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Table 220.12 General Lighting Loads by Occupancy
Unit Load
Volt-Amperes per Volt-Amperes per
Type of Occupancy Square Meter Square Foot
auditoriums
Banks 3k in
Barber shops and beauty 33 %

provision for cooking by T
tenants3 K
Industrial commercial 22 2 k|
(loft) building s |
Lodge rooms 1 115

Office buildings ek 315.b

Eestaurants ¥ 2

Schools 33 3

Stores 33 3

(FE]
i

Warehouses (storage)
In any of the preceding
occupancies except
one-family dwellings

and mdiidnal dwestling




Table 220.42 Lighting Load Demand Factors
Portion of Lighting Load to Which Demand Demand Factor
Type of Occupancy Factor Applies (Volt-Amperes) {Percent)

Drwelling units First 3000 or less at 100

From 3001 to 120,000 at 33

Eemamnder over 120,000 at 25
Hospitals* First 50.000 or less at 40

Eemainder aver 30,000 at 20
Hotels and motels, mcluding apartment First 20,000 or less at 30
houses without provision for cooking by From 20,001 to 100,000 at A
tenants™ Remainder over 100,000 at 30 e
Warehouses {storage) First 12.500 or less at IDDi T}

Femainder over 12 500 at 30 ol
All others Total volt-amperes 100

*The demand factors of this table shall not apply to the calculated load of feeders or services supplying areas
in hospitals, hotels, and motels where the entire ighting is likely to be used at one time, as in operating
rooms, ballrooms, or dmning rooms.




Allowed Demands

General Lighting Load
Table 220.12

Cooking Equipment Load
Table 220.55

Fixed or Fastened in
place Appliances

220.53

Dryer load
Table 220.54




P‘D—"ﬂm

General Lfghting Load

Table 220.12 : Dwelling = 3 va per sq. ft.
2400 Sg. Ft. X 3va = 7,200 va

Sq. Ft. is outside dimensions excluding open porches,
garages, carports, and unfinished basements, or g
unused or unfinished spaces not adaptable for future

use.




Requirea Circuits

210.11(c)(1) 2 small appliance circuits (20 amp)

220.52(a) 2- small appliance circuits
- Rated 1500 va each
210.11(c)(2) 1 laundry circuit (20 amp)
220.52(b) 1- laundry circuit
- Rated 1500 va each
210.11(c)(3) 1-bathroom circuit (20 amp)

No calculation required (appendix D, pg 1)
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equired circuit calculations

220.52(a) = 2 X 1500 va = 3000 va small appliance
220.52(b) =1 X 1500 va

1500 va laundry




General Lighting Load Demand (net)

2400 Square Feet X 3va = /7,200 va
Small Appl. Circuits (2 X 1500) = 3,000 va
Laundry Circuit (1 X 1500) = 1,500 va
Total = 11,700 va &
@100% 3000 = 3,000 va '
Bal @ 35% 8700 = 3,045va

Over 120,000 @ 25%
Lighting Demand = 6,045 va




ll _ Clothes Dryer '

One 4.5 kw @ 240 v = 5000 kw min. (220.54)

' Neutral @ 70% = 3500 kw (220.61(B)(1) & (2))




Other Fixed Appliarii:es

- Appliances
- Disposal (6 amps) 120vX6 = 720va
o - Dishwasher (1.5 kw) = 1500 va
- Water Heater (5 kw) =5000 va
- Vent-a-hood (4.4 amps,120v) = 528 va i
- Compactor (960 watts) = 960 va Jf
8708 va

- 4 or more appl. 75% demand =6531va

opyright:1999-2019 Dan Dudley




ll Dwelling Range Calculation '

I - One 14 kw range
- T.220.55: 1 range Col. A= 8000 va
14kw exceeds 12kw by 2 kw
Note 1 T.220.55-2 x .05 =10 % increase
8,000kw X 1.10=8,800 va or 8.8 kw
220.61(B) Neutral=70% = 6160 va or 6.16kw




Compare Heat against A/C

- Heating
- 4strip heatersX500w = 2000 va

- 2 heaters X750w = 1500 va

TOTAL heating demand = 3500 va i
- A/C .
- 3hp @ 240v =FLI = 17 amps |

- VA =240 X 17 =4080va

- Omit Smaller (non-coincident loads) NEC 220.60




: Increase Largest Motor 25%

I - Largest Motor NEC (430.24)
- A/C Motor (7.5 hp, 240v) largest used
- 4080va X 25% = 1020va

- This is added back into calculation

- Standardized tests = include largest motor in calculation




: Optional Calculation

I - 220.82(A) & (B)

- 1500 va for each small appl. Circuit
- 1500 va for the laundry circuit
- 3vaSq. Ft. General lighting

- Nameplate rating of all fixed in place appl.

