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Social media (YouTube) 
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Clamp Lamps 

Image	attribution:	Amazon	









Objectives 
 

more outlets 

more lighting 



Strategies 
 

pay someone 
or 

do it myself 



Strategies 
 

pay someone 
or 

do it myself 
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pay someone 
 

house painting 
landscape design 
backup generator 
hardwood floors 
propane tank/line 
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do it myself 



do it myself 
 

plumbing 
kitchen tile 

 
 

electrical wiring  
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electrical wiring  



 
electrical wiring  



electrical wiring 
 

replace appliances 
new branch circuits  
new lighting circuits  
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Reason #1: Don't let 
anything catch fire 

Image	attribution:	Wikipedia,	“Fire”	



Reason #2: Don't let 
anybody die 

Image	attribution:	http://forums.pelicanparts.com/uploads14/electrocution_Cat1222492681.jpg	



The Steps 
 

review the code 
draw outlet plan 
draw lighting plan 
get building permit 
perform installation 
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Builders 
Booksource 

 
www.buildersbooksource.com 
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The Steps 
 

review the code 
draw outlet plan 
draw lighting plan 
get building permit 
perform installation 



  
 

  
 draw lighting plan 

  



draw lighting plan 
 

how much light? 
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how much light? 

 
lumen method 

 



lumen method 
 

 

1.	Target	Illuminance	
at	Work	Surface	

3.	Illuminance	of	
Light	Bulbs	

2.	EfViciency	of	
Light	Fixture	

















footcandles = 75     



lumens 
  sq. ft. 

footcandles = 75 =  
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lumens 
    525 

footcandles = 75 =  

lumens = 525 × 75 = 39,375 
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lumens = 525 × 75 = 39,375 

lumens = 39,375 ÷ (0.65 × 0.9) = 67,308  



lumens = 39,375 ÷ (0.65 × 0.9) = 67,308  

2,875 lumens per bulb 
 2 bulbs 

12 fixtures 
 

69,000 lumens total 
 















Image	attribution:	Google	Maps	



New Rule 
 

garages now need 

vacancy sensors 
 









20 Minutes 







Occupancy Sensor 
 

Manual On 
Manual Off 
Automatic On 
Automatic Off 



Vacancy Sensor 
 

Manual On 
Manual Off 
Automatic On 
Automatic Off 





The Steps 
 

review the code 
draw outlet plan 
draw lighting plan 
get building permit 
perform installation 





Choose Box Sizes 

Image	attribution:	Lozier	Home	Inspections,	LLC	





Choose Conduit Sizes 

12 ga 
10 ga 
6 ga 

8 ga 
6 ga 
4 ga 

12 ga 



Conduit Fill 

 Gauge  Area  Quantity  Total 
 6  0.0507  4  0.203 
 10  0.0211  1  0.021 
 12  0.0133  20  0.266 
       0.490 

 Gauge  Area  Quantity  Total 
 4  0.0824  3  0.247 
 6  0.0507  1  0.051 
 8  0.0366  6  0.220 
       0.518 

1.496 
× 0.400 

0.598 

1.496 
× 0.400 

0.598 





A brief 

Aside 
regarding 

Wire Colors  



Colleague’s Wire Colors 

Hot 
Neutral 
Ground 



Colleague’s Motivation 

+V 
–V 
Ground 



Actual Meaning 

Hot 
Hot 
Ground 



Used White Electrical Tape 

Hot 
Hot Neutral  

Ground  





New Rule 
 

inspector may 
require dimmers 

on led fixtures 



Replace 

LED Fixtures  
with  

Fluorescent Fixtures  
& 

LED Bulbs 



The Steps 
 

review the code 
draw outlet plan 
draw lighting plan 
get building permit 
perform installation 



 
 

  
  
  
  

perform installation 



perform installation 
 

boxes 
conduits  

wires  



Image	attribution:	Lozier	Home	Inspections,	LLC	







Where’s the Nail Plate!? 



