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Instrument Transformers

Business Edge

The Switchgear Works of Crompton Greaves is located on a 1,32,540 sq.mtrs. plot in Nashik on the Mumbai Agra National
Highway and is demarcated in four main divisions: EHV SF6 Gas Switchgear, EHV Instrument Transformer, Medium Voltage
Vacuum Switchgear and Lightning Arresters. Operations commenced in 1980 with the manufacture of Medium Voltage
.ﬂg Switchgear, which was relocated from Kanjur Mumbai Works.

A specialised Business Unit spearheads the export thrust for in-house products as well as carefully
out-sourced synergestic products for supply to Trade, Industry, OEMs and Power Utilities.

Our regional establishments throughout India have factory-trained personnel to provide prompt after sales service, supporting
our service personnel located at the factory.

Global Leadership

Today, Crompton Greaves is well on its way to becoming a Global Leader in the field of
"H.M.H. Transmission & Distribution. In May 2005,
p CROMPTON GREAVES acquired the entire
Pauwels Group, a leading transformer
manufacturer in Europe. With this acquisition, it has
become one of the top 10 transformer
manufacturers in the world. To further augment its
position in the Transmission & Distribution sector,
CROMPTON GREAVES has recently acquired two
Hungarian companies. Ganz Transelektro,
engaged in manufacture of EHV Transformers, Gas
Insulated Switchgear, rotating machines and Ganz
Transverticum, involved in the project business &
specializing in high-end engineering & substation
capabilities.

With the latest acquisition, the turnover of
CROMPTON GREAVES has crossed the US$ 1
billion mark; making it the first truly Indian
multinational. CROMPTON GREAVES has
manufacturing facilities on all five continents
spanning - India, Belgium, Ireland, USA, Canada,
Indonesia, Hungary. International business today
accounts for over 50% of the sales.

Crompton Greaves already possesses the
distinction of producing world-class, quality
products that are globally competitive. The
acquisition has given CROMPTON GREAVES
access to new technologies - 765kV
transformers, GIS upto 300kV. The integration
process now underway will strengthen the
technological capability of CROMPTON GREAVES
and its subsidiaries and allow the CROMPTON
GREAVES group to emerge as leader at the
cutting edge of Transmission & Distribution
business on a global scale.




Current Transformers

Introduction

A large quantity of Crompton Greaves Current Transformers upto 550
kV have been put into service in various environments in over 60
countries since 1984 where they are operating satisfactorily.

Type CT and Type I0SK, CTs are of live tank type with rated voltage of
72.5 10 550 kV.

All our Current Transformers (72.5 to 550 kV) adhere to the requirements
of the International quality standards and our quality system, environment
management system, safety management system are certified to ISO
9001-2000, I1SO 14001 and ISO 18001 respectively.

Design

Current Transformers (CTs) are used to transform high voltage line
current to a low standard value.

In our live tank type of current transformers, the primary winding
consists of aluminium sections accommodated in the top housing. The
primary winding is rigid, concentric and distributed uniformly around the
insulated secondary winding in order to have optimum mechanical
endurance against short circuit forces. Fig.1 shows the basic construction
of a CT. The CTs can be equipped with single or multiple primary turns.
Fig.3 shows a schematic diagram of the connections. The primary
windings are terminated on the sides of the top housing with provisions
for convenient primary ratio changeover.

The cores and secondary windings are enclosed in a well contoured,
rigid aluminium shell which is fully insulated from the top housing. The
secondary leads are taken to the base of the CT through an oil
impregnated paper (OIP) insulated condenser bushing. The insulation
structure is specially designed to have a uniform drop of electric field
radially as well as longitudinally across the bushing. This is achieved by
specially contoured electrodes, uniform insulation around the electrodes
and fine potential grading along the bushing. High quality insulating kraft
paper is used for insulation. The paper insulation is dried under heat
and vacuum and impregnated with oil to achieve excellent insulation as
well as ageing properties. The fully assembled CTs are dried and oil
filled under vacuum in evacuated heating chambers.

