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AC Motor Capacitors
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yp P protection | Approvals g g
YPEIFAE oo ML,
C6G R, BRI, Lt €QC, TWV,
Metallized, Box-type S3 450Vac(50/60Hz): 0.5uF ~10.0pF 172
(CBB61-S3) Segmented film design VDE, UL-CUL
250Vac(50/60Hz): 0.5uF ~20.0pF
c61 SEK, BEHE < CQC,VDE, | 300/350Vac(50/60Hz): 0.5uF ~20.0uF 175
(CBB61) Metallized, box-type UL-CUL 450Vac(50/60Hz): 0.1uF ~ 9.5uF
500Vac(50/60Hz): 0.1uF ~ 9.5uF
ces B, _%E%iﬂé, Tﬂ%ﬁﬁﬁ%iﬁﬁ CQC,VDE,
Metallized, Aluminum case, S2 450Vac(50/60Hz): 5.0uF ~85uF 184
(CBB65) Anti-explosion design uL-cuL
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—.The standard system of AC Motor Capacitors

The main standards are GB/T 3667.1, published by Standardization
administration of the people’ s republic of China.The standard is equal to
IEC 60252-1, prepared by International Electrotechnical Commiss-
ion(IEC).

According to the basic requirements of above standards, Faratronic made
detailed standards of various AC moter capacitor type for
internal use.

In additional, some terminologies are also reference to other capacitor
standards, which will be not listed below.

The standard system of AC motor capacitors is made up of all above-
standards.

Following please find the corresponding specification lists for AC moter
capacitors.

¥rES(No.) #x JfE (Standards)

GB/T3667.1 F1EH: WREIFVEBEEE
(IEC 60252-1) Part 1: AC motor capacitor

1£4B#156: Detail specification for each type
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e, FRFE<1% Cnv; HEZPAXEBERN.
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—. Terminologies

1.Rated capacitance Cy
Capacitance value for which the capacitor has been designed.

2.Rated voltage Uy

r.m.s. value of the alternating voltage for which the capacitor has
been designed.

3. Rated frequency fi
Highest frequency for which the capacitor has been designed.

4, Rated current Iy
r.m.s. value of the alternating current at the rated voltage and
frequency.

5. Loss factor of the capacitor tané

The dissipation factor is ratio between reactive power of the
impedance of the capacitor and effective power when capacitor is
submitted to a sinusoidal voltage of specified frequency, it is that
ratio between the equivalent series resistance and the capacitive
reactance of a capacitor.

6. Continuous operation
Operation with no time limit within the normal life of the
capacitor.

7.Class of operation

The minimum total life for which the capacitor has been designed
at rated duty, voltage,temperature and frequency

Class A——30000 h

Class B——10000 h

Class C——3 000 h

Class D——1000 h

These classes of operation are intended to represent a true failure
rate not exceeding 3 %

during the life of the product.

A capacitor may have more than one class with corresponding
voltages.

8. Minimum permissible capacitor operating temperature
Minimum permissible temperature on the outside of the case at
the moment of switching on the capacitor.

9. Maximum permissible capacitor operating temperature tc
Maximum permissible temperature of the hottest area of the
outside of the capacitor case during operation.

10. Class of safety protection

Class of safety protection identified by one of four codes to be
marked on the capacitor.

(S3) indicates that the capacitor is of segmented film construction.
This capacitor type is required to fail with low residual capacitance
(<1% Cv) and has protection against fire and shock hazard.
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HARENENEETENS=MEENTLE, BE
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. Ci _CO
I Cy(T; - T,)
C: HERATEE THRE=
Co: EEAEETE To(20£2)°CHRIEE

12. S&2%51
HARMENSELIAMEIBH=IHERER
(1EC 60068-1: #M: 40/70/21) .
40/70/21
RSERIHRMRE (21 X)
LEBRZEHIEE (+70°C)
TRRZEHEE (-40°C)

13. dasgea fH(IR)/BHE % (t)

