
Electric Service 

 Installations 
for New, Changes, & Upgrades 

Wisconsin Department of Safety and Professional 
Services Electrical and Lighting Program 



Service Inspection 

Checklist & Overview 

Proper Paperwork   

Service Rated Equipment  

Clear Working Space  

Bonding of Service Equipment 

Grounding of Service Equipment 

Conductor Sizes 

Overhead Electric Services 

Underground Electric Services 

Branch Circuits  
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What Is Your Job? 
 

• Inspector 

 

• Contractor 

 

• Electrician  
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Proper Paperwork 

• Application For Inspection  

    

• Service Location Letter 

 

• Service Rewire Application 
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SPS 316.230(1) (a) Note it is 

recommended that the electric 

utility or cooperative supplying 

electric current be contacted prior 

to service equipment installations 

for any special requirements. 



 

 

Application 

For Inspection 
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Service Rewire 

Application 
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Service Location 

Letter 
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SERVICE RATED EQUIPMENT 
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Marking 

 

NEC 230.66 Marking 
 

• Panelboard or Disconnect suitable for use as 
service equipment    

• Service equipment rated at 600 volts or less 
shall be marked to identify it as being suitable 
for use as service  equipment. 

• All service equipment shall be listed. 
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NEC 230.70                 
Disconnecting Means                                 
Means shall be provided to disconnect all conductors in a 
building or other structure from the service entrance 
conductors.  

       

SPS 316.230(3)(a)                
Disconnecting means shall be provided to disconnect the 
utility wiring from the premises wiring at any point where 
utility wiring terminates and premises wiring extends 
overhead or underground to more than one building or 
structure. 
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NEC 230.70 (A)(1) Location 

 

 Readily Accessible Location. The service 
disconnecting means shall be installed at a 
readily accessible location either outside of a 
building or structure or inside nearest the 
point of entrance of the service conductors. 
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  Service Rated Equipment 
SPS316.230(b)      
                                                                             

Race ways containing service conductors or 
cables, or service entrance cable not contained 
in a raceway, may not extend longer than 8 
feet into a building to the service disconnect 
or the first service disconnect of a group of 
disconnects as permitted by NEC  230.71  
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Location 

 

NEC 230.70 (A)(2)  

 

Bathrooms. Service 

disconnecting means 

shall not be installed in 

bathrooms 
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NEC 230.70 (B) Location 

 

• (B) Marking. Each service disconnect shall be 

permanently marked to identify it as a service disconnect 
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NEC 230.70 (1) Location 

 

• (C) Suitable for Use. Each service disconnecting means 

shall be suitable for the prevailing conditions.  

• Indoor (dry location) 

• Outdoor (Wet location)3R 
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Services 

 

Meter socket….                                                
Is it approved by the utility providing 

power? 

Is it in the metering manual? 
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CLEAR WORKING SPACE 
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Space about Electrical 

Equipment 

NEC 110.26 (A)(1) 

0-150 volts to ground   

3 feet (Condition 1-2-3) 
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Clear Working Clearances 
  NEC 110.26 

 

• 36” Clear space in front of Service Equip.

    

• 30” Clear space, side to side or the width 

   of the equipment, whichever is greater 
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GROUNDING OF SERVICE EQUIPMENT 
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What is a grounding electrode conductor? 

 
 A conductor used to connect the system grounded 

conductor or the equipment to a grounding electrode 

or to a point on the grounding electrode system. 
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Ungrounded 
Conductors 

Grounded 
Conductor 

Equipment 
Grounding 
Conductor 

Main 
Bonding 
Jumper 

Grounding 
Electrode 
Conductor 
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Grounding of Service Equipment 

NEC 250.50     SPS 316.250 (2) 

• What makes up your grounding electrode 

system? 

1. Concrete-Encased Electrode (Ufer) 

2. Metal Underground Water Pipe 

3. Metal Frame of the Building 

4. Rod and Pipe Electrodes 

2016 Electric Services 

34 



Grounding of Service Equipment 

NEC 250.50     SPS 316.250 (2) 

Where available, all the following 

grounding electrodes be bonded together to 

form a grounding electrode system. 
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BONDING 
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 Bonding of Equipment for Services 

April 27, 2016 

 

 

 

 

NEC 250.92(A) Bonding of Equipment for  Services 

The normally non-current-carrying metal parts of 

equipment shall be bonded. 

