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EE—BMBEEMADZE T (ITETE - 2009 FH Xhk) 0 "HEBERERI (LA TR &
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B 1518 "X A5(3)-15"

H 31 il ool b
(TR ) | 5 3 4 5 6 7 g 9 12 16 2 WBEH I
1. B 22 W - 100 | 080 | 070 | 0.65 | 060 | 057 | 054 | 052 [ 0.50 | 045 0.41 0.38 AEF
il Al i L
fi® B
2. L g R 1.00 | 085 | 079 | 075 | 073 | 072 | 072 | 0.71 0.70 | 070 | 0.70 | 0.70 (&
AR I
3. BRI - R R 100 | 08 | 082 | 077 | 075 | 073 | 073 | 072 | 072 | 072 | 072 | 0.72 EMF
IRKP B AL
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e L
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H 2 13| 4|56 |7 |8 |9 |10|12]14]16]18]20
- HEA(HE3M4) R EA B | 0.80 | 0.70 | 0.65 | 0.60 | 0.57 | 0.54 [ 0.52 | 0.50 | 0.48 | 0.45 | 0.43 | 0.41 | 0.39 | 0.38

A Ak (Frik 1)
HgRMEE SR | B ERE 1085079 075073072 (072|071 ]070 | — | — | — | — | — | —
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A aAME

A NEA TN
Touching f | } | |
i IBA&@@ ’I lloo osisee h;";: Of.;ﬂ:‘l;em(;ve o7~1 elinlanig
Cable ladder 3 100 | 085 | 079 | 076 | 073 0173 sys‘tems‘, 32
systems, cleats, 32 @I 6 1.00 | 084 | 0.77 | 0.73 | 0.68 | 0.64 cleats, wire 33
wire mesh tray,| 33 f mesh tray,
ete. 34 etc. 34
(Hote2) 1 1.00 1.00 | 1.00 1.00 1.00 - (NO’[e 3)
2 1.00 | 099 | 098 | 097 | 096 | -
3 100 | 098 | 097 | 096 | 093 | -
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AX B EmillmBE KRN FERANE RAMBMERT A -

ERARENEBEEENERIEXZAXNEA [KRE] r ARERNREE KSR EH M =R
TT i R E IR R4 (earth fault loop impedance, Zs) B RIEE » Ei kIR EMATES X
Be [KRTE] r REARBURINENRERER/KEEAZMIGN - MEAFTE HEREENFAKERE
AR o

£ 2016 F - BEEERMBENIEEH[TMNE NEE] - FORER
RBEFT - [ZE| FHRTTEWRS - R‘EEMR @ KEEE
—EEBHMCB S BEERAREETIREZMNINEE - BEHHRER -
MCB 7k 14 82 7E 42 B B O B 5% o 40 A2 21tk MCB BBk 500mA iEf:
#) RCD/ELCB + 5 R EEAIA E A K BRVKE N £ 30mA BiESH) s
RCD 1R3% - L B IMELE G o 12 2017 £ 4 AciiAl Trns I
AEN—NELZEETEFPEATLRE  REVKERE - BE

FTHFEMH

ERNREYRRERERENPEENTRZA - REHERETRZA - 1 oo
REEHHREEREDS RCD FREE I SBUXE (sensitivity - 120 30mA + 100mA) o ‘
B - BERURBE RS S ERETENREANRE - ERIVUREE IR SR EAFIZE - 8¢ f
HAPHEAREIEE - v

B REE B R E X BEE T A residual current device (RCD) 5k #& residual current circuit
breaker (RCCB) © RCD #1 RCCB &)% A it RN 8ed) - WAEH FiifrEmRER T IIEHIBRIRE ©
HEREREE TR RCD - £E% - #% RCD 3& RCCB ##E& [BUMEIN] AIEFH - RCD KA
BEZNOTHE :

mn_zm main coils magnetic drcuit
— _amplifier p
trp coil ! l 3
supply \ btest
i I push
N {load
search coil .
m——  —
R E )
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LA \\[lfefd |/ B
;ES&gﬂﬂé«
A AKE
REDBEXETIRRABSZHE Type AC H) RCD @ R e8I 1EZ (sinusoidal) IR REREE R © M
Type A H) RCD - E#8I 1E5% (sinusoidal) R R EREERMKENERHNER - 28 BS EN 61008-1
FoFm -

5.2.9 Operating characteristics in case of residual currents with d.c. components

52.9.1 RCCB type AC

An RCCB for which tripping is ensured for residual sinusoidal alternating currents, whether
suddenly applied or slowly rising.

