interrupter Protection for Personnel 

 Dwelling Units. 

 Other Than Dwelling Units. 

 Boat Hoists. 

 Kitchen Dishwasher Branch Circuit. 

 Crawl Space Lighting Outlets. 

 

16. Article 210.8(A)(5) + (B)(10)  
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17. Article 210.8(A)(7) + (B)(5)   

 Applies to both Dwelling Units & other than Dwelling Units 

 

18. Article 210.8(B) Other Than Dwelling Units  

 Bathrooms 

 Kitchens 

 Rooftops 

 Outdoors 

 Within 6’ from the top inside edge of the bowl 

 Indoor wet locations 

 Locker rooms with associated shower facilities 

o Garages, service bays, and similar areas other than vehicle exhibition halls 

and showrooms 

 Crawl spaces – at or below grade level 

 Unfinished portions or areas of the basement not intended as habitable rooms 

 

 

19. Article 210.8(E) Crawl Space Lighting Outlets 

 

20. Article 404 Switches 

 

21. Article 404.2(C) Switches Controlling Lighting Loads 

 

22. Article 404.9 Provisions for General-Use Snap Switches 

 

23. Article 404.22 Electronic Lighting Control Switches; NEW (Exception) 

 

24. Article 406.2 NEW Definition – Outlet Box Hood 

 

25. Article 406.3(E) Controlled Receptacle Marking 

 

26. Article 406.3(F) Receptacle w/ USB Charger 

 

27. Article 406.4(D)(2) Non-Grounding Type Receptacle Outlets 

 

28. Article 406.4(D)(4) Replacements 

 

29. Article 406.12 Tamper Resistant Receptacles – NEW Required Additional Locations 
 

30. Article 410 Luminaires, Lampholders, and Lamps 
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31. Article 410.10(A) Wet and Damp Locations 

 

32. Article 410.10(C) In Ducts or Hoods 

 

33. Article 410.36 Means of Support 

 

34. Article 410.62 Cord-Connected Lampholders and Luminaires 

 

35. Article 410.116 Clearance 

 

36. Article 411 Low-Voltage Lighting 

 

37. Article 440 Air-Conditioning and Refrigerating 

Equipment 

 

38. Article 440.1 Scope 

 

39. Article 440.4(B) Multimotor and Combination-Load Equipment 

 

40. Article 440.6 Ampacity and Rating 

 

41. Article 440.10 Short-Circuit Current Rating 

 

42. Article 440.12 Rating and Interrupting Capacity 

 

43. Article 440.14  & 440.63 Disconnect Locations 

 

44. Article 440.22 Application and Selection 

 

45. Part VII. Provisions for Room Air Conditioners 
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2017 OBC Electrical Requirements & 2017 NEC 
General Equipment Installation 

2017 OBC Electrical Requirements & 2017 NEC 
General Equipment Installation 

Based on 2017 Ohio Building Code (OBC) and the 2017 National Electrical Code (NEC)

2017 OBC Electrical Requirements & 2017 
NEC General Equipment Installation 

 Meet the instructor
 Participant introductions

 Gerald C. Flanik is an ICC-Certified Master Code Professional (MCP), and holds over 40 various licenses
and certifications. He is also a LEED BD+C Accredited Professional, Certified Floodplain Manager (CFM).

 Mr. Flanik is President of Associated Consulting Solutions, LLC (ACS) in Cleveland, Ohio. ACS provides
plan review services, pre and post design analysis services for architectural and engineering firms, and
code consulting services throughout the United States. ACS is also an ICC Preferred Education Provider,
providing education throughout the United States. Previously, Gerald served as the Chief Building Official
for Lake County, Ohio for 16 years. Prior to working as a code official, he owned and operated a design
build contracting company.

 Gerald holds a Bachelor of Science Degree in Mechanical Engineering and a Bachelor of Science Degree
in Electrical Engineering from Cleveland State University; as well as, a degree in Civil Engineering
Technology. He is also an adjunct faculty instructor at Lakeland College in the Civil and Electrical
Engineering Departments.

 Jerry is a professional consultant for corporations and government agencies throughout the United States,
and for the International Code Council throughout the world.

Associated Consulting Solutions, LLC
www.associatedconsultingsolutions.com

2017 OBC Electrical Requirements & 2017 NEC 
General Equipment Installation 

Key topics covered with in-depth discussion :

 2017 OBC Electrical Requirements
 Key NEC Definitions
 Requirements for Electrical Installations 
 Lighting, Switches, and Receptacles
 HVAC Equipment

This seminar highlights key provisions of the 2017 
OBC Electrical Requirements & 2017 NEC 
This seminar:
 Provides practice in applying key requirements. 
 Reinforces learning by supplying immediate 

feedback and clarification. 
 Walks participants through content and intent. 
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 This chapter is largely concerned with maintaining 
“due process of law” in enforcing the performance 
criteria contained in the body of the code. 

 Chapter 1 is geared toward code officials, design 
professionals, contractors and building owners.

105.1 Approvals Required

Any owner or owner's representative who intends to construct, 
enlarge, alter, repair, move, or change the occupancy of a building 
or structure, or portion thereof, or to erect, install, enlarge, alter, 
repair, remove, convert or replace any electrical, gas, mechanical, 
plumbing system, other building service equipment, or piping 
system the installation of which is regulated by this code, or to 
cause any such work to be done, shall first make application to 
the building official and obtain the required approval.

However, OBC 102.10 contains additional information.

102.10 Work Exempt From Approval

Approval shall not be required for the following work; however, this work 
shall comply with all applicable provisions of the rules of the board:

Electrical:

1. Minor repair work, including the replacement of lamps or the connection of approved portable 
electrical equipment to approved permanently installed receptacles.

2. Electrical equipment used for radio and television transmissions except equipment and wiring 
for power supply, and the installations of towers and antennas.

3. The installation of any temporary system required for the testing or servicing of electrical 
equipment or apparatus.

4. Electrical wiring, devices, appliances, apparatus or equipment operating at less than twenty-
five volts and not capable of supplying more than fifty watts of energy, unless specifically 
addressed in this code.

5. Process equipment and the associated wiring on the load side of the power disconnect to the 
equipment.

6. Electrical wiring equipment not connected to building services equipment in and adjacent to 
natural or artificially made bodies of water as defined in Article 682 of NFPA 70 as referenced 
in Chapter 35.

102.10.1 Emergency Repairs

Where equipment replacements and repairs must be 
performed in an emergency situation, an application for 
approval shall be submitted within the next working 
business day to the building official.

Provide some examples of electrical emergency 
situations???

102.10.2 Minor Repairs

Minor repairs to structures may be made without application or notice to 
the building official. Such repairs shall not include the cutting away of 
any wall, partition or portion thereof, the removal or cutting of any 
structural beam or load bearing support, or the removal or change of any 
required means of egress, or rearrangement of parts of a structure 
affecting the egress requirements; nor shall minor repairs include 
addition to, alteration of, replacement or relocation of any standpipe, 
water supply, sewer, drainage, drain leader, gas, soil, waste, vent or 
similar piping, electric wiring or mechanical or other work affecting public 
health or general safety.

Provide some examples of minor repairs???

106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.
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106.1.1 Information on Construction Documents

Construction documents shall be dimensioned and drawn upon suitable 
material. Electronic media documents are permitted to be submitted when 
approved by the building official. Construction documents shall be 
coordinated and of sufficient clarity to indicate the location, nature and extent 
of the work proposed and show in detail that it will conform to the provisions 
of this code. Construction documents, adequate for the scope of the project, 
shall include information necessary to determine compliance with the 
building, mechanical, plumbing, fire, electrical, energy, and fuel gas codes 
such as:

Item #15: System descriptions. Complete description of the plumbing, mechanical 
and electrical systems, including: materials, insulation "R"-values, general routing 
and sizes of all piping; location and type of plumbing fixtures and equipment; 
plumbing schematics and isometrics; materials, insulation "R"-values, general 
routing and sizes of all ductwork, vents, and louvers; location and type of heating, 
ventilation, air conditioning, and other mechanical equipment; location and type of 
all fire alarm, lighting and power equipment; type and size of all electrical 
conductors.

What type of electrical construction documents 
would you expect to see regarding a new office 
building  for review and approval?

2701.1 Scope

This chapter governs the electrical components, equipment and systems 
used in buildings and structures covered by this code. Electrical components, 
equipment, and systems shall be designed and constructed in accordance 
with the provisions of NFPA 70.

2701.2 Appliance and Fixture Listing

Electrical appliances and fixtures within the scope of this code shall be tested 
and listed in published reports of inspected electrical equipment by an 
approved agency and installed in accordance with all instructions included as 
part of such listing.

Section 2702 Emergency and Standby 
Power Systems

2702.1 Installation
Emergency power systems and standby power systems 
shall comply with Sections 2702.1.1 through 2702.1.7.

2702.2 Where Required
Emergency and standby power systems shall be provided 
where required by Sections 2702.2.1 through 2702.2.16.

2702.3 Critical Circuits
Cables used for survivability of required critical circuits shall 
be listed in accordance with UL 2196. Electrical circuit 
protective systems shall be installed in accordance with their 
listing requirements.

2702.4 Maintenance
Emergency and standby power systems shall be maintained 
and tested in accordance with Sections 604.4 to 604.5 of the 
fire code.

Section 2703 Penetrations

2703.1 Penetrations
Penetrations of walls, floors, ceilings and assemblies required to have a fire-resistance 
rating, shall be protected in accordance with Chapter 7. Where cables, conductors and 
raceways penetrate fireblocking or draftstopping, such penetrations shall be protected by 
filling the annular space with an approved fireblocking material.

2703.2 Cutting, Notching, and Boring
The cutting, notching and boring of wood and steel framing members, structural members 
and engineered wood products shall be in accordance with this code and as prescribed by 
the registered design professional.

Section 2704 Smoke Detection

2704.1 Smoke Alarm Circuits
Smoke detectors required by this code and installed within dwelling units shall not be 
connected as the only load on a branch circuit. Such detectors shall be supplied by 
branch circuits having lighting loads consisting of lighting outlets in habitable spaces.

Bolingbrook (05.12.2018) No Injuries Reported

4,784 Panels1.124 MW System
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Bumper Car Ride - Electrocution

08.12.2003

 Boy 8 Years old
 22 Safety Violations
 Grounding & Bonding 
 2 Mil. Settlement

Electrocution:
23kv Line
bucket lift
accident; 1 died,
1 in serious 
condition

Update:
2 deaths

The 2017 NEC edition includes the following 
usability features as aids to the user.  Changes 
other than editorial are indicated with gray shading 
within sections.  An entire figure caption with gray 
shading indicates a change to an existing figure.  
New sections, tables, and figures are indicated by a 
bold, italic N in a gray box to the left of the new 
material.  An N next to an Article title indicates that 
the entire Article is new.

Article 425 – Fixed Resistance & Electrode 
Industrial Process Htg. Equipment

Article 691 – Large Scale PV Production Facility

Article 706 – Energy Storage Systems

Article 710 – Stand Alone Systems

Article 712 – DC Micro Grids

90.2 (A) Covered

This Code covers the installation and removal of 
electrical conductors, equipment, and raceways; 
signaling and communications conductors, 
equipment, and raceways; and optical fiber cables 
and raceways for the following: …………

was temporary power wiring and abandoned 
communication cables only.
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Accessible, Readily (Readily Accessible).  

Capable of being reached quickly for operation, 
renewal, or inspections without requiring those to 
whom ready access is requisite to take actions such 
as to use tools (other than keys), to climb over or 
under, to remove obstacles, or to resort to portable 
ladders, and so forth.

1. Which one of the following describes when the authority 
having jurisdiction for enforcing this Code may grant exceptions 
for the installation of conductors and equipment that are not 
under the exclusive control of the electric utilities?

A. Special Permission
B. Variance
C. Over Rule
D. earthing / expansion 

1. Which one of the following describes when the authority 
having jurisdiction for enforcing this Code may grant exceptions 
for the installation of conductors and equipment that are not 
under the exclusive control of the electric utilities?

A. Special Permission
B. Variance
C. Over Rule
D. earthing / expansion 

Reference 2017 NEC: 90.2(C)

N Cord Connector [as applied to Hazardous    
(classified) Locations].  

A fitting intended to terminate a cord to a box or 
similar device and reduce the strain at points of 
termination and may include an explosionproof, 
a dust-ignitionproof, or a flameproof seal. 
(CMP-14)

Was 500.2

Now include the CMP responsible for the definition
Quick connect
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Definitions120/240V 3-Wire 

 Modified--Accessible,Readily (Readily Accessible). 
Capable of being reached quickly for operation, 
renewal, or inspections without requiring those to 
whom ready access is requisite to take actions such 
as to use tools (other than keys), to climb over or 
under, to remove obstacles, or to resort to portable 
ladders, and so forth.

 Modified--Building. A structure that 
stands alone or that is separated from 
adjoining structures by fire walls.

Modified--Structure. That which is built or
constructed, other than equipment.

No Changes-Equipment. A general term,
including fittings, devices, appliances,
luminaires, apparatus, machinery, and the like
used as a part of, or in connection with, an
electrical installation.

Well………what is equipment?

2017 NEC Recognizing other than new Equipment

Informational Note #1:  Equipment may be new, 
reconditioned, refurbished, or remanufactured.

1. CSA Group Testing & Certification (Canada)

2. FM Approvals

3. IAMPO

4. Intertek

5. MET Laboratories

6. NEMKO North America

7. NSF International

8. Underwriters Laboratories, Inc.
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Improper terminations create thermal / heat damage 
that can lead to equipment failure and potential fire 
hazard.

Where a tightening torque is indicated as a numeric 
value on equipment or in installation instructions 
provided by the manufacturer, a calibrated torque 
tool shall be used to achieve the indicated torque 
value, unless the equipment manufacturer has 
provided installation instructions for an alternative 
method of achieving the required torque.

Torque Screwdrivers Torque Wrench

Informative Annex I: Recommended Tightening Torque Tables from UL 
Standard 486A-B

Service Equipment

In other than dwelling units, in addition to the 
requirements in (A), a permanent label shall be field or 
factory applied to service equipment rated 1200 amps 
or more.  The label shall meet the requirements of 
110.21 (B) and contain the following information:

(1)  Nominal system voltage
(2)  Available fault current at the service OCD
(3)  The clearing time of the service OCD, based on    

the avail. Fault current at the SE equipment 
(4)   The date the label was applied

Exception if an arc flash label 
is installed per NFPA 70E

 Required Information  Proper Hazard 
Protection

Signage PPE Protection
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Equipment Markings.

N (2) Reconditioned Equipment.  
Reconditioned   equipment shall be marked 
with the name, trademark, or other descriptive 
marking by which the organization responsible 
for reconditioning the electrical equipment can 
be identified, along with the date of the 
reconditioning.

(A) Field Marking.  

Service equipment at other than dwelling units 
shall be legibly marked in the field with the 
maximum available fault current.  The field 
marking(s) shall include the date the fault current 
calculation was performed and be of sufficient 
durability to withstand the environment involved.  
The calculation shall be documented and 
made available to those authorized to design, 
install, inspect, maintain, or operate the 
system.

Updated- Informational Note:

Arc flash hazard analysis information is available in 
NFPA 70E-2015.  Standard for Electrical Safety in 
the Workplace, provides assistance in determining 
the severity of potential exposure, planning safe 
work practices, and selecting personal protective 
equipment.

The arc flash or blast melts, even vaporizes the metallic 
components / and destroys the insulation.

Typical Interrupting Ratings of
Breakers: 10k, 22k, 35k & 65k
Fuses can go as high as 200k

Melting Points:
Aluminum; 1221ºF
Copper; 1984ºF                Electrical blasts can be 30-40,000ºF

(Sun Surface Temp. 9900ºF)

120



9

Required by the National Electrical Code

110.9 Interrupting Rating
110.10 Component Protection

110.16 Arc-Flash Hazard Warning
110.24 Available Fault Current 
240.1 Overcurrent Protection
517.17 Health Care Facilities

Technical Specifications

Short Circuit Analysis and Coordination Study

Many projects require this study as part of the 
bid approval process (and plan review as well).

An engineering analysis and coordination study 
shall be performed on the electrical distribution 
system.

A fully-rated system is when all overcurrent devices 
are rated for the available fault current present on 
the line side of the overcurrent device(s).

A series-rated (coordinated) system is one in which 
short-circuit ratings of overcurrent devices may be 
lower than the actual fault current present.  
Typically, the manufacturer has adequate 
documentation (engineering) where two or more 
devices is properly protected and the OCD’s in the 
circuit operate, test and reset as designed.    

Variables per project to consider:

1. KVA Rating & % Impedance of Transformer
2. Secondary Voltage Info; (1ø / 3ø); (208v or 

480v)
3. Conductor & Raceway Material (CU / AL)
4. Length of Secondary Conductors & Parallel

Typical 3ø Transformer Ω Values 3 - 5.75%

Arc-Fault Factors

Revised

If a disconnecting means is required to be lockable 
open elsewhere in this Code, it shall be capable of 
being locked in the open position.  The provisions for 
locking shall remain in place with or without the lock 
installed.

Exception:  Locking provisions for a cord-and plug 
connection shall not be required to remain in place 
without the lock installed.

Refer to 422.31
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Factory Manufactured MC, H & J Frame Breakers

External Padlock DevicePermanently Installed

N Limited Access Locations

Where equipment operating at 1000-v, nominal 
or less to ground and likely to require 
examination, adjustment, servicing, or 
maintenance while energized is required by 
installation instructions or function to be 
located in a space with limited access, all of the 
following shall apply:

Refer to NFPA 70E-2015

(a) Where equipment is installed above a lay-in ceiling, there 
shall be an opening not smaller than (22” x 22”), or in a 
crawl space, there shall be an accessible opening not 
smaller than (22” x 30”).

(b) The width of the working space shall be the width of the 
equipment or minimum of 30”, whichever is greater.

(c) All enclosure doors shall be capable of opening a 
minimum of 90°.

(d) The space in front of the enclosure shall comply with the 
depth requirements of Table 110.26(A)(1).  The maximum 
height of the working space shall be the height necessary 
to install the equipment.  A horizontal ceiling structural 
member is permitted in this space.

Both; Existing and New Conditions

Typically above Ceiling Locations

Over 1000 Volts.

N (A) Pre-energization and Operating Tests.  

Where required elsewhere in this Code, the    

complete electrical system design, including   

settings for protective, switching, and control 

circuits, shall be prepared in advance and made 

available on request to the AHJ and shall be 
tested when first installed on-site.

(B) Test Report. Results to be available to AHJ.
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Reference 210.8 in NEC and discuss…
 (A) Dwelling Units.
 (B) Other Than Dwelling Units.
 (C) Boat Hoists.
 (D) Kitchen Dishwasher Branch Circuit.
 (E) Crawl Space Lighting Outlets.

For the purpose of this section, when determining 
distance from the receptacles the distance shall be 
measured as the shortest path the cord of an 
appliance connected would follow without piercing a 
floor, wall, ceiling, or fixed barrier, or passing through 
a door, doorway or window.

Specific measurement requirement.

Applies to all Locations

210.8(A)(5) Unfinished portions or areas of the 
basement not intended as habitable rooms.

Exception Remains:  A receptacle supplying only a 
permanently installed fire alarm or burglar alarm 
shall not be required to have GFCI protection.

Exception applies to Residential Only

N 210.8(B)(10) Other than Dwellings

Applies to both Dwelling Units & other than 
Dwelling Units

Clarification of the 6’ sink measurement rule?

Sinks – where receptacles are installed within 6’ from the “top inside” edge 
of the bowl of the sink.

This GFCI requirement is not limited to receptacles serving countertop surfaces;
rather, it covers all 125-volt, 15- and 20-ampere receptacles within
6 feet of any point along the inside edge of the top of the sink bowl.
Many appliances used in these locations are ungrounded, and the presence
of water and grounded surfaces contributes to a hazardous environment. Any 
125-volt, 15- or 20-ampere receptacle installed within 6 feet of a sink located in 
other than a kitchen is also required to be GFCI protected.

Bathroom Sink Kitchen Sink

The 6’ rule is measured from 6’ from top edge of sink
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GFCI Protection for Personnel Required

Other Than Dwelling Units.  All 1ø receptacles rated 150-v to 
ground or less, 50 amperes or less and 3ø rated 150-v to ground 
or less, 100 amperes or less installed in the following locations, 
shall have GFCI protection for personnel.

1. Bathrooms
2. Kitchens
3. Rooftops
4. Outdoors
5. Within 6’ from the top inside edge of the bowl
6. Indoor wet locations
7. Locker rooms with associated shower facilities
8. Garages, service bays, and similar areas other than             

vehicle exhibition halls and showrooms
9. Crawl spaces – at or below grade level
10. Unfinished portions or areas of the

basement not intended as habitable rooms

Other than Dwelling Units (150-v to ground or less)

Applies to all 1ø receptacles rated 50 amps or less
Applies to all 3ø receptacles 100 amps or less 

3ø Rec.
20ma trip
Levels
Shock block

Applies to Both Residential & Commercial Locations

N GFCI protection shall be provided for lighting   
outlets not exceeding 120 volts installed in 
crawl spaces.

Other than dwelling units receptacle outlets as well!

Grounded Circuit Conductor

The grounded circuit conductor for the controlled lighting circuit shall be 
installed at the location where switches control lighting loads that are 
supplied by a grounded general-purpose branch circuit serving bathrooms, 
hallways, stairways, or rooms suitable for human habitation or 
occupancy as defined in the applicable building code.  Where multiple 
switch locations controlling the same lighting load such that the entire 
floor area of the room is visible from all locations, the grounded 
conductor shall be required only at one location.
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Grounded Circuit Conductor

Exception: The connection requirement shall become effective
on January 1, 2020. It shall not apply to replacement or
retrofit switches installed in locations prior to local adoption
of 404.2(C) and where the grounded conductor cannot
be extended without removing finish materials. The number
of electronic lighting control switches on a branch circuit
shall not exceed five, and the number connected to any feeder
on the load side of a system or main bonding jumper shall
not exceed twenty five. For the purpose of this exception, a
neutral busbar, in compliance with 200.2(B) and to which
a main or system bonding jumper is connected shall not
be limited as to the number of electronic lighting control
switches connected.

Informational Note: The provision for a (future) grounded conductor
is to complete a circuit path for electronic lighting control
devices.

Grounded Circuit Conductor

Many electronic lighting control devices require a standby current to
maintain the ready state and detection capability of the device. This
allows immediate switching of the load to the “on” condition. These
devices require standby current when they are in the “off” state, that is,
when there is no load current. In existing installations, many of these
devices utilize the equipment grounding conductor (EGC) for the
standby current flow because a grounded conductor was not usually
provided in the switch box.

A grounded conductor shall not be required to 
be installed at lighting switch locations under 
any of the following conditions:

1. Raceway installations that can accept adding 
a grounded conductor

2. Where the box is accessible for  adding a 
grounded conductor

3. Integral snap switch enclosures 300.15 (E)
4. Lighting controlled by automatic means
5. Where a switch controls a receptacle load

The grounded conductor shall be extended to any switch location 
as necessary and shall be connected to switching devices that 
require line-to-neutral voltage to operate the electronics of the 
switch in the standby mode (404.22)

Exception: The connection requirement shall become effective 
on January 1, 2020.  It shall not apply to replacement or retrofit 
switches installed in locations prior to local adoption of 404.2(C) 
and where the wall finish would require removal.

