


AeroPower™ power factor correction capacitors are constructed using high

quality materials and Lean Six Sigma manufacturing practices to provide reliable

performance and long life during continuous use.

Cornell Dubilier capacitors undergo 100% electrical and visual testing to further

ensure high level performance. If you have specialized needs, our flexible

manufacturing processes allow us to quickly provide custom configurations.
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AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
FOR HIGH RELIABILITY APPLICATIONS

Applications

« Power Factor Correction Systems
« Harmonic Filters

« Alternative Energy Power Systems

« Induction Heating Capacitor
Alternatives

Custom ratings and sizes are
available. Please contact CDE.

CDE manufactures both single-phase and three-phase power factor correction
capacitors up to 4,800 VAC. Our AeroPower brand PFC capacitors are designed for
high reliability applications, and have a life rating of over 200,000 hours. They are
designed to withstand harmonic currents, with special high harmonic versions
available.

Three types of standard reactive compensation capacitors are available:

« AMPO: Vacuum-impregnated metallized polypropylene, compact size. Available in
both oil-filled and dry configurations. (Made in USA.)

« MMPO: Vacuum-impregnated metallized polypropylene, rugged welded case.
(Made in USA.)

« EPFC: Euro-style vacuum-impregnated metallized polypropylene, round
aluminum studded case. (Made in China and India.)

Highlights

+ Both European and North American styles available
+ Long life

« Over-current rating to 150% (200% for 50 Hz EPFC)
« Over-voltage rating to 120%

« Includes discharge resistors

« Large 325 KVAR capacitors available

- Single-phase and three-phase

« Loss of KVAR/fault detection

« Oil or epoxy filled versions available

s
pecincations

KVAR Range: 0.5 to 325 KVAR

Capacitance Tolerance: 0to+15%

AC Voltage Range: 240 VAC to 4,800 VAC; single-phase
or three-phase

Rated Frequency: 50 or 60 Hz

Capacitor Connection: 3-phase, internal delta connection standard;
wye available on request

Operating Life: 100,000-200,000+ hours

Total Losses: <0.5 Watts / KVAR at 60 Hertz, 25°C

Operating Temperature Range: -40°C to +55°C

Approval Certification: UL, cUL (<600 VAC)

Humidity Standards: 0 to 95%, non-condensing

UL 810,UL C22.2, ANSI/IEEE 18, NEMA CP-1,
IEC 60871-1,|IEC 60831 and IS 13340

D U B I L I E R New Bedford, MA 02745 Fax: 508-996-3830 www.CDE.com
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AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS
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Standard Voltage and KVAR Ratings at 60 Hertz*

240 VAC
480 VAC
600 VAC
750 VAC

0.5-10
0.5-25

1.0-25

900 VAC
1040 VAC
1200 VAC
2400 VAC
2770 VAC
4160 VAC
4800 VAC

25-150
25-240
25-240
25-300
25-300
25-300

25-325

0.5-10
2-40
10-40

20-30
25-100
25-100
25-150

Standard Voltage and KVAR Ratings at 50 Hertz

LOW VOLTAGE EPFC

*Please consult the factory for other voltages, frequencies and KVAR ratings.

Construction

400 VAC
415VAC
440 VAC
480 VAC
525 VAC

2-50
2-50
2-50
5-25

5-25

All AeroPower capacitors are impregnated with either a dielectric fluid or an epoxy resin to give added insulation, excellent corona
protection and a moisture barrier. The dielectric fluid and the epoxy resin are considered a green (benign), environmentally
friendly material. MMPO and EPFC capacitors are 100% leak tested. CDE products do not contain PCBs.

Harmonic Distortion

Harmonic distortion is the resulting non-sinusoidal current waveform generated by a non-linear load. The most common non-
linear load is a pulse rectifier, which is used in most switch mode power supplies, variable speed drives and uninterruptible

power supplies. The distorted current waveform generates a distorted source voltage due to the system (electrical power system)
impedance. A distorted waveform can be analyzed by decomposing it into a fundamental component (line frequency) and higher
frequency components of varying amplitude.

The effects of harmonic distortion on metallized film capacitors are (1) higher operating temperature because of higher I°R losses
and (2) higher voltage stress on the dielectric. Both of these factors will shorten the life of a capacitor dramatically.

All CDE power factor correction capacitors are designed to handle harmonic currents, however, CDE also offers capacitors that
are custom designed for systems with high harmonic distortion. By using our high-harmonic capacitors in your harmonic rich
application, you will have a more robust construction compared to using standard capacitors in the same application.
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AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

Cover Terminals
AMPO and low voltage MMPO cells are available in a three-terminal configuration, specified by KVAR rating (see individual
specifications). The internal schematics for these terminal configurations are shown in Figures 1A and 1B.

____________

————————————

__________________________________
___________________________________

Internal Schematics for Low Voltage
Three-Terminal Capacitors

THE scHEMATICS FOR 3-PHASE AMPO BANK
CAPS

T1: The first terminal of the cap.

T2:The second terminal

T3: The third terminal

Pl: Over pressure interuptor, mechanical fuse
C: The capacitor for each phase.

THE scHEMATICS FOR 3-PHASE EPFC &
MMPO BANK CAPS

RAB: The discharge resistor between termi-
nals A&B
RAC: The discharge resistor between termi-
nals A& C
RBC: The discharge resistor between termi-
nals B&C

4
C D E C o R N E L L 1605 E. Rodney French Blvd. Tel: 508-996-8561 sales1@cde.com
D U B I L I E R New Bedford, MA 02745 Fax: 508-996-3830 www.CDE.com
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AeroPower” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS
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THe CaLcuLATION OF THE 3 PHASE DELTA ConNECTION PowER FAcTOR CAPACITOR

QcA = 3Qcph 9(1)

Qca =31V, 9(2)

IL
Ic=%

Qa = V3 ILVL (3)

3v2
QcA = <k 9QCA = 3chh ’ Vgph

chh

Con = 22— (4)

PR 3wy
V. =VL
0., = 45
cA Xiine
3Ven VLA 3 1
chh Xline chh Xline

w - Cline =3W - Cph

Cine =3Cpn JQa =3 "W+ Cpy- V2

QCA
wv?