Construction

Brown glazed porcelain Insulator with shed profile as per IEC 815 is
used. Gray porcelains or variant shed profiles can also be supplied on
order. The porcelains are cemented to aluminium alloy flanges on both
sides with portland cement for providing optimum mechanical strength.

The top housing is made of corrosion resistant aluminium alloy, form
fitted to the internal active body. The insulated primary and secondary
windings are assembled in the top housing. Primary terminals, with ratio
changeover arrangements are accessible on the sides. Stainless steel
bellow mounted at the top compensates for expansion / contraction of
oil due to ambient temperature variations. Thus the CT is hermetically
sealed. The bellow position viewed through the window on the Hood
indicates the operational status and the oil level in the CT. An oil filling
plug is provided at the top of the bellow.

FIG. 1
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(8) PORCELAIN INSULATOR

The fully encapsulated CT is impervious to rain, snow and ice and can
sustain considerable temperature variations.

High quality CRGO grade silicon steel, Mu-metal cores of wound ring
type are used. Upto 6 cores of various accuracy classes, burdens and




Current Transformers

Rated Normal Current can be accommodated in one CT to meet different
metering and protection requirements. The secondary winding is
A3 uniformly distributed over the circumference of the core. This minimises
the reactance of the winding and helps in obtaining accurate
transformation ratio.

FIG. 2

The CT base structure is made of Aluminium Alloy. The secondary
terminal box, oil sampling valve and earthing pads are provided on the
base. Main lifting lugs and mounting holes are also provided on the
base. To provide stability during liting and for erecting up from prone
position, two additional lugs are provided on the top housing.

Tests And Performance

The performance and reliability of these Current Transformers has been
verified at renowned international testing laboratories like KEMA
(Netherlands) and CPRI (India). The CTs are type tested for short circuit
performance, Thermal Stability Test, Multiple Chopped wave Impulse test,
wet Lightning Impulse Test, partial discharge etc. as per IEC 44-1 - 1996.

Transport
All CTs are be transported in horizontal position only. For further
details please refer to the instruction manual.

Maintenance

The product is self contained, maintenance free and does not require
spares. For regular and periodic checks on the equipment, please refer
the instruction manual supplied with the CTs.

ARCING DISTANCE
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Current Transformers

