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IEC60479-1 jon o5

Table 1 — Total body impedances Zt for a current path hand to hand a.c. 50/60 Hz, for
large surface areas of contact in dry conditions

Touch voltage
v Values for the total body impedances Z7 (£2) that are not exceeded for
5 % of the population 50 % of the population 95 % of the population
25 1750 3250 6 100
50 1375 2 500 4 600
75 1125 2 000 3600
100 9490 1725 3125
125 00 1 550 2675
150 850 1 400 2 350
175 825 1325 2175
200 800 1275 2 050
225 775 1225 1800
400 700 950 1275
500 625 850 1150
700 575 775 1050
1000 575 TT5 1050
Asymptotic value ATh 775 1 050
= internal impedance
MNOTE 1 Some measurements indicate that the total hody impedance for the current path hand to foot is somewhat
lower than for a current path hand to hand (10 % to 30 %).
NOTE 2 For living persons the values of Z; correspond to a duration of current flow of about 0,1 s. For longer
durations Zr values may decrease (about 10 % to 20 %) and after complete rupture of the skin Z; approaches the
internal body impedance Z,.
MWOTE 3 For the standard value of the voltage 230 V (network-system 3N ~ 230/400 V) it may be assumed that the
values of the total body impedance are the same as for a touch voltage of 225 V.
NOTE 4 Values of Z; are rounded to 25 €.
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Table 2 — Total body impedances Z; for a current path hand to hand a.c. 50/60 Hz, for
large surface areas of contact in water-wet conditions

Touch voltage
v Values for the total body impedances Z; (£2) that are not exceeded for
5 % of the population 50 % of the population 95 % of the population
25 1175 2175 4100
50 1100 2000 3675
75 1025 1825 3275
100 9758 1675 2 950
125 900 1 550 2 675
150 850 1400 2 350
175 825 1325 2175
200 800 1275 2 050
225 775 1225 1900
400 700 950 1275
500 625 850 1150
700 575 775 1050
1000 575 775 1050
Asympiotic value ATh rh 1050
=internal impedance
MOTE 1 Some measurements indicate that the total body impedance for the current path hand to foot is somewhat
lower than for a current path hand to hand (10 % to 30 %).
NOTE 2 For living persons the values of Z7 correspond to a duration of current flow of about 0,1 s. For longer
durations Z7 values may decrease (about 10 % to 20 %) and after complete rupture of the skin Z; approaches the
internal body impedance Z;.
MOTE 3 For the standard value of the voltage 230 V (network-system 3N ~ 230/400 V) it may be assumed that the
values of the total hody impedance are the same as for a touch voltage of 225 V.
NOTE 4 Values of 27 are rounded to 25 0.
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Table 3 — Total body impedances Z; for a current path hand to hand a.c. 50/60 Hz, for
large surface areas of contact in saltwater-wet conditions

Touch voltage
v Values for the total body impedances Z7 (L) that are not exceeded for
5 % of the population 50 % of the population 95 % of the population
25 960 1 300 1755
50 940 1275 1720
75 920 1 250 1685
100 880 1225 1 655
125 850 1 200 1620
150 830 1 180 1 5490
175 810 1 155 1 560
200 740 1135 1530
225 770 1115 1 505
400 700 950 1275
500 625 850 1150
700 575 775 1 050
1000 575 775 1 050
Asymptotic value ATh 775 1050
= internal impedance
MOTE 1 Some measurements indicate that the total body impedance for the current path hand to foot is somewhat
lower than for a current path hand to hand (10 % to 30 %).
NOTE 2 Due to low skin impedances in this case it may be assumed that Z2; depends little on the duration of
current flow; Zr approaches the internal body impedance Z;.
MOTE 3 For the standard value of the voltage 230 V (network-system 3N ~ 230/400 V) it may be assumed that the
values of the total body impedance are the same as for a touch voltage of 225 V.
NOTE 4 Values of Z; are rounded to 5 €.
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Table 10 — Total body resistances Ry for a current path hand to hand, d.c.,
for large surface areas of contact in dry conditions