Cline -

Q,_,: Capacitive reative power for the 3 Phase Delta

Qcph : Capacitive reative power for each phase
~ of the 3 Phase Delta

|- Phase capacitor current

l,:Line current

V! Voltage for each phase capacitor

X eoh: Capacitive Reactance for each phase
Cph_: Capacitance for each phase

X,... Line capacitive reactance

C, : Line capacitance
ne

)
) %
VL=V,

Ficure (2)

SAFETY FEATURES

Discharge resistors are placed internally on
MMPO and EPFC capacitors and externally on
AMPO capacitor cells. The resistors are a safety
feature that drains the voltage on the capaci-
tor once the unit is taken offline to less than
50 volts in one minute or less for cells rated
up to 600 Vac, or in 5 minutes or less for cells
rated over 600 Vac. The resistors are sized for
long life continuous operation at maximum
rated temperature. CDE low voltage capaci-
tor cells have UL and cUL recognized pres-
sure sensitive circuit interrupters. The circuit
interrupter’s purpose is to safely remove the
capacitor from service at end-of-life or under
heavy fault conditions and still maintain case
integrity. CDE low voltage capacitor cells are
listed for use with or without fuses at 10,000
amps available fault current (AFC) rating.

Self-healing technology: in case of an over-
load, the self-healing properties of the low
loss metallized polypropylene will prevent
permanent dielectric breakdown.




AeroPower™ Power Factor Correction Capacitors
SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS

| / FOR HIGH RELIABILITY APPLICATIONS
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Reactive Power Compensation Capacitor Specifications

AMPO Low Voltage
(Three-phase and
single-phase)
(up to 600 VAC)

~

T

Electrical Characteristics

MMPO Low Voltage
(Three-phase and
single-phase)
(up to 600 VAC)

MMPO Low Voltage
(Three-phase and
single-phase)
(750 to 900 VAC)

MMPO Medium
Voltage
(Three-phase and
single-phase)
(1040 to 4800 VAC)

EPFC Low Voltage
(Three-phase)
(up to 600 VAC)
(60 Hz)

EPFC Low Voltage
(Three-phase)
(up to 525 VAC)
(50 Hz)

Rated 240, 480 and 600 240, 480 and 600 750 and 900 VAC 1040, 1200, 2400, 240, 480 and 600 400, 415, 440, 480
Voltages VAC VAC 2770,4160 and VAC and 525 VAC
4800 VAC
Rated 60 Hertz 60 Hertz 60 Hertz 60 Hertz 60 Hertz 50 Hertz
Frequency
Capacitor Fluid impregnated Fluid impregnated Fluid impregnated | Fluid impregnated Fluid impregnated Fluid impregnated
Type (Dry also available)
Dielectric Self-healing Self-healing Self-healing Self-healing Self-healing Self-healing
System metallized metallized metallized metallized metallized metallized
polypropylene film | polypropylene film | polypropylene film | polypropylene film | polypropylene film polypropylene film
Impregnation Non-PCB, Non-PCB, Non-PCB, Non-PCB, Non-PCB, non-toxic, Non-PCB,
Fluid non-toxic, non-toxic, non-toxic, non-toxic, biodegradable, biodegradable,
biodegradable, biodegradable, biodegradable, biodegradable, Class Il combustible natural oil
Class Il Class Il Class Il Class Il fluid
combustible fluid combustible fluid combustible fluid combustible fluid
Capacitor Internal delta Internal delta Internal wye Internal delta or Internal delta Internal delta
Connection, connection connection connection wye connection connection connection
3-phase
Capacitance -0% to +15% -0% to +15% -0% to +15% -0% to +15% -0% to +15% -5% to +10%
Tolerance
Discharge External resistors Internal resistors Internal resistors Internal resistors Internal resistors Internal resistors
Device reduce residual reduce residual reduce residual reduce residual reduce residual reduce residual
voltage to <50V voltage to <50V voltage to <50V voltage to <50V voltage to <50V voltage to <50V
with in 1 minute within 1 minute within 5 minutes within 5 minutes within 1 minute within 1 minute
Total <0.5 Watts / KVAR <0.5 Watts / KVAR <0.5 Watts / KVAR <0.5 Watts / KVAR <0.5 Watts / KVAR <0.5 Watts / KVAR
Losses at 60 Hertz, 25°C at 60 Hertz, 25°C at 60 Hertz, 25°C at 60 Hertz, 25°C at 60 Hertz, 25°C at 50 Hertz, 25°C
(without resistors) (without resistors)
Design 200,000 hours 200,000 hours 200,000 hours 200,000 hours 200,000 hours 100,000 hours
Service Life continuous duty continuous duty continuous duty continuous duty continuous duty (150,000 high
harmonic)

CORNELL
DUBILIER

1605 E. Rodney French Blvd. Tel: 508-996-8561
New Bedford, MA 02745 Fax: 508-996-3830

sales1@cde.com
www.CDE.com
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AeroPower™ Power Factor Correction Capacitors
SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS

| / FOR HIGH RELIABILITY APPLICATIONS
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Reactive Power Compensation Capacitor Specifications (cont.)

Over Current
Standard

High
Harmonic

Over Voltage
Standard

High Harmonic

cc/)/é

ENERGIZING IDEAS

AMPO Low Voltage
(Three-phase and

single-phase)
(up to 600 VAC)

135% = rated
current continuous,
includes harmonic
currents

150% = rated
current continuous,
includes harmonic
currents

110% = rated
voltage continuous

120% = rated
voltage continuous

MMPO Low Voltage
(Three-phase and
single-phase)
(up to 600 VAC)

e

135% = rated
current continuous,
includes harmonic
currents

150% = rated
current continuous,
includes harmonic
currents

110% = rated
voltage continuous

120% = rated
voltage continuous

CORNELL

DUBILIER

MMPO Low Voltage
(Three-phase and
single-phase)
(750 to 900 VAC)

e

135% = rated
current continuous,
includes harmonic
currents

150% = rated
current continuous,
includes harmonic
currents

110% = rated
voltage continuous

120% = rated
voltage continuous

MMPO Medium
Voltage
(Three-phase and
single-phase)
(1040 to 4800 VAC)

135% * rated
current
continuous,
includes harmonic
currents

150% « rated
current
continuous,
includes harmonic
currents

110% = rated
voltage
continuous

120% = rated
voltage
continuous

1605 E. Rodney French Blvd. Tel: 508-996-8561

New Bedford, MA 02745 Fax: 508-996-3830

EPFC Low Voltage
(Three-phase)
(up to 600 VAC)
(60 Hz)

135% = rated
current continuous,
includes harmonic
currents

150% « rated
current continuous,
includes harmonic
currents

110% = rated
voltage continuous

120% = rated
voltage continuous

EPFC Low Voltage
(Three-phase)
(up to 525 VAC)
(50 Hz)

150% = rated current
continuous, includes
harmonic currents

200% = rated current
continuous, includes
harmonic currents

110% = rated
(8 hrs. in every 24 hrs.)