b Dbzl g Ui s.em,\sm s.,,_mw_\ms :.q._mw_\ms :c_mwﬂg zm_mwnos sovmmonao se_m.wnsm ms“%mwnms
2. APPLICABLE STANDARD | : IEC 44-1(1996); IEC 185
3. HIGHEST SYSTEM VOLTAGE : kv = 725 123 145 170 245 300 362/ 420 550
4 mw_wo,m_____m_zmm&wﬁ e || K| 140 230 275 325 460 460 630 680
5. LIGHTNING IMPULSE ~ : kVp 325 550 650 750 1050 1050 1425 1550
6. SWITCHING IMPULSE || kVp NA 850 1050 1175
7. RATED FREQUENCY | Hz 50160
8. AMBIENT TEMPERATURE |:| °C 2570 50
9. SEISMIC ACCELERATION : g 03005
10. ALTITUDE | m UPTO 1000
11. ONE MIN. P.F.
VOLTAGE ON SECONDARY
- METERING | kv 3
- PROTECTION | kv 3
12. RATED PRIMARY CURRENT : A 50 - 2000 - 4000
13. RATED SECONDARY CURRENT : A 10R5
14. SHORT TIME THERMAL  |:|kA /s 315/14&3 40/183 507185 Sec. 50/1
CURRENT / DURATION sec. sec. SEec.
5. muuw_,m\___,ws::m;zo kA 7875 100 125 125
16. CANTILEVER LOAD ;| kg In accordance with IEC 44-1
17. TOTAL CREEPAGE DISTANCE : mm | 1810 3075 3625 4250 6125 7500 10500 13750
18. ARCING DISTANCE Smm| 700 1280 1280 1345 2040 2325 3155 3800
19. DIMENSIONS L mm 1530 2070 2070 2110 2960 3410 4275 5060
L2 :mm 2175 2755 2756 2780 3755 4225 5250 6300
A3 mm 600 665 665 665 825 855 1060 1200
20. MOUNTING DIMS A1 |: mm| 560 560 560 600 600 650 700 750
A2 | mm| 670 645 645 685 700 750 800 890
21, TOTAL WEIGHT | kg| a2 450 450 525 850 950 1450 2400
22. QUANTITY OF OIL | kg 80 100 100 110 210 320 375 700
23. OIL LEVEL INDICATION ;| — BELLOW LEVEL INDICATOR PROVIDED AT THE TOP
24, PRESSURE RELIEF DEVICE ;| — STAINLESS STEEL BELLOW PROVIDED AT THE TOP
25. PROVISION FOR
COMPENSATION OF OIL ;| — STAINLESS STEEL BELLOW PROVIDED AT THE TOP
VOLUME EXPANSIONCONTRACTION
2 Mﬂm\_%_w_.m_wmw%wﬂ - CLIP ON STUD TYPE
Optionals
LS sl el 3 e a.m\moanm sw_\mw%mmo :m_\mwmac :o_\wwm_wao ﬁm\_mwm 050 woo_\mw_\Asg se_mwwn 425
1. RATED THERMAL CURRENT: A UPTO 4000 (FOR k=1)
2. ALTITUDE S m UPTO 1500
3. SEISMIC ACCELERATION |: g 03/05
4. CREEPAGE mmkv 25/31 25/31/35 53 | 25 | 318 31/35 31

These parameters are typical values. For other specifications, please contact us.



Capacitive Voltage Transformer

FIG. 4
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More than 15000 Crompton Greaves Capacitive Voltage
Transformers upto 550 kV have been put into service in various
environments in over 60 countries all over the world since 1984 where
they are operating satisfactorily.

Our CVTs adhere to the requirements of the International quality
standards and our quality and environment management system,
safety management system are certified to 1ISO 9001-2000, ISO
14001 and ISO 18001 respectively.

Design And Construction

Figure 4 shows the schematic view as well as the construction of a
single stack CVT. Each CVT consists of a coupling capacitor (CC)
which acts as a voltage divider and an Electro Magnetic Unit (EMU)
which transforms the medium voltage to standard low voltage.
Depending on the system voltage the CC can be a single or a multi
stack unit. The CC and the EMU are individually hermetically sealed
to ensure accurate performance and high reliability.

Coupling Capacitor

The Coupling Capacitor (CC) acts as a voltage divider and converts
the system voltage to a medium voltage. The active part of the CC
consists of a large number of oil impregnated paper (paper and film)
capacitor elements connected in series. Supercalendered capacitor
tissue paper and pure aluminium foils are used to make the capacitor
elements. The capacitor elements are pressed and held in
insulating supports to ensure a stable capacitance even for large
temperature variations. The electrical connections
between the capacitor elements are designed for a natural frequency
much above 600 KHz in order to avoid interference with carrier
communication.

The processed capacitor stack is assembled inside a porcelain
insulator with corrosion resistant aluminium alloy end fittings. Brown
glazed porcelain insulators with shed profile as per IEC 815 are used.
The insulators are cemented to aluminium alloy flanges for improved
strength. Oil volume changes due to temperature variations are
compensated by a stainless steel bellow installed at the
upper end of the CC. The unit is completely filled with degassed
insulated oil under vacuum. The bellow is pressurised by inert gas
(from the top surface) to maintain a positive oil pressure even at
lowest ambient temperatures. The CVT thus has very low PD levels
even at low ambient temperatures.

