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2021 UNIFORM PLUMBING
CODE QUICKPASS™ STUDY GUIDE 

COMBO

2015 CERTIFIED WELDING
INSPECTOR QUICKPASS™ STUDY 

GUIDE COMBO

                                      Includes:
    Certified Welding Inspector QuickPass Flash-Cards 
Certified Welding Inspector QuickPass Study Guide w / CD-ROM 
                       Welding Symbols Quick-Card 
         (QP-2015WLDCOMBO) ............... $109.85
 

2020 JOURNEYMAN ELECTRICIAN 
EXAM QUICKPASS™ STUDY GUIDE 

COMBO
                                          Includes:
     Journeyman Electrician Exam QuickPass Flash-Cards 
   Journeyman Electrician Exam QuickPass Study Guide w / CD-ROM 
                    National Electrical Code Quick-Card 
             (QP-2020JRNCOMBO) ............... $99.85
 

IRC2018
Residential Code®

INTERNATIONAL CODES®
A Member of the International  

Code Family®

B1

INTERNATIONAL

Based on

B1 Residential Building 
Inspector Study Guide

QuickPass™

  Practice Exams for the International Code Council  
ICC   Inspector Certification Exam

BOOK+CD-ROM
Over 1,300 

Practice Questions 
& Answers!
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EVERYTHING YOU’LL NEED  
TO PASS YOUR ICC EXAM!

®

IRC®  IS A REGISTERED TRADEMARK OF THE INTERNATIONAL CODE COUNCIL. 
QUICKPASS IS A REGISTERED TRADEMARK OF BUILDER'S BOOK, INC. 

©2019 BUILDER’S BOOK, INC. 
                                                                   

Builder’s Book, Inc.
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     Tel: 1-800-ASK-BOOK   Fax: 818-887-7990
            (1-800-275-2665)
      Order Online at : www.buildersbook.com

IBC

Building Code®
INTERNATIONAL CODES®

A Member of the International 
Code Family®

B2

INTERNATIONAL

Based on

B2 Commercial Building 
Inspector Study Guide

QuickPass™

  Practice Exams for the International Code Council  
ICC   Inspector Certification Exam

BOOK+CD-ROM
Over 1,000  

Practice Questions 
& Answers!
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EVERYTHING YOU’LL NEED 
TO PASS YOUR ICC EXAM!

®

2018

IBC®  IS A REGISTERED TRADEMARK OF THE INTERNATIONAL CODE COUNCIL. 
QUICKPASS IS A REGISTERED TRADEMARK OF BUILDER'S BOOK, INC. 
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IRC

INTERNATIONAL CODES®

E1Based on

E1 Residential Electrical 
Inspector Study Guide

QuickPass™

  Practice Exams for the International Code Council  
ICC   Inspector Certification Exam

BOOK+CD-ROM
Over 900 Practice 

Questions & 
Answers!

EVERYTHING YOU’LL NEED 
TO PASS YOUR ICC EXAM!

®

2017 NFPA 70®
INTERNATIONAL RESIDENTIAL CODE® &

National Electrical Code®

2018

IRC®  IS A REGISTERED TRADEMARK OF THE INTERNATIONAL CODE COUNCIL.
NFPA70® IS A REGISTERED TRADEMARK OF NATIONAL FIRE PROTECTION ASSOCIATION. 
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C

2018
INTERNATIONAL CODES®

E2Based on

E2 Commercial Electrical 
Inspector Study Guide

QuickPass™

  Practice Exams for the International Code Council  
ICC   Inspector Certification Exam

BOOK+CD-ROM
Over 600  

Practice Questions 
& Answers!
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EVERYTHING YOU’LL NEED  
TO PASS YOUR ICC EXAM!

®

2017 NFPA 70®

National Electrical Code®

NFPA70®  IS A REGISTERED TRADEMARK OF THE INTERNATIONAL CODE COUNCIL. 
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IRC2018 Residential Code®
INTERNATIONAL CODES®

A Member of the International  
Code Family®

M1

INTERNATIONAL

Based on

M1 Residential Mechanical 
Inspector Study Guide

QuickPass™

  Practice Exams for the International Code Council  
ICC   Inspector Certification Exam

BOOK+CD-ROM
Over 700  

Practice Questions 
& Answers!
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2018 Mechanical Code®
INTERNATIONAL CODES®

A Member of the International  
Code Family®

M2
INTERNATIONAL

Based on

M2 Commercial Mechanical 
Inspector Study Guide

QuickPass™

  Practice Exams for the International Code Council  
ICC   Inspector Certification Exam

BOOK+CD-ROM
Over 1,400  

Practice Questions 
& Answers!