Touch voltage i
v Values for the total body resistance Ry (£2) that are not exceeded for
5 % of the population 50 % of the population 95 % of the population
25 2100 3 875 7275
a0 1 600 2 800 5325
75 1275 2275 4 100
100 1100 1 800 3 350
125 a7s 1675 2 875
150 875 1475 2475
175 825 1 350 2225
200 800 1275 2 050
225 775 1225 1900
400 700 50 1275
500 625 850 1150
700 575 775 1050
1000 575 775 1050
Asymptotic value ATSH 775 1 050
NOTE 1 Some measurements indicate that the total body resistance R, for the current path hand to foot is
somewhat lower than for a current path hand to hand (10 % to 30 %).
NOTE 2 For living persons, the values of Ry correspond to a duration of current flow of about 0,1 s. For longer
durations Ry values may decrease (about 10 % to 20 %) and after complete rupture of the skin Ry approaches the
initial body resistance Ry,
NOTE 3 Values of Rt are rounded to 25 0.
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Figure 12 — Frequency dependence of the total body impedance Z; of a population
for a percentile rank of 50 % for touch voltages from 10 V to 1 000 V and a frequency

range from 50 Hz to 2 kHz for a current path hand to hand or hand to foot,
large surface areas of contact in dry conditions
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Figure 20 - Conventional time/current zones of effects of a.c. currents (15 Hz to 100 Hz2)
on persons for a current path corresponding to left hand to feet
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Figure 22 — Conventional time/current zones of effects of d.c. currents on persons
for a longitudinal upward current path (for explanation see Table 13)
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OPERATING PRINCIPLE OF AN INSULATION MONITORING DEVICE
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Supply voltage Us (see ordering information) via fuse
Separate connection of E, KE to PE

Connection to the IT system being monitored:
AC: Connect terminals L1, L2 to conductor L1, L2.
DC: Connect terminal L1 with L+ and L2 with L-.

Alarm relay K1: Alarm 1
Alarm relay K2: Alarm 2

Combined external test and reset button "T/R":

Short-time pressing: (< 1.5 s) = RESET

Long-time pressing (> 1.5 s) = TEST

Line protection by a fuse in accordance with IEC 60364-4-43
(6 A fuse recommended). In case of supply (A1/A2) from an
IT system, both lines have to be protected by a fuse.
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Wiring diagram/operating elements
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1- ACIT system

2 - 3ACIT system

3- STW2 Measuring current transformer for load current monitoring
4 - Short-ciruit protection supply voltage, 6 A fuse recommended

5- Three-phase load monitor CMS460-D4 for load current
monitoring 3AC systems

6 - PTC resistors (or N/C contacts) in the transformer winding.
Will operate when the temperature in the transformer core
reaches an excessive level,

Max. 6 PTC thermistors should be connected in series, cable
length max. 3 m

7- The measuring connections L1, L2, k, |, Z1, Z2, E, KE are monitored
for interruption resp. short-circuit (k, I). A1 and A2 are intended
for the power supply of the 107TD47 resp. CMS460-D4

8- Alarm LED "ALARM"

9 - LC-Display

10 - “TEST" button in display mode: activates the test function
(self test). In the menu mode: causes a return to the display

mode from any position. If activated during a parameter
change, the last change will not be stored.

59 2IMwvrn 192 Nian 'WYNX

11 - In the menu mode: for navigation within the menus and for
setting parameters. Adjustment: upwards/in ascending resp.
downwards in descending order. No function in the display mode.

12 - "MENU" button: Changes from the display mode to the menu
mode. In the menu mode: this button serves as an Enter button,

13 - Alarm indicator and test combination MK2430-12
14 - TM operator panels

15 - Alarm relay without fault memory to signal insulation faults,
overcurrent, overtemperature and device errors,

16 - Optional external test button for testing the insulation monitoring
function (42 kQ) test resistance) and the measuring circuits for
load current and temperature.

