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Introduction

Capacitor voltage transformer (CVT) mainly
consists of the following parts:

1. Capacitor voltage Divider (CVD)
2. Electromagnetic Unit (EMU)

First of all, the technical terms of CVT 's and
their concept is explained. In general, CVT is
offered in two models CPA & CPB which differ in
the size of the bottom tank (EMU).

The CVT using the normal tank is called CPA
and the CVT using the large tank is called CPB.
The categorization is not related to the type of
CVD. If the requirements on accuracy class and
burden are not fulfilled in the normal size (CPA),
the designer uses CPB in his calculation. The
following capabilities are the rough ranges of the
two sizes regarding accuracy class and burden:

e (CPA: class 0.5 max 200 VA
e (CPB: class 0.5 max 400 VA

The nomination of the CVD consists of two
letters and one digit as shown below:

T~

Number of
parts in CVD

/C Ai N

Capacitor Size of
EMU

For the wvoltages 245 & 420kV, CVD is
designed for two different coupling capacitances
and the higher one is known as High Capacitance
or HC.

The parts of the transformer are indicated in
fig. 1&2.
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1. Design =1L

1.1. Capacitor Voltage Divider (CVD)

The capacitor voltage divider consists of one or
two insulator sections connected in series and
mounted on top of the EMU. Each section
contains a number of series connected capacitor
elements. The elements are impregnated and the
insulators are completely filled with synthetic oil.

Each section of the capacitors independently
and hermetically sealed. The oil expansion and
contraction is compensated using a metallic
bellows system in the upper part of the insulator
inner volume.

The insulators are supplied as standard with
creepage distances sufficient for most of severe
atmospheric conditions regarding pollution and
humidity (Very Heavy Pollution 31mm/kV).

1.2. Electromagnetic unit (EMU)

The electromagnetic unit uses mineral-oil
according to IEC60296 grade-11 as the
impregnating medium. The primary winding
consists of a main winding and trimming
windings, which are located at the neutral end.
The two ends of the main winding are connected
to copper screens in order to have an even
distribution of voltage stress. The insulation is
made of oil-impregnated paper. The EMU is
designed for intermediate voltages from 18/V3 to
24/N3 kV.

EOA and EOB are furnished with a
compensating reactor connected on the high-
voltage side in series with the primary winding.

There are usually two secondary, each with two
or three terminals.

A damping consists of a reactor and a series
resistance is connected in parallel across one of
the secondary windings.
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; i N 3,00 2929 EMU o uilgsy98 eaiiSTrs lae SO riomen
Electrical circuit is shown in Fig.3 (The

following diagram just gives a typical example).
As shown in the diagram, the damping circuit
terminals are brought out into the secondary
terminal box. This is to enable control
measurement of the damping circuit in routine
tests of the transformer.

3

TERMINALS dI-d2 SHALL ALWAYS
BE CONNECTED TOGHETHER IN
SERVICE AND NOT EARTHED.

The standard secondary terminals box (fig.4)
contains the secondary terminals on the right, and
the trimming windings on the left. The trimming
windings' terminals are under a protective cover as
these are not allowed to be changed by
unauthorized people.

Notice:

Pay attention that the selected fuse in terminal
box of transformer is only used for short circuit
protection on secondary terminals of CVT up to
Marshaling Kiosk and it's needed to provide a
suitable fuse in Marshaling Kiosk to protect other
parts of circuit.

Depending on climate a heating system can be
added to the secondary terminal box on the order
of customer. It consists of a heater and a
thermostat to adjust inside temperature of the
secondary terminal box. Besides it is used for
anti-condensation purpose. The terminal marked
by Ha and Hn tags, shall be connected to a
220V AC as supply of heating system.

Earth terminals are available at several points
inside the terminal box. It is recommended to use

oS oad 4B, S 5 S Canglie 5 ST, Sy I JKike a5
el 0ol fate 4950 Sl 5l S @ Sile g

L Joges o) el oo sols olis YUK 4o oSl e
ol Hlas He5de KO 0 4 wieSlen (allbeo Joe Jlo SO
wlazd )57 1,8 a9l Jlawe 5 dnzr )0 00iiS e oo (ledlie 5 cons
P o casS e o sases LSl climl [0S Cge el opl g
Ll ol aid 5 e o gl gl s

cd> o

Coanrbieo U G yo dI-d2 oLl
O Y bl g o0gr faio JSUS W o lsan
RETPR Ry W3-

Ceow 5 dgil sledlie i (sol> (FUSD) a9l Jle 5 dne
Obsr U p) A4S 009 ez Ceew )0 malatl Slezapen 9 Sl

g laid oy ole go mew (Go i esd Al 13 Ladles
CEPUY-1 L GO S DT VIPN £ I 1L I DL g

Byo il Jlimeys dnz 5o QD1 598 45 ol S5 4, 03Y

Al g il 5 Jlseyi ju 50 obgS Jlasl ol o cbli> Cua
o cbla> gl aS el s g asb e Marshaling Kiosk b
s Jlasl
25,5 a.=5 Marshaling Kiosk