It shall not apply to replacement or retrofit switches installed in locations 
prior to local adoption of 404.2(C) and where the wall finish would require 
removal.
The number of electronic lighting control switches on a branch circuit shall 
not exceed (5), and the number connected to any feeder on the load-side of a 
system bonding jumper or main bonding jumper; (feeder panel enclosure) 
shall not exceed (25).  For the purpose of this exception, a neutral busbar, in 
compliance with 200.2(B) and to which a main or system bonding jumper is
connected shall not be limited as to the number of electronic lighting control 
switches connected.

Also, see exceptions
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Outlet Box Hood

A housing shield intended to fit over a faceplate for flush-mounted 
wiring devices, or an integral component of an outlet box or of a 
faceplate for flush-mounted wiring devices.  The hood does not serve 
to complete the electrical enclosure; it reduces the risk of water 
coming in contact with electrical components within the hood, such as 
attachment plugs, current taps, surge protective devices, direct plug-in 
transformer units, or wiring devices.

ASHRAE Standard 90.1-2010 requires that 50 percent of all
125V, 15A and 20A receptacles in private offices, open
offices, and computer classrooms be controlled by an
automatic control device. Controlled receptacles need
to be marked to differentiate them from non-controlled
receptacles.

A 125-volt 15-or 20-ampere receptacle that 
additionally provides Class 2 power shall be 
listed and constructed such as the Class 2 
circuitry is integral with the receptacle.

The average power of a USB port is about 5 volts. A USB device will be able to 
draw out a maximum of 500 milliamperes (mA), but most default to 100 mA
until prompted to provide more power by the device software.

Dual Function AFCI / GFCI Device
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NEW; Required Additional Locations

1.  Dwelling Units.

2.  Guest Rooms & Guest Suites of Hotels / Motels.         

3.  Child Care Facilities.

4.  Preschools and elementary education facilities.  

5.  Business offices, corridors, waiting rooms, and     

the like in clinics, medical and dental offices and      

outpatient facilities.

6.  Subset of assembly occupancies; waiting transportation, 

gymnasiums, skating rinks and auditoriums.

7.  Dormitories.  

1. What marking must receptacles rated 20 amperes or less 
have when designed for the direct connection of aluminum 
conductors?  

A. CU
B. AL/AL
C. CO/ALR
D. CLD/AL

1. What marking must receptacles rated 20 amperes or less 
have when designed for the direct connection of aluminum 
conductors?  

A. CU
B. AL/AL
C. CO/ALR
D. CLD/AL

Reference: 2017 NEC: 406.3(C)

2. How must isolated ground receptacles be identified?  

A. Red colored receptacle.
B. No identification is required
C. Green dot located on the back of the receptacle.
D. Orange triangle located on the face of the receptacle.

2. How must isolated ground receptacles be identified?  

A. Red colored receptacle.
B. No identification is required
C. Green dot located on the back of the receptacle.
D. Orange triangle located on the face of the receptacle.

Reference: 2017 NEC: 406.3(D)
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Article 100 Definitions

Location, Damp. Locations protected from weather and not
subject to saturation with water or other liquids but subject to
moderate degrees of moisture.

Location, Dry. A location not normally subject to dampness or
wetness. A location classified as dry may be temporarily subject
to dampness or wetness, as in the case of a building under
construction.

Location, Wet. Installations underground or in concrete slabs
or masonry in direct contact with the earth; in locations subject
to saturation with water or other liquids, such as vehicle washing
areas; and in unprotected locations exposed to weather.

410.6 Listing Required. All luminaires, lampholders, 
and retrofit kits shall be listed.

Note: Follow  listing, labeling, and all markings on products.

Note: Follow  listing, labeling, and all markings on products.

FYI…….110.11 Deteriorating Agents. Unless identified for 
use in the operating environment, no conductors or equipment 
shall be
located in damp or wet locations; where exposed to gases, 
fumes,
vapors, liquids, or other agents that have a deteriorating effect
on the conductors or equipment; or where exposed to 
excessive
temperatures.

Note: Follow  listing, labeling, and all markings on products.

COMMERCIAL COOKING HOOD USE— A luminaire intended for installation in non-residential occupancies in exhaust or hood 
ducts or hoods above cooking equipment, in accordance with the National Electrical Code and the Standard for Installation of 
Equipment for the Removal of Smoke and Grease-Laden Vapors from Commercial Cooking Equipment, NFPA 96, is marked with 
the minimum temperature rating of the supply wiring, and with the wording “SUITABLE FOR USE WITHIN COMMERCIAL 
COOKING HOODS,” or the equivalent, and “MOUNT A MINIMUM OF 1.2 M (4 FEET) ABOVE COOKING SURFACE.” A recessed
luminaire is additionally marked with the minimum acceptable spacing between the centers of adjacent units, the minimum spacing 
from the center of the luminaire to side building member, and the minimum spacing above the luminaire
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410.62(B) Adjustable Luminaires. Luminaires that require adjusting or aiming after installation shall not be required to be equipped 
with an attachment plug or cord connector, provided the exposed cord is suitable for hard-usage or extra-hard-usage and is not longer 
than that required for maximum adjustment. The cord shall not be subject to strain or physical damage.

Informational Note: For application provisions, see Table 400.4, “Use” column.

410.62 (C) Electric-Discharge and LED Luminaires. Electric discharge and LED luminaires shall comply with (1), (2), and
(3) as applicable. 

(1) Cord-Connected Installation. A luminaire or a listed assembly in compliance with any of the conditions in (a) through (c) shall be 
permitted to be cord connected provided the luminaire is located directly below the outlet or busway, the cord is not subject to strain or 
physical damage, and the cord is visible over its entire length except at terminations.

(a) A luminaire shall be permitted to be connected with a
cord terminating in a grounding-type attachment plug or busway
plug.
(b) A luminaire assembly equipped with a strain relief and
canopy shall be permitted to use a cord connection between the
luminaire assembly and the canopy. The canopy shall be permitted
to include a section of raceway not over 150 mm (6 in.) in
length and intended to facilitate the connection to an outlet box
mounted above a suspended ceiling.
(c) Listed luminaires connected using listed assemblies that
incorporate manufactured wiring system connectors in accordance
with 604.100(C) shall be permitted to be cord connected.

410.116(B) Installation. Thermal insulation shall not be installed above a
recessed luminaire or within 75 mm (3 in.) of the recessed luminaire’s
enclosure, wiring compartment, ballast, transformer, LED driver, or power
supply unless the luminaire is identified as Type IC for insulation contact.

1. Given: Luminaires are planned to be installed in exposed 
locations under metal corrugated sheet roof decking. What is 
the minimum distance required from the lowest surface of the 
roof decking to the top of the luminaires? 

A. 1-1/2 inches
B. 2 inches
C. 3-1/2 inches
D. 4 inches

1. Given: Luminaires are planned to be installed in exposed 
locations under metal corrugated sheet roof decking. What is 
the minimum distance required from the lowest surface of the 
roof decking to the top of the luminaires? 

A. 1-1/2 inches
B. 2 inches
C. 3-1/2 inches
D. 4 inches

Reference: 2017 NEC: 410.10(F)

2. Which one of the following conditions is not permitted when luminaires 
are installed in commercial cooking hoods?

A. Wiring methods and materials supplying luminaire(s) shall be exposed 
within the cooking hood.
B. The luminaire shall be identified for use within commercial cooking 
hoods and installed such that the temperature limits of the materials used 
are not exceeded.
C. The luminaire shall be constructed so that all exhaust vapors, grease, 
oil, or cooking vapors are excluded from the lamp and wiring compartment. 
Diffusers shall be resistant to thermal shock.
D. Parts of the luminaire exposed within the hood shall be corrosion 
resistant or protected against corrosion, and the surface shall be smooth 
so as not to collect deposits and to facilitate cleaning.

Reference: 2017 NEC: 410.10(C)(4)

2. Which one of the following conditions is not permitted when luminaires 
are installed in commercial cooking hoods?

A. Wiring methods and materials supplying luminaire(s) shall be 
exposed within the cooking hood.
B. The luminaire shall be identified for use within commercial cooking 
hoods and installed such that the temperature limits of the materials used 
are not exceeded.
C. The luminaire shall be constructed so that all exhaust vapors, grease, 
oil, or cooking vapors are excluded from the lamp and wiring compartment. 
Diffusers shall be resistant to thermal shock.
D. Parts of the luminaire exposed within the hood shall be corrosion 
resistant or protected against corrosion, and the surface shall be smooth 
so as not to collect deposits and to facilitate cleaning.

Reference: 2017 NEC: 410.10(C)(4)
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440.1 Scope. The provisions of this article apply to electric motor-driven air-
conditioning and refrigerating equipment and to the branch circuits and controllers 
for such equipment. It provides for the special considerations necessary for circuits 
supplying hermetic refrigerant motor-compressors and for any air-conditioning or 
refrigerating equipment that is supplied from a branch circuit that supplies a 
hermetic refrigerant motor-compressor.

210.63 Heating, Air-Conditioning, and Refrigeration Equipment Outlet. A 
125-volt, single-phase, 15- or 20-ampere-rated receptacle outlet shall be 
installed at an accessible location for the servicing of heating, air-conditioning, 
and refrigeration equipment. The receptacle shall be located on the same level 
and within 7.5 m (25 ft) of the heating, air-conditioning, and refrigeration 
equipment. The receptacle outlet shall not be connected to the load side of the 
equipment disconnecting means.
Informational Note: See 210.8 for 
ground-fault circuit interrupter  
requirements.

Multimotor and combination-load equipment shall be provided with a visible 
nameplate marked with the maker’s name, the rating in volts, frequency and number 
of phases, minimum supply circuit conductor ampacity, the maximum rating of the 
branch-circuit
short-circuit and ground-fault protective device, and the short-circuit current rating of 
the motor controllers or industrial control panel.
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The size of conductors for equipment covered by this article shall be selected from
Table 310.15(B)(16) through Table 310.15(B)(19) or calculated in accordance with 
310.15 as applicable. The required ampacity of conductors and rating of equipment 
shall be determined according to 440.6(A) and 440.6(B).

440.12 Rating and Interrupting Capacity.
(A) Hermetic Refrigerant Motor-Compressor. A disconnecting means serving a hermetic refrigerant 
motor-compressor shall be selected on the basis of the nameplate rated-load current or branch-circuit 
selection current, whichever is greater, and locked rotor current, respectively, of the motor-
compressor as follows.

(1) Ampere Rating. The ampere rating shall be at least 115 percent of the nameplate rated-load 
current or branch-circuit selection current, whichever is greater.

Exception: A listed unfused motor circuit switch, without fuse holders,
having a horsepower rating not less than the equivalent
horsepower determined in accordance with 440.12(A)(2) shall
be permitted to have an ampere rating less than 115 percent of
the specified current.

440.14 Location. Disconnecting means shall be located within sight from, and
readily accessible from the air-conditioning or refrigerating equipment. The
disconnecting means shall be permitted to be installed on or within the air-
conditioning or refrigerating equipment. The disconnecting means shall not be
located on panels that
are designed to allow access to the air-conditioning or refrigeration equipment 
or to obscure the equipment nameplate(s).

440.63 Disconnecting Means. An attachment plug and 
receptacle
or cord connector shall be permitted to serve as the 
disconnecting
means for a single-phase room air conditioner rated
250 volts or less if (1) the manual controls on the room air 
conditioner are readily accessible and located within 1.8 m (6 
ft) of
the floor, or (2) an approved manually operable disconnecting
means is installed in a readily accessible location within sight
from the room air conditioner.

Room Air Conditioners

440.22(C) Protective Device Rating
Not to Exceed the Manufacturer’s
Values. Where maximum protective
device ratings shown on a
manufacturer’s overload relay table for
use with a motor controller are less than
the rating or setting selected in
accordance with 440.22(A) and (B), the
protective device rating shall not exceed
the manufacturer’s values marked on the
equipment.
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440.65 Protection Devices. Single-phase cord- and 
plug-connected room air conditioners shall be provided 
with one of the following factory-installed devices:
(1) Leakage-current detector-interrupter (LCDI)
(2) Arc-fault circuit interrupter (AFCI)
(3) Heat detecting circuit interrupter (HDCI)

The protection device shall be an integral part of the 
attachment plug or be located in the power supply cord 
within 300 mm (12 in.) of the attachment plug.

A heat detecting circuit interrupter (HDCI) incorporates all of the 
protection functions of a leakage-current detector-interrupter (LCDI) 
and also includes a thermal detecting function to provide protection 
against overheating of an air conditioner compressor.

Do you have 
questions? 

Now is the time to 
ask! 

To schedule a seminar, webinar, or online course:

www.associatedconsultingsolutions.com

Or call

Associated Consulting Solutions, LLC
216-256-3556
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ER-6 Buildings and Homes in Flood Hazard Areas (Simpson Strong-Tie)

BO, MPE, BI, RBO, RPE, RBI (1 hour)

Staff Notes:  Same instructor as other course

Committee Recommendation:
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

 
 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 

courses may be used for the attainment of goals that are connected with technical and professional development as they 

relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 

pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 

responsibilities of the certification for which credit is being requested. 

 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 

regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 

class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is 

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  

Advertising shall not disclose improper approval information to the public. 

 

Course sponsors/co-sponsors: Provide participants a certificate of completion containing the following information: 

name of participant, title of approved course, BBS approval #, date and location of the continuing education program, 

number of approved credit hours awarded, and signature of authorized sponsor or instructor. 

 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
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course with the name of course, date, and location. 

 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 

Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 

sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 

course. 

 

Board approval: Remains in effect during the current code edition. Upon the Board’s adoption of a new edition of the 

codes, course sponsors must update their course and submit to the Board for approval. The Board does not grant 

retroactive approval for courses presented prior to approval date. 

 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 

surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 

equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 

training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 

capable of being climatically controlled so that approximately 68 F can be maintained; non-smoking in the training 

room; sound controlled so that outside noise will not interfere with the training. 
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Buildings and Homes in Flood Hazard Areas: Connections at or below Design 

Flood Elevations - Submittal  

 
1. Course Objectives: 

 
After this training, you should be able to: 
- Specify and detail the appropriate approach to flood-resistant construction in any context 
- Choose and locate the correct anchors, fasteners, and connectors when designing flood-

resistant structures 
- Design safe structures that are connected and anchored to resist flotation, collapse, or 

permanent lateral movement during flood events, and 
- Communicate effectively and accurately with flood construction experts and authorities by 

using the correct terminology 
 

2. Instructor Qualifications/Subject Matter Expert Bio: 

http://training.strongtie.com/custom/bios/jmailey.html 

 

3. Course Syllabus: 

 
Simpson Strong-Tie is an accredited provider of IACET CEUs. This course qualifies for IACET 

CEUs, AIA HSW LUs, ICC CEUs and AIBD CEUs. 

  

Flooding is an increasingly frequent and costly danger, and flood-prone areas are expanding in 
the US as storms worsen, floodplains expand, and sea levels rise. As a result, many homes and 
buildings that were poorly built, were built without flood-resistant construction, or were 
inappropriately detailed have been swept away, demolished, or significantly damaged. This 
course begins with an overview of flood requirements and then explores the concepts and details 
of flood-resistant construction, provides detailed advice on how anchors, fasteners, and 
connectors can be used to create flood-resistant buildings, and records the relevant terminology, 
codes, and standards that should be used when consulting experts and authorities and designing 
flood-resistant buildings. 

 
Participants must pass a 10 question quiz (80% to pass) at the conclusion of the course to earn 

CEUs, see attached quiz. Here is the link to the course. 

 

Link to the course. (Course length 1 hr)  

Buildings and Homes in Flood Hazard Areas: Connections at or below Design Flood Elevations - 

Submittal  

 

4. Sample Course Evaluation link 

 

5. Course outline:  

• Lesson 0: Introduction (2 min) 
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• Lesson 1: General Flood Requirements (15 min) 

• Lesson 2: Flood Elevation Considerations (12 min) 

• Lesson 3: Raised Foundations and Connections (12 min) 

• Lesson 4: Solid Foundations and Connections (12 min) 

• Lesson 5: Conclusions (4 min) 

• Test: (5 min) 

 
Total time 62 min - 1 hr. Credit 
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Buildings and Homes in Flood Hazard Areas 

1.1 Buildings and Homes in Flood Hazard Areas: Connections at or Below Design Flood 

Elevations 

 

Notes: 

Welcome to this continuing education course. “Buildings and Homes in Flood Hazard Areas: 
Connections at or Below Design Flood Elevations”.  
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2. Welcome 

2.1 Presenter Information 

 

Notes: 

This course was authored by Jim Mailey, who was the training specialist and outreach 
coordinator for the Midwest, Northeast, and Mid-Atlantic US at Simpson Strong-Tie. 
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2.2 Course Description 

 

Notes: 

Flooding is an increasingly frequent and costly danger, and flood-prone areas are expanding in 
the US as storms worsen, floodplains expand, and sea levels rise. As a result, many homes and 
buildings that were poorly built, were built without flood-resistant construction, or were 
inappropriately detailed have been swept away, demolished, or significantly damaged. This 
course begins with an overview of flood requirements and then explores the concepts and 
details of flood-resistant construction, provides detailed advice on how anchors, fasteners, and 
connectors can be used to create flood-resistant buildings, and records the relevant terminology, 
codes, and standards that should be used when consulting experts and authorities and designing 
flood-resistant buildings. 
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2.3 Learning Objectives 

 

Notes: 

At the end of this program, participants will be able to: 

• specify and detail the appropriate approach to flood-resistant construction in any 
context 

• choose and locate the correct anchors, fasteners, and connectors when designing flood-
resistant structures 

• design safe structures that are connected and anchored to resist flotation, collapse, or 
permanent lateral movement during flood events, and 

• communicate effectively and accurately with flood construction experts and authorities 
by using the correct terminology. 
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3. Introduction 

3.1 Introduction and Terminology 

 

Notes: 

Let’s start with an introduction and some commonly used terminology. 
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3.2 Understanding Floods 

 

Notes: 

Floods are the most common and most deadly natural disaster in the US and the world, and the 
situation is worsening. In the past five years, all states have had at least one significant flood, 
and 21 states have had frequent flooding.  

Nearly 50% of the US population is within fifty miles of a coastline, and there are more than 3.5 
million miles of streams and rivers in the US. Floodplains are dynamic, and flood maps such as 
those created by the Federal Emergency Management Agency (known as FEMA) must constantly 
be updated. Unfortunately for us, homeowners insurance does not typically cover flood damage 
or loss. 
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3.3 The Costs of Flooding 

 

Notes: 

Take a moment to look at this chart. It shows the cost of damages, for different storms occurring 
between 1992 and 2017. 
The US Geological Survey notes that floods cause an average of 6 billion dollars in property 
damage, claim 140 lives, and prompt more presidential disaster declarations per year than any 
other hazard. 
Hurricane Harvey damaged or destroyed more than 200,000 homes and businesses due to 
massive flooding from 30-50 inches of rainfall. Superstorm Sandy, which was considered a large 
flood event, significantly damaged or destroyed more than 305,000 homes. 
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3.4 Minor Mitigation Considerations 

 

Notes: 

Flood mitigation considerations can be minor or major, and they include: 

• the acquisition of flood-prone properties through voluntary buyouts or sellouts and/or 
the relocation of buildings or even communities in an attempt to mitigate the problem 
completely. In the past 30 years, however, FEMA has funded fewer than 45,000 
voluntary buyouts of flood-prone properties. 

• floodproofing of basements 

• elevating heating and air conditioning units 

• elevating entire buildings or structures 

• constructing new buildings well above current or predicted design elevation 
requirements in anticipation of future events, and 

• forbidding new or reconstruction in floodplain or flood-prone areas. 
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3.5 Major Mitigation Considerations 

 

Notes: 

The city of Norfolk, Virginia, has rewritten its entire zoning ordinance because of issues with 
frequent severe flooding. The new ordinance contains a universal requirement that any new or 
expanding development must situate its ground floor 1.5′ to 3′ above flood level as well as 
dictating where new development may be located. 

The city of Miami is considering abandoning an entire neighborhood because of the increasing 
frequency of flooding, which is due primarily to sea level rise in this case. Real estate values on 
the coast have dropped significantly, and interior land prices have risen as people move inland 
to avoid danger. 

Cities such as Houston, San Francisco, and New Orleans are creating new huge floodwater 
catchment areas, reconstructing wetlands, and creating major coastal defenses. 
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3.6 Terminology 

 

Notes: 

In order to communicate effectively with flood design experts and to understand flood 
construction ordinances and maps accurately, it is critical that designers understand flood-
related terminology that describes the nature and severity of flood events, flood zones, and 
flood-resistant construction. 

This graphic illustrates important terminology. Familiarize yourself with the zones, wave heights, 
and water and wave elevations. When you are ready to continue, click Next, and we will dive in 
to the terminology a little deeper. 
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3.7 Terminology: Special Flood Hazard Areas 

 

Notes: 

Special flood hazard areas (or SFHAs) are high-risk flood areas where flood insurance is 
mandatory for properties that have a mortgage or loan from a federally regulated financial 
institution. 

They have various designations, such as: 

• V/VE (high-velocity wave action with elevation prescribed),  

• coastal A/AE (one step back from a V), and 

• A/AE or X. 

A number after the letter refers to the base flood elevation (or BFE), which is the elevation of 
surface water resulting from a flood that has a 1% chance of equaling or exceeding that level in 
any given year. 
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3.8 Terminology: V Zones 

 

Notes: 

Let’s talk about V zones. These are high-velocity zones defined as an SFHA in a coastal high 
hazard area extending from offshore to an inland limit of a primary frontal dune along an open 
coast or any other area subject to high-velocity wave action greater than 3’. 

In many cases, the landward limit is defined by an unclear definition of the primary frontal dune 
rather than by analysis of water level or wave conditions. 

V zones are well known along the Atlantic, Gulf, and Pacific coasts of the US. However, waves on 
southern Lake Michigan reached ˃20’ during Superstorm Sandy, the second highest official 
reading for that lake on record. 

Costal A zones have higher wave heights of 1.5 feet to 3 feet. And many of the requirements for 
a V zone, apply to costal A zones if the design is governed by ASCE 24. 
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3.9 Terminology: A and X Zones 

 

Notes: 

A and X zones.  
A zones are high-risk zones defined as an SFHA, where the land is subject to flooding from 
riverine or coastal sources subject to wave heights of less than 1½’. 
X zones are low- and moderate-risk zones. Flood insurance is not mandatory in these zones, but 
it is highly advisable as 25% of all flood insurance claims occur outside of A or V zones.  
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3.10 Terminology: Floodways 

 

Notes: 

A floodway is that portion of the stream and the floodplain reserved to convey the base flood 
without cumulatively raising the water surface elevation to a point higher than a designated 
elevation. 

Take a look at all the areas of this illustration, and click Next when you are ready to move on. 

 

152



15 

 

3.11 Terminology: Floodways 

 

Notes: 

Floodways vary in scale and definition. Some are well defined and relatively local, while others 
are very large, not as well defined, and cover vast areas. 

