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DIGITAL ISOLATION MONITOR FOR AN ELECTRICAL POWER SYSTEM

‘The invention relates to an isolation monitor comprising :

~ a circuit for input of a reference AC signal between the power
system and earth, o

- an electronic detection circuit supplying a meesufement signal
which is the image of the power system isolation, said isolation
corresponding to an impedance Zd formed by a leakage resistance
Rf electrically connected in parallel with a stray capacitor Cf,
the capacitance of .which depends on the characterlstlcs of the

power system,

. - means for dlscrlmlnatlng the resistive and - capac1t1ve
-components of the measurement 31gnal,
'~ and means for computing and 1nd1cat1ng the modules of said

components to display the values of the 1eakage-re51stance REf
and of:the stray capacitor Cf on display and alarm means.

The document FR-A 2,616,228 describes an isolation monitor
containing a geherator which applies e low~ffequency_reference

. AC voltage to the power system, and a SYnchronous enaloq'
. detector having a pair of solid-state inverters processing the
resistive and capacitive components of the measurement signal

proportignal to the isolation impedance. A converter is
connected to the generator to deliver two control signals in

quadrature to-control.the.invetters, one of the control signals

being in'phase with the reference AC signal applied to the power

- system by: a generator. The precision of the monitor;@epends on
‘the phase: stability of ~the measurement channel. The use of a

generator with a synchronous analog detector is liable to. make

the phaseydlstortlon factor vary accordlng to the.

characterlstlcs of the electronlc components, Wthh glves rise

-to measure_me_nt errors.

- -measurement precision of an isolation monitor. - .- s e s

'uTheﬁobjéct of the invention .consists in-improving the . .- -



The isolation monitor according to the invention is
" characterized in that it comprises :

- a. signal processor Pl with digital processing designed to
synthesize in real time a sine wave by table stored in a memory,

and to send the digital values of this sine wave to a digital-
to-analog converter CNA of an input channel to generate the
reference AC signal,

- an acquisition channel having a low-pass analog filter
connected by'means_of a sample-and-hold circuit to an analog-to-

digital_convefter CAN delivering a filtered digital measurement

signal which is processed by'synchronous demodulation in said
processor Pl, then transmitted to a microcontroller P2,

- a dual_méasurinq circuit of said acquisitipn channel
comprising a first measuring'circuit delivering a first signal
Sl representing the voltage input to the power_sYstem; and a

second measuring circuit supplying a second signal S2.

representative of the leakage current flowing in the'impedanqe
zd, B

- and a_switching means controlled by the-processq? Pl to input
. the first or the second signal to the acquisition channel.

The frequency of the reference AC signal input'to the power
system by the input channel is a sub-multiple of the power

system frequency. The pfocessor Pl synthesizes the:sine wave by -

points using the formula : ' - : g

e
' et

sin (& +b) = sin (&) cos (b) + sin (b) cos (A)

in'which the first'paréheter A is scaled from 0 to 90 degrees in
'predgtefmined steps ml equal -to 90/h;mand'the*3ecpnd'parameter b
. is 'scaled from 0 to ml degrees in predetermined steps m2 equal

#



to ml/n.

Digital generation by the'processor'of the reference AC signal
enables a very low, stable phase distortion factor to be
obtained. The measurement channel then introduces a minimum
phase error in the processor for processing by synchronous -
demodulation. This phase stabllity enhances the precision of the
-monitor. -

The acquisition channel cooperates with a dual'meésurement
circuit delivering a first s1gnal sl and a second signal S2
respectively representing the voltage 1nput to the power system,'“
and the leakage current flowing in the 1mpedance Z2d, and is
prov1ded with a switching unit- formed by an analog multiplexer
designed to accept alternatel ly the first 51gnal S1 from the
resistance bridge R1-R2 of the first measurement circuit
connected to the power system, and the second signal S2 taken at
the terminals of a measurement resistor R3 of the earthed second
measurement circuit) switching of ﬁhe switching unit being

conf:olled by the signal-processor-Pl. |

After digital filtering and prOCessing'by'synéhronous
demodulation; the processor transmits the data to a micro-
controller which computes:the values of the leakage resistance,
" the stray cépécitér, and the earth resistance in deferred time.

