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Know What's below.
Call before you dig.

If you are digging, including installation of ground rods, Wisconsin Statute 182.0175
requires you to notify Diggers Hotline of your intent to work, and to allow a minimum
of 3 working days prior notice before digging. Diggers Hotline needs to be contacted
prior to excavation and planning an excavation in order to comply with the state

statute.

Diggers Hotline is a free service that helps identify dangerous and costly utilities
buried beneath the yard’s surface for contractors as well as homeowners.

Diggers Hotline should also be used to obtain information on safe working clearances
from overhead lines. Waupun Utilities is required to be a member of Diggers Hotline
and receives messages of intent to dig. We locate electric, water and sewer
infrastructure within Waupun city limits prior to the start date.

All types of locate requests are accepted by Diggers Hotline 24 hours a day, 7 days a
week, 365 days a year.

Wisconsin's
One-Call Center
811 or (800) 242-8511

Emergency Only: (262) 432-7910
(877) 500-9592

DIGGERS HOTLINE — CALL 811
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WAUPUN UTILITIES
ELECTRIC SERVICE MANUAL

Purpose

This service manual is published for the convenience of Waupun Utilities customers and their architects and
contractors. The information contained in this manual is in addition to the various municipal electrical codes, the
Wisconsin Administrative Code, National Electric Safety Code (NESC) and any other regulations that may apply.
The Utility reserves the right to make revisions in these rules whenever changes in the arf, legal requirements, or
other circumstances make it advisable. These rules are intended for standard equipment installations.

When, because of physical limitations of the premises, it is impractical to follow them; the Utility shall be consulted
for permissible modifications. The information contained herein does not cover in detail the requirements of the
Utility’s rate schedules, extension rules, or general rules; the Utility should be consulted for specific information
concerning these matters.

The Utility may refuse or discontinue service if a customer does not comply with these rules; however, the customer
will first be notified and afforded reasonable opportunity to comply. Service may be discontinued without prior
notice when a dangerous condition exists on customer’s premises.

*This_manual does not take exception to any local, state or federal electric codes. When in doubt, always
checle with Waupun Utilifies.

WAUPUN UTILITIES
817 S. Madison Street
P.O. Box 431

Waupun, WI 53963-0431

New Electric Service (920) 324-7920
Emergency Service (920} 324-7920
PURPOSE
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WAUPUN UTILITIES

ELECTRIC SERVICE MANUAL

Electrical Distribution Department

Electric Distribution Supervisor Steve Brooks (920) 324-7920
Cell  (920) 948-4703
sbrooks@wppienergy.org
e Residential and Small Commercial
e Large Commercial, Industrial and Developments
e Manager of Engineering and Operations

Lineman/Meter Electrician Owen Vande Kolk  (920) 324-7920
ovandekolk(@ wppienergy.org

Electric Crew Foreman Chad Flegner (920) 324-7920
Cell (920) 763-5150
cflegner@ wppienergy.org

Waupun Utilities Web Page www.waupunutilities.com

WAUPUN UTILITIES CONTACT INFORMATION
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Contractor Information

After the building permit is obtained, the contractor should come to the utility office and complete the necessary
paperwork. An application for permanent electric service is required along with any temporary electric service if
needed. (*See Note #1 listed below)

Information required on electric service application;
1. Contractor names
2. Construction site address (including lot # and subdivision)
3. Billing address & phone number
4. Required date of service

Once the necessary paperwork is complete and fees are paid, the service order will be processed and scheduled.
Procedure to Obtain Electric Service
Guidelines for applying for service are outlined below.

A, Application for initial service or for a change in an existing service requirement shall be made at City Hall
when applying for building permit.

Note #1 — An up-front charge of $100.00 will be collected by the Utility prior to the installation of any
temporary single phase electric service. This will be a standard fee unless there are special requirements by
the customer/contractor. In addition, the customer/contractor will be billed for any electricity used while
the temporary is in service. The customer/contractor is responsible for requesting the disconnection of their
temporary service. Failure to request disconnection will result in continual monthly charges. A 48-hour
request will be required by the Ultility prior to the installation of any temporary services. Installation of a
temporary electric service must be coordinated with the utility staft.

B. Service Location
At this time the applicant must decide whether the service will be underground or overhead. The main
entrance switch size shall also be indicated. WAUPUN UTILITIES WILL DETERMINE THE
LOCATION OF THE TEMPORARY AND PERMANENT SERVICE TERMINATION POINTS. This
will be done with input from you, the customer,

C. Contract

Waupun Utilities will contact the applicant if a contract is required. When a cash contribution is necessary,
payment must be made before the job is scheduled for installation.

D. Easements

Easements required from parties other than the applicant requesting service shall be obtained by the
applicant at no cost to the Utility.

Permanent structures and fences are not allowed on Utility easements,
E. Clearance (Tree & Brush Removal, Grading, etc.)

Applicant is responsible for initial clearing of right-of-way on applicant’s property as required for
construction,

CONTRACTQR INFORMATION
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A. Completion of Service Entrance Wiring

All services within Waupun Utilities’ service territory need approval by the local electrical inspector prior
to Utility hookup.

B. Job Scheduling

Prior to job scheduling by the Utility, the following items, where applicable, are required:

I.

2,

5.

6.

Payment of all construction charges
Easements signed

Clearing of service route

Service entrance wiring installed
Completed electrical inspection

Grade within 6 inches of final grade

C. There are special needs when applying for multi-family, commercial or industrial service. The Service
Manual is designed to give many of the details necessary to obtain service. The following is a short
suminary of needs.

I8

3.

Voltages

Standard voitages are 120/240 single-phase, 120/208 single-phase, 120/208 three-phase, and
277/480 three-phase. Call Waupun Utilities for availability of non-standard voltages. Electric
service at other voltages and capacities may be obtained under special circumstances.

Enlargement of existing three-phase 120/240 volt, four-wire delta systems are not allowed.
Waupun Utilities will enlarge its transformer capacity and service for standard voltages to match
the customer’s switch size, if necessary.

Customer’s requests for additional services, or services which do not conform to these rules shall
be treated as special facilities. The customer is obligated, in accordance with Utility extension
rules, for any added cost involved. The Utility reserves the right to deny special facilities.

Metering

Generally, Waupun Utilities uses 200-amp plug-in meters for self-contained setups, and current
and potential transformers on services rated at 400 amp and up. The Utility furnishes the current
and potential transformers on services rated 400 amp and above and the customer will provide the
necessary CT cabinet and approved meter socket, PT’s, CT’s and metering are not allowed in or
on any of the Utility’s electrical facilities.

320 class meters are available upon request and W1J approval.

Utility Needs

On commercial and industrial jobs it is essential to get the Utility involved as soon as pessible in the design
process. There are many issues to resolve before the service is installed, such as setvice location, ordering
of material, and necessary permits and easements to be obtained.

CONTRACTOR INFORMATION
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Transformer

The customer will be served by either an overhead or padmount transformer. If you are served
with a padmounted transformer, it is critical to consider all the necessary clearances and protection
from traffic (see Pages 3-9a & 3-9b). Large three-phase padmount transformers 1,000 KVA and
larger require a concrete foundation. Waupun Utilities will provide foundation specs as part of
the extension costs.

Service

For services greater than 1601 Amps, the commercial and industrial customers are responsible for
the installation and ownership of the service cable from the padmount transformer to the building,
For service to single family homes, duplexes and twin homes with service capacities up to 400
Amps, Waupun Utilities will provide the service lateral.

Fault Current

It is you or your electrical designer’s responsibility to consider the inferrupting rating of your
switchgear, Call Waupun Utilities for fault current information.

The UTILITY cannot design your electrical system, determine sizing requirements, provide code
interprefations (except involving the service lateral or drop and metering) or perform electrical
inspections, Consult your electrical designer, electrician, or local electrical inspector on these
matters,

CONTRACTOR INFORMATION
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Notes:

1.

A.
B.

Grounding systems for all Electrical Service Entrances will meet electrical code requirements
if:

2 ground rods are installed at least 6 feet apart.

And if any of the following on the premises are bonded into the grounding system (as
described in the NEC),

Metal underground water pipe system.,

Metal frame of building,

Concrete-enclosed electrode.

Ground rings.

Communication grounding electrode.

CATV grounding electrode.

me e oR

Other variations of these grounding systems are described in COMM 16 and NEC Section 250.

2,

Ground rods and grounding electrode conductors shall not be located in front of meter
pedestal, wire troughs or within 2 feet of underground cable route. Good wiring practice is to
install the rods at or outside the drip line. See NEC 250-64 and 250-66 on sizing and

installation details.

Grounding electrode conductors cannot be run in or through meter sockets, meter pedestals, or CT

cabinets. (Comin 16.27)

See page 5-4 on bonding for lightning protection. See bonding requirements for CT
cabinets and termination enclosures as per NEC 250-102.