- Name plate or kva rating of all motors
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: Optional Calculation

' - 220.82(C)
- Heatand A/C
- 100% of name plate heat and A/C

- 100% of name plate Heat pump and supplemental heating if operates at same
time

- 100% of name plate of electric thermal storage, etc. where load considered cont.




ll ~ Optional Calculation '

I - Heat and A/C continued:
- 65% of name plate ratings of central electric space heating

- 65% of name plate ratings of electric space heating if less than four separately
controlled units

- 40% of name plate for electric space heating if four or more separately -
controlled.
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welling Calculations Summary

- General Method

- T.220.12 Dwelling 3va per sq.ft.

- 220.52(A) Small Appl 3000va (2)

- 220.52(B) Laundry 1500va

- T.220.42 Lighting Demand &
- 220.60 AC/Heat Comparison &
- 220.53 4 or more Appliances i
. 22054 Dryer (5KW MIN) '
- T.220.54 Dryer Demand

- T.220.55 Cooking Equip. Demand

- T.310.15b6 Dwelling Service Conductors




l Dwelling Calculations Summary

- Neutral

- 220.61 70% reduction Cooking Equip.
70% clothes Dryers

70% unbalanced load in
excess of 200Amps

- Grounding Electrode Conductor
- Table 250.66

- Equipment Grounding Conductor
- Table 250.122




Dwelling Optional Cfélc

- 220.40 Single family dwelling (GEN)
- 220.82 Single family dwelling (OPT)
- 220.84 Multifamily dwelling
- 220.84c3 Dryers, water heaters etc.

nameplate ratings 100%

T.220.84 Demand 3 or more units




Where run across top of floor joists, in
attic, and roof space, front edges of rafters
or studs, NM cable must be protected
by guard strips which are at least as
high as the cable.

NEC Sections 334.23 and 320.33

Where the attic space or roof space is
not accessible by permanent stairs or

ladders, guard strips are required only
Where Type NM cable is run through wood ;;ﬁ?gﬁ::ﬁl:i e
joists where the edges of the bored hole is NEC Section
less than 1-'/+" from the nearest edge of the

stud, or where studs are notched, a steel
plate, not less than /16" must be used to
protect the cables as shown.

A
NEC Se

Where cable is carried along the sides of
rafters, studs, or floor joists, neither guard
strips nor running boards are required.

NEC Sections 334.23 and 320.33

dinpe 394 1 o A
clions 334 I

Cables run through holes in wooden
joists, rafters, or studs are considered
to be supported without additional
clamps or straps.

NEC Se r

1 334.30(A)

Cable must be secured within 12"

of every cabinet, box, or fitting.

] NEC Sec 1.30(A)
Cables not smaller than = Al 4120
two No. 6 AWG or three \ i 2 NM cable must be secured in place
Mo. 8 AWG may be | at intervals not exceeding 4.5 feet.
secured directly to the N NEC 5 334.30(A)
lower edges of joists in \
unfinished basements. N Where run parallel to the framing
NEC Sectior

members, cable may be secured to
the sides of the framing members.
NEC Sect 17 and 3( D)

5 334 nd 30

Cables smaller than
two No. 6 AWG that run on
the bottom edge of floor
joists in unfinished basements
must be provided with a
"running board" and cable

must be secured to it. Bends must not be less than five
NEC Section 334

Type NM cable may be installed in air
voids in masonry block where such
walls are not subject to excessive
moisture or dampness.
NEC O[A)(2

y o
S 38
o

C) times the diameter of the cable.

NEC Section 334.24

112F20. EPS
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30" MAX.

E’ CABLE STRAPS

METER BASE

~

/

Type SE cable when used as a

service-entrance conductor must be
secured every 30 inches, and within
12 inches of each termination point.

NEC Section 230.51(A)

Cable bends shall be made so that the
cable covering is not damaged and the
radius of the bend is not less than five

times the diameter of the cable.

NEC Section 338.24

Use Type SE

I (1 B —l
X cable for interior wiring.

n

l JA\NEC Section 338.10(B)(4)

—
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CLOTHES DRYER

SERVICE PANEL

All branch circuits and
feeders must have an
insulated neutral per
NEC Section 338.10(B)(1).