The microcontroller P2 .is associated with :

. 0

- a keyﬁbard w1th control keys to enter the data ahd scroll the -

Tige

dgisplay,® -

- ~'a first alphanumeric read-out to display the values of the
leakage resistance Rf, the stray capacitor Cf£, and the earth

- resistance Rt,
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- a second bar graph read-out to give permanent indication of
the isolation level with respect to alarm and pre-alarm
thresholds, '

- an alarm device with:signalling relays supplied in the event

of said thresholds being exceeded,

- and a communication interface with a bus to transmit or
receive data from an external transceiver device.

3

=Dlg:l.tal. seallng w1th a secret code is programmed 1n51de “the
: mlcrocontroller PZ,.and modification of the parameters via tha-

keyboard is only authorlzed if the code entered complies.

Other advantages and features will become more clearly apparent'

from the following descrlptlon of an lllustratlve embodiment of
the 1nventlon, given as a non—restrlctlve example only and
represented in the accompanying drawings, in which :

- Figure 1 is a block diagram of the digital isolation monitor .

according to the invention;

- Figure 2 is a partial view.of figure 1, representing the
.equivalent_diagram of the input filter and of the dual
measurement circuit...

In figure 1, a digital isolation monitor 10 is formed by
association of threeafunctional units 12, 14,:°16 arranged to

form an input circuit of a low-frequency AC reference signal

betweeg the powerusystem and earth, and a_@btection and=
processing circuit supplying a power system isolation image .

. signal. The monitor is provided with two connection terminals
18, 20, one 18 of which is connected to the power system 22, and
- the other of which is at earth potential. o




The power system 22 represented in figure 1 is a three-phase AC
power system with isolated neutral (IT neutral system), but it
is clear that the power system configuration can be different
(TN or TT neutral system). In the case of the IT system in
figure 1, the input terminal 18 is connected either to the
neutral of the medlum-voltage/low~voltage power transformer 24,

"or directly to one of the phase conductors (dashed llne
connection). The power system 22 supplies at 1east one load R .

connected opposite from the poWer transformer. The frequency of
the AC system is 50 Hz, ;60 Hz or 400 Hz accordlng to the nature
of the electrical 1nsta11at1on or the country.. '

“5 . C : : g

~ The flrst functlonal unit 12 (see flgures 1l and 2) comprlses an

~input filter 26 having a trap circuit 28 tuned to the power'

system frequency. A capac_ltor 30 connected between the trap
'circuit 28 and the terminal 18 is designed to interrupt the DC

component of the AC power system 22, or to interrupt the DC

current in the case.of use on a DC power system. The trap
circuit 28 is constituted by parallel connection of a capacitor
32, an 1nductance coil 34 and a resistor 36, the functlon of the
latter being to prevent the ferroresonance phenomenon.

To calculate'the isolation level of the power'system, the value
~of the voltage input and the current flow1ng in the fault

impedance Zd between the power system and earth have to be
' known. '

The input filter 26 has connected to it in parallel on the power
system side a first voltage measurement circuity: 38 comprising a
res1stance brldge (R1-R2) to measure the voltage*lnput. A series

‘capacitor 40 enables the DC component of the power system 22 to.
be interrﬁpted,_and a capacitor'42 connected in parallel to the -

resistor R2 attenuates the power system AC oomponent. The
-»resistor R2-is connected to ground; and the image of the voltage
_“T;ihp#t"is'taken at the 'interconnection point -of the resistors of

R PO NN ORI AL, R et bt TV LRI PP

R



the resistance bridge R1-R2.

A meesurement resistor R3 of a second voltage measurement
circuit 44 is connected between the terminal 20 and ground, so
‘as to be in series with the fault impedance 2zd of the power
system. The voltage V taken at the terminals of the re51stor R3

is proportional to the leakage current Id flow1ng in the fault

impedance Zd.

