ELECTRIC SERVICES AND UPGRADES

REVISION DATE: NOVEMBER 2015

Electric Services

Electric service upgrades must be coordinated with the City of Republic and Empire Electric. Timing can
be crucial for upgrades on existing, occupied homes so it is critical that the electrician contact Empire Elec-
tric and the City Inspector in order to coordinate disconnection, inspection, and re-
connection. The City Inspector can be reached at 732-3172 and Empire Electric at
800-206-2300.

Many of these requirements are based on the Empire District guides. Visit the Em-
pire District Electric website at www.empiredistrict.com, under the “Customer
Service” tab, select “Customer Service Forms” to view the most current Empire Dis-
trict requirements for electrical services either under the “Commercial” tab or the
“Residential” tab or the “Standby Generators and Net Metering Requirements 2011”.

All residential services will be grounded with a minimum °/s” diameter by 8-foot ground rod, completely
driven into the ground and within two feet of the structure and ufer grounding if available.

Electric service upgrades that include the installation of a new service panel shall update interior devices to
include GFCI protection for kitchen and bathroom receptacles, AFCI protection for all bedroom branch cir-
cuits and interconnected smoke detectors in all bedrooms and adjoining areas.

Overhead Services:

An intersystem bonding termination bar shall be installed to facilitate the connection of other utility’s ground
to the common ground. The location of this device shall be located directly below and within 3-inches of
the meter socket. Recommended devices are EriTech (Erico) catalog number IBTB or Arlington catalog
number GB5 (see figure 1 and figure 2).

The center of the electric meter must be between 4 and 6 feet above finished grade. Where the exterior
wall is other than concrete or masonry, blocking shall be added behind meter base to provide a solid
mounting surface.

100-amp services require a minimum mast size of 1'/; " galvanized rigid steel conduit.
200-amp services require a minimum mast size of 2" galvanized rigid steel conduit.

Provide a point of attachment within 24" of the weather head capable of withstanding a continuous force of
200Ibs. in the direction of the service drop.

Mast must be strapped at a maximum of 12" from the meter base and eave penetration, and a maximum of
every 30"

A minimum of 24 inches of service entrance conductor is required for the drip loop.
Refer to figures 8 and 12 for overhead service details.
48" maximum from service mast to eave.

Use only approved combination meter sockets (refer to table on page 3.


https://empiredistrict.com/CustomerService/CustomerServiceForms.aspx
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Figure 1 EriTech Catalog Number IBTB

Minimum Clearances of Service Drop Cables

Above roads, streets, alleys, parking lots, and commercial

Figure 2: Arlington Catalog Number GB5

and industrial driveways subject to truck traffic ... 18 feet
ADOVE reSidential AriVEWEYS .......ooiiiiiiiiiiiiii ettt e s ea et e e s eab e e e s eabe e e e santb e e e sanbbeeesannneeas 16 feet
Above space accessible to pedestrians ONIY ... s 12 feet
Above or below roofs or balconies accessible to pedestrians ... 11 feet
Above or below roofs or projections not accessible to pedestrians ..o 8 feet
HOFZONEAI £0 @NY SITUCTUIE ...ttt ettt e st e e s st e e e s enbe e e e s annneeas 5 feet
Horizontal from directly below any conductor to edge of swimming pool . 10 feet
2012 IRC Table E3603.1—Setvice Conductor and Grounding Sizing

CONDUCTOR TYPES AND SIZES-THHN, THHW, THW, THWN, USE, RHH,

RHW, XHHW, RHW-2, THW-2, THWN-2, XHHW-2, SE, USE-2 SERVICE OR FEEDER MINIMUM GROUNDING

(Paralle] sets of 1/0 and larger conductors are permitted in either a single race- RATING (AMPERES) ELECTRODE CONDUCTOR SIZE?*

way or in separate raceways)