Inclu
de

s a
n 

In
te

ra
ct

iv
e 

CD
-R

OM
 w

ith
 ti

m
ed

 & untim
ed exams!

EVERYTHING YOU’LL NEED  
TO PASS YOUR ICC EXAM!
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IRC2018 Residential Code®
INTERNATIONAL CODES®

A Member of the International  
Code Family®

P1

INTERNATIONAL

Based on

P1 Residential Plumbing 
Inspector Study Guide

QuickPass™

  Practice Exams for the International Code Council  
ICC   Inspector Certification Exam

BOOK+CD-ROM
Over 700  Practice 

Questions & 
Answers!
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EVERYTHING YOU’LL NEED 
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®

IRC®  IS A REGISTERED TRADEMARK OF THE INTERNATIONAL CODE COUNCIL. 
QUICKPASS IS A REGISTERED TRADEMARK OF BUILDER'S BOOK, INC. 

©2019 BUILDER’S BOOK, INC. 

Builder’s Book, Inc.
8001 CANOGA AVENUE CANOGA PARK, CA 91304
     Tel: 1-800-ASK-BOOK   Fax: 818-887-7990

(1-800-275-2665)
      Order Online at : www.buildersbook.com

IPC2018 Plumbing Code® & IFGC®
INTERNATIONAL CODES®

A Member of the International  
Code Family®

P2

INTERNATIONAL

Based on

P2 Commercial Plumbing 
Inspector Study Guide

QuickPass™

  Practice Exams for the International Code Council  
ICC   Inspector Certification Exam

BOOK+CD-ROM
Over 1,500  

Practice Questions 
& Answers!
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EVERYTHING YOU’LL NEED 
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BOOK + CD-ROM
B1 RESIDENTIAL BUILDING 
INSPECTOR STUDY GUIDE
BASED ON 2018 IRC®

Over 1,300 unique practice questions!  
This study guide tests your knowledge with 
over 1,300 questions from all areas covered 
in the ICC® B1 Certification Exam.  
43 Subject and Code Section specific exams! 

(9781622702145)...................... $74.95
2015 Edition (9781622701087).......................... $69.95

BOOK + CD-ROM
B2 COMMERCIAL BUILDING  
INSPECTOR STUDY GUIDE 
BASED ON 2018 IBC®

Over 1,100 unique practice questions!  
This study guide tests your knowledge with 
over 1,100 questions from all areas covered in 
the ICC® B2 Certification Exam.  
31 Subject and Code Section specific exams!  

(9781622702183)...................... $74.95
2015 Edition (9781622701124)........................... $69.95

BOOK + CD-ROM
E2 COMMERCIAL ELECTRICAL 
INSPECTOR STUDY GUIDE
BASED ON 2017 NFPA 70®

Over 600 unique practice questions!  
This study guide tests your knowledge with 
over 600 questions from all areas covered in 
the ICC® E2 Certification Exam.  
7 Subject and Code Section specific exams!  

(9781622702190)...................... $74.95
2015 Edition (9781622701131)........................... $69.95

BOOK + CD-ROM
M2 COMMERCIAL MECHANICAL 
INSPECTOR STUDY GUIDE
BASED ON 2018 IMC®

Over 1,400 unique practice questions! This 
study guide tests your knowledge with over 
1,400 questions from all areas covered in the 
ICC® M2 Certification Exam.  
22 Subject and Code Section specific exams!  

(9781622702206)..................... $74.95
2015 Edition (9781622701148)........................... $69.95

BOOK + CD-ROM
P2 COMMERCIAL PLUMBING 
INSPECTOR STUDY GUIDE
BASED ON 2018 IPC® & 2018 IFGC®

Over 1,500 unique practice questions!  
This study guide tests your knowledge with 
over 1,500 questions from all areas covered in 
the ICC® P2 Certification Exam.  
22 Subject and Code Section specific exams! 

(9781622702213)...................... $74.95
2015 Edition (9781622701155)........................... $69.95

BOOK + CD-ROM
E1 RESIDENTIAL ELECTRICAL 
INSPECTOR STUDY GUIDE
BASED ON 2018 IRC® & NFPA 70®

Over 900 unique practice questions! 
This study guide tests your knowledge with
over 900 questions from all areas covered in 
the ICC® E1 Certification Exam.
10 Subject and Code Section specific exams!

