Conductors Sized (AWG) for 3% Voltage Drop

3% Voltage Drop at 12 Volis
U=e 3% voltage drop for any “critical Current (Amps
application” affecling Ihe safety of the  igiapash 5 10 15 i 20 25 30 40 50 60 70 BO 80 100
gt el s 10 3m 18 14 12 10 10 8 6 © 6 6 6 4 4
PUmDS, fevpaionfghle.olctonios.: 38 Bm a8 12 10 0 8 8 @ A 4 4 4 3 =2
o & em 14 10 W & & 6 & 4 4 2 2 2 2
25 &8m 132 10 8 6 6 6 4 4 2 2 2 1 1
IMPORTANT! 8 om 12 10 B & 4 4 4 2 2 2 5 4 Tiz
Length (feet): Datarmined by 49 12m 10 8 6 6 4 4 2 2 1 10 10 0 20
measuring the length of the 50 1Bm 10 6 & 4 4 2 2 1 0 20 30 40 40
conductar from the positive (+)power 80" 18m 10 & 6 4 2 2 1 10 20 30 30 40 40
source connection fo the slecirical W dm B 6 4 02 2 1 10 20 30 30 40 40
devige and back to the negative (-) 80 24m B 6 4 2 2 1 10 20 30 40 40
pawer source connection. Note hat %" 2fm B 4 2 2 1 10 20 30 40 40
the power source connechion may be 10¢ 30m 6 4 2 2 1 MW 20 30 40
aither the battery, poneliboard or 10 33m 6 4 B 2 1 1 20 30 40
switchboard. 1200 3%m 6 4 2 1 10 20 30 40
1300 40m 6 2 2 1 10 20 30 40
Current (amps): Determined by 1;3 g 5 = s L %ﬂ . ek
odding the total amps on a Gircust. - 5 N 2 =0 o a0
Conductor sizes nat covered in Table 00 dam B £ 1 10 =0 39 40
170 82m 6 2 1 950 30 30 40
B or Table C may be calculated by
using the following formuts 3% Violtage Drop at 24 Volta
cM =KxlxL Current
E Length § 10 15 20 25 30 40 50 60 70 B0 90 100
After calculating the Circular Mil Area 10 3m 18 18 18 14 12 12 0 10 10 8 & 8 6
{CM). use Table E to determine the 1 Sm_ 18 16 14 12 12 10 10 8 ] 2] & g ]
PEOpE EGACKIGICE RITI-(HATONALER 20 8m 18 14 12 W0 W 10 B8 8 & B8 & 4 4
Profection Agency and Coast Guard o5 gm 18 12 12 10 10 B ] 8 & n 4 1 4
require that the next larger conductor 3|:| é m 1;5 12 1'{: -|ij 8 ) 'B E a 4' 4 e '2 2'
be used when the calculated CM 4 1?m 14 10 10 8 &8 B @8 4 4 27 @ B2 @
area falis between the two conductor 50 16m 12 10 8 6 8 6 4 @4 =7 27 3 T 1
sizes) 80 18m 12 10 8 & 6 4 4 2 2 1 1 010
W 2m 12 & & 6 4 4 2 2 1 1 30 0 20
CM = Circular Mil Area of Conductors g E;_r_n _}g_ g _g_ _g__ 34 E %’ }.-ﬁ 1% }J:E % %
- onota X arm f . 4 e - ] g o S0 S0
o e o, Wy %m0 6 & 4 4 5 5 1 10 4O I0 W W
10 33m 10 6 6 4 2 27 1 10 10 20 30 30 40
I=Curmert-amps/L=lengn-Test oo g 30 5 4 4 5 2 1 10 50 50 30 40 40
E = Voltage drop at load (in voltage 130 40m B 6 4 2 2 2 1 10 20 30 30 40 40
drop in a decimal exprassion) 140 43m B & 4 a ] 1 10 20 30 30 40 40
150 46m B8 & E 2 2 1 10 20 30 30 4/0 40
For Example... 160 4®6m B 6 4 2 8 1 10 20 30 40 40 40
Q: A biige pump draws 10amps. The V70 52m B 6 2 2 1 1 20 30 30 40 40
sitive run is 11 fest from the power
En&-l. ineluding the float switch, The 3% Voltage Drop at 32 Volts
negative run is onty 10 feet, What size Current (Amps)
ig the wire? Langth 5 10 15 20 25 30 40 S0 B0 TO 80 90O 100
10" 3m iB 18 18 186 14 14 12 12 10 110 10 8 B
: la tor 1% Sm 18 16 14 14 112 32 W0 10 B 8 & 6 @
e o 20 &m 18 16 12 12 12 10 10 & 8 6 6 & &
Tae D anows hat 12 AWGwirenas 25 8M 18 14 12 12 10 10 8 8 8 6 6 6 4
a CM area of 6 500 and is the cormect : s ad - = 4 % & 8
chasce. However SAE wire has a GM g Eﬂ" 18 .1.: 0 10 8 8 & B8 4 4 4 2
m 14 12 8 8 B 6 ] 4 4 2 ] 2 2
NGB UNFS RS w dawm 94 1D B B & 6 4 W4 8 § 2 &
ot Gl T E R R SR EE e e e
80 24m 12 W0 6 6 6 4 4 2 2 1 1 0 0
S fm 12 8 & 6 @ 4 2 2 2 1 0o 1o 20
00 30m 12 8 6 6 4 4 2 2 1 10 10 20 20
1o 33m W0 &8 6 6 4 4 2 2 1 10 10 30 30
120 %m 10 8 6 4 4 2 2 1 1/ 10 20 20 30
130 0m 10 8 & 4 4 2 2 1 10 20 20 30 30
140 43m 10 6 6 4 2 2 1 10 10 20 30 30 30
150 6m 10 6 & 4 2 1 1 10 2D 20 30 30 40
180 48m 10 & i a4 2 1 1 10 20 30 30 40 40
170 82m B8 6 4 2 2 1 1 10 20 30 30 40 40