Copper (AWG) Aluminum & copper-clad aluminum (AWG)
4 2

3 1

2 1/0

1 2/0

1/0 3/0

2/0 4/0 or two sets of 1/0

3/0 250mcm or two sets of 2/0

4/0 or two sets of 2/0 300 mem or two sets of 3/0

250 mcm or two sets of 2/0 350 mcm or two sets of 4/0
350 mcm or two sets of 3/0 500 mcm or two sets of 250 mcm

600 mcm or two sets of 300 mcm

Maximum Load (amps) Copper (AWG) Aluminum (AWG)

100
110
125
150
175
200
225
250
300
350

400

8° 6°
8° 6°
8° 6°
6° 4

6° 4
4d 2d
4d 2d
2 1/0°
2 1/0°
2 1/0°
1/0° 3/0°¢

a. Where protected by a ferrous metal raceway, grounding electrode conductors shall be electrically bonded to the ferrous metal raceway at both

ends.

b.  An 8 AWG grounding electrode conductor shall be protected with rigid metal conduit, intermediate metal conduit, rigid polyvinyl chloride (Type
PVC) nonmetallic conduit, rigid thermosetting resin (Type RTRC) nonmetallic conduit, electrical metallic tubing or cable armor.
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c.  Where not protected, 6 AWG grounding electrode conductor shall closely follow a structural surface for physical protection. The supports shall be
spaced not more than 24 inches on center and shall be within 12 inches of any enclosure or termination.

d.  Where the sole grounding electrode system is a ground rod or pipe as covered in Section E3608.2, the grounding electrode conductor shall not be
required to be larger than 6 AWG copper or 4 AWG aluminum. Where the sole grounding electrode system is the footing steel as covered in Sec-
tion E3608.1.2, the grounding electrode conductor shall not be required to be larger than 4 AWG copper conductor.

Under Ground Services:

Use only approved combination meter sockets (refer to table below).
Minimum of 200-amp meter base, even with a 100-amp service.
Meter and service lateral conductors provided by Empire Electric.

Center of electric meter must be between 4 and 6 feet above finished grade. If the electric meter is above six
feet at the time of inspection due to final grade not being established, Empire District Electric will not set the
meter until grade has been established bringing the meter location into compliance.

Meter base, conduit, and ground wire will be securely fastened to the structure. Where the exterior wall is
other than concrete or masonry, blocking shall be added behind meter base to provide a solid mounting sur-
face.

A minimum of 2" galvanized rigid steel (100-amp & 200-amp) or electrical grade schedule 80 PVC shall be
used for the service lateral conduit. Plumbing pipe is not acceptable.

Primary lines are installed by Empire Electric

400-amp services require 3" conduit.

Consult NEC Table 300-5 for minimum cover requirements.

Conduit ends must be equipped with the proper bushing to protect service conductors

An intersystem bonding termination bar shall be installed to facilitate the connection of other utility’s ground to
the common ground. The location of this device shall be located directly below and within 2-inches the meter
socket. Recommended devices are EriTech (Erico) catalog number IBTB or Arlington catalog number GB5
(see figures 1 and 2).

Approved Combination Meter Sockets

Service Size Milbank Cutler Hammer Square D Durham Midwest Electrical
100 Amp U5169* MB816B200BTS* RC816F100CH 1009663* M181CB1*
200 Amp U5169 MB816B200BTS RC816F200CH 1009663 M282CBH1

Refer to figures 22, 23, 25 and 28 for underground service installation details.
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inim Attach Height shall be
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The Cuslomers nall provide Bn tnsulated Poind of provided by the Customer. The Neutral
ﬁwmu'ﬁhwﬂmﬂmu—\ \ﬂﬂhwwﬂﬁmhﬂum

capable of withsianding a conlinuous force of 200 Ibs
in the direction of pull of the Senvice Drop.

