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6mm cable voltage drop

This cable calculator is to be used as a guide only; the cable sizes are worked out using information given from your input, accurate values are essential to give you the correct cable size. The user is to ensure the type of cable is suited to environment and conditions the cable will be
exposed to. This cable calculator is set for Installation method C (Clipped Direct), for cable types BS5467 and BS6724 SWA (Steel wire armoured cable) and is based on the voltage drop selected at 230V single phase and 400V three phase. If you need any further help with sizing your
cable please call one of our team on 01244 288138. To achieve this circuit conductors larger than that needed to carry the load current may have to be installed to compensate for voltage drop. This article looks at one method, commonly referred to as the ‘basic’ method, for satisfying the
voltage drop requirements of BS 7671. Calculating voltage drop using the ‘basic’ method When this method is used to determine voltage drop the following assumptions apply: the circuit conductors are always assumed to be at their maximum permitted operating temperature. the load
power factor (pf) is always assumed to be the worst possible value from the point of view of voltage drop, and the actual power factor is not taken into account. This approach errs on the safe side which may, in some cases, lead to the selection of a larger conductor size. Therefore, a more
detailed calculation method (which is not covered in this article) which includes corrections for conductor operating temperature and load power factor is given in section 6 of Appendix 4 of BS 7671. Note: The basic method takes no account of harmonic content, for which more detailed
voltage drop calculations would be necessary. Requirements relating to maximum permitted voltage drop Regulation 525.1 requires that, in the absence of any other considerations, under normal operating conditions the voltage at the terminals of fixed current‑using equipment shall be
greater than the lower limit corresponding to the product standard for the equipment. Where the fixed current-using equipment is not subject to a product standard, Regulation 525.201 requires the voltage at the terminals to be such that the safe functioning of the equipment is not impaired.
For a low voltage installation supplied directly from the public network these requirements are deemed to be met if the voltage drop between the origin of the installation (usually the supply terminals) and the terminals of fixed current-using equipment or socket-outlets does not exceed the
following limits stated in section 6.4 of Appendix 4 of BS 7671 (Regulation 525.202). Lighting 3 % Other uses 5 %. Note: A greater voltage drop than stated may be accepted for a motor during starting periods and for other equipment with high inrush currents (Regulation 525.102). Appendix
4 of BS 7671 includes tables of voltage drop in mV/A/m (millivolts per ampere per metre). The tabulated voltage drop values are for a current of one ampere for a one metre run along the route taken by the cables. The voltage drop for a run of cable(s) is calculated using the following
formula: Where: mV/A/m is the tabulated mV/A/m value obtained from Appendix 4 of BS 7671 L is the length of the run of the cables, in metres Ib is the design current, in amperes. For AC circuits using conductor sizes up to and including 16 mm2 and DC circuits with conductors of any csa,
inductance may be ignored and the tabulated voltage drop values take account of resistance only. For cables having a csa of greater than 16 mm2, separate tabulated voltage drop values are given for the resistance, inductance and impedance of the conductors. These are identified in the
tables by the symbols r, x and z, respectively. For AC circuit conductors having a csa of 25 mm2 or larger the value of mV/A/m to be used in the above equation is the ‘impedance’ value (mV/A/m)z, from the appropriate column of the table. Calculating the total voltage drop if a circuit is NOT
directly supplied from the origin of the installation Where a final circuit is supplied from a distribution board that is not at the origin of the installation, as shown in Fig 1, the total voltage drop between the origin of the installation and the load using equipment is equal to the sum of the voltage
drops in the distribution circuit and the final circuit. Care is needed when adding together the voltage drop of a three-phase distribution circuit and a single-phase final circuit, as the former voltage drop relates to the line-to-line voltage and the latter relates to the line-to-neutral voltage. As
illustrated by the following worked example, expressing all the voltage drops as percentages (of the nominal line-to-line voltage or line-to-neutral voltage, as applicable) before adding them together helps to reduce the likelihood of errors. Worked example In a low voltage (400/230 V)
installation supplied directly from a public low voltage distribution system, a three-phase and neutral distribution board is supplied from the origin by a 50 m run of 4-core 25 mm2 thermosetting insulated armoured cable to BS 5467 having copper conductors. Supplied from the distribution