If more than 10 feet of metallic water pipe is in contact with the earth, it must be bonded to
the neutral bar at the main distribution panel as part of the grounding system. (Duplexes are
an exception- see Option #2). This must be bonded where the water line enters the
building and ahead of the water meter, if present {within 5 feet of entering the building per
NEC 250-30(3)). Some municipal utilities require the water meter to also be jumpered.
This bond must be sized per NEC Table 250-66. For 200 Amp services this is usuaily #4
copper. Note that the metallic water piping must be bonded even if there is no earth
contact. In this case, it is just a bond and not part of the grounding electrode system (sized

per NEC Table 250-122).

1t is suggested that a #6 copper bonding jumper be run to the outside from the main
disconnect (connected to the grounding eiectrode system and identified by being bare
copper or green insulated conductor; leave at least a 6-inch tail). This is for telephone and
CATYV to bond to as required by NEC 250-92(b).

GROUNDING
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RESIDENTIAL CUSTOMER WIRING

Electrical wiring should only be done by those who have been trained on safety concerns, wiring
techniques, and code requirements. Waupun Utilities cannot inspect your wiring or provide electrical code
interpretations. By law, this is only allowed to be done by State-Cerlitied Electrical Inspectors.

If you do your own wiring, the following are some basic items involving single-family residential
wiring up to the main disconnects:

1. The minimum size service is 100 Amp for overhead services and 200 Amp for underground services.

2. The minimum service entrance conductor sizes for residential 120/240 single-phase
shall be as follows: (This is from the ampacity tables in the NEC 310-15(b)(6)). (See
NEC about reduced neutrals.)

Service Rating  Copper Aluminum
100 #4 #2
200 2/o 4/0
400 400 kem 600 kem

3. Conduit sizes must be as follows:
s  Schedule 40 Electrical PVC is usually used. Schedule 80 PVC is required when
subject to physical damage such as at the ground line. (See NEC 300-5(d)).
¢ Rigid metal conduit is required for overhead periscopes (aluminum, IMC, or thin
wall is not acceptable). Some service masts over 487, or dependent on length of
service drop, may require guying. Contact WU prior to constructing masts.
0-200 Amp Services Minimum 2" (for strength reasons)

4. A single main breaker/fuse is required. For 200 Amp or more, two mains are allowed.

5. The equipment grounds {(green and bare) must be bonded to the neutral at and only at
the main distribution panel.

6.  All aluminum connections must be made with aluminum rated connectors. The conductor
must be cleaned (wire brush or other approved means) and immediately coated with an
approved corrosion inhibitor. Common brand names for inhibitors are as follows:

Noalox Joint
Compound Gardner
Bender Oxguard
Penetrox

7.  The main disconnect must be installed within 8 feet of the location where the service
enters the building.

8. The conduit penetrating the outside wall between the meter and the distribution panel
conducts cold air. This often causes condensation and potential damage to the electrical
system. Things like spray foam or electrical putty will block this air flow.

9. Only service entrance conductors and load control circuits can be installed in pedestals
or meter sockets. (See NEC 230-7).

RESIDENTIAL CUSTOMER WIRING
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BASIC CLEARANCES — 120/240 VOLT

1. Drip loop must be at feast 17 feet above the ground line (unless meets other requirements per Section 6).

2. The drip loop and overhead service conductors must be at least 3 feet in any direction from windows, doors,
porches or similar structures. An exception is above the top level of the window or a window designed not to

opei.

3. The drip loop and overhead service conductor must be at lcast 12 inches from communication circuits.

4. The drip loop and overhead service conductor must have 18 inches of clearance from the roof if a periscope is
run thra the roof. This 18" clearance applies for a 6 foot radius of the periscope. The roof nmst be at least a 4™
vertical to 12" horizontal pitch, with the periscope within 4 feet of the edge of the roof, and the roof

inaccessible,

5. Basic ground clearances arc as follows:

Note that the following are the minimum clearances needed. Additional clearances must be added to account for
thermal loading, ice loading, and snow depth when looking at vertical clearances. All clearances are for services
under 730 volts unless otherwise indicated. See clearances (Section 6) for details.

A. Lawns & sidewalks (Pedestrian Only Arcas)
B. Roofs & Decks accessible to pedestrians
C. Inaccessible roofs

D. Roads, streets, alleys, parking lots, ete.

6. Avoid wood decks when locating the meter socket

12 feet

10 feet
8 feel
17 feet

7. Customer to install house knob if used. This is because of need to fasten into substantial support.

100 - 200 AMP SINGLE PHASE OH
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Notes:

1. Waupun Utility employees must designate the service location and specity
the mounting height of the periscope. This is required because of numerous
code clearance issues with the overhead service drop conductors. See
clearances for additional information {Section 6).

2, The weatherhead must extend at least 6 inches above the attachment point
for the service drop. This attachment device is provided by WU and
installed by the customer. It must be adequately attached so it can handle
400 1bs. of line tension.

3. The conductor coming out of the weatherhead shall be at least 30 inches
long. WU will make the connections to the overhead service conductors.

4. The conduit shall be adequately supported with pipe straps. The meter
socket shall also be adequately attached to the structure.

5. All periscopes (unsupported conduit extending above the roof) shall be
made of rigid metal electrical conduit and if required by WU shall be back
guyed., Aluminum, IMC or thin wall is NOT acceptable. Minimum size
shall be 2 inch for 0-200 amp, because of strength requirements. This
includes upgrades to 100 Amps. No couplings can be above where the
conduit enters the roof overhang or anywhere above the roof on the
periscope.

6. Communication and customer owned circuits cannot be attached to
electrical entrance periscopes (NEC  230-28),

7. The neutral conductor shall be identified by white tape, white insulation,
white point, or other techniques approved by NEC article 200-7 and 230-22,

8. The raceways containing service entrance conductors or service enfrance
cables shall not extend more than 8§ feet into the Building before the main
disconnect. Note that if the conduit is installed under the siding, or it is
bricked in, it is considered already being inside the building per the state of
Wisconsin [Comm 16.25(4)).

9.  Service entrance cable (rather than conduit) is acceptable, if installed
properly, accepted by a local inspection authority and not placed behind any
siding.

10.  Supports used to support service-drop conducters (attain clearance aver
buildings) will not be used for new installations. For existing installations,
they must be substantial and meet the requirements of NEC 230-29.

ACCEPTABLE METER SOCKETS

The utility has no list of approved sockets for this application. The only requirements are that they be UL approved,
a minimum of 100-Amp rated, (if 100 Amp entrance), ringless style and have manual bypass horns,

100-200 AMP SINGLE PHASE OH
2-5b
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Notes:

1.

10.

11.

12.

The utility shall specify the location of temporary service poles. Care must
be taken to avoid the permanent service route. Potential clearance problems
must also be avoided.

The meter sockets shall be 100 or 200 Amp rated. They shall be a ringless
design with bypass horns and UL approved.

The switchgear shall be installed as per code. This requires the switchgear to
be weatherproof or protected from the elements. It also requires GFI
protection on all outlets unless OSHA-required electrical inspections are
done regularly (difficult to comply with).

‘The temporary service pole shall be at least 4-inches in diameter, provided and
installed by customer.

Ground as required by code. Two ground rods are required. Also a bond to
metallic water pipe may be required, if available. The ground conductor shall be
terminated in the switchgear and not in the meter sockets.

Brace and stakes made out of 2 x 4's.

For residential 100 Amp temporaries, the conductor must be at least #4 copper
or #2 aluminum. For residential 200 Amp temporaries, the conductor must be at
least 2/0 copper or 4/0 aluminum,

Temporary services are intended only for a short use. If the temporary service is
expected to be used longer than one year, see Section 2 and/or Section 3 for
permanent installation instructions.

WU will make the connections fo the WU system.

Temporaries must be high enough to maintain basic ground clearances. The
following are some basic ground clearances. Note that the following are the
minimum clearances needed. Additional clearances must be added to
account for thermal loading, ice toading, and snow depth when looking at
vertical clearances. All clearances are for services under 750 volts unless
otherwise indicated. See clearances (Section 6) for details.

A, Lawn or sidewalks (pedestrian only areas) 12 feet
B.  Roads, streets, alleys, parking lots, etc 17 feet

Junk equipment, such as 60 Amp meter sockets and old indoor 60 Amp fuse
panels, are not acceptable for temporaries. If WU must make return trips because
of clearance problems or unsafe equipment, there may be additional charges.

Page 2-6b, Option #5 shows how to install a permanent meter pedestal and
breaker panel and how to avoid using a temporary service. The breaker panel
must either be weatherproof or protected from a wet or damp environment. The
basement walls must be backfilled and adequately tamped for WU to run the
permanent underground service. Another option is to use approved flexible
conduit between the meter pedestal and the breaker box. See page 2-1 for details
on permanent underground services.

TEMPORARY SERVICES
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Customer to
instoll guy
ond onchor

OPTION #/2 — Overhead Service

:”]\ 16 WU Condustor
30" leod by cuslomor

YU to moke connaclions
to WU conductars

\— Sorvice entronce cable ond weolherhead
or conduil system by customer.