Conductors Sized (ANG) for 10% Voltage Drop

Use 10% voliage drop for any
“non-critical” applications: windiass,
cabin lights, ste..

ABYC Recommends...

“Conductors used for panelboard or
switchboard main feeders, bilge
blowers, aleclionic equipment,
navigation lights, and other circuits
whera voltage drop must be kept to a
rminimum, shall be sized for a voltage
drop not fo exceed three percent
Conductors used for lighting, other
than navigation lights, and other
circuits where voltage drop is not
critical, shall be sized for a voltage
drap nat to excesd 10 percent.”
11.14 2.8

10% Voltage Drop at 12 Volts
Current (Amps)
5 10 15 20 25 30 40 50 60 7TO B0 90 100
0 3m 18 18 18 16 16 14 14 12 12 10 10 D 10
15 S5m 18 18 18 14 14 12 18 10 10 8 8 &8 8
200 6m 18 16 14 14 12 12 0 J0 8 & B8 6 @6
25" 8m 18 18 14 12 12 W0 10 & 8 & & 6 8
30' 9m 18 714 12 12 10 10 8 BE 6 & 68 6 4
44 12m 18 14 12 10 10 8 ] -] g ] 4 4 4
S50 15m 18 12 10 1w 8 & €8 &6 4 4 4 2 22 2
B0 18m 14 12 10 8 8 & 6 4 4 2 2 2 2
W 2m 14 10 8 B 1] ] B 4 2 2 2 2 1
B0 24m 14 10 _ 8 g B8 & 4 4 P o 2o 1 1
8 2fm 12 10 8 & 1] [:] 4 2 2 2 1 1 10
100 30m 12 10 8 [:] 5] 4 4 ] 2 1 1 1M 10
i 3am 12 B 8 & B 4 =2 5 5 7 10 10 10
12 36m 12 8 B8 & 4 4 2 2 1 1 10 W 20
130 0m 12 8 &8 6 4 4 2 2 1 W 1o 20 20
14 43m 10 & 8 &6 4 2 2 1 1 10 20 20 200
160 46m 10 &8 6 4 4 2 2 1 0 10 0 0 30
160 48m 10 8 6 4 4 2 2 1 10 30 20 30 30
170 62m 10 B8 & 4 @2 2 2 1 10 20 20 30 a0
10% Voltage Drop at 24 Volts
Current (Amps)
Length 5 10 15 20 25 30 40 50 ©0 70 80 90 100
1 3m 18 118 1€ 18 1B 118 16 16 14 14 14 12 12
1 5m 18 18 18 18 16 W 14 14 12 12 12 10 10
50 &m 18 18 18 16 18 14 14 12 12 10 10 10 10
25 8m 18 18 18 16 14 14 12 12 10 10 10 B 8
3' om 18 118 16 14 14 17 12 10 10 B &8 B &
0 12m 18 16 14 14 12 17 10 10 B B B & A
' 1Em 18 16 14 12 12 10 10 B B 6 & & 8
BO' j8m 18 14 12 12 10 10 B8 B B 6 6 B 4
70' 21m 18 14 12 1 10 B B & B & 8 4 4
B 24m 16 14 12 10 10 B B8 & 6 6 4 4 4
B0 2'm 168 12 10 1 8 B8 B & B 4 4 4 2
1000 30m 168 312 10 10 8 B B8 6 4 4 14 2 2