board is a single‑phase circuit consisting of a 20 m run of 2-core 4 mm2 thermosetting insulated armoured cable to BS 5467 having copper conductors, supplying a load current of 21 A. Assuming the current in the distribution circuit is 80 A, as shown in Fig 1, determine the total voltage drop
between the origin of the installation and the load under normal operating conditions, expressed as a percentage of the nominal supply voltage. The voltage drop (VD) in the distribution cable The VD in the distribution circuit cable is calculated as follows. From Fig 2 the tabulated (mV/A/m)z
value for the cable is 1.65 mV/A/m, while (L) is 50 m and Ib is 80 A. Substituting these values gives a voltage drop of 6.6 V. This is equivalent to 1.65 % of the nominal line-to-line voltage of the supply; (6.6 V ÷ 400 V) x 100 = 1.65 %. The voltage drop (VD) in the final circuit cable The VD in
the final circuit cable supplying the equipment is calculated as follows. The tabulated mV/A/m value for the 2-core 4.0 mm2 cable is 12 mV/A/m, obtained from column 3 of Table 4E4B in Appendix 4, L is 20 m and Ib is 21 A. Substituting these values into the formula gives a voltage drop of
5.04 V which is equivalent to 2.19 % of the nominal line-to-neutral voltage of the supply; (5.04 V ÷ 230 V) x 100 = 2.19 %. Therefore, the total percentage voltage drop between the origin of the installation and the load is equal to the sum of the distribution circuit (1.65 %) and the final circuit
(2.19 %), which is 3.84 %. The total voltage drop of 3.84 % falls within the applicable maximum of 5 % The total voltage drop expressed in volts, line-to-neutral, is 8.83 V given by; (3.84 x 230 V) ÷ 100 = 8.83 V. Guidance on other installation matters are covered in the NICEIC and ELECSA
Site Guide, newly revised to the 18th Edition of BS 7671. For information about the NICEIC Approved Contractor or Domestic Installers schemes, visit www.niceic.com or call 0333 015 6626 OverviewOne of the most important aspects of designing and building any part of a vehicle electrical
system is determining the correct size and type of cable to use for each circuit. Too small a cable size and you'll run the risk of generating heat in the cable; too large and you'll be wasting money on copper you don't need. Also, what sort should you use - plain copper or tinned, standard
PVC insulation or thinwall insulation? The following article should give you an insight into how electrical cable is specified and allow to you choose the right one for your application.For a brief look at how to select the best cable for you  check out our YouTube Video Cable constructionYou
will have noticed that cable used in vehicle electrical systems is very flexible in contrast to the cable you would find in the the walls of your home, which is fairly stiff. The reason for this is that copper, although quite ductile, is susceptible to 'work hardening' when subject to vibration and
mechanical shock, such as is experienced when installed in a vehicle. This work hardening causes the metal to become more brittle which could, over a long period of time, cause a stiff, solid conductor to crack and fail.This problem is overcome by manufacturing the core from many small
diameter strands of copper wire to make up the desired cross-sectional area, rather than using a single wire. This type of cable is (unsurprisingly) known as 'stranded' cable and provides much more flexibility, which means improved resistance to work hardening making it better suited to use
in vehicles. The difference in cross sections is shown in the diagram below: Tip: Be careful when stripping the insulation from a stranded cable that you don't accidentally remove any of the copper strands. This will reduce the total cross-sectional area of the conductor at that point and
consequently also reduce the current carrying capacity of the cable. The same applies when crimping the conductor to a terminal - make sure all strands are contained within the crimp or the current carrying capacity will be reduced.Cable specificationsCables are generally specified using
the following properties:  Property  Description Cross sectional area of the conductor Expressed in mm² and describes the total cross sectional area of the copper conductor. You will sometimes see cable described as 1mm or 2mm cable without the ² sign but it is important to note that this
does not mean the diameter of the cable. This can often lead to confusion so just remember that the main specification for a cable will be its conductor's cross-sectional area and cable will never be referred to by its diameter alone.  Conductor number and size Expressed as the number of
conductors of a given diameter. So 28/0.30 means that there are 28 strands, each with a diameter of 0.30mm   Nominal current rating Expressed in Amperes (Amps or A) and is the maximum continuous or  'working' current that the cable can safely carry.  Overall diameter This is the
diameter including the insulation and usually expressed in mm.   Resistance This is the resistance of the conductor expressed in Ohms per metre (W/m) and is important when determining voltage drop (see below) Additional specifications may include a working temperature range and