5.2.9.2 RCCB type A

An RCCB for which tripping is ensured for residual sinusoidal alternating currents and
residual pulsating direct currents, whether suddenly applied or slowly rising.

Type B #J RCD ' BR B Type ARCD #)Zh8E5" - BRI AIREN R RKERFEER °

RCD type | Symbol Fault current Characteristics

AC NS sensitive to AC sinusoidal AC

A N sensitive to pulsed sinusoidal AC
AYAS current pulsed DC

B S| —— sensitive to all currents | all currents up to 2 kHz
U ==

RCBO & residual-current circuit breaker with overcurrent

protection ' EREBRIRENENERNFEE KRS - BEER
#) RCBO =48 :
1)  [ZRE]
[(ZEE| FAEFEBRRARTEER ' &7 BS
EN61009 12 & [EZEE| MBEE [ et ] (functional
earth) B4 - gt fFf [ZEE ] NETRESAMENER - 5

ti TZERE] BATHEEMRE -

MEEMNZER - BE/RKRA MCB R | REAR TBUMEIZ ] (EM - MEMES [ BAH

ER BRI LSRR 30mARCD WfR#E ° |\ ) BARETRESRTNEER LA RIES

W [ZEE] °

ERRREZRYL - RVBEAERAENAREER

EZEREHENRE RELRESIXERTE -

REAE - B EME R ESS - BARBEETRD
[(ZEE] EEKTHRMAHEE -
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A -EEANKPEREEHRENBR | REESE

T~ [ZEE] gBF - ﬂiZ‘LﬂqEAT B45 UPS FUE K o

[ZEE ] E’]El@%?%ﬁﬂi%ﬁﬁ'ﬁkﬂﬁﬁ?%ﬁx
BEHR E%Iﬁ i/\ b o b 1T 35 4R BY T -
RCBO &Rk o B HER - g&ﬁ’i?‘ﬂaﬂ’\qﬂ%ﬁ
[ZEE *D%j] EW@E

/\ﬁﬁﬂ_ﬁaﬁfa TREETFIR 4R - PR R T
E o R BIRE AR REE -

EEYER [ZBE] BRE - RMEEHAM RCD/RCCB MBA ELCB &AED
2) RCD 1 MCB Wi #8HE £ — i RCBO

FE#) RCBO 21 RCD 1 MCB RR{E S (@i E—i#E - A EEBRE,

B T2

B [ZEE| & SEEREMN - E— | DEAR (BN | B - R a EHZH -

% RCD #8% °

R E R T8 BEPHR . | KF2ETRE 30mA BEE -
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Figure 4: Example of time / current characteristic for DFS2 and DFS4 RCCBs to EN61008-1
RCD performance criteria detailed in BS7671 Appendix 3 Table 3A are based on EN61008-1 & 9-1
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Special precautions (e.g. lightning arresters) may be necessary when excessive overvoltages
are likely to occur on the supply side (for example in the case of supply through overhead
lines) (see IEC 60364-4-44).

RCCBs of the general type are resistant to unwanted tripping including the case where surge
voltages (as a result of switching transients or induced by lightning) cause loading currents in
the installation without occurrence of flashover.

RCCBs of type S are considered to be sufficient proof against unwanted tripping even if the
surge voltage causes a flashover and a follow-on current occurs.

NOTE 3 Surge arresters installed downstream of the general type of RCCBs and connected in common mode may
cause unwanted tripping.

8.14 Behaviour of RCCBs in the case of current surges caused by impulse voltages

RCCBs shall adequately withstand the current surges to earth due to the loading of the
capacitances of the installation and the current surges to earth due to flashover in the
installation. RCCBs of the S-type shall additionally show adequate resistance against
unwanted tripping in case of current surges to earth due to flashover in the installation.