10 3Mm 14 12 10 8 & 8 6 @& 4 &1 £ 7 @
120 3¥m 14 792 10 B &8 & B 24 4 2 2 2 & 2
3¢ 40m 14 112 0 B8 8 & 8 4 4 2 2 02 2
140 43m 14 W0 &8 B8 € & 8 4 2 2 2 2 1
15¢ 48m 14 10 8 B8 8 &6 4 4 2 2 2 2 1
o0 49m 14 10 &8 B8 6 6 4 4 2 2 & 1 1
170 62m 12 10 8 & (5] [+] 4 2 2 2 a 1 1
105 Voltage Drop at 32 Volts
: Current (Amps) _ :
Length 5 10 15 20 25 30 40 50 60 VO B0 90 100
0 3m 18 18 18 18 18 18 18 16 16 14 14 14 14
168 6m 18 18 18 18 18 18 16 14 14 14 12 12 12
20 &6m 18 18 18 18 18 W 14 14 12 12 12 10 10
55 Bm 18 18 18 16 W 14 14 17 12 10 110 10 10
30' 9m 18 18 118 16 14 14 12 14 10 10 W0 10 8
40' 12m 18 18 18 14 14 1 12 10 W B B B A8
60 1Em 18 16 14 14 1 17 10 W B B B & @
0 18m 18 16 14 12 12 10 10 B B8 B B & 8
' MIm 18 14 14 17 10 10 @8 8 B8 6 6 6 &
B 24m 18 14 12 12 10 10 &8 B ©& & & 6 4
B0 m 18 14 12 1 10 10 8 & B B & 4 4
100 30m 18 14 12 10 W B 8 & @ 6 4 4 4
110" 33m 16 14 127 W0 10 B B8 &6 6 6 4 4 4
120 3 m 18 12 10 10 8 B 8 & 8 4 & 4 B2
i3 40m 18 12 10 110 & B8 B 6 B 4 4 2 2
14 43m 14 12 10 8 8 8 B & 4 4 2 g 8
150 46m 14 12 10 B 8 6 B8 & 4 4 2 2 zZ
16 48m 14 12 10 & B @& B & 4 2 g =z
17 5&2m 14 12 10 8 8 g L 4 4 2 2 2 2



Conductor Sizes

AWG SAE Ampacity Engine Space

AWG mm? CM area CM area Outside Inside
18 0.8 1,600 1,637 20 17

16 1 2,600 2336 28 21

14 2 4100 3,702 35 30

12 a3 6,500 5,833 45 28

10 g 10,500 0,343 60 a1

a 8 16,500 14,810 80 68

6 13 26,600 24 538 120 102

4 21 42 000 37,360 160 136

2 34 66,500 62,450 210 178

1 42 83,690 77,790 245 208
1/0 53 105,600 88,980 285 242
210 68 133,100 125,100 330 280
3/0 85 167,800 158,600 385 227

4/0 107 211,600 208,500 445 378



Temperature Rating of Conductor Insulation

The Law Ampacity Ampacity Inside
The Code of Federal Regulations (CFR) 183.425 Conductors Conductor  Outside of of Engine Space
Size AWG Engine Space (Note 1)
{b) Except for intermittent surges each conductor must not carry 18 20 17
a current greater than that specified in Table E for the 16 o5 o

conductor's gauge and temperature rating.