 

 

1. All raceways, service cable armor or sheath 

2. All enclosures containing service conductors 

3. All meter fittings, boxes, cable trays, auxiliary gutters,  
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Bonding service 

equipment enclosures 
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 Bonding of Equipment for Services 

April 27, 2016 

 

 

 

 

NEC 250.92(B) Method of  Bonding at the Service 

 

Bonding jumpers shall be used around impaired 

connections, such as reducing washers or oversized, 

concentric, or eccentric knockouts. Standard locknuts or 

bushings shall not be the only means for the bonding 

required by this section. 
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 Bonding of Equipment for Services 

April 27, 2016 

 

NEC 250.92(B) Method of  Bonding at the Service 

 

1. Bonding type locknuts 

2. Bonding bushings 

3. Bushings with bonding jumpers 

4. Bonding Wedges 
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Grounding (bonding) 

bushing suitable for 

service bonding 
Courtesy of Thomas and Betts 
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 Bonding Conductors and Jumpers 

April 27, 2016 

 

 

 

 

 

 

 

 

NEC 250.102 

 

(A)Material  Bonding jumpers shall be of copper or 

other corrosion-resistant material. A bonding jumper 

shall be a wire, bus, screw or similar suitable 

conductor. 
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 Bonding Conductors and Jumpers 

April 27, 2016 

 

 

 

 

 

 

 

 

NEC 250.102(C) 

 

Size- -Supply-side Bonding Jumper 

The supply side bonding jumper shall not be smaller than 

the sizes shown  in table 250.66 for grounding electrode 

conductor. 
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Table 250.66 
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Bonding of Piping  Systems  

April 27, 2016 

 

 

 

 

 

 

NEC 250.104(A) 

 

Metal water piping systems and exposed structural steel 

shall be bonded to the service equipment enclosure, the 

grounded conductor at the service, the grounding electrode 

conductor where of sufficient size, or to one or more 

grounding electrodes used.  
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Bonding of Piping  Systems  

April 27, 2016 

 

 

 

 

 

 

NEC 250.104(B) 
Metal piping systems, including gas piping, that is likely to become 

energized shall be bonded to the service equipment enclosure: the 

grounded conductor at the service: the grounding electrode conductor, if 

of sufficient size 

 

The bonding jumper shall be sized in accordance with NEC 250.122, 

using the rating of the circuit that is likely to energize the piping system. 

 

The equipment grounding conductor for the circuit that is likely to 

energize the piping shall be permitted to serve as the bonding means 
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Bonding of water piping 

systems 250.104(A) 
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Bonding for other Systems 

April 27, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

NEC 250.94 

An intersystem bonding termination for connecting 

intersystem bonding conductors required for other systems 

shall be provided external to service equipment enclosures. 

 

An intersystem bonding termination shall be connected to 

the service equipment with a minimum  #6 AWG copper 

conductor. 
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Bonding for other Systems 

April 27, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

NEC 250.94 Exception:  
In existing buildings or structures where any of 

the intersystem bonding and grounding electrode conductors 

required by 770.100(B)(2), 800.100(B)(2), 810.21(F)(2), 

820.100(B)(2), and 830.100(B)(2) exist, installation of the 

intersystem bonding termination is not required.  
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CONDUCTOR SIZES  
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Minimum Size and Rating 

April 27, 2016 

 

 

 

 

 

 

 

 

 

 

NEC 310.15(B)(7) 

Conductor Types and Sizes for 120/240-Volt, 3 Wire Single 

Phase Dwelling Services. 

 

Use the table; 

100 amp service can be fed with a #4 AWG CU wire 

           #2  AWG Al. wire 

200 amp service can be fed with a #2/0 AWG Cu wire 

           #4/0 AWG Al. wire 
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Minimum Size and Rating 

April 27, 2016 

 

 

 

 

 

 
Conductor (AWG or kcmil) 

Service or Feeder 

    Aluminum or 

    Copper-Clad 

Rating (Amperes Copper  Aluminum 

100   4    2 

110   3   1 

125  2   1/0 

150   1    2/0 

175   1/0    3/0 

200   2/0    4/0 

225  3/0   250 

250  4/0    300 

300  250   350 

350  350    500 

400   400    600 
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Minimum Size and Rating 

April 27, 2016 

 

 

 

 

 

 

 

 

 

 

SPS 316.230(4)(A) 

 

Two or Multifamily dwelling. 

 

The service equipment shall have a rating of not less than 

150 amperes, 3-wire or 4-wire.  
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OVERHEAD SERVICES  
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Service Drops, General 

April 27, 2016 

 

 

 

 

 

 

 

 

 

A service drop includes the overhead service conductors 

between the utility electric supply system and the service 

point. 
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Service Drop Clearances 

April 27, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

NEC 230.9(A) 

 

 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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(1) 3 FT. CLEARNCE REQUIRED 

(2) CLEARANCE NOT REQUIRED 
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Service Drop Clearances 

April 27, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  NEC 230.24 (B)(1)-(4) 

 Vertical Clearance.  

 

Clearances from grade                                                      

10’ at service entrance or drip loop max. 150v to ground 

12’ over residential property and driveway            

(maximum 300 volts to ground) 
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? 12’ 

? 18’ 



Service Drop Clearances 

April 27, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  NEC 230.24(A) 

 

 (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. 
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Service Drop Clearances 

April 27, 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  NEC 230.24(A) 
Exception No. 1: The area above a roof surface subject to 

pedestrian or vehicular traffıc 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. 