(9781622702152)...................... $74.95 
2015 Edition (9781622701094).......................... $69.95 

BOOK + CD-ROM
M1 RESIDENTIAL MECHANICAL 
INSPECTOR STUDY GUIDE
BASED ON 2018 IRC®

Over 700 unique practice questions!  
This study guide tests your knowledge with 
over 700 questions from all areas covered in  
the ICC® M1 Certification Exam.  
13 Subject and Code Section specific exams!

(9781622702169)...................... $74.95 
2015 Edition (9781622701100)........................... $69.95 

BOOK + CD-ROM
P1 RESIDENTIAL PLUMBING 
INSPECTOR STUDY GUIDE
BASED ON 2019 IRC®

Over 700 unique practice questions!  
This study guide tests your knowledge with 
over 700 questions from all areas covered 
in the ICC® P1 Certification Exam.  
9 Subject and Code Section specific exams!

(9781622702176)...................... $74.95 
2015 Edition (9781622701117)............................ $69.95 

EVERYTHING YOU’LL NEED TO PASS THE ICC INSPECTOR EXAM!

PRACTICE EXAMS FOR THE ICC INSPECTOR CERTIFICATION!

                                          Includes:
         Uniform Plumbing Code QuickPass Flash-Cards  
    Uniform Plumbing Code QuickPass Study Guide w / CD-ROM 
                    Uniform Plumbing Code Quick-Card 
              (QP-2021UPCCOMBO) ................ $119.85
 

COMBO PACK 15% DISCOUNT

NLTR228 • © 2020 Builder’s Book, Inc. • Bookstore/Publisher • 8001 CANOGA AVE • CANOGA PARK, CA 91304
PHONE (818) 887-7828 • TOLL FREE 1-800 ASK-BOOK • FAX (818) 887-7990 • WEBSITE: www.BuildersBook.com

Al
l p

ric
es

 a
re

 s
ub

je
ct

 to
 c

ha
ng

e 
w

ith
ou

t p
rio

r n
ot

ic
e.

A
C

T
 N

O
W

 A
N

D
 G

E
T

 A
 1

5
%

 D
IS

C
O

U
N

T
!

A
C

T
 N

O
W

 A
N

D
 G

E
T

 A
 1

0
%

 D
IS

C
O

U
N

T
!

© 2020 Builder’s Book, Inc. All rights reserved.                                                                                                                                                   UPC® is a Registered Trademark of IAPMO.

PIPE NEAR FOOTING LOCATION (314.1)

SUPPORT & SPACING (313.0)

PLUMBING SYSTEMS – GENERAL REGULATIONS 

INFO YOU MUST KNOW! (Based on UPC 402.6)
Fixture connections between drainage pipes &  
   water closets, floor outlet service sinks & urinals  
   must use approved copper alloy, hard lead, ABS,  
   PVC or iron flanges caulked, soldered, solvent  
   cemented; rubber compression gaskets; or  
   screwed to the drainage pipe.

UNIFORM PLUMBING CODE
• The Uniform Plumbing Code (UPC) provides minimum standards for  
      plumbing to safeguard health, safety, property and public welfare.
• This code includes standards for all of the following topics:  
      Plumbing Fixtures and Fixture Fittings; Water Heaters; Water Supply   
      and Distribution; Sanitary Drainage; Indirect Wastes; Vents; Traps  
      and Interceptors; Storm Drainage; Fuel Gas Piping; Health Care  
      Facilities, Medical Gas and Medical Vacuum Systems; Firestop  
      Protection; Alternate Water Sources for Nonpotable Applications;  
      and Nonpotable Rainwater Catchment Systems.

PLUMBING FIXTURES & FIXTURE FITTINGS

Earth tamped backfill

0.79 Radius

Trench
Footing45°

4 ft. Max.  
spacing  between  

supports

Schedule 40 
PVC Pipe

U-Hanger

J-Hook

HANGERS & SUPPORTS (Based on UPC Table 313.3)

Materials Types of 
Joints Horizontal Vertical

      Cast

Lead and 
Oakum

5 ft. except 10 ft. where  
10 ft. lengths are installed

Base & each floor: 
15 ft. Max.

Compression 
Gasket

Every other joint or 
each joint if over 4 ft.

Base & each floor:  
15 ft. Max.