The path io the Service
Pole shall be clear of raes. ~ COVII0CioT
and bullding debrisand . \"\
‘ izl Intersystem of ifF
Minimum Clearances | in the grounding Crade. |___,___._-—-—-—"' Size Size Type
17 | Above Ground | slacirods conductor L OO Amp 15" Galvanized Rigid Stesi
1% path at this location | Metor furnished I g!nn.npl r Gahvanized Rigid Siesl |
20 thal olhers, i and installed by 200 T Galvanzed Riyd Stee!
18" | Above Public cabla TV, - Company - = * Sow Nois 3 Below ]
Drrveways, Allsys, talephone, may _Hhh“'ﬂ-.'-_'_'_‘—'——._______‘_
Roads, and Other have easy 3ccost b i ———1= Mater Socked
|Areas Subject 10 TN 14 around bonding,. | resevzrareara i See Note 4
‘& Constructian Traffic. This is as per 2008 Nota 4'to B Above Below
T NEC 250 84 (3) Below Fﬂ‘;‘m
L1 T & . T § 3 1 T 3%
This wirn shall be extermal and———= 1 ] I I | ¥
l attached 1o the biusiding. Follow NEC | 1 1 1 3 7§ §
guidelines if Conduil is used [ i I | B | |
L i L I+ ¥ 1 ¥ I 7 NYT 1 r1I
e Al Grousding
Service Sae Gmound Wire Systems shall
Amp | #6Cu | e Seraed o
B2 Cu Ground Rod Clamp
y %4~ X B’ Copper Clad Sieel Ground
[-g ' m;‘—"’!-mi—— Aod inslalled exdsmal to Bulding
L Mewmwm 20 | Recommended
| Size Feuimal Line Neutral Line
100 Amp | #4 Cu £4Cu #FCcu #3Cu
200Amp | 20Cu | 20Cu | 3Cu | 30Cw NOTE
.m,,,,,]' ZRuns | 2Rune | 2R 2 Rurs Ground Rod and Wire MUST be Installed
é -wwmm;h&m and Ground Wire MUST be attached to the
Alizerad By NEC. E &
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Notes:

1. ﬁmmmmmmﬁmmmm&mMmmm,mm
shall install a rigid stesl service mast as shown in Figure 9.

2, WMMMMMWWEMWMMMWCMMFM
below the Weatherhead, forming a Drip Loop.

3. Other types of conduit may be allowed depending on Local Code Requirements. These may include EMT, Elecirical
Grade PVC, and Rigid Aluminum. However, the Service Drop shall not be attached to any of these.

4. 100 amp and 200 amp meter sockets shall be fumished by the customer. 400 amp meter sockel and 3" hub shall ba
purchasead from the A

5. MdeIMWMmMMNMMﬂMaﬁamHWMamMmM
If more than one disconnect is required, they shall all be placed at this location. it shall not be closer than 1° nor farther
than 1" from the meter sockel.

0S|

All Equipment Furnished and Installed 8g gwéﬁrmrmm_;?m Servie
By Customer Unless Otherwise Noted g g% ?;1% m “AMA_ [DATE: 010185
HEEES FIGURE 8

Figure 8: 100/200/400 Amp Overhead Service
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Size | Neural® |  Line Mautral Lirse:
200 Armp 20 Cu. 20 Cu. 30 Cu. A0 G

* Neutral May Be Reduced Under Specific Condiions.
Allowed By NEC.

DO NOT Install

Under One Lug.

Multiple Conductors

l L) s ey o

DO NOT Install

Under One Lug.

Multiple Conductors

Neutral shall be
marked with while
tape at Meter Socketl,

I A-10]

MNautral shall be
L marked with white
lape al Meler Socket
and Weatherhead.