Exception No. 3: Where the voltage between conductors 

does not exceed 300, a reduction in clearance above only 

the overhanging portion of the roof to not less than 450 mm 

(18 in.) shall be permitted if (1) not more than 1.8 m (6 ft) 

of overhead service conductors, 1.2 m (4 ft) horizontally, 

pass above the roof overhang, and (2) they are terminated 

at a through-the-roof raceway or approved support 
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Point of Attachment  

April 27, 2016 

 

 

 

 

 

 

 

 

 

NEC 230.26  

 

 

The point of attachment of the service-drop conductors 

to a building or other structure shall provide the 

minimum clearances as specified in 230.9 and 230.24. In 

no case shall this point of attachment be less than 3.0 m 

(10 ft) above finished grade. 
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10 FT MIN TO FINISHED GRADE 



 

 

 

 

 

 

 

 

 

 

Service Mast 

April 27, 2016 

 

 

 

 

 

 

 

NEC 230.28     

Service masts used for the support of service drops must 

have adequate strength to withstand safely the strain 

imposed by the service drop or be supported by braces or 

guys 

 

Check with local utility company and use their metering 

manuals 
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Service Head 

April 27, 2016 

 

 

 

 

 

NEC 230.54(A)    

 

Service raceways shall be equipped with a service head at 

the point of connection to service drop or overhead service 

conductors.  

      

The service head shall be listed for use in wet locations. 
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Service Head or Gooseneck 

April 27, 2016 

 

 

 

 

 

 

 

NEC 230.54(A)    

 

Service Head shall be located  above the point of 

attachment of the service drop or overhead service 

conductors to the building. 
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Service Head or Gooseneck 

April 27, 2016 

 

 

 

 

 

 

 

NEC 230.54(G)    

 

Service-Entrance and overhead service conductors shall be 

arranged so that water will not enter service raceway or 

equipment. 
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Overhead Service conductors 
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Overhead  Service Storm 

Damage 

WHAT NEEDS TO BE REPLACED? 

 

SPS 316.003(4) 

 

REPAIRS. Repairs to electrical installations shall conform to the 
electrical code that applied when the installations were installed. 
A repair may be required to be brought into compliance with the 
current code’s requirements by the department and within the 
time period determined by the department when a hazard to life, 
health or property exists or is created by the repair. 
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Overhead  Service Storm Damage 

• Can we leave the 60 amp panel and replace only the 

meter socket? YES 

• When I put a 100 amp meter socket on, can I refeed it 

with 100 amp wire?  YES  

• Do I have to drive two ground rods? NO 
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BRANCH CIRCUITS  
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BRANCH CIRCUITS 

April 27, 2016 

NEC 210.3 Rating.  

 

Branch circuits recognized by this article 

shall be rated in accordance with the maximum permitted 

ampere rating or setting of the overcurrent device. 
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BRANCH CIRCUITS 

April 27, 2016 

NEC 210.4 (A) Multiwire Branch Circuits 

 All conductors of a multiwire branch circuit shall originate    

from the same panelboard or similar distribution equipment. 

 

NEC 210.4 (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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BRANCH CIRCUITS 

April 27, 2016 

NEC 210.4 (D) Grouping 

 

The ungrounded and grounded circuit conductors 

of each multiwire branch circuit shall be grouped 

by cable ties or similar means in at least one location within 

the panelboard or other point of origination. 
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BRANCH CIRCUITS 

April 27, 2016 

When I do a service change do I need to install AFCI 

breakers on the existing circuits. 

 

NO, Not on the existing branch circuits. 

 

Yes, If you add a circuit that requires AFCI 
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BRANCH CIRCUITS 

April 27, 2016 

When I do a service change do I need to install a Two pole 

breaker on a existing multiwire branch circuit? 

 

NO.   

 

• Yes, if you add a new multiwire branch circuit  

• Handle ties may be used in place of a two pole breaker 
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BRANCH CIRCUITS 

April 27, 2016 

When I do a service change and I have to splice the 

conductors to reach the new breaker location in the panel 

do I have to install AFCI on that circuit? 

 

NO, You are only extending the existing circuit 

 

NEC 210.12(B) Does not apply in Wisconsin per 

SPS 316.210 (4) 
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BRANCH CIRCUITS 

April 27, 2016 

When I change  the electric service do I have to install a 

GFCI outlet in the basement of an existing home? 

 

NO               

 

However, if you add an outlet, it is required to be GFCI 
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Any questions? 
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DSPSSBElectrictech@wi.gov 

 

ElectricTech Voicemail 608-264-7823 

 

http://dsps.wi.gov/Home 

http://dsps.wi.gov/Home