JE R L Sl a4l o

5929

Sz 53 g el cua dihie ol 9 Ol Wl ulul 5

5 05 pF Bl &8 BbS phern SO e Sy

slos B 035 (oo ead Jluey diaz (9,0 il (oo Sliwge s

Ban b gl (pl 05 5 hasS JST ) Jloe 5 de 51

B 4 5 Jloe 5 dner (JSIs Slabad (65 o Sbml 5l (625 5l

Lol soass 9 955 (00 5 220V AC G b s (] 009, (o0
el oo Lasio Hn g Ha o p 6llo Jlos 5 g0

ey dun (550 ;0 caliske abli aiz 5 e sledle s

4 a5h ey JLadl (6518 Cas 090 oo Alsg a5 Ladjls 108




SIS 9 6101054 9 i Sl jgid
CVT bl
Instruction Manual for CVT Type CPA/CPB
D706706-04

®

(5 of 22)

the bottom row for grounding. The EMU is
furnished with an oil filling plug and an oil level
glass.

For all designs the windings are dried under
vacuum and heat. The assembled transformers are
evacuated before filling with well degassed oil
takes place. They are pressurized at this
impregnation process. The overpressure 1is
maintained for the specified time as a leak test.

The transformers are hermetically sealed. All
external metal parts are made of aluminum. Bolts
and nuts are made from stainless steel.

Rating plate of the CVT consists of two metal
plates attached to the two sides of the door of the
terminal box including all the specifications of the
CVT as well as the wiring diagram of electrical
connections. (fig.5.1 & 5.2)

2. Packing

The tank and the bottom section of the
capacitor voltage divider are always delivered
assembled and are not allowed to be opened or
separated.

The other capacitor sections, if any, are
normally packed separately. Up to 3 sections can
be packed in each case.

3. Inspection on receipt

At first, before unpacking, the package case
shall be visually inspected. Any possible damage
shall be noted. By full inspection, get sure that the
cases are not damaged during transportation and
no wooden bar is damaged. Check that no nail or
screw has been removed during transportation.

After opening the cases, particularly check the
porcelain insulator visually. Any cracking on the
insulator and possible trace of oil shall be
carefully noted, especially the sealing area around
insulator flanges and around the oil tank.

If any of the damage mentioned above is
observed, after taking pictures immediately
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contact insurance agent and after-sales services
department of NirouTrans. Then write the facts
report.

4. Transportation of Package

The packing of CVT is provided in two
models, horizontal and vertical transportation.
Attention shall be paid to the sign of upside
direction on the package.

The symbol for center of gravity indicated on
the package shall be noted while lifting it. Two
wire ropes used for lifting the package shall be
placed on both sides of the symbol in equal
distances (fig.6)

5. Unpacking and lifting
5.1. Vertically Transported CVT

e Remove the top and sides of the crate

e Remove any wooden frame and wooden

supports.

e Remove the small box with bolts and nuts and
accessories such as the High Voltage Terminal
from the pallet.

e Remove the nuts holding the unit to the pallet.

e When unpacking, the lifting aids shall not be
hooked on the insulator sheds.

e Move the transformer by connecting a cotton
belt to the upper part of the insulator (Fig.7).

5.2. Horizontally Transported CVT
and CVD

e When unpacking, the lifting aids shall not be
hooked on the insulator sheds.
e Remove the top and sides of the crate

e Remove any wooden frames and wooden
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support above the unit

Remove the small box with bolts and nuts and
accessories such as the High Voltage Terminal
from the pallet.

Use cotton belts when the units are lifted out of
the crate as shown in fig. 3.1 to 3.3 Note that
the belt shall be attached at the top of the
insulator. Note that chains shall not be used to
avoid damage to the insulator surface. Then the
unit is placed on the ground with the top section
resting on a support as shown in figure4.
During horizontal transportation or laying the
transformer on the ground, the correct upward
direction shown in the rating plate installed on
the oil tank shall be noticed that the terminal
box must be upward (fig.10).

The unit is raised to the vertical position by
lifting it in a rope sling affixed around the top
of the insulator (fig.11).

6. Installation

Carefully place CVT on the structure. Avoid
mechanical shocks. Tighten the bolts (M16)
with a torque of 190 N.m to fix the transformer
on its structure in the substation. The bolts are
normally not part of the delivery.

Place carefully the upper part (if any) on the top
of the already installed lower part (fig.12).

As shown in fig.12, during installation both
parts of CVD shall have the same serial
number, for instance:

37110996/1
37110996/2

Otherwise, it will reduce the precision of the
CVT.

Use the fasteners such as bolts (M12x80),
plain washers, spring washers and nuts on each
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of the holes then tighten with a torque of 79
N.m. These parts are delivered in the package.

e Note not to touch the fixing bolts of the
insulator

e If the stack consists of further units repeat the
above procedure.

e As shown in fig.2, place the High Voltage
Terminal on its position, then tighten the bolts
M10x25 and the plain washers with a torque of
40 N.m.

e Make external connections, cables and

grounding. Check that the
earthed when not used in PLC system.