GBI RENRTE 1 SWERMNEREE
MAZESRMNREREMLE BRHNQ., FEE
BABGHEAMBETENRR, BEUMRE AR
M

t[s]=IR[MQ] X Cy [1F]

—BIERT, BEEEATHENESEREENS
Gusm, FEEMATRAASTE @: C>0.33uF)
BB A

14. BAM (XX & RBUREER)

EARNBEHMELRERBENREFEREM
ERkEsHFIHNENTE.
ERUBENEREERBIAZTRLNGTERER
MRAEBRE BEERBILTIAK, SNREFES
R REE, BREEFRAUELE, BEFLARIN
MERFENEEEUERTFRAMEILNERER
ik, EEFRSEABERRET BEFRESMEDT
WMEEE.
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(S2) Indicates that the capacitor type has been designed to fail in the
open-circuit mode only and is protected against fire or shock hazard.
Note: formerly referred to as P2

(S1) Indicates that the capacitor type may fail in the open-circuit or
short-circuit mode and is protected against fire or shock hazard.

Note: formerly referred to as P1

(S0) Indicates that the capacitor type has no specific failure protection.
Note: formerly referred to as PO

11.Temperature coefficient of capacitance a

The change rate of capacitance with temperature measured over a
specified range of temperature. It is normally expressed in parts per
million per Celsius degree(10°/°C)and referred to 20°C.

_ G -C,
Co(T; = Ty)

Ci: Capacitance at temperature Ti.

i
Co: Capacitance at temperature To(20%2)°C.

12.Climatic category

The climatic category which the capacitor belongs to is expressed in

three numbers separated by slashes, (IEC 60068-1:example 40/70/21).
40/70/21

- days relevant to the damp heat test (21 days)

the upper category temperature (+70°C)
the lower category temperature (-40°C)

13.Insulation Resistance(IR) / Time Constant (t)
The insulation resistance is the ratio between an applied D.C. voltage
and the resulting leakage current after a minute of charge. It is
expressed in MQ. The time constant is expressed in
secondswith the following formula:

t[s]=IR[MQ] X Cy [WF]
In general, Insulation resistance is used for describing smaller
capacitance capacitors' insulation character, Time Constant for
describing bigger one's (example:Cy> 0.33pF).

14.Self-healing(Only for metallized film capacitor)

Process by which the electrical properties of the capacitor, after a
local breakdown of the dielectric, are rapidly and essentially restored
to the values before the breakdown.

The metal coatings of the metallized film, which are
vacuum-deposited directly onto the plastic film, have a thickness of
only several tens nm. At weak points or impurities in the dielectric, a
dielectric breakdown would occur. The energy released by the arc
discharge in the breakdown channel is sufficient to totally evaporate
the thin metal coating in the vicinity of the channel. The insulated
region thus resulting around the former faulty area will cause the
capacitor to regain its full operation ability.



=\ ERERR AR E:

1. IT{EHRE

BEEARNRAIATENNESHE, F2HE
B E R . BRER. A%, REEE (BERE
HRE)  BREFRHNEN. FRAELRERS
SEFEHOBERR . BREEAME (E5H5E, &
T EMERSSLBNREATMRE, ERERNESH
A REEFEEN.

2. TEs3%

BT ABAET (RTR) BERASTRERAECSH
EEFHRERIEIR, B I=CxdV/dt.

HBTHEASRGFERRE, £ Sioh &4 TERA,
BEEARNER (KR BRSFEEREEGLRM
BEA, BaBRET (B, £ WK, FHit, ®
BRREFEAEHINZHEHE (HEAEE) IR,
B2 % E B R A9 PR .

BEBERWANRBHEFRARAENPER (§E
Hft, BNER dv/dt 364RERPRHIAY) FUELSER (LUEIEE
RAEWERR) B, LEMAR, BWAXENEREE
RIFEEZA.