Electromagnetic Unit

The Electromagnetic Unit (EMU) consists of a medium voltage
transformer, compensating reactor, damping element and surge
protection device. The unit is housed inside a steel tank which is



Capacitive Voltage Transformer

filled with insulating oil leaving a largely dimensioned air cushion at
the top in order to take care of changes in the oil volume due to
fluctuations in the ambient temperature. An oil level indicator is
mounted on the side wall of the tank.

The CC unit is mounted on the EMU tank and the insulated earth
terminal of the CC (marked as ‘NHF’ in Fig.4) is also accessible for
connecting to power line carrier communication equipment. A surge
arrester across this terminal and earth serves as the surge protection
device. The NHF terminal must always be connected to earth if the
CVT is not connected to carrier equipment.

The secondary terminal box is provided on the EMU tank. Secondary
leadouts, NHF lead and earth leads are all terminated inside the
secondary terminal box. The EMU is calibrated and adjusted at
factory for all burden and accuracy requirements. No site adjustments
or measurements are neccessary. The EMU is given adequate
surface treatment for corrosion protection for life long service.

Maintenance

The product is self contained, maintenance free and requires no
spares over its entire life span. We recommend regular and periodic
checks as per pre-specified schedules (specified in the Instruction
Manuals supplied with the CVTs).

Optionals / Accessories

e Terminal Connector (Aluminium/Bimetallic, NEMA or as per
customer specs)

e Three element Carrier Protection Device Level (comprising
Drain Coil, surge Arrester & Earth Switch)

¢ Cable Glands

FIG. 6
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Capacitive Voltage Transformer
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I- TYPE DESIGNATION T n.“wunmmao _awmwao :mw%ao :owmﬂao EMNMOE sem Nmeg semunmes soﬂw\g mgMMmmeg
2. APPLICABLE STANDARDS : IEC 186 (1987), IEC 358 (1990); IEC 60044 - 5 (2004)
3. HIGHEST SYSTEM VOLTAGE kv | 725 123 145 170 245 300 362 420 550
4. ONE MIN, POWER FREQUENCY VOLTAGE | : | KV | 140 230 275 325 460 460 575 630 680
5. LIGHTNING IMPULSE C kVp| 325 550 650 750 1050 1050 1300 1425 1550
6. SWITCHING IMPULSE :| kVp NA 850 950 1050 1175
7. RATED FREQUENCY ;| Hz 50/60
8. AMBIENT TEMPERATURE ;| °C -2570 50
9. SEISMIC ACCELERATION g 0.3/0.5
10. RATED VOLTAGE FACTOR - 1.2 (CONT) / 1.5 (30 SEC)
11. ONE MIN. POWER FREQUENCY W 3
VOLTAGE ON SECONDARY
12. SECONDARY VOLTAGE A 100, 1003, 110, 1103, 120, 120/3.
13. TOTAL CREEPAGE DISTANCE cimm| 1815 | 3075 | 3625 | 4250 | 6125 7500 9050 | 10500 | 13750
14. EQUIVALENT CAPACITANCE | pF | 8800 | 6000 | 6000 | 6000 | 4400 4400 3000 4400 3000
15. TOTAL SIMULTANEOUS BURDEN/ACCURACY | : | - 200VA/CL 0.5
16. TOTAL THERMAL BURDEN ;| VA 500VA 750VA
17. CANTILEVER LOAD | kg | 125 200 250
18. ARCING DISTANCE ; mm| 820 1215 | 1215 | 1415 | 1930 2180 2630 2830 3810
19. TOTAL HEIGHT (H) cimm| 1950 | 2350 | 2350 | 2550 | 3410 3655 4175 4370 5730
20. MAXIMUM DEPTH (A) (lmm| 785 785 785 785 785 785 850 850 850
21. MOUNTING DIMENSIONS (W) ;lmm| 450 450 450 450 450 450 450 450 450
22. TOTAL WEIGHT | kg | 315 360 430 450 575 600 810 825 950
23. QTY OF OIL (kg 75 90 95 100 15 125 200 210 240
24. OIL VOLUME COMPENSATION (CC UNIT) | : | - STAINLESS STEEL BELLOW
25. ALTITUDE S m UPTO 1000
Optionals
TYPE DESIGNATION :UNIT| CVE CVE CVE  CVE CVE CVE CVE = CVE CVE
1. HIGHEST SYSTEM VOLTAGE | kv | 725 123 145 170 245 300 362 420 550
2. VOLTAGE FACTOR |- 1.9 FOR 30 SEC — —
3. CREEPAGE DISTANCE : mmik 25,31,35 25,31 25
4, TOTAL SIMULTANEOUS BURDEN/ACCURACY  |:| - 100 VA/CLO2 100 VA /CL 0.2/100 VA /CL 0.2