Copper & 
Copper Alloys

Soldered, 
Brazed, 

Threaded or 
Mechanical

6 ft. if 1½" and smaller,   
10 ft. if 2" and larger, 

Each floor:  
10 ft. Max. 

Steel Pipe for 
Water or DWV

Threaded 
or Welded

10 ft. if ¾" and smaller,  
12 ft. if 1" and larger, 

Every other floor:  
25 ft. Max.

Schedule 
40 PVC and 
ABS DWV

Solvent 
Cemented

All sizes, 4 ft.; allow for  
expansion every 30 ft. 

Base & each floor: 
mid-story guides; 

provide for expansion 
every 30 ft.

     CPVC Solvent 
Cemented

3 ft. if 1" and smaller;  
4 ft. if 1¼" and larger,

Base & each floor: 
mid-story guides

      PEX
Cold Expansion, 

Insert and 
Compression

32" if 1" and smaller,  
4 ft. if 1¼" and larger 

Base & each floor: 
mid-story guides

Note: This is an abridged table. For complete table see 2021 UPC Table 313.3

HANGERS ROD SIZES 
(Based on UPC Table 313.6)

Pipe & Tube 
Size (inches)

Rod Size
(inches)

½ to 4 3/8
5 to 8 1/2

10 to 12 5/8

TEST GAUGES (Based on UPC 318.0)

Pressure Test Gauge Incrementation

10 psi or less 0.10 psi or less

Greater than 
10 psi to 100 psi 1 psi or less

Exceeding 
100 psi

2% or less the  
required test pressure

PROTECTION OF PIPING (Based on UPC 312.0)

TRENCHING, EXCAVATION &  
BACKFILL (Based on UPC 314.0)

• Piping passing under or through walls must be    
      protected from breakage.  
• No plumbing piping must be directly embedded  
      in concrete or masonry. Sleeves must be used.  
• No structural member must be seriously weakened
      or impaired by cutting, notching or otherwise.
• No building sewer, drainage piping or part thereof,
       constructed of materials other than those  
       approved for use, must be installed under or  
       within 2 ft. (610 mm) of a building or  
       structure, or less than 1 ft. (305 mm) below  
       the surface of the ground.
• Piping subject to corrosion, erosion or mechanical     
       damage must be protected.
• Pipes installed outside of a building, in attics,  
       crawl spaces or exterior walls must be  
       protected from freezing.
• Joints at the roof around pipes, ducts or other 
       appurtenances and exterior wall openings  
       must be made watertight. 
• Counterflashing must not restrict the required  
       internal cross-sectional area of the vent.
• Plastic, copper or copper alloy piping penetrating
       framing members to within 1" (25 mm) of the  
       exposed framing must be protected by steel  
       nail plates not less than No. 18 gauge  
       (0.0478") thick. 
• The steel nail plate must extend along the framing
       member not less than 1½" (38 mm) beyond  
       the outside diameter of the pipe or tubing.
• Strainer plates on drain inlets must be designed
       and installed so that no opening exceeds ½" 
       (12.7 mm) in the least dimension.

• Trenches deeper than the footing of a building or  
      structure and paralleling the same must be  
      located 45° (0.79 rad) Min. from the bottom exterior  
       edge of the footing.
• Tunneling and driving is permitted in yards courts  
      or driveways of a building site.
• Tunnels are permitted to be used between open-cut  
      trenches if there is sufficient depth.
• Tunnels must have a clear height of 2 ft. (610 mm)  
       above the pipe and must be limited in length to  
       1/2 the depth of the trench, with a max. length  
       of 8 ft (2438 mm).
• Where pipes are driven, the drive pipe must be not  
      less than one size larger than the pipe to be laid.
• Excavations must be backfilled after inspection.
• Trenches must be backfilled in thin layers to 12"  
      (305 mm) above the top of the piping with clean  
      earth.
• Fill must be properly compacted.