3. 18

155 5 19 2 B R h A Xt F 50Hz 5 60Hz B9 %R IET%
ERFMEERER. EEFTEHABEMA NS, BT
BigE. IBHLF UPS FHEFEREFHESIE. BESERE
BENTHBRE, SER:

1) TdHEE

HHEESMERAGNRENL, FEBSEED.
—BoRiE, AMEREZL, BASBEESHS 8%,
HARESSRE. AN, SEELSSHBERBRHIM
HEEMK, SBRABNTRAMBHESL, EERE
MHEHE.

2) HHER

HHEASEESFMENERXEEM, SIEBEES
RELH, SEREE, FEREBRERED.
ZERR, EENBERNEETITE, EHERN
fERITFE, BTSRRI R4 F1 7 & E #RGB/T 14549(
BERE LAFRHEMIER) WHEXRE

ﬁ

3

4. EERREN T ERNSHSE

EARNBEERATRARERITIMBREES
HEER, FENRSMELHNES. RNKREFMHRR
RLREBTE, P ERIESEEA. (B8R X
AR IS E AR ER.

=. Caution items in using plastic film capacitors

1. Operation voltage

The plastic film capacitor varies in the maximum applicable
voltage depending on the applied voltage waveform, current
waveform, frequency, ambient temperature (capacitor surface
temperature), capacitance value ,etc. Be sure to use capacitors
within the specified values by checking the voltage waveform,
current waveform, and frequency applied to them (In the
application of high frequency, the permissible voltage varies
with the type of the capacitor. For detail see the specification).

2. Operating Current

The pulse (or AC) current flowing through the capacitor is
expressed as: I=C X dV/dt.

Due to the fact that dissipation factor of the capacitor will
generate the internal heat under the application of high
frequency or high pulse current, temperature rise in it will
occur and may cause deterioration of withstanding voltage,
even lead to break down (smoking or firing).Therefore, the
safety use of capacitor must be within the rated voltage(or
category voltage) and the permissible current.

The rated current must be considered by dividing into pulse
current(peak current)and continuous current (rms current)
depending on the break down mode, and when using, should
make sure the both currents are within the permissible

values.

3. Harmonics

Harmonics are sinusoidal voltages and currents with frequencies
that are multiples of a 50Hz or 60Hz power supply frequency.
Harmonics result from the operation of electrical loads with non-lin-
ear voltage current characteristics. They are mainly caused by loads
operated with modern electronic devices, such as converters, elect-
rical drives, welding machines and uninterruptible power supplies
(UPS). Harmonics may cause overvoltage, overcurrent.
1.0vervoltage

Overvoltage will accelerate aging of polypropylene film, which
will reduce capacitor's life.

Generally speaking, overvoltage of 8% cuts life expectancy in
half. At the same time, it will enhance local discharge,causing
electric property worse, even suddenly broken down.
2.0vercurrent

Overcurrent will add loss power, which will bring thundering
heat inside capacitor, even hot-breaking down. It will reduce
capacitor’s life.

In a word, harmonics are seriously harmful. Therefore, when
use capacitor, applied supply net must accord with GB/T
14549: Quality of electric energy supply, harmonics in public
supply network or other IEC standards.

4.Buzzing noise

Any buzzing noise produced by capacitor is caused by the
vibration of the film due to the coulomb force that is generated
between the electrodes with opposite poles.If the wave-form
with a high distortion rate or frequency is applied accorss the
capacitor,the buzzing noise will become louder.But the
buzzing noise is of no damage to capacitor.
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5.Surface overtemperature (AT)

When continuing current flows through the capacitor, the tem-
perature inside the capacitor will rise, induced by accumulated
heat. If the temperature exceeds allowed hot-spot temperat-
ure, it might cause a short circuit or fire. The limits described in
the catalogue are not exceeded.

6.Humid ambient

If used for a long time in a humid ambient,the capacitor might
absorb humidity and oxidise the electrodes causing breakage
of the capacitor.If case of AC application,high humidity would
increase the corona effect.This phenomenon causes a drop of
capacitance and a increase of capacitor losses.