120% = rated
(5 minutes in
every 24 hours)

sales1@cde.com

www.CDE.com



AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS
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Reactive Power Compensation Capacitor Specifications (cont.)

AMPO Low Voltage
(Three-phase and
single-phase)
(up to 600 VAC)

Mechanical Characteristics

Enclosure Type

Finish

Mounting

Terminals

Loss of KVAR
feature

Z
CDE
7

° ENERGIZING IDEAS

Drawn tin plated
steel rectangular
can

None (standard)

Painted (optional)

Optional
bracketing is
available

3-and 2-terminal
cover: 4"-20 male
threaded stud,
20 in-lbs fastening
torque

MMPO Low Voltage
(Three-phase and
single-phase)
(up to 600 VAC)

Heavy gauge
welded steel
construction

Light gray paint,
ANSI #61, UL
approved for

outdoor usage

Heavy gauge
brackets, mounting
holes 2 x V2 x 7/s"
slots

12"-13 brass studs,
160 in-Ibs fastening
torque, 30 kV BIL
bushing

Optional

CORNELL
DUBILIER

MMPO Low Voltage
(Three-phase and
single-phase)
(750 to 900 VAC)

Heavy gauge
welded steel
construction

Light gray paint,
ANSI #61, UL
approved for

outdoor usage
Heavy gauge
brackets, mounting
holes 2 x /2 x */s"
slots

12"-13 brass studs,
160 in-Ibs fastening
torque, 30 kV BIL
bushing

Optional

brackets, mounting

MMPO Medium
Voltage
(Three-phase and
single-phase)
(1040 to 4800 VAC)

Heavy gauge
welded steel
construction

Light gray paint,
ANSI #61, UL
approved for

outdoor usage

Heavy gauge

holes 2 x V2 x 7/s"
slots

12"-13 brass studs,
160 in-Ibs fastening
torque, 60 kV BIL
ceramic bushings

1605 E. Rodney French Blvd. Tel: 508-996-8561
New Bedford, MA 02745

Fax: 508-996-3830

EPFC Low Voltage
(Three-phase)
(up to 600 VAC)
(60 Hz)

Extruded
aluminum
cylindrical can with
M12 mounting
stud

None

M12 mounting
stud
10 NM max. torque

M6 terminal
2-1/2 NM fastening
torque,

M8 terminal
4 NM fastening
torque

sales1@cde.com

www.CDE.com

EPFC Low Voltage
(Three-phase)
(up to 525 VAC)
(50 Hz)

Extruded
aluminum
cylindrical can with
M12 mounting
stud

None

M12 mounting
stud
10 NM max. torque

3-phase
terminal with
electrical shock
protection
(finger proof)



AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS
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Reactive Power Compensation Capacitor Specifications (cont.)

Environmental Characteristics

Operating
Temperature

Storage
Temperature

Maximum Altitude
Humidity

Standards

Certifications

Safety Features

Z
CDE

ENERGIZING IDEAS

AMPO Low Voltage
(Three-phase and
single-phase)
(up to 600 VAC)

T

-40°C to +46°C,
-40°F to +115°F,
with natural
convection cooling

-40°Cto +85°C,
-40°F to +185°F

2000 meters above
sea level

0to 95%
non-condensing

UL 810
UL C22.2
No. 190 Canadian
Standards
IEC60831

UL Recognized
CYTW2

cUL Recognized
CYTWS8

RoHS Compliant

Pressure
interrupter

Self-healing
technology

External discharge
resistors

MMPO Low Voltage
(Three-phase and
single-phase)
(up to 600 VAC)

MMPO Low Voltage
(Three-phase and
single-phase)
(750 to 900 VAC)

MMPO Medium
Voltage
(Three-phase and
single-phase)
(1040 to 4800 VAC)

-40°C to +46°C,
-40°F to +115°F,
with natural
convection cooling

-40°Cto +85°C,
-40°F to +185°F

2000 meters above
sea level

0to 95%
non-condensing

UL 810
UL C22.2
No. 190 Canadian
Standards
ANSI/IEEE 18
NEMA CP-1
IEC60871

UL Recognized
CYTW2

cUL Recognized
CYTWS8

Pressure
interrupter

Self-healing
technology

Internal discharge

resistors

CORNELL
DUBILIER

-40°C to +46°C,
-40°F to +115°F,
with natural
convection cooling

-40°Cto +85°C,
-40°F to +185°F

2000 meters above
sea level

0to 95%
non-condensing

ANSI/IEEE 18
NEMA CP-1

Pressure
interrupter

Self-healing
technology

Internal discharge
resistors

1605 E. Rodney French Blvd. Tel: 508-996-8561
New Bedford, MA 02745

40°C to +46°C,
-40°F to +115°F,
with natural
convection cooling

-40°Cto +85°C,
-40°F to +185°F

2000 meters above
sea level

0to 95%
non-condensing

ANSI/IEEE 18

NEMA
IEC60871

Self-healing
technology

Internal discharge
resistors

Fax: 508-996-3830

EPFC Low Voltage
(Three-phase)
(up to 600 VAC)
(60 Hz)

-40°C to +46°C,
-40°F to +115°F,
with natural
convection cooling

-40°Cto +85°C,
-40°F to +185°F

2000 meters above
sea level

0to 95%
non-condensing

UL 810

IEC 60831
1S13340

UL Recognized
CYTW2

cUL Recognized
CYTWS8

Pressure
interrupter

Self-healing
technology

Internal discharge
resistors

sales1@cde.com
www.CDE.com

EPFC Low Voltage
(Three-phase)
(up to 525 VAC)
(50 Hz)

-40°C to +55°C
-40°F to +131°F,
with natural
convection cooling

-40°Cto +85°C,
-40°F to +185°F

4000 meters above
sea level

0to 95%
non-condensing

IS 5553
IEC 60289
1S13340

CE

Pressure
interrupter

Self-healing
technology

Internal discharge
resistors

10



AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
FOR HIGH RELIABILITY APPLICATIONS

Mounting Orientation

All CDE power factor correction capacitors can be mounted in a vertical position with the terminals facing up or horizontally. The

units should not be mounted upside down. For proper operation of the pressure interrupter, capacitors mounted in banks must
have enough space between them for expansion. In cases where brackets or mounting straps are used, there should only be
enough pressure on the unit to hold it in place.