//f

ottach o0s required

Freoled pole by customer. Minimum of 5" diometer
top ond set of leost & deop, Tha polo

must be high encugh lo moel the necassory
clearonces. Seo note

See Note /B, Must be ot leost 15 feel,

T Minimum of 100 Amp meler sockot, Sholl ba
o ringless dosign with monvol by-poss horns

i Customoer Service enlronce aquipmoent
"ﬁ”‘"" Sea note f4

Ground iing
* - __ & ] .l

T

5’ ggppur

NOTES;

Mobile Home ideﬁnilion from NEC 550-2) "A foctory—ossembled
structure or slructures lronsportable in one or more seclions, thot
is_buill on o permanent chossis ond designed to the required
utilities, ond includes the plumbing, heating, oir—conditioning, ong

electric systems contoined therein. Mobile homes con be identified by

o red, roctangular HUD inspection lobel on the outside corner of the

home, Monufactured homas (Ex, Wousou Home? on the other hond can be
idenlified b?/ a state inspeclion sticker on the electrical panel or

inside of closet door or similor iocotion.

Mobile homes must be wired per this standard. The only exception is if
the mobile home is instolled on o basement. In thot cdse o meler
pedestal can be oltached to the bosement woll ond inslalicd per 2-1. The
service enlrance ponel with moin disconnect must be instolled on the

inside of the bosement wall. It is not occeptoble to go into the

basement ond then up into the mobile_home panel directly. This is
becouse of the requirements of NEC 230--70, 550-23 ond COMM 16.25,
Alsc note that the mobile horme ponel is not rated os "Service Entrance
Equipment.” It is also unacceptable if there is only a crawl space

or sfab becouse of NEC 110-26(e).

Install mobile home metering pedestals with the meter poinled

toward the drivewoay or streeif, or owoy from lhe mobile home. Il is

not occeptable to poinl the meler toward the home or oway from the
drivewoy. WU will spol the locotion of melering facilities to

comply with code clearances.

The melering pedestals must be labelod in mobile home parks or RY porks
where it is not obvious whol it feeds.

MOBILE HOMES
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4, The following are basic Electrical Code Requirements for Mobile Homes
(NEC 550-23):

A. Service shall be 120/240 single-phase.

B. The service entrance equipment shail be rated at least 100 Amp, be weatherproof, and be
mounted at least two feet above ground level.

C. The service entrance equipment cannot be mounted on the mobile home, must be within
sight of the mobile home, but not more than 30 feet from the mobile home.

D. The service entrance equipment must have at least a 50 Amp 120/240 volt breaker or fuse
for feeding the mobile home. The norm is 100 Amp or more.

E. There shall be branch circuit capabilities in the service entrance equipment for serving an
accessory building, structure, or additional electrical equipment. This is often used to feed a
well or out-building. Wisconsin code does not require a single main disconnect for mobile
homes.

F. The service entrance equipment should have provisions for serving an outside 15 or 20 Amp,
120-Voit GFI outlet.

(. Two 8-foot ground rods with a minimum of 6-foot separation shali be installed. The
grounding electrode conductor shall be at least #6 copper and run into the service entrance
equipment (not meter socket).

H. The cable or cord run from the service entrance panel shall be a four -conductor cable (two
hots, neutral, and on equipment ground).

5. The wood post in (Page 2-7a, 2-7b) option #1 & #2 shall extend out of the ground by at least
four feet. This is to accomimodate telephone and/or CATV on the sides of the wood post.

6. All load conductors shall be installed by the customer.

7. The proper depth and tamped back-fill is critical to minimize frost heave and future potential
cuistomer maintenance costs.

8. On overhead service drop installations, it is critical to have a tall enough pole to maintain code
clearances. Note that the following are the minimuin clearances needed. Additional clearances
must be added to account for thermal loading, ice loading, and snow depth when looking at
vertical clearances. All clearances are for services under 750 volts unless otherwise indicated.
See clearances (Section 6) for details.

A. Over the mobile home or garage roof 8 feet

B. Lawns or sidewalks {(Pedestrian Only Areas) 12 feet

C. Roads, streets, alleys, parking lots, 16 feet
and driveways

D. Horizontal clearance from well to service drop 14 feet

(see clearance section for specifics (Section 6))

9. Milbank Catalog #U8980-0-KK pedestals are not acceptable for mabile homes because they
lack an accessory breaker position, This pedestal can, however, be used if Note #2 applies (See
page 2-7b).

10. WU requires UG Services in all new maobile home parks. This is because of OH clearance
fssues and moving mobile homes.

MOBILE HOMES
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Diagram of 5
Connections ource

Manuol By-—pass
Horns required
ot o minimum

e

Ringless Meler Sockets
Required

oth Jaw —Neutrol
From Mfg. ————
of Meter

Socket

Metar Sockel

/—

NOTES:

1. A fifth ‘{'ow can be added to mosl new-style,singie—phase
120/240 meter sockels for 120/208 single—phose service,
The fifth jow sholl be odded in the 9 o'clock position
os piclured and securely attoched {Milbank Snap in Jows

ore not acceplable),

2. This voltoge is common in or near commercial areas,
It is olso common for lorge oportiment complexes.

3. There ore some existing instoliations with the fifth
jow in the G'clock position {os compared to the normaol
9 o'clock position) or wilh o wire jumper between the
meter ond the meter socket. These should be corrected
if possible when upgrading the wiring.

4, Single phose service drop opplicotion sholl be limited
to 40C Amp, Lorger installations sholl have o three
phose service drop with the single phose meters ond
connecled loods bolonced on oil phoses. The single
phase melers must olso be limited to 400 Amp,

SINGLE PHASE 120/208 0200 AMP, NETWORK
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Securely fastensd
/— to wall

—F fion
2"
HMin.
27 7 7 FAVard Gifnerﬂd
18"
W\ ,,
S b opper

NOTES:

1. WU requires all meter sockets to be rated at least 100 Amp, single phase, ringless, and sealable,
have manual bypass horns (manual bypass lever is required for three phase meter sockets, and
must be approved by a nationally accepted testing firm such as UL). (3™ meter for common
area if required per NEC 210-25 or PSC 113.0802 or 113.0803). For duplex or larger multiple
meter installations, follow the basic WU meter socket requirements.

2. WU cannot run two services to a duplex. This may be desirable when the garages are between
the two units, but it is a code problem. NEC 230-2(a) states that there can only be one service to
a building. Comm 16.17 states that there must be a minimum three-hour firewall present for
the duplex to be considered two buildings (this is a sustantial masonry wall).

3. See page 2-5 for details on typical overhead services.

See page 2-4 for details on typical underground services.

4. Each meter position must be labeled as per page 3-5, note 1.
5. Note 3-4, 3-5, and 3-6 for clearances for large multi-meter installations.
6. WU requires pedestals for UG installations on duplexes.
Periscope N iaters
” -~ if overheod (‘f/‘— i
! No Maoin
a( O—-E_.__ Meters O Breakers Perizcope
O B\___ [ EREEN Melers
Breakers 77 2 Ke Hoin
L*L‘ Pedestal m Breoters
1 L

e 82
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gfo. Amps Main Fiflh Jow
MrG  X\sye jPouton jrotha | Eoen d PP B | Aol
Mibank | 2 | A 125 200 ] U2852-X- PED KK~ $2291-T0/S2571] K2381
2 | A | 200 | 250 | u2862-X- PED 1?1?5 $2291-T0/S2571 K2381
31 A 125 200 | U2853-%- Pg:g §§— $2291~T0/S2672 K2381
31 A | 200 270 | U2863-X- PEDSKKu $2291-10/52572 K2381
Milbonk | 2 B 200 400 U1783-0-KK | =~=——- 5T24R
Milbank | 2 c 100 200 UBD32-XL—-KKEAK| —-—- 5T24R
2] ¢ 200 | 200 | U1252-X-KK & $2201-10/52571 5T24R
31 ¢ 100 | 300 | UBO33-XL~-KKE AK| ——-u- 5T24R
3 C 200 225 | U1253-X-KK A% 52291 -10/52571 5T24R

#
#

KA K

Electriclon must consider ZMuln Bus Roling when designing an

inslallotion,

The NEC requirements of load coleulations are criticol (NEC 220):

Note thot commarciol applicotions mgy require spec«ally rmeter
gear to meel the minimum bus rating,

Add K1-PED to calolog number if underground
w Add K3-PED to catolog number if underground

Mot for use on underground

MULTI-METERING: 2 TO 4
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VIEW OF MEIER_SOCKET
{—iye

Ulility Side ¥ 7 Jdow Uhggi’erros;.‘?cket
aff e 120/208 4—wire 3PH fwye
ﬁ ﬁ 277/480 4—wire 3PH-§w§e
Tled to
Nautrol

Ag Bg 1] cg

Cuslomer Side

Basic _Meter Sockel Requirements

1. Ringless styls, 200 Amp minimum raled, clomp type jows, 600 voit
rated, wrench operated canneclors {not scrawdriver), sealobie,
and provided with proteclive shieid covering the jaws.
2. The meter sackets shall hove a manual by—paoss, designed to visually
check lhe by—poss conneclions with meler installad. Also It must
be designed so the cover connot be instolled with the by-—pass closed.
3. The phase designalions ore commonly used designations bfy electricions,
They do not indicate clockwise or counter—clockwise rolatfon.