Designers should determine whether they are designing buildings in a current floodway, a future 
one, or one that may grow over time.  

Because of continuously shifting weather patterns and behaviors and the shifting of flood 
conditions, sizes, and locations, FEMA is constantly redrawing its flood maps.  

You can find more information at this link: here.  
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3.12 Terminology: Freeboard 

 

Notes: 

 Freeboard is an additional amount of height above the BFE used as a factor of safety in 
determining the level at which a structure’s lowest floor must be elevated or floodproofed to be 
in accordance with state or community floodplain management regulations. 

In essence, it is the additional height that the structure is protected from flood waters above the 
BFE. In normal flood protection design, a freeboard of 1′ to 2′ is common, although there may 
be instances when this should be increased if future flood levels are not certain.  

There could be instances where the original design freeboard has been eliminated by increases 
in flood levels; this could mean the structure must be raised even further. 

The higher the freeboard used for the design, the less the flood insurance will cost the owner of 
the structure.  
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3.13 Terminology: Freeboard 

 

Notes: 

This gingerbread home illustrates the important issue of freeboard quite clearly. You can see the 
freeboard dimension between the white coconut layer (that represents the wave tops of a 
flood) and the red base of the house, that represents the underside of a structure. 
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4. General Flood Requirements 

4.1 General Flood Requirements 

 

Notes: 

Let’s move on to some general flood requirements. 
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4.2 General Flood Requirements 

 

Notes: 

The National Flood Insurance Program (NFIP) Section 60.3(a)(3) states that if a proposed 
building site is in a flood-prone area, all new construction and substantial improvements shall 
be: 

1. designed (or modified) and adequately anchored to prevent flotation, collapse, or 
lateral movement of the structure resulting from hydrodynamic and hydrostatic loads, 
including the effects of buoyancy 

2. constructed with materials resistant to flood damage, and 
3. constructed by methods and practices that minimize flood damages. 

Flooding is the only natural disaster for which the federal government provides insurance 
through FEMA’s NFIP. According to the NFIP, to be eligible for flood insurance, there is a 
requirement that the community be constructed according to the criteria of floodplain 
construction. 
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4.3 Codes 

 

Notes: 

The following codes outline requirements to comply with the concept of flood construction. 
Designers should become familiar with the full text of these sections. Because the IBC refers to 
ASCE 24, this course will reference the IRC and ASCE 24. The NFIP, IRC, and ASCE 24 all require 
structural systems to be designed, connected, and anchored to resist flotation, collapse, or 
permanent lateral movement from flooding.  

Flip through the tabs on the screen to read about each code. When you’re done, click Next to 
continue. 
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IRC (Slide Layer) 

 

No audio on this slide layer. 

IBC (Slide Layer) 

 

No audio on this slide layer. 
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IRC 2000-2018 (Slide Layer) 

 

No audio on this slide layer. 

ASCE (Slide Layer) 

 

No audio on this slide layer. 
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4.4 Flood Forces 

 

Notes: 

Flood-resistant construction must resist flood forces. Some of them are horizontal while others 
are vertical (referred to as uplift). There are hydrostatic forces, hydrodynamic forces, wave 
forces, impact forces, and scour. 
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4.5 Flood Forces 

 

Notes: 

Keep in mind that, especially during storms, buildings are subject to significant wind-related 
forces as well; all attachments and connections must be able to deal with both sets of forces 
simultaneously. 
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4.6 Providing a Continuous Load Path 

 

Notes: 

All loads and forces must be continuously transferred through the structure to the base of the 
foundation, and into the surrounding soils, and thus all the links in the path must be strong 
enough to transfer the loads without breaking or failing in any way. Click through the icons on 
this image to read about each of the 8 links. 
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4.7 Examples 

 

Notes: 

These photos show the potential consequences for non-flood-resistant construction or 
insufficient connection to the foundations. This home floated off its foundation, knocked into 
and damaged the adjacent house, and then floated 600 yards down the street. 
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4.8 Examples 

 

Notes: 

Here, we can see that this home totally collapsed from powerful flooding forces. 
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4.9 Review: Question 1 

 

Notes: 

Time for a quick review of what we’ve learned so far.  
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4.10 Review: Answer 1 

 

No audio on this slide. 
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5. Flood Elevation Considerations 

5.1 Flood Elevation Considerations 

 

Notes: 

Time to dive into flood elevation considerations.  
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5.2 Determining the Design Flood Elevation (DFE) 

 

Notes: 

This chart outlines how to determine the design flood elevation (DFE) for ASCE 24. The DFE is 
the elevation of flooding, including wave height, that is generally used for design. The DFE is 
equal to base floor elevation (BFE) plus freeboard. Thus the DFE will always be the BFE or higher. 

Review the chart, then click next when you’re ready to continue.  
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5.3 Insurance Ramifications of Selected DFE 

 

Notes: 

These 2 graphics show the insurance ramifications of selected DFE for Zones A and V.  Note that 
insurance premiums drop when a higher floor level above BFE or DFE is selected. As noted 
previously, a higher DFE means that a higher freeboard dimension has been used for the design 
of a structure. 
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5.4 Determining the Flood Event to Design for 

 

Notes: 

How do you determine the flood event you should design for? Should you design to the 500-
year flood?  This is now a minimum for Flood Design Class 4 in ASCE 24-14. 

According to the National Climate Assessment study, more than 1 trillion dollars of property and 
structures in the US are at risk of inundation from a sea level rise of 2’ above current sea level, 
which could be reached by 2050. That’s not so far away! 
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6. Raised Foundations and Connections 

6.1 Raised Foundations and Connections 

 

Notes: 

Moving on to raised foundations and connections.  
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6.2 Raised Foundations/Elevated Building Requirements 

 

Notes: 

Let’s take a look at raised foundations and elevated building requirements. Designers should 
always verify which codes are applicable in their area, and in the case of conflict or doubt, they 
should design to the strictest standard. 

There are some more tabs with code information on this slide and the following slides. When 
you see the tabs, flip through them to read about each one, then click Next when you’re ready 
to proceed.  
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ASCE 1 (Slide Layer) 

 

No audio on this slide layer. 

ASCE 2 (Slide Layer) 

 

No audio on this slide layer. 
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IRC  (Slide Layer) 

 

No audio on this slide layer. 
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6.3 Timber Pile-to-Beam Connection Requirements 

 

Notes: 

Timber pile-to-beam connection requirements. Here’s another tab for you to take a look at. 
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ASCE 1 (Slide Layer) 

 

No audio on this slide layer. 
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6.4 Timber Pile-to-Beam Bearing Requirements 

 

Notes: 

Timber pile-to-beam bearing requirements. If the bearing under the beam is insufficient, it is 
necessary to install an engineered bracket and to have the connection designed by an engineer. 
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6.5 Timber Pile-to-Beam/Joist Connection 

 

Notes: 

Timber pile-to beam or joist connection. Unless otherwise noted, bending steel in the field may 
cause fractures at the bend line. Fractured steel will not carry the load and must be replaced. 

179



42 

 

ASCE 1 (Slide Layer) 

 

No audio on this slide layer 
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6.6 Timber Pile-to-Beam Connection 

 

Notes: 

Timber pile-to-beam connection. One common wood failure is the tearing of the wood 
perpendicular to the grain at bolt holes.  
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ASCE 1 (Slide Layer) 

 

No audio on this slide layer 
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6.7 Timber Pile-to-Beam Connection: ⅝ʺ Bolts 

 

Notes: 

Now, timber pile-to-beam connection for the use of 5/8” bolts. Review this chart. Parallel to 
grain end distance requirements in uplift = 7 diameters (see NDS 2015 table 12.5.1A). 

NDS is the American Wood Council (AWC) National Design Specification® for Wood Construction.  
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6.8 Timber Pile-to-Beam Connection: ⅝ʺ Bolts 

 

Notes: 

This chart outlines the shear calculation (or uplift). Take a look before moving on. 
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6.9 Timber Pile-to-Beam Connection: Proprietary Screw 

 

Notes: 

A proprietary, hot-dip galvanized screw is a 0.276″ diameter screw suitable for heavy-duty 
marine and coastal applications. 

This screw: 

• Installs from one side 

• Does not require predrilling or auger bits 

• Does not require you to purchase separate washers, nuts, and bolts, and 

• Eliminates the need for separate washers due to the oversized 0.903” diameter integral 
washer. 
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6.10 Timber Pile-to-Beam Connection: Proprietary Screw 

 

Notes: 

Proprietary screws: 

• are good for single and double stringers  

• are good for square or round piles 

• have an ASTM A153 Class-C HDG coating suitable for coastal and marine environments 
(the minimum ASCE 24 requirement), and 

• are available in lengths of 4″, 6″, 8″, 10″, and 12″. 
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6.11 Timber Pile-to-Beam Connection: Proprietary Screw vs ⅝″ Bolts  

 

Notes: 

Let’s compare proprietary screws and 5/8” bolts.  

Larger bolts must be a greater distance from the edge (7x the diameter) for full capacity because 
the bolt is more likely to fail (or tear through the wood) without this additional edge distance. 
Because the size of the wood member doesn’t change, the bolt holes become closer to the edge 
and the load permitted would need to be reduced by the geometry factor. 

Wood connections are stronger when the load is spread out over a number of fasteners. To 
accomplish this, designers should consider using more, smaller fasteners and fewer, larger ⅝″ 
bolts when possible. You can find more information at the link on this page. 
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6.12 Timber Pile-to-Beam Connection 

 

Notes: 

Here’s another tab. Click to take a look. 
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ASCE 1 (Slide Layer) 

 

No audio on this slide layer. 
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6.13 Timber Pile-to-Beam Connection:  

Piling Straps 

 

Notes: 

Piling straps can also be used. 

You can use them: 

• where there is insufficient uplift resistance from the pile-to-beam connection, or  

• as another pile-to-beam option.  
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6.14 ASCE 24 Corrosion Resistance Requirements 

 

Notes: 

Review these ASCE 24 corrosion-resistance requirements, and click next when you’re ready to 
move on. 
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ASCE 1 (Slide Layer) 

 

No audio on this slide layer. 
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6.15 ASCE 24 Corrosion Resistance Requirements 

 

Notes: 

Click next when you’re ready to proceed. 
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6.16 Building in a Flood Hazard Zone 

 

Notes: 

Here you can see a lack of hardware at all the connections. This construction is relying solely on 
friction to resist all horizontal and vertical forces. This would be insufficient during a flood, and 
this building would be likely swept off its piers.  
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6.17 Concrete or Grout-Filled CMU Beam-to-Pile Connection 

 

Notes: 

Let’s take a look at concrete or grout-filled CMU beam-to-pile connection. 

Many structures use concrete or masonry piers to support elevated framing. These piers 
function much like the wood piles that were reviewed previously.  

They take both uplift and lateral forces from the framing above and transfer them to the 
foundation. 

Options like the column caps are cast-in-place at the time of construction.  
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6.18 Concrete or Grout-Filled CMU Beam-to-Pile Connection 

 

Notes: 

Other options may allow for a post-installed or retrofit solution such as the hold-down shown 
here on the right.  

It is important to note that the concrete and masonry piers must be constructed to resist the 
forces transferred into them.  

They should have the proper amounts of reinforcing bar and appropriate compressive strength 
for the grout or concrete. 
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6.19 Beam-to-Joist Connections Pre-Superstorm Sandy 

 

Notes: 

These images show FEMA detail prior to Superstorm Sandy, showing the H2.5-type connector.  
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6.20 Beam-to-Joist Connections Pre-Superstorm Sandy 

 

Notes: 

We can see here, how (unfortunately) the connectors failed during the storm because they 
lacked the capacity to transfer the loads and forces. 
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6.21 Beam-to-Joist Connections Pre-Superstorm Sandy 

 

Notes: 

This shows how the wood failed because connectors were too close to the edges. 
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6.22 Beam-to-Joist Connections Pre-Superstorm Sandy 

 

Notes: 

Thinner-gauge straps also failed since they didn’t have adequate corrosion protection.  
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6.23 Beam-to-Joist Connections Post-Superstorm Sandy 

 

Notes: 

After Superstorm Sandy, things changed.  FEMA improved connections for elevated coastal 
residential buildings in February 2013. The new detail shows longer twist straps that must be 
applied to every joist along with other necessary hold-down connections. 
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6.24 Beam-to-Joist Connections Post-Superstorm Sandy 

 

Notes: 

Here’s the longer twist strap with proprietary structural screws or longer stainless steel twist 
straps with stainless steel ring shank nails. 

We can see the longer hot-dipped galvanized or stainless steel twist straps with heavy duty, 
proprietary, structural screws. 
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6.25 Timber Pile Splice or Repair 

 

Notes: 

Sometimes, a home may require repairs after being damaged. When that occurs, structures 
must be brought to compliance to the current building code. If a structure was built many years 
back, it’s highly possible that the BFE has become higher, and the structure will need to be 
raised. 

That could mean removing current piles and installing new ones, which is often very costly, and 
susceptible to material shortages. Or, using a proprietary jacket system to splice a new pile 
section on top of the existing one. This would bring the structure back to compliance with the 
current code and higher BFE. Take a moment to examine these diagrams before moving on.  
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6.26 Concrete Pile Repair 

 

Notes: 

In other cases, floodwaters can erode piles, both wood and concrete.  

Repairs can be costly and may involve shoring the structure to remove or replace sections of the 
pile.  

This is time consuming and difficult and could even require the erection of water barriers to 
establish dry working conditions for new concrete.  

Again, take a moment to review these diagrams and click Next when you’re ready to continue. 
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6.27 Concrete Pile Repair 

 

Notes: 

Again, take a moment to review these diagrams and click Next when you’re ready to continue. 
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6.28 Concrete Pile Repair 

 

Notes: 

Another option is to repair in place, using a fiberglass jacket section, which encapsulates the 
damaged section of the pile. 

First, loose debris is removed, then the jacket is filled with either a cementitious or epoxy grout, 
restoring its strength and load capacity.  

These repairs are long lasting and usually more durable than the original pile installation. 
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6.29 Review: Question 2 

 

Notes: 

Time for another quick review. 
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6.30 Review: Answer 2 

 

Notes: 

No audio on this slide. 
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6.31 Review: Question 3 

 

Notes: 

No audio on this slide. 
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6.32 Review: Answer 3 

 

Notes: 

No audio on this slide. 
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7. Solid Foundations and Connections 

7.1 Solid Foundations and Connections 

 

Notes: 

Alright, let’s continue with a discussion on solid foundations and connections. 
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7.2 Requirements 

 

Notes: 

Solid foundations are usually used in A zones or coastal A zones. 

Solid foundations are not permitted in V zones or if the design is governed by ASCE 24 in coastal 
A zones. 

The NFIP recommends that everything below the BFE, including the lowest floor, address flood-
related loads even if the lowest floor is elevated above the BFE.  

Concrete/masonry reinforcing is not shown in this diagram for clarity purposes but is required 
per designer. 
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7.3 Solid Foundation Requirements for A Zones and Coastal A Zones 

 

Notes: 

Here are some more tabs that cover solid foundation requirements for A zones and coastal A 
zones - you know what to do! 
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IRC R322.2.1 (Slide Layer) 

 

ASCE (second tab) (Slide Layer) 
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NFIP, IRC, ETC (Slide Layer) 

 

IRC 2000-2018 (Slide Layer) 
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ASCE (fifth tab) (Slide Layer) 

 

 

7.4 Masonry Foundation Flood-Resistant Construction Requirements 

 

Notes: 
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Here we have the requirements for masonry foundation flood-resistant construction.  

 

ASCE 1 (Slide Layer) 
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TMS (Slide Layer) 

 

No audio on this slide layer. 
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7.5 Foundation-to-Sill Plate Connection 

 

Notes: 

The connection below the top of the lowest horizontal member is the sill plate.  

The sill plate has to be adequately anchored to the foundation (the concrete or grout-filled 
concrete masonry unit, or CMU). 

This can be done with anchor bolts, sill plate straps, structural adhesives with threaded rod, or a 
concrete/masonry screw approved for use with sill plates. 

Concrete/masonry reinforcement is not shown here for clarity but is required per designer. 
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7.6 CMU Foundation to Wall Failure Due to Flooding 

 

Notes: 

Whether the foundation is concrete or masonry, it must be adequately anchored to the 
foundation.   

This building was not anchored at all and consequently was able to significantly slide off the 
foundation. 
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7.7 Structural Anchoring Adhesives 

 

Notes: 

Many structures have a need to be retrofitted, and some installers simply prefer to post-install 
anchorage to concrete or masonry. Both involve drilling holes into concrete or grout-filled 
concrete masonry.   

There are different chemical formulations for these adhesives including epoxy and acrylic. They 
both exhibit similar performance when cured but different behaviors at installation. There are 
several anchor types that can be used with these materials.  

The next few slides describe these adhesive anchors as well as mechanical anchors that can be 
used to attach framing members such as sill plates, beams, or connectors to concrete or 
masonry piers and the conditions that dictate which adhesive is appropriate in each case. 
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7.8 Structural Anchoring Adhesives: Epoxy and Acrylic 

 

Notes: 

Epoxies are a slower cure, usually a bit less expensive, and very high strength in all applications. 
They are limited to warmer weather and typically perform best at installation temperatures 
above 50°F (10°C). Acrylic formulations are rapid set (like 1 hour at higher temperatures) and 
perform very well in colder installation conditions. Both types can accomplish the anchor needs, 
but the installation conditions can affect which should be used. In either case, the components 
of the system include using a carbide bit to drill the hole and remove the dust, the adhesive to 
be injected into the hole, and the threaded rod inserted. It is best to use adhesives that have a 
code report and are rated for use in cracked concrete per the IBC. Both types of adhesives cure 
fast, even in water-saturated concrete. 

Click each adhesive to reveal its unique specifications. 
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7.9 High-Strength Structural Adhesives for Post-Installed Anchoring 

 

Notes: 

This table shows the adhesive anchors that can replace standard ½″ (12.7 mm) and ⅝″ (15 mm) 
diameter cast-in-place L bolts used to anchor sill plates. It is a 1:1 replacement for both diameter 
and depth. Sill plates can also be anchored mechanically.  
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7.10 Cast-in-Place Bolt Anchor Corrosion 

 

Notes: 

Corrosion can significantly affect anchor bolts. This is all that was left of a corroded bolt where 
the top showed above the surface but everything below had disappeared. The portion of the 
bolt here is too rusty and corroded to accept a nut or washer and cannot be used. It is important 
to use the right degree of corrosion resistance for the anchor in every case, especially in coastal 
zones. 
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7.11 Concrete and Masonry Screw Anchors 

 

Notes: 

Use zinc-plated or mechanically galvanized concrete and masonry screw anchors in dry, interior 
applications where corrosion is not a risk. 

Use 304 and 316 stainless steel concrete and masonry screw anchors where the anchor is 
exposed or in applications that may be considered corrosive. 

These anchors are a 1:1 replacement for equivalent diameter sill bolts in concrete or grout-filled 
CMUs with only 4½″ of embedment. 
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7.12 Concrete and Masonry Screw Anchors 

 

Notes: 

Take a look at these details for replacing different anchor bolts. You can see the differences 
between the ½” diameter and the 5/8” diameter.  
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7.13 Sill Plate-to-Rim Joist or Foundation-to-Framing Connection 

 

Notes: 

The rim joist connection must transfer lateral and uplift loads from the framing above to the sill 
plate or directly to the foundation.   

There are many straps designed to connect to concrete or masonry on one end and wood on the 
other.   

There are also many reinforcing angles along with the use of blocking to transfer loads from the 
rim joist to the sill plate.   

You can find many standard details in various high wind publications. Coming up, we’ll examine 
some examples of how to transfer the load to the next wood member or foundation. 
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7.14 Sill Plate-to-Framing Connection: Lateral Loads 

 

Notes: 

Here’s a lateral load. This connection is not floor system dependent and the connector spacing is 
independent of the joist spacing. Note that forces are coming from two directions at the same 
time. 
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7.15 Sill Plate-to-Rim Joist Connection 

 

Notes: 

For rim-joist, or band-joint connections, uplift connectors must bypass each other to prevent 
cross-grain tension of the rim joist, or band joist. 
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7.16 Foundation Connections for Raised Homes 

 

Notes: 

Here’s a house that was raised in order to meet new height requirements resulting from steadily 
increasing flood heights or storm activity.  

Note that in this case, the screw anchors described earlier could not be installed, so alternate 
connection solutions were used instead.  
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7.17 Foundation Connections for Raised Homes 

 

Notes: 

First, the existing floor system was separated from the old block foundation, and the house was 
raised to permit the creation of a new foundation underneath it. 
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7.18 Foundation Connections for Raised Homes 

 

Notes: 

Then the house was lowered back down, and connectors resisting uplift loads, and connectors 
resisting parallel to plate forces, were used to connect the house to the new foundation. This 
connector solution applies to new construction as well as retrofits. 
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7.19 Flood Protection for Critical Infrastructure 

 

Notes: 

It’s also important to think about protecting critical infrastructure from flooding.  

There are certain buildings and facilities such as wastewater plants, electrical generation plants, 
bridges, and tunnels that cannot simply be moved or raised to provide flood protection. 

These facilities often require floodproofing and strengthening in order to meet new conditions 
and standards and therefore to remain operational during a flood and long afterwards. 
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7.20 Composite Strengthening for Flood Protection 

 

Notes: 

Now let’s touch on composite strengthening.  

Composite strengthening is: 

• Fiber reinforcement, such as carbon fiber or e-glass fabric, that provides strength and 
stiffness 

• Plus, polymer resin such as epoxy that transfers load and protects fibers against 
deterioration  

This combination results in fiber-reinforced polymer (or FRP) composite.  

These materials offer great tension strength in a lightweight material to reinforce structural 
members and can be shaped around existing beams, columns and walls.   

The materials are applied using a polymer resin that bonds the fabric to the structural member.   
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7.21 Composite Strengthening for Flood Protection 

 

Notes: 

FRPs are an economical means of reinforcing at-risk facilities. Composite strengthening systems 
can also be used with the installation of pre-cured laminates. In this case, the carbon fiber is 
pre-cured with resin into stiffer strips. An epoxy paste is applied to the laminate, and then it is 
applied to the surface of the structural member. It’s important to note that the installation of 
these products can require extensive surface preparation and should be done by a certified 
installation contractor. 
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7.22 Composite Strengthening for Flood Protection 

 

Notes: 

Click the icons around this room to learn how composite strengthening can be used in different 
areas. 
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8. Conclusion 

8.1 Conclusion 

 

Notes: 

We’ve reached the end of our course.  Let’s quickly go over what we’ve learned together. 
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8.2 Summary 

 

Notes: 

As many aspects of our climate constantly change, storms become more frequent and ferocious 
and seas rise, the risk/impact of floods is steadily increasing in many areas of the country, 
especially coastal areas. This has, in turn, raised the overall number of structures that have been 
seriously damaged or destroyed, and thus the cost to repair or replace them, as well as the need 
to build or rebuild them in a more flood resistant manner. Much has been learned from these 
failures, and as a result, there are now many upgraded regulations and updated flood hazard 
zone boundaries that designers should become fluent with.  
Because conditions constantly change, and flood zone boundaries are flexible, every 
construction project must also verify which conditions and standards are relevant to their 
situation at the time of construction. They should also forecast what further changes may be 
necessary in the future.  