Suggested Mounting Clearances

Side to Side Clearance above
Clearance Terminals
AMPO/EPFC 0.5" 1.0"
MMPO-LV 1.5" 1.0"
MMPO-MV 1.5" 3.0"

Part Numbering System

CDE’s part numbering system
is a descriptive part number
made up of several different
components such as KVAR,
voltage rating, etc. The
descriptors are explained
below using AMP00125F33S as
a representative part number.

AMPO 012 5

TYPE
AMPO

MMPO
EPFC

WHOLE KVAR
As indicated

KVAR IN
TENTHS
As indicated
(Omitif n/a)

F 3 3 S
VOLTAGE CODE 60 HZ NUMBER OF NUMBER OF
Standard Harmonics PHASES TERMINALS
D=240VAC ~ W=1200VAC 1 =single- 2 =2 terminals
F =480 VAC J=2400VAC phase 3 =3terminals
H=600VAC  K=2770VAC 3 =three-
Z=750VAC L=4160VAC phase
0O =900 VAC M = 4800 VAC FACTORY CODES
B = 1040 VAC .
N = China
High Harmonics S = USA
C=480VAC H = India
=600 VAC

VOLTAGE CODE 50 HZ
Standard Harmonics

E=380VAC P =440 VAC
G =400VAC Q=480VAC
A=415VAC R=525VAC

" ENERGIZING IDEAS

CORNELL
DUBILIER

1605 E. Rodney French Blvd. Tel: 508-996-8561
New Bedford, MA 02745

Fax: 508-996-3830

sales1@cde.com

www.CDE.com




AeroPower"” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS
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Type AMPO Capacitor Cells, 240 to 600 VAC, Three-Phase and Single-Phase
Reactive Power Compensation Rating (KVAR)

NOMINAL C, NOMINAL CAN SIZE APPROX WEIGHT

KVAR COE PN CURRENT (A_,..) CAPACITANCE (pF) W xLxH (in) (Ibs)

RMS

240 VAC, 60 Hz, 3-Phase, Delta Connection

5 AMP0005D335 12 2303 3.75x4.56 x6 45

75 AMP00075D335 18 3454 3.75x4.56 x 7 52

125 AMP00125D33S 30.1 575.6 3.75x4.56 x 9 6.7
480 VAC, 60 Hz, 3-Phase, Delta Connection

25 AMP00025F33S 3 28.8 3.75x4.56 x5 3.7

7.5 AMP00075F33S 9 86.3 3.75x4.56 x6 45

125 AMP00125F33S 15 143.9 3.75x4.56 x 6.38 47

16.7 AMPO00167F33S 20.1 191.9 3.75x4.56x7 52

20 AMPO0020F33S 24.1 230.3 3.75x4.56x7 52

25 AMPO0025F33S 30.1 287.8 3.75x4.56x9 6.7

480 VAC, High Harmonic Applications, 3-Phase, Delta Connection

7.5 AMP00075C33S 9 86.3 3.75x4.56 x6.38 4.7
12.5 AMP00125C33S 15 143.9 3.75x4.56x7 52
16.7 AMP00167C33S 20.1 191.9 3.75x4.56 x 10.5 7.8
20 AMP0020C33S 24.1 230.3 3.75x4.56 x10.5 7.8

Custom ratings and sizes available. Please contact CDE.

D U B I L I E R New Bedford, MA 02745 Fax: 508-996-3830 www.CDE.com

C D/E c O R N E L L 1605 E. Rodney French Blvd. Tel: 508-996-8561 sales1@cde.com
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AeroPower"” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS
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Type AMPO Capacitor Cells, 240 to 600 VAC, Three-Phase and Single-Phase (cont.)
Reactive Power Compensation Rating (KVAR)

NOMINAL C, NOMINAL CAN SIZE APPROX WEIGHT

KVAR COER/N CURRENT (A_,.) CAPACITANCE (pF) W xLxH (in) (Ibs)

RMS

600 VAC, 60 Hz, 3-Phase, Delta Connection

5 AMPO005H33S 4.8 36.8 3.75x4.56 x5 3.7

10 AMPO0010H33S 9.6 73.7 3.75x4.56x6 4.5

15 AMPO0015H33S 144 1105 3.75x4.56x6 4.5

17.5 AMPO00175H33S 16.8 128.9 3.75x4.56x6 4.5

22,5 AMP00225H33S 21.7 165.8 3.75x4.56 x8.63 6.4

600 VAC, High Harmonic Applications, 3-Phase, Delta Connection

125 AMP001251335 12 92.1 3.75x4.56 x8.25 6.2

167 AMP001671335 16.1 123.1 3.75x4.56 X9 6.7

20 AMP0020I33S 19.2 147.4 3.75x4.56x10.5 7.8
Outline Drawings

AMPO: Suffix “335”

456
200
I—wo—— ¥4-20 Stud
e A 7S 113
T1 T3 375 i .
m C
138
HT+.06
T2

A\ )

167 John Vertente Blvd. Tel: +1-508-910-3500  sales1@cde.com

New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com
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Type MMPO Capacitor Cells, 240 to 600 VAC, Three-Phase and Single-Phase
Reactive Power Compensation Rating (KVAR)

NOMINAL C.NOMINAL CAN SIZE APPROX WEIGHT
T
KVAR COER/N CURRENT (A, ) CAPACITANCE (pF) W xLxH (in) (Ibs)

240 VAC, 60 Hz, 3-Phase, Delta Connection

30 MMP0030D33 72.2 1381.6 3.75x13.5x15.5 36.5
480 VAC, 60 Hz, 3-Phase, Delta Connection

wooiors | e aos | azserascns |

MMPO100F33 3.75x135x24

480 VAC, High Harmonic Applications, 3-Phase, Delta Connection

MMP0050C33 o e01 | 575.6 3.75x13.5x 135

MMP0100C33 3.75x13.5x24

600 VAC, High Harmonic Applications, 3-Phase, Delta Connection

Custom ratings and sizes available. Please contact CDE.

