
Electrical Level 3

Commercial Electrical Services 26308-14



Objectives
When trainees have completed this lesson, they should be able to 

do the following:

1. Describe various types of electric services for commercial and industrial 

installations.

2. Read electrical diagrams describing service installations.

3. Select service-entrance equipment for various applications.

4. Explain the role of the National Electrical Code® in service installations.

5. Install main disconnect switches, panelboards, and overcurrent protection 

devices.

6. Identify the National Electrical Code® requirements and purposes of service 

grounding.

7. Describe single-phase service connections.

8. Describe both wye- and delta-connected three-phase services. 

This is a knowledge-based module; there are no Performance Tasks. 
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1.0.0 – 3.0.0 

Commercial Electrical Services 26308-14

Introduction; Drawings and Specifications; 

General Installation Requirements 

• Service equipment 

consists of conduit and 

conductors, the 

panelboard, and the 

overcurrent protective 

devices. 

• All distribution equipment 

is labeled with the 

maximum voltage and 

current ratings. 

Next Session…

Service Components



4.0.0 – 4.7.0 
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Service Components 

• Electricians normally install the meter enclosure and the 

meter itself is installed by the utility company.

• Most modern meters are digital. Older dial-type meters 

are read from left to right. 



4.0.0 – 4.7.0 
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Clamp-On Ammeters Operate on the Same 

Principle as Doughnut-Type Current Transformers 

• Services rated 400A and above 

typically use a group of current 

transformers, one for each 

ungrounded conductor or set 

of conductors. 

• There are two basic types of 

current transformer: the busbar 

type and the doughnut type. 

The doughnut type operates 

much in the same way as a 

clamp-on ammeter.



4.0.0 – 4.7.0 
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Typical CT Cabinet Arrangement 

• Current transformers may be mounted on overhead 

conductors but are normally enclosed in a CT cabinet. 

• Utility companies have specifications for the location 

and wiring of CTs and CT cabinets.



4.0.0 – 4.7.0 
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Think About It –

Reading a Watt-Hour Meter 

What is the reading on this meter? 



4.0.0 – 4.7.0 
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Three-Phase Busway 

• A busway is a grounded metal enclosure containing 

factory-mounted bare or insulated conductors, which 

are usually copper or aluminum bars, rods, and tubes.

• Busways are one of the most common wiring methods 

for multi-switch service installations. NEC Article 368

lists the installation requirements for bussed gutters. 



4.0.0 – 4.7.0 
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Typical Busbar Bracing 

• Fault currents can induce 

tremendous torque in 

conductors carrying the 

fault. Busbars must be 

braced to withstand any 

fault currents likely to be 

imposed.

• Larger available fault 

currents require more 

substantial bracing at 

closer intervals.

Next Session…

NEC® Requirements



5.0.0 – 5.4.0  
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NEC® Requirements 
• NEC Article 230 lists the requirements for service installations.

• NEC Article 250 covers the requirements for grounding and 

bonding of electrical services. The required grounding electrode 

conductor sizes for various service-entrance conductors are 

shown here. 



6.0.0 – 6.5.0 
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Typical Installations 

• This is an overhead 

208Y/120V service 

rated at 400A with two 

parallel conductors 

that terminate in a 

wireway.

• Note that drips loops 

have been installed 

per NEC Section 

230.54(F).



6.0.0 – 6.5.0 
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One-Line Diagram for Overhead Service 



6.0.0 – 6.5.0 
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Underground Wireway Service 

• This is a 208Y/120V 

service rated at 800A with 

three parallel four-wire 

cables run in underground 

conduit.

• The conductors terminate 

in a main service 

disconnect, with tenant 

service disconnects 

connected to the wireway 

using EMT conduit and 

Myers-type hubs. 



6.0.0 – 6.5.0 
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One-Line Diagram for an 

Underground Wireway Service 



6.0.0 – 6.5.0 
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Underground Bussed 

Gutter Service 

• This is a 208Y/120V three-

phase service rated at 800A 

with two parallel three-wire 

cables terminating in a 

bussed gutter.

• The service disconnects are 

connected to the bussed 

gutter with RGS nipples and 

the conductors are terminated 

using mechanical lugs. 



6.0.0 – 6.5.0 
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One-Line Diagram for an Underground 

Bussed Gutter Service 



6.0.0 – 6.5.0 
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MSB and SSB Switchgear Service 

• This is a 480Y/277V service 

rated at 2,000A with seven 

parallel four-wire cables run 

in underground conduit to 

switchgear.

• The service-entrance 

conductors enter under-

ground and are terminated 

in a CT metering section 

that is part of the panel 

main switchboard (MSB). 



6.0.0 – 6.5.0 
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Panelboards 

• The bus carries current 

through the switchgear to 

fusible disconnects supplying 

power to panelboards serving 

mechanical equipment loads, 

a lighting panelboard, a 

transformer, and a shunt-trip 

circuit breaker supplying an 

elevator.

• All of the equipment is 

rated for indoor use. 



6.0.0 – 6.5.0 
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One-Line Diagram for 

MSB and SSB Switchgear Service 



6.0.0 – 6.5.0 
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One-Line Diagram for 

MSB and SSB Switchgear Service 



6.0.0 – 6.5.0 
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Panel Schedules for a 480Y/277V 

Panelboard and a 208Y/120V Panelboard 



6.0.0 – 6.5.0 
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Panel Schedules for a 480Y/277V 

Panelboard and a 208Y/120V Panelboard 



6.0.0 – 6.5.0 
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Multi-Family Service 

• This is an underground 240/120V single-phase service for 

a multi-family apartment building with individual tenant 

meters located on each end of the building.

• This service contains three sets of three-conductor cables 

run in parallel in PVC conduit.



6.0.0 – 6.5.0 
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One-Line Diagram for a 

Multi-Family Service 

Next Session…

Wrap Up



Wrap Up 

– Write important things learned during class

– Write questions you have about the material

– Write thought you had about the material 
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Next Session…

MODULE EXAM

Review the complete module to prepare 

for the module exam. Complete the Module 

Review as a study aid. 
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