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What is 1t?

« Ampacity Is the current, In Amperes, that a
conductor can carry continuously under the
conditions of use without exceeding Its
temperature rating.



Why do we need to worry about it?

« If the conductors get too hot they will burn
up and short out.

* As the conductor heats up the current
carrying capacity goes down.

 |If you overload the capacity of the
conductors they will heat up and short out.



When do we calculate Ampacity?

« Ampacity should be considered every time
you add conductors to a condulit.

e Every time you modify an existing circuit.

e On all new designs the ampacity should be
checked.



How do we calculate 1t?

Ampacity Is calculated by using this simple formula:

TC- (TA+Delta TD)
RDC(1+YC)RCA

*I—

*All calculations must be checked and approved by a licensed electrical engineer.

Where:

TC=Conductor temperature in degrees Celsius

TA=Ambient temperature in degrees Celsius

DeltaTD=Dielectric loss temperature rise

RDC=dc resistance of conductor at temperature TC

Y C= Component ac resistance resulting from skin effect of proximity effect
RCA-=Effective thermal resistance between conductor and surrounding ambient



Or use this chart (2002 NEC 310.16):

Allowable Ampacities of Insulated Conductors rated 0 through 2000 volts
(Not more than three current-carrying conductors in raceway, cable or earth(direct buried)
based on ambient temperature of 86f)

Wire Allowable Wire Allowable
Size Ampacities Size Ampacities

14 20 1/0 150

12 25 2/0 175

10 35 3/0 200

8 50 4/0 230

6 65 250 255

4 85 300 285

3 100 350 310

2 115 400 335

1 130 500 380



Adjustment factors for more than three

current-carrying conductors in a
FaCeway Or cable. ((2002 NEC 310.15(b)(2)(a))

Number of current Percent of values in NEC
carrying conductors  Tables 310.16 thru 310.19

4-6 80
7-9 70
10-20 50
21-30 45
31-40 40

41 and above 35



Potential Ampacity problems:

e The most common problem is at the
conduit leaving the service.

 Large loads (usually ITS Transformers)
sharmtg the same conduit as illumination
CIrCults.



Check Ampacity of Wire

e Given: wire run #1 = one 3” conduit, containing
[llumination circuit A with 2-#2, lllumination circuit
B with 2-#4 |ITS Transformer-ES 325 & CC325
circuit C with 3-#6, ITS-VMS 325 circuit D with 3-
#8 & Traffic Signal #1 circuit E with 3-#8
conductors for a total of 10 current carrying
conductors. Note: These conductors are properly
sized for allowable voltage drop. (they are the
numbers we calculated in the Ampacity chapter.)
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Check Ampacity of Wire - Continued

 [llumination Circuit A load = 16.8 amps
Reduce ampacity by 50%.

ampacity = 115 amps x 0.5 = 57.5 amps.
16.8 amps < 57.5 amps.
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Check Ampacity of Wire - Continued

e |llumination Circuit B load = 23.1 amps
Reduce ampacity by 50%.

ampacity = 85 amps x 0.5 = 42.5 amps.
23.1 amps < 42.5 amps.
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Check Ampacity of Wire - Continued

e |TS-ES 325 & CC 325-Circuit C load = 31.25 amps
Reduce ampacity by 50%.

ampacity = 65 amps x 0.5 = 32.5 amps.
31.25 amps < 32.5 amps.
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Check Ampacity of Wire - Continued

o |ITS-VMS 325-Circuilt D load = 31.5 amps
Reduce ampacity by 50%.

#8 wire ampacity =50 amps x 0.5 = 25 amps.
31.5 amps > 25 amps. NOT OK.

ampacity = 65 amps x 0.5 = 32.5 amps.
31.5 amps < 32.5 amps.
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Check Ampacity of Wire - Continued
e Signal - Circuit E load = 41.73 amps

Reduce ampacity by

#8 wire ampacity = 50 amps x 0.5 = 25 amps.
41.73 amps > 25 amps. NOT OK.

#6 wire ampacity = 65 amps x 0.5 = 32.5 amps.
41.73 > 32.5 amps. NOT OK.

ampacity 85 amps x 0.5=42.5 amps.
41.73 < 42.5 amps.

15



220f+

220Ft 180ft

D3
220¢1 200+ WIRES STIZED FOR
b3  VOLTAGE DROP AND AMPACITY

220+ 200f+
10+
E§ .............. .o——%{i Eq
220+t BT g
10+ soft 10T
R ® X Dzgvs Drs5es 2? 180FT
E %"%,,, ey
R 180+ Lofti 10F T 10F T
10+ L8051, i
pme—3 o X

300ft 180Ft
SIGNAL
CONTROLLER WIRING SCHEDULE SERVICE NO.
/\ |conputT CONDUC TORS
7S CABINET |NO-| SIZE [ExisTing ey CIRCUIT COMMENTS
VMS 325 2-%2 A LIGHTING SYSTEM A
2-*4 B LIGHTING SYSTEM B
1 3" 2-%6 C 1TS-ES 325 & CC 325
3-%6 D ITS-VMS 325
3-#4 E TRAFFIC SIGNAL
ITS CABINET ITS CABINET
ES 325 cC325

16




ANy
Questions?



	Ampacity WSDOTFall / Winter 2004
	What is it?
	Or use this chart (2002 NEC 310.16): Allowable Ampacities of Insulated Conductors rated 0 through 2000 volts(Not more than t
	Adjustment factors for more than three current-carrying conductors in a raceway or cable. ((2002 NEC 310.15(b)(2)(a))
	Potential Ampacity problems:
	Check Ampacity of Wire - Continued
	Check Ampacity of Wire - Continued


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d530a930f330c8306e57cb30818fbc307f3092884c308f305a3001753b50cf89e350cf5ea6308267004f4e9650306b62913048305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