C D Ae ro 167 John Vertente Blvd. Tel: +1-508-910-3500  sales1@cde.com

New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com
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AeroPower"” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

I\

Type MMPO Capacitor Cells, 750 VAC and 900 VAC, Three-Phase and Single-Phase
Reactive Power Compensation Rating (KVAR)

NOMINAL C_NOMINAL CAN SIZE APPROX WEIGHT
T
KVAR COE PN CURRENT (A_,,) CAPACITANCE (pF) W xLxH (in) (Ibs)

750 VAC, 60 Hz, 3-Phase, “WYE” Connection

900 VAC, 60 Hz, 3-Phase, “WYE” Connection

Type MMPO Capacitor Cells, 1040 VAC to 4800 VAC, Three-Phase and Single-Phase
Reactive Power Compensation Rating (KVAR)

NOMINAL C. NOMINAL CAN SIZE APPROX WEIGHT
T
KVAR COE RN CURRENT (A_,..) CAPACITANCE (pF) W x LxH (in) (Ibs)

1040 VAC, 60 Hz, 3-Phase, Delta Connection

MMP0075B33 183.9 563x13.5x 10
MMPO125833 306.6 563x135x 13

1200 VAC, 60 Hz, 3-Phase, Delta Connection

s e 203 | seiasae |
2400 VAC, 60 Hz, 3-Phase, Delta Connection

ooz | a1 e | senmasxiis |

Custom ratings and sizes available. Please contact CDE.

167 John Vertente Blvd. Tel: +1-508-910-3500  sales1@cde.com
New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com



AeroPower"” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
FOR HIGH RELIABILITY APPLICATIONS

Type MMPO Capacitor Cells, 1040 VAC to 4800 VAC, Three-Phase and Single-Phase (cont.)
Reactive Power Compensation Rating (KVAR)

NOMINAL C, NOMINAL CAN SIZE APPROX WEIGHT
CURRENT (A CAPACITANCE (pF) W x LxH (in) (Ibs)

2770VAC, 60 Hz, 3-Phase, Delta Connection

4800 VAC, 60 Hz, 3-Phase, Delta Connection
s | 6 | as | secaso |
s | e w3 | sewiasxirs |

MMP0200M33 . 5.63x13.5x20

KVAR CDE P/N

RMS)

C D Ae ro 167 John Vertente Blvd. Tel: +1-508-910-3500  sales1@cde.com

New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com
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AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
FOR HIGH RELIABILITY APPLICATIONS

(
I\

Outline Drawings

17.00 £.19

17.00 +.25 g
15.63 +.19 15.65 +.19
13.50 1350 4X .50 X .63 SLOT
12.13
2X 1/2 x 5/8 SLOT [ 450 —j— 450 —|
4.00 ——4.00—| / | | |

\}
T

,.\
s
y

@3\ )
N\
s

@
k\_,)_
w

N

o

w

N

B

{

NS4

{

2X 1/4-20UNC

o 3X 1/2-13UNC—2A
3X 1/2-13UNC % % '5.00 +.25 %
2.63
N\ T L
2.00 _

[ ]
|

H£.12

Ll
f f f f t T Y @ f —'- 6.88
6.88 J
|
|

4 i

CDE CDAero

Tel: +1-508-910-3500
A Division of Cornell Dubilier Electronics, Inc.New Bedford, MA 02745
17

salesl@cde.com
Fax: +1-508-995-3000

www.CDE.com



AeroPower"” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

'\

Reactive Power Compensation Rating (KVAR)

Type EPFC Capacitor Cells”

NOMINAL C, NOMINAL DIMENSIONS APPROX WEIGHT

KVAR COER/N CURRENT (A_.) CAPACITANCE (pF) D x H (mm) (kg)

RMS'

240 VAC, 60 Hz, 3-Phase, Delta Connection

EPFC0025D33N s 115.1 76 x 140

EPFC004D33N 9| 184.2 86x 115
EPFC006D33N 276.3 86 x 170

EPFC010D33N X 86 x 200
480 VAC, 60 Hz, 3-Phase, Delta Connection

B R
Ceroersn | w  ms  mas

EPFC035F33N 403.2 116 x315

480 VAC, 60 Hz, High Harmonic Applications, 3-Phase, Delta Connection

EPFCO15C33N R T 1727 86 %275
EPFC0175C33N 2015 86 x 305

Custom ratings and sizes available. Please contact CDE.

New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com

3 CDA
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AeroPower"” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

I\

Reactive Power Compensation Rating (KVAR)
Type EPFC Capacitor Cells

NOMINAL C.NOMINAL DIMENSIONS APPROX WEIGHT

KVAR Sl CURRENT (A_,.) CAPACITANCE (pF) D xH (mm) (kg)

RMS'

600 VAC, 60 Hz, 3-Phase, Delta Connection

EPFCO167H33N . 122.8 86x 215
EPFC020H33N 147.4 86 x 245

600 VAC, 60 Hz, 3-Phase, Delta Connection
e A T

EPFC020I33N 147.4 86 x 305

*Made in China

167 John Vertente Blvd. Tel: +1-508-910-3500  sales1@cde.com

A Division of Cornell Dubilier Electronics, Inc. New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com
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AeroPower” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
FOR HIGH RELIABILITY APPLICATIONS

I\

Outline Drawings

—
{
/Q

T
[ T 1 !
LABEL
R
H
ALL DIMENSIONS IN
MILLIMETERS
D
] — 76 or 86 116
‘/ng S |M6 STUD|M8 STUD
M12x16— R 14 20
D T 24 27.5

C D Ae ro 167 John Vertente Blvd. Tel: +1-508-910-3500  salesl@cde.com
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AeroPower"” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

S
Reactive Power Compensation Rating (KVAR)
CDE 50 Hz EPFC’
KVAR CDEP/N NOMINAL C, NOMINAL CAN SIZE APPROX WEIGHT

CURRENT (A

400 VAC, 50 Hz, 3-Phase Delta Connection

EPFC0075G33H w08 149.2 75x210

) CAPACITANCE (pF) D x H (mm) (kg)

RMS

EPFC0125G33H DL I 248.7 95x210
EPFC020G33H 397.9 95 x 247
EPFC030G33H 596.8 116 x 247

415 VAC, 50 Hz, 3-Phase Delta Connection

EPFC050A33H X 116 x 353
440 VAC, 50 Hz, 3-Phase Delta Connection

EPFC0075P33H I 1233 75x175

EPFC0125P33H 205.5 85x210
EPFC020P33H 328.8 95 x 247
EPFC030P33H 4932 116 x 247

Custom ratings and sizes available. Please contact CDE.