These parameters are typical values. For other specifications, please contact us.



Inductive Voltage Transformer

Introduction

Crompton Greaves Ltd. have manufactured and supplied
thousands of quality electrical products for the past six decades which
have excelled in various test and service environments around the world.
Nearly 5000 Inductive Voltage Transformers, type IVT/VEOT, have been
supplied all over the world since 1986 and their performance and reliability
has proven to be one of the best.

All our Voltage Transformers (72.5 to 420 kV) adhere to the requirements
of the quality standards and our quality system, environment
management system, safety management system are certified to 1ISO
900-2000, ISO 14001 and ISO 18001 respectively.

Design

Voltage Transformers (VTs) are used to transform high system voltages
(kV) to low measurable values (Volts).

Fig. 7 shows the basic construction of the Inductive Voltage Transformer.
The high voltage winding consists of a multi-layered coil of insulated
copper wire. Inter-layer insulation is provided by Oil Impregnated Paper
(QIP). The high Voltage (HV) winding is wound over the low voltage
(LV) winding and assembled over a closed iron core maintained at ground
potential.

The VTs can be provided with several metering and protection windings
and can be designed to provide any desired voltage output from the
secondary winding. Secondary taps can be used to obtain multi-ratio
secondary voltage output.

The high voltage lead is brought to the bottom tank (which houses the
windings) through an OIP insulated condensor bushing in order to
maintain the accessible bottom tank of the VT at ground potential.
Uniform potential gradient is obtained along the bushing by means of
contoured electrodes, uniform insulation and fine condensor grading.
High quality kraft paper is used to wind the bushings using a Wide Band
Bushing Winding machine. The paper insulation is dried under heat and
vacuum and then impregnated with oil to achieve excellent insulation as
well as ageing properties. The fully assembled VTs are dried and oil
filled under vacuum in evacuated heating chambers.

Construction

The VT head is equipped with the primary terminal. The head
accomodates an oil communicating type stainless steel bellow to
compensate for changes in oil volume due to changes in the ambient
temperature. The bellow renders the VT truly hermetically sealed and,
at the same time, removes any chances of abnormal internal pressure
variation. A window is provided at the top to indicate the bellow level
and thus the oil level in the VT.

The porcelains are cemented to aluminium alloy flanges on both sides
with portland cement to provide optimum mechanical strength. Brown

For Outdoor

Use (72.5 kV To 420 kV)

FIG. 7
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Inductive Voltage Transformer

For Outdoor Use (72.5 kV To 420 kV)

FIG. 8
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glazed porcelain of shed profile as per IEC 815 is used. Grey porcelains
or variant shed profiles can also be supplied against specific customer
requirement.

The bottom tank is made of high quality sheet steel and shaped to
conform to the active part of the VT. All exposed ferrous parts are shot
blasted, spray galvanised, primer coated and finally painted with high
quality polyurethane or epoxy paint in order to ensure excellent finish
and corrosion resistance. The bottom tank accomodates the core, HV
and LV windings and the secondary terminal leadouts. The tank is
equipped with secondary terminal box with cover, earthing connection,
oil sampling valve and rating and schematic plate. The secondary leads
are brought out through multi-terminal monoblocks into the secondary
terminal box for easy access. Lifting lugs and mounting holes are also
provided on the tank.