resistance to certain chemicals such as acids, fuels, oils etc.Selecting cableThe following are some points you should consider when selecting cable for a particular application:1. Current carrying capacityEach component or appliance connected to a circuit will have a current draw
associated with its operation and it is important that the cable supplying power to these is capable of carrying the normally expected current, plus a margin of safety. If it is not capable then it is likely to result in the cable becoming hot and potentially catching fire. Although fuses are used in
the circuit to protect the cable, the cable itself should be of an adequate rating to prevent this over-heating occurring under normal circumstances.You might find it useful to read our Electrical Circuit Basics article for using the equation I = P/V where the following example is given:If we
wanted to wire up a light that we know has a power rating of 50W, then using I = P/V the current draw would be 50W/12V = 4.17A.   This tells you that you could use a cable with a rating of 4.17A or above, however it is good practice not to design a circuit operating at the upper end of the
cable's rating and so you should select a cable with some additional capacity. In this case 0.5mm² (11A) cable would be appropriate.2. Voltage dropAll elements of an electrical circuit have resistance, including electrical cable, which means that there will be energy loss in the form of voltage
drop experienced along the length of the cable. Just as a bulb converts electrical energy into heat and light due to its resistance, and so induces a voltage drop, a copper conductor has resistance and will convert some of the energy it conducts, causing a voltage drop in the same way. The
difference is that voltage drop across a bulb (or other load) is useful as that's what makes it work, but voltage drop along cable and other passive parts of a circuit is not desirable as it's not a useful conversion of energy.In low voltage systems cable length can have a significant impact on
voltage drop. Even a cable run of a few metres for small cross-section conductors can produce significant voltage drops and this problem is demonstrated well on some vehicles where the headlights are not as bright as they could be. If you check the voltage at the bulb connectors you
might find that the bulbs are not receiving a full 12V from the circuit due to the conductor size being too small for the cable run length. Some owners opt to improve their headlight circuit by using cable with a larger conductor over a shorter distance which allows the circuit to provide full
voltage to the bulbs, often with very significant improvements in lighting brightness.So we want to select a cable to make sure that the voltage drop is not so large that it will cause problems, but what is acceptable and how do we calculate the right cable size to use? Well the generally
acceptable voltage drop for DC circuits is around 3-4% and we can use V = IR (see Electrical Circuit Basics ) to calculate the voltage drop for a cable if we know the current draw of the load and the cable's resistance per metre.ExampleUsing the above example of a 50W light we now know
it draws 4.17A, so if we were to use a 0.5mm² cable which has a resistance of 0.037W/m and its total length from battery positive back to battery negative was 5m, then the voltage drop would be:Vdrop = IR = 4.17A x (5m x 0.0371W/m)  = 0.774V or 6.45%This shows that although 0.5mm²
cable is OK for the expected current draw of the light, it's not OK for the cable run length as the drop is greater than 3%.So what about 1.5mm² cable with a resistance of 0.013W/m ?Vdrop = IR = 4.17A x (5m x 0.0127W/m)  = 0.265V or 2.21%This shows that 1.5mm² cable (at a current
rating of 21A) will be suitable for the cable run length as the drop is well under 3%There is a general rule of thumb that says if you're unsure whether the cable is large enough for the job, go up a size. This is a bit crude and not very scientific but it's not a bad rule to apply as increasing cable
size can't do any harm.Anyway, enough maths - to make it easy we've developed this handy calculator which will show you the approximate voltage drop based on cable size, supply voltage, current draw and cable length.Voltage Drop CalculatorGenerally acceptable max. voltage drop is
around 3-4%It is important to note that voltage drop occurs not only along the positive cable to the load but also along the negative return cable. When you enter the cable length as the 'one-way' distance to the load the calculator assumes (for simplification) that the return distance is
identical, giving you a total cable length which is twice that of your entered value. In practice your return cable length might be much shorter as it will may be grounded to a nearby point on the chassis (at least in vehicles) , so the remainder of the distance back to the battery negative should
have an extremely low resistance relative to a cable. In this case the actual voltage drop would probably be less than calculated, but it provides a 'worst case' figure to work with. Voltage drop can also be caused by high temperatures, although to a lesser degree than cable length, because
as temperature increases, resistance increases and vice versa. In high voltage systems voltage drop is not such an issue which is one of the reasons why electrical cables running many miles are operating at hundreds of KV. The other reason is that the same power can be delivered at a