Romex 

Neutral	

Ground	

Hot	

Image	attribution:	ffx.co.uk	



No Protection Plate 

Image	attribution:	rona.ca	



How to Repair? 



Bypass Damaged Cable 



Where’s the Nail Plate!? 



This Romex is Round 

Hot	#2	

Neutral	

Hot	#1	

Ground	

Image	attribution:	ffx.co.uk	



Non-contact 
Voltage Detector 

Image	attribution:	Greenlee	



Violation of Code 

the hot conductors of a  
multiwire circuit must be  
switched by a single lever  
(in the same breaker panel)  



perform installation 
 

boxes 
conduits  

wires  



Bending EMT Conduit 

Offset Bend 
Stub-Up Bend  
Back-to-Back Bend  



Offset 
Bend 



Stub-Up 
Bend 



Stub-Up 
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Stub-Up Bend 



Back-to-Back Bend 



Back-to-Back Bend 



Abrasive Cutoff Machine 

Image	attribution:	Ridge	Tool	Company	



Sawzall 

Image	attribution:	Milwaukee	Tool	



Tubing/Conduit Cutter 

Image	attribution:	Ridge	Tool	Company	



Conduit Reemer 

Image	attribution:	DeWALT	



Progress! 



Progress! 



Social Media 



What are the 

Problems 
with   

Zinsco 
Breaker Panels?   





Image	attribution:	http://ismypanelsafe.com/images/zinsco_panel_01.jpg	







New Plan 
 

stop work on everything  

review code again  

replace panel 



abc 



abc 
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abc 



abc 



14 awg 
12 awg 
10 awg 
8 awg 
6 awg 
4 awg 
3 awg 
2 awg 
1 awg 
0 awg 
00 awg 
000 awg 
0000 awg 

 
 



4 awg 
3 awg 
2 awg 
1 awg 

1/0 awg 
2/0 awg 
3/0 awg 
4/0 awg 

 
 



1/0 
and  
4/0  

aluminum  



Torque! 



abc 



Split Bolt 



Split Bolt 



Noalox 
anti- 

oxidant 



Boxes 



Boxes 



Boxes 



Boxes 



Boxes 



Boxes 



lighting 
control 



light 
switch 







Top Ten 
Favorites    



#10 – Sharpie Fine Point  
and  

Neon Artist Tape 

Image	attribution:	Sanford	LP,	Amazon	



#9 – 
Scaffold 



#8 – Greenlee GT-12A 
Non-contact Voltage Detector  

Image	attribution:	Greenlee	



 #7 – Fluke T+ 
Electrical Tester 

Image	attribution:	Fluke	Corporation	



 #6 – Sperry HGT6520 
Outlet Tester 

Image	attribution:	Sperry	Instruments	



#5 – Klein Tools 89091 
Power Conduit Reemer 

Image	attribution:	DeWALT	



#4 – Scotch Super 33+ 

Electrical Tape  

Image	attribution:	3M	Company	



 #3 – Ideal 45-615 
Reflex Super T-Stripper 

Image	attribution:	Ideal	Electrical	



#2 – Knipex 87 01 250 

Cobra Water Pump Pliers  

Image	attribution:	Knipex	Tools	



Before Revealing #1 
 

Here are Some 
Honorable Mentions 



Honorable Mention 

Utica TS-30   
Torque Screwdriver  

Image	attribution:	Apex	Tool	Group,	LLC	



Honorable Mention 

Knipex 74 01 250  
Diagonal Cutters  

Image	attribution:	Knipex	Tools	



Honorable Mention 

Xeno #2 / Phillips #3  
Driver BIts  

Image	attribution:	Wiha	



Honorable Mentions 

Milwaukee Cordless  
Drill & Impact Driver 

Image	attribution:	Milwaukee	Tool	



#1 – Klein Tools 56203 

½” Conduit Bender  

Image	attribution:	Klein	Tools	
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