'The 1solatlon 1eve1 cemputatlon prlnClple stems from: the dual #

measurement of the. output-51gnals S1 and S2 of the first. and

-second_voltage measurement circuits 38, 44 -of the first units12:

If the voltage U measured at the terminals. of the~reSister R2-is

the image of the voltage. 1nput, the actual voltage Ul input to

thls system is given approximately by the relatlonshlp :

LS I Ul = U (Rl + R2)/R2

' the impedances of the-capacitor5'40, 42 net beinq taken into

account.

Fnrthermore,_if V is the voltage mEaeured-at the termihals off
: the IESlStor R3, the current Id flow1ng in the fault is ‘given by

..the relatlonshlp :

(@ . 1a=yms

- The: voltage U2 at the terminals of the'fauitnimpedance Zd-has
theivalue U2 = Ul-V. The fault lmpedance Zd is represented by'

the relatlonshlp T - e
L cmIERILL L (gley)/Td
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(4) zd = R3/V [U (R1+R2)/R2 - V]

It can be noted that the fault impedance Zd depends on the
values of the resistors Rl, R2, R3 of the.two measurement
circuits 38, 44, and on the values of the voltages U and V which
are respectiVely'proportional to the voltage input to the power
system and to the leakage current Id flowrng in the fault
1mpedance zda.

. All these, values being_kuowh by construction and by peasurement,

the fault impedance Zd can be determined, without taking account
of the characterlstlcs of the input filter 26. Thesr dual

. 'measurement process of the voltages U and V to compute the

1mpedance zZ4 . then enables the manufacturlng tolerances of  the

.components, notably the inductance coil 34 and the capac1tors

30, 32 of the 1nput filter 26, to be by-passed.

- The second functional unit 14 (flgure 1) comprises a signal

processor Pl associated w1th T

- an input channel 48'connected'to the trep circuit 28;

. — an acquisition channel 50 of the output signals S1 and S2 of
. the first ‘and second measurement circuits 38, 44 respectively
.representlng the values of the voltage input to the power system

and of the fault current in the impedance z2d;

-= a communication link 53 with a microcontroller P2. e

e

fThe signal processor Pl is a specific“hltra-fast digital

mlcroprocessor enabllng multiplications and divisions of 16-bit,
numbers to be performed in a single instruction.

The acquisition channel 50 comprises a switching unit ‘52 formed

_Tby-e CMOS analog'multiplexer:designed to alternatelyjaocepttthe:“:?ﬁ”4
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first signal Sl and the second signal S2 from the unit 12. The
\switching order is generated by the processor Pl and sent to the
switching unit 52 via a link conductor 54. The output of the
switching'unit 52 is connected to a first variable gain
amplifier- Al,-whlch amplifies the s1gnal S1 or the signal S2.
The 31gnal obtalned then passes through a low-pass analog filter
56 designed to prevent spectrum a11a51ng on digitalization. The
filtered signal 1s sent to a sample-and—hold circuit 58, and is
 then converted. by means of an analog-to—dlgltal converter - CAN.
The sample-and~hold 01r¢u1t 58 is controlled by c¢lock 51gnals
generated’hy the prdceeeer'Pl' and conveyed by a.link conductor
60. The dlgltallzed data is sent to the signal processor Pl
- which performs synchronous demodulatlon, and adjusts the gain of
- the ampllfler Al. ' '

The input channel 48 comprises a digital-to—enaleg converter CNA
connected to the signal processor Pl, and a second amplifier A2
'_connected between the converter CNA and the trap circuit 28. The
inpﬁt c¢hannel 48 bf'the second unit 14 uses a part of the
 resources of the signal processor Pl to digiteily synthesize in
" real time the sinusoidal signal input at low freduency.,

The processor Pl genérates the sinusoidal signal input on 1024
- points. Given that a digital compohent is involved, generation

of the3einehwave is accomplished by compﬁtatioh using the
" following formula : '

sin (A+ b) = sin (A) cos (b) + sin (b) cos (a)
_To do this, A is used as the "rough" parémeter : A is scaled
from 0 to 90 degreestln steps of 90/16 = 5. 625 degrees. : .
‘b 1s_ueed_as_the "fine" parameter :'b is ‘'scaled from 0 to 5.625

' degrees in steps of 5.625/16 = 0.351 degrees.