All Equipment Furnished and Installed By
Customer Unless Otherwise Noted

/'—

Figure 12: 200 Amp Combination Meter Socket, Overhead Service
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—N RESIDENTIAL
Final Grade —. / \
S I T 4 Caution !
Marking Tape — =4 12 | Contact all Utilities
(Provided by Empireto  J88 % = ¢ 30" . .
the Customer or digging -, iz before digging
B %&Mlnimum to
Ovsinary o . 2 .~ the bottom
(NO rocks over 47 53¢ o7 : =
i dameter s  omedgien. Ditch Profile

B o NOTES:

] 1. Backhil shall ba compacied with the whaals ol the escawalion equipment of by
it suilabie means prics 1 nal heckiiing  The top of the backlBed rench
shall be sppronimaiely wvel wilh the sermounding (fade. Excesa aoil shall be
haulied sy Fal becklling Snd cheaig il 0ol bo done during adverse

wplfe CONOIGONL
2. An amea of sach side of e iFench wil bo disiurbed by The irenching, backfiling
ond ceanup oporalions. The area shall be leveied wilh (he surmunding grace eed
cheanup. and i i3 e responadillty of he propaety DwnaT B replant it with gmiss
ol W0 g0 by Ruturn e sraping it maghtl be nosdhad.
Service is provided as line of sight from Meter Socket location
to service source. If the service route differs from this due to
obstructions or terrain or is longer than 100 feet, contact

Empire for requirements. Additional cost may apply.

The Company will provide and install the conduit system

for a fee from a point four foot away from the structure.

—

P Install a 1/4" synthetic pull rope in this conduit.
e

" Thia ascion of condull shall be righd sleel
o Schedula B0 elscitdcal grade PVE
condull. Rigld Steel s recommanded,

e Condull Vanl shousd be piaced al Bhia poird if o s 8
5| /7 major glovation difference botwoon he pols sr house |

T = | |
=== This rigitl mutal slbow shall be grounded i the Sorvics Ground Aod wvess HT | R
\ ~ A In nlaiod bom possible contact by @ miskmum cover of 18 incis 1o sy .
o dehm s per NEC Artcle 200 80, Sorvice Raceways and £

EWWMNMumwm/
wil Do used in Dis ana.
$355 WARNING 5558 DO NOT USE WHITE WATER PIPE.
if ihin albow s not supponed o if Bw scd uncar il s rol
mmnwmmn.dnu-

sochet resuling in & possbio lebure of the senics ’Z&;’%{{ﬁ — This denotes undisturbed earth.
If the Customer digs the ditch, a Ditch THE EAA ST DITICY BLECTIS S
Inspection is REQUIRED. Contact the 2l Underground Servics Detal
Company to schedule an inspection. Y] o L —
| = || S|oRAVN: 5D | CATE: oemem
dlg|Hseas s T FIGURE 2

Figure 22: Underground Service Detail
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The Company will provide and
m_ e install the conduit system for C athE on |
‘. a fee from a point four foot
away from the structure. Contact all Utilities
before digging

I _~Install a 1/4" synthetic pull rope in this conduit.

"_..“1|l soction of condil shall bi Agld b
of Schodute 00 slocirienl grade PYG Eﬂﬂﬂn-j‘ywndm Pagisinl
candull. Rigld Steel s ecommended.

Condull Visrl should be placod al s polnt IF iham |8 8 magor
_;' afavation diffafonce bitwaed e secondery pedestal and house,

~ Thin righd mainl efbow shall be grounded o ihe Sarvics Ground Rod unsess
W is liclnlad from possible contacl by o minimem cover of 18 inches ko any

5 ( part of this sltirs a8 par NEC Article 250,00, Sarvice Rooeways and
.. Enclonures,

S e T e DR )

—r———
T e

r

Elagirical s schaduls 40 PYVE of rigid stesl condult <
—— Wil bo usad in this nren,

DO NOT USE WHITE WATER PIPE.

Service is provided as line of sight from Meter Socket location
to service source. If the service route differs from this due to
obstructions or terrain or is longer than 100 feet, contact
Empire for requirements. Additional cost may apply.

The Company will provide and install the conduit system
for a fee from a point four foot away from the structure.

) ~~—Install a 1/4" synthetic pull rope in this conduit.