APPROVED METER SOCKETS

?23?%06 7237305 3233%05
277/480 | 277/480 277/480
120/240
Type Pedéjs(t}ql'-. “-' [OH' Ugogfcztf ’
Similor To p.2—1 p.2-7 p.3-2
Anchor aza72-Ho/ | Us2ST2-HO/
%&’}ﬁ,’,‘,‘.ﬁ r 40407P-0W1 | 40007{HQ~7) | 40407(HQ-7V)
Murray RH=173-GR | RH—-173-GR
** Preferred Mitbank ygio-o & | uareo-xe | usTor-mL
STANDARD EQUIPMENT

100 TO 200 AMP THREE PHASE OH OR UG
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- Aternate Rouls

Bare neylrols

connst ba

wsed with My
ollarngle roula
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Vin 400 KCU cU -
L7 ot 600 KCW M) -

S
Ueler O{
(<
(<
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{5

for 400 Amp
Reudeniol d,
Retanrvad for
""" WU conduttors
L
AANAS
2'-8" Win
- ngu!new‘for 6'-0° Uox
valomer
o Senvice n I>
L8 ne
§ ( C),bg,[]fMWM
Miarnols Conduil, _*
Roule 172 " P Lo v
protect J8 LI
grounding »
wlactrods T -
conducler Qround N
/ Uns . A
L 4
»
PIITIIT VIT TR T | PVl Y TN W N ."
. ——f— ){l};ulwl
Coatinuouy . - 3
16 copper she "
connected™~—__ 1  Concrele or T
lo neutre! Biachlop up to . '
bua ot mgin Pedastol Wintmum = =P
of 18° i YA
Wn 2" lromfcable route o,
ﬂ/ in 8y [ S
8-, .4 L_ Cuslomir
» Oreoker
[: N Ponel
] A
8 Fool - . P
Cround Rods - M
Extuasion L8
H necasaery *
Manufaclurer Catolog ff Extension Cat Jf
il _needed
Milbank Ut748-0-WI-K1350 51848
tondis & Cyr 47604P—9W|
(Siamans)
Anchor MP44342-Wi
NOTES:

1. This is a 320 claoss meter (400 Amp Residenliol}), Designed for
320 Amps continuous and 400 omps intermittent.

2. See page 2-2 for grounding options. No grounds dllowed in or
on meter pedestol,

3. See poge 2-3 on general residential wiring considarations,

400 AMP SINGLE PHASE RESIDENTIAL & COMMERCIAL, UG
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Pl

PREFERRED

Customer o Alternole Custorner
provide meter
socket, Kternale
WU to ground \ F
lhe sockel. N O f
N Min | o=
L~ Cuslomar lo
provide CT
cabinet

- / 90" Mox,

Y & —Gond by
Conduil Customer

—— " :—jr
Ground Ling 832}18&131 ? H 12" Min _

U 18" Min §
—_ Y

ALTERNATE

ALT. Galvo—Closure Cabinet

\

Customer-.\

NOTES:

The CT cabinet shall be mounted outside,

The 320 Amp plug-in meter socket is standard for residential. Consult WU
before using CT cabinets on 400 Amp services.

The CT cabinet must be bonded per NEC 250-102.

WU cannot size the customet’s service entrance conductors.

Minimum clear space in front of eabinet and/or meter shall be 2 feet beyond
the cover in the extended position or a minimum of 3 feet, whichever is
greater,

401 — 800 AMP, THREE-PHASE, CT CABINET, UG
3-2a




METER SOCKETS

Three Phase

13 Terminal

nufacturer
Manufact 1201208, 277/480
Anchoer RTSS13-13W-2-HP-SR1
Meter Devices 3040A-13
*&k N
Preferred Milbank UCT7449-XL
(Cf%‘é?‘c'osure MS-2034-13
WU Supplies Test Switch
CT CABINETS
SIZE # Mfg. Catalog#  HxWxD Uﬁgﬂfﬂg" 1021‘1:;? Conth—trfougeg style
Wi;es inches Amps (see above) 1S preferm
400 Amp 4-Wire Ericksen 1182-2\WP3 45.5X20X7.25 42,600
See Galva-Closura (RIB)
Note Elect Mechaniont meiosites poxss 8300 1/0 1-4~
2 CTBHEW 48X30X10 65,000 Copper
500 Amp 3 Wire Ericksan T076-20PELE 50X36.5X15 5,000
Galva-Clasure (RIB) 2/C 14"
WAL-634 UGBX 54X36X13 5,000 Copper
800 Amp A VWire Erickson 1076 2WPS-LE GOXB5XI5 65,000
Gava-Ciosire (RIB) 210 2_4
VWAL-834 UGBX 54X38X13 85,000 Copper

401 — 800 AMP, THREE PHASE, CT CABINET, UG
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Golva-Closure (RYB)
For o left to righl Ipped

arrangement, odd -R to Customer to
Customer to the cotolog rumber provide GT Erickson
provide meler cabinet 0
socket.
Wl lo
lth;m::cket\ T CUStWEf Cuslomer \ .
{ \ L
Min
olk - | O] [ Yev
\ \
- - \ \ " Mox. - //“—_.—- \
5 ¢ 6 " - S__ \\\ T \\
114 _ — | Ve
Condl ¢~ M -
Hternote / 12° Min
Ground Line Ground tine
ViV A A A A4 /Z//// 18" 1o VAV /AW Ar4durs
Bond by b — Bond by L
Customer Customer

NOTES:

l. The CT cabinet shall be mounted outside.
2. The CT cabinet must be bonded as per NEC 250-102

3. Minimum clear space in front of cabinet and/or meter shall be

2 feet beyond the cover in the extended position or a minimum of

3 feet, whichever is greater.,

1000 - 2000 AMP, THREE PHASE, CT CABINET, UG
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METER SOCKETS

Three Phase

13 Terminal

Manufacturer 120/208, 277/480
Anchor RTS513-13W-2-HP-SR1
Meter Devices 3040A-13
**Preferred Mitbank UC7449-XL
%‘éﬁ'c""s‘”e MS-2034-13
WU Supplies Test Switch
CT CABINETS
SIZE Mfg. Catalog#  HxWxD Uppaecied i Conduit
Wires inches Amps (sce above}
1000 Amp 4-Wire Erickson CUCT-124v¥Fs GOXGIX15 85,000
and Galva-Closure (RIB) 410
1200 Amp WALR1234 UGBX 48X45.75X13 83,000 Copper 3-4
1600 Amp 4- Wire Enckson UCT-184WPS E0XE0X15 85,000
Gatva-Closure (RJB} 250
\WALL1634 UGBX BOMEOX15 85,000 Copper 5-4
2000 Arp 4. Wire Enckson CT20iSGWPS GONES 5X15 T00.000
Galva-Closure (RJ8} 350 64
WAU-2034 UGBX BOXEAXR1S 85,000 Lopper

1000 — 2000 AMP, THREE PHASE, CT CABINET, UG

3-3b




List of Waupun CT Cabinets from Galva Closure

WAU-413UGBX
WAU-434UGBX
WAU-613UGBX
WAU-634UGBX
WAU-813UGBX
WAU-834UGBX
WAU-1234UGBX
WAU-1634UGBX
WAU-2034UGBX
WAU-3034UGBX

These are all bottom entry, bottom exit cabinet. If you want a bottom entry, top exit
(or vis-a-versa) you drop the "UGBX." If you want it pad mounted you replace the "UGBX" with a
IIPM‘II

Galva-Closure Products Co.
(608) 873-3044

Fax (608) 873-1331
www.ctcabinets.com

CT CABINET LIST
3-3¢




Vertical Clearances

Indoors

Outdoors

1 JIERN
I ]
—_ |~ _:3...|___
I J | ("Y1
I (ﬁ\ | (#\ T:;T:::a:::n O O ~ 7
N Main DI t ~ |
‘ ain Dsconnec { \
6' Max :(ﬁ\:{’_‘\ Q O \./:B‘L{ax
N BN { )y f B
—H— Y10 | T
LS 26" Min
2" Min I
Floor/Groundline

NOTES:

1. Service drop or lateral.
A. Underground line conduciors for 400 Amp or less are furnished by utility,

B. Load conductors and source and load lugs furnished and installed by custorner.

2. Customer shall furnish, install and maintain multiple metering equipment including
meter sockets, switches, fuses, circuit breakers, termination enclosures and associated
equipment,

3. A minimum of 3 feet must be provided in front of all metering installations.

See NEC 110-26(a).

