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About us

COMMITMENT TO QUALITY

‘INDTECH CAPACITORS PVT.LTD. is committed to provide

customers with defect free products through our
program of continuous improvement. Quality shall, in
every case, take precedence over quality.”’

Reactive Power
Capacitors

CAPACITORS

With our targeted products and
customer centric approach, we
envision the organization to
become one of the leading
names in global market. We
continuously make efforts to
enhance our output and sustain
the quality level to ensure we
always adhere to international
standards.

Capacitor Duty
Contactors

s

Our mission is to serve the
power sector in the world with
our esteemed products.
Reaching highest level of
excellence through impeccable
service, dedicated after sale
service, wide range of products,
and customer satisfaction is

COMPANY PROFILE

Indtech Capacitors Pvt. Ltd. one of the leading capacitors manufacturer and supplier in

-

India. Ever since its establishment in 1998, the company has been focusing on creating high
quality products that match all your capacitor needs. We take pride in our elite and

what we as a team work
towards. We also strive hard to
maintain and uphold the quality
standards and business

The values define the character
and stature of an organization.
For us atIndtech Capacitors, our
core values are our pillars of

Filter Circuit/
Harmonic Reactors

conduct. strengths and every day we
draw inspiration to do better
keeping these values as base.

Our core values are -

customized service. Indtech Capacitors is a name that's become synonymous with
supreme quality and customer satisfaction. The best part about our services is that we are

open to learning. Challenges have never stopped our growth, rather we take them as a
learning opportunity. Some of the main primary competitive advantages that you get with
Indtech Capacitors include the following :

Controller

¢ Innovative and high quality products

Reactive Power

 On time delivery

« Ethical business practices

« Reliable and dedicated teams e Customer Satisfaction

e Client centric approach «On - Time Delivery
« Complete quality assurance

Create value & - Integrity
challenge the future

 Transparency

Reactive Power
Capacitor Selection
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REACTIVE POWER COMPENSATION

QUALITY POLICY & CERTIFICATES
with an impressive portfolio

The instruments at Indtech Capacitors pvt. Itd. are
always monitored and kept fully calibrated.

Calibration certificates available upon request.
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QUALITY POLICY

WE AT INDTECH CAPACITORS PVT. LTD. ARE
COMMITTED TO ACHIEVE TOTAL CUSTOMER
SATISFACTION IN MANUFACTURING PLASTIC FILM
POWER CAPACITORS (PFC) AND ALLIED PRODUCTS OF
CONSISTENT QUALITY AT COMPETITIVE COSTS WITH
ON TIME DELIVERY OF THE SAME.

THIS SHALL BE ACHIEVED THROUGH TRAINING,

CONTINUAL IMPROVEMENT IN TECHNOLOGY
SYSTEMS, SKILLS & RISKBASED THINKING.

Organization Quality Objectives

-TO THE LEVEL FROM 96% - 98%.

- TO ENSURE 100% ON TIME DELIVERY.

- TO INCREASE THE TOP LINE GROWTH OF THE COMPANY BY 20% EVERY
YEAR.

- TO MAINTAIN THE INTERNAL REJECTION LEVELS TO WELL BELOW 1%.

- TO MINIMIZE THE CUSTOMER COMPLAINTS TO 2 PER YEAR.

- TO DECREASE THE REJECTION RATE FROM 4000 PPM TO 1000 PPM.

Place : Tronica City ASIF MALIK
Issue :02/Rev: 1
Date :15.08.2018 PARTNER
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CREATE VALUE & CHALLENGE THE FUTURE
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Has been successiully assessed &
the following standard:
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Deign,Development Manufacture nd Spply of
Polypropyen) FimCapaitorsandPower Ca

Certificate No. EMS/IDAS22/A161)
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“Design,Development, Manufacture and Supply of NPP Metalsed
Polypropylene) im Capactors and Power Capacitors”

We aim at Consistent Quality Control
Customer satisfaction & Reliability
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Components For Reactive Power Compensation

DURABLE
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ENERGY

Efficient

RELIABILITY
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REACTIVE POWER COMPENSATION

COMPONENTS FOR REACTIVE POWER COMPENSATION

DETUNED REACTOR

PFC CAPACITOR GROUP
|

l '

Box Type (Metal/Plastic) Cylindrical Type (Aluminium)

IR

Page: 33-34 Page: 35-34

a0

Safe Device, Burst Proof Non-Safe, Agri Duty
1 (-5kvar) or 3¢ Epoxy Topping

(Aluminium Bodly) Page : 17-20
Page: 17-20
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CONTENTS

Normal Agri Heavy Normal/Agri Standard Heavy Super Heavy
1- 25 kVAr 1-5kVAr 5 - 50 kVAr 1- 25 kVAr 0.5-25kVAr 0.5-50kVAr 1- 30 kVAr
(Metal Body) 1¢ or 3¢ 50Hz (Metal Body) Page  21-24 Page: 25-28 Page : 20-32
Page : 33-34 (Plastic Body) (safe Device/ Qil Filled)

Reactive Power Compensation BASICS...............ceneceisnneecssissssessssnnns 9-16

About of power basics, Benefits of reactive energy management, Features of PFC.
Reactive power is the required to create a magnetic field in inductive consumers like motors,
transformers, ballasts, induction furnace, etc, i.e, coils of any design.

Redctive POWEK CAPUCILOFS...............ocetceeeiessssisssssssssssssssssssssssssssssnees 17-30

Types of reactive power capacitors, Power capacitor for reactive current compensation in single
phase and 3-phase versions, developed for the highest requirements. Apart from a long operating life
and current and voltage load capacity, safety in case of overload (all pole internal overpressure
disconnector) is a crucial advantage.

CapaACitor DUtY CONTACTOLS..............coceeiceeiieeeeiissssssssisssssssssssssssssssssssssens 31-32

Capacitor contactors for switching detuned and conventional three-phase capacitors.

Multiswitch low-voltage switching device are produced and tested according to the relevant national
and international rules and regulations with thyristor switches, you can connect and disconnect
capacitors quickly and without wear & tear.

Filter Circuit/ Harmonic REACIOLS.................ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesessessessen 33-34

Electrical energy is a significant production factor for industry, and its efficient use should be a
primary objective. Reducing the reactive current component by PFC correction helps to save energy.
The increasing use of modern power electronic apparatus (drives, uninterruptible power supplies, etc)

that produce non- linear current influences and loads the network with harmonics (line pollution).

REACTIVE POWEK CONTIOMIEY ... eeessesesssssessessesessssnsessssessasssnns 35-36

This innovative PFC controller offers very intelligent control behavior and is extremely user-friendly
due to menu-driven handling (plain language). The multi functional display makes installation,
handling and maintenance as easy as possible. Harmonics display is standard, interface Rs232 or

Rs485 optional.

Reactive Power Compensation Selection for Solution........................ 37-45
Installation & Maintenance of Reactive Power Capacitors.................... 46-48
SAIES NETWOIKS ... ssasssssasecs 49-50
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Reactive Power
Basics

Reactive power is the power required to create a magnetic field in inductive
consumers like motors, transformers, ballasts, induction furnaces, etc,, that is,

coils of any design.

Reactive power is also known as magnetizing power. It oscillates between the
consumer and the energy provider at twice the network frequency and thus

loads cables, fuses and transformers.

Reactive Power

(Measured in VAR)

<
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Active Power
(Measured in Watts)

P= V(ms) * Irms)*Cos ¢

RELIABLE | LONG LASTING | VALUE
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POWER FACTOR CORRECTION - PFC

ABOUT

The necessity of power quality is increasing, and power factor correction (PFC) will be implemented on a growing
scale in future. Enhancing power quality — improvement of power factor — saves costs and ensures a fast return on
investment. In power distribution, in low- and medium-voltage networks, PFC focuses on the power factor (cos fa) and
the optimization of voltage stability by generating reactive power - to improve voltage quality and reliability at
distribution level.

POWER FACTOR (cos o) TYPES OF PFC (DETUNED OR CONVENTIONAL)

Low Power Factor results in - individual or fixed compensation (each reactive
higher energy consumption and costs. power producer is individually compensated).
increased voltage drop in power distribution networks. + group compensation (reactive power producers
less power distributed via the network, connected as a group and compensated as a whole).
power loss in the network. - central or automatic compensation (by a PFC system
higher transformer losses, ata central point), mixed compensation.

POWER FACTOR IMPROVEMENT

Power factor improvement can be achieved by

« compensation of reactive power with capacitors,
» active compensation — using semiconductors.

« overexcited synchronous machine (motor/generator).

BENEFITS OF REACTIVE ENERGY MANAGEMENT

« By providing proper Reactive management system the adverse effects of flow of reactive

energy can be minimized

SAVINGS ON THE PROPER UTILIZATION OF SYSTEM BENEFITS TO DOMESTIC
ELECTRICITY BILL CAPACITY BY UTILITIES CUSTOMERS

*Decrease in KVA demand *Reduction in line losses. *No benefit on billing.
«Eliminate penalties on «Improvement in Voltage. *However most of the domestic
reactive energy -Better utilization of equipment have capacitor
*Reduce power loss in substation capacity and as a part of it. Ex. Electric Fans,
transformers thereby more revenue. Air Conditioners, Domestic
«Reduction in Line Current -Prevent overloading of Pump Sets, Washing Machines,
Television, Musical Systems etc.
«Capacitor in addition help
the operation of equipments,

and hence the cable size. Transformers, Transmission

*Reduction in Switchgear & Distribution lines / Cables

ratings -
and Switch gear. o
*Reduction in Voltage . it improves the Power Factor
. *Resulting in significant .
fluctuation and thereby all benefits of

economic savings. .
9 improved Power Factor.

INDTECH CAPACITORS PVT. LTD.
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Reduction in Electrical Bill

v

Reduction in kVAr

v

Reduction in kVA Demand

REACTIVE POWER COMPENSATION

Reduction in Line Current 4—' |—> Reduced Loading on Transformer

P Reduction in Switchgear Rating

I Reduction in line losses / Cable losses

L——————— Reduction in voltage regulations

PRINCIPLE OF REACTIVE ENERGY MANAGEMENT

+ cos(B,)= power factor before compensation
X cos(8,)= power factor after compensation
1 MVAR' e .

Reactive Power

% Compensation
S
Q (by STATCOM)

/ 4
Reduced

reactive power

need/demand

_____ Voo

Active Power P Available P 1MW

Power Triangle & Power Factor

Reactive power need/demand
Reactive Power
®]

!

Real Power P = VI Cos8
VIcosd > v Cose—i
5 VI
© =
£Q Cosf = :\/ﬂA
; _g Cosd = True Power
g 059 = Apparent Power
& Cos6 =%
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Other reasons for reactive power compensation
Thus, the main objective of reactive power compensation is to

reduce the reactive power costs billed by the energy provider
to"zero."

Another reason for reactive power compensation is to reduce
the current load. For this, let's take a closer look at the formula
for active power:
P=U x| xcoso x /3
If we apply it to the current, this results in the following formula:
1= P

Uxcos¢ x V3
The current thus depends on the power factor cose. Let's cal-
culate the current reduction using an example:
An additional consumer with a power consumption of 35 A is to
be connected to a sub-distribution unit with 250 A at an
outgoing line. The following values were measured:
U =400V
I =238A
cosp =0,72
P=UxIxcospx+3=400Vx238Ax0,72x/3=18.700 W
If you increase the power factor cose to 0.97 by compensation,
the currentis reduced from 238 A to:
1=P/(Uxcospx+/3) =118.700 W /(400 Vx0,97x./3) = 176 A
By compensation of the reactive power, the current consump-
tion was reduced by 62 A. Now, the consumer still required can
be connected with 35 A.

As can be seen from the power triangle, using a compensation system reduces the reactive current requirement (reactive energy costs)

and thus the apparent power.

TYPES OF COMPENSATION

1. Fixed compensation This Fixed Compensation uses one or
more capacitors to provide a constant level of compensation.
Switching of Capacitor:

+ Manual: by circuit-breaker or load-break switch

+ Semi-automatic: by contactor

+ Direct connection an appliance and switched with it

These capacitors are applied: At the terminals of inductive
loads (moinly motors), atbus bars connecting numerous small
motors and inductive appliances for which individual
compensation would be too costly In cases where the load
factoris reasonably constant.

2.Variable compensation
« APFCpanelss Contactor [ Thyristor based ePFC

The primary reason for Variable compensation is the variation
of loads in the network. In many applications the process are
not constant through out the day, hence the reactive energy
required varies as per the load profile, to eliminate the risk of
leading power factor and to optimize the kVA demand, the

variable compensation techniques are used.

WWW.INDTECHCAPACITORS.COM

Why does the energy provider bill the reactive energy?

The degree of load created by network transformers, transmission lines and

power plants is expressed as apparent power (S). It is calculated from the

active power (P) and reactive power (Q).

s=/(P2+Q2)

As can be seen from the formula, the transmission equipment of the network

operator is additionally loaded by the reactive power. To keep the current-

related losses to a minimum and to guarantee economic energy transport,

network operators stipulate a minimum power factor cos¢. This describes

the ratio of active to apparent power.

cosp=P/s

Energy meters for commercial and industrial use not only measure the

active energy but also the reactive energy, which is billed in accordance with

the electricity supply agreement. For most energy supply networks, a cos¢ of

0.9 is specified. Here, 50% of the consumed active energy obtained from the

power supply network may be taken as reactive energy free of charge in the

billing period.

RELIABLE | LONG LASTING | VALUE
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Installing reactive power compensation
Connection to the distribution is done in a similar way as for a

Disturbances in compensation systems

Consumers have changed in recent years. Motors are for
larger consumer. The wire cross-section and back-up fuse are example equipped with frequency converters, electronic control
defined depending on the compensation selected. In our  gears have become standard in illumination and clocked power
example, the 200 kVAr system consumes 288 A of current (1.44 supply units in power electronics. The current consumption of
A per kVAr). 3x240/120 mm? is chosen as the wire cross-section these consumers is not sinusoidal, creating a voltage drop at the
and 400 A for the back-up fuse. network impedances. This drop is sinusoidal but has many times
the fundamental frequency. These harmonic voltages occur with

frequencies of 150 Hz, 250 Hz, 350 Hz, etc.

o PFC Controll . . . .
But how does a capacitor function in a network where harmonic

SR (R (R (R voltage is present? The reactance Xc of a capacitor depends on
} ! the frequency.
| | 1

> : Contactor Xxc=s——
I Reactor (2 XTTXfX C)
- T =T

: Capacitor
%8s Looking at the formula, it becomes clear that with higher fre-

quencies, the reactance Xc of the capacitor decreases. What
Schematic structure of a reactive power compensation does this mean for us in practice? Depending on how much it is
system. loaded with harmonic voltages, the amount of current a
capacitor draws increases. This in turn results in a higher thermal
To enable automatic control, the instantaneous cos¢ is needed load on the capacitor, leading to a shorter operating life. The

for the controller. This is determined by way of a current and  capacitor’s life span is halved when the maximum temperature

voltage measurement. The controller takes the measuring is exceeded by

voltage from the supply voltage for compensation. With a 7°C.

current transformer installed in the supply line to the energy Another problem in this context is the possible resonance in low-

provider, the controller can now calculate the reactive power voltage networks. In this case, the reactance of the inductance

required and compensate the system of the customer. and capacitance is the same at the resulting resonance

frequency. The resonance frequency fr can be calculated using
the following formula:
fr=1/[2xmx/(LxC)]

FEATURES OF PFC CAPACITORS

» MPP Technology

When it comes to low-voltage power factor correction, MPP Technology (metalized plastic film/polypropylene) has
demonstrated that it is currently the most suitable and most economic technology. The thickness of the dielectric
differs as a function of voltage rating. The metallization (with zinc and aluminum as its major constituents) and edge
enhancement with extra junctions or cross-profile metallization play a significant role in achieving high current
handling and stable capacitance at high operating temperatures. Heavy- edged and special film cutting technique
(optimized combination of wave and smooth cuts) produces a maximum effective surface for the metal spraying or
contacting process (winding design). This results in exceptional surge current capability. The pinching effect on the

film edge of the winding - the cause of contact edge problems — is demonstrably eliminated in this way.

» High Temperature Capability
The low loss of MPP film combined with the superior thermal conducting properties of polyurethane permits operation
attemperatures up to 80 °C hot spot temperature.

» Triple safety system

Self-healing technology, over pressure disconnection and polyurethane impregnation technology contribute to
reliable and safe PFC capacitor products.

» Polyurethane Resin

The active winding elements are heated and then dried for a defined period. In this way air and moisture are extracted
from the inner capacitor, and oxidation of the electrodes as well as partial discharges are avoided. Afterwards

capacitors are filled with polyurethane hermetically sealed in cases (e.g. aluminum). The elaborate process ensures

excellent capacitance stability and long service life.

INDTECH CAPACITORS PVT. LTD.

" INDTECH"

Filter Circuit/ Capacitor Duty Reactive Power
Harmonic Reactors

Reactive Power

Reactive Power
Capacitor Selection

Capacitors

Contactors

Controller




QUALITY | SERVICE | INNOVATION
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Self Healing

An electric breakdown is possible in the capacitor film due to electric or mechanical over stress. Due to this a small area of
metallization will get evaporated and the capacitor will continue to be in service. Continuation of these phenomena will
reduce the capacitance value as well as life of the capacitor over a period of time.

Self-healing is a process by which the capacitor restores mitself in the event of a fault in the dielectric which can happen
during high overloads, voltage transients, etc.

When insulation break down, a short duration arc is formed. The intense heat generated by this arc causes the metallization
in the vicinity of the arc to vaporise.

Simultaneously it re-insulates the electrodes and maintains the operation and integrity of the capacitor.

1. Dielectric 7. Boundary layer between gas phase dielectric and plasma

2. Metalized electrodes 8. Breakdown channel

3. Material displacing shock wave 9. Gas phase dielectric

4. Air gap with metal vapor 10. Zone of displaced metalization and dielectric (isolating region)

5, 6. Plasma zone

» Overpressure Sensitive Disconnector (OSD)

Electrical components do not have unlimited useful life; this applies to self-healing capacitors too. As polypropylene-type
capacitors seldom produce a pronounced short-circuit, fuses do not offer reliable protection.

All capacitors featured are consequently fitted with a disconnection that responds to over pressure. If numerous electric
breakdowns occur at the end of useful life or as the result of thermal or electric overload, the formation of gas produces a
fastrise in pressure inside the capacitor case. With cylindrical cases this causes a change in length because of curvature of
the lid or stretching of the expansion bead. Expansion beyond a certain degree will separate the internal wires and
disconnect from the line. Then the capacitor receives no more energy and the development of gas stops.

To ensure full functionality of an over pressure disconnection,

its elastic elements must not be hindered, i.e.

[0 1C |
- Connecting lines must be flexible leads (cables), [0 1| i
« There must be sufficient space for expansion above N |

the connections (stated for the different models), "

[
T
—

« Folding beads must not be retained by clamps.

| — " L —

Before After
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e Semi Dry Resin (Polyurethane) e Impregnated Stacked Winding e Dual Safety System

» General

The Indcap-C series is a well proven and reliable MPP (metalized polypropylene) capacitor
series for AC current applications.

The power range varies from 0.5 to 50.0 kVAr for 3 phase capacitor and 0.5 to 10 kVAr for
single phase capacitor

The Indcap-C capacitor is especially intended for power factor correction in industrial and

semi-industrial applications. The capacitors are manufactured using metalized

polypropylene film as dielectric and housed in a cylindrical aluminum case.

» Applications Low Voltage Gapacitor ‘ g o
Power factor correction (PFC) Automatic capacitor banks Fixed PFC applications, e.g. motor o S
compensation AC power electronics Uninterruptible power supplies (uPs) Drive b g .g ‘g
engineering g % g §
De-tuned PFC systems S & &

» Features Electrical Ay E
+ Upto50kVAr per case for three-phase applications  » Safety 'g g
+ Upto 6 kVArper case for single-phase applications  « Self-healing § E -
« Longusefullife, 2100 000 hours + Over pressure disconnection - 5 | g @
« High pulse current with- stand capability (200*IR) -« Isolated terminal (Ip20) 0 l 5 *8
» Mechanical & Maintenance » Environment ' '§ ‘g
+ Reduced mounting costs + Non-polluting 8— 8
+ easy installation and connection « Environment friendly product | )
« Low weight and compact volume « PCB-free e

« Maintenance-free

» Indcap-C capacitor selection
To specify and select the capacitors for PFC several factors affect the performance and the expected useful live of the
capacitors:

 Voltage, Harmonics, Temperature, Total RMS current, Inrush current, Switching operations

Filter Circuit/
Harmonic Reactors

Permanent over voltage shortens the useful live of a capacitor. The capacitor’s rated voltage must be equal or higher
than the operating voltage of the circuit to which the capacitor will be connected to.

Harmonics produce over voltage and overcorrect on the capacitors themselves. If the total harmonics distortion level
for voltage (THD-V) e.g. exceeds 5%, serious damages to installation may occur by the resonance of the circuit. In
such cases usage of series reactors (de—tuning) isrecommended.

Operation of the capacitors above the upper category temperature level will accelerate the degradation of the

Controller

dielectric and shorten the capacitor’s useful live.

Reactive Power

By keeping min. 10 mm spacing and Indcap-C capacitors mounted in upright position, better thermal conditions will
ensure best performance and a longer useful live.dielectric and shorten the capacitor’s useful live.

Reactive Power
Capacitor Selection

INDTECH CAPACITORS PVT. LTD.
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Residual voltage should not exceed 10% of rated voltage while re-switch- ing capacitors. During the charging period of
the capacitors the current is very high — if switched in automatic capacitor banks, it is very likely that discharged
capacitors are connected to charged ones already connected to the grid. In such cases the maximum permissible
transient peak currentis 100* IR.

During the switching process thermal and electrodynamic-stresses are developed caused by transient over-currents
of high amplitude and frequency and may damage the system. Capacitor contactors with preloading resistors or
series- inductance (cable twins between contactor and capqcitor) will avoid excessive transient currents.

» Extended useful life of 100000 operating hours
After along drying phase in a high vacuum to eliminate moisture from the active element, the capacitor is impregnated
.The caseis filled with biodegradable soft resin.

This production process helps to avoid oxidation and partial dis- charges (corona effect), promoting capacitance
stability over an extremely long period, an essential in filter circuit applications.

» High inrush current withstand capability is crucial
Capacitors used for power factor correction undergo a lot of switch- ing operations.
The high inrush cur-rents that go along with this must be handled without
degrading use ful life. The pulse strength of this technology comesin
particular from the enlarged, sensitive contact area

(improved metal spraying).

» Crucial For Panels
Parallel connection of capacitors Non-detuned capacitors
Capacitor banks using standard contactors

Discharge Resistor
A Charged Capacitor must be discharged before re-switching to prevent premature failure. Built-in discharge resistors
are used for discharging the capacitor within 180 second.

AariDuty
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N
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PFC BOX TYPE CAPACITOR

e Semi Dry Resin (Polyurethane) e OilFilled e Impregnated Stacked Winding e Dual Safety System

» General
The IndCap-B (metalized polypropylene) capacitor series has been designed for power factor correction in low-

voltage plants.

The power range is from 1 kVAr through 50 kVAr for a single capacitor container. PFC capacitor modules are
available for single- or three- phase applications in normal or heavy-duty design. Modules contain the required
number of single-phase capacitors in delta connection.

The capacitors are housed in a single rectangular steel case and are connected to three offset screw terminals
(terminal block). This construction enables simple and inexpensive installation on site and saves inventory costs

onspares.

» Applications » Mechanical & Maintenance

Capacitors

« Power factor correction Automatic

Reactive Power

« Suitable for pole and floor mounting
PFC systems (capacitor banks) « Easyinstallation and connection
« Individual fixed PFC (e.g. motors, » Easy maintenance andreplacement
transformers, lighting) » Safety
« Group fixed PFC Outdoor version + Self-healing
available » Over pressure disconnection
» Electrical Features + Polyurethane resinimpregnation

+ High pulse current with stand » Environment

Capacitor Duty
Contactors

capability
- Long useful life (80 000/100 000 h)

» Non-polluting

« Environment friendly product
« PCB-free

Filter Circuit/
Harmonic Reactors

Reactive Power
Controller

Reactive Power
Capacitor Selection

INDTECH CAPACITORS PVT. LTD.
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POWER CAPACITORS
The Reliable Capacitors

AGRICULTURE DUTY CAPACITOR_CYLINDRICAL

About us

Reactive Power Capacitors

Agri Duty

QUALITY
CONSISTENCY

RELIABILITY

Power capacitors for reactive current compensation in single-phase and 3-

phase versions, developed for the highest requirements. Apart from a long

Reactive Power
Capacitors

operating life and high current and voltage load capacity, safety in case of ENERGY

Efficient

overload (all-pole overpressure disconnector) is a crucial advantage of the

compact dry technology components. Other features are good heat
DURABLE

Long Lasting

dissipation, low self-heating as well as reliable performance at high ambient

<I‘| POWER CAPADI'WRS

« Power factor correction of domestic & commercial air conditioners

>
2
O
(j nDTECH =4
temperqtures' II."“W“W‘ Low Voltage Capacitor % §
2§
o 5 g
&
~E >
<|r.!mar,5sm J ol 5
N =5
B 8 2
Applications : 0.0
- 9 o
. . i =
- Power factor correction of agriculture loads 3 = g
.E’g T
<:

Reactive Power
Controller

Reactive Power
Capacitor Selection
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capability.

REACTIVE POWER COMPENSATION

INDTECH Agri Duty Capacitors are high grade metalized polypropylene

Technical Specifications

capacitor from 1 - 25 kVAr. These capacitors come with a biodegradable
soft & dry resin . These capacitors are self healing type. The capacitors
come with an over pressure disconnector or dry and finger proof terminals.
capacitors are light duty power factor correction capacitors. These
capacitors are meant for light duty application and are mainly used for

agriculture pump sets with a maximum of 5% harmonics withstand

(Reference for Design)

Type Cylindrical

. ACS -(0.5 to 25kVAr), ABWCS - (10 kVAr & above)
ACWCN -(0.5 to 25 kVAr), ACPCS - (0.5 to 5 kVAr)

Standard

IS 13340:2012 -1 & 2, & IEC 60831-1& 2

Rated Reactive Power range 1-25 kVAr
Rated Voltage 230-690 Volts
Rated Frequancy 50/60 Hz

Maximum Over Voltage

Un max.

Vr +10% (up to 8 hiin 24 h)

VR +15% (up to 30 min in 24 h)
Vr + 20% (up to 5 min in 24 h)
VR + 30% (up to 1min in 24 h)

Over Current

Upto1,3xIr
(Up to 1.5 x Ir including combined effect of harmonics, over

voltage and capacitance)

Dielectric System

Metallized Polypropylene Film (Heavy Edge), Self-Healing

Losses

<0.5 Watt/ kVAr

Protection class

1P20

Cooling

Natural Air Cooled

Max. above from sea level

4000 mtr's

Case

Aluminium Can

Discharge Resistor

Special Design International Discharge Resistance 75V in less
than 180 sec.

Max. 1I6mm Cable With Arc Protection Double Three day

Terminal

terminal
Execution Indoor / Outdoor
Incrush Current Upto 200 x Ir
Tolerance on Capacitance -5% to +10 %

Test Voltage (Terminal to
Terminal)

2.15 x VR AC for 10sec.

Test Voltage (Terminal to

3000 Vac for 10 sec.

Casing)

Temperature Category -25°C/55°C
Mounting Position Vertically
Max. Humidity 95%

Grounding & Mounting

With M8/MI12 Stud, Protection Type : Over pressure sensitive 3
Phase disconnector (ACS) , Self healing

Impregnent

Non PCB, Biodegradable oil Semi Soft Jelly/Dry

No. of switching operation

Imax : 5,000 switching per year (For ACS)

WWW.INDTECHCAPACITORS.COM 19
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Low Voltage Capacitor

Agri Duty

POWER FACTOR CORRECTION CAPACITOR

Low Voltage Capaciter

AgriDuty
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Safe Device_440V_3 Phase_50Hz_Seamtop_Wire/Screw Terminal

UOM >>

Sr.
[\[o}

Product Code

RELIABLE | LONG LASTING | VALUE

14"7:\¢

Reactive Capacitanc

Power

MF

e

15:13340

i}
n @
-IHI o@*
Zupr>

Amps. = mm

Type of

Current . .
Termination g p

H

®
H

Pc’s

Capacitor Size Pack
Qty.

CExq

1 I050E53ACS 0.5 275x3 0.66 Fig. 1 45 85 35
2 I001ES3ACS 1 550x 3 1.31 Fig. 1 50 104 30
3 I002E53ACS 2 1.00x3 2.62 Fig. 1 50 128 30
4 I003E53ACS 3 16.50 x 3 3.94 Fig.1 50 150 30
5 I004E53ACS 4 22.00x 3 5.25 Fig.1 50 150 30
6 I005E53ACS 5 2750x 3 6.56 Fig.1 63.5 128 30
7 I006ES3ACS 6 33.00x 3 7.87 Fig.1 63.5 150 30
8 1075E53ACS 75 4125x 3 9.84 Fig.1 63.5 203 30
9 I008ES3ACS 8 4582x 3 10.50 Fig.1 63.5 203 30
10 I100EG3ACS 10 55.00 x 3 13.12 Fig. 2 75 203 25
il 1125E53ACS 125 68.75x 3 16.40 Fig. 2 75 203 25
12 II50E53ACS 15 8250x 3 19.68 Fig. 2 75 278 25
13 1200E53ACS 20 10.0x3 26.24 Fig. 2 85 278 10
14 I1250E53ACS 25 1375 x 3 32.80 Fig. 2 90 278 10

« Capacitors for Voltage Ratings 415 will be manufactured as per customer demand.

« kVarRatings other than mentioned in the above table will be manufactured as per customer

demand.

« Capacitors for 60 Hz frequency will be manufactured as per customer demand.

3 Phase_50Hz_Plastic Top With Wi in Terminal
UOM >> kVAr HF Amps. - mm Pc’s
1 I050E53ACN 0.5 275x3 0.66 Fig. 3 45 85 35
2 I00IES3ACN 1 5.50 x 3 131 Fig. 3 45 104 35
3 I002E53ACN 2 1.00x3 2,62 Fig. 3 50 140 35
4 I003E53ACN 3 16.50 x 3 3.94 Fig .3 50 140 35
5 I004E53ACN 4 22.00x3 5.25 Fig. 3 635 145 30
6 I005E53ACN 5 2750 x 3 6.56 Fig. 3 635 170 30
7 I00BE53ACN 6 33.00x3 7.87 Fig. 3 635 | 200 30
8 I075E53ACN 75 4125x 3 9.84 Fig. 3 75 200 25
9 I008ES3ACN 8 4582x3 10.50 Fig. 3 75 200 25
10 NOOES3ACN 10 55.00 X 3 1312 Fig. 3 75 200 25
n N25E53ACN 125 6875 3 16.40 Fig. 3 75 278 25
12 N50E53ACN 15 8250 x 3 19.68 Fig. 3 75 278 25
13 I1200E53ACN 20 10.0x3 26.24 Fig. 3 85 278 10
14 I1250E53ACN 25 1375 x 3 32.80 Fig. 3 85 278 10
15 I1050E53ACS 0.5 275x3 0.66 Fig. 4 45 125 35
16 IO0IES3ACS 1 55x3 131 Fig. 4 45 125 35
7 I002E53ACS 2 Nx3 2,62 Fig. 4 45 125 35
18 I1003E53ACS 3 16.50 x 3 3.94 Fig. 4 50 145 35
19 I004E53ACS 4 220x%3 5.25 Fig. 4 50 145 35
20 | I005EB3ACS 5 2750 x 3 6.56 Fig. 4 55 145 35

« Capacitors for Voltage Ratings 440 will be manufactured as per customer demand.

« kVar Ratings other than mentioned in the above table will be manufactured as per customer

demand.

« Capacitors for 60 Hz frequency will be manufactured as per customer demand.
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* POWER CAPACITORS
The Reliable Capacitors

STANDARD DUTY CAPACITOR_CYLINDRICAL

Reactive Power Capacitors
Standard Duty

CONSISTENCY

Power capacitors for reactive current compensation in single-phase and 3- : RELIABILITY .
, , , z o
phase versions, developed for the highest requirements. Apart from a long g 8
o O
. . . . . > O
s Q
operating life and high current and voltage load capacity, safety in case of Bl 3
. . . Efficient
overload (all-pole overpressure disconnector) is a crucial advantage of the — &
compact dry technology components. Other features are good heat
Low Voltage Capacitor
dissipation, low self-heating as well as reliable performance at high ambient . P— DURABLE >
|, INDTECH Jwn
v POWER CAPACITORS [a) _
L = o
temperatures. = g Low Voltage Capacitor 9 8
Q¢ =
4 gl 53
g z O
QS Q:
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Application &
pplications v

PFC - Cylindrical

« Power Factor Correction in automatic capacitor banks
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S
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3
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e
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o
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- Fixed PFC applications, e.g., motor compensation
« Dynamic PFC Systems
» Detuned PFC Systems

Reactive Power
Controller

Reactive Power
Capacitor Selection
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REACTIVE POWER COMPENSATION

INDTECH Standard Duty Capacitors are high grade metalized

polypropylene capacitor from 1- 50 kVAr in cylindrical configuration. These

capacitors come with a biodegradable soft resin. These capacitors are self

healing type. The capacitors come with an over pressure disconnector and

finger proof terminals. They can be used to provide effective power factor

correction in industrial & semi-industrial applications.

Technical Specifications

STANDARD DUTY

Fig.1 - (0.5 to 6 kVAr), Fig.2 - (7.5 kVAr to 25 kVAr)

Type

Cylindrical

Standard
(Reference for Design)

1S 13340:2012 (1 & 2), & IEC 60831-182

Rated Reactive Power range

0.5 - 50 kVAr

Rated Voltage

230-690 Volts

Rated Frequency

50/60 Hz

Maximum Over Voltage
U max.

Vr +10% (up to 8 h in 24 h)

Vr +15% (up to 30 min in 24 h)
Vr + 20% (up to 5 min in 24 h)
Vr + 30% (up to 1 min in 24 h)

Over Current

Upto15xIR
(up to 1.8 x IR including combined effect of harmonics, over
voltage and capacitance

Dielectric System

Metallized Polypropylene Film, Self-Healing

Losses

<0.5 Watt/ kVAr

Protection class

Ip20

Cooling

Natural Air Cooled

Max. above from sea level

4000 mtr's

Case

Aluminium Can

Discharge Resistor

Special Design International Discharge Resistance 75V in
less than 180 sec.

Terminal

Max 16mm sqg. Cable with Arc Protection Double Three day
terminal.

Execution

Indoor / Outdoor

Inrush Current

Upto 300 x IR

Test Voltage
(Terminal to Terminal)

215 x Vr AC for 10 sec.

Test Voltage
(Terminal to Casing)

3600 V AC for 10 sec.

Temperature Category

-25°C/ 55°C

Mounting Position

Horizontally and Vertically
Vertical use is recommended for long life.

Max. Humidity

95%

Grounding & Mounting

With M8/M12 Stud Over Pressure Sensitive 3 Phase
Disconnector

Impregnant

Non PCB, Biodegradable Oil Semi Soft Jelly from Resin.

Number of Switching

Imax: 5,000 switching per year

WWW.INDTECHCAPACITORS.COM
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RELIABLE | LONG LASTI
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¢ terminal Cover

Mounting
Clamp
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Resistance 75V in less
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STANDARD DUTY CAPACITORS
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/m “\— Wave Lock
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Finger Proof
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T-10 Nm
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ﬁ “-Wave Lock

FRONT VIEW

< Seaming Dia. 4mm
\ 2dd in can dia.

UOM >> kVAr Volts HF Amps. HF = mm Pc’'s
o I D IR e T Mk
1 I050E53SCS 05 440 275x3 0.66 40 Fig.1 45 85 35
2 I00IE53SCS 1 440 5.50 x 3 1.31 8.22 Fig.1 50 104 35
3 I002E53SCS 2 440 1.00x 3 2.62 16.45 Fig.1 50 128 35
4 I003E53SCS 3 440 16.50 x 3 3.94 24.67 Fig.1 50 150 35
5 I004E53SCS 4 440 22.00x 3 5.25 32.90 Fig.] 635 128 30
6 I005E53SCS 5 440 27.50x3 6.55 4112 Fig. 63.5 150 30
7 I006E53SCS 6 440 33.00x 3 7.87 49.35 Fig. 63.5 203 30
8 1075E53SCS 7.5 440 4125x 3 9.84 61.69 Fig.2 75 203 25
9 I008E53SCS 8 440 4582 x 3 10.50 68.27 Fig.2 75 203 25
10 IT00E53SCS 10 440 55.00 x 3 1312 82.25 Fig.2 85 203 25
ll 1125E53SCS 125 440 68.75 x 3 16.40 102.81 Fig.2 85 283 10
12 I150E53SCS 15 440 8250 x 3 19.68 123.37 Fig.2 85 283 10
13 1200E53SCS 20 440 110.0x 3 26.24 164.50 Fig.2 90 283 10
14 1250E53SCS 25 440 1375 x 3 32.80 205.62 Fig.2 95 283 10

- Capacitors for Voltage Ratings 415V will be manufactured as per customer demand.

«  Capacitors for 60 Hz frequency will be manufactured as per customer demand.

+  kVarRatings other than mentioned in the above table will be manufactured as per customer demand.

INDTECH CAPACITORS PVT. LTD.
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The Reliable Capacitors

HEAVY DUTY CAPACITOR_CYLINDRICAL

About us

Reactive Power Capacitors
Heavy Duty

QUALITY

Reactive Power
Compensation Basics

CONSISTENCY

Power capacitors for reactive current compensation in single-phase and 3-

o]

, , , z o
phase versions, developed for the highest requirements. Apart from a long RELIABILITY % %
operating life and high current and voltage load capacity, safety in case of £ §

. . . O O
overload (all-pole overpressure disconnector) is a crucial advantage of the - . &
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compact dry technology components. Other features are good heat o i
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« Automatic PFC Equipment, capacitor banks

- Individual Fixed PFC (e.g. motors, transformers, lighting)
« Group Fixed PFC

» Tuned & detuned capacitor banks

« Dynamic PFC
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Reactive Power
Controller

Reactive Power
Capacitor Selection

WWW.INDTECHCAPACITORS.COM 25




REACTIVE POWER COMPENSATION

HEAVY DUTY CAPACITORS _CYLINDRICAL

INDTECH Heavy Duty Capacitors are high grade metalized polypropylene

capacitor from 1 - 50 kVAr in cylindrical configuration. These capacitors

have an inrush current withstand of 300 In and an overload withstand

capacity of 1.8 In. These capacitor have all the features of standard

capacitors like over-pressure disconnector and self healing. Compact

design ensures space saving. Heavy Duty capacitors have a long life

145000 Hrs.

Technical Specifications

(Reference for Design)

HEAVY DUTY Fig1-(0.5 to 5 kVAr), Fig.2- (6 kVAr to 25), Fig.3-(30 to 50kVAr)
Type Cylindrical
Standard

1S 13340:2012 - (18 2) & IEC 60381 -18& 2

Rated Reactive Power range

1-50 kVAr

Rated Voltage

230-690 Volts

Rated Frequency

50/60 Hz

Maximum Over Voltage U
max.

Vr +10% (up to 8 hin 24 h)

Vr +15% (up to 30 min in 24 h)
Vr + 20% (up to 5 min in 24 h)
Vr + 30% (up to 1 min in 24 h)

Over Current

Up to 1.8 x IR

Dielectric System

Metallized Polypropylene Film, Self-Healing

Losses

<0.5 Watt/ kVAr

Protection class

Ip20

Cooling

Natural Air Cooled

Max. above from sea level

4000 mtr's

Case

Aluminium Can

Discharge Resistor

Special Design International Discharge Resistance 75V in less
than 180 sec.

Terminal

Max 16mm Cable with Arc Protection Double Three day
terminal.

Execution

Indoor / Outdoor

Inrush Current

Upto 300 x IR

Test Voltage
(Terminal to Terminal)

215 x Vr AC for 10 sec.

Test Voltage
(Terminal to Casing)

3000 V AC for 10 sec.

Temperature Category

-25°C/ 55°C

Mounting Position

Horizontally and Vertically

Vertical use is recommended for long life.

Max. Humidity

95%

Grounding & Mounting

With M8/M12 Stud Over Pressure Sensitive 3 Phase Disconnector

Impregnant

Non PCB, Biodegradable Oil Semi Soft Jelly from Resin.

Number of Switching

Imax: 8,000 switching per year

WWW.INDTECHCAPACITORS.COM
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Heavy Duty

POWER FACTOR CORRECTION CAPACITOR

Heavy Duty
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RELIABLE | LONG LASTING | VALUE
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UOM >> kVAr Volts MF Amps. HF = mm Pc’s
e o B e Kl B e R e s
1 I050E53HCS 0.5 440 275x 3 0.66 4n Fig.l 50 104 35
2 I001E53HCS 1 440 550x 3 1.31 8.22 Fig. 50 128 35
3 I002E53HCS 2 440 1.00x3 2.62 16.45 Fig.l 50 128 35
4 I003ES3HCS 3 440 16.50 x 3 3.94 24.67 Fig.l 63.5 128 30
5 I004E53HCS 4 440 22.00x 3 525 32.90 Fig.l 63.5 150 30
6 I005E53HCS 5 440 27.50x 3 6.56 4112 Fig.l 63.5 170 30
7 I006E53HCS 6 440 33.00x3 7.87 49.35 Fig.2 75 196 25
8 1075E53HCS 7.5 440 4125 x 3 9.84 61.69 Fig.2 75 243 25
9 I008E53HCS 8.3 440 4582 x 3 10.91 68.27 Fig.2 75 243 25
10 I100E53HCS 10 440 55.00x 3 1312 82.25 Fig.2 85 243 10
n 125E53HCS 125 440 68.75x 3 16.40 102.81 Fig.2 85 283 10
12 I150E53HCS 15 440 8250x 3 19.68 123.37 Fig.2 90 283 10
13 1200E53HCS 20 440 110.0x 3 26.24 164.50 Fig.2 100 283 10
14 1250E53HCS 25 440 1375x 3 32.80 205.62 Fig.3 116 283 9
15 I300E53HCS 30 440 1645 x 3 39.37 246.75 Fig.3 116 283 9
16 1400E53HCS 40 440 2195x 3 52.49 329.00 Fig.3 136 283 4
17 I500E53HCS 50 440 2745 x 3 65.61 411.25 Fig.3 136 346 4

Capacitors for 60 Hz frequency will be manufactured as per customer demand.

Capacitors for Voltage Ratings 415V will be manufactured as per customer demand.

kVar Ratings other than mentioned in the above table will be manufactured as per customer demand.
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HEAVY DUTY CAPACITOR_CYLINDRICAL

Reactive Power Capacitors

Super Heavy Duty

QUALITY

CONSISTENCY

Power capacitors for reactive current compensation in single-phase and 3-

phase versions, developed for the highest requirements. Apart from a long

RELIABILITY

operating life and high current and voltage load capacity, safety in case of

Reactive Power
Capacitors

overload (all-pole overpressure disconnector) is a crucial advantage of the

compact dry technology components. Other features are good heat " ’ | B . ENERGY
,,Lw i Efficient

POWER cnpn;quﬁs

dissipation, low self-heating as well as reliable performance at high ambient

temperatures.

Q). inpTECH
- DURABLE

Long Lastin
Low Voltage Capacitor 9 9

Capacitor Duty
Contactors

\

Applications

PFC - Cylindrical

« Automatic PFC Equipment, capacitor banks

- Individual Fixed PFC (e.g. motors, transformers, lighting)
« Group Fixed PFC

» Tuned & detuned capacitor banks

* Dynamic PFC
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Super Heavy Duty
POWER FACTOR CORRECTION CAPACITOR

Filter Circuit/
Harmonic Reactors

Super Heavy Duty
POWER FACTOR CORREGTION CAPACITOR

Reactive Power
Controller

Reactive Power
Capacitor Selection
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REACTIVE POWER COMPENSATION

SUPER HEAVY DUTY CAPACITORS

INDTECH Super Heavy Duty Capacitors are high grade metalized polypropylene

Wave cut film design capacitor from 5 - 50 kVAr in cylindrical configuration. These
capacitors have an inrush current withstand of 400 In and an overload withstand
capacity of 2.2 In. These capacitor have all the features of standard capacitors like
over-pressure disconnector and self healing. Compact design ensures space saving.

Heavy Duty capacitors have along life 1,80,000 Hrs.

Technical Specifications

SUPER HEAVY DUTY

Type

Cylindrical

Standard
(Reference for Design)

IS 13340:2012 - (18 2) & IEC 60381 -18& 2

Rated Reactive Power range

5-50 kVAr

Rated Voltage

400-525 Volts

Rated Frequency

50/60 Hz

Maximum Over Voltage U max.

Vr +10% (up to 12 h in 24 h)

Vr +15% (up to 30 min in 24 h)
Vr + 20% (up to 5 min in 24 h)
Vr + 30% (up to 1 min in 24 h)

Over Current

Upto22xIR

Dielectric System

Metallized Polypropylene [ Wave cut Film design, Self-Healing

Losses

<0.2 Watt/ kVAr

Protection class

Ip20, on request Ip54, Outdoor mounting

Cooling

Natural Air Cooled

Max. above from sea level

4000 mtr's

Case

Aluminium Can

Discharge Resistor

Special Design International Discharge Resistance 75V in less than 180
sec.

Terminal

Max 16mm Cable with Arc Protection Double Three day terminal.

Execution

Indoor / Outdoor

Inrush Current

Upto 400 x IR

Test Voltage
(Terminal to Terminal)

215 x Vr AC for 10 sec.

Test Voltage
(Terminal to Casing)

3000 V AC for 10 sec.

Temperature Category

-25°C/ 55°C

Mounting Position

Horizontally and Vertically
Vertical use is recommended for long life.

Max. Humidity

95%

Grounding & Mounting

With M8/M12 Stud Over Pressure Sensitive 3 Phase Disconnector

Impregnant

Non PCB, Biodegradable Oil Semi Soft Jelly from Resin.

Number of Switching

Imax: 20,000 switching per year
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POWER FACTOR CORRECTION CAPACITOR

Super Heavy Duty

POWER FACTOR CORRECTION CAPACITOR
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SUPER HEAVY DUTY CAPACITORS

_~—— Shock Proof
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Fig.1

Syl R,
S ég )

WS/ \ o
Zupr> Zups®

Q

H+40

T
=

@ C€ « (] INDTECH"®

The Reliable Capacitors
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_~—Finger Proof
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N
Hexagon —/m

M12 Lock Nut

Seaming Dia. 4mm
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FRONT VIEW

TOP VIEW
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I
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M12 Stud K =+
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Wave Lock V*NV\\
Washer Wave Lock
Hexagon ﬁ
M12 Lock Nut

FRONT VIEW

(Special Design
International Discharge
Resistance 75V in less
than 180 sec.)
Discharge

Resistors

~ Seaming Dia. 4mm
\\ add in can dia.

Fig. 2

UOM >> kVAr Volts MF Amps. uF =

e | Procuctcode | S| g [Eoposkance ot | L o o | ek
1 I005E53HCS 5 440 2750x3 6.56 4112 Fig.l 63.5 170 30
2 I006E53HCS 6 440 33.00x 3 7.87 49.35 Fig.2 75 196 25
3 I075E53HCS 7.5 440 4125x 3 9.84 61.69 Fig.2 75 243 25
4 I008E53HCS 8.3 440 4582 x 3 10.91 68.27 Fig.2 75 243 25
5 II00E53HCS 10 440 55.00 x 3 13.12 82.25 Fig.2 85 243 10
6 I125E53HCS 125 440 68.75 x 3 16.40 102.81 Fig.2 85 283 10
7 II50E53HCS 15 440 8250x 3 19.68 123.37 Fig.2 90 283 10
8 1200E53HCS 20 440 10.0x 3 26.24 164.50 Fig.2 100 283 10
9 1250E53HCS 25 440 1375 x 3 32.80 205.62 Fig.3 116 283 9
10 I300E53HCS 30 440 164.5 x 3 39.37 246.75 Fig.3 16 283 9
I |400E53HCS 40 440 2195x3 52.49 329.00 Fig.3 136 283 4
12 I500E53HCS 50 440 2745x3 65.61 41.25 Fig.3 136 346 4

Capacitors for Voltage Ratings 415 will be manufactured as per customer demand.

kVar Ratings other than mentioned in the above table will be manufactured as per customer demand.

Capacitors for 60 Hz frequency will be manufactured as per customer demand.

INDTECH CAPACITORS PVT. LTD.
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About us

# Fitted mounting
clamp
UOM >> kVAr WF Amps. — mm Pc’s ]
INDTECH Box e Capacitors are high grade metalized polypropylene . .
] TYp P 9 ) 9 ) p ypropy S broduct Code ReActive Capacitanc ¢ Typeof Capacitor Size  Pack L [
capacitor from 1 - 30 kVAr. These capacitors come with a biodegradable N, | BEE EREE - ooy e UMeNt termination | w _ e — R
soft resin. These capacitors are self healing type. The capacitors come with 1 I00TE53NBN 1 5.50 X 3 1.31 Fig.l 1256 | 45 | 90 10 4
an over pressure disconnector or dry and finger proof terminals. 2 I002E53NBN 2 11.00 x 3 2.62 Fig.l 125 45 | 90 10 —
Capacitors are light duty power factor correction capacitors. These 3 I003ES3NBN 3 16.50 x 3 3.94 Fig.l 125 | 45 | 90 10 b Wiltsrans ~—w—]
Copper Wire
capacitors are meant for light and heavy duty application and are mainly 4 | |004ESSNEN 4 2200x3 | 525 Fig2 12545 180 10 Fig.1
q R q q a 5] I005E53NBN 5 2750 x 3 6.56 Fig.2 125 | 45 | 130 10
used for industrial and heavy pump sets with a maximum of 5% harmonics X 9
. . 6 I006E53NBN 6 33.00x 3 7.87 Fig.2 125 | 45 | 130 10
withstand capability. Discharge |
7 1075E53NBN 75 4125 x 3 9.84 Fig.2 165 | 55 | 140 5 Resistor
8 I008E53NBN 8 4582 x 3 10.50 Fig.2 165 | 55 | 140 5 j— g_._ =
0 0
9 1100E53NBN 10 55.00 x 3 13.12 Fig.2 165 | 55 | 140 5 © © 0
q 0= g 10 1125E53NBN 12.5 68.75x 3 16.40 Fig.2 165 | 55 | 185 5
Technical Specifications 875 & ° e R
n 150E53NBN 15 82.50x 3 19.68 Fig.2 165 | 55 | 185 5 0 S -
L “‘ Alr Window (0]
Type Box 12 I200E53NBN 20 10.0x3 26.24 Fig2 238 12 200 1 / i \\/ /7 2 »
Series AWTPL - (1to 5 KVAr), AWBBN - (4 KVAr & above) 13 I1250E53NBN 25 1375 x 3 32,80 Fig2 | 238 N2 | 200 1 AR A L % g 8
Standard 0 8
) IS 13340:2012 -1 & 2, & IEC 60831-1 & 2 i == o
(Reference for Design) B L. 9= 5 5
Rated Reactive Power range 1-50 kVAr Marking 8 O
: - o
Rated Voltage 415/440/550 Volts Metal Box Type_440V_3 Phase_50Hz_Wire/Stud Terminals - Heavy Duty
Rated Frequancy 50/60 Hz | 1 \ | |
VR + 10% (up to 8 hin 24 h) UOM >> kVAr HF Amps. - mm Pc's FRONT VIEW S;m?:g,mummg —
. . . . SIDE VIEW
Maximum Over Vo|tqge VR + 15% (up to 30 min in 24 h) Sr. Product Code Reactive CGpOCIthC Current Type of CGPGCltOr Size Pack Fig_ - -
Un max. VR + 20% (up to 5 min in 24 h) No. Power e LCLuleEl ol B AT T
VR + 30% (up to 1 min in 24 h) 1 I005E53HBS 5 27.50 X 3 6.56 Fig:3 165 | 65 | 200 10 0 5
[
Up to 1,3 x Ir 2 I1006E53HBS 6 33.00x 3 7.87 Fig.3 165 | 65 | 245 10 e _9 8
ischarge =
Over Current (Up to 1.6 x Ir including combined effect of harmonics, over 3 1075E53HBS 75 4125 x 3 9.84 Fig.3 165 | 55 | 245 10 Resister 8 g
i o
voltage and capacitance) 4 1008E53HBS 8 4582x3 1050 Fig3 165 55 245 10 T A ._ . o O
. . . . L N g 0 @ @ @ 0 M8 Stud 5-15} kVAr O
Dielectric System Metallized Polypropylene Film (Heavy Edge), Self-Healing 5 [10OE53HBS 10 55.00 x 3 1312 Fig:3 165 55 245 10 L M10 Stud 20-30 kVAr
LD <05 watt/ kvAr 6  N25E53HBS 125 6875x3 1640 Fig3 220 75 300 8
Protection class I 7 | N50E53HBS 15 8250x3 1968 Fig3 220 75 300 8 WeMioSud  ArWindow—

. . T Terminal ’/ 7))
Cooling Natural Air Cooled 8 | I200E53HBS 20 n0.0x3 2624 Fig3 220 150 300 4 - / 5
Max. above from sea level 4000 mtr's (& ﬁ ?% —~ =

9 1250E53HBS 25 1375 x 3 32.80 Fig.3 220 | 150 K 300 4 ] 5= 8
Case MS Box Sheet Metal - Ground | 2 0
10 I300E53HBS 30 164.5 x 3 39.37 Fig.3 220 | 150 | 300 4 B @m Earthing 8 o
) . Special Design International Discharge Resistance 50V in | INDTECH N oo 0y
Discharge Resistor n 1400E53HBS 40 2195 x 3 52.49 Fig.3 330 220 300 1 T ®) O
less than 60 sec. B E cC
i o
. Max. 1I6mm Cable With Arc Protection Double Three day 12 IS00ES3HBS 50 274.5x3 65.61 Fig-3 330 | 220 | 300 ) = =
Terminal NI 1 B —— = o o =
ermina . - .
Plastic Box Type_440V_3 Phase_50Hz_Wire Terminals e ) g
Execution Indoor / Outdoor Fig. 3
Incrush Current Upto 200 x Ir UOM >> kVAr uF Amps. = mm Pc’s
Tolerance on Capacitance -5% to +10 % Sr. Reactive Capacitanc Type of Capacitor Size  Pack
. Product Code Current o .
Test Voltage (Terminal to [\ [0} Power e Termination | W T% o
. 2.15 x VR AC for 10sec. = S o
Terminal) 1 I001E53ABN 1 5.50 x 3 131 Fig.4 98 50 112 12 ‘ o 2
Test Voltage (Terminal to . [¢)
3000 Vac for 10 sec. 2 | 1002E53ABN 2 1.00 x 3 2,62 Fig.4 98 | 50 | m2 12 Mounting Hoie TOP VIEW 0 5
Casin @5 mm =
g) ] 3 I1003E53ABN 3 16.50 x 3 3.94 Fig.4 98 | 60 | M2 12 RN i "6' S
Temperature Categor -25°C/55°C o) o) PVC Covered
i e 4 1004E53ABN 4 22.00x 3 5.25 Fig.4 98 | 50 | 153 12 U: UU uu :U CSbe 8 o
. - ) (a4
Mounting Position Vertically 5 I005E53ABN 5 2750 x 3 6.56 Fig.4 98 | 50 | 153 12 @ﬂm
Max. Humidity 95% 9
With M8/M12 Stud, Protection Type : Over pressure sensitive 3 . A A f
Grounding & Mounting . . yp p Capacitors for Voltage Ratings 415V will be manufactured as per customer demand. g
Phase disconnector, Self healing + kVar Ratings other than mentioned in the above table will be manufactured as per customer =]
| ZABC o (6]
Impregnent Non PCB, PU Resin demand. - Multi-strands % [0}
FRONT VIEW Copper Wire Ty
No. of switching operation Imax : 5,000 switching per year (8,000 per year for HD) - Capacitors for 60 Hz frequency will be manufactured as per customer demand. " Fig. 4 % g
2 0
5 £
(@)
3 o
x
O
O
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Capacitor Duty
ontactors

//\ /.\ C\ 70 \

-
ENERGY

Efficient

/( N
\/
DURABLE

Long Lasting

- -

QUALITY CONSISTENCY  RELIABILITY

Benifits
+ Excellent damping of inrush current
« Improved power quality (e.g. avoidance of voltage sags)
. + Longer useful life of main contacts of capacitor contactors
! + Soft switching of capacitor and thus longer useful life
i A ‘ « Enhanced mean lifetime of PFC system
; + Leading contacts with wiper function

e | « Tamper-proof and protected resistors

Features

« Suitable for use with or without detuned reactors

{ _:. » Largestrange

I « Weldresistence
A \ » Reduce Ohmic losses

{ \ ‘- ' + Easyaccess for cable connections

35

RELIABLE | LONG LASTING | VALUE
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The Reliable Capacitors

CAPACITOR DUTY CONTACTOR

«Capacitor contactors for switching detuned and conventional three-phase capacitors

When a capacitance is switched to an AC voltage, the result is a resonant circuit damped to a greater or lesser degree.
In addition to the rated current, the capacitor accepts a transient current that is a multiple of (as many as 200 times)
its rated current. Fast switching, low-bounce contactors should be used. Because of the leading contacts, the inrush
current spikes (reverse charging operations) are limited or damped by resistance wires.

These current spikes would lead to welding of the contactor's main contacts and they are also harmful for the
capacitors. Reduction of the inrush currents also avoids transients and voltage sags. Leading contacts with a wiper
function are used in these capacitor contactors, i.e. each leading contact is linked to the contactor yoke by a
permanent magnet.

The leading contacts close before the main contacts and open when the main contacts are with certainty closed. This
feature of the capacitor contactors guarantees effective, stable operation throughout useful life. The single controlled
leading contacts also enhance resistance to soiling during operation. The capacitor contactors are suitable for direct
switching of lowinductance and low-loss capacitor banks (IEC 831, VDE 0560) with or without detuning reactors.

They feature leading auxiliary switches and damping resistors to reduce peakinrush to < 70 * IR (inrush current).

The capacitor contactors are weldresistant up to a possible peak inrush current of 200 * IR. The backup fuses gL (gG)
should be scaled for 1.6 to 1.8 * IR. All capacitor contactors come with an auxiliary contact (normally open).

Electric Life
at Rated Load

kVAr= Rating Instantaneous Electric Life

Prospective Peak
50/60Hz

Auxillary Contactors at Rated Load
Current at Switch

on (In)

Ordering Code

200V/ 400v/ 660V/ Operations :
\[e3 Operations

N
240V 440V 690V Hours

s @ s w0 e ww o aw
e m s 00w ow
e w o n om0 s o
oo o wm w0 wwow
e s w w0 s ww o
B R T R R
I I T A T R
e e e om0 e ww o
e e w0 www e
e w w4

AC COIL VOLTAGE CAPACITOR DUTY CONTACTOR

| s | ---
ﬂﬂ-- --ﬂ---

Iﬂ-- ﬂ
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ANTIRESONANCE HARMONIC FILTER REACTOR DETUNED SYSTEMS

About us

Filter Circuit/ Harmonic Reactors

7 & 14% Detuned Harmonics Reactors-with Thermistor switch, 415/440V, 3-ph, 50Hz

COPPER ALUMINIUM

| 1 Connect well terminal cmst 2.5 mm Sq. ———\
Thermistor - NC Contact 400 V/

» Features "~
+ High harmonic overloading capability Very low losses

+ High linearity to avoid choke tilt Low noise

« Simple mounting Long useful life

- Temperature protection (NC contact) -

Earthing Bolt ~_

Electrical energy is a significant production factor for industry, and its efficient use should be a primary objective. Reducing

e Open Slot
P1 x P2-4 Nos.

the reactive current component by PFC correction helps to save energy. The increasing use of modern power electronic

apparatus (drives, uninterruptible power supplies, etc) that produce non- linear current influences and loads the network e
pen Slof
P1xP2-4 Nos.

Capacitors

with harmonics (line pollution).

Reactive Power

The power factor correction or capacitance of the power capacitor forms a resonant circuit in conjunction with the feeding
transformer. Experience shows that the self resonant frequency of this circuit lies typically between 250 and 500 Hz, i.e. in the
region of the 5th and 7th harmonics. Resonance can lead to the following undesirable effects:

« Overloading of capacitors, ‘
A

Mounting Plan

:

+ Overloading of transformers and transmission equipment,
« Interference with metering and control systems, computers and electrical gear,

« Resonance elevation, i.e.amplification of harmonics,
Terminal

Hole (@)

Rated
Inductance

Cem s s
:

+ voltage distortion.
Current

These resonance phenomena can be avoided by connecting capacitors in series with filter reactors.

Detuned systems are scaled so that the self-resonant frequency is below the lowest line harmonic. The detuned PFC system

is purely inductive seen by harmonics above this frequency. For the 50 Hz line frequency, the detuned system acts purely

capacitively, thus correcting the reactive power.

440 VOLTS

N
N
(o))

Filter Reactors

226

20x3 300 182

Us = 0.5% Ur (Duty Cycle = 100%)
Us = 6.0% Us (Duty Cycle = 100%)
U = 5.0% Ur (Duty Cycle = 100%) 7

7% DETUNED REACTOR (COPPER)

Filter Circuit/
Harmonic Reactors

20
25
30
35

5

Harmonics*

Vi = 3.5% U (Duty Cycle=100%) 131.2A 1489A | 046mH = 25x3 330 m 270
Vis = 3.0% Ur (Duty Cycle=100%) .
- . [@)
Effective current rms = /(1 2+ 32+..113%) KVAr Rated irms  linductance| To minal C;) 5
5 o . . = Current Hole (o) L Al o =
Fundamental current 11 =1.06* Ir (50 Hz current of Cuqultor) s (@)
Temperature protection Microswitch (NC) £ S C
< O
. <
. Three-phase filter reactors to EN 61558 b 25 s A seTmu oo w28 s | @ 8 2 M
e ° - m
Frequency 50 / 60 Hz 03
SoeSe el 2 25 328 43 1.85 265 150 12 20
.8A A . H
output 5 .100 KVAr ;> w» | wa asm | s | w0 [ | wo | w | » | c
A .=
etuning 67, 7%, 0% L LR L IR
. Cooling Natural > 99.0A 129 A 385 g 2
O]
Ambient temperature 40°C g -
= O
Class of protection | o E
Enclosure IPOO 8 =
x &
O
O

37
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PFC Controller Technical Data

I Panel-mounted instrument, 144 x 144 x 60mm
C o n t ro I I e i
Operating temperature -56°C..+55°C
Intelligent < User-Friendly « Cost Effective
Hounting posiion
General
This innovative PFC controller offers very intelligent control behavior and is Humidity class 15% to 95% without dew

extremely user-friendly due to menu-driven handling (plain Ionguoge). The Protection class : Ip54 according to IEC529 / DIN 40050

Front plate
Rear side Ip20 according to IEC529 / din 40050

| cpwton 0
Supply voltage 230V, 50 and 60 Hz power Lines

P _ \ N - Target cos @ 0.8 ind. - 0.8 cap.

@ AN V. @ @ Switching and discharge time range 1-1200 seconds

e s L DA NEF CU i Number of control series 20 series preset + control series editor for free programming

About us

multi functional display makes installation, handling and maintenance as
easy as possible. Harmonics display is standard, interface Rs232 or Rs485

optional.

Reactive Power
Capacitors

Series switching (LIFO), circular switching (FIFO),

Control modes

self-optimized intelligent control mode
FEATURES : P 9
o L d Itif ti ILCD < A t t(A « Maxi ti P (kW .
SR EEEL s P ER G) e Measurement voltage range 30 .. 300 V,, phase to neutral (ie.50..525 vV phase to phose)
(2x16 characters) . Temperature (°C) « Maximum apparent power, S (kVA)
+ Graphic and alphanumeric » Realtimecos @ + Maximum temperature (°C) Fundamental frequency 50Hz and 60 Hz

» LCDillumination » Targetcos@ » Operationtime of all capacitors
(plain language) < Alarm output + Thyristor Switching
< Recall function of recorded values » Overcompensation

Filter Circuit/
Harmonic Reactors

(e.g. stand-by generator) - Overcurrent Relay outputs
< Large measuring voltage range » Overtemperature Number of relays 6 and 12 steps available -
< Powerful alarm output * Harmonics exceeded . . G;)
Switching voltage / power max. 250 V,., max. 1000 W 3 &
+ Treshold value programmable o =
< Display of numerous of system + Internal error storage Max. switching frequency 0.25 Hz G>J g
parameters + Programming of 2nd signal Relay Expected mechanical life > 30 x 10° switching operations 43 S
- Systemvoltage (VAC) random Expected electrical life > 5 x 10° switching operations (load = 200 VA, cos @ = 0.4) S ©
o

« Reactive power (kvar)

- Active power (kw) <Recall recorded values Alarm relay Potential-free contact
» Frequency »  Number of contactor switching

e« THD-V, THD-I operations
+ Individual harmonics up to 19th + Maximum voltage, U (Vmax)

» Monitoring of individual capacitor currents » Maximum reactive power, Q (kvor)

Reactive Power
Capacitor Selection
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Reactive Power Compensation Selection for Solution

Reactive Power

Power and distribution transformers, which work on the principle of electromagnetic induction , consume reactive power for their

About us

o ® own needs even when its secondary is not connected to any load.The power factor will be very low under such situation. To improve
‘ o m e n s a t I o n s e I e c t I o n the power factor, it is required to connect a fixed capacitor or a capacitor bank at the LT side of the transformer. Below table gives the
approximate KVAr of capacitors required.

KVA rating of the Transformer kVAr required for compensation

o
for Solution

It is useful to note that, in the case of APFC system, the current Transformer providing feedback to the APFC system,

must be located in such away that it does not measure this capacitor current.

Capacitors

Cross Section of Connecting Cable Between Main Supply and Capacitor Bank, Fuse Rating.

Reactive Power

— Rated Voltage 230V, 50Hz Rated Voltage 400V, 50Hz Rated Voltage 415V, 50Hz
utpu
Rated Rated Rated
kVAr FuseA Cable | mm? FuseA Cable [ mm? FuseA Cable/ mm?
Current A current A current A
12.6

16.7

Installation & Maintenance of
Reactive Power Capacitors

w
S
2
=9
-}
° &
OIS}
=
£
LI_\_
O
T

The Cross section for connecting cable and fuse rating has to be selected in accordance with the standard practice. Guideline values for operation
under normal conditions and at an ambient temperature of 40°C are given above. Higher values may have to be selected if conditions differ from

Controller

normal (e.g. higher ambient temperature or high harmonic distortion.)

Reactive Power

FOR OTHER VOLTAGE RATINGS: (FOR NOMINAL CURRENT):

230 V: 400 V table value*1.74 415 V: 400 V table value*0.96 : 400 V table value*0.91
480 V: 400 V table value*0.83 500 V: 400 V table value*0.80 : 400 V table value*0.76
550 V: 400 V table value*0.73 600 V: 400 V table value*0.67 : 400 V table value*0.62
700 V: 400 V table value*0.57 750 V: 400 V table value*0.53 V: 400 V table value*0.50
850 V: 400 V table value*0.47 900 V: 400 V table value*0.44 : 400 V table value*0.42
1000 V: 400V table value*0.40

Reactive Power
Capacitor Selection
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REACTIVE POWER COMPENSATION

Reactive Power Compensation Selection for Solution

CAPACITOR SELECTION FOR IMPROVEMENT OF POWER FACTOR
Target/ Desired Power Factor

070 075 080 085 090 0.92 0.94

E
o
=
Q
O
L
t
o
S
o
o.
O
=]
=
Q
<

Example:
Actual Power factor 0.70, Target Power Factor = 0.98, real power (P) =600 kw,
Qc = k*P = 0.82* 600 kW = 492 kVAr

Calculating the required capacitive reactive power
The capacitive reactive power is calculated using the following formula:
Qc = Px (tang! - tan¢2)
Qc =required capacitive reactive power P = active power tan¢1 = tangent of the power factor cos¢ prior to compensation
tan¢2 = tangent of the power factor cos$ after compensation
When calculating central compensation, we do not have the necessary values as would be specified on a motor. In practice, the compensation
power required is calculated using the most recent electricity bills or by taking long-term readings (network analysis).
In the electricity bill, the energy provider provides the following values on a monthly basis.
From this, the reactive power required can already be calculated using the formulaintroduced earlier.
Q=Px (tan¢! - tan¢2)
P =the active power specified in the electricity bill
tandl = tangent of the power factor cos$ before compensation
tan¢2 = tangent of the power factor cos¢ after compensation
The power factor desired is defined by the operating technician. In most cases, it is between 0.92 and 0.97 inductive. In our case, we calculate the
reactive power compensation at 0.95 inductive, as is commmon practice.
Q=498kwx (0,7025 - 0,3287) =186 kVAr
Active power taken from the electricity bill
tangl = kVAr / kWh
=166.023 kVAr / (78.608 +157.716) kWh
=0.7025 (values from the electricity bill)
tan¢2 of the desired cos$ 0.95
In this example, we choose the next size up for standard systems, which is 200 kVAr
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Reactive Power Compensation Selection for Solution

Nomogram for Power Factor Correction

A capacitive kVAr required for improvement of power factor at a given load can be made from the monogram in
the figure below. However, in most cases the capacitor bank rating has to be carefully selected after due
consideration of rated voltage of the system, system over-voltages, harmonics in system, rating of series reactor if
any, etc. Besides the correct sizing of the capacitor bank, the reliability also depends on the right selection of
associated equipment such as the circuit breaker, series reactor, protective relays, etc. Above all, it is essential to

check that the capacitor installation will not cause dangerous stress to the user’s system due to resonance.

Present power Desired power

factor factor
— 0.40

B K

B 2.3—_

B 2.2—

— 0.45 21—

— 2.0—_

— 1.9—

| 18— 1.00 —
— 1.7—_

— 0.50 1.6—

NOMOGRAM

A Nomogram is used for calculating the necessary capacitor power rating Q (kVAr), required for improving the
power factor of a load P (kw). For example, to calculate the capacitor power rating required to increase the power
factor of an installation from 0.75 to 0.90

if the load P is 1000 kW, from the nomogram K = 0.40 and hence

Q=0.40 x1000 = 400 kVAr.
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REACTIVE POWER COMPENSATION

Reactive Power Compensation Selection for Solution

Capacitor requirement for motor selection

« Therecommended capacitor rating for motor should be

« Sizedto compensate upto 90 % of the motor magnetization

« Current of motor, to avoid self excitation phenomenon. The below table
 Gives the selection chart for Capacitors as per the hp rating of the motor

Power capacitor rating for direct connection Induction Motors
CAPACITOR KVAr at motor speed of

QUALITY | SERVICE | INNOVATION
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Required Rated Capacitor Output in Detuned Filter Circuits

Calculation of the required rated capacitor output in Detuned Filter Circuit.

Factors to be multiplied with the required output per step.

Motor 3000 1500 1000 75 600 500
HP rpm rpm rpm rpm rpm rpm
5 2 2 2 3 3 3
75 2 2 3 3 3 3
10 3 3 4 5 5 5
15 3 4 5 7 7 7
20 5 6 7 8 8 10
25 6 7 8 9 9 12
30 7 8 9 10 10 15
40 9 10 12 15 16 20
50 10 12 15 18 20 22
60 12 14 15 20 25 25
75 15 16 20 22 25 30
100 20 22 25 26 32 35
125 25 26 30 32 35 40
150 30 32 35 40 45 50
200 40 45 45 50 55 60
250 45 50 55 60 65 70

Recommended Selection Of Capacitors

Type of Harmonics —
Capacitors Level Application/Nature of Loads
Small Scale Industries , Machine shops , Tool Rooms , Process
Normal Duty 15% Industries ,Office Buildings , Housing Societies , Consumer
Goods Manufacturing.
Lift Cranes , Breweries , Chemical, Clothing Sewing, Auto Parts,
Heavy Duty 20% Hotel Industries , Hospital Industries , Chemical Factories,
Floor mills , Agro Product Industries , Wind Mills
Rolling Mill, Steel Industries, Cement Industries , Sugar Mill,
Super Heavy Duty 25% Paper Industries, IT Software Industries , Oil Field Pumping,
Forging , Foundry, Airports .

Note : The loads such as UPS + Computer systems, Induction Furnaces , Rectifiers Welding Equipments, Drives etc are
there in the plants, then the Harmonics levels are high. In that case it is recommended to at least install capacitor

which can withstand higher harmonics. The normal rating capacitors will not work in that case. If the Harmonics levels

are more 25 %, thenitis recommended to install Detuned filters.

WWW.INDTECHCAPACITORS.COM

Supply Voltage : 440 V Detuning Factor in 1%

Rated voltage *of capacitor, V 5 5.5 6 7 12.5 13 14

440 1150 1143 1137 1125 - - -
o

525 1.637 1.628 1.619 1.602 1.507 1.499 1.481 % &
a 2
o O

Supply Voltage : 415 V Detuning Factor in % = 8_
0 o
>3]

Rated Voltage *of capacitor, V 5 55 6 7 125 13 14 &

440 1.068 1.062 1.057 - - - -

525 1.520 1.512 1.504 1.488 1.400 1.392 1.376 %’ o
° 8

Supply Voltage : 440 V Detuning factor in % 2 §
8 €

. 8 o

Rated Voltage *of capacitor, V 5 5.5 6 7 12.54 13 14 o O
(@)

Supply Voltage : 400 V Detuning factor in %

525 1.352 1.345 1.338 1.324 1.246 1.239 1224

Supply Voltage : 480 V Detuning factor in %

Filter Circuit/
Harmonic Reactors

Rated Voltage *of capacitor, V 5 5.5 6 7 12.5 13 14
525 1.136 1130 1125 113 - - -
660 1.796 1.787 1.777 1.758 1.654 1.645 1.626
2
50
Example a %
Required output per step at supply voltage 50 kVAr .g *E
-
Supply Voltage 400 V S 3
Detuning factor 7% &
Rated voltage of the capacitor 440 V
Factor of the table 1.125
c
Required rated output of the capacitors: 50 kVAr x 1125 = 56.25 kVAr 5 -8
* For filter circuits the capacitor rated voltage has to be chosen always higher than the supply voltage. i.e.: g 5
Fundamental voltage increased by the reactor and harmonics. % 3
2 o
83
g o
Q
® o
@)
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REACTIVE POWER COMPENSATION

TABLE OF CAPACITANCE VALUE MEASURED BETWEEN PHASE TO PHASE TER

Output Capacitance - Phase Value (*VAC 50Hz)

*415V

(WF)

*440 V

*480 V

*525V

QUALITY | SERVICE | INNOVATION

*690 V

WWW.INDTECHCAPACITORS.COM

Note : The tolerance is -5% [ +10%

RELIABLE | LONG LASTING | VALUE ®
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Economic benefits of power factor correction

As an example we can take an industrial company with an average power of 500 kW, operating for 4000

€

@ C€ o (| INDTECH

The Reliable Capacitors

hours per annum at an average cos ¢ of 0.7. The power supply tariff allows the user to draw 50% of the active
energy as reactive energy at no extra charge, corresponding to a target cos ¢ of 0.9.

Without power factor correction, the company pays the power supply company 7,28,286 Rs.

annually for reactive power.

A capacitor rating of 268 kVAr is necessary to correct the power factor to 0.9. It is usual, however, to select
the next largest capacity, in this case a 300 kVAr system. The payback time of less than one year illustrates

Required kVAr Calculation formula
P*TAN(AcOs(pf1))-TAN(AcOS(pf2))

the economic viability of power factor correction.

20000000 kWh
2040408 kVArh
1000000 kVArh
1040408 kVArh

728,285.60 Rs.

Total run hours = 4000 hr's/year

Energy at normal tariff

Reactive energy at normal tariff

Reactive energy at no charge
Chargeable reactive energy
* 0.7 Rs./ kVArh

Assumption - Cost od capacitor with installation Rs./kVAr = 350 Rs.

Target pf2 0.9

Target pf2 0.92 Target pf2 0.95 Target pf2 0.98
Present
il kVAr

Required

ROlin | kvAr [nvestmen oo G

Day’s | Required *| Day’s

Investmen
t on Cap.
Rs.

Investmen ROl in
ton Cap.| Day’s
Rs.

Investmen
t on Cap.
Rs.

ROl in kVAr
Day’s | Required

kVAr
Required

0.4 3,16,400 3,26,550 3,43,700 3,65,750
0.45 2,62,850 2,73,000 2,89,769 3,11,850

0.5 624 2,18,400 108 654 2,28,900 114 702 2,45,589 122 765 2,67,750 133
0.55 518 1,81,300 90 547 1,91,450 95 595 2,08,214 103 658 2,30,300 114
0.60 425 1,48,750 74 454 1,58,900 79 502 1,75,814 87 566 1,98,100 98
0.64 359 1.25.650 63 388 1,35,800 68 436 1,52,583 76 499 1,74,650 87
0.65 343 1,20,05 60 372 1,30,200 65 420 1,47,078 73 484 1,68,400 84
0.70 268 93,800 47 298 1,04,300 52 346 1,21,016 60 409 1,43,150 71
0.72 240 84,000 42 269 94,150 47 318 1,11,155 55 381 1,33,350 66
0.74 213 74,550 37 242 84,700 42 290 1,01,543 51 353 1,23,550 62
0.75 198 69,650 85 228 79,800 40 277 96,816 48 340 1,19,000 59
0.78 159 55,650 28 189 66,150 33 237 82,880 41 300 1,05,00 52
0.80 133 46,550 24 163 57,050 29 211 73,730 37 274 95,900 48
0.82 107 37,450 19 137 47,950 24 185 64,631 32 248 86,800 43
0.84 81 28,350 15 110 38,500 20 159 55,519 28 222 77,700 39
0.85 68 23,800 12 97 33,950 17 146 50,936 26 209 73,150 37
(18:1:] 9,800 57 19,950 10 106 36,935 19 169 59,150 30
0.9 = = = 10,500 78 27,237 14 141 59,350 25
0.92 - - - 49 17,030 9 112 39,200 20
0.94 5,997 80 28,00 14
0.95 = = = 63 22,050 1
0.98

INDTECH CAPACITORS PVT. LTD.
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REACTIVE POWER COMPENSATION

Components For Reactive Power Compensation

Fuses

Capacitor Thyristor
Contactors Modules

Reactors

PFC
Capacitors

Power factor correction system with filter
circuit reactors for reduction of harmonics

WWW.INDTECHCAPACITORS.COM
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Guidelines for Capacitor Mounting & Installation
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The Reliable Capacitors

General

« Indoorinstallation on firm support in a correctly ventilated local or metal enclosure.

« Ambient temperature around capacitors must not exceed 35°C over one year, 45°C over 24hours and 55°C max
(according to IEC 60831 for -25/D temperature category).

« Maintain a gap of min. 20mm between capacitor units and min. 25mm between capacitors and panel enclosure for
better air circulation

- Electrical clearance between phases shallbe 30mm.

- For3ph capacitors keep min.25mm gap above the top of the capacitor

« Use capacitor duty contactor or inductor coil in series with any two phases in order to limit the inrush current when
capacitors are switched in parallel with other energized capacitor units.

. Please ensure that there is no force by any means on the Pressure Sensitive Disconnector (PSD) in such a

way to affect the operation of PSD when it is required to operate.

Terminals

Double Fast-On + Cable

For lower ratings Double fast-on terminals with cables are provided ( for rating <=10kvar ) CLAMPTITE terminals

The unique finger-proof CLAMPTITE termination is fully integrated with discharge resistors and allows suitable access
to tightening and ensures cable termination without any loose connections.

Once tightened, the design guarantees that the tightening torque is always maintained. (for rating >10kvar , up to
30kvar) STUD type terminals This type of terminals are used for proper current handling capabilities in capacitors of
40&50kvar

Electrical connection
- Selectthe cable cross section depending on the kvar & voltage rating —see cable Selection.
- Userisrecommended to use a cable of minimum with stand capacity of 105°C.
- Remove conductor insulation of the cable only 10mm for connection.
- Suitable size lugs have to be used with connecting cable to capacitor terminals in order to avoid heat generation
due toimproper contacts.
« Use pneumatic gun to tighten the screw from top of the CLAMPTITE terminal cover. If not possible, please ensure
proper tightness when a screw driver is used to avoid loose termination. Apply a torque of 2.6Nm to tighten
- For Stud type terminals use a torque of I5Nm to tighten the Terminals after connecting cable using proper sized lugs.
- Fortightening the terminal studs apply a torque of
for M6 studs - 4 Nm
for M8 studs - 8 Nm
for M10 studs - 12Nm
Mounting
- Capacitors can be mounted alone or in row.
« Position:
+ Horizontally and Vertically
Vertical use is recommended for long life
« Capacitor body shall be earthed at bottom.
- Capacitor shall be installed in dry place away from heat generating source & avoid dusty atmosphere
- Provide adequate cross ventilation for heat dissipation
- Apply atightening torque of 8Nm to fix the capacitor on the mounting plates.

- Tightening torque of I0Nm to be applied on Hexagonal mounting nut.

INDTECH CAPACITORS PVT. LTD.

' C€ « (] INDTECH"

About us

Filter Circuit/ Capacitor Duty Reactive Power
Harmonic Reactors

Reactive Power

Reactive Power
Capacitor Selection

Capacitors

Contactors

Controller




EACTIVE POWER COMPENSATION

INSTALLATION AND MAINTENANCE INSTRUCTIONS
Power Factor Correction Capacitors

Dear Customer,

Please follow the instructions manual carefully before installing a power capacitor for optimum and reliable
performance. The information stated in this manual applies to typical, approved usage. Please refer to our product
specifications, or request our approval for your own individual specifications, before installing capacitors.

Installation : Mounting

« Power capacitors should be installed in cool and well-ventilated place.

- Power Capacitors should not be Installed within the range heat radiating objects, For e.g. Furnaces, Filter Circuit
reactors, Direct sun radiation.

+ Capacitors installed in a closed environment should be placed at the bottom to “ensure lowest stress
temperature possible.

+ Vertical use is recommended for long life. (Refer Fig. 01 for detailed Instruction)

220 mm /

Maintain minimum 20mm space between
the capacitors for proper ventilation.

+—

225 mm
Provide at least 25mm space J—
on top of capacitor, and do not

mount component on the top to
allow the safety device operation.

ey
\_Threaded M12 stud

(Torque = 10Nm)

Bottom Stud is also used for grounding. /

(Connect to earth or connect the capacitor
to other conductive item which are
connected to earth.)

Fig. 01

Instructions:

Provide Minimum 20mm space between the capacitors to have a proper cooling.

Provide at least 25mm space above the power capacitor.

Do not mount any component on the top or at the crimp to allow the longitudinal extension of the can in case of
over-pressure disconnection.

The threaded stud on the bottom of the capacitor is used for grounding as well.

The connection cables should be flexible and copper material.

Refer table 01 for max. permissible torque, while connecting the supply cable.

For max. cable cross-section see below table and refer annex 1 for cross-section of supply copper cable
according to kVAr rating.

QUALITY | SERVICE | INNOVATION

Center distance between two phase of terminal block Max. Torque Max. cable cross section

9.8 mm 1.2 Nm 16 mm?

12.0 mm 2.0 Nm 25 mm’

WWW.INDTECHCAPACITORS.COM
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The Reliable Capacitors

Discharge Resistors:

- Discharge resistors are used to discharge capacitor

and protect operating personal from risk of electric

shock hazard. Discharge Resistor

- Specially designed international discharge resistors to
discharge the power capacitor down to 75V or below
within 180 seconds.

« Before re-switching, capacitor must be discharged to

10% of the rated voltage or below. k:aution! : Discharge the capacitor before handling.‘

Harmonics:
Harmonics are sinusoidal voltages and currents with frequencies that are multiple of a 50Hz or 60Hz power supply
frequency. Harmonics are caused by loads operated with modern power electronic, such as converters, electrical

drives, welding machines, and stand-by power supplies.

Ambient Temperature:

Temperature is one of the main stress factor for polypropylene type capacitors, means it has a major influence on the
life cycle of the capacitor. The ambient temperature category is -10°/D - means up to max. 5°C under forced air
cooling conditions a higher ambient temperature is possible. Maximum casing temperature of 65°C must not be
exceeded.

Caution'!

Exceeding the maximum allowed temp. may set the safety device out of operation.

capacitors should not be used any longer in case of dents, mechanical or any other kind of damagel!

Check the integrity of discharge resistors before installation.

over current [ short circuit protection:

« HRC-fuses or MCCB for short circuit protection have to be used. Short circuit protection equipment and
connection cable should be selected so that the 1.5 times rated current of the capacitor can be managed
permanently.

« HRC - fuses do not protect the capacitor against overload, it is only a short circuit protection.

« HRC - fuse rating has to be 1.5 to 1.8 times nominal capacitor current.

- Do not use HRC fuses for switching capacitors (lightning arc).

Safety:

+ Maintain good and effective earthing for enclosures of capacitors.

«  Provide means to isolate faulty unit / bank in the system.

« Handle capacitor units carefully as they may be charged even after disconnection due to faulty discharging
devices.

- Consider terminals of capacitors, connected bus bars and cables and any other devices, which are connected

with them, also as energized - device under voltage.

INDTECH CAPACITORS PVT. LTD.
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INDTECH DISTRIBUTION & SERVICE POINTS
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BAHRAIN SRI LANKA SINGAPORE

QATAR BANGLADESH AUSTRALIA

Reactive Power
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