PLUMBING FIXTURES AND FIXTURE FITTINGS –  
MATERIALS & INSTALLATION (Based on UPC 401 - 402)

• Plumbing fixtures:
     • must be constructed of dense, durable, non-absorbent materials 
     • must have smooth, impervious surfaces, free from unnecessary  
         concealed fouling surfaces.
     • must be installed to provide easy access for repairs and cleaning. 
• Pipes from fixtures must be run to the nearest wall.
• Where a fixture comes in contact with the wall or floor, the joint  
      between the fixture and the wall or floor must be made watertight.
• Floor-outlet or floor-mounted fixtures must be rigidly secured to the  
      drainage connection and to the floor by screws or bolts of copper,  
      copper alloy or other equally corrosion-resistant material.
• Wall-hung fixtures must be rigidly supported by metal supporting  
      members so that no strain is transmitted to the connections.
• Flush tanks and similar appurtenances must be secured by approved  
      non-corrosive screws or bolts.
• Fixtures must be set level & in proper alignment to adjacent walls. 
• Water Closet/Bidet Center to Side-Wall/Obstruction Clearance:  
      15" (381 mm) Min. 
• Water Closet/Bidet Center to Center Clearance: 30" (762 mm) Min.
• Clear space in front of a water closet, lavatory or bidet:  
      24" (610 mm) Min.
• No urinal must be set closer than 12" (305 mm) from its center to  
      a side wall/partition or closer than 24" (610 mm) center to center.

WATER CLOSET CLEARANCES  
(402.5)

15" min. from   
its center to 
a side wall, 
partition or 
obstruction

24" min. clear 
space in front 
of water closet

24" Min. 

30" min. center
to center to a 
similar fixture

  URINALS CLEARANCES (402.5)

12" Min. 
from its 

center to a 
side wall or 

partition

24" Min. 
center to 
center to
a similar
fixture

Wall-hung
urinal

SECURING FLOOR-MOUNTED, 
BACK-OUTLET WATER CLOSET 

BOWLS (Based on UPC 402.6.3)
 • Floor-mounted, back-outlet water closet bowls must be  
       set level with an angle of 90° (1.57 rad) between the  
       floor and wall at the centerline of the fixture outlet. 
 • The floor and wall must have a flat mounting surface  
       a min. of 5" (127 mm) to the right and left of the  
       fixture outlet centerline.
 • The fixture must be secured to the wall outlet flange  
       or drainage connection and to the floor by corrosion- 
       resistant screws or bolts.
 • The closet flange must be secured to a firm base.
 • Where floor-mounted, back-outlet water closets are  
       used, soil pipe must be a min. of 3" (80 mm) dia. 
 • Offset, eccentric or reducing closet flanges must not  
        be used.

HANGERS & SUPPORTS  
(Based on UPC 313.0)

• Piping must be supported in such a manner as    
      to maintain its alignment and prevent sagging.
• Piping in the ground must be laid on a firm bed  
      for its entire length.
• Hangers and anchors must be able to support    
      the weight of the pipe and its contents.
• Piping must be isolated from incompatible materials.

• Hanger rod sizes must not be smaller than  
      those shown in Table 313.6.

A UNIQUE QUICK-REFERENCE GUIDEQUICK-CARDS®

Builder’s Book, Inc.
BOOKSTORE  •  PUBLISHER

8001 Canoga Avenue, Canoga Park, CA  91304

www.buildersbook.com
1-800-273-7375  • 1- 818-887-7828

2021 UNIFORM PLUMBING CODE
BASED ON THE 2021 UNIFORM PLUMBING CODE

Water Heaters

ALMOST

Study Tools for:

California State Contractor’s License Exam, Journeyman
Plumber Examination and Master Plumber Examination

QuickPass™

(UPC)® STUDY GUIDE
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Based on  
the 2019  
NFPA 13A UNIQUE QUICK-REFERENCE 

SPRINKLER SYSTEMS
      FIRE PROTECTION

WATER SUPPLIES & SYSTEM TYPES
WATER SUPPLIES (NFPA 13 - 5.1)