" This seciion of condull shall be gl sloal
ar Schadile B0 slectical grode PVE EDECo, Transiormar
conduil, Rigid Stoal s recommandad,

g

_ Condust Vonl shauld be placed ol this paint If thers s & major i "'
T i / " wlwvallan diference bibwean tha iransformer and house, I_ l
il =
~ This rigid malal elbow hall b grounded (o the Sandce Ground Mod unioes A
118 im0t From ponsible contael by & minlmum cover of 18 Inchas (o any
e “":JL:-'M a8 par NEC Arlcle 26000, Servico Mwup and J %
Elpcirical grade schadule 40 PVE or nigid stoal conduil < g
e will b in thi :
$558 WARNING $58§ DO NOT USE WHITE WATER PIPE.
I ke mibow in nol supported of IF U soll undad 1L s not
walll compacind. the condull may pull out of ihe meber T A . :
sockel reaulting in o poasitle fnllure of the service, "//QT{\{\\* — This denotes undisturbed earth,
If the Customer digs the ditch, a Ditch _ T L wbso
Inspection is REQUIRED. Contact the |§ Underground Service Detall (Continued)
owa. o, VOBAT0 MS o
Company to schedule an inspection. Eéumm BO8 1—%!__2—“”5“ —
3#{SAE s T FIGURE 23

Figure 23: Underground Service Detail (continued)
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RESIDENTIAL

J" and Ground Wire MUST be attached to the
structure before Service will be connected.

NOTE

A 1 AN Grounding
- N q sm-nuhauba| 5
nerele e 1\ bonded logather. ap

200 amp Meter Sockel and Disconnect or 200 amp combination meter sockel shall be fumished by the
Customer. When & disconnect is used, it 2hall be not be closer than 1° nor farther sway than 1' frem the
meter sockel. 400 amp Meter Socket or 400 amp combination meler socked shall be purchased from the
Company for a fee. Disconnecis anre required on the 400 amp mater sockel and shall be localed on the
exterior of the structure, if more than one disconned! is required, they shall all be placed & the same

——mr Ground Rod and Wire MUST be installed
o 'E
H =
R
EH
=3
E
4 E2  locafion. A 200 amp combination socket is shown,
l~ F Meter furnished and
HES
] / insialiod by Company
i S y
= 1
Insisdl Intersystam ¥
Ground Connactor in M= >
the grounding electrade AEl Service Size Ground Wire
conductor path at this | | 200 Amp #4 Cu. &6
Iscatsnn so thal others, H B 4nﬂArnp w2 Cu, Abeve Final
ie. cabls TV, = This wire shall ba exiemal and | Grade Level
isiephone, may have 5 atiached Io the bullding. Follow
easy access bo ground - MEC Guidelines il Conduil is used.
bonding. This is a5 per | L “\\_
2008 NEC 250.94 (3. 4 Ll B Two Hole Condult Simap
AH= E or Conduil Hanger [Mineraliac)
SRILSITILAITII T A Ty
5/8" X & Copper clad siopl
o = |, rgmurﬂl rod & clamp
' Final Geade i Y

2. Line of Sight installation is required. Saa Definitions.
3. A conduit vent may be needed depending on the service arrangement

s Footing
£
"\, Ground elbow with Minimum Dilch \_58" x & Copper
O P S Fr—— grounding clamp Depth Clad Steel Ground
Swoeep all min, radius See MNole 5
. Ceondull Size Radius T
Fa 8.5"
En 13 steel elnow
Nole: Galvanized Rigid The condult shall resi on the batiom of the trench and will
Sles Preferred \ point loward the service source. See Figure 22 and 23,
Caution! $$5$ WARNING $3$$$ Alternate
Tlitn i this elbow is nol supporied or if the saoil
c:;::fac‘ atlll' Utl_lltlﬂs urider :; nul:uﬂ compaciad, the conduil U
may pull oul of the meler sockel resull SRR, e This denolas undistrbed
Notes ore clag'ng in = poschie follors of the mordce, IR This _—_—
oles:
1. If a conduit reducer is used, it must be located immediately below All Equi i
i quipment Furnished &

Installed By Customer
Unless Otherwise Noted.