There are a number of situations where buildings were designed to meet the conditions at the 
time of construction, but which now must be substantially upgraded at great expense to meet 
current conditions and regulations, and to qualify for insurance. It is wise to invest in the best 
possible construction in order to avoid these heavy costs in the future. 

The lessons acquired the hard way from inadequate construction and connection methods, have 
resulted in the development of a number of improved connection products and methodologies 
that designers can use to ensure they make these new update requirements and to deal with 
any future requirements or weather conditions.  

Many homes in coastal areas are built on raised foundations, fabricated with a series of wooden 
piles. Connections between these piles, and the rest of the house, are critical, and must resist a 
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number of hydrostatic, wave, wind and impact forces.  

These connectors must also be integrated into a full connection system, that provides a 
continuous path for all loads and storm forces, starting from the roof and extending down to the 
bearing point of the foundation.  

Designers can integrate purpose-designed proprietary screws, connectors, brackets, and 
specialty straps created for every unique connection situation, as well as anchoring adhesives 
and timber, and concrete pile repair or splicing products to create a fully linked connection 
system that can resist every conceivable flood situation. 

There are specialty screws and anchors that have been developed for masonry and concrete 
foundations, as well as timber pile foundations. 
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8.3 Final Exam Introduction 

 

Notes: 

No audio on this slide. 
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8.7 Thank You 

 

Notes: 

No audio on this slide. 
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Learning Objectives / Learning Outcomes

Students will to explain to the purpose of a geotechnical report.

Students will be able to indicate the code sections used to show 

when and why a soil test is required.

The student will be able to use the soil report to assist in the review 

and construction inspection for footing and foundation systems. 

The student will be able to apply the Residential Code of Ohio to a 

footing and foundation system based on the submitted geotechnical 

report.

248



GEOTECHNCIAL REPORTS

♦ General 

 Commonly called soil reports

♦ Foundation systems including footings 401.2

 Capable of passing the building loads to the supporting soil

 Fill soil shall be designed by a licensed engineer

♦ Waterproofing verse damp proofing 406

 System used bases on the ground water elevation
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♦ When required 

 Questionable soil characteristics

 Expansive, compressible, shifting or other questionable 

conditions

 Adjacent lot soil reports can be used when approved by the 

BCO
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♦ Why do soil reports

 Provides information on the underground conditions

 Identify soil types

 Provides data on the different bearing values at different 
elevation

 Provides the depth of underground water table

 Used by the structural engineer or architect in the foundation 
design

 Used by the contractor to determine amount of soil to be 
removed or filled

 Used by the inspector to check for compliance

 Determine damp proofing verse water proofing 406

 Used in the design of the footing and foundation walls

 Engineer will provide footing and foundation design 
recommendation
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♦ Basis for soil classification

 Unified Soil Classification System
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♦ Types of soil reports

 Complete test with multiple borings

 Single boring

 Site inspection after excavation

♦ Typical methods

 Soil borings

 Trenches

 On site excavation samples
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♦ Borings

 By machine

 By hand

♦ Result

 After analysis by soils engineer

 Geotechnical report
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♦ Report contains

 Scope of investigation

 Site showing location of borings

 Soil classification at each boring

• Abbreviations

 Depth of water Table

 Depth of fill if applicable

 Soil engineer’s recommendations
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♦ Boring locations
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♦ Boring or coring

♦ https://www.youtube.com/watch?v=i9eQcc7ilVw
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♦ Other testing methods

 Trench excavation
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♦ Other testing methods

 Trench excavation

 Test pits

♦ https://www.youtube.com/watch?v=DxneZgQTvqU
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♦ Other testing methods

 Trench excavation

 Test pits

 In situ testing

• Pocket penetrometer

• https://www.youtube.com/watch?v=kWaCaKE7jXc

• https://www.youtube.com/watch?v=wg0cy-UgSEo

• https://www.youtube.com/watch?v=PBo0UDVWhSo
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♦ Test result

 Residential reports the same type of information 
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Case Study

You are inspecting an excavation for a house and they provided the 
following soil information. It is a sinlge boring report.

It is a two story house with a basement, with a 20 psf snow load.

The height of the foundation wall is 8 feet with 6 feet of unbalance fill

Answer the following questions.

1.     If the elevation of the basement floor is 8 feet below grade. Will the  
foundation walls require damp proofing or water proofing.

2. Is any fill located on site, which could affect the new footings and 
foundation.

3.     What is the minimum width and thickness of the footing

4.     What is the minimum thickness of a plain masonry foundation wall?
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Case Study

You are inspecting an excavation for a house and they provided the 
following soil information. It is a sinlge boring report.

It is a two story house with a basement, with a 20 psf snow load.

The height of the foundation wall is 8 feet with 6 feet of unbalance fill

Answer the following questions.

1.     If the elevation of the basement floor is 8 feet below grade. Will the  
foundation walls require damp proofing or water proofing.

2. Is any fill located on site, which could affect the new footings and 
foundation.

3.     What is the minimum width and thickness of the footing

4.     What is the minimum thickness of a plain masonry foundation wall?
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Learning Objectives / Learning Outcomes

Students will to explain to list the parts of a framing inspection.

Students will utilize a framing checklist to insure all areas of the 

structure are checked for compliance with the approved plan and 

the Residential Code of Ohio.

The student will be able to apply the Residential Code of Ohio to a 

framing inspection.
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FRAMING INSPECTION

♦ Conventional light frame construction

♦ Utilize the framing checklist

♦ Purpose of the inspection

 Check for compliance with the approved plan

 Apply the applicable sections of the Residential Code of 

Ohio

 Look for items not easily shown or not shown on plan
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♦ Equipment required

 Approved plans 

 Wall bracing plan

 Checklist

 Tape measure

 Flashlight

 Appropriate clothing
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♦ Purpose of the checklist

 Guide the inspector through the process

 Separate framing inspection report should be prepared

 Checklist starts at the bottom and goes up

 Reverse could be performed

 Some items on the checklist may not apply 
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♦ Before you start 

 Walk around the building

• Number of stories

• Garage location

• Walk out basement

• Cantilevers

• Building layout 

• Building openings

• Special features
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 Assume concrete inspections were performed and 

approved 

• Look for inspection reports

• Includes footing, foundation, backfill

• Storm water system

• Underground plumbing, electric
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♦ Lets get started

♦ Top of the form
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Interior 

♦ Underfloor space

G – Garage B – Basement  1- 1st floor 2 - 2nd floor 3- 3rd floor
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♦ Underfloor space

 Crawl space, or basement

 Sill plate – size match the plate above

• Material – Pressure treated 

 Sill sealer – Part of the energy requirements 
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 Foundation anchorage 403.1.6

 Check size /  spacing /  location with the plan

 Check condition and installation on site

Note: ½” minimum anchor bolts 6’ O.C., 2 bolts per 

section of plate minimum, one bolt w/in 12” of end of 

plate but not less than 7 bolt diameters from end
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 Spacing

• Every six feet

– Over 2 stories 4 feet on center

• 12 inches from the end of plate

• Minimum two per plate

 Location

• Center 1/3 of plate

 Washer and nut

• Nut tightened down

• Some exposed thread above nut

 Alternate product
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♦ Columns

 Check size / spacing with the plan

 Check condition and installation on site

 Spacing and size

 Secured – top and bottom

 Bearing on columns

• Beams – species of building or engineered product

• Secure beam to column
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♦ Floors

 Apply checklist as you inspect each floor

 Some information on plan - balance site conditions
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♦ Floors

 Check size, spacing, grade openings with the plan

 Check condition and installation on site

 Check framing of openings with plan

 Check installation on site
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♦ Grade stamps
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♦ https://www.youtube.com/watch?v=02nj8qDFIfs
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https://www.youtube.com/watch?v=Qxq7dD6
gCqw
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♦ https://www.youtube.com/watch?v=ClKMT627tck
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 Joists under bearing partitions 502.4

• Parallel – sized to carry load

• Special provisions under plumbing wall – full depth 

blocking – minimum 2”

• Perpendicular – offset from girder no more than 1 joist 

depth
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 Framing of floor openings 502.10, Figure 5022

323



324



 Cutting, notching and borings 502.8

GUIDE FOR CUTTING, NOTCHING AND BORING JOISTS

Joist Size         Maximum Hole         Maximum           Maximum End

Notch Depth               Notch

2x4                        None                         None                      None

2x6                         1-13/16”                        7/8”                       1-3/8”

2x8                         2-1/2”                         1-1/4”                       1-7/8”

2x10                       3-1/8”                         1-9/16”                     2-3/8”

2x12                       3-13/16”                     1-7/8”                       2-7/8”
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2" Min.

2" Min.

 Cutting, drilling and notching R502.8
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 Cutting, drilling and notching R502.8
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 Cutting, drilling and notching R502.8
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 Engineered wood products 502.8.2

• Cuts, notches and bored holes not permitted unless 

allowed by the manufacturer's installation instructions 

or by registered design professional

 Fastening per Table 602.3(1)

• Fastener schedule for structural members Table 

602.3.1
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 Wood truss 502.11

• Wood truss bracing 502.11.2

• Section references the current Guide for Truss Bracing 

(BCSI 1-03)
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 Engineered / TJI or trusses

• Layout from supplier

• Size and spacing

• Squash blocks

• Web stiffeners

 Wall bracing connections

 Always check all bearing points
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♦ Always check all bearing points
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♦ Walls - Exterior 

 Apply checklist as you inspect each floor
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♦ Walls 

 Check size /  spacing, grade, headers with the plan

 Double top plates – single bottom plates

 Check condition and installation on site

• Cutting, notching

 Wall bracing

• Type of panel

• # of panels

• Location

• Proper nailing

• Connection at each floor line

 Apply checklist as you inspect each floor
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 Drilling and notching of studs – cut or notched studs  602.6

• Notching bearing = <25% of width

• Non-bearing = <40% of single stud width

• Drilling non-bearing = <60% and no closer than 5/8” from 
edge

• Drilling on bearing = <40% and no closer than 5/8” from 
edge

• Or double the stud when the stud is located on an exterior 
wall, bearing partition, drilled ≥40% and up to 60%. Not in 
double successive studs 

• Use a fastener across the top plate to each side of the 
opening 

• Use not less than eight 10d nails at each side or 
equivalent
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1-3/8" MAX (2x4)

2-3/16" MAX. 

(2x6)
7/8" MAX. (2x4)

1-3/8 MAX. (2x6)

1-3/8" MAX 

2x4)

2-3/16" MAX. 

(2x6)

2-1/8”

(2x6)

(2x4)

3-5/8”

(2x6)

5/8 MIN.

 Sample stud notching sketch
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 Drilling and notching of studs 602.6
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 Drilling and notching of studs 602.6

• Exterior walls or bearing partitions can cut / Notch 25% 

or less

• Equivalent allowable bearing wall stud width cutting / 

Notching (25% or less)

• Non-bearing partitions

– 40% or less of its width

– 2” x 4” nominal stud size = 1-3/8”

– 2” x 6” nominal stud size = 2-3/16”
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• Non-bearing partitions 

– IF: Exterior wall or bearing studs are 

doubled

– AND IF: Are not more than 2 successive 

studs are bored

– AND IF: Approved stud shoes are used

– THEN: OK to bore or drill 60% of stud 

width

– 2” x 4” nominal stud size = 2-1/8” maximum hole

– 2” x 6” nominal stud size = 3-3/8” maximum hole
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 Drilling and notching of studs 602.6
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 Drilling and notching top plate 602.6.1

• Exterior wall or bearing interior wall

• IF: Notched or bored >50% width of top plate

• THEN: Install a 0.054” thick galvanized metal strap

– Min 6” past the opening with min 

– Use eight 10d nails (min 1-½” long) and 0.148” 

diameter each side

• 2” x 4” top plate = 1-7/8”

• 2” x 6” top plate = 2-1/4”
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Exterior or Bearing Wall

16 Gage (0.054 IN.) x 1.5” 

Wide Galvanized Steel Tie 

Placed Across Opening, 

Fasten To Top Plate With 

8-10d Nails Each Side

Pipe

Notch > 50% of Top Plate Width

 Drilling and notching top plate 602.6.1
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Does this meet minimum code requirements?

No:  Not 6” past notch on both sides and 
less than 8 – 10d nails each side. 

 Drilling and notching top plate 602.6.1
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Is this framing ok if 

this is a bearing wall?

 Drilling and notching top plate 602.6.1
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♦ Wall bracing

♦ Check approved wall bracing panel
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♦ Method LIB (Let-in Bracing)

 Intermittent Bracing Methods Table 602.10.4

• 1x4 or metal strap at 45 to 60° angle for studs 16 

inches on center
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♦ Method WSP (Wood Structural Panel) 

Intermittent Bracing Methods Table 602.10.4

• Minimum thickness 3/8 inch

• Per DOC or CSA standard 

• Span rating per Table 602.3(3)

Photo courtesy 
of Georgia 
Pacific
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♦ Walls – Interior

 Apply checklist as you inspect each floor
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♦ Walls 

 Load bearing and nn loading bearing

 Studs

 Check size /  spacing, grade, headers with the plan

 Double top plates – single bottom plates

 Check condition and installation on siteHeaders

• Size / length

• Support

 Point loads

• Proper load path

• Support

• Check location on floor below

 Apply checklist as you inspect each floor
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♦ Roof / ceiling

 Apply checklist to each roof level
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 Rafters

• Size / Spacing

• Point loads / load path

 Hips & Valleys

• Size

 Sheathing

• Size / Direction

• H clips 
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 Collar ties

• Size

• Location

 Ridge board

• Size – Not less than the depth of the cut – minimum 1 

inchbpard

 Attic access

• Size

 Trusses

• Layout / spacing

• Bracing / Gable end
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 Framing of openings 802.9

• Roofs and ceiling

• Headers spanning up to 4’ may be single member, 

same size as the ceiling joist or rafter 

• Header spans greater than 4’ require the header and 

trimmer joist and rafters to be doubled

• Hangers required

– Header to trimmer with header over 6’

• Tail joist over 12’ with framing anchors or on a 2” ledger
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1"X RIDGE BOARD OR 

RAFTERS GUSSETED 

TOGETHER

 Framing of openings (roof) 802.9
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♦ Attic Access 807

 Ready access – hallway or other location with ready access

 22" x 30" minimum

 Height: >30" in height at opening and exceeding 30 square  

feet

 See M1305.1.3 when mechanicals are located in the attic
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♦ Stairs 

 Apply the checklist as each floor level is inspected
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♦ Fire blocking

 Apply checklist as each floor level is inspected
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♦ Location 

 Vertical

• At floor lines

• Top and bottom plates

 Horizontal

• Each 10 feet / Pipes, conduit

• Ductwork / Material – tight
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 Fireblocking 302.11

• At vertical and horizontal intersections 
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 Fireblocking R302.11

• Top and bottom of stair runs if concealed

Fireblocking
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 Fireblocking material 302.11.1

• 2 x lumber, 2 layers of 1 x lumber, 23/32” Wood 

structural panel

• ½” gypsum board, 1/4” cement-based millboard 

• Un-faced insulation (mineral wool or fiberglass)

• Approved materials around cables & pipes, vents 

and ducts

• Concealed wall spaces at floors and ceilings
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 Fireblocking 302.11.1.2
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 Fireblocking 302.11 

• Horizontal spacing – maximum 10’

• Parallel rows of studs or staggered studs

10’ max.

Fireblocking

Full depth of wall cavity 

from sole plate to top plate
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Fireblocking

 Fireblocking 302.11 (continued)
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Fireblocking

Is this dropped 

ceiling soffit 

fireblocked 

properly?

 Fireblocking 302.11 
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Fireblocking

 Fireblocking 302.11 

419



Fireblocking Required 302.11 

 Fireblocking 30
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Fireblocking OK? 302.11

 Fireblocking 302.11 
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 Draftstopping 302.12

Floor Joist

1st floor wall cavity

Exterior wall

Finish material

Finish material

Suspended ceiling

½” gypsum board 

draftstopping so areas do not 

exceed 1,000 square feet 

and be separated into equal 

areas

Plywood floor decking2nd floor 

wall cavity

Exterior Wall View

Wire hanger
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Plywood floor decking

Floor Joist

Finish Material

Suspended Ceiling

½” gypsum board draftstopping so 

areas do not exceed 1,000 square 

feet and are separated into equal 

areas

2nd Fl Wall Cavity

Interior floor view

Ceiling Wires

Plan View

Location of

draftstopping

so areas appear

equal

 Draftstopping R02.12
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♦ Exterior
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♦ Exterior

 Sheathing / Proper nailing

 Wall bracing

• # of panels – Fastening

 House wrap – if installed

• Fastening

• Taped seams

 Windows – If installed

 U factors

• Installation

• Per manufacturer
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♦ Prepare written report

♦ Site specific locations such as:

♦ The floor joist on the second floor master bedroom 

do not match the plans and may be overspanned.

 This may create a joist which is over the allowable span.

♦ The bathroom wall on the second floor  for 

bedrooms 2 and 3 exceed the allowable for cutting 

notching and boring.
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Questions?
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Thank You For Your Time
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Building Better With Our Greatest Resource…Education

Website: bfcacademy.com

Email: info@bfcacademy.com

Voice: (800) 488-7057  (847) 428-2951

Fax: (847) 428-2911
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File Attachments for Item:

ER-8 Decks, Porches, and Boardwalks in Flood Hazard Areas (Simpson Strong-Tie)

BO, MPE, BI, RBO, RPE, RBI (1 hour)

Staff Notes:

Committee Recommendation:
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

 
 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 

courses may be used for the attainment of goals that are connected with technical and professional development as they 

relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 

pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 

responsibilities of the certification for which credit is being requested. 

 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 

regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 

class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is 

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  

Advertising shall not disclose improper approval information to the public. 

 

Course sponsors/co-sponsors: Provide participants a certificate of completion containing the following information: 

name of participant, title of approved course, BBS approval #, date and location of the continuing education program, 

number of approved credit hours awarded, and signature of authorized sponsor or instructor. 

 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 

on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 

course with the name of course, date, and location. 

 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 

Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 

sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 

course. 

 

Board approval: Remains in effect during the current code edition. Upon the Board’s adoption of a new edition of the 

codes, course sponsors must update their course and submit to the Board for approval. The Board does not grant 

retroactive approval for courses presented prior to approval date. 

 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 

surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 

equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 

training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 

capable of being climatically controlled so that approximately 68 F can be maintained; non-smoking in the training 

room; sound controlled so that outside noise will not interfere with the training. 

 

ADDITIONAL ELECTRICAL SAFETY INSPECTOR COURSE CRITERIA: 

  

Trainees:  During the first year, shall attend an approved thirty-hour course on the “Fundamentals of Electricity” and pass 

a test upon completion of the course.  A second approved thirty-hour course and test covering the “National Electrical 

Code” shall be successfully completed prior to the examination for a certificate of competency. ESI trainee courses shall 

be designated as either of the following: 

ESI TRAINEE COURSE - PART I - FUNDAMENTALS OF ELECTRICITY (THEORY)  

ESI TRAINEE COURSE - PART II - ESI REFRESHER COURSE 

 

ESI course instructors: Shall hold a current certificate of competency as an electrical safety inspector. 

ESI course: ESI course applicants must give location(s) and date(s) of course(s). 

 

 

  
Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

 

Gerald O. Holland, Chairman 
 
 

    An Equal Opportunity Employer and Service Provider 

                    614 | 644 2613 
              Fax 614 | 644 3147 
        TTY/TDD 800 | 750 0750 
              www.com.ohio.gov 436



 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal:   Update Course:   Prior Approval Number: 

  Purpose and Objective:     

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  

 Plumbing Plans Exam.      Plumbing Inspector    

 Electrical Plans Exam.      Non-Res IU Inspector 

 Mechanical Plans Exam. 

  Res Bldg Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 

Electrical Safety Inspector Trainee Part I  - Fundamentals of Electricity (Theory) 

Electrical Safety Inspector Trainee Part II – ESI Refresher Course 

Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 

Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 

Course Sponsor: Organization sponsoring or requesting the program (if any) 

Course Title: Name of course (related to content) 

Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 

Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 

Participants: Check off each certification for which credit is requested (for which course relates to certification) 

Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 

Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 

Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 

Test Materials: Copy of quizzes or tests to be given 

Completed Application: 

NOTE: The Board does NOT grant retroactive approval for courses presented prior to approval date. 

Board of Building Standards

FOR 

Continuing Education 

Course Approval 

Continuing education programs approved for 

education credit by the Ohio Board of 

Building Standards may be used for 

compliance with certification requirements 

related to code enforcement, plan review, and 

inspection responsibilities.  The credit is to be 

used to renew the certifications issued by the 

Ohio Board of Building Standards pursuant to 

section 3781.10(E) ORC. 

6606 Tussing Road, P.O. Box 4009 

Reynoldsburg, Ohio 43068-9009 
(614) 644-2613  Fax: (614) 644-3147 

dic.bbs@com.state.oh.us 

www.com.state.oh.us/dic/dicbbs.htm 

COURSE SUBMITTER: 

Course Submitter: 

Organization:  

Address: 

City:    State:        Zip: 

E-Mail:

Telephone: Fax: 

Course Sponsor:

(Contact Name) 

(Organization/Company) 

(Include Room Number, Suite, etc.) 

BBS 51023210 Form: 1526 
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Decks, Porches, and Boardwalks in Flood Hazard Areas - Submittal  

 
1. Course Objectives: 

 
After this training, you should be able to: 

- Design and specify safe, code-compliant, flood-resistant decks, porches, and boardwalks 
- Identify and select systems components that will properly resist corrosion in flood hazard areas 
- Create systems of key connections for decks, porches, or boardwalks that will resist flotation, 

collapse, or permanent lateral movement for flooding, and 
- Utilize the appropriate code requirements as design resources in order to design safe decks and 

porches. 
 

2. Instructor Qualifications/Subject Matter Expert Bio: 

http://training.strongtie.com/custom/bios/jmailey.html 

 

3. Course Syllabus: 

 

Simpson Strong-Tie is an accredited provider of IACET CEUs. This course qualifies for IACET CEUs, 

AIA HSW LUs, ICC CEUs and AIBD CEUs. 

  

Flood-prone areas are expanding in the US as storms worsen, floodplains expand, and sea levels 
rise. As a result, many decks and porches that were poorly built or were built without flood-
resistant construction have been demolished, significantly damaged, or swept away. This course 
examines flood considerations and the concepts and details of flood-resistant deck and porch 
construction; provides detailed advice on using anchors, fasteners, and connectors for flood-
resistant decks, porches, and boardwalks; and identifies the relevant terminology, codes, and 
standards that should be used when consulting experts and authorities and designing flood-
resistant facilities. 
 
Participants must pass a 10 question quiz (80% to pass) at the conclusion of the course to earn 

CEUs, see attached quiz. Here is the link to the course. 