Automatic sprinkler systems must have at least one 
water supply capable of providing the flow & pres-
sure required including hose stream allowance for the 
needed time, for the remote design area.
CAPACITY (NFPA 13 - 4.6.1)
Water supply capacity information must include: 
 • Date 
 • Time 
 •  Name of tester or information supplier  
 •  Location & elevation of static and residual test  
         gauge relative to the riser reference point 
 •  Location of flow 
 •  Rate of flow, gpm (L/min) 
 •  Static pressure, psi (bar) 
 •  Residual pressure, psi (bar) 
 •  Other sources of water supply, with pressure or  
         elevation
FIRE MAIN SIZE (NFPA 13 - 5.1.3)
Private service mains must not be smaller than 6"  
(150 mm) EXCEPT  
 • Mains only supplying automatic sprinkler systems,  
        foam systems, Class II standpipe systems or water  
        spray fixed systems OR  
 • The main will supply the necessary pressure,  
        according to hydraulic calculations.
UNDERGROUND PIPE SUPPLY (NFPA 13 - 5.1.4) 
      May not be smaller than the system riser.
WATER SUPPLY TREATMENT (NFPA 13 - 5.1.5) 
Water supplies & location conditions must be assessed 
for corrosive factors, including MIC (microbiologically 
influenced corrosion). Steps should be taken to prevent 
corrosion, including: 
 • Corrosion resistant pipes 
 • Additives to inhibit corrosion 
 • Bacterial Inhibitors 
 • Corrosion monitoring stations
ARRANGEMENT (NFPA 13 - 5.1.6) 
• Connections - Connections between underground  
       piping & system piping must be with appropriate  
       transition pieces & must be fastened or strapped by  
       accepted fasteners. Transition pieces must be  
       protected from damage. 
• Passing Through or Under Foundation – Pipes that  
       pierce foundations or run under them must have  
       enough clearance to prevent damage from building   
       settlement.
TYPES (NFPA 13 - 5.2)  
 Water supply types must be one or more of the  
 following: 
 • Connection to an approved public or private water  
        supply. 
 • A single fire pump with automatic controls. 
 • A pressure tank complying with applicable codes. 
 • An elevated tank complying with applicable codes. 
 • Connections from flumes, lakes, penstocks,  
        reservoirs or rivers must placed to avoid sediment  
        or mud, and must have approved double removal  
        screens or properly installed strainers.

WET PIPE SYSTEMS (NFPA 13 - 8.1)
 Approved pressure gauges must be installed on each  
        system riser, above & below each alarm or system  
        riser check valve if they are present. 
• A single pressure gauge may be installed on a manifold  
        below multiple riser or alarm check valves. 
• A listed relief valve must be supplied unless auxiliary air  
        reservoirs are placed to absorb pressure increases. 
• The relief valve must be at least 1/2" (15 mm), and set  
        for either 10 psi (0.7 bar) or 175 psi (12 bar), which 
        ever is greater, above the maximum system pressure. 
• Check valves should have a relief valve downstream. 
• Where the water supply is sufficient, a wet pipe system  
        may supply a preaction, deluge, or auxiliary dry pipe  
        system. 
• To protect the supply & valve from freezing, heated valve  
        enclosures are not to be substituted with heat tracing. 
• Each wet pipe that uses metallic piping must have a  
        single air vent placed near a high point, to allow  
        removal of air from that part of the system by:
          • Automatic air vent OR
          • Manual valve at least 1/2" (15 mm) in size OR
          • Remote inspector's test valve OR
          • Another approved method

DRY PIPE SYSTEMS (NFPA 13 - 8.2)
Approved pressure gauges must be connected:
• On the air side AND the water side of the dry pipe  
        valve.
• At an air pump supplying an air receiver, if one is  
        installed.
• Where an air receiver is provided.
• In every separate pipe between dry pipe system     
      and air supply.
• Where there are quick opening devices.
Sprinkler arrangements & orientations allowed on dry  
     pipe systems are:
• Horizontal sidewall sprinklers so long as the  
      placement guarantees no trapped water.
• Listed dry sprinklers
• Pendent & sidewall sprinklers placed on return  
      bends, where the return bend, branch line piping,   
      & sprinklers are all in an area with at temperature  
      of at least 40°F (4°C), the water supply is  
      potable, and the piping is copper or CPVC listed  
      for the purpose.
• Upright sprinklers

COMMON WET & DRY SPRINKLER SYSTEM LAYOUT

FIRE SPRINKLER COMPONENTS

ID MARKINGS

LISTINGS

RESPONSE TYPE MODEL

TEMPERATURE

SPKR

Q.R.

68˚C LPC

FM

C

C SU L S S P

155˚F

N

A68106201
2 SP
A

ORIFICE (OPENING)
VARIES: 3/8”, 7/16”, 1/2,” 17/32”, 3/4”, 1” 

THREADING
VARIES: 1/2”, 3/4”, 1”, 1-1/4” 

PLUG

SEALED LIQUID-FILLED GLASS BULB
RESPONSE: 3MM (QUICK) 5MM (STANDARD)
135 F. 57 C (ORDINARY)
155 F. 68 C (ORDINARY)
174 F. 68 C (INTERMEDIATE)
200 F. 93 C (INTERMEDIATE)
286 F. 141 C (HIGH)
325-375 F. 163-191 C (EXTRA HIGH)
400-650 F. 204-343 C (VERY EXTRA/ULTRA HIGH)

FRAME
COMMON FINISHES: BRASS. BRONZE. CHROME.