Sendice |Condull| Recommended Conduit
Size ISIza Type -

200 Amp; 2" |Galvanized Rigld Stesl
400Amp | 3" |Galvanized Rigid Stesl
Mole: 5ch 80 eleciricsi grade

PVC may be used.

=l | #

Twa Holed Canduit Sirap ar
Conduil Hanger (Minemallac)

Ground albow with

grounding ring
Sow Note §

Final Grade

Al Grounding
— Syslems shall
~ bonded Biher.

and terrain.

4. If the service route is longer than 100 faet, contact Empire for conduit
requirements.

5. A metal elbow that is installed in an underground instaliation
of rigid nonmetallic conduit and is isolated from possible Bi8(% g
contact by a minimum cover of 18 inches to any part of the el
elbow shall nol be required lo be grounded as par NEC Article 3 EEE z
250.80, Service Raceways and Enclosures, |8]5] gls

REMVIEIONS

DWG NO. VB4AD3 MSD4a0d
DRAWMN: AMA [ DATE: 01/01/85

SAENE . FIGURE 25

Figure 25: 200/400 Amp, Single Phase Underground Service
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Combination Meter Socket

_LineB

Line A

R TR T T e

DO NOT Install |
Multiple Conductors 15
Under One Lug.

RO

h

If a Hub Plate or Meyer's
Hub is not used, a i
Prolective Bushing is
required for PVC or if i ﬁ —agll ——— Ground Wire - 8 4 CU
Rigid Steel is used, " eutral shalibe —
a Grounding Bushing Is marked with white
raguired. tape at Maler Socket.

THE EMPIRE DSSTRICY ELECTRIC CQ.
JOPLIN, MISS0LRI

200 Amp Combination Meler Sockel,

g i
All Equipment Furnished and Installed By 512 TG At Mt
Customer Unless Otherwise Noted |Gtk SDS | DATE; 1110006
glE|  Scae: nTS
—SAE NS FIGURE 28

Figure 28: 200 Amp Combination Meter Socket, Underground Service
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The City of Republic is located in Greene County in the southwest corner of the State of Missouri approximately ten miles from the
City of Springfield, forty-five miles from Branson, and within a two-hour drive to the states of Oklahoma, Kansas, and Arkansas.

Republic began its existence in 1871 and soon thrived due in large part to the Frisco Railroad, which ran through town. Early ac-
counts of the City indicate the existence of grain elevators within the City, a blacksmith shop and livery stable, as well as a tomato
factory and cheese factory. A flourmill was built in 1890 and soon became the largest in the Middle West and carried the slogan
"The World is our Field." It is unknown how the City achieved the name "Republic" but it is believed the first postmaster may have
named the town. During 1904 and 1905, iron ore was mined and shipped from Republic's limekiln located south of town. Due to the
fertile, gentle rolling land of this area, Republic became known as one of the major fruit producers in the Midwest, producing ap-
ples, peaches, grapes, strawberries, and tomatoes. As was common in southwest Missouri, many early citizens worked as strawber-
ry pickers and shipped the fruit by railcar every season.

The City of Republic is fortunate to have a broad economic base. The City has several retail shops, grocery stores, factories, etc. Re-
public is a great place for locating a business due to the strong residential base, which provides a large pool of qualified, available
work force. Republic is a pleasant place to work without the difficulties of traffic jams and limited parking. The City has no earnings
tax and has ample quality office and retail space available. The City's close proximity to Springfield makes it desirable for many.

The City of Republic has an excellent school system that believes all students should be able to manage change, become lifelong
learners, and participate in the democratic process. The City has been fortunate enough to strive toward a progressive future while
at the same time keeping some of its traditional characteristics. While the City has seen extensive growth over the last few years,
city officials are anticipating a steady, continued increase in its development.

Primary Business Address _

204 North Main Avenue

Republic, MO 65738-1473 8
Across from City Hall TRk "
Phone: 417-732-3150 P

Fax: 417-732-3199

E-mail: wzajac@republicmo.com

—————
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