167 John Vertente Blvd. Tel: +1-508-910-3500  sales1@cde.com
New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com



AeroPower"” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

I\ |

Reactive Power Compensation Rating (KVAR)

NOMINAL C, NOMINAL CAN SIZE
CURRENT (A,,,)) CAPACITANCE (pF) D xH (mm)

KVAR CDEP/N

480 VAC, 50 Hz, 3-Phase Delta Connection

5 EPFC005Q33H 6 69.1 75x175 0.94
7.5 EPFC0075Q33H 9 103.6 75x210 1.08
10 EPFC010Q33H 12 138.2 85x210 1.41
125 EPFC0125Q33H 15 172.7 95x210 1.36
15 EPFC015Q33H 18 207.2 95 x 247 1.93
20 EPFC020Q33H 24.1 276.3 95 x 247 1.93
25 EPFC025Q33H 30.1 345.4 116 x 247 2.81
525 VAC, 50 Hz, 3-Phase Delta Connection

5 EPFCO05R33H 5.5 57.7 75x175 0.96
7.5 EPFC0075R33H 8.2 86.6 75x210 1.11
10 EPFCO10R33H 11 115.5 95x210 1.36
125 EPFCO125R33H 13.8 144.4 95 x 247 1.93
15 EPFCO15R33H 16.5 173.2 95 x 247 1.93
20 EPFC020R33H 22 231 116 x 247 2.81
25 EPFC025R33H 275 288.7 136 x 247 2.99

*Made in India

Outline Drawings

LABEL

16:2

Different terminal options available upon request.

CD Aero

cg,é

A Division of Cornell Dubilier Electronics, Inc.
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New Bedford, MA 02745
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AeroPower” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

CAPACITOR FUNDAMENTALS

A capacitor is two conducting su>aces isolated from each other by insulating material called dielectric mate-
rial. The capacitor is designed to be an electrical device characterized by its capacity to store an electrical
charge and to be a passive electrical component that has two terminals. These terminals have a potential
difference because of the stored charges in the capacitor. The effect of the capacitor in the electrical field is
known as capacitance.

The Capacitance: a capacitance is the ratio of the electrical stored charge in the capacitor to the electrical
potential on the terminals of the capacitor.

Q=cv
1
E==CV?
2
1
CAPACITANCE UNIT E= EQV

The unit of capacitance is the Farad which refers to the English scientist Michael Faraday who studied the
electromagnetic field and static electricity. This research helped him to discover the effect of capacitors in
an electrical circuit.

1 Farad = 1 coulomb/volt

Farad means: The effect of the capacitor (capacitance) in the electrical circuit which requires a charge of 1
coulomb to create a potential difference of 1 volt between the plates of the capacitor.

Capacitors are reactive devices, so they give different impedances in the electrical circuits depending on the
frequency and voltage applied to them. For practical applications, capacitance is much less than a farad.
More typically, one will see values of:

1 Pico farad (1pF) = 107'* farad

1 Nano farad (1nF) = 10 farad

1 Micro farad (1uF) = 10 farad
CAPACITANCE CALCULATIONS

. Q
fluxdensity B = 1
. . . vV
electrical field intensity g = - 3 /]éj
é \ g &
B =¢E 5 03’( g
— © o
g 2
Q v Q €A 2 & g
_—= — = —_- = — T _\ 2
a=a 20=y=7 ] Q’g’\?‘ 8
= ©
A A A~
C=eo&r 7 2> &= ¢g¢& g

&o: Permittivity of free space (8.854 pF/meter)

&-: Relative dielectric constant (unit-less)
A: Area of the plates (m?)

d: dielectric thickness (mm)
23



AeroPower” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
FOR HIGH RELIABILITY APPLICATIONS

THE EQuIVALENT CAPACITORS | \

In Series:
IT=11+12+I3+

Qr =0, +Q;+ Q3+ ...

o

VT =
Cr

VT=V1+V2+V3+
11 12 13
r=2,2,2, NI | S N S —
G G G
C1

VT—(I+I+I+>
“\c, ¢, c T

&
=27 v
i=1 " :
if two caps. connected in series F_LQ_éi

Cr=—
L

|: total current

|, current for capacitor (1)

|: current for capacitor (2)

Q,: total charge

Q,, Q,, Q, : the charge for each cap.
V.. total voltage

In Parallel:
V]_ =V2 =V3 = "'VTL=VT
IT=11+12+I3+ +ITl

Qr =01 +Q,+0Q3+ ..+ 0y

i 13 14
Gr = Crbr | | I U B
QT = C1V1 + C2V2 + C3V3 + ...+ CnVn V L,| L,2 __CB __C4 __Cﬂ
QT:(C1+C2+C3+...+C)V ,
" Fig 5

CT:C1+C2+C3+ ...+Cn
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AeroPower” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

I\

ScHemaTic CircuiT FOR THE CAPACITOR

Rp
VALV
ESL C ESR
V
Fige

R.: capacitor leakage resistance
ESR: Equivalent series resistance
ESL: Equivalent series inductance
C: Equivalent series capacitance

CapacimTive REAcTANCE (Xc)

The capacitive reactance is the effect of the capacitor in the electrical circuit.

v T 1
¢ wC 2nfC

w =2mf

AC CaPACITOR

An AC capacitor must care about the:

1. Phase shift between the voltage and the current of the capacitor. For the ideal capacitor the phase shift
will be 90 ©, but because of the effects of ESR and ESL, the phase shift will be less than 90 °. The difference
between the phase angle @ and 90 ° is § (loss angle), and can be measured through the dissipation power
factor.

2. Resonance frequency

DissipaTion FacTor (DF)
Is the ratio of the ESR and (Xc) it is also known as a tangent of the loss angle (). This factor is:

2,
DF = ZEBR — . - ESR =i
1 '|Xc| :
6 !
5\ !
tand = ESR _ DF :
[Xcl :
—ch ————————
1
ESR = tand — ——
2nfC Fig 7

25



AeroPower” Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
FOR HIGH RELIABILITY APPLICATIONS

| : root mean square value for thle kted capacitor current
ESR: Equivalent series resistance

d: losses angle between ESR & Xc

At the same time:
The dissipation factor is the ratio of losses power to the reactive power of the capacitor.