'L;;Four;tehleefofilﬁ”datafitemSHEachTé:e:gtdré@?ihTafmemoryTpffthefﬁ"”"”'“'
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processor Pl :

a sine (A) table
a cosine (A) table
a sine (b) table
a cosine (b) table

To generate a sine wave, we first take A = 0 and b is scaled

from 0 to 5.625, then A = 5.625 and b is'scaled from 0 to 5.625,
then A:= 11.25 and b 1s scaled from 0 to- 5.625 etc. Generation
of 0 to 90 degrees of the sine wave is therefore ‘made up of 256
points. . ¥ _ ' . [“

Above 90 degrees, the tables merely have to be run through in
the reverse order to obtain the sihelwave.decrease. Above 180
degrees, the sign of the result merely has to be inverted
following the same method (with a change in the reading
direction of the table at 270 degrees).

It can be noted that only a quarter of a sine'Wave is stored in
memory. This results in:a saving in memory space in the
processor P1.

: ProceSsihg by éynchronous demodulatiOn in the processor Pl also
_urequlres the c¢osine of the input signal to be known. The same

pr1nc1ple is used knowing that :

cos CA.+ b) = cos (A) cos (b) - sin (b) sin ()"~

. The same tables are used. .

H . ’ A

The digital values of the sine wave thus obtained are sent to

" the dlgltal-to—analog converter CNA which ‘transforms them into

’Ean analog voltage. The sine function is used as it beglns at 0
“atTvT='0.  Theé .amplifier A2 supplles the necessary current for -
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T=-2.5 and even’l Hertz for very capacitive power systems.

10

input to the power system, after passing through the input
filter 28. The frequency of the AC input signal is a sub-
multlpre of the power system frequency, as described in detail
further on.

After the low-pass filter 56 has eliminated the HF interference
signals and the noise notably of frequencies higher than 100 Hz,
which could be  brought into the useful input frequency band
after sampling,: ‘the signal processor Pl performs a first digital

filtering consisting 1n cutting the spectrum at - :264 Hz and:then

decimates the samples taklng one sample out of - elght Th1s§
amounts?to*sampllnq at a frequency eight t1mes_1ower. The

processor Pl then performs a digital filtering, eliminating the
50 Hz frequency on the digitized signals images of the input -

voltage and of the leakage current. The digital filtering
process consists in cutting the spectrum at 12 Hz, giving a
rejection of 60 dB at least at 50 Hz. The structure of the
digitsl filters is for example of the recursive Chebyshev type.

' The signal processor Pl then performs synchronous demodulation,

the process of which consists in multiplying the filteredf
digital signal by the phase shift sine, and then integrating it
to obtain the real part of the output signal S1 or S2. The

- imaginary part of this signal Sl or S2 is obtained in a similar
__way by multlplylng the filtered digital signal by the c051ne,”

and then lntegratlng.

Synchronous demodulatlon has the partlcularlty of rejectlng all
the harmonic frequencles of the input SLgnal frequency. For this
reason,-the'lnput frequency will be a;sub—multlple of 50 Hz,

- notably 10, 5, :2.5 or 1 Hz. To improve the measurement
: precision,'it is necessary to work at a lcw”frequency.'Depending :
‘on the case, the processor Pl will work at 10 Hertz (low
'"capacltlve power systems), 5 Hertz' (capac1t1ve power systems) or*
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Digital generation.of the input signal by the input channel 48
gives rise to a very low and very stable phase distortion

factor. This feature is advantageously profitable to the -

synchronous demodulation principle implemented in the processor
Pl and which requires a minimum of phase error in the
acquisition channel 50. '

It can moreover be notedfthat thé_earth resistor Rt (shown by a
dashed line in figure 1), electrically inserted between the
fault impedance 2Zd and the-#erminal.zo of the: isolation monitor
10, affects the aécuracy'of the'isolation_measu;ement, as the

earthnrésistor Rt is connected in series wi;h*the leakage =

resistor RE. Intermittent operation of the signal processor Pl
at two different frequencies, for example 10 Hz_and'S_Hz, will

“enable the value of the earth resistance Rt in the micro-

controller P2 to be calculated.