4. All 100 Amp or 200 Amp meter sockets shall contain the hom type by-pass for single-
phase or network installations, be ringless and UL approved.

5. 66" oh headroom working space required per NEC 110-16e.

6. WU uses 90°C conductor, therefore WU can not terminate on customer main
disconnects (NEC 110-14). WU can teriminate in integral termination enclosures or
separate termination enclosures.

MULTIPLE METERING - INDOOR/OUTDOOR VERTICAL CLEARANCES
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Horizonlal Clearances

. Darrier - Bavrier
g or 4 o
1 Wall / Wall
:. i

f / T ¥

Vi — ,

1 2= :

/| e

|/ ,

T4 2

/ ,

’f 4

N \

A Main Disconnect ,

,. OO |

/. 7

‘. Termination O O i

g Enclosure . | 5

) [T mm "~

/ = <« 10"—}"

1 [z ; :.

; f

i Floor/Groundline A

3 NortEs:

1. On group installations each meter sockel ond service switch shall be
permonently morked identifying the locotion lo be served. The location
being served shall be identified in the some monner.This identification
sholl be made on the outside of the metering panels (for the benefit of
tenonts and meter readers), Inside the meter enclosure (non—moveable
part as cover panels usually are interchangeable), ond ot the service
panel that the meter serves. A label on the service ponel is criticol
becouse labeling systems for opartments change, moking it difficult
to trace. This identification is often done with permanent blaock
morkers or white paint, See NEC 110-22 ond PSC 113.0809.

2. Service drop or laterol,
A. Underground line conductors for 400 Amp or less services are

furnished ond installed by utility.

3. Customer shall furnish, instoll and maintain multiple metering
“equipment including meler sockels, swilches, fuses, circuit breadkers,
termination enclosures ond associoted equipment.

4, A minimum of 3 feet rnust be provided in front of oll metering
instollations. See NEC 110-26(a).

5. All 100 Amp or 200 Amp meler sockets shaoll contgin the horn type byposs,
for single—phose or network installotions. Installations shall have
ringless meter sockets and be UL approved.

6. WU uses 90'C conductor, therefore WU can not terminate on customer
main disconnects (NEC 110--14). WU con terminate in integral
terminaotion enclosures or separote termination enclosures,

MULTIPLE METERING — INDOOR/OUTDOOR HORIZONTAL CLEARANCES
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CJ NOTES:

1. Al dinensions shown are mininun dimensions.

2. Meters are not to be installed on walls vhere they will
be hehind an open swinging door.

3. Meters may require protective barriers If traffic through
doorway could couse meter damage. A mininum clearance of
12 in. Is required From the center line of the meter-connection
device to the karrier.

R A A T o S S L O AR SR i S B s B
—

4. Location of electri¢ meters nust comply with dinensions shown
on this sketch and meter mounting height dinensions shown on

Page 3-10.

RS

N

A nminimun of 24 inches applies when meter stacks are nounted on
adjacent corner walls.

3]

e
.

6. A mininun clearance of 3 feet nust be provided in front

Door of all metering Installotions. See NEC 110-26¢a).

7. The utility shall be consulted concerning the location
of netering equipnent before netering equipment Is installed.

SWINGING DOOR, FRONTAL & SIDE CLEARANCE FOR INDOOR MULTIPLE METERING
3-6
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NOTES:

1. Approval must be obtained from WU to use this metering option. It is only available from dedicated (no
other customers possible) three-phase padmounted transformers. The service can only be run to one

building [COMM 16.25(5)].

2, 'The custommer shall own, install and maintain the service. WU will terminate the transformer end of the
customer service conductors, if possible. Let WU know the size and number of service conductors.

=

The above drawing is a diagram showing the metering. Sce page 3-9a, 3-9b for details on padmount siting.
The meier socket shall be provided by the customer and installed on a building wall by the customer, The

maximum distance between the padimount and the meter socket is 25 feet,

NS

Mounting the meter socket on a free-standing pedestal is acceptable only by WU approval.
Meter socket to be grounded by customer,
Consult with WU if the neutral and equipment ground bond is to be made at the padmount transformer,

WU will provide plan & details for the concrete transformer pads with instruction for the routing of

conduit and placement. WU must inspect installation before concrete is poured.

Three Phase

13 Terminal
Manufacturer 1207208 & 277/ 480
Anchor TS513-HO-SR1
Meter Devices 3040A-13 WU provides 10- pole test switch
**Preferred Mibbank UCT7448-XL
Gelva-Closure MS-2034-13

(RyB)

CTs IN PADMQUNTED TRANSFORMERS
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. Post if
Egestt:lelcfl needed

TRANSFORMER PAD

3 E_ﬁn

8 FI. working

” i e | clearonce
|kr}. S Min. if
wWorking melgring in

BUILDING
OR waLL

clearonce padmount.

/

Door swing on
Three~Phase 10 I-P-\dtn
Padmounts 1

( ) working

O QB

Post X BUILDING

OR WALL

All single phose A=24", B=48"
All three phase A=60", B=pod widlh

36" min.
T e e ] PI et
+ YEI E i = S = P
W S
30" min,

et —
>y

Concrete filled 4" or 6"
Steel Pipe or minimum of 6"x6"
treated wood post

Diggers {Wise.) 1-800-242-8511
or811
NOTES:
1. See page 3-9a, 3-9b for code clearances to combustible walls, doors, windows, intakes, etc.

2. Protective posts are required where the transformer is subject to vehicular traffic. Installation and cost of this
protection is the responsibility of the customer.

PROTECTIVE POSTS FOR PADMOUNT TRANSFORMERS
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this Is reprinted Prom Vol | of the Visconsin State Electrical Code (PSC 114317

i

HON-COMBUSTIBLE WALLS

Padnounted oit insulated transforners may be iocated direcily next to non-combustile
wolls, hut not closer thon 3 Ft., IF olt of the Following clesrantes ore mointained fron

doors, windows ond other huilding apenings,
Conbustible walls are walls of Type No. B
buildings as determined by COMM SLO3.
Note thnt Type B bulldings are

‘unprotected wond Frome’ . Veneers of stone,

brick, metal, etc, don’t chonge the
clossification unless rated by UL as o
Type 7 ossenbly.

A BOORS

Padnounted all Insulated transformers
shell not be locoted within o zone
extending 20 L. outwerd ond 10 Fi,
to either side of o lbullding door.

B AIR {NTAKE UPENINGS
Padrounted oil insuWlated transformers

sholl not ke locoted within o zone
extending 10 ft, outward and {0 ft.

{o either side of on oir intoke opening

If the o intake opening Is directly
above the tronsfurnmer, there must be
a 25 ft verticel distance from the
opening to the tronsforner.

C. WINDOWS (R OPENINGS GTHER
THAN AIR INTAKE

l. First Story

Padmounted oft Insulated transformers
shall not be focated within o zone
extending 10 ft, outward and 3 fi,

to either side of o buillding window

or opening other than an alr Intoke.

2. Second Story

Padrounted oil insweted tronsFormers
shall not be tocuted less thon 5 FL

fron any part of & second story window

or opening other thon on ofr Intoke.

&

VINDOW GR OPENING

OTHER THAN
N AR INTAKE ——_  NON-CORBUSTIRLE VALY,
s ]
o oA -
N
™ h SECOND STORY

T ViNDDYW
I
/\5 "

LOCATION OF PADMOUNTED TRANSFORMERS NEAR BUILDINGS
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Ii. COMBUSTIBLE WALLS

A. Padmounted oil insulated transforiners in sizes up to and including 100 KVA shall be
located according to the provisions set forth for non-combustible walls.

Note: Installations with 75KV A three phase padmounts should be designed with
upgrades to 150KV A in mind.

B. Padmounted oil insulated transformers in sizes above 100 KVA should be located a
minimum of 10' from the building wall in addition to the clearances from building
doors, windows and other openings set forth for non-combustible walls.

III. BARRIERS

If the clearances specified above cannot be obtained, a fire resistant barrier shall be

constructed in lieu of the separation. The following methods of construction are
acceptable:

A, NON-COMBUSTIBLE WAILS

The barrier shall extend to a projection line from the corner of the padmount to the
furthest corner of the window, door or opening in guestion. The height of the
barrier shall be 1' above the top of the padmount transformer.

FINDOW OR OPENING—  XON-COMBUSTIBLE WALL  WINDOY OR OPENIKG—._  HON-COMBUSTIBLE WALL

"4 N H T
\‘\‘ lu_g_'
o N
B. COMBUSTIBLE WALLS 1SOLID OR WITH WINDOW
ThE barrier shall extend 3, QR OPENING COMBUSTIHLE WALL
beyond each side of the padmount
transformer. The height of the ]
barrier shall be 1” above the top of ) P
the padmount transformer, RN |

IV. FIRE ESCAPES

Padmounted oil insulated transformers shall not be located within a zone extending

20 feet outward and 10 feet on either side of the point where a fire escape meets the
ground.