 

Link to the course. (Course length 1 hr)  

Decks, Porches, and Boardwalks in Flood Hazard Areas  

 

4. Sample Course Evaluation link 
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http://training.strongtie.com/custom/bios/jmailey.html
https://training.strongtie.com/stc/sstpub/psciis.dll?Course=sstpub&code=ONL-FLOOD1&Course=sstpub&code=ONL-FLOOD2
http://training.strongtie.com/customer/SurveyToken.aspx?SurveyID=Survey2&classtype=Email&xstartdate=5/1/2018&xfirstname=Ian&xowner=SST&xuniquekey=IMCCALLION&xcode=ONL-BNWC01&xlocator=0000014500


5. Course outline:  

 

• Lesson 0: Introduction (2min) 

• Lesson 1: General Flood Requirements (15min) 

• Lesson 2: Flood Elevation Considerations (14min) 

• Lesson 3: Raised Foundation and Connections (11min) 

• Lesson 4: Solid Foundations and Connections (15min) 

• Lesson 5: Conclusion (4min) 
• Test: (5 min) 

•  

• Total time 66 min - 1 hr. Credit 
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About the Instructor 
Instructor Jim Mailey 
 
Jim is the Midwest, Northeast and Mid-Atlantic market Technical 
Training Manager for Simpson Strong-Tie. Since joining Simpson 
Strong-Tie in 1992, Jim has given hundreds of presentations to more 
than 25,000 design professionals, building officials, home inspectors, 
builders, contractors and dealers. He has developed numerous 
programs designed to educate industry professionals about how to 
install Simpson Strong-Tie products as well as how structural products 
meet various building code requirements and safety standards. In 
addition to training he has written articles about deck safety for the 
ASHI Reporter and NAHI Forum home inspector publications, has 
written for ThisIsCarpentry about deck construction and has been 
quoted in contractor magazines, including Professional Deck Builder, 
Fine Home Building and Coastal Contractor and numerous internet 
articles. 
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NY20 INTRO 
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Decks, Porches, and Boardwalks in Flood Hazard Areas 

1.1 Decks, Porches, and Boardwalks in Flood Hazard Areas: Connections at or Below the 

Design Flood Elevation 

 

Notes: 

Welcome to this continuing education program “Decks, Porches, and Boardwalks in Floor Hazard 
Areas: Connections at or Below the Design Flood Elevation”. AEC Daily is pleased to partner with 
Simpson Strong-Tie, a North American company that since 1956 has developed structural 
products to help people build safer and stronger homes, buildings, and decks, and make this 
online learning seminar available to the AEC community.  
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2.1 Presenter Information 

 

Notes: 

This course was authored by Jim Mailey, who is the Training Specialist and Outreach Coordinator 
for the Midwest, Northeast, and Mid-Atlantic US at Simpson Strong-Tie. Let’s get started. 
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2.2 Course Description 

 

Notes: 

Flood-prone areas are expanding in the US as storms worsen, floodplains expand, and sea levels 
rise. As a result, many decks and porches that were poorly built or were built without flood-
resistant construction techniques have been demolished, significantly damaged, or swept away. 
This course examines flood considerations and the concepts and details of flood-resistant deck 
and porch construction; provides detailed advice on using anchors, fasteners, and connectors 
for flood-resistant decks, porches, and boardwalks; and identifies the relevant terminology, 
codes, and standards that should be used when consulting experts and authorities and designing 
flood-resistant facilities. 
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2.3 Learning Objectives 

 

Notes: 

At the end of this program, participants will be able to: 

• design and specify safe, code-compliant, flood-resistant decks, porches, and boardwalks 

• identify and select system components that will properly resist corrosion in flood hazard areas 

• create systems of key connections for decks, porches, or boardwalks that will resist flotation, 
collapse, or permanent lateral movement from flooding, and 

• utilize the appropriate code requirements as design resources in order to design safe decks 
and porches. 
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3.1 Introduction and Resources 

 

Notes: 

We’ll begin with an overview of flood-related terminology and the types of resources available 
to designers. 

 

446



3.2 Introduction 

 

Notes: 

Floods are the most common and most deadly natural disaster in the US and the world, and the 
situation is worsening. According to a 2020 study, by First Street Foundation, there are more 
than 21 million properties at risk of flooding, and more than 14 million of those properties are at 
substantial risk.  

People have settled near water for the whole of history. Nearly 50% of the US population is 
within fifty miles of a coastline, and there are more than 3.5 million miles of streams and rivers 
in the US. Floodplains are dynamic, and flood maps such as those created by the Federal 
Emergency Management Agency (FEMA) must constantly be updated. Homeowners’ insurance 
does not typically cover flood damage or loss. 
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3.3 Terminology 

 

Notes: 

In order to communicate effectively with flood design experts and to understand flood 
construction ordinances and maps accurately, it is critical that designers understand flood-
related terminology that describes the nature and severity of flood events, flood zones, and 
flood-resistant construction. 

The next few slides cover some of the basic terminology that building designers should become 
fluent with. 
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3.4 Special Flood Hazard Areas (SFHAs) 

 

Notes: 

Special flood hazard areas (SFHAs) are high-risk flood areas where flood insurance is mandatory 
for properties that have a mortgage or loan from a federally regulated financial institution. 

As seen here, they generally have various designations such as: 

• V/VE (high-velocity wave action with elevation prescribed),  

• coastal A/AE (one step back from a V), or 

• A/AE or X. 

A number after the letter refers to the base flood elevation (BFE), which is the elevation of 
surface water resulting from a flood that has a 1% chance of equaling or exceeding that level in 
any given year. 
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3.5 Terminology 

 

Notes: 

Let’s talk about V zones. These are high-velocity zones defined as an SFHA in a coastal high 
hazard area extending from offshore to an inland limit of a primary frontal dune along an open 
coast or any other area subject to high-velocity wave action greater than 3’. 

In many cases, the landward limit is defined by an unclear definition of the primary frontal dune 
rather than by analysis of water level or wave conditions. 

V zones are well known along the Atlantic, Gulf, and Pacific coasts of the US. However, waves on 
southern Lake Michigan reached ˃20’ during Superstorm Sandy, the second highest official 
reading for that lake on record. 
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3.6 Terminology 

 

Notes: 

A zones are high-risk zones defined as an SFHA where the land is subject to flooding from 
riverine or coastal sources subject to wave heights of less than 1½’. Coastal A zones have higher 
wave heights of 1½’ to 3’. 
X zones are low- and moderate-risk zones. Flood insurance is not mandatory in these zones, but 
it is highly advisable as 25% of all flood insurance claims occur outside of A or V zones.  
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3.7 Terminology: Floodways 

 

Notes: 

A floodway is that portion of the stream and the floodplain reserved to convey the base flood 
without cumulatively raising the water surface elevation to a point higher than a designated 
elevation. 

Take a look at all the areas of this illustration, and click Next when you are ready to move on. 
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3.8 Terminology: Floodways 

 

Notes: 

Designers should determine whether they are designing buildings in a current floodway, a future 
one, or one that may grow from looking like the one in the left image to the one in the image on 
the right over time.  

As noted previously, because of continuously shifting weather patterns and behaviors and the 
shifting of flood conditions, sizes, and locations, FEMA is constantly redrawing its flood maps. 
These can be a good source of information as to the flood status in a specific location at a 
particular time. 

Click the link on the slide to access the FEMA website for more information.  
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3.9 Terminology 

 

Notes: 

BFE or base flood elevation, is the computed elevation to which the flood is anticipated to rise 
during the base flood, including wave effects. The base flood is also referred to as the 1% annual 
chance flood or a 100-year flood. 

Freeboard is the additional height above the BFE used as a factor of safety in determining the 
level at which a structure’s lowest floor must be elevated or floodproofed. In normal flood 
protection design, a freeboard of 1’ to 2’ (300 to 600 mm) is common, although there may be 
instances when this should be increased.  

The DFE is the elevation of flooding, including wave height, that is generally used for design.  

The DFE = BFE + freeboard. Thus: The DFE will always be the BFE or higher. 
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3.10 Resources, Codes, and Standards 

 

Notes: 

Designers should also be fluent with the various codes, standards, and regulations that flood 
construction must comply with. These standards should be regarded as minimum standards as 
well as design resources.  

Click on each tab to learn more. When you are done, click Next to continue. 
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ICC (first) (Slide Layer) 

 

No audio on this slide. 
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ASCE (second) (Slide Layer) 

 

No audio on this slide. 
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AWC (third) (Slide Layer) 

 

No audio on this slide. 
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NFIP (fourth) (Slide Layer) 

 

No audio on this slide. 
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FEMA (fifth) (Slide Layer) 

 

No audio on this slide. 
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3.11 NFIP Requirements 

 

Notes: 

The National Flood Insurance Program (NFIP) Section 60.3(a)(3) states that if a proposed 
building site is in a flood-prone area, all new construction and substantial improvements shall 
be: 

1. Designed (or modified) and adequately anchored to prevent flotation, collapse, or 
lateral movement of the structure resulting from hydrodynamic and hydrostatic loads, 
including the effects of buoyancy 

2. Constructed with materials resistant to flood damage, and 
3. Constructed by methods and practices that minimize flood damages. 
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3.12 NFIP Exclusions 

 

Notes: 

Buildings (defined as two or more outside rigid walls and a roof) and contents may be covered 
under a NFIP. However, property and belongings outside of the building envelope are generally 
NOT covered (for example, decks and porches). 

The NFIP Dwelling Form Standard Flood Insurance Policy, section IV, Property Not Covered, # 9 
states that “Those portions of walks, walkways, decks, driveways, patios, and other surfaces, all 
whether protected by a roof or not, located outside the perimeter exterior walls of the insured 
building or the building in which the insured unit is located.” 
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3.13 Review: Question 1 

 

Notes: 

Time for a review of what we have covered so far. 

Think about your answer, then click Next to continue. 
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3.14 Review: Answer 1 

 

Notes: 

Review the answer, then click Next to continue. 
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4.1 Flood Resistance Codes and Standards 

 

Notes: 

We’ll now take a closer look at the relevant codes and standards. 
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4.2 Codes and Standards 

 

Notes: 

Codes and standards are constantly evolving as lessons are learned from flood-related 
construction failures. Designers should ensure they are using the most recent versions of these 
codes. The following few slides provide some key excerpts from the codes and resources 
identified in the previous section, but designers should familiarize themselves with the full text 
of the relevant documents.  

To help identify where and when significant changes have occurred, this course uses the 
following codes: 

• “R” before the numbers indicates International Residential Code 

Font color code: 

• For entire sections in black: it started as a code requirement in 2000 and remains the 
same in the current version (2018) 

• Red is for significant changes in 2009 

• Green is for changes in 2012 

• Purple is for changes in 2015 

• And Brown is for changes in 2018 
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4.3 IRC Requirements: Decks and Porches 

 

Notes: 

Let’s look at the IRC requirements for decks and porches.  

If a deck is designed and built as per the prescribed methods in the IRC, transferring all loads 
through the structure with a continuous load path is NOT required unless the deck is in an SFHA.  

This slide, and many that follow, have tabs with code information. When you see the tabs, flip 
through them to read about each code, then click Next when you’re ready to proceed.  
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IRC R301.1 (Slide Layer) 

 

No audio on this slide layer. 
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4.4 IRC Requirements: Decks and Porches 

 

Notes: 

All loads must be transferred in a continuous path from their point of origin to the load-resisting 
elements. 
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IRC R301.1 (Slide Layer) 

 

No audio on this slide. 
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4.5 IRC Requirements 

 

Notes: 

Section R322 of the IRC addresses flood-resistant construction. Review the requirements and 
click Next when you’re ready to move on. 
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 IRC (first) (Slide Layer) 

 

No audio on this slide. 
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IRC (second) (Slide Layer) 

 

No audio on this slide. 
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IRC (third) (Slide Layer) 

 

No audio on this slide. 
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IRC (fourth) (Slide Layer) 

 

No audio on this slide. 
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IRC (fifth) (Slide Layer) 

 

No audio on this slide. 
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4.6 IBC Requirements 

 

Notes: 

Section 1612 of the IBC addresses flood loads. Have a look at the tabs. 

Because the IBC refers to ASCE 24, the course will reference the IRC and ASCE 24 throughout. 
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IBC (first) (Slide Layer) 

 

No audio on this slide. 
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IBC (second) (Slide Layer) 

 

No audio on this slide. 
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IBC (third) (Slide Layer) 

 

No audio on this slide. 
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4.7 ASCE Requirements 

 

Notes: 

ASCE 24 is a referenced standard in the International Codes® (I-Codes®). ASCE 24 states the 
minimum requirements and expected performance for the siting and design and construction of 
buildings and structures in flood hazard areas that are subject to building code requirements. 
Take a look at the requirements and click Next to move on. 
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ASCE (first) (Slide Layer) 

 

No audio on this slide. 
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ASCE (second) (Slide Layer) 

 

No audio on this slide. 
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ASCE (third) (Slide Layer) 

 

No audio on this slide. 
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5.1 Deck and Porch Construction in Flood Hazard Areas 

 

Notes: 

In this section of this course, we will address continuous load path connections, post-to-footing 
connections, post or column to beam or joist connections, beam-to-joist connections, attached 
decks, lateral load connections, and exterior stairways in flood hazard areas. 
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5.2 Continuous Load Path 

 

Notes: 

All the links in the load path must be strong enough to transfer the loads without breaking or 
failing in any way. 

Click through the numbered icons to reveal each of the 8 links. When you are ready, click Next 
to continue. 
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5.3 Continuous Load Path 

 

Notes: 

The porch pictured here has no continuous load path. As you can see, the upper columns are 
not directly supported. 

In contrast, the continuous load paths are quite evident in this double porch construction where 
columns are directly supported from foundation to roof. 
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5.4 IRC Requirements: Footings and Foundations 

 

Notes: 

The tabs reveal the IRC requirements for footings and foundations. 

Pictured here is IRC figure R507.3, deck posts to deck footing connection. 
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IRC (first) (Slide Layer) 

 

No audio on the slide. 
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IRC (second) (Slide Layer) 

 

No audio on the slide. 
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5.5 IRC Requirements: Pilings 

 

Notes: 

Click the tabs to read the IRC requirements for pilings. 
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IRC (first) (Slide Layer) 

 

No audio on the slide. 
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IRC (second) (Slide Layer) 

 

No audio on the slide. 
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5.6 ASCE 24: Footings or Foundation Requirements 

 

Notes: 

Here are the ASCE 24 footings and foundation requirements for you to review. 
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ASCE (first) (Slide Layer) 

 

No audio on the slide. 
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ASCE (second) (Slide Layer) 

 

No audio on the slide. 
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ASCE (third) (Slide Layer) 

 

No audio on the slide. 
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ASCE (fourth) (Slide Layer) 

 

No audio on the slide. 
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5.7 Footing/Foundation Failure 

 

Notes: 

This deck failed from inadequate footing depth and questionable soil.  

The post base held onto the footing and lifted up the concrete. 
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5.8 Footing/Foundation Failure 

 

Notes: 

This deck also failed from flood-related erosion and scour. 
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5.9 Footing/Foundation Failure 

 

Notes: 

Flood-related erosion and scouring is also what caused this porch to fail. 
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5.10 IRC Requirements: Post-to-Footing Connections 

 

Notes: 

The connectors shown are rated for both uplift and lateral resistance. They also provide a 1″ (25 
mm) standoff to reduce the potential for decay.  

Review the IRC requirements for post-to-footing connections and click Next to continue. 
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IRC (first) (Slide Layer) 

 

No audio on this slide. 
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IRC (second) (Slide Layer) 

 

No audio on this slide. 
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IRC (third) (Slide Layer) 

 

No audio on this slide. 
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IRC (fourth) (Slide Layer) 

 

No audio on this slide. 
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5.11 ASCE 24: Post-to-Footing Connections 

 

Notes: 

These post-to-footing connections can be hot-dip galvanized as per the requirements of ASCE 
24.. 

Review the ASCE 24 requirements. 
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ASCE (first) (Slide Layer) 

 

No audio on this slide. 
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ASCE (second) (Slide Layer) 

 

No audio on this slide. 
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ASCE (third) (Slide Layer) 

 

No audio on this slide. 
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ASCE (fourth) (Slide Layer) 

 

No audio on this slide. 
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5.12 Post-to-Foundation Failure 

 

Notes: 

This image shows an attached porch that failed because of inadequate lateral load connections 
at the post-to-foundation connection. 
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5.13 Post-Installed Base with a 1ʺ Standoff 

 

Notes: 

Post-installed bases with a 1” standoff: 

• Can be installed after the post is in place and the concrete has cured with ⅜″ (9.5 mm) 
anchors (ideal for existing wood posts on porches). 

• Are load rated for lateral and uplift resistance. 

• Can be HDG (hot dip galvanized) to meet the requirements of ASCE 24. 
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5.14 Post-Installed Base with a 1ʺ Standoff 

 

Notes: 

Note that threads must be fully engaged into a structural wood member. 

This is not recommended for non-top-supported members. 

Additionally, loads may not be sufficient for near edge guardrail posts. 

Use CPS (composite plastic standoff) to meet 1” (25 mm) post standoff requirements. 
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5.15 Post-Installed Base with a 1ʺ Standoff 

 

Notes: 

The illustrated standoff: 

• is rated for both uplift and lateral resistance 

• provides 1” (25 mm) standoff to reduce the potential for decay 

• can be HDG per ASCE 24 requirements, and 

• uses dowel pins and a ½” (12.5 mm) anchor for all sizes. 

 

515



5.16 Post-Installed Anchor Options 

 

Notes: 

There are a few anchor options for after the concrete has cured. 

• An acrylic-based structural adhesive, 

• Or an epoxy-based structural adhesive  

• Plus a precut HDG or stainless-steel all-thread rod, 

• Or, a stainless-steel concrete screw anchor. 

If edge distance permits, use a mechanically galvanized or stainless-steel wedge anchor. 
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5.17 Post- or Column-to-Joist or -Beam Connection 

 

Notes: 

More tabs! You know what to do! 
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 IRC (first) (Slide Layer) 

 

No audio on the slide. 
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IRC (second) (Slide Layer) 

 

No audio on the slide. 
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IRC (third) (Slide Layer) 

 

No audio on the slide. 
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IRC (fourth) (Slide Layer) 

 

No audio on the slide. 
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ASCE (Slide Layer) 

 

No audio on the slide. 
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5.18 Inadequate Post Connection 

 

Notes: 

This porch collapsed because post connections (which consisted of screws only) were 
inadequate. A post connector should have been used.  
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5.19 Post- or Column-to-Beam Connection 

 

Notes: 

Beam over post multi-ply beams include: 

• 4x post to double 2x beam, and               

• 6x post to triple 2x beam. 

And typical sizes for beam over post solid beams include: 

• 4 x 4 to 4x  

• 6 x 6 to 6x, and 

• 8 x 8 to 8x. 
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5.20 Post or Column to Joist or Beam Connection 

 

Notes: 

Here we see heavy duty column caps. The left column cap is for an end condition. Connectors 
are available in stainless steel or HDG. 
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5.21 Post or Column to Joist or Beam Connection 

 

Notes: 

Pictured here is a post on beam connection, a typical connection, and a beam on a steel column 
connection. Notice the orientation of the connector; it can be used upside right or can be 
inverted. 

 

526



5.22 Post or Column to Joist or Beam Connection 

 

Notes: 

If porch posts or decks are stacked so that the top post can attach on top of a beam and a 
bottom post can attach below to the same beam, then proprietary screws can be used to 
connect the beam to the bottom post and an inverted column cap can be used to attach the 
upper post to the beam. 

OR  

A corner post cap can be used to make the connection in all four corners. 
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5.23 Beam-to-Joist Connection Failures 

 

Notes: 

These decks failed because of inadequate lateral load joist-to-primary structure connections. 
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5.24 Beam-to-Joist Connections 

 

Notes: 

Review the code requirements for beam-to-joist connections. 
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IRC (first) (Slide Layer) 

 

No audio on this slide. 
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IRC (second) (Slide Layer) 

 

No audio on this slide. 
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ASCE  (Slide Layer) 

 

No audio on this slide. 
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5.25 Beam-to-Joist Connections 

 

Notes: 

This is the FEMA improved connection system that was developed for elevated coastal 
residential buildings as a result of numerous failures during Superstorm Sandy. After reviewing 
the illustration, click Next to continue. 
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5.26 Attached Decks: Lateral Load Requirements 

 

Notes: 

Review the lateral load code requirements and click Next to move on. 
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IRC (first) (Slide Layer) 

 

No audio on this slide. 
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IRC (second) (Slide Layer) 

 

No audio on this slide. 
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IRC (third) (Slide Layer) 

 

No audio on this slide. 
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ASCE (Slide Layer) 

 

No audio on this slide. 
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5.27 Lateral Load Connections 

 

Notes: 

Shown here is a 750 lb holdown. It does not require access to the joists inside the house for 
installation. 

It is only available in G185 steel. 
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5.28 Lateral Load Connections 

 

Notes: 

Shown here is a 1500 pound holdown. It does require access to the floor joists for installation. 

It is available in G185 steel and 316 stainless steel. 
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5.29 Deck-to-Primary Structure Lateral Load Connections 

 

Notes: 

These connectors provide a positive connection from the deck to the primary structure. They 
are ideal when the home and deck are being built. 

 

541



5.30 Attached Decks: Ledger Connection 

 

Notes: 

Please review the tables on ledger connections. When you are done, click Next to continue. 
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5.31 Exterior Stairways in Flood Hazard Areas: Risers 

 

Notes: 

The tabs reveal the code requirements for exterior stairways in flood hazard areas. 
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IRC (first) (Slide Layer) 

 

No audio on this slide. 
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IRC (second) (Slide Layer) 

 

No audio on this slide. 
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IBC (Slide Layer) 

 

No audio on this slide. 
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ASCE  (Slide Layer) 

 

No audio on this slide. 

 

 

547



5.32 Exterior Stairways in Flood Hazard Areas: Riser Requirements 

 

Notes: 

Neither of these stairways complies with the requirements just mentioned. The left stairway has 
openings greater than 4” and the right one has closed risers. Risers must be open but not allow 
the passage of a 4” sphere. 
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5.33 Exterior Stairways in Flood Hazard Areas 

 

Notes: 

Here’s more exterior stairway code information to review.  
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IRC (first) (Slide Layer) 

 

No audio on this slide. 
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IRC (second) (Slide Layer) 

 

No audio on this slide. 
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ASCE  (Slide Layer) 

 

No audio on this slide. 
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5.34 Exterior Stairways in Flood Hazard Areas 

 

Notes: 

Designers should consider: 

• whether the deck rim joist is designed to carry the live loads from the stairs 

• how the rim joist is mounted to the deck joist (end-grain nails or screws) 

• if the footing is sized to handle the additional stair loads, and 

• if the stairs are below the DFE, whether they should be designed with independent 
supports to minimize transfer of flood loads. 
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5.35 Exterior Stairways in Flood Hazard Areas 

 

Notes: 

Use the stair stringer connector pictured here with an appropriate header where the first tread 
steps down. 
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5.36 Exterior Stairways in Flood Hazard Areas: Connections 

 

Notes: 

If you have concerns as to whether or not the stairs are designed to support the load properly in 
a flood hazard area, or if the stairs are required to be independent from the deck, then the 
pictures shown provide a method for building stairs with independent supports. 