Compliance is checked by the tests of 9.19.

9.19.2 Verification of behaviour at surge currents up to 3 000 A (8/20 pus surge current
test)
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9.19.2.1 Test conditions

The RCCB is tested using a current generator capable of delivering a damped surge current
8/20 us (IEC 60060-2) as shown in Figure 28. An example of a circuit diagram for the
connection of the RCCB is shown in Figure 29.

One pole of the RCCB chosen at random shall be submitted to 10 applications of the surge
current. The polarity of the surge current wave shall be inverted after every two applications.
The interval between two consecutive applications shall be about 30 s.

The current impulse shall be measured by appropriate means and adjusted using an
additional RCCB of the same type with the same [/, and the same /,,, to meet the following
requirements:

— peak value 3000 A +1g%

— virtual front time: 8us+£20%

— virtual time to half value: 20 us £ 20 %

— peak of reverse current: less than 30 % of peak value.

BS EN 61008-1:2012+A12:2017
IEC 61008-1:2010+A2:2013

The current should be adjusted to the asymptotic current shape. For the tests on other
samples of the same type with the same [, and the same /,,,the reverse current, if any,
should not exceed 30 % of the peak value.

9.19.2.2 Test results for S-type RCCBs

During the tests the RCCB shall not trip.

After the surge current tests the correct operation of the RCCB is verified by a test according
t0 9.9.2.3, at /5, only, with the measurement of the break time.

9.19.2.3 Test results for RCCBs of the general type

During the test the RCCB may trip. After any tripping the RCCB shall be re-closed.

After the surge current tests the correct operation of the RCCB is verified by a test according
to 9.9.2.3, at I, only, with the measurement of the break time.
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422 PRECAUTIONS WHERE PARTICULAR RISKS OF FIRE EXIST

422.3.9 Wiring systems, other than mineral insulated cables, busbar trunking systems or powertrack systems, shall be protected against insulation
faults:

(i) in a TN or TT system, by an RCD having a rated residual operating current (I5,,) not exceeding 300 mA according with Regulation
531.2.4 and to relevant product standards.

422.3 Locations with risks of fire due to the nature of processed or stored materials

B#E—¥E - SMIE FE 5w 1 A EIIBEEN 25 22 (arc fault circuit interrupter AFCI / arc fault dtection
device AFDD) ZRE BB TEPI EBENE - RCD REETEMH D ERAE - REREITREMEZRZS IET
K485 - BS7671:2018 €N AfE M AFDD WX - BF B RAR KEE K AFDD 89N I+ - B AR
REBNEEIREAEEZRE AFDD R - BEBIVIEAT LI AFDD MR o BRARZRETLE

ETHEBREE A AFDD MR ATIEM M B AR ©

Matters

110AD3

Your insight into BS 7671 www.theiet.org/wm Q A
Protection against fire 7L
Protection against fire resulting from the electrical installation and the use of the electrical AF“B‘L héfsm

installation has been necessary ever since electricity was first introduced into buildings.
Chapter 42 contains the requirements for the protection of persons, livestock and property - P . i
against fire caused by electrical equipment, against burns and overheating and for including T B —
precautions where particular risks of fire exist. U

It is recognised that RCDs can reduce the likelihood of fires associated with earth faults.

However, whilst RCDs can detect earth faults they aren't able to reduce the risk of electrical > » |

fire due to series or parallel arcing between live conductors because there is no leakage 1 &

current to earth. Also, it is understood that the impedance of a series arc fault reduces the AFDD-16/2/81003-A

load current, which will keep the current below the tripping threshold of the circuit-breaker and e

the circuit-breaker may therefore not operate to disconnect the circuit. ' uNe
T e

For this reason details will be included in BS 7671:2018 for the installation of arc fault
detection devices (AFDDs) to mitigate the risk of fire in final circuits of a fixed installation due
to the effect of arc fault currents.

3) RCDR#EKZE
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WEF A RCD JAERIHEE (BS7288:1990) * At B 71 RCD BARE (A% | MERE - Fges
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