: : 14 35 30
(c) For conducters in engine spaces, amperages must be
corrected by the appropriate correction factor in note 1 of 12 45 38
Table E. 10 60 51
_ ; _ 3 _ 8 80 68
Due to engine heat, the ambient temperature in engine spaces iz
usually higher than in other spaces of the boat. Wiring in and 8 120 102
passing through engine spaces must be able to operate at these 4 160 136
higher ambient temperatures. The ampacity values in Table E are 3 180 153
based on an ambient temperature of 86°F (30°C) which is
conzidered reazonable for uze on boats except in engine spaces. 2 210 178
The correction factors in Mete 1 in Table E convert the ampacities 1 245 05
to Table E to acceptable values in an ambient temperature of
122°F (50°C). This higher temperature has been selected as 1/0 285 242
satisfactory for engine spaces. MNote 1 is supplied fo eliminate the 240 330 280
need for calculating the cormrections o Table E. The values are
already comected. g S = e
440 445 378

*De-rating for engine space is 0:85 for 221°F {1056°C)
rated wire.



Allowable Amperage of Conductors of 50 Volts

or More
The current values shown in 2 Conductors 3 Conductors 4-6 Conductors  7-24 Conductors
Table Fand also on Table Ddo  (EESHeaet SIS 106 0 221°F (105°C) 221°F (105°C) 221°F (105°C)
not gcrntmder vﬂta%%drc;t;:; f?l'rh Size Engine Space Engine Space Engine Space Engine Space
conductors under 50 volts. The 5 z : : : : : :
values shown on the ampacity AWG Outside Inside Outside Inside  Outside Inside OQOutside Inside
table are the maximum safe 18 20 17.0 140 11.9 12.0 102 10.0 85
amperages which the 16 25 213 175 149 15.0 128 125 10.6
conductor can carry on a
continucus bam: The}f dﬂ' ngt 14 35 E‘Q.E 24-.5 EDS 21 D -I._I"g 1?5 14.9
apply to intermittent starting 12 45 383 315 26.8 27.0 23.0 225 19.1
loads such as motor start -
currents. Since all Ancor™ 10 60 51.0 4_2.[] as ¥ 36.0 306 30.0 255
Boat Cable is 105°C insulated, 8 80 68.0 560 A7 6 45.0 408 400 34.0
bl 120 1020 840 714 720 612 800 510

- 4 160 136.0 112.0 a5.2 95.0 816 80.0 68.0
Due to the higher ambient 3 180 1530 1260  107.1 1080 918 00.0 76.5
temperatures in engine spaces 2 210 1785 147.0 125.0 126.0 1071 105.0 82.3
and the heat retention of large - o
wire bundles, a “correction 1 245 2083 1715 1458 1470 1250 1225 104.1
factor” must be used to de 1j0 285 2423 1995 169.6 1710 145.4 1425 1211
rate the wire by increasing 2/0 330 2805 2310 1964 1980 1683 1650 1403
conductor size. Table F takes = = - = s =
il et s 3/0 385 3273 2695 2201 2310 1964 1925 1636
factors and chould be used 410 445 3783 3115 264.8 267.0 2270 2225 189.1
to select conductor sizes for
circuits over 50 volts. Note ) _ o
that for electrical systems Number of current  Correction 2ble Fis supplied to eliminate
under ED "-I"Gltﬂ luronage dmp cﬂrl')'ing l::l:lrll‘.lt.ln‘tl:lrﬂ: Fﬂﬂm thEI nEE‘.d EDF GEIIEUIQT.II‘IQ the
is the controlling factor and 3 0.70 corrections for multi-conductor
the tables on 195 and 196 - cable bundles to Table E. The
should be used. 46 0.60 values are already corrected.

Tto24 0.50
25 and above 0.40

Mote: These tables only apply for 221°F (105°C) wire and other premium wire and should not be used
for lesser grades of wire and cable.

Reprinted at the courtesy of the United States Coast Guard Electrical Systemn Compliance Guideling.
* There is NO LIMIT on conductors in a bundle under 50 volts.
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