 

555



5.37 Review: Question 2 

 

Notes: 

Time for another review. Think about your answer then click Next to continue. 
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5.38 Review: Answer 2 

 

Notes: 

After reviewing the answer, click Next to continue. 
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6.1 Raised Foundations and Connections 

 

Notes: 

In this section of the course, we’ll examine corrosion resistance. 
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6.2 Corrosion Resistance 

 

Notes: 

Connectors, fasteners, and anchors need a level of corrosion resistance appropriate for the 
application. 

It is important to consider: 

• the environment/or exposure: For example: interior/exterior, industrial, air saturation 
levels, nearby large bodies of water, soil embedment, exposure to acid rain, and 
exposure to ocean salt air, spray, or mist or other chloride-containing atmospheric 
conditions 

• Also consider the wood preservative type: some are more corrosive than others, and 

• Think about wood species: Was an ammonia carrier used? (Douglas fir and wood with a 
high percentage of heartwood tend to be more acid). 
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6.3 Corrosion Resistance: IRC Requirements 

 

Notes: 

Review these corrosion resistance requirements and click Next to move on. 
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IRC (first) (Slide Layer) 

 

No audio on this slide. 
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IRC (second) (Slide Layer) 

 

No audio on this slide. 
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FEMA (Slide Layer) 

 

No audio on this slide. 
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6.4 Corrosion Resistance: IRC Requirements 

 

Notes: 

More corrosion resistance requirements to review. 
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IRC (first) (Slide Layer) 

 

No audio on this slide. 
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IRC (second) (Slide Layer) 

 

No audio on this slide. 
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IRC (third)  (Slide Layer) 

 

No audio on this slide. 
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6.5 Corrosion Resistance: Manufacturer Recommendations 

 

Notes: 

It is recommended:  

• To use stainless steel near large bodies of water, lakes for example, and in high humidity 
zones 

• To use it with pressure-preservative-treated (PPT) wood greater than UC4A (which is 
lumber treated for ground contact)  

• And to use it in acid rain/industrial zones 

Use 316 stainless steel in ocean salt air, spray, or mist/chloride applications. 
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6.6 Corrosion Resistance: ASCE Requirements 

 

Notes: 

Note that ASTM A653 deals with G185, which is hot-dipped galvanized prior to fabrication, or 
continuous galvanizing, and ASTM A123 deals grade 95 HDG, which is hot-dipped galvanized 
after fabrication, or batch or post HDG. ASTM A653 G185 and G90 connectors do not meet this 
requirement, even though they are galvanized. 
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ASCE (first) (Slide Layer) 

 

No audio on this slide. 
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ASCE (second) (Slide Layer) 

 

No audio on this slide. 
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ASCE (third) (Slide Layer) 

 

No audio on this slide. 
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6.7 Corrosion Resistance: ASCE Requirements 

 

Notes: 

Connectors with 100% pure zinc coating are galvanized before fabrication and are softer than 
the steel. The coating coverage around the edges and punched holes is minimal to none. 

For HDG, or hot-dip galvanized after fabrication, the amount of zinc varies according to 
thickness of steel, but it must be ≥14 ga. 

There are three zinc-iron alloy layers, all harder than the steel itself, plus a pure zinc layer. There 
is 100% coating coverage, including the edges. 

Connectors must be batch/post HDG (ASTM A123, grade 95) or 316 stainless steel. 

Fasteners and anchors must be HDG per ASTM A153, class C or stainless steel. 
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6.8 Corrosion Resistance Classifications 

 

Notes: 

Corrosion resistance refers to the ease with which materials react with a given environment. 
Knowing the classifications and coating recommendations will aid in selecting the appropriate 
material. 

A coating rated for Low resistance is used in primarily dry, interior, noncorrosive environments 
and applications. 

A coating rated for Medium resistance is used primarily when neither stainless steel nor a “low” 
level is recommended. 

• Connectors with a powder coat over ASTM A653, G185 (outdoor accents for example), 
have the same level as ASTM A653, G185 (medium). 

• Connectors hot-dip galvanized per ASTM A653 before fabrication. 

• Connectors galvanized per ASTM A123 are post HDG; and must be ≥14 gauge and meet 
the requirements of Table R507.2.3. 

Table R507.2.3 indicates that if “post hot-dipped galvanized per ASTM A123…minimum coating 
weight of 2.0 oz./ft2 (total both sides).” 
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6.9 Corrosion Resistance Classifications 

 

Notes: 

The High/severe category includes a variety of exposures including: 

• Near large bodies of water 

• PPT wood > UC4A 

• FRT (fire-retardant-treated) wood when moisture is present 

• Hardware is embedded in soil 

• Fertilizers 

• Exposed to acid rain 

• Exposed to ocean salt air, mist, or spray 

• Other chloride exposure conditions 

• Uncertain about the application or atmospheric exposure 

  

Type 316 stainless steels are the best recommendation for ocean salt air and other chloride 
environments. 
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6.10 Stainless Steel Connectors and Fasteners 

 

Notes: 

Based on testing conducted by the Forest Products Laboratory, the average withdrawal strength 
of smooth-shank stainless steel nails is lower than smooth-shank carbon steel nails by 20% to 
50%.  

Due to moisture cycling (wet and dry cycles), smooth-shank stainless steel nails tend to 
withdraw from the wood more easily. 

These images show smooth-shank stainless steel nails withdrawing from the wood only five 
months after installation. 
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6.11 Stainless Steel Connectors and Fasteners 

 

Notes: 

Testing of stainless-steel connectors with smooth-shank stainless steel nails showed an average 
of 25% to 31% lower loads for stainless nails. 

Take a moment to review the table, then click Next to continue. 
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6.12 Stainless Steel Connectors and Fasteners 

 

Notes: 

The allowable loads of stainless-steel connectors match carbon steel connectors when installed 
with proprietary stainless steel, ring-shank nails.  

After reviewing the tables, click Next to continue. 
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6.13 Recommendations in Flood Hazard Areas 

 

Notes: 

Manufacturers recommend: 

• Connectors that are exposed should be batch/post HDG or 316 stainless steel 

• Fasteners and anchors should be HDG per ASTM A153, Class C or stainless steel 

 

For exposed materials, ASCE 24 recommends: 

• Connectors should be batch/post HDG or 316 stainless steel 

• Fasteners should be HDG per ASTM A153, class C or stainless steel, and 

• Anchors should be HDG per ASTM A153, class C or stainless steel 
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6.14 Review: Question 3 

 

Notes: 

Time for a final review. Think about your answer, then click Next to continue. 
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6.15 Review: Answer 3 

 

Notes: 

Review the answer, then click Next to continue. 
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7.1 Boardwalk Construction in Flood Hazard Areas  

 

Notes: 

And finally, we will address boardwalk construction in flood hazard areas.  
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7.2 Boardwalks, Piers, and Docks 

 

Notes: 

Although the requirements for boardwalks and accessory structures are not in ASCE 24, unless 
the structure is subject to code requirements (Section 1.1), the NFIP recommends that 
constructing to resist natural hazards, including floods, reduces the need to rebuild and is 
considered a sustainable design approach. 

Failures frequently occur where the joists are toenailed to the beams or the beams tear away 
from the pilings at the bolt holes. 
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7.3 Boardwalks, Piers, and Docks 

 

Notes: 

Failings also frequently occur at the weakest connection, the notched pile to the beam.  

When the fasteners fail, it is usually because they are inadequate, and the fastener type and 
edge and end distances are not specified. 
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7.4 Boardwalks: Wood Beam-to-Beam Connections 

 

Notes: 

These graphics illustrate how beam-to-beam connections should be made. 

Note the use of through-bolts in this connection type. 
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7.5 Boardwalk Concrete Pile Cap 

 

Notes: 

Shown here are a ⅝″ threaded rod with anchoring adhesive, and ½” diameter through-bolts and 
½” threaded rod with anchoring adhesive. 
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7.6 Boardwalk Concrete Pile Cap 

 

Notes: 

Shown here are a ½” threaded rod with anchoring adhesive, and ½” diameter through-bolts and 
½” threaded rod with anchoring adhesive. 
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7.7 Boardwalk Concrete Pile Cap 

 

Notes: 

The far-left image shows a ⅜″ x 8” (9.3 mm x 200 mm) HDG spike that corroded even with 
galvanizing (shown in the second image from left) that is being replaced with “load-rated” 
timber 316 stainless steel screws, as seen in the images on the right.  
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7.8 Boardwalk: Deck Screws 

 

Notes: 

Review the table about load-rated 305 and 316 stainless steel wood deck board screws and click 
Next to continue. 
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8.1 Conclusion 

 

Notes: 

We’ve reached the end of our course.  Let’s quickly go over what we’ve learned together. 
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8.2 Summary 

 

Notes: 

Flooding is becoming an increasingly frequent, serious, and expensive problem in many areas of 
the US.  

There have been many structural failures of buildings, decks, porches, and boardwalks as a 
result of flood-related loads, and these failures have resulted in many hard-learned lessons that 
are now encapsulated as updated and improved requirements in several codes and standards. 

Manufacturers have also now developed flood-resistant connections that can tie together all the 
components of decks and porches into a safe, flood-resistant construction that will resist 
flotation, collapse, or lateral movement of the structure resulting from hydrodynamic and 
hydrostatic loads to meet or exceed these requirements. 

There have also been a number of failures due to connectors corroding because they were not 
resistant to wood preservatives, acid rain, high humidity, or salty environments. Manufacturers 
have also now developed a series of appropriately protected connectors and connections that 
will resist those caustic influences and thus ensure the safety of the structure. 

It is now feasible for designers to consult codes and standards in combination with 
manufacturer information to create safe, strong, and sustainable decks, porches, and 
boardwalks that can resist the steadily increasing threat and severity of floods and save 
homeowners the millions of dollars it would take to replace or repair them. 
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8.7 Thank You 

 

No audio on this slide. 
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ER-9 Fire Pumps (Central Ohio Code Officials Association)
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Outline 
Fire Pumps 

 
Course Length: 2 Hours 
Instructor:  Jeffrey A. Fecteau 
Phone: 952-838-5453 
E-Mail: Jeffrey.Fecteau@ul.com 
 
 
I.          Course Description 
 

Understanding the application of NEC, NFPA 20 and the IBC for Fire Pump installations. 
 
1. Acceptable Power Sources 
2. Power Source Reliability 
3. Continuity of Power 
4. Overcurrent Protection 
5. Disconnecting Means 
6. Circuit Conductors 
7. Equipment Location 
8. How to determine appropriate product certification 

 
 
II.         Course Competencies 
 

At the completion of this class, students should have the ability to recognize and locate 
the code requirements of fire pumps.  

 
 
 
III.        Goals and Objectives 
 

1. A better understanding of NEC Section 695 of the NEC, NFPA 20 Chapters 9 and 10 
as well as the applicable provisions of the IBC. 
2. A better understanding of how to use the NEC, NFPA 20, IBC and UL Product iQ to 
locate code requirements. 

             
 
IV.       Disclaimer Statement 
 
             “Course content may vary from this outline to meet the needs of this particular group” 
 
 
 
V.       Use of Cellular Phones and Pagers in Class 
 

All mobile phones may be in the vibrate mode during class instruction, if they do not 
have a vibrate setting, they must be turned off.                                                                 
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Fire Pumps

2

NFPA 20 –Standard for the Installation of Stationary 
Pumps for Fire Protection, 2019 edition
Chapter 9 –Electric Drive for Pumps
Chapter 10 –Electric-Drive Controllers and Accessories

NFPA 70 –National Electrical 
Code, 2020 edition
General Requirements: 
Chapters 1 through Chapter 4
Chapter 6 Article 695

3

NFPA 110
NFPA 20, Section 9.6.2.1 contains mandatory reference 
to NFPA 110 where a standby generator is provided. 

Adoption of NFPA 20 by Reference in the IBC

4

102.4 Referenced codes and standards. 
The codes and standards referenced in this code 
shall be considered part of the requirements of 
this code to the prescribed extent of each such 
reference and as further regulated in Sections 
102.4.1 and 102.4.2.

• 102.4.1 Conflicts. 

• 102.4.2 Provisions in referenced codes and 
standards.

913.1 General. Where provided, fire pumps for 
fire protection systems shall be installed in 
accordance with this section and NFPA 20.

2020 IBC Fire Pump Requirements

5

403.4 Emergency systems. The detection, alarm and
emergency systems of high-rise buildings shall comply with
Sections 403.4.1 through 403.4.8.

403.4.8.4 Emergency power loads. The following are 
classified as emergency power loads:

1. Exit signs and means of egress illumination required
by Chapter 10.

2. Elevator car lighting.
3. Emergency voice/alarm communications systems.
4. Automatic fire detection systems.
5. Fire alarm systems.
6. Electrically powered fire pumps.
7. Power and lighting for the fire command center

required by Section 403.4.6.

2020 IBC Fire Pump Requirements

6

405.8 Standby and emergency power.
A standby power system complying with Section 2702 shall be provided for the 
standby power loads specified in Section 405.8.1. An emergency power system 
complying with Section 2702 shall be provided for the emergency power loads 
specified in Section 405.8.2.

405.8.2 Emergency power loads. 
The following are classified as emergency power loads:
1. Emergency voice/alarm communications systems.
2. Fire alarm systems.
3. Automatic fire detection systems.
4. Elevator car lighting.
5. Means of egress and exit sign illumination as
required by Chapter 10.
6. Fire pumps.

1 2

3 4

5 6
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2020 IBC Fire Pump Requirements

902.1.2 Marking on access doors. …. fire pump rooms shall be labeled 
with an approved sign. The lettering shall be in contrasting color to the 
background. Letters shall have a minimum height of 2 inches with a 
minimum stroke of 3/8 inch.

902.1.4 Lighting. Permanently installed
artificial illumination shall be provided in 
the fire pump room.

2020 IBC Fire Pump Requirements

8

913.2.2 Circuits supplying fire pumps. Cables used for survivability of circuits 
supplying fire pumps shall be protected using one of the following methods:

1. Cables used for survivability of required critical circuits shall be listed in accordance 
with UL 2196 and shall have a fire-resistance rating of not less than 1 hour.

2. Electrical circuit protective systems shall have a fire-resistance rating of not less than 
1 hour. Electrical circuit protective systems shall be installed in accordance with their 
listing requirements.

3. Construction having a fire-resistance rating of not less than 1 hour.

4. The cable or raceway is encased in a minimum of 2 inches (51 mm) of concrete.

Exception: This section shall not apply to cables, or portions of cables, located within a 
fire pump room which is separated from the remainder of the occupancy with fire-
resistance-rated construction.

UL 2196 (Tests for Fire Resistive Cables) is the standard used to evaluate products 
covered by UL Product Category FHIT (Electrical Circuit Integrity Systems).

2020 IBC Fire Pump Requirements

913.4 Valve supervision. Where provided, the fire pump suction, discharge and 
bypass valves, and isolation valves on the backflow prevention device or assembly shall 
be supervised open by one of the following methods:

1. Central-station, proprietary or remote-station signaling service.
2. Local signaling service that will cause the sounding of an audible signal at a 

constantly attended location.
3. Locking valves open.
4. Sealing of valves and approved weekly recorded inspection where valves are 

located within fenced enclosures under the control of the owner.

913.4.1 Test outlet valve supervision. Fire pump test outlet valves shall be supervised
in the closed position.

913.5 Acceptance test. Acceptance testing shall be done in accordance with the 
requirements of NFPA 20.

2020 IBC Requirements for Fire Pumps

10

1008.3.3 Rooms and spaces. In the event of power supply
failure, an emergency electrical system shall automatically illuminate all of the 
following areas:
1. Electrical equipment rooms. 4. Generator rooms.
2. Fire command centers. 5. Public restrooms areas greater than 300 (sq. ft.)
3. Fire pump rooms.

2020 IBC Fire Pump Requirements

11

SECTION 2702
EMERGENCY AND STANDBY POWER SYSTEMS

2702.1 Installation. Emergency power systems and standby power systems shall 
comply with Sections 2702.1.1 through 2702.1.7.

2702.1.1 Stationary generators. Stationary emergency and standby power 
generators required by this code shall be listed in accordance with UL 2200.

UL 2200 (Stationary Engine Generator Assemblies) is the standard used to evaluate 
products covered by UL Product Category FTSR (Engine Generators)

2020 IBC Fire Pump Requirements

12

SECTION 2702
EMERGENCY AND STANDBY POWER SYSTEMS

2702.1.3 Installation. Emergency power systems and standby power systems required 
by this code or the IFC shall be installed in accordance with the IFC, NEC, NFPA 110 
and NFPA 111.

2702.1.4 Load transfer. Emergency power systems shall 
automatically provide secondary power within 10 seconds after 
primary power is lost, unless specified otherwise in this code. 
Standby power systems shall automatically provide secondary 
power within 60 seconds after primary power is lost, unless 
specified otherwise in this code.

7 8

9 10

11 12
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13

Article 695 Background

• Article 695 first appeared in 1996 NEC.

• Prior to the inclusion of Article 695 in the NEC inspectors, 
designers and installers deferred to the requirements within 
NFPA 20 or in many cases installed according to the  general 
requirements within the NEC.

• Concurrent with 1999 NEC revision cycle, NFPA Standards 
Council established a clear delineation of responsibilities 
between NFPA 20 and the NEC.

– Performance of fire pump installations – NFPA 20

– Installation of conductors and equipment for fire pump – NEC

14

695.1 Scope

(A) Covered:

(1) Electric power sources and interconnecting circuits

(2) Switching and control equipment dedicated to fire pump drivers

(B) Not Covered:

(1)  The performance, maintenance, and acceptance testing of the fire                 
pump system, and the internal wiring of the components of the system 

(2) Pressure maintenance (jockey or makeup) pumps
[motors in general are covered in Article 430]

(3)  Transfer equipment upstream of the fire pump transfer switch(es)

Informational Note: See NFPA 20-2019, Standard for the Installation of Stationary Pumps for                           
Fire Protection, for further information. 

15

NFPA 20 –1.1 Scope

1.1.1 This standard deals with the selection and installation of 
pumps supplying liquid for private fire protection.

1.1.2 The scope of this document shall include liquid 
supplies; suction, discharge, and auxiliary equipment; power 
supplies, including power supply arrangements; electric drive 
and control; diesel engine drive and control; steam turbine drive 
and control; and acceptance tests and operation.

1.1.3 This standard does not cover system liquid supply capacity 
and pressure requirements, nor does it cover requirements for 
periodic inspection, testing, and maintenance of fire pump 
systems.

1.1.4 This standard does not cover the requirements for installation 
wiring of fire pump units.

NFPA 20 4.7 Pumps, Drivers and Controllers

4.7.1* Fire pumps shall be listed for fire protection service.

4.27.8 The controller for a pressure maintenance pump shall be listed, not required 
to be listed for fire pump service.

4.31 Packaged Fire Pump Assemblies.
4.31.1(3) A package fire pump assembly shall be listed for fire pump service.

17

Power Sources NEC and NFPA 20 

NFPA 20
• 9.2.1 An electric motor–driven fire pump shall be 
provided with a normal source of power as a continually 
available source.

9.3 Alternate Power

• 9.3.1 Unless there is an installed power arrangement 
a described in 9.3.3, at least one alternative source 
of power shall be provided for high-rise buildings.

• 9.3.2* Other Sources. Except for an arrangement 
described in 9.3.3, at least one alternate source of 
power shall be provided where the normal source is 
not reliable.

NEC
• 695.3 -Electric motor-driven fire  pumps 
shall have a reliable source of power.

?

What is RELIABLE
18

NFPA 20 9.3.2* Reliability 

• Power outages due to failures in generation or transmission have not routinely
been experienced.

• The source power plant has not experienced any shutdowns of longer than 10 
continuous hours in the year prior to plan submittal.

• If the normal source power plant has been intentionally shutdown 
for longer than 10 hours in the past, it is reasonable to require a 
back-up source of power. 

13 14

15 16

17 18
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19

NFPA 20 9.3.2* Reliability 
(Additional Switching & OCP Devices)

• Only the disconnect switches and overcurrent protection devices permitted by 9.2.3 
are installed in the normal source of power.

• Power disconnection and activated overcurrent protection should only occur in the 
fire pump controller.

• If unanticipated disconnect switches or overcurrent protection devices are installed 
in the normal source of power that do not meet the requirements of 9.2.2, the 
normal source of power must be considered not reliable and a back-up source of 
power is necessary. 

20

NFPA 20 9.3.2* Reliability 
(Overhead Conductors)

• Fire departments responding to an incident at the protected facility will not operate 
aerial apparatus near live overhead power lines, without exception.

• A back-up source of power is required in case this scenario occurs and the normal 
source of power must be shut off.

• Many utility providers will remove power to the protected facility by physically cutting 
the overhead conductors.

• If the normal source of power is provided by overhead conductors, which is not 
identified, the utility provider could mistakenly cut the overhead conductor supplying 
the fire pump.

21

Individual Power Sources 
695.3(A)

(A) Individual Sources.

– Reliable,

– Capable of carrying indefinitely the sum of the locked-rotor current of the 
fire pump motor(s) and the pressure maintenance pump motor(s) and the full-
load current of the associated fire pump accessory equipment when connected 
to this power supply.

• Indefinitely - Having no exact limits

• Source will allow motor to run or try to run to failure

• Different approach than most motor installations in that the goal is 
reliability, however the equipment can be sacrificed for the greater 
goal of protecting lives and property

22

Individual Power Sources 
695.3(A)

(1) Electric Utility Service Connection.

– Separate service,

– Connection located a head of and not within the same cabinet, enclosure, vertical switch 
gear section or vertical switchboard section as the service disconnecting means.

– Connection located and arranged so as to minimize the possibility of damage by fire from 
within the premises and from exposing hazards.

– Taps a head of the service disconnecting means shall comply with 230.82(5)

– The service equipment shall comply with the labeling requirements in 230.2 and the location 
requirements in 230.72(B). [20:9.2.2(1)]

Remember:
Since this is a separate service for the fire pump as permitted by Section 230.2(A)(1), Section 250.25(C) 
requires the utility grounded conductor to be routed with the ungrounded conductors to each service 
disconnecting means and to be connected to the fire pump service disconnecting means grounded 
conductor terminal. 

23

Utility Service

EXHIBIT 695.2 - 2017 NEC Handbook
24

Individual Power Sources 
695.3(A)

(2) On-Site Power Production Facility.
– Source facility located and protected to minimize the possibility of damage by    

fire. [20:9.2.2 (2)]

(3) Dedicated Feeder.
– A dedicated feeder where derived from a service connection as described in 

695.3(A) (1). [20:9.2.2 (3)]

19 20

21 22

23 24
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25

On-Site Power Production Connection

Source 2017 NEC Handbook 26

Individual Power Sources 
NFPA 20 9.2.2(5) & NEC Section 695.5

Dedicated transformer connection directly from the service meeting the requirements of 
Article 695 of the NEC.

• Covers a customer owned transformer to lower or raise fire pump supply voltage

• Transformer sized at 125% of fire pump and pressure maintenance pump loads and        
100% of all other fire pump associated loads

• Transformer primary protection sized to carry locked-rotor current of fire pump and 
pressure maintenance pumps plus 100% of all other loads indefinitely 

• Transformer is dedicated to fire pump installation unless it is part of a multibuilding 
campus-style arrangement. 