WHITE. BLACK
CUSTOM FINISHES: CUSTOM COLOR. EMT.

NICKEL. STAINLESS STEEL. WAX COATED. OTHER

DEFLECTOR
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NATIONAL ELECTRICAL CODE (2020)

The NEC is a code book adopted in all 50 States. Its purpose is to  
  provide standards that uphold its driving principle of safeguarding 
  people and property from hazards arising from the use of electricity. 

The NEC safety principles provide guidelines to protect against:  
• Electric shock          • Thermal effects         • Overcurrent            
                     • Fault currents          • Overvoltage

NATIONAL ELECTRICAL CODE (NEC) (Based on 90.1(A)(C)) 

Neutral conductors must be installed in accordance to the following:
• Neutral conductors must not be used for more than one branch  
      circuit, for more than one multiwire branch circuit, or for more 
      than one set of ungrounded feeder conductors.
• Where more than one neutral conductor associated with different  
      circuits is in an enclosure, grounded circuit conductors of each  
      circuit must be identified or grouped to correspond with the  
      ungrounded circuit conductor(s) by wire markers, cable ties or  
      similar means in at least one location within the enclosure.

NEUTRAL CONDUCTORS (Based on 200.4(A)(B))

• Boxes and conduit bodies must be of an approved size 
      to provide free space for all enclosed conductors. 
• In no case must the volume of the box, as calculated 
      in 314.16(A) be less than the fill calculation.
• Each conductor that originates outside the box and 
      terminates or is spliced within the box must be 
      counted once.
• Each conductor that passes through the box without 
      splice or termination must be counted as once.
• Each loop or coil of unbroken conductor not less than     
      twice the minimum length required for free conductors     
      in 300.14 must be counted as twice.

GROUNDED CONDUCTORS OF DIFFERENT  
SYSTEMS — IDENTIFICATION (Based on 200.6(D)) Receptacles, polarized attachment plugs, and cord 

  connectors for plugs and polarized plugs must have 
  the terminal intended for connection to the   
  grounded conductor identified as follows:
• Identification must be by a metal or metal coating 
    that is substantially white or silver in color or by  
    the word white or the letter W located adjacent     
    to the identified terminal.
• If the terminal is not visible, the conductor entrance 
    hole for the connection shall be colored white  
    or marked with the word white or the letter W.

TERMINAL IDENTIFICATION 

• For a service rated 100 through 400 amperes, the service conductors
      supplying the entire load associated with a one-family dwelling,  
      or the service conductors supplying the entire load associated  
      with an individual dwelling unit in a two-family or multifamily  
      dwelling, must be permitted to have an ampacity not less than  
      83% of the service rating.  
     Note: This also applies to feeders. 
• In no case must a feeder for an individual dwelling unit be required  
      to have an ampacity greater than that specified above. 
• Grounded conductors must be permitted to be sized smaller than  
      the ungrounded conductors, if the requirement of 220.61 and  
      230.42 for service conductors or the requirements of 215.2 and  
      220.61 for feeder conductors are met. 

SINGLE-PHASE DWELLING SERVICES &  
FEEDERS (Based on 310.12) 

P = Power (in watts)                    E = Force (in volts)

I = Current (in amperes)      R = Resistance (in ohms)

OHM'S LAW & POWER FORMULAS

OHM'S LAW & IMPEDANCE 

NUMBER OF CONDUCTORS — 
BOX FILL CALCULATIONS (Based on 314.16)

Voltage = Current x Impedance 
E = I × Z
Current = Voltage ÷ Impedance 
I = E ÷ Z
Impedance = Voltage ÷ Current 
Z = E ÷ I

Voltage = Current x Resistance
E = I × R

Current = Voltage ÷ Resistance
I = E ÷ R

Resistance = Voltage ÷ Current
R = E ÷ I

OHM'S LAW DIAGRAM & FORMULAS 

Power = Current x Voltage
P = I × E
Voltage = Power ÷ Current
E = P ÷ I

Current = Power ÷ Voltage
I = P ÷ E

POWER DIAGRAM & FORMULAS  

CONDUCTORS SIZES – AWG & CMILS

Conductors 18 through 4/0 are  American Wire Gauge (AWG)

1/0
(0)

2/0
(00)

3/0
(000)

4/0
(0000)

250 
kcml

300 
kcml

350 
kcml

12 10 8 6 4 3 2 1141618

cmil sizes 250,000 and larger

OHM’s law and the power formula are limited to circuits
  in which electrical resistance is the only significant 
  opposition to current flow, including all DC circuits 
  and AC circuits that do not contain a significant 
  amount of inductance and/or capacitance. 