Plossed
tand = ———————
an 2 fCV?
Proceed * real power lossed in ESR

tand: tangent for the losses angle between the ESR and Xc
f: frequency of the power supply

V: rated voltage on the capacitor

C: capacitance of the capacitor

2. Resonance frequency:
From the schematic circuit for the capacitor the impedance of the capacitor (Z)

2

1

When the capacitive reactance equal to inductive reactance the impedance (Z) will equal ESR then the reso-
nance frequency occurs

XL, =XC,

1

21 - -ESL = ————
" fres Zn'fres C

1= (271')2 "ESL-C- (fres)z

1
Jres = 2mVESL - C

Z: capacitor impedance

ESR: equivalent series resistance

f: frequency of the applied voltage on the capacitor terminals
ESL: equivalent series inductance

C: the capacitance

XL : equivalent inductance reactor of the capacitor

Xc: equivalent capacitive reactor of the capacitor

C D Ae ro 167 John Vertente Blvd. Tel: +1-508-910-3500  sales1@cde.com

New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com
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AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
| / FOR HIGH RELIABILITY APPLICATIONS

I\

Equations for Power Factor Correction and Harmonic Distortion (Balanced Phase Loads)

V><I

d KVA = Single-Phase
C,=C+C,+C,+-C,=> C, 1000
i=1
KVA = M Three-Phase
1000
CT Cl Cz C3 Cn i=1 Ci
RMS "I +Zlh
DF =Tan(0) = EX—SR =2z f)(C)(ESR)
C
Power Loss = (27 f)(CxV?*)(DF)
X.= !
2z f)C
_ KVARX107
"Qrf)KV)
KW (Motor Input) = M
YELf
kva=tW _ J(KW)? +(KVAR)?
PF
2
KVAR = 2%xfxCi3><(KV)
10
KVAR, = KVAR, x[ } [ff‘ }
VR fR
2 2
KVAR = hpx0.746| |1 PI;"O B 1 Pfo
n PF, PF;
C D E C e O 167 John Vertente Blvd. Tel: +1-508-910-3500 salesl@cde.com
A Division of Cornell Dubilier Electronics, Inc.New Bedford, MA 02745 Fax: +1-508-995-3000  www.CDE.com
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AeroPower™ Power Factor Correction Capacitors

SINGLE-PHASE AND THREE-PHASE PFC CAPACITORS
FOR HIGH RELIABILITY APPLICATIONS

I\

Legend
K 1000
\W Watts
\Y% Volts
A Amperes
hp Horsepower
C Capacitance (Farads)
PF Power Factor

KW Working Power (1000 Watts)

KVA  Total Power (1000 Volt-Amperes)
Reactive Power (1000 Volt-Amperes
Reactive)

o Loss Angle

KVAR

Vi Line Voltage

I Line current

f Frequency
KVAR: Effective KVAR KVAR De-rating for
KVARr Rated KVAR Voltage & Frequency

Connection Types

I A

Delta Connection

C D Ae ro 167 John Vertente Blvd.

New Bedford, MA 02745

CI}E

A Division of Cornell Dubilier Electronics, Inc.

Va
Vr

fa

PFo
PFr
Irvs
I
In
Cr
Xc
Iph
DF
ESR

Applied line Voltage

Rated line voltage

Applied frequency

Rated frequency

Motor efficiency

Initial Power Factor

Target Power Factor
Root-mean-square value of current
Current at fundamental frequency
Harmonic current of order h

Total capacitance (Farads)
Capacitor reactance

Phase current

Dissipation Factor

Equivalent Series Resistances (Ohms)

Wye Connection

Tel: +1-508-910-3500 salesl@cde.com
Fax: +1-508-995-3000 www.CDE.com
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CDE PFC Capacitor Care, Troubleshooting
and Common Issues

(
\

Why Do You Need Power Factor Correction?

Power Factor Correction capacitors (PFCs) save power in an electric power system, and the savings can be substantial. PFCs do
this by helping filter the harmonics load in the power system, which allows more efficient usage of utility power and reduces
the amount of current lost. More useful power is transferred to the power system without requiring larger wiring or more robust
equipment.

If a power system is receiving “dirty” power (fluctuations, harmonic dissonance, etc.) the PFC capacitor can filter these out and the
capacitor will not fail. Use of PFC capacitors in industrial or manufacturing settings results in significant cost savings and longer
equipment life. The efficient use of power also means the utility grid can avoid building additional power generators, saving
capital cost, specifically in emerging markets.

How Does Power Factor Correction Work?
Electric power has two components:
1) Active power which produces work.

2) Reactive power, which is needed to generate the magnetic fields required for the operation of inductive electrical equipment,
but performs no useful work.

Active (or“real”) power is measured in KW (1000 Watts)

Reactive power is measured in KVAR (1000 Volt-Amperes Reactive)
Total (or“apparent”) power is measured in KVA (1000 Volt-Amperes)
The ratio of working power to total power is called power factor.

Real Power  (expressed in Watts)

PF =
Apparent Power (expressed in VA)

=3 CD Aero
CDE r
/ 167 John Vertente Blvd. Tel: +1-508-910-3500 salesl@cde.com

A Division of Cornell Dubilier Electronics, Inc. New Bedford, MA 02745 Fax: +1-508-995-3000  www.CDE.com
29



CDE PFC Capacitor Care, Troubleshooting
and Common Issues

Top: Input Voltage Bottom: Input Current
TTTTTTTTTT

LA A TTTITT7TT T

1>

Power factor correction capacitors increase the power factor by supplying reactive
power when installed at or near inductive electrical equipment. Ideally, the
E electrical load (motor, lights, etc.) should emulate a resistor, in which case, the

1)CH1::10aV5ms © - o i reactive power is zero. The goal is to have a perfect sinewave of the current match
F2)CH2: 1 2ASmMS . T

2>

the voltage.

Power Factor Correction Capacitors Save Money — So Keep Them Serviced!
Power factor correction capacitors lower electrical costs in two ways:

1) In many areas, the electrical rate includes a penalty charge when you have low power factor. Installing power factor
capacitors on a facility’s electrical distribution system makes it unnecessary for the utility to supply the reactive power
which would otherwise be required by inductive electrical equipment. The savings the utility realizes in reduced generation,
transmission, and distribution costs are passed onto the customer in the form of lower electrical bills.