27

Transformers NEC Section 695.5
Transformer permitted where:

• The supply voltage is different from the fire pump and controller requirements, and

• It is protected by a disconnecting means and overcurrent protective device(s), and

• It is dedicated to fire pump installation unless it is supplying campus-style complex 

28

Dedicated Transformer Overcurrent Protection

• Primary side OCPD to carry LRC indefinitely

• Secondary side overcurrent protection (OCP) is not permitted

• Conductors sized per 695.6(C) and 695.7 (not LRC)

29

Dedicated Transformer Sizing

Minimum sizing shall be at least 125% of the sum of:

•  The full load of the fire pump motor(s), plus

•  The full load of the jockey pump motor(s) (if applicable), plus

•  The full load of any associated equipment (where applicable).

30

Campus-Style Complex Transformer Sizing

Not less than:

•  125% of full load of the fire pump 
motor(s), plus

•  125% of full load of the jockey pump 
motor(s) (if applicable), plus

•  100% of the remaining load supplied 
by transformer

EXHIBIT 695.4 - 2017 NEC Handbook

25 26

27 28

29 30
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Campus-Style Complex Transformer Overcurrent 
Protection

Transformer, feeder conductors and overcurrent protection shall be coordinated so 
that :

•  Transformer is protected per 450.3

•  Feeder conductors are protected per 215.3

•  Overcurrent protection devices will carry indefinitely sum of:

– Locked-rotor current of fire pump motor(s)

– Locked-rotor current of pressure maintenance pump motors

– Full-load current of associated fire pump accessory equipment, and

– Remaining load supplied by transformer at 100%

– Locked-rotor requirement does not apply to feeder conductors

32

Multiple Power Sources
695.3(B)

• Where reliable power cannot be obtained from a source described in 695.3(A),
power shall be supplied from an approved combination of:

– Two or more individual sources, or

– From an approved combination of one or more of such power sources in
combination with an on-site standby generator

– From an approved combination of feeders constituting two or more power
sources as covered in 695.3(B)(2)

• Additional electrical source not required where back-up engine-driven or back-up
steam turbine-driven fire pump is installed

33

Multiple Power Sources 
On-Site Standby Generator 695.2

On-Site Standby Generator. A facility producing electric power on site as the alternate 
supply of electric power. It differs from a non-site power production facility; in that it is 
not constantly producing power.

34

On-Site Standby Generator 695.3 (D)
(D) On-Site Standby Generator as Alternate Source. An on-site standby generator(s) 

used as an alternate source of power shall comply with (D)(1) through (D)(3). [20:9.6.2.1]

(1) Capacity. The generator shall have sufficient capacity to allow normal starting and running
of the motor(s) driving the fire pump(s) while supplying all other simultaneously operated
load(s). [20:9.6.1.1]

Automatic shedding of one or more optional standby loads in order to comply with this
capacity requirement shall be permitted.

(2) Connection. A tap ahead of the generator 
disconnecting means shall not be required. 
[20:9.6.1.2] 

35

On-Site Standby Generator 
NFPA 20 9.6.2.1 & 9.6.2.3

•  Shall meet the requirements of Level 1, Type 10, Class X systems of NFPA 110, 
Standard for Emergency and Standby Power Systems.

•  Generator fuel supply capacity shall be sufficient 
to provide 8 hours of fire pump operation at 100% 
of the rated pump capacity in addition to the supply 
required for other demands.

36

On-Site Standby Generator NFPA 110
Chapter 4

• Level means the type of system, Level 1 has most stringent requirements for 
protection of life

• Type 10 identifies that it must provide power to load terminals of the transfer switch 
within 10 seconds

• Class X identifies the time of operation in hours without having to be refueled or 
recharged

31 32

33 34

35 36

608



4/27/2021

7

37

Multibuilding Campus Style Complexes 
NFPA 20 9.2.2(4) & NEC Section 695.3(C)

Feeder connection meeting the following conditions:

• Protected facility is part of a multibuilding campus-style arrangement.

• Backup source of power is provided from a source independent of the normal 
source of power.

• Impractical to supply the normal source of power through the arrangement in 
9.2.2(1), 9.2.2(2), or 9.2.2(3).

• Arrangement acceptable to the AHJ.

• Overcurrent protection device(s) in each disconnecting means selectively 
coordinated with any supply side overcurrent protective device(s).

38

Multiple Source Combinations for Reliable Power
Common combinations for single buildings

– One service plus an “on-site” generator.

– Two utility services.

Common combinations for multibuilding campus complexes

– One service plus a feeder.

– One feeder plus another feeder 
(supplied from different services)

– One feeder plus an on-site standby generator

39

Multiple Power Source Combinations NFPA 20

Other permitted combinations:

– One of the approved power sources and a redundant fire pump driven by a 
diesel engine complying with Chapter 11

– One of the approved power sources and a redundant fire pump driven by a 
steam turbine complying with Chapter 13

40

Continuity of Power 695.4

Direct Connection

• To a listed fire pump controller,

• To a listed combination fire pump controller and power transfer 
switch,

• To a listed fire pump power transfer switch.

41

Direct Connection

Fire pump controller is the service disconnecting mean

• Must be “SUSE” rated – 695.3(G)

Service installation must meet all applicable rules of Chapters 1- 4 (i.e. installation 
of service conductors and grounding per 250.24)

42

Connection Through Disconnecting Means
and Overcurrent Device 695.4(B)

Single disconnecting means with overcurrent protection shall be permitted between 
power source and:

• A listed fire pump controller

• A listed fire pump power transfer switch

• A listed combination fire pump controller and power transfer switch [20.9.1.2]

37 38

39 40

41 42
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43

Multibuilding Campus Style 695.4(B)(1)(b)
• For campus style arrangements

• Multiple disconnecting means with overcurrent protection shall be permitted as 
required by other sections of the NEC

• Overcurrent protection device(s) in each disconnecting means shall be selectively 
coordinated with any other supply side overcurrent protective device(s).

44

Connection Through Disconnecting 
Means and Overcurrent Device 695.4(B)(1)(c)

On-Site Standby Generator.

• Additional disconnecting means and an associated overcurrent protective device(s) 
shall be permitted.

45

Overcurrent Protection 695.4(B)(2)(a)(1)
• Overcurrent protection must be set to carry indefinitely the sum of the locked 

rotor current of all fire and jockey pump motors plus all other load. [20:9.2.3.4] 

• Limited to “next standard size per 240.6” above LRC

• Will impact meter disconnects for “cold sequence” 
arrangements

• Locked rotor requirement applies only to the overcurrent 
device, not to the circuit conductors

• Locked rotor currents are found in Table 9.5.1.1 of NFPA 20

Source NFPA 20-2019 46

Overcurrent Protection 
695.4(B)(2)(a)(2)

Second option for overcurrent protection is the use of an assembly listed for fire pump 
service with the following characteristics:

• Overcurrent protective device shall not open within 2 minutes at 600 percent of 
the full-load current of the fire pump motor(s).

• Overcurrent protective device shall not open with a re-start transient of 24 
times the full-load current of the fire pump motor(s).

• Overcurrent protective device shall not open within 10 minutes at 300 percent
of the full-load current of the fire pump motor(s).

• Trip point for circuit breakers shall not be 
field adjustable. [20:9.2.3.4.1]

47

Generator Overcurrent Protection 
695.4(B)(2)(b)

Overcurrent protective devices between an on-site standby generator and a fire pump 
controller:

• Selected and sized to allow for instantaneous pickup of the full pump room load,

• Shall not be larger than the value selected to comply with 430.62 to provide 
short-circuit protection only. [20:9.6.1.1]

48

Disconnecting Means Requirements 
695.4(B)(3)(a) & (b)

• Identified as “Suitable for Use As Service Equipment”

• Lockable in the “closed” position

• Not be located within the same enclosure, panelboard, switchboard, switchgear, 
or motor control center, with or without common bus, that supplies loads other than 
the fire pump.

• Sufficiently remote from other building service disconnecting means so that in 
advertent operation at the same time is unlikely

• For on-site standby generators disconnecting means located per 700.10(B)(5) and 
lockable in the “closed” position.

43 44

45 46

47 48
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49

Disconnecting Marking Requirements 
695.4(B)(3)(c)

• Marking on the cover of the disconnect

• Letters shall be at least 1 inch in height, and they shall be visible without opening 
enclosure doors or covers.

FIRE PUMP 
DISCONNECTING 

MEANS

50

Controller Marking Requirements 
695.4(B)(3)(d)

Placard required adjacent to the fire pump controller, stating;

• The location of this disconnecting means

• The location of the key (if the disconnecting means is locked).

51

Supervision Requirements 
695.4(B)(3)(e)

Supervision of the disconnecting means by one of the following:

• Central station, proprietary, or remote station signal device

• Local signaling service that causes the sounding of an audible signal at a 
constantly attended point

• Locking the disconnecting means in the closed position

• Sealing of disconnecting means and approved weekly recorded inspections 
when the disconnecting means are located within fenced enclosures or in 
buildings under the control of the owner

52

Instantaneous Trip Circuit Breakers 
695.3(H)

• An instantaneous trip circuit breaker shall be permitted in 
lieu of the overcurrent devices specified in 695.4(B)(2)(a)(1), 
provided that it is part of a transfer switch assembly listed
for fire pump service that complies with 695.4(B)(2)(a)(2).

• General requirement for use of instantaneous trip circuit 
breaker in 430.52(C)(3) limits the use only as component 
within a listed combination motor controller.

53

Utility Service and On-site Power Production
Source Conductors 695.6(A)(1)

• Physically routed outside the building and installed as service entrance conductors.

• Permitted to be routed through building if installed under, or enclosed within, not 
less than 2 inches of concrete [230.6(1) or (2)]

54

Feeders 695.6(A)(2)

Applies to feeders on the load side of the final disconnecting means or 
conductors connected directly to output terminals of standby generator:

• Shall be kept entirely independent of all other wiring.

• Shall supply only loads that are directly associated with the fire pump system, and

• Shall be protected to resist potential damage by fire, structural failure, or 
operational accident.

• If routed through a building, the conductors shall be protected from fire for 2 hours
Encased in a minimum 50 mm (2 in.) of concrete.
A listed fire-resistive cable system. (UL 2196)
A listed electrical circuit protective system. (UL 1724)

UL Product Category FHIT (Electrical Circuit Integrity Systems)

Systems incorporating cable protected with electrical circuit protective materials is evaluated to UL 1724, "Investigation for Fire Tests for Electrical Circuit Protective Systems."

Systems constructed with fire-resistive cable is evaluated to UL 2196, "Fire Test for Circuit Integrity of Fire-Resistive Power, Instrumentation, Control and Data Cables."

49 50

51 52

53 54
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UL Product Category FHIT 
(Electrical Circuit Integrity Systems)

Link to U.S. certified systems

56

UL Product iQ Category FHIT (Electrical Circuit Integrity Systems)

These are all links

Want to 
narrow the 

search

UL Product iQ Category FHIT (Electrical Circuit Integrity Systems)

58

System No. 25C
October 29, 2020

Fire-Resistive Rating (FRR) - 2 Hr.

Cable Size, AWG/ kcmil

Minimum EMT Raceway Trade Size, in.

Horizontal Installation: No. of Cables

1 2 3 4

8 1/2 1 1-1/4 1-1/4

6 3/4 1-1/4 1-1/4 1-1/2

4 1 1-1/4 1-1/2 2

3 1 1-1/4 1-1/2 2

1. Wall or Floor Assembly* — Minimum 2-hour fire rated concrete or masonry wall or concrete floor. Opening in wall or floor through which raceway 
passes is to be sized to closely follow the contour of the raceway. Through opening in wall or floor to be firestopped using a compatible firestop system.
See Through-penetration Firestop Systems (XHEZ) category for presently Certified firestop systems.

2. Raceway* — Reinforced Thermosetting Resin Conduit. Horizontal or Vertical installation; or EMT type steel conduit. Horizontal installation.

FRE COMPOSITES INC — BreathSaver Brand Type XW Conduit and Type XW elbows as follows:

59

ALLIED TUBE & CONDUIT CORPORATION — Type EMT E-Z Pull Brand
WESTERN TUBE & CONDUIT CORP — Type EMT

Cable Size, AWG/
kcmil

Minimum XW Raceway Trade Size, in.

Horizontal Installation:
No. of Cables

Vertical Installation:
No. of Cables

1 2 3 4 1 2 3 4

8 3/4 3/4 1 1 3/4 1 1-1/4 1-1/4

6 3/4 1 1-1/4 1-1/4 1 1-1/2 2-1/2 2-1/2

4 3/4 1 1-1/4 1-1/2 1-1/4 2 2-1/2 3

3 3/4 1-1/4 1-1/4 1-1/2 1-1/4 2 2-1/2 3

2A. Raceway Coupling* — (Not Shown).
FRE COMPOSITES INC — BreathSaver Brand Type XW coupling. Trade size to correspond with the type XW raceway size
RACO — Steel (all components) EMT Compression Couplings. Trade size to correspond with the EMT raceway size.

60

3. Fire Resistive Cables* — The hourly fire rating applies to cable passing completely through a fire zone and terminating a minimum of 12 inches beyond the fire rated wall or 
floor bounding the fire zone.
PRYSMIAN CABLES AND SYSTEMS USA LLC — Type RHW-2 Lifeline Brand of the following part numbers: G300 followed by 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 
76, 77, 78; or G31501 or G31496. To be installed as described herein and in accordance with the manufacturer's installation instructions SPL-FPT-0013 (TIS301H) dated Sep 
2020, SPL-FPT-0012 dated Sep 2020.

4. Supports — (Figure 1) — Min 12 gauge, by 1-1/2 in. wide or 1-5/8 in wide, painted or unpainted, slotted steel channels with hemmed flange edges. Channel bottom with or 
without holes. Lengths of slotted steel channels 5 ft and less shall be secured to the wall or floor with a min of two 1/4 in. diameter (or larger) by 2-1/4 in. min long concrete 
screws, or 1/4 in. diameter (or larger) by 1-3/4 in. long min steel masonry anchors. One screw or anchor to be located at each end of the slotted steel channel. Lengths of 
slotted steel channel in excess of 5 ft require a min of three screws or anchors, one at each end of the channel and one centrally located within the length of the channel. The 
supports shall be spaced a maximum of 5 ft. OC. When installing cable(s) in vertical runs, the maximum distance of cable within raceway shall be 24 ft.

4A. Trapeze-type Supports — (Figure 2) — The raceways shall be installed on/from trapeze-type supports. The trapeze-type supports shall be secured from the surface of the 
floor. The supports shall be spaced a maximum of 5 ft. OC.

5. Clamps — Steel 1-1/4 in. wide two-piece single-bolt pipe clamps. Size to correspond with the outside diameter of the raceway and as follows: Trade size 3/4-2 in. conduit, 
min 14-gauge; Trade size 2-1/2 in. conduit, min 12-gauge; Trade size 3 in. and larger conduit, min 11-gauge.

6. Pulling Lubricant — (Not Shown) — When installing cables within a raceway, the cables shall be coated with pulling lubricant.
AMERICAN POLYWATER CORP — Polywater LZ

7. Pull Box — (Optional Not Shown) — Cables installed in the horizontal or vertical orientation within type XW raceway, or in the horizontal orientation within EMT raceway, may 
utilize a Resolve One NEMA-4X stainless steel industrial control panel enclosure. Refer to the manufacturer's installation instructions, for additional details.

7A. Box Connector — (Not Shown) - For installation with item 7.
FRE COMPOSITES INC — BreathSaver Brand Type XW box connector. Trade size to correspond with the type XW raceway size.

8. Pull Box — (Optional Not Shown) — Cables installed in the horizontal orientation within EMT raceway may utilize a Wiegmann NEMA-1 steel cutout box enclosure. Refer to 
the manufacturer's installation instructions, for additional details.

8A. Box Connector — (Not Shown) - For installation with item 8.
RACO — Steel (all components) EMT Compression Box Connector. Trade size to correspond with the raceway size.

9. Insulating Bushing — For installation with item 8A. Prysmian P/N CUSEMT. Refer to the manufacturer's installation instructions, for additional details.

*Bearing the UL Classification Mark

55 56

57 58

59 60
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61

UL Product iQ Category FHIT (Electrical Circuit Integrity Systems)
Electrical Circuit Integrity Systems

62

Feeder Conductors 695.6(A)(2)(4) Exception

Supply conductors are exempt from fire-resistance ratings only were located in 
the electrical room of origin, and in the fire pump room unless otherwise required
by 700.10(D).

63

Conductor Size for Fire Pump 695.6(B)

• 125% of fire pump(s) FLC

• Plus 125% of jockey pump(s)

• Plus 100% of other equipment

• or, just 125% of fire pump FLC if only fire pump load(s)

In Part: Table 430.250 Full-Load Current, 
Three-Phase Alternating-Current Motors

64

Overcurrent Protection 
695.6(C)

General Rules:

• Short circuit protection only

• No overload protection

• Ground fault protection of equipment not permitted for fire pumps.

• Taps made to supply a fire pump shall be treated as service conductors in 
accordance with 230.6.

- The applicable distance and size restrictions in 240.21 shall not apply.

• Conductors directly connected to generator with an output greater than 2.25 
times the FLC of fire pump, conductors are to be installed per 695.6(B)

65

Pump Room Wiring Methods
695.6(D)

Wiring from the controllers to the pump motors shall be:

• Rigid Metal Conduit (RMC)

• Intermediate Metal Conduit (IMC)

• Electrical Metallic Tubing (EMT)

• Liquidtight Flexible Metal Conduit (LFMC)

• Liquidtight Flexible Nonmetal Conduit (LFNC-B)

• Metal-clad Cable with impervious covering (MC)

• Mineral Insulated Cable (MI)

66

Motor Connections 695.6(D)

• Electrical connections at motor terminal boxes shall be made with a listed
means of connection.

• Twist-on, insulation-piercing–type, and soldered wire connectors shall not be 
permitted to be used for this purpose.

61 62

63 64

65 66
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Listed Electrical Circuit Protective System
to Controller Wiring 695.6(H)

• Shall comply with any restrictions provided in the listing of the electrical circuit 
protective system used

• Junction box shall be installed ahead of the fire pump controller a minimum of 12 
inches beyond the fire-rated wall or floor bounding the fire zone.

• If required by the manufacturer of a listed electrical circuit protective system or by 
the listing, or as required elsewhere in this Code, the raceway between a junction 
box and the fire pump controller shall be sealed at the junction box in accordance 
with the instructions of the manufacturer. [20:9.8.2]

• Standard wiring between the junction box and the controller permitted. [20:9.8.3]

68

Junction Boxes 695.6(I)

• Junction boxes shall be securely mounted. [20:9.7(1)]

• Mounting and installing of a junction box shall not violate the enclosure type rating 
of the fire pump controller(s). [20:9.7(2)]

• Mounting and installing of a junction box shall not violate the integrity of the fire 
pump controller(s) and shall not affect the SCCR of the controller(s). [20:9.7(3)]

• As a minimum, a Type 2, drip-proof enclosure (junction box) shall be used where 
installed in the fire pump room.

• Enclosure shall be listed to match the fire pump controller enclosure type rating. 
[20:9.7(4)]

• Terminals, junction blocks, wire connectors, and splices, where used, shall be 
listed. [20:9.7(5)]

• A fire pump controller or fire pump power transfer switch shall not be used as a 
junction box to supply other equipment, including a pressure maintenance (jockey) 
pump(s).

69

Junction Connections 695.6(I)

Wire connections for fire pump circuits shall be listed.

70

Junction Points 695.6(I)

• Controller and transfer switch are not 
allowed to be used as a junction box 
for other circuits.

• Jockey pump connections are not 
allowed to be made in fire pump 
controller.

71

Raceway Connections to Controller Enclosure 695.6(J)

• Listed conduit hubs shall be used. [20:9.9.1]

• The type rating of the conduit 
hub(s) shall be at least equal to 
that of the fire pump controller. 
[20:9.9.2]

• The installation instructions of the 
manufacturer of the fire pump 
controller shall be followed. 
[20:9.9.3]

• Alterations to the fire pump 
controller, other than conduit entry
as allowed elsewhere in this Code, 
shall be approved by the AHJ. 
[20:9.9.4]

72

Voltage Drop 695.7

Performance requirements to assure the initial power circuit installation is satisfactory

At controller line terminals:

• During normal starting conditions, a 15% voltage drop is the maximum
permitted.

• During 115% of run condition, a 5% voltage drop is the maximum permitted.

67 68

69 70

71 72
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Listed Equipment 695.10

The following equipment shall be listed for fire pump service;

• Diesel engine fire pump controllers

• Electric fire pump controllers

• Electric motors

• Fire pump power transfer switches

• Foam pump controllers

• Limited service controllers 

[20:9.5.1.1, 10.1.2.1, 12.1.3.1]

74

Equipment Location 695.12(A)

Electric motor-driven fire pump controllers and power transfer switches shall be 
located as close as practicable to, and within sight of, the motors that they control.

75

Equipment Location NEC Section 695.12(D)
All energized equipment parts shall be located at least 12 inches above the 
floor level.

76

Equipment Location 
695.12(E)

The fire pump controller and power 
transfer switches shall be located
or protected so that they are not 
damaged by water escaping from 
pumps or pump connections.

77

Equipment Location 
695.12(F)

All fire pump control equipment 
shall be mounted in a substantial 
manner on noncombustible 
supporting structures.

78

Fire Pump Control Wiring Methods 695.14(E)

• Rigid Metal Conduit (RMC)

• Intermediate Metal Conduit (IMC)

• Liquidtight Flexible Metal Conduit (LFMC)

• Electrical Metallic Tubing (EMT)

• Liquidtight Flexible Nonmetallic Conduit (LFNC)

• Listed Metal-clad Cable with impervious covering (MC)

• Mineral Insulated Cable (Type MI)

73 74

75 76

77 78
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Generator Control Wiring Methods 695.14(F)

Control conductors installed between the fire pump transfer switch and the 
standby generator supplying the fire pump shall be;

• Separate from all other wiring

• Resist damage from fire and structural failure

• If routed through the building, protected by fore for 2 hours:

– Encased in 2 inches of concrete, or

– The cable or raceway is a listed fire-resistive cable system, or

– The cable or raceway is protected by a listed electrical circuit protective 
system.

80

Need More Information

UL Product Categories

QYZS (Fire Pump Controllers) 

QZGR (Fire Pump Controllers Over 600 V) 

QZKE (Fire Pump Controllers, Residential) 

QXZF (Fire Pump Motors)

XNVE (Transfer Switches, Fire Pump Motor Circuits)

BXUV (Fire Resistance Ratings)

FHIY (Electrical Circuit Protective Materials)

FHIT (Electrical Circuit Integrity Systems)

– UL Product iQ (https://productiq.ulprospector.com/en)

https://productiq.ulprospector.com/en

81 82
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88

Thank You

Any Questions?