7. Storage conditions

7.1 Capacitors may not be stored in corrosive atmospheres,
particularly not when chlorides, sulfides, acids, lye, salts, organic
solvents or similar substances are present.

7.2 It shouldn't be located in particularly high temperature and
high humidity, it must submit to the following conditions
(unchanging primal package):

Temperature: -40°C to 35°C

Humidity: Average per year<70%RH; For 30 full days randomly
distributed throughout the year<80%RH

Storage time:<24 months(from the date marked on the
capacitor's body or the label glued to the package)

M. Green Products
RoHS Compliance
Faratronic products in the catalogue are RoHS Compliant.

F. Guide for customer ordering

Please provide following information as possible

as you can

1.Rated capacitance and tolerance

2.Voltage: including rated voltage, working voltage, ripple voltage,

non-recurrent surge voltage etc

3.Current: including maximum current, working current,

maximum peak current, maximum surge current etc

4. Frequency: including working frequency, pulse frequency,

frequency of ripple voltage etc

5. Working environment: for example, temperature range,
humidity, altitude etc

6. Dimensions: for example, diameter, height or length, width,

height etc.

7. Terminal form: for example, stud, lug, tab, etc

8. Safety: for example, flame resistance, anti-explosion etc.

9. Expected lifetime: under given working conditions

10.Fixed style: for example, bottom-stud, middle-clip, mount-

ing ears etc

11. Others: If use theses AC motor capacitor in AC filter or other

applications, please contact with our technical engineers
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W 15 = mARBAT:

The 15 digits part number is formed as follow:
13

1 2 3 4 5 6 7 8 9 10 11 12

lclefal [ T [ [ T [ [ |

F1~3L BSKRE
FA~5HL HFEHEE (BN tablel)
F o8I IFRAE
££45: 105=10 X 10°pF=1.0pF
Fof RERE

J=%5%, K=+10%
ERAT c61. Cco66 &l

10 1 5|4k (B3I table 2)
(ERT351%0

10 {1 IMER TS
(BRBREANRTIFRER)

TR HNIRYHIERS

B 12~15 {iL 5|HIHREE
(BREANB SRR

BRT coc 77, SRENRTIAIULAA

15
|
Digit1to 3 Series code
Digit4to 5 Rated voltage(refer to table 1)
Digit6to 8 Rated capacitance value
for example: 105=10 X 10°pF=1.0uF
Digit 9 Capacitance tolerance
J=%+5%, K=%£10%
For C61, C6G series
Digit 10 Pitch(refer to table 2)
(for tinned wire)
Digit 10 Dimension code
(related to each series)
Digit 11 Internal use
Digit 12to 15 Terminals code

(related to each series)
For C65 series

2 10~15 iL. FNIER4FERS Digit 10to 15 Internal use
W %20 for example
C61 S2 155 J D S 0000
T L Terminals use
Internal code
Pitch=32.5
Capacitance tolerance: +5%
1.5uF
Uy, =450vdc
Series code
Ce65 S2 116 K A02417
F Internal use
Capacitance tolerance: +10%
11pF
Uy =450V
Series code
B Table 1 ¥iEH X3 Rated voltage code
A B C D E F G H J K L M N
1 16 20 50 63 1100
2 100 125 160 200 250 315 400 500 630 800 120
P Q R S T 1] v W X Y
1 240 300 330 440 540 600 700 850 900
2 275 305 350 450 520 760
RER: FEMBFRRIZR, WFMFERRER, a0 A2 R~ 100Vac, 2A 7R 100Vdc
Examplation: Letter and then number indicate AC, but number and then Letter indicate DC,
for example, 2A indicate 100Vdc, A2 indicate 100Vac.
B Table2 AJIE{XFS Picth code
Code 9 A B C D F H M R
Pitch 22.5 25.0 27.5 30 32.5 37.5 42.5 52.5 62.5
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