17 - Input “IN” for displaying the message “Insulation fault operating
theatre light”, initiated by the N/C contact of the respective
insulation monitoring device

18 - BMS-bus interface "RS-485", e.g. for the connection of alarm
indicator and test combinations, panels or CMS460-D4.
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example of a RCCB: F202 AC 25/0,03

Manufacturer's name

Test button

Rated current

Rated residual operating current [IAn]

Rated voltage [Un]

Rated making and breaking capacity [Im)

Wiring diagram
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CPI: Contact Position Indicator

ABB identity number
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Form of
residual current

Type

AC

A

B

/Y

suddenly applied

SN

slowly rising

Sinusoidal
ac

suddenly applied

with or withoutf 0.006A

1
el

slowly rising

Pulsating
dc

Smooth dc

(
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X a
"1 RCD 300 mA
ID>-- eeS
I T ACD ;f’__
20 mA :
P~

S Type These RCDs, commonly known as delayed types, have specified
minimum and maximum response times, as follows.

IAN 130 - 500mS

51AN 50 - 150mS
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RCD — Residual Current Device
NIMYNNN 2910 [AN7 IT'PONY ,97T DT AN 70917 7710 DW

RCCB - Residual Current Operated circuit breaker
without integral over current protection

J'1IXND 97T D12 71V971 ,A1730 V2 D'NT M7 [12INNN NNS 10NN
21NN N7 TN 2"N 2'97 /AN D7 NMyn NNY? TV 'R RIN
AXPI N’ DT 11920 N1AN DY 'UKRY DT 70917 1102

RCBO — Residual Current Operated circuit breaker with

Integral over current protection
J11¥ND 977 DO 721V971 ,A1730 WA 0D'MNT N7 121INNN NS Yonn

17V 1'I¥N7 DXNN2 XP/AN D77 Nayn NN Wi qona
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Type In IAn Standard values of break time (s) and non-actuating time (s)
at a residual current (IA) equal to:
5A,10A
A A IAn 2 IAn 51An 20A,50 A
100 A, 200 A
500 A
General Any value |Anyvalue |0.3 0.15 0.04 0.04 Maximum
break times
S z 25 > 0.030 0.5 0.2 0.15 0.15 Maximum
break times
0.13 0.06 0.05 0.04 Minimum non-
actuating times

Fig. 9 : Standardised values of maximum break times and non-actuating times as per IEC 61008.
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@ Set function

a
a

a

Select Single test in Main menu.

Use cursors € / = to find and choose the
[{&) function.

Use cursors ¥ / N to select sub-function
(Contact voltage, Trip-out time, Trip-out
current, Fault loop impedance, RCD
autotest).

@ Set parameters and limits

TEST.... RCD sub-function test.

Idn ........ Rated RCD residual current sensitivity |y,
type..... RCD type [G, [S]], test current waveform
plus starting polarity 4o <& . - & 2

MUL ...... Actual test current relative to rated 1,
Ujim......... Gonventional touch voltage limit.

@ Circuits for testing RCD

Connecting plug cable and

L1
L2 universal test cable
N
PE
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@ Measurement procedure
Measurement procedure for
Contact voltage, Fault loop
impedance, Trip-out time and
Trip-out current:

O Connect test cable to the
instrument.

O Connect test leads to the
tested object.

O Press the TEST key.

Q After the measurement is
finished store the result

Measurement procedure for RCD Autotest:

aConnect test cable to the instrument.
QConnect test leads to the tested object
QPress the TEST key.

QTest t1 with 1,,,0°.

ORe-activate RCD.

OTest t2 with 1, 180°.

ORe-activate RCD.

QTest t3 with 5x1,y, 0°.

ORe-activate RCD.

QTest t4 with 5xl,y, 180°.

(optional). ORe-activate RCD.
OTest t5 with ¥%xl,y, 0°; test t6 with 14xl,y, 180°.
DAfter the measurement is finished store the result (optional).
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