Jeff Fecteau
Senior Regulatory Engineer

(952) 838-5453
Jeffrey.Fecteau@ul.com

85 86

87 88

617



File Attachments for Item:

ER-10 Flexible Sprinkler Hose Systems (Victaulic)

ESI, BO, MPE, BPE, PPE, MechPE, FPPE, BI, FPI, RBO, RPE, RBI, RMI (2 hours)

Staff Notes:

ESIAC Recommendation:

Committee Recommendation:

618



Page 1 of 6 

Flexible Sprinkler Hose Systems Outline 
 

 

Purpose • The purpose of this course is to provide students and professionals with an overview of the history of flexible sprinkler hose 
systems and how modern innovation is revolutionizing this fitting category with new technology. 

 
Learning 
Objectives 

At the end of this course, learners will be able to: 
• Identify the various designs of flexible hoses and brackets, and comprehend the important differences in how they perform 
• Recognize and inspect properly installed flexible sprinkler hose systems 
• Comprehend the hydraulic performance of flexible hoses 
• Locate technical support information for flexible sprinkler fitting systems 
• Comprehend why flexible sprinkler hose systems are an important component in fire safety 

 

Lesson Name 
Time 

Allotted 
(Minutes) 

Learning  
Objective Tasks  Required 

Materials 
Learning  

Method / Style 

Assessment 
Method And 
Performance 

Criteria 

Comments 

• Welcome 5 • Provide the learner 
with an introduction 
to staff, and an 
overview of 
guidelines, 
expectations and 
course structure 

• Define expectations 
and course structure 

• Attendance Book 
• PowerPoint 

Presentation File 
• Learner Guide 

• Lecture / 
Presentation 
− Auditory 
− Visual 

• N/A  

• Introduction • Provide the learner 
with an overview of 
lessons, materials, 
and objectives 

• Describe program 
details and purpose 

• PowerPoint 
Presentation File 

• Learner Guides 

• Lecture / 
Presentation 
− Auditory 
− Visual 

• N/A  

• Lesson 1: 
History Of 
Flexible Drop 
Technology 

21 • Comprehend why 
flexible drops are an 
important 
component in fire 
safety 

• Review the history of 
flexible drop 
technology 

• PowerPoint 
Presentation File 

• Learner Guide 

• Lecture / 
presentation 
− Auditory 
− Visual 

• Q&A during lesson 
• Assessment at the 

end of the course 
− Passing score  

is 80% 

 

      

Continued on next page  
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Design Document, Continued 

 
Details, continued 
 

Lesson Name 
Time 

Allotted 
(Minutes) 

Learning  
Objective Tasks Required 

Materials 
Learning  

Method / Style 

Assessment 
Method And 
Performance 

Criteria 

Comments 

• Lesson 2: 
Anatomy Of A 
Flexible Drop 

60 • Identify the various 
designs of flexible 
hoses and brackets, 
and comprehend the 
important 
differences in how 
they perform 

• Compare corrugated and 
braided hose designs 

• Examine UL Online 
Certification Directory 
listings to understand 
concept of equivalent 
length 

• Compare helical and 
annular corrugations in 
braided hose 

• Discuss corrosion 
concerns 

• Compare fixed and union 
end fittings 

• Introduce the use of 
ceiling brackets 

• PowerPoint 
Presentation 
File 

• Learner guide 
• Hose with 

helical 
corrugations 
(if available) 

• Braided hose 
with a kink (if 
available) 

• Lecture / 
presentation 
− Auditory 
− Visual 

• Q&A during lesson 
• Assessment at the 

end of the course 
− Passing score  

is 80% 

 

• Lesson 3: 
Application Of 
Flexible Drops 

76 • Identify the various 
designs of flexible 
hoses and brackets, 
and comprehend the 
important 
differences in how 
they perform 

• Comprehend the 
hydraulic 
performance of 
flexible drop 
systems 

• Discuss the use of 
flexible drops in 
commercial suspended 
ceilings 

• Identify methods of 
positioning and securing 
sprinkler systems in 
commercial suspended 
ceilings 

• Identify ways to prove or 
prevent tampering with 
brackets 

• List applicable standards 
for commercial 
suspended ceilings 

• Explore installation in 
hard-lid ceilings 

• Explore installation in 
block walls 

• Explore installation in 
clean room ceilings 

• Explore installation in 
industrial duct systems 

• PowerPoint 
Presentation 
File 

• Learner guide 

• Lecture / 
presentation 
− Auditory 
− Visual 

• Q&A during lesson 
• Assessment at the 

end of the course 
− Passing score  

is 80% 

 

620



Page 3 of 6 

• Explore installation in 
freezers and coolers 

• Explore installation in 
closed conveyor systems 

• Lesson 4: 
Inspection And 
Commissioning 

36 • Recognize and 
inspect properly 
installed flexible 
sprinkler fitting 
systems 

• Locate technical 
support information 
for flexible sprinkler 
fitting systems 

• Summarize applicable 
codes and standards 

• Review examples 
instructions for 
attachments to ceilings 

• Explain how Design 
Guides help verify the 
adequacy of a hydraulic 
system 

• Identify number of bends 
and bend radii in flexible 
hoses 

• Understand and identify 
potential kinks, bending 
stress, and residual 
torque in flexible hoses 

• PowerPoint 
Presentation 
File 

• Learner guide 

• Lecture / 
presentation 
− Auditory 
− Visual 

• Q&A during lesson 
• Assessment at the 

end of the course 
− Passing score  

is 80% 

 

      

Continued on next page  
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Design Document, Continued 

 
Details, continued 
 

Lesson Name 
Time 

Allotted 
(Minutes) 

Learning  
Objective Tasks Required 

Materials 
Learning  

Method / Style 

Assessment 
Method And 
Performance 

Criteria 

Comments 

• Lesson 5: The 
Future Of 
Flexible Drops 

17 • Comprehend the 
hydraulic 
performance of 
flexible drop 
systems 

• Locate technical 
support information 
for flexible sprinkler 
fitting systems 

• Identify the various 
designs of flexible 
hoses and brackets, 
and comprehend the 
important 
differences in how 
they perform 

• Explore advancements 
in hose technology that 
address common 
concerns during 
inspecting and 
commissioning 

• Explore advancements 
in bracket technology 
that address common 
concerns like torque 
requirements and 
product tampering 

• Utilize manufacturer 
Design Guides to 
accommodate changes 
from design to actual 
installation 

• PowerPoint 
Presentation File 

• Learner guide 

• Lecture / 
presentation 
− Auditory 
− Visual 

• Q&A during lesson 
• Assessment at the 

end of the course 
• Passing score  

is 80% 

 

• Review Session  
/ Q&A 

5 • Provide learner 
with a knowledge of 
additional resources 

• Answer all learner 
questions 

• Ask learners 
questions to check 
for comprehension 
of new skills and 
knowledge 

• Discuss new 
knowledge and skills 

• All materials 
listed above 

• Discussion / 
review material 
and skills 

• N/A  

 

Continued on next page 

622



Page 5 of 6 

Design Document, Continued 

 
Details, continued 
 

Lesson Name 
Time 

Allotted 
(Minutes) 

Learning  
Objective Tasks Required 

Materials 
Learning  

Method / Style 

Assessment 
Method And 
Performance 

Criteria 

Comments 

• Assessment 15 • Measure 
comprehension of 
new knowledge and 
skills 

• Demonstrate new 
knowledge and skills 

• Assessment 
− Hardcopy 

• Pen 

• Application of 
new knowledge 
and skills 
− Knowledge 
− Comprehension 
− Analysis 
− Evaluation 

• Assessment at the 
end of the course 
− Passing score  

is 80% 

 

• Course Close 5 • Review resources 
• Review assessment 
• Verify 
− All learner 

questions have 
been answered 

− All registration 
information 
completed and 
collected 

− All course 
evaluations 
completed and 
collected 

• Present feedback on 
the learner’s 
comprehension of new 
knowledge and skills 

• Communicate resource 
information 

• Present feedback on 
learning experience 

• Learner guide 
− Course 

evaluation is 
the last page 

• Additional 
course materials 
as needed 

• Discussion • Q&A as needed • The assessment 
is reviewed after 
all learners have 
provided their 
completed 
assessment to 
the facilitator 

• The facilitator is 
responsible for: 
− Collecting the 

completed 
assessments, 
course 
evaluations, 
and 
attendance 
book 

− Returning the 
above 
materials to 
the Training 
Administrator 
in the 
specified 
timeline 
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References 
 
 This course references the following publications: 

- NFPA 13: Standard for the Installation of Sprinkler Systems, 2007 Edition 
- NFPA 13: Standard for the Installation of Sprinkler Systems, 2019 Edition 
- UL 2443 Standard For Flexible Sprinkler Hose With Fittings For Fire Protection Service 
- FM 1637: Approval Standard for Flexible Sprinkler Hose with Threaded End Fittings 
- ASCE/SEI 7-10 
- International Building Code (IBC) 1613.6.3 Automatic Sprinkler Systems 
- NFPA 25: Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems, 2019 Edition 
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CRITERIA FOR SUBMITTING CONTINUING EDUCATION COURSES FOR BOARD 

OF BUILDING STANDARDS CERTIFICATIONS 

The Ohio Board of Building Standards approves Continuing Education Courses for building department personnel. The 
courses may be used for the attainment of goals that are connected with technical and professional development as they 
relate to enforcing and interpreting the Ohio State Building Codes. Board approval is granted only on course instruction 
pertaining to OBC, OMC, OPC, and RCO requirements and such other content areas directly related to the 
responsibilities of the certification for which credit is being requested. 

Instructors: Anyone or any organization promoting an approved course, is required to make full and accurate disclosure 
regarding course title, course approval number, number of credit hours, certifications for which the BBS has approved the 
class, and fees in promotion materials and advertising. The Board does not grant retroactive approval. It is

recommended that courses be submitted for approval well in advance of any scheduling of classes and advertising.  
Advertising shall not disclose improper approval information to the public. 

Course sponsors/co-sponsors: provide participants a certificate of completion containing the following information: 
name of participant, title of approved courses, BBS approval #, BBS approved certifications, date of the continuing 
education program, number of approved credit hours awarded and signature of authorized sponsor or instructor. 

Anyone or any organization administering an approved course shall provide the Board with advanced written information 
on scheduling of the course(s) (date and place) and provide to the Board a legible list of participants who completed the 
course with the name of course, date, and location. 

Participants: Must attend the complete course as presented by the instructor to receive credit hours approved by the 
Board. No partial credit shall be given to any participant who failed to complete the entire course as approved. The 
sponsor/co-sponsor or instructor shall formulate a method to verify the individual’s attendance and completion of the 
course. 

Board approval: Remains in effect through the calendar year of approval.  The course may be renewed administratively 
by sponsor application in subsequent years so long as it references current codes and standards Upon the Board’s
adoption of a new edition of the codes, course sponsors must update their course and submit to the Board for approval. 
The Board does not grant retroactive approval for courses presented prior to approval date. 

Facility/training area: Shall be capable of comfortably and safely seating at least the number of attendees with writing 
surfaces for each attendee; accessible to/and usable for people with disabilities; sized and provided with audio/visual 
equipment adequate so that each attendee can see the instructor(s) and overhead screen and hear the content of the 
training programs; illuminated for writing and that the content on an overhead screen can be seen easily by all attendees; 
non-smoking in the training room; sound controlled so that outside noise will not interfere with the training. 

Ohio Board of Building Standards 
6606 Tussing Road 
PO Box 4009 
Reynoldsburg, OH 43068-9009 U.S.A. 

Gerald O. Holland, Chairman 

 An Equal Opportunity Employer and Service Provider 

 614 | 644 2613 
     Fax 614 | 644 3147 

  TTY/TDD 800 | 750 0750 
 www.com.ohio.gov 625



 APPLICATION 

COURSE INFORMATION: 

Course Title: 

       New Course Submittal: Update Course:   Prior Approval Number: 
Purpose and Objective:

Number of Instructional Contact Hours that can be obtained upon completion: 

If Multi-Session, Number of Instructional Contact Hours Per Session:     

Program Applicable for the Following Participants: 

  Building Official  Master Plans Examiner  Building Inspector  Fire Protection Inspector  Mechanical Inspector  
Plumbing Inspector     

Non-Res IU Inspector 
Building Plans Exam.
Plumbing Plans Exam.     
Electrical Plans Exam.      
Mechanical Plans Exam. 
Fire Protect. Plans Exam.

  Res Building Official   Res Plans Examiner  Res Building Inspector  Res Mechanical Inspector  Res IU Inspector 

Electrical Safety Inspectors 
Location of ESI Course:      Date(s) of ESI Course(s): 

SUBMITTAL CHECKLIST:  Make Sure all of the Following Information is Submitted: 
Check 

Off 
Course Submitter: Name of contact person and their certification numbers, organization, address, fax, phone 
Course Sponsor: Organization sponsoring or requesting the program (if any) 
Course Title: Name of course (related to content) 
Purpose/Objective: Describe purpose and how course will improve competency of certification(s) listed 
Contact Hours: Indicate instructional time and credit requested in hours (e.g.: 0.5 hr, 1 hr, 3.5 hrs) 
Participants: Check off each certification for which credit is requested (for which course relates to certification) 
Content of Program: Include collated agenda, time schedule, course outline; list specific sections of code, references, and topics covered 
Course Materials: Collated workbooks, handouts, hard copy or electronic versions of program is available 
Instructor(s) Info.: Resume of professional/educational qualifications & teaching/training experience/BBS certifications 
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Flexible Sprinkler Hose Systems

The purpose of this course is to provide students and professionals with an overview of the history of flexible sprinkler

 hose systems and how modern innovation is revolutionizing this fitting category with new technology. Objectives: Identify the various designs of 

flexible hoses and brackets, and comprehend the important differences in how they perform.Recognize and inspect properly installed flexible sprinkler 

hose systems. Comprehend the hydraulic performance of flexible hoses. Locate technical support information for flexible sprinkler fitting systems.

Comprehend why flexible sprinkler hose systems are an important component in fire safety.
2 hours
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Victaulic® University

Continuing Education 

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

FLEXIBLE SPRINKLER 
HOSE SYSTEMS

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

LEARNING OBJECTIVES:

LESSONS:

At The End Of This Course, You Will Be Able To:

• Identify The Various Designs Of Flexible Hoses And Brackets, And Comprehend 
The Important Differences In How They Perform

• Recognize And Inspect Properly Installed Flexible Sprinkler Hose Systems

• Comprehend The Hydraulic Performance Of Flexible Sprinkler Hose Systems

• Locate Technical Support Information For Flexible Sprinkler Hose Systems

• Comprehend Why Flexible Sprinkler Hose Systems Are An Important Component In 
Fire Safety

• History Of Flexible Sprinkler Hose Technology

• Anatomy Of A Flexible Sprinkler Hose System

• Application Of Flexible Sprinkler Hose Systems

• Inspection & Commissioning

• Advancements In Flexible Sprinkler 
Hose Systems

• Review Session / Q&A

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Course #VICAIA001

AIA CES Approved Provider: Victaulic University Continuing Education is an American Institute
of Architects Continuing Education System (AIA CES) Approved Provider.

This course is registered with AIA CES for continuing professional education. As such, it does not
include content that may be deemed or construed to be an approval or endorsement by the AIA
of any material of construction or any method or manner of handling, using, distributing, or
dealing in any material or product.

Credit(s) earned on completion of this course will be reported to AIA CES for AIA members.
Certificates of Completion for both AIA members and non-AIA members are available
upon request.

IACET Accredited Provider: Victaulic® University Continuing Education has been awarded
Accredited Provider status by the International Association for Continuing Education and Training
(IACET), 21670 Ridgetop Circle, Suite 170, Sterling, VA 20166 — (703) 763-0705 —
info@iacet.org. In obtaining this approval, Victaulic University Continuing Education has
demonstrated that it complies with the ANSI / IACET Standard, which is recognized
internationally as a standard of good practice. As a result of their Accredited Provider
accreditation status, Victaulic University Continuing Education is authorized to offer IACET CEUs
for its programs that qualify under the ANSI / IACET Standard.

Course 24456

International Code Council (ICC) Preferred Provider: Victaulic University Continuing
Education is a member of the ICC Preferred Provider Network. The Preferred Provider Program
recognizes and promotes ICC-approved educational offerings by a variety of Providers, as they
relate to codes, standards, and guidelines, as well as building construction materials, products,
and methods.

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

History Of Flexible Sprinkler 
Hose Technology

Flexible Sprinkler
Hose Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020 VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

What Is A Flexible Sprinkler 
Hose System?

Bracket

Reducer

Sprinkler

Adapter

Hose

1 2

3 4

5 6
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History Of Flexible Drop Technology

1980s 1990s 2000s 2010s

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

History Of Flexible Drop Technology

1980s 1990s 2000s 2010s

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

History Of Flexible Drop Technology

1980s 1990s 2000s 2010s

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

History Of Flexible Drop Technology

1980s 1990s

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

2010s2000s

Anatomy Of A Flexible Sprinkler 
Hose System

Flexible Sprinkler
Hose Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Hose Design: 
Corrugated Vs. Braided

• Corrosion Resistance

• End Fittings

• Brackets

Flexible Drop Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020
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9 10

11 12
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Hose Design: Corrugated vs. Braided

Corrugated (Non-Braided) Braided

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Corrugated / Non-Braided

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

https://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=VENF.EX15217&ccnshorttitle=Flexible+Sprinkler+Hose+with+Fittings&objid=1078823597&cfgid=1073741824&version=versionless&parent_id=1073994528&sequence=1

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=VENF.EX15793&ccnshorttitle=Flexible+Sprinkler+Hose+with+Fittings&objid=1081140077&cfgid=1073741824&version=versionless&parent_id=1073994528&sequence=1

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Design Consists 
Of A Corrugated 
Hose With An 
Exterior Braid

Braided Hose

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=VENF.EX15910&ccnshorttitle=Flexible+Sprinkler+Hose+with+Fittings&objid=1081580642&cfgid=1073741824&version=versionless&parent_id=1073994528&sequence=1

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020
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Braided Hose Using
Annular Corrugations

Pic Pic

Helical Corrugations Annular Corrugations

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

https://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=VENF.EX15217&ccnshorttitle=Flexible+Sprinkler+Hose+with+Fittings&objid=1078823597&cfgid=1073741824&version=versionless&parent_id=1073994528&sequence=1

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Corrosion Resistance

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

End Fittings: Branch Line Adapters

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

End Fittings: Reducers

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Two Styles:
‒ Fixed

‒Union

Connection To The Hose

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

19 20

21 22

23 24
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Brackets

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Applications Of Flexible Sprinkler 
Hose Systems

Flexible Sprinkler
Hose Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Commercial Suspended Ceilings

• Hard-Lid Ceilings

• Block Wall / Surface Mount

• Cleanrooms

• Industrial Duct Systems

• Freezer & Cooler

Applications

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Commercial Suspended Ceilings

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Response Time

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

25 26

27 28

29 30

631



Flexible Sprinkler Fitting Systems 4/22/2021

VU‐GUIDE‐8001‐E‐ENG‐US  8323 REV A  07/2019 6

Response Time

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Response Time

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Methods Of Securing To The Grid

Pic Pic pic

Clamp Method Snap Method Screw Method

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Mechanical Strength Testing

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Tamper Evidence / Resistance

Pic Pic

Screw Secure to the Grid 
– Square Drive

Tamper Evident Label

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• ASCE/SEI 7

• ASTM International Standards
‒ ASTM C635 / C635M

‒ ASTM C636 / C636M

‒ ASTM E580 / E580M

• International Building Code (IBC)

• NFPA 13: Standard For The Installation Of 
Sprinkler Systems

• FM 1637: Approval Standard For Flexible Sprinkler Hose 
With Threaded End Fittings

• UL 2443: Standard For Flexible Sprinkler Hose With 
Fittings For Fire Protection Service

Applicable Standards

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020
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Hard-Lid Ceilings

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Block Wall / Surface Mount

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Cleanrooms

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Industrial Duct Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Freezer And Cooler

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Inspection & Commissioning

Flexible Sprinkler
Hose Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

37 38

39 40
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• Inspecting Mounting Brackets

• Inspecting Hoses

• Codes And Standards

Inspection And Commissioning

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020 VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Inspecting Mounting Brackets

• Number Of Bends

• Bend Radius

• Kinking

• Bending Stress

• Residual Torque

Inspecting Hoses

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Design vs. 
Installation

Hydraulic Calculations

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Number Of Bends

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

One Bend Two Bends Three Bends

Note: For out-of-plane (three-dimensional) bends, care must be taken to avoid imparting torsional stress on the hose.

Bend Radius

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020
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Kinking

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Stress Factors

• Function Of The Hose Design

• Manufacturers Installation Criteria

Bending Stress

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• What Is Residual 
Torque?

• What Is The Danger 
Of Residual Torque?

• How Can You 
Determine If There 
Is Residual Torque?

Residual Torque

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Codes And Standards

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Advancements In Flexible 
Sprinkler Hose Systems

Flexible Sprinkler
Hose Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Kink Less Or Not 
At All

• Meet The Industry  
Minimum Bend 
Radius

• Meet The Industry 
Maximum Number 
Of Bends

Hoses

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020
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Brackets

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Brackets Designed To Be Used 
Across Multiple Applications

• Brackets Designed To Accommodate 
Specific Ceiling Types

• Faster, Easier Installations Without 
Compromising Safety

• Products That Eliminate Small 
Diameter Threaded Connections
‒ Faster, Easier To Install

‒Reduce Jobsite Mess

‒Reduce The Potential For Leaks

End Fittings

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Standardization

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Continued Testing, Direction, And 
Support For Flexible Hose Systems

• Improves The Level Of Technology

• Offers Guidance On The Installation 
And Adoption Of Products

Review Session / Q&A

Flexible Sprinkler
Hose Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Manufacturer Websites

• Product Submittals

• Product / System Videos

• Installation Manuals

• Technical And Design Data

• White Papers

• Case Studies

• Approving Industry Organizations

Learn More

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

LEARNING OBJECTIVES:

LESSONS:

At The End Of This Course, You Will Be Able To:

• Identify The Various Designs Of Flexible Hoses And Brackets, And Comprehend 
The Important Differences In How They Perform

• Recognize And Inspect Properly Installed Flexible Sprinkler Hose Systems

• Comprehend The Hydraulic Performance Of Flexible Sprinkler Hose Systems

• Locate Technical Support Information For Flexible Sprinkler Hose Systems

• Comprehend Why Flexible Sprinkler Hose Systems Are An Important Component In 
Fire Safety

• History Of Flexible Sprinkler Hose Technology

• Anatomy Of A Flexible Sprinkler Hose System

• Application Of Flexible Sprinkler Hose Systems

• Inspection & Commissioning

• Advancements In Flexible Sprinkler 
Hose Systems

• Review Session / Q&A

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020
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Assessment & Course Close

Flexible Sprinkler 
Hose Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• Complete Final Assessment And 
Provide To Facilitator

• Complete Course Evaluation And 
Provide To Facilitator

• Verify You Have Signed The 
Attendance Book

Instructions

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Thank You!

Flexible Sprinkler             
Hose Systems

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Victaulic 

At A Glance 

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Victaulic History

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

• 100,000+ Products & Patented Technologies
• ½” - 144” | DN15 – DN3600 Diameter Solutions

Grooved Mechanical 
Piping Products

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020
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Diverse Material Solutions

• Metals

• Plastics

• Coatings / Linings

• Epoxy

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020

Diversity In Market Solutions

VU-PPT-8100-E-ENG-GLB 15087 Rev A  04/2020
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