Grounded Conductors Size 6 AWG or Smaller 
 must be identified by one of the following means:
 • a continuous white outer finish   
 
 • a continuous gray outer finish 
 
 • 3 continuous white or gray stripes on its   
     entire length on other than green insulation.  
 
 • insulated conductors with their outer covering      
     finished to show a white or gray color but have  
     colored tracer threads in the braid to identify  
     the source are acceptable for identification.  
 
 • the grounded conductor of a mineral-insulated, 
     metal-sheathed cable (Type MI) must be identified
     at the time of installation by distinctive marking    
     at its terminations. 
 
 • a single-conductor, sunlight-resistant, outdoor- 
     rated cable used as a grounded conductor in 
     photovoltaic power systems, identified as     
     indicated above at all terminations.  
 
 • fixture wire must comply with the requirements 
     for grounded conductor identification as    
     specified in 402.8.  
 
 • For aerial cable, the identification must be as 
     above, or by means of a ridge located on the    
     exterior of the cable so as to identify it. 

Grounded Conductors Size 4 AWG or Larger 
must be identified in one of the following ways: 

 • a continuous white outer finish.

 • a continuous gray outer finish.
 
 • 3 continuous white or gray stripes along the 
     conductor's entire length on other than  
     green insulation. 
 
 • at the time of installation, by a distinctive white 
     or gray marking at its terminations. Marking    
     must encircle the conductor or insulation.               

GROUNDED CONDUCTOR  
IDENTIFICATION (Based on 200.6(A))

E

RI

P

IE

E

ZI

E = Voltage (in volts)      I  = Current (in amps)
Z = Impedance (in OHMs)

Calculations can be rounded to the nearest whole 
  ampere and decimal fractions less than 0.50 
  can be dropped.      

INFO YOU MUST KNOW! (Based on 220.5(B))

NEUTRAL & GROUNDED CONDUCTORS (NEC Article 90; Article 200; Article 300)

• Where grounded conductors of different systems are installed in 
      the same raceway, cable, box or auxiliary gutter or other type of 
      enclosure, each grounded conductor must be identified by system.  
• Identification that distinguishes each system grounded conductor 
      must be permitted by one of the following means:
• One system grounded conductor must have an outer covering 
      conforming to 200.6 (A) or (B).
• The grounded conductor of other systems must have a different   
      outer covering conforming to 200.6 (A) or 200.6 (B) or by an outer 
      covering of white or gray with a readily distinguishable colored 
      stripe other than green running along the insulation.
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A UNIQUE QUICK-REFERENCE 

VOLUME ALLOWANCE REQUIRED PER  
CONDUCTOR (Based on NEC Table 314.16(B))

SIZE OF 
CONDUCTOR 

(AWG)

FREE SPACE WITHIN BOX FOR EACH 
CONDUCTOR

cm3 in.3

18 24.6 1.50
16 28.7 1.75
14 32.8 2.00
12 36.9 2.25
10 41.0 2.50
8 49.2 3.00
6 81.9 5.00

ALTERNATING-CURRENT SYSTEMS (Based on NEC 250.26)

TYPE OF SYSTEM CONDUCTOR TO BE GROUNDED

Single-Phase, 2-Wire one conductor

Single-Phase, 3-Wire the neutral conductor

Multiphase systems having one wire 
common to all phases the neutral conductor

Multiphase system where one  
phase is grounded that phase conductor

Multiphase systems in which one phase  
is used as a single-phase, 3-wire the neutral conductor

(Based on 200.10(B))  

FIRE ALARM CERTIFICATION
QUICKPASS™ STUDY GUIDE  

COMBO

                                      Includes:
         Fire Alarm Certification QuickPass Flash-Cards 
   Fire Alarm Certification QuickPass Study Guide w / CD-ROM 
                       Sprinkler Systems Quick-Card 
            (QP-FREALRMCOMBO) ............... $119.85
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• Fire Alarms                                

• Smoke Alarms

• Carbon Monoxide Detectors

• Alarm Wiring

• House Fire Alarms                             

• Single & Multi-Station Alarms

• Fire-Resistance Rating

• Fire & Smoke Protection

Practice Questions with  
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Code Sections!
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