Figure 10

wee-Megger test : I ! .

on a generator

Figure 11

wee-Megger test

on an installation
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This book deals only with the insulation tests, and the
requirements of the I.E.E. Regulations regarding insulation
are set out below.

The methods of making continuity tests and of testing
the polarity of switches are fully explained in a separate
booklet No. 201 entitled *° Continuity and Polarity
Testing,” obtainable on application from Evershed &
Vignoles Ltd.

Insulation tests. [.E.E. Regulations

These prescribe that electrical installations shall be tested
on completion with a direct current pressure of not less
than twice the working pressure, and that the insulation
resistance of a completed installation shall not be less than
50 megohms divided by the number of outlets (points and
switch positions) in the circuit, although no installation
need have an insulation resistance greater than 1 megohm
) ; 50 megohms

No. of outlets

For an incomplete installation, i.e. one without fittings,
lamps, etc., the minimum insulation resistance should be
not less than 100 megohms divided by the number of
outlets.

Need for periodical testing

It should be realised that the insulation resistance of the
wiring in a house will not always remain the same although
the materials may be of the best quality, but will depend a
good deal upon the amount of moisture and dirt present on
the fittings and accessories. Periodical tests of insulation
resistance on installations are therefore very desirable, so
that any deterioration due to moisture, dirt, atmospheric
conditions or age may be detected and remedied.

1.e. minimum insulation resistance—
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TESTING HOUSE WIRING

TOR
Eﬂ:l; L;-Hi : Electricity Supply Regulations 1937

ALL FUSESIN' BRANCH CIRCUITS In the above regulations the Electricity Commissioners
m‘“‘“aw il pfc] prescribe in effect (Section 26) that the Electricity Supply
= -E—E 1 Undertakings sha{l not permanently connect an mstguauan
*‘;“‘Jr a7 unless they are satisfied that the connection would not cause
' a leakage exceeding oneten-thousandth partof the maximum

LAMP IN s s current to the installation.
POSITION j Now this regulation pre-supposes that some form of test

| - | be carried out, and whilst no specific tests are mentioned
| v it is usual in practice to measure the insulation resistance
| of an installation prior to connecting it up.

5 | Further, in Section 27 of these regulations it is stipulated
that the Supply Undertakings shall not be compelled to
give a supply of ecnergy to any consumer unless they are
satisfied that all conductors and apparatus are constructed,
installed and protected so as to prevent danger.

The precise nature of the requirements are not specific-
ally mentioned except in so far as this regulation is qualified
by the statement that : |

“ Any consumer’s installation which complies with the
provisions of the Institution of Electrical Engineers
| Regulations shall be deemed to fulfil the requirements of
CONSUMERS | this regulation.” § g
MAIN EARTH~ | | Now, according to the I.E.E. Regulartions, it is necessary
b 1 to carry out the following tests to make sure that an installa-
tion is safe : '
1. Insulation tests (Regulations 1101-1104)*
(a) Between each conductor and earth ;
(b) Between the conductors themselves.
2. Continuity tests (Regulations 4031,405K, 1001-1009).
5 ‘To ensure that the conduit or lead sheathing is
ALL SINGLE POLE SWITCHES ‘ON' electrically continuous throughout and connected
to earth.
ALL “LAMPS "IN ‘POSITION 3. Polarity of switches (Regulation 1105).

To ensure that all single pole switches are on the

live side of the apparatus they control.

* I.E.E. Regulations of the Electrical BEquipment of Buildings (Eleventh Edition).

SWITCH
‘ON'

EARTHING
SCREW

Figure 12. Test to Earth on whole installation
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Similarly, if the defect was originally traced to the starter,
separate out the various coils such as resistance coils, no-
volt release coil and overload coil and test these separately.

In the above description a simple rheostat statter has
been taken to illustrate the principles of fault location.
The exact procedure will vary with the type of starter.
Thus with a contactor operated starter which, in the “off™
position, disconnects af/ the lines to the motor, it 1s
necessary to make tests to earth on both the incoming and
putgoing terminals of the starter.

It is sometimes found that the insulation resistance 1s
low all round without a definite fault on any section. Thuis
can usually be remedied by careful cleaning of the machinc,
for, when electrical machinery has been in service some
time, it is liable to become coated in places with metallic or
other conducting dust—in particular a mixture of metallic
and carbon dust, often mixed with oil, from commutators or
slip rings.  Such deposits form leakage paths.

(b) A.C. motors and generators

Thfese shquld be tested in a similar manner to D.C.
machines with contactor operated starters, isolating the
various circuits until the defect is located.

6

How to make tests on installations

(a) Insulation tests to earth :

Disconnect the supply by opening the main switch and
withdrawing the main fuses.

Insert all fuses at the distribution board (W, Figure 12).
Insert all lamps.

Close all single-pole switches.

On an incomplete installation, the conductors at each
outlet (points and switch positions) must be joined together.

Join together the two contacts (L. and N, Figure 12) on
the installation side on the main switch, and connect these
to one terminal of the Megger Insulation Tester.

Connect the other terminal of the Megger Tester to the
conduit in which the wiring is run or, if lead-covered cable
is used, to the lead sheathing. A second connection should
also be made to the consumer’s main earth (Figure 12).
This second connection is, however, unnecessary if the
continuity and earthing of the conduit has been previously
tested. |

Turn the handle of the Megger Insulation Tester at about
160 r.p.m. and take a reading.

In circuits having 2-way corridor switches, two test
readings should be taken, one switch in each pair being
changed over before taking the second test, thus ensuring
that both inter-switch wires (P and Q, Figure 15) are
included in the test.

If the result of this test is considered satisfactory and is
in accordance with the regulations previously mentioned,
the installation may be pronounced as sound so far as
resistance to earth is concerned.

If, however, the values obtained are not sufficiently high,
withdraw all fuses at the distribution fuse board and test
again. This test will only include the portion of the installa-
tion between the main switch and the busbars of the fuse

board.
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