higher voltage but with a lower current, meaning that smaller sized, less expensive cable can be used.3. MaterialsLow voltage automotive and marine cable is available in different materials/constructions and the following table gives a brief overview: Material  Description Thin wall vs
standard PVC cable Thin wall refers to the relatively reduced wall thickness of the insulation compared with that of standard PVC insulation. The insulation in thin wall cable is a harder grade of PVC with better electrical insulation properties for a given thickness and has several advantages
over standard PVC cable. Firstly, it is lighter, meaning that there can be significant weight savings in large wiring harnesses and this is one the main drivers behind it having now been adopted by almost all vehicle manufacturers for their electrical systems. Secondly, it has a greater working
temperature range with a maximum of around 105ºC compared with around 70ºC for standard PVC. This makes it more suited to use in areas close to the engine. Thirdly, the harder grade of PVC is more reistant to abrasion and cutting than standard PVC, offering more protection and
greater reliability. The one drawback of thin wall cable is that the insulation is less flexible than standard PVC. This is generally not an issue with smaller sized cable but for larger sizes such as battery cable the standard PVC insulation might be preferable if, for example, the cable routing
involves tight bends. Tinned copper cable The core of most cable is made of plain copper which, although an excellent electrical conductor, will oxidise over time if exposed to moisture. This copper oxide layer is usually seen as a brown/black discolouration and if it reacts with acids then it
can form verdigris which appears as a greenish-blue layer. This oxidisation can degrade the performance of the conductor by causing increased resistance and poor electrical contact, and where moisture has wicked up the strands of the cable by capillary action it can often mean cutting
away a significant length to find shiny copper again. In most situations the detrimental effects can be minimised by using shrink sleeving, sealed connectors, adhesive lined terminals, protective gels etc. to keep moisture out, but in some applications where the environment is particularly
aggressive, for example marine use, it might be preferable to use cable with tinned conductors. This is simply where the standard plain copper conductor has has a layer of tin applied before being sheathed in the insulation.  Tin doesn't react in the presence of moisture, yet retains good
conductivity, and so improves long-term performance of the cable. The downsides are that it is slightly more expensive and there is a more limited range of sizes and colours available compared with plain copper. Earth braid straps that have no insulating layer are typically tinned for
protection as a matter of course. Double insulated cable Where cable is to be used in aggressive environments where it is subject to extremes of temperature and mechanical wear, double insulated cable might be appropriate. This cable often utilises tinned copper conductors with a thin
inner insulation and a thicker, often rubber, outside insulation layer to protect the conductor. This type of cable is typically used in agricultural machinery or heavy plant machinery where these harsh environments frequently occur, and is not typically found in passenger or light commercial
vehicles. 4. SummarySo in selecting your cable you need to make sure that: It has sufficient current rating for the expected load in the circuit, including a margin of safety. The intended cable run length will not cause a voltage drop of more than about 3% The material properties are
appropriate for the applicationGet these right and you can be confident that your cable is right for the job!AWG to Metric Cable Size ConversionIn Europe, metric sizes are used for stranded cableand are expressed as the total cross sectional area of the conductors together with the number
of strands and their diameter. For example, a cable specified as 2.0mm² 28/0.30 indicates that it has a total conductor cross sectional area of 2.0mm² and is made up of 28 individual strands, each of 0.3mm diameter.In North America the AWG standard is most commonly used for stranded
cable and expresses the Gauge together with the number of strands and their Gauge. For example, a cable specified as 16 AWG 7/24 has a size of 16AWG and is made up of 7 individual strands, each of 24 AWG.The table below provides a cross-reference between these two standards,
showing the closest metric equivalents to each Gauge for cable sizes commonly used in low voltage automotive and marine applications. AWG Actual CSA (mm²) Closest equivalent metric cable size (mm²) 0000 (4/0) 107.16 120.00 000 (3/0) 84.97 95.00 00 (2/0) 67.40 70.00 0 (1/0) 53.46
50.00 1 42.39 40.00 2 33.61 35.00 3 26.65 25.00 4 21.14 20.00 5 16.76 16.00 6 13.29 16.00 7 10.55 10.00 8 8.36 8.50 9 6.63 7.00 10 5.26 6.00 11 4.17 4.00 12 3.31 3.00 13 2.63 2.50 14 2.08 2.00 15 1.65 1.50 16 1.31 1.50 17 1.04 1.00 18 0.82 1.00 19 0.65 0.75 20 0.52 0.50 21 0.41
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