L-Terminal 1is

6.1. Checking the oil level:

There is a prismatic sight glass on the oil tank.
In normal conditions, that the transformer is filled
with oil, the whole sight glass is dark (fig.13.1).

The minimum permissible oil level is the
middle of the sight glass. If the oil surface is under
this minimum level or the sight glass is bright
(fig.13.2), the transformer shall be examined. If
any oil leakage is seen, there may be a high risk in
further operation. Otherwise, try to find the exact
leaking point, and then inform after-sales
department of NirouTrans Co.

6.2. Connections

Connect the high voltage terminal of the CVD
to the line. The L-Terminal is connected to the
earth terminal at delivery. If carrier equipment is
to be used, an over voltage protection shall be
connected between the low voltage terminal and
earth.

For grounding of the EMU, a separate earth
clamp is provided on one of the feet of the
transformer as standard (as shown in fig.1).
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The secondary terminal box includes earth
terminals to which the earth sides of windings as
well as the shields of cables are to be connected.

Also, make sure that terminals dl and d2 are
connected together, and not grounded. This is
necessary for a correct function of the transformer.
d1-d2 belongs to the damping circuit.

All the transformers are delivered
factory-adjusted and tested to assure

compliance with accuracy class and
burden requirements.

The following part of instruction,
6.3, is not used in normal applications.

6.3. Adjustment

Because of manufacturing tolerances, the ratio
of the capacitor voltage divider usually differs
slightly from the mnominal value. This is
compensated by means of trimming windings of
the EMU.

The terminals of these windings are located in
the secondary terminal box and have markings B1
to B11. The terminals are covered by a plate and
the connections are not allowed to be changed
without NirouTrans approval.

When delivered, the connections are adjusted
to fulfill the requirements on burden and accuracy
class (fig.14).

Note:

In no case, adjustment is made when the
transformer is energized.

Ferro resonance Damping Circuit: To prevent
ferro resonance, a series connection of an inductor
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and a resistor is connected in parallel to one of the
secondary windings. The system works since the
saturation voltage of the inductor is 1/3 that of the
main core. In case of happening switching or other
over voltages, the inductor is saturated far before
the main core and the oscillating energy is
discharged via the heat generated in the serried
resistor.

7. Maintenance

7.1. Capacitor Voltage Divider

The capacitor units are hermetically sealed. Oil
volumetric change due to temperature variations
are compensated by means of bellows fitted in the
top part of each capacitor section.

Similar to other high-voltage switchgear
equipment, the capacitors should be periodically
inspected to ensure that no oil leaks or smoke,
dust or salt is accumulated. The frequency of
inspections is mainly determined by the applied
atmospheric conditions.

7.2. Electromagnetic unit

The transformer and impregnating oil are
enclosed in a hermetically sealed container.
Necessary explanations about the point are given
in the section 6.1. This shall be identified and
rectified as soon as possible.

If the oil level is low to such level that the
paper insulation will be exposed to air, repeated
process including draining the remained and
impregnation under vacuum and heat treatment
has to be done. The transformer's insulation shall
be tested afterwards to get sure that the insulation
is recovered properly. This is necessary to avoid
insulation breakdown and explosion.
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8. Environmental aspects and
Safety

Nynas NYTRO-10XN, the standard
transformer oil used in EMU is free from PCB and
other strongly harmful substances, and poses a
low impact to the environment.

“Jarylec C 101D” used in CVD is one of the
most widely used dielectric fluids for high voltage
capacitors and is free from PCB.

In the case of skin contact, immediately wash
skin with cold water and soap. In the case of eye
contact with “NYTRO-10XN" rinse with plenty of
water and for removing “Jarylec C 101D” flush
eyes with large amount of water for 15 minutes
while holding eyelids open.

8.1. Destruction

After draining the oils, they can be burnt in an
appropriate plant. The disposal should be carried
out in accordance with local legal provisions, laws
and regulations.

The porcelain can be deposited after it has been
crushed.

The metals in the active part and the housings
of the transformer can be recycled. Aluminum
parts are labeled with material specifications. In
order to recycle the copper in the windings, the
oil-saturated paper insulation should be burnt.

The aluminum in condenser type insulation,
with its combination of oil and paper, can be
recycled after the insulation has been burnt; there
is no emission of any harmful substances during
this process.
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Nirou Trans Co. Made in IRAN Voltage transformer
um(Kv) |Un(Kv) Serial No.
Ins.level(kVY) Type
Creepage dist.{mm) Model
Temp. Range(°G) —> Manuf. year
Max. Mean Daily Temp.(°C) Std.
Max temp.rise(°GC) Mass(kg)
Thermal burden(VA) Altitude(m)
Outline Frequency(Hz)
Infermediafte volfage (ransformer Capacitor voltuge divider
Nom. interm. Voltage (V) Type
Voltage factor C1/C2 (uF)
Adjustment. range C1+GC2( uF)
Resistance di -d2(Chm) Ceq (uF)
Max.Static/Dyn. Force on HY Term. (N) Ratio

Terminal box shall always Tace upward 1