Padmounted oil-insulated transformers located beneath fire escapes shall have a

verfical clearance of not less than 10 feet from the top of the transformer to the
bottom of the fire escape.

LOCATION OF PADMOUNTED TRANSFORMERS NEAR BUILDINGS
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Splice Box
or
Termination ‘|

Enclosure

or
CT Cabinat

Min 6" ;}<i
. D Service
1 ) : /— Entronce
VAV AV v ay vy ays BV Equipment
. : or Metering
- /|
=3
B
Min 18"
F-3
i P
. b
>"—‘-.._‘__J
ACCEPTABLE g
Service Service
Entrance Entrance
Equipment Equipment

or Melering or Metering

)

L 360 o
. Min .
6, \ b,

[ ] ﬁ-—l
NOT ACCEPTABLE Weop box with
botierm drain

NOT ACCEPTABLE

The above shows how to and how not to deal with water
seepage through basement wall problems. WU will not run its
conductors through a basement wall because of the possibility of
causing water seepage problems.

FOUNDATION PENETRATIONS
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Perspective

View \

(M 1/4 In.  Dio. Galv. Bolts
E : 0 0 0 0 0
0 0
W A—
0 0
Steel
Plate ; 0 £
| \ 1‘
; ; . Braces i2 "
1 k Meter 19"
Customer k i
. Meter
) Socket(s)

Front View

Wall section

1. A snow and ice shield is mandatory on the pitched side of metal buildings (provided
by the customer). A shield is highly recommended for other areas. The customer is
responsible for damage to the metering and meter sockets, etc.

2. Shield must be capable of protecting meter.

Metal shields (min. of 10 gauge) shall be primed and painted with rust resistant
paint.
4. Shields can be purchased through Waupun Utilities.

METER AND SNOW ICE SHIELD
4-2




o On

120/240 v, 10/

Secondory \

Caoble TV
coble

Power To Drip
Supply Loop
line
Approx.
10 \
Telephone
Coble
foad
wiring for 3 wire
| f——r— Weolher Proof 120/240 volls
% Disconnect
™~ CATV
Grounding Electrode
Conductor
Min
pe—
6

Consull WU belore instolling in order to moke sure thot 120/240 volt service Is ovailobla
on the pole in qusastion.

. Al instollolions mus! conform with oll opplicoble clectricol codes ond WU raquirements

inctuding requiramenis for cloorances, climbing spoce ond working space.

. Only qualilied and guthorized personnet sholl moke his type of Instollation. They sholl

be lroined ond knowiedgeoble of the cleoronca requirements and working rules of the NESC
(vVol.1 Wisconsin Stole Elaclric Code). The qualilied personnsl sholl ba troined ond
compatant in:
o, Distinguishing exposed live porls from other ports of aleciric equipment.
b. The techmniques nocessary lo determine the nomino! vollage of exposed five porls,
c. Minimum opprooch distances corresponding to the veltoges to which the quaiified
personnet will be exposed.

. All molarials, excepl meter, sholl be furnished ond inslalied by the CATV company,
. The meter sockel sholl be ¢ minimum of 100 omp, ringless style, wilh muanuol brposs horas,
Q

The sorvice will be 3-wire 120/240 volt. Two wire 120 voll sorvice is nol occeplable.

. The sarvice enlronce conduclors sholi be run in non--maotollic condult, Schedule 80. If

metallic conduit is used, il sholl be coverad wilh o non-motollic covering 40" above ond 72"
below any communicotions ollechments (NESGC 239G.1.). The sorvica entrance conduclors gholl
axtand 30" bayond the waotherhaad and sholl be roled with 600 voll insulation, WU will
rmake connaclions to ils' linss,

7. # is o code violotion to hove fused ond unfused sorvice ontronce conduclors in the some

racovioy.

. The disconnecl, power supply unit, meler socket ond CATV ceble sholf ba mounled on lhe

some quodront of the pole. Thera sholl ba o moximum of 8" bolwaen the service entronco
conduit ond CATV coblae.

. Grounding sholl be in occordonce with the Notional Electrei Code orticle 250. Note thol code

requires o seporale ground down thoe pole ond o seporote double ground rod. Qo nol run this
ground into the mater gockel (COMM 16.27).

When o unit contoins both the service disconnect swilch and the powsr supply, instollotion
haight shali be in accordance with opplicoble codes,

. This unit moy nol ba rounted on any pole on which thera ore transformars, primary risers,

saclion cutouls, copacitors, circuil reclosers, ragqulotors, troffic signols or similor
fixtures wilhout the consont of the WU Eleclricol Supaervisor,

CATV POWER SUPPLIES
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Singie Meter and Service Rule

Waupun Utilities will normally supply to each customer’s building, structure or premises:

1. One Service Lateral (drop)
2. One Class of Service
3. One Meter

There must also be an indication of ongoing need.
EXCEPTIONS to this rule are:

1. Muttiple occupancy buildings (e.g., row houses, condominiumns) which comply with the Wisconsin State
Electrical Code by having areas under different occupancies separated by approved fire walls may be supplied
by more than one service.

Note: A fire wall is a 3-hour fire-resistive wall which shall be a substantiafly constructed masonry wall running
from the foundation and extending to the roof. A wall constructed of materials other than masonry must be
approved in writing by a verified testing comipany and/or building inspector ot fire department. (COMM 16.17)

2. Fire pumps or other emergency electrical systems requiring separate service. (WU suggests tapping ahead of
the main disconnect. This will avoid ongoing service charges and possible special facilities charges.)

3. Large or unusual loads requiring additional services or in cases where, in the judgement of the utility, voltage
regulation would be unreasonable due to load size and distance between loads.

4.  Where more than one point of delivery or more than one point of metering is necessary because of interruptible
service rate, governmental requirements or regulatory rules.

a.  Asof March 1, 1980, the Wisconsin Administrative code, PSC 113.0803 requires individual electric meters
for nontransient multidwelling unit residential buildings, mobile hone parks and for commercial
establishments. Individual unit metering will not be required:

1. Where commercial unit space requirements are subject to alteration with change in tenants as
evidenced by temporary versus permanent type wall construction separating the unit spaces.

2. For electricity used in central heating, ventilating and air conditioning systems.

3. For electric backup service to storage heating and cooling systems or when alternative renewable
energy resources are utilized in connection with central heating, ventilating and air conditioning
systems.

5. Customers with an existing three-phase service do not qualify for an additional single-phase service.

6. Customers with an existing three-phase service would not qualify for a second three-phase service of a different
voltage unless approved by WU.

7. Customers with 120/240 single-phase requesting 120/208 three-phase are required to eliminate the single-phase
service.

8. A property with a residence and a second building or facility used for domestic purposes (example: garage)
would qualify for onty one service unless the second building was more than 150 feet from the closest point on
the residence. The second service would be a special facility charge.

NUMBER SERVICES/METER
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Types of Service and Voltages Available

For other than one- or two-family dwellings, the Utility shall be consulted as to the type
of service available before wiring layouts are made, equipment is purchased or when
extensive wiring changes are contemplated.

Waupun Utilities furnishes 60 Hertz (cycles) alternating current, single- and three-phase,
at various voltages; but not alf types of service are available.

The type of service available to the customer is ordinarily determined by one or more of
the following conditions:

Type of electrical system available at the customer’s location.
Character and size of load to be served.

Temporary or permanent,

Underground or overhead service.

OO w>

The Types of Services and Nominal Voltage Furnished

Note ANSI C84.1 — 1989 and PSC 113 on Voltage Standards

A. Single-phase, 120/240 volts, three-wire.
Maximum 400 Amp (100 KVA). Overhead or underground.

B. Single-phase, 120/208 volts, three-wire.
Maximum 200 Amp (50 KVA).

C. Combination single-phase and three-phase, 208/120 volts, four-wire Wye.
Maximum 2000 Amp (750 KVA). Up to 400 Amp underground setrvice off of
pole transformer.

D. Combination single-phase and three-phase, 480/277 volts, four-wire Wye.
Maximum 2000 Ampere. Up to 400 Amp underground service off of pole
transformer.

E. Combination single-phase and three-phase, 12,470/7220 volts, four-wire Wye.

This service is available to customers upon WU approval, The customer’s
transformer shall be grounded Wye/grounded Wye. The customer is responsible
for the protection of customer-owned equipment,

Electric service at other voltages and capacities may be obtained under special
circumstances,

Enlargement of existing three-phase 120/240 volt, four-wire delta systems is not allowed.

Customers’ requests for additional services or services which do not conform to these
ruies shall be treated as “special facilities”. The customer is obligated, in accordance
with Utility extension rules, for any added cost involved. Waupun Utilities reserves the
right to deny special facilities.

SERVICES/VOLTAGES AVAILABLE
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Electrie Overhead and Electric Underground Service Spetting —
Residential/Small Commercial 400-amp and Smaller

Waupun Utilities shall, in all cases, designate the location where the WU service will
terminate.