The gain control of the amplifier Al of the acquisition channel

50 operates as follows :

The signal processor Pl computes the square of the module of the
filtered digital signal Sl'or s2 corresponding to the'voltage_

input and the isolation current. If this module exceeds Vmax/2 .

(Vmax being for example equal to 10 volts), there is a risk of

_saturatién_at'the level of the_amplifier Al, Thé,processor Pl

then adjusts the gain of the amplifier Al to the immediately

. lower gain. If this module is lower than Vmax/4, the processor

adjusts ‘the gain of the amplifier Al to the immediately higher
gain._This results in the signal received by the processor Pl
always having maximum dynamics. i '

- At the end of each measurement seqizenc.e corresponding to an
amplitude adjustment, a digital filter stabilization time, and a
'*“mEasuremént'time,"the'prdcéssof'Pl'sends the microcontroller P2 -
“t:four ;yp¢sﬁ9fmmeasprement;for'eachjwo:king;frequepcy;10Hz'and

e e e v o sevm Sospa e ann 1e Satarianes = mmam e e e wte eatn L e SaTUNICNS £ es s et e s At AT T AR amph F
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5‘Hz :

.real part of the current signal and the associated gain,
- imaginary part of the current signal,

real part of the voltage signal and the ‘ass;ociat_ed gain,
imaginary part of the voltage sighal. |

In the third functional unit 16, the microcontroller P2 uses the
data ‘transmitted by the signal processor Pl to-compute the
values of the isolation resistance Rf, the capacitance ‘CE of. the
system and the earth resistance Rt. It manages a keyboard ~61,
the read-outs 62, 64, the controls- of an alarm . dev:Lce. 66 and a
communlcatlon interface 68 with a 'data.'transmis's:i..on bus 69. The _
'microcontro_ller P2, by means of a backed-up power supply to the
mem_ory zone 70, enables faults, in particular of a fleeting
nat'ure, and the configuration of the equipment to be stored in
memory in the event of a power supply outage. The micro-—
: controller P2 uses the relatlonshlp (4) above to compute the
values Rf, Cf and Rt. The microcontroller P2 works with a slight
time lag and is not as fast as the sigi'_xal- processor Pl which -
works in real time on each supply of samples. The displays
managed by the microcontroller P2 comprise : '

- = an ‘alphanumeric read-out 62,
.= a bar graph type read-out 64.

The alphanumerlc read-out gives the values of the 1solatlon'
resistafice Rf, the system capac;tance Cf, &and the earth
resistance Rt in plain language. The read-out 62 displays a
"menu” . proposing parameter read, parameter programming, test
. mode run or ‘akarm acknowledgement. The data can be displayed on
" the read—out 62 in dlfferent lanquages by means of predetermined
programnmg. oo




13

level with respect to an alarm threshold and a pre-alarm
threshold. A green coloring indicates .an isolation higher than
the pre—-alarm threshold (high isolation threshold), and a yvellow
coloring indicates an isolation lower than the pre-alarm
threshold but_higher than the alarm threshold. A red coloring

indicates an isolation lower than the pre-alarm and alarm

thresholds. The lighted segment situates the isolation with
respect to the thresholds.

The keyboard 61 comprlses a limited number of non-specific keys'

che bottom line of the alphanumeric dlsplay ‘'screen oﬁ the.

.read—out 62 deflnes the function of each. of»the keys. The
keyboard 61 enables data (thresholds) to be entered, the display
to be scrolled, and a test mode to be run.

The alarm device 66 compriees relays 72 triggered when the

thresholds are exceeded. One of the relays 72 is triggered when

the pre—alarm threshold is exceeded, and two other relays 72 are

triggered when the alarm threshold is exceeded.

The communication interface 68 with the bus 69 enables data to -
be transmitted or received from an external transceiver device.