2) The second source of savings realized by using power factor correction capacitors is in the form of increased KVA capacity
in your electrical distribution system. Installing capacitors to furnish the non-productive current requirements of the facility
makes it possible to increase the connected load as much as 20% without a corresponding increase in the size of the
transformers, conductors, and protective devices in the distribution system which services the load.

What Can Go Wrong?

Without regular monitoring and maintenance of your PFC system, the system may not perform optimally, or worse, it may be
headed for a breakdown. Issues can range from a non-ideal power factor to catastrophic failure of the entire PFC system. The
capacitors and reactors could be severely damaged or destroyed. This could result in a full power down of the facility which will
put your business lines down ($$$$). By maintaining the PFC system this can be avoided, and keep expensive replacement costs in
check.

Safety Is Always First
Before working on any power factor system, make certain it is disconnected from the main power source, and that the output of
the system is also disconnected. This ensures nothing is being fed backward through the system.

Also confirm the capacitors are discharged before disconnecting or adjusting any cabling or equipment. (PFC capacitors have
discharge resistors to prevent shock, but manually checking that the capacitors did indeed discharge is always good practice.)

In the event testing needs to be completed while the PFC system is active, use extreme caution. Check that current transformers
(CTs) are connected, as an open CT will create high voltage and could damage equipment as well as cause serious injury.

Where Should We Start?
Begin by performing a complete visual inspection of the system. This is a quick check to ensure the switches are working and the

C D Ae ro 167 John Vertente Blvd. Tel: +1-508-910-3500 salesl@cde.com

New Bedford, MA 02745 Fax: +1-508-995-3000 www.CDE.com
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CDE PFC Capacitor Care, Troubleshooting
and Common Issues
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capacitor banks are also working properly.

- Look for discolored components, bulging and/or leaking capacitors and signs of heating and/or moisture. Bulging in a
capacitor is a telltale sign that it is at the end of its life.

- Check reactors for discolored cabling or cases.
- Check that fans are free of debris and in proper working order.
« Check the PFC controller and manually step through connecting each capacitor bank.
- Check the PFC % and ensure the phases are balanced.
Checking for Hot Spots
Thermal imaging is a great tool to evaluate an electrical system’s performance. Imaging will need to be completed with the system

running, so ensure you are following proper safety procedures first. Get your thermal imaging information where the wiring
connections are to the capacitors and reactors - this includes the terminals of the capacitors.

- Check the capacitors for hot spots as well as the reactors. To do this, you will need to confirm the capacitors and reactors you
are monitoring are live. There are usually manual settings from the PFC control to connect the components.

« Check specifically for temperature differences between phases of more than 7° C.

« Check that the spacing between capacitors is appropriate — 2 cm. minimum is usually standard. If there is forced air in your
system, ensure the flow is appropriate and this is not causing heat transfer from one component to the next.

- If cabling or terminal heating is abnormal, ensure terminals are tightened to the appropriate torque, and that cables are not
worn. Power down the system before adjusting.

Check Capacitance

Depending on the system, you will want to power down and make certain any three phase transformers are disconnected to
ensure the proper measurement of the capacitor. Also, check that the capacitors are discharged before measuring capacitance. A
charged capacitor can cause shock and/or damage to the equipment otherwise.

- Check the voltage across the capacitor phase-to-phase as well as phase-to-neutral. The voltage across the capacitors should
be zero.

- Check the capacitance per the configuration Y, delta, and neutral connected. All phases of the capacitor should read within a
single digit % of each other. A larger capacitance difference between phases is cause for further investigation.

- Itis also good practice to measure the capacitance at more than one frequency.
Check Current
Checking current will need to be completed with a live system, so exercise caution.

- Using a current clamp CT, a best practice is to measure the current through the PFC system’s current transformer and calculate
the current on the line (this measurement can be used to validate the PFC panel).

CD Aero

A Division of Cornell Dubilier Electronics, Inc.

167 John Vertente Blvd. Tel: +1-508-910-3500 salesl@cde.com
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- The CT ratio should be multiplied by the current measurement to calculate the current through the line/phase of the capacitor.

The current measured will be the RMS (Root Mean Square) current through the capacitor (this current includes harmonics).
Ensure the RMS current is acceptable for the capacitor rating and design.

Each current measurement on each phase should be within a single digit percentage of one another. Any phase imbalance will
require deeper investigation.

«If the CT current is in question (measurement is high or low), measuring the line current for each phase into the capacitor
would be the next step. As the current is much higher in the line than on the PFC system’s current transformer, ensure the
current clamp and meters are configured so as to measure the higher current.

Check Voltage

A check of the voltage will also need to be completed with a live system (use caution).
« Check the RMS voltage for each phase measuring from phase-to-phase and also phase-to-neutral.

« Check that your voltage measurements comply with the capacitor design limits. Each phase should be within a single percent
of one another. Any phase imbalance will require further investigation.

Take a Deeper Dive — Harmonics and Transients

If the RMS measurements were within specifications, a study of the current and voltage harmonics would be a good idea. This
will help you to understand power fluctuations due to transient loads from variable speed drives and any other nonlinear loads.
Checking for systems tuned to harmonics is also a best practice when troubleshooting a faulty PFC system.

In Conclusion, Continued, Regular Maintenance

Yearly visual inspection of the PFC system is a good practice to certify the system is in good working order. It can become quite
costly if routine maintenance is not completed as the cabling, capacitors and reactors may become damaged and require
replacement. By maintaining the PFC system this can be avoided the expensive cost of replacement can be kept in check.

C D Ae ro 167 John Vertente Blvd. Tel: +1-508-910-3500 salesl@cde.com
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About CDE

CDE is a leading provider of film capacitors for industrial, medical and specialized applications serving original equipment manufacturers (OEM) and distributors.
The company has world-class design, manufacturing and testing facilities in New Bedford, Massachusetts and global manufacturing facilities in China and India to
enable quick turn-around for shipping and delivery worldwide.

CDE capacitors are among the world’s most reliable components. Our extensive custom design and development capabilities coupled with broad, standardized
product offerings allow us to provide intelligent capacitor solutions that meet or exceed our customers’ application
requirements.

Our aim is to be the best and most sought after provider of capacitor solutions for specialty markets.

/ CDE Corp.
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