The WU service spotting policy is based on the following guidelines:

1. The design should minimize WU investment in the service and meter
making.

2. WU facilities shall not be located in areas that are likely to cause conflicts
with decks, pools, etc.

The preferred residential and small commercial service spot is within six feet of the
corner of the living space nearest the WU source. Several typical examples are shown on

5-3c¢.

An overhead service is limited to a maximum of 150’ because of voltage drop, clearance
and conductor tension constraints.

An underground service from an overhead system has a riser cost and trenching which is
billable to the customer as special facilities, along with other adders.

WU reserves the right not to locate a meter in an area that is likely to cause future
conflicts with decks, pools, outbuildings, etc. The customer has the following options:

1. Locate the meter in the preferred zone at no cost (providing service length is
not over 150 feet).

2. Locate the meter on the garage at no extra cost to WU (provided the spot is
closer to the WU source than the preferred spot).

3. Pay special facilities cost to locate the meter in any location other than the
conflict zone.

Variations — unusual house designs and variations in WU system construction will be
encountered in the field. Each situation should be addressed individually, based on the
guidelines included in this section.

SPOTTING ELECTRIC
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Things to Consider When Evaluating Conflict Zones and Area

The service spot and route should be selected to provide an acceptable point of
delivery, taking into consideration the customer’s preferred location. Considerations
should be based on minimizing existing and future conflicts for maintenance and
safety. Following are some of the items that should be evaluated when making this

- determination:

Enclosed areas, patios, porches, etc.

Carports

Fenced-in areas

Pools and hot tubs

Clearance problems/codes, etc.

Common wall for gas and electric meters

Potentially hazardous, high-traffic areas (sidewalks, driveways, alleys)
Installation and future maintenance costs

Remote locations that would make meter reading or maintenance
difficult (for example, keys needed to get through back yard gate)
Septic systems and their alternate fields

Wells

Above-ground fuel tanks

Future buildings

Grade changes

Buried customer facilities

L.P tanks and lines

SPOTTING ELECTRIC
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CASE | CASE 2
X ey K (oearion
WU SOURCE WU SHURCE
O s ALTERNATE O
LOCATION
CONFLICT CONFLICT
% I ZONE l ' ZONE ) %
I ] J 1 i 1
6" PATIO PATID 6" |y
w DOGRS DOORS 6'r
G 6
HOUSE HOUSE
STREET STREET

MORE THAN ONE MAY EXIST AND THEIR LOCATIONS MAY VARY.

CONFLICT ZONES ARE SHOWN TO STRESS THE NEED FOR ADVOIDANCE,

CASE 3

PREFERRED
i LOCATION

% ALTERNATE
LOCATION

CONFLICT
ZONE ‘

61

PATI
DOORS

HOUSE

X

O
WU SOURCE

STREET

SPOTTING ELECTRIC

5-3¢




Lightning damage due to induced electrical surges from nearby lightning strikes is a
common problem in Wisconsin. Part of the problem is due to grounding problems. Because
of poor grounding conditions, it is critical to bond all metatlic systems. The theory is that
by bonding everything, there will be little or no difference in potential between metallic
systems (therefore minimizing damage). Bonding is also done for safety and code reasons.
If you are correcting bonding problems, it is important to bond everything. Partial bonding
could actually aggravate problems. Bonding should be done to the grounding electrode
system in the following cases:

L.

2.

6.

7.

Metalic water piping and hydronic heating systems.

Natural gas or LP gas piping if built with black iron pipe. Bonds are desirable
on other piping systems, but there are potential problems with bonds damaging
ihe pipe.

TV antennae systems - Code requires these to be grounded to a rod by the most
direct path possible. It is also important to bond this to the electrical system.

Satellite dishes - There should be a ground rod at the dish and a bond to the
electrical system. See NBC 810-21 for information. Also, a three-prong outlet
and surge suppressor is helpful at the controller. Note that the newer small
dishes are not metatlic and so avoid many of the bonding issues.

Lightning rod systems -1t is important to bond this to the electrical system.

Structural Steel

Cable TV and telephone grounds where they enter the building.

Surge suppressors can also help. It is important, however, that all bonding be completed
first. Note that plug-in type surge suppressors will only work on properly-installed three-
prong outlets. Surge suppressors (lightning arrestors) that are installed at the main
disconnect must be installed on the load side of a breaker or fuse. Note that a lightning
surge will be over before the breaker can trip. Also, note that these devices do fail and the
breaker protection will take the arrestor oft'line. If the arrestor is wired ahead of the main,
arcing can continue, causing a fire.

LIGHTNING PROTECTION
5-4




Basic Electric Clearances - Services

Clearances for Electric Overhead Services

(Not for primary or secondary clearances.)

(Per NESC Table 232-1 and Table 234-1 and WI PSC 114)

Note that the following are the minimum clearances needed. Additional clearances must be added to account for
thermal loading, ice loading, and snow depth when looking at vertical clearances. All clearances are for services
under 750 volts unless otherwise indicated.

Triplex & Quadruplex Cables (most common) Type A Rule 230C3

Open Wire Poly Insulated Cables Type B
Vertical Clearances A B
Roads, Streets, Driveways, Parking Lots, Alleys, Cultivated Land, Grazing 16.0° 16.5°

Forest, Orchards, etc.

If the height of the building to which the service is attached does not permit and
there is only a residential driveway (no chance of trucks), under 150 12.0° 12.5°

volts to ground, and insulated.
Drip Loop 10.6° 10.5°

Spaces & ways subject to pedestrian or restricted traffic only (no horse

riding or vehicles over eight feet). 12.0° 12.5

Spaces & ways subject to pedestrian or restricted traffic only (no horse
riding or vehicles over eight feet), the building height does not permit, under 10.0° 10.5°

150 volts to ground, and insulated.
Drip Loop 10.0° 10.5°

H along roads in rural districts where it is unlikely that vehicles will be

crossing under the line (must consider blow out to embankments, etc.) 14.0° 14.5

If along rural roads and located relative to fences, ditches, embankments,
etc., so that ground under the line would not be expected to be traveled except by 9.5° 12.5°
pedestrians, may be reduced to the following: The service must be under 150 volts ' ’
to ground and insulated.

BASIC ELECTRIC CLEARANCES - SERVICES
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Vertical Clearances

DOT minimum ¢learances over roadway (only State and Federal
Highways) (use NESC if greater than this) (under worst case conditions) (WI
DOT Maintenance Manual 96.95)

17.0°

17.0°

Over or under roofs or projections not readily accessible (ilo permanent
stairs, ladders, doorways, ramps, windows, etc. to the roof; no vehicles) and the
service is NOT ATTACHED to that structure, {This clearance also applies above
railings, walls, or parapets around balconies or roofs.)

WI: Less than4 / 12 pitch.

WI: 4/ 12 pitch or greater (WI PSC Table 114.234-1)

8.0
3.0

10.5°
10.5'

Over or under balconies & roofs readily accessible to pedestrians (as part

of structure to which service is NOT ATTACHED to that structure (casually
accessed through a doorway, ramp, window, stairway, or permanently mounted
ladder etc.) (NESC Table 234-1 row 1{(b}(2) columns 3 & 5.)

11.0°

11.%'

Over roofs, balconies, porches, or attached decks over which they pass
and the service is ATTACHED to that structure (NESC 234C(3)(d)).

Accessible

Not Readily Accessible to pedestrians (including drip loops)
o Less than 4/12 pitch, and/or over 300V phase to phase
s 4/12 pitch or greater, and under 300V (PSC114.234C(3)(d))

10.0°

10.0°*
3.0'

10.0'

10.0*
3.0

Over or under catwalks & other surfaces upon which personnel walk

11.0°

11.%

Other vertical clearances to signs, chimneys, billboards, radio & TV
antennas, tanks, and other installations not classified as buildings or
bridges.

3.5

6.0

* Was 8.0’ prior to 2007.

BASIC ELECTRIC CLEARANCES — SERVICES, CON"T
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Horizontal Clearances A B
Horizontal clearance, at rest (no wind) to walls, projections, windows, 5.0’ 55
balconies, and areas readily accessible to pedestrians. ' '
Horizontal clearances to signs, chimneys, billboards, radio & TV antennas,
tanks, and other installations not classified as buildings or bridges.
Accessible 5.0 5.5
Non-Accessible 3.5 h.%’

Notes:

1. Where these clearances cannot be obtained, the conductors and rigid live parts shall

be guarded. (NESC 234C2)

2. See figure #3 for an exception to roof clearance when using a periscope (through the roof
raceway) and non-accessible roof or balcony and with voltages less than 300 volts to ground

{(NESC 234C3d (1)).

3. Code requires a clearance to any part of an OH service to be three feet in any direction

from windows (unless window is not designed to open) (above windows is acceptable if triplex or
quadruplex}, doors, porches, and fire escapes if the service drop is attached to the building and

not readily accessible. This clearance also applies to the drip loop. See Figure #2 (NESC

234C3d (2)).