112F23.EPS




A 125V, single-phase, 15A or 20A receptacle
outlet must be installed at an accessible location

for servicing HVAC equipment. The receptacle
must be located on the same level and within 25'
of the HVAC equipment.

NEC Section 210.63

At least one receptacle

must be installed no more
than B1/2" above grade in

the front and back of each
one- and two-family dwelling.
NEC Section 210.52(E)

Note: All such receptacles\
must be provided with

GFCI protection.

All 126V, single-phase, 15A or 20A
receptacles installed outdoors must
have ground fault circuit inter-
ruption protection for personnel.
NEC Section 210.8(A)(3)

25'0R
LESS

All 125V, single-phase, 15A
or 20A receptacle outlets
installed in crawlspaces

(underfloor spaces) or in

UNFINISHED

BASEMENT

|

o
A Y

unfinished basements must

P

have ground fault circuit
interruption protection for
personnel.

NEC Sections 210.8(A)(4) and (5)

At least one receptacle (besides those

provided for laundry equipment) must be

provided in each residential basement
and garage.

NEC Sections 210.52(F) and (G)

A 125V, single-phase, 15A or 20A
receptacle outlet must be installed at an
accessible location for servicing HVAC
equipment. The receptacle must be
located on the same level and within 25'
of the HVAC equipment.

NEC Section 210.63

S05FO9.EPS




Install at least one lighting outlet
containing a switch or controlled

by a switch at or near equipment

requiring servicing.
NEC Section 210.70(A)(3)

Switch-controlled lighting
outlet required in every
habitable room and other
areas as noted.

NEC Section 210.70(A)

FURNACE~_| |

ROOM

r

//

HVAC EQUIPMENT
A

ATTIC  WALL SWITCH

F—

WALL SWITCH [

WALL SWITCH
NEC Sections 210.70(A) and (C)

E i
WALL
SWITCH [

L

UNFINISHED
BASEMENT[

=

\ T 1
/N ~3

CRAWL

SPACE SWITCH

-

Where six or more steps separate floor levels,
a wall switch is required at each level or landing
to control stairway lighting.
NEC Section 210.70(A)(2)

11 1
HVAC EQUIPMENT : /

THREE-WAY SWITCH ;
AT EACH FLOOR LEVET'D

OR LANDING

L]

HVAC EQUIPMENT

N

WALL T.———"'ENTRANCE

SIX OR
MORE STEPS
(RISERS)

305F15.EPS
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Motor compressor with
additional motor loads
shall have an ampacity
not less than the sum of
the rated loads plus 25%
of the largest motor's FLA.
NEC Section 440.33

Note: Ensure that the

disconnect is NOT located

directly behind unit and
provide sufficient access
and working space in
accordance with

NEC Section 110.26.

Conductors for motor compressors must be
sized according to NEC Tables 310.16
through 310.19 and NEC Section 440.6.

COOLING— |
colL

REFRIGERANT
LINES

FURNACE — |

U\

Note: The unit nameplate may require fuses as the
OCD. Therefore a fused disconnect would be required.
(If marked HACR the non-fused disconnects are OK.)

OUTDOOR UNIT
(CONDENSING UNIT)

Disconnecting means may

be mounted on or within the
HVAC equipment. Disconnect
must be located within sight
of equipment.

NEC Section 440.14

Short circuit and ground fault
protective device rating must
not exceed 175% as a normal
rule.

NEC Section 440.22(A)

Disconnect switch rating must
be selected on the basis of
the nameplate rated-load
current or branch circuit
selection current, whichever
is greater.

NEC Section 440.12(A)

Hermetic compressors must
be provided with a nameplate.
NEC Section 440.4

408F42 EPS




When lighting or other loads are on the same circuit,
the total rating of a room air conditioner on a 20A
circuit may not exceed 50% of the branch circuit

rating unless interlocked to prevent simultaneous

Il - Manual controls must be readily
accessible and located within 6'

operation.
NEC Section 440.62(C)

1

£ oy ~

of the floor.
NEC Section 440.63

F ) & T @& Maximum length of cord: 10' for 120V;
20A P | 6' for 208V or 240V.
CIRCUIT / - .‘ NEC Section 440.64
BREAKER LIGHTING 0 e
achment plug and receptacle are
) | Attachment plug and tacl
4 o @ L permitted to serve as the disconnecting
RECEPTACLE P means.
HFESRE F;ngﬁE NEC Section 440.63

AIR CONDITIONER 408F46.EPS
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