The data transmitted can'berthe value of the isolation
resistance, the line capacitance, the value of fleeting faults,
.etc. The dara received are modifications_of the threshold
‘ values, requests to send information, etc.

A test device'of the monitor 10 comprises a test circuit 73
having a test resistor R4 one of the ends of which is connected
to the terminal 20, and the other end of which can cooperate

with a bistagle-contact'74 of a control relay 76. When the relay .
76 is not energized, the contact 74 opens the test circuit 73,

but closes the input filter 26 circuit, allowing the LF- sine
‘wave 31gna1 generated by the slgnal ‘processor Pl to be input to

. the power system. g . .'.."..._...'f LT _ lT.'._'f.j'."_".'._"..l_:'."."._"'.. '.f'..':.f.'-'.'..'_'._._'
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The test mode operates by pressing the test key of the keyboard
61 resulting in an excitation order of the relay 76 being sent
by the conductor 78 of the microcontroller P2. The contact 74 is
then switched to the position represented by the dashed line, so
as to close the test circuit 73, and prevent the LF sine wave
signal from being input to the power system. .Insertion of the
test resistor R4 simulates an iselation fault occurring at the

input‘of the monitor lo'betweeh the terminals 18, 20. This fault

is accepted by the acquisition channel 50 and the signal:'
. processor- Pl, .and is then displayed on the screen of the read-
out 62 by the controller P2. . “

'Dlgltal ‘sealing with a secret code is programmed 1n51de the -

mlcrocontroller P2, and a code key is accessible on the keyboard
61 to enable new parameters to be entered if the code complies.

<3 . ' St
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CLAIMS
1. An isolation monitor comprising :

- a circuit for input of a reference AC signal be.tween the power
system and earth,

- an electronic detection circuit supplying a measurement signal
which is the image of the power system isolation, said isolation
corresponding to an impedance 2Zd formed by a leakage rgsistarice
Rf electrically connected in parallel with a stray capacitor ct,
the capacitance of which depends on the characteristics of the
power system, | |

- means for discriminating the resistive and capacitive
components of the measurement signal,

- and means for computing and indicating the modules of said
components to display the values of the leakage resistance Rf
and of the stray capacitor Cf on display and alarm means,

characterized in that.the isolation monitor (10) comprises :

- a 'signal processor Pl with digital processing designed to
.synthesize in real time a sine wave by table stored in a memory,
and to send the digital values of this sine wave to a digital-
to—-analog converter CNA of an input channel (48) to generate the
reference AC signal, '

- an acquisition channel (50) having a low-pass analog filter
(56) connected by means of a sample-and-hold circuit (58) to an
analog-to-digital converter CAN delivering a filtered digital
measurement signal ‘which is processed by synchronous
demodulation in ‘said processor Pl, then transmitted to a
-microcontroller P2, .
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CLAIMS
1. An isolation monitor comprising :

- a circuit for input of a reference AC signal between the power
system and earth,

- an e_leétronic d_eteétion circuit supplying a measurement signal
which s the image of the power system isolation, said isolation

' corresponding to an impedancé Zd formed by a leakage rgsistarice

RE _electricai;ly connected in parallel with a stray capacitor ct,

-,th’é' capacitance of which depends on the qhafécteristics of 1_:he
power system,

- means for discriminating the resistive and capacitive
components of the measurement signal,

- and means for computing and indicating the modules of said
components to display the values of the leakage resistance Rf
and of the stray capacitor Cf on display and alarm means,

characterized in that the isolation monitor (10) comprises :

- a 'sigha'l processor Pl with digital processing 'deSigned to

__synthe-sizé' in real time a sine wave by table stored in a memory,

and to send the digital values of this sine wave to a digital-
to-analog converter CNA of an :input channel (48) to generate the
reference AC signal,

- an acquisition channel (50) -having a low-pass analog filter
(56) - connected by means of a San\plef-and-hold circuig (58) to an
analog-to-digital converter CAN delivering a filtered digital

‘measurement signal which is processed by synchronous
“"demodulation “in “said processor Pl, then transmitted to a
mlcrocontrollerPZ, - N
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- a dual measuring circuit of said'acquisitioh channel
comprising a first measuring circuit ' (38) delivering a first
signal S1 representing the voltage input to the power system,
and a second measuring circuit (44) supplying a second signal S2
'representative of the leakage current flowing in the impedance
z4,

-. and a switching means (52) controlled by the processor Pl to
input the first or the second signal to the acquisition channel
(50).

: 2. The isolation monitor according to claim?i, characterized in
" that the frequency of the reference AC signal input to the power
‘system by the input channel (48) is a sub-multiple of the power
system frequency, and that the processor Pl synthe51zes the sine
wave by points using the formula :

sin (A + b) = sin (A) cos (b) + sin (b) cos (Ai,

in which the first parameter A is scaled from 0 to 90 degrees in
predetermined steps ml equal to 90/n, and the second parameter b
is scaled from 0 to ml degrees in predetermined steps m2 equal
to ml/n.

3. Thefisolation monitor according to .claim 1 or. 2,
characterized in that the output of the digital-to-analog
converter CNA is connected by means of a flrst amplifier A2 to
an input filter (26) with a trap c1rcu1t (28) tuned to the
frequency of the power system.e

4. The isolation monitor according to claim 3, characterlzed in
‘that the sw1tch1ng means (52) is formed by an analog multiplexer
"designed to accept alternately the first 51gna1 sl from a
“resistance bridge R1-R2 of the first ‘measurement circuit’ (38)

-7 connected to the power system, - and the second signal S2 taken at
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the terminals of a measurement resistor R3 of the earthed second
measurement circuit (44), switching of the switching means (52)
being connected to the signal processor Pl. | I

5. The isolation monitor according to claim 4, characterized in
that a second variable gain amplifier Al is connected between
the multiplexer of the switching means (52) and the analog

- filter (56) to amplify said first and second signals S1 and 82,

adjustment of the gain of the second amplifier Al being

,-_performed ‘by the processor P1 according to the value of the

module of the filtered digital signal at the output of the
analog-to-digital converter CAN.

6. The isolai:ion monitor according to claim 5, characterized in
that the processor Pl performs digital filtering eliminating the
stray frequencies in the digitalized signals which are images of
the voltage input and of the leakage current, f£followed by
processing by synchronous demodulation consisting in multiplying
said digitalized signals by the sine and cosine of the phase
shift, and that at the end of each measurement and integration
sequence, the processor Pl sends data concerning the real and
imaginary parts of the voltage input and leakage current signals

to thie microcontroller P2 via a link (53). |

74 "rhg" isolgéion monitor according to claim 6, characterized in
“that the microcontroller P2 computes in deferred time the values
of the leakage resistance Rf, the stray capacitor C£, and the

earth resistance Rt located between the impedance zd and the
measurement resistor R3, following intermittent operation of the
processor Pl at two different frequencies. - "
8. The isolation monitor according to claim 7, characterized in
that the microcontroller P2 is associated with 3

=& keyboard -(61) with control keys to enter the data and scroll
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the display,

- a first alphanumeric read-out (62) to display the wvalues of
the leakage resistance Rf, the stray capacitor Cf, and the earth
resistance Rt, '

- a sécond bar graph read-out (64) to give permanent indication
of the isolation level with respect to alarm and pre-alarm
thresholds,

- an alarm device (66) with signalling relays supplied in the
event of said thresholds being exceeded, '

- and a communication interface (68) with a bus (69) to transmit
or receive data from an external transceiver device.

9. The isolation monitor according to claim 8, characterized in
that digital sealing with a secret code is programmed inside.the
microcontroller P2, and that a code key is accessible on the
keyboard (61) to enable the parameters to be modified if the
code complies.

10. The isolation monitor according to claim 8 or 9,
characterized in that the keyboard (61) comprises a test key

.designea'to send an excitation order via the microcontroller P2

to a control relay (76) arranged to connect a test resistor R4,
and to disconnect the input filter (26) from the power system.