BASIC ELECTRIC CLEARANCES — SERVICES, CON'T
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INACCESSIBLE

Triplex Service
Under 150 Volts to Ground

Clearances include drip loops.

ORI i o} [
READTLY ACCESSIBLE. APPROPRIATE
THIS IS 5 FEET TO BALCONIES GROUND CiLEARANCE
IF_SEAYICE NOT ATTACHED TD
THE BUILOING WITH THE BALCONY. FIGURE *1
DPENABLE WINDOW @
\/ SERVICE DROP ATTACHMENT MUST BE CLEAR OF THE
THREE FQOOT ZONE. THIS ALSO INCLUBES THREE FEET
QUT FRO™ THE DOOR, WINDOW, PORCH, OR FIRE ESCAPE,
APPROPRIATE GROUND CLEARANCES APPLY.
THE THREE FQOOT ALSO APPLIES TO THE ORIP LOOP.
No wind displacement.
000R
Not readll
\ FIGURE "2 access lble Rocf

WEATHERHEAD (MUST BE BACK GUYED)

-—OVERHEAD SERVICE DROP

6" Radlus
for 18"
clearance

Must be under 300 volis,
Minimum vertlcal clearance
within a 6 foot radius 1s 18",
Beyond the & foot radlus, the
minimum clearance is three feet
plus sag allowance (assuming

4/12 ptich or greater in Wilscansin)
and a roof that Ls noi readily
accessible.

GROUNDO LINE

VIEW A-A

FIGURE *3

BASIC ELECTRIC CLEARANCES — SERVICES, CON'T
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10.

1.

12.

17°0” under worst case, in Wisconsin, State and Federal roads.

376" vertical clearance to signs, chimneys and other structures (not readily accessible).
3’6" horizontal clearance to signs, chiimneys, and other structures (not readily accessible).
16’0 vertical clearance to roads and areas subject to truck traffic.

11°0” over accessible roofs or balconies not attached to the building being served by the service drop.

Restdantial
A% In 127 Garage -
s lope o
or greaten

o tess than
42 n 12"
s lape
T—

._‘L_‘\‘\

Tt

Add additlonal vertlical clearances (except to drip
loops) 1n order to sccount for thermal and ice loadlng.

8’0" in Wisconsin if low sloped roof and inaccessible.
3’0" in Wisconsin if steep roof and inaccessible.

12°0” to residential driveways where higher attachment points can’t be obtained. Ifthereisa
reasonable chance of truck traffic, this clearance does not apply.

5’0" horizontal clearance to building,

12°0” over sidewalks and pedestrian-onty areas. This does not apply if vehicles can reasonably be driven
here or horses ridden here, 10°0” if can’t get height, due to building height attachment limits.

10°0™ over accessible, attached roofs and balconies. This decreases to 3°0” if 4/12 pitch or greater and not
readily accessible Tor Wisconsin.

Adjacent line clearance for the lines applies. In this example it would be 12°0” (note 10).

BASIC ELECTRIC CLEARANCES — SERVICES, CON’T
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Wells

Underground 5 feet for electric or gas. May be reduced to one foot with special permission and with special
precautions for lightning damage (Company Design Rule).

Overhead -  Hoerizontal clearance must be no less than 3/4 of the required vertical clearance of the conductors to
ground.

A conservative guide is 14 feet on service drops and 20 feet on primary lines. Note OSHA working

clearances. (PSC 114.234C8).

clearance.

Design Standard based on WI Piumbing Code SPS 383.43(8){i}, Table 383.43-1 (private sewers), and Table
382.365-4 (storm water). This does not apply directly to gas or electric utility lines. The intent, however, is fo
maintain working clearances. The enforcers of this in Wisconsin are the local Zoning Offices. There are also
concerns with the impact on cable insulation, pipe, and concentric neutrals.

Clearance to drain fields and mound systems: 5 feet
The above applies to the primary and alternate seplic
system. Recommend 10 foot clearance if 480 voit.

Clearance io holding tanks and collector tanks: 10 feet

Clearance to septic system pipes: 1 foot
{Based on WI PSC 114.352E)
Attempt to avoid crossing pressurized systems, if reasonable, for liability reasons.

Stored Materials
Overhead Qverhead lines shall not be run over areas designated for malerial storage where cranes or
other types of tall machinery are used unless adequate clearance can be provided for full use of the equipment

(PSC 114.234C6 for Wisceonsin and Company design rule).

Following are the OSHA Unqualified Subpart K 1926.403(j)(3) and Qualified Subpart V 1926.950.

Voltage Minimum personnel clearance,
To any part of crane, or to the load in feet
69 kv and below 10
115 kv and 138 kv 11
345 kv 15

Swimming Pools (also includes Outdoor Hot Tubs per PSCW interpretation 7/00) Underground
5 feet of pool / hot tub or auxiliary equipment (horizontally) (NESC 351C1)

Qverhead Shall be avoided by a minimum of 10 feet horizontally from the edge of the pool, diving
platform, diving lower, water slide, or other fixed, pool-relaled structures. The following are clearances for utility
triplex service draps (under 750 volts). Conductor thermal and ice loading must be considered also {(see W| PSC
114.234E1).

A=22.5 feet, B=14.5 feet, V=normal ground clearance

MISC CLEARANCES
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See subsection 3-8a, 3-9b.

Basic underground clearance from gas lines to all other ulilities or below-ground structures is one foot (Wi PSC
114.352E). It is recommended to maintain 5 clearance to wells.

See subsection 6-4 for clearances involving gas meters.

Euel Tanks

Overhead — Electric lines cannct be run over above-ground flammable liquid or LPG storage
tanks. The horizontal clearance is 8 feet for secondary and services, 15 feet for all other
electric lines. LPG tanks with a capacity of 1000 galfons or less are exempt. (PSC 114.234C7).

Underground Underground cables shall not go under fuel tanks. They shall not come within
10 feet of above or below- ground tanks. Electric cables can come closer if installed in
approved conduit. (Call Regional Engineer on contamination and maintenance issues.)
(Concern is strength and compatibility; most fuets dissolve PVC.)

Buried electric lines, meter sockets, CT cabinets, or termination enclosures must observe the following minimum
horizontal clearances from the flammable fuel system components listed below:

Under fuel storage tanks (above or below ground) 0 feet (not allowed under the fuel tank)
Fill Pipe 10 feet
Dispensing device 20 feet
Remote pump 10 feet
Vents 5 feet
Consuit the Company for other Class i hazardous locations. (NESC 127, NEC Article 514 and NEC Adticle 515).
Antennas

See subsection 6-3 for details.

Buildi
Underground electric tines should not be installed under buildings. (NESC 351C2 and 350.H.) (See also NEC 300-
5¢.)

The OH Service altachment and drip loop must have the following clearances from any access platform,
assuming that the access platform is not accessible (no fixed access ladder or a ladder that is at least 8 feet
short of the ground). The ncermal attachment should be on a comer of the sign. The service should not go
across the face of the sign, where it might block access. NESC 234C.3.d.

3 feet below the platform (and at least 3 feet in all directions from an access ladder).

10 feet above the platform (or 3 feet out from the platform).

See the Company for additionat clearance requirements not listed above. Some of the items which require special
clearances include the foliowing:

Railroads Sailboat Areas
Flag Poles Boat Landings
Light Poles (standards}) Airport Approaches
Grain Bins Electric Transmission / Distribution Lines
Bridges Ladders Mounted to Tall Buildings (Over 50 ft.)
Catwalks

MISC CLEARANCES, CON’T

6-2b




Location of Qutdoor Antennas

Outdoor antennas and satellite dishes (receiving stations) and supporting structures, at or on
residences, shall have a horizontal clearance from Company electric lines, greater than its total height.
Lead-in conductors attached to buildings shall be installed so they cannot swing closer than 10 feet to or
pass over the electric supply conductors.

Exception: Service drops of 150 volts or less to ground shall have a minimum
clearance of 4 feet from the antenna and supporting structure and a minimum clearance
of 2 fest from the lead-in conductors.

Consult the Company when these clearances cannot be met.
Additional State Requirements:

Wisconsin Building Code (IBC Chapter 31, Section 3108.1, 3108.2, and 3108.4)
Also note: NESC 234 Table 234-1

PSC 114-234C8 (Vol. 1 Wisconsin Electrical Code)
NEC 810.18(A) and 810.13

ANTENNAS
6-3
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THREE FOOT RULE COMES FROM THE

NATIONAL FUEL GAS CODE 7223.1 SECTION 2.7.2

‘Gos meters sholl be located at least 3 feet from sources of ignition.”
Electric meter sockets, disconnects, outlets, etc. are examples of sources
of ignition, Conduit runs, termination enclosures, CT coblnets, ete. are not
considered as sources of ignition. This code went into effect in 1980 and
Is not retroactive. These clearances do not apply to gas piplng

including fuel runs.

(Eoood)
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SERVICE LOCATION

CLEARANCES TO GAS METERS
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