Tests And Performance

The performance and reliability of Crompton Greaves make
Inductive Voltage Transformers has been verified by type
testing at renowned laboratories like CPRI (India) KEMA Netherland.

Transport

All' IVTs are transported in horizontal position except for 72.5 kV IVT
which is transported vertically.

Maintenance

The product is self contained, maintenance free and doesnot
require any spares throughout its service life. For regular and periodic
checks, please refer the instruction manual.




Inductive Voltage Transformer For Outdoor Use (72.5 kV To 420 kV)

1. TYPE DESIGNATION : UNTS VT VEOT  VEOT  VEOT  VEOT  VEOT  VEOC
> APPLIGABLE STANDARD IEC 44-2, 1997 (FORMERLY IEC 186, 1987)
1S 3156, 1992
3. HIGHEST SYSTEM VOLTAGE | 725 123 145 170 245 300 420
4 q,\__,_qm_._,m\__qﬂhmdmﬂwwwoang K| 140 230 275 305 460 460 630
5. 1.2/50 ps IMPULSE WITHSTAND VOLTAGE : | kVp | 325 550 650 750 1050 | 1050 1425
6. SWITCHING IMPULSE |- . . . . . 850 1050
7. RATED FREQUENCY D Hz 50/60
8. AMBIENT TEMPERATURE e 25T0 50
9. SEISMIC ACCELERATION S 03/0.5
10. RATED VOLTAGE FACTOR . 1.2 (CONT) / 15 (30 SEC)
11. 1 MIN POWER FREQUENCY WITHSTAND | 5
VOLTAGE ON SECONDARY WINDINGS
12. SECONDARY VOLTAGE : v 100,100/V3, 110, 110A/3, 120 , 1203
13. TOTAL CREEPAGE DISTANCE Comm 1810 3075 3625 4250 6125 | 7500 | 10500
14. ARCING DISTANCE | omm | 700 1100 1300 1400 2065 | 2325 3200
15. TOTAL SIMULTANEOUS .| 300VA/ 500VA/ | 500VA/ | 500VA/ | 500VA/  500VA/ | 300VA/
BURDEN / ACCURACY CLO5 | CLO5 | CLOS5 CLo5 | CLO5 | CLO5 | CLOS
15. TOTAL THERMAL BURDEN .| VA | 500VA | 750VA | 750VA | 1000VA | 1000VA | 1000VA | 750 VA
16. CANTILEVER LOAD kG | 125 200 200 200 250 250 250
17. TOTAL HEIGHT (WITHOUT SUPPORT mm | 1810 2725 2725 3080 3800 4195 5930
STRUCTURE) (H)
18. TOTAL HEIGHT UPTO HV TERMINAL(H) : = mm | 1810 2375 2375 2670 3800 | 4195 5450
19. MAXIMUM WIDTH (A) (| mm | 700 790 790 930 980 1000 850
20. MOUNTING DIMENSIONS (W) :|mm | 375x375 450x450 | 450x450 @ 600 x600 | 550 x 550 | 600 x 600 650 x 650
21, TOTAL WEIGHT kG | 230 400 400 575 870 1200 1250
22, QTY OF INSULATING OIL kG 50 50 50 100 210 350 360
23. PROVISION FOR COMPENSATION ) STAINLESS STEEL BELLOW
OF OIL VOLUME EXPANSION
24, TYPE OF SECONDARY TERMINAL BLOCKS | : - CLIP ON STUD TYPE
Optionals
TYPE DESIGNATION . UNITS VT VEOT VEOT VEOT VEOT
1. HIGHEST SYSTEM VOLTAGE kv 72.5 123 145 170 245
2. VOLTAGE FACTOR |- 1.9 FOR 30 SEC
3. CREEPAGE DISTANCE : ImmikV 31/35/40 31/35
. TOTAL SMUTANEOUS JP—" —

These parameters are typical values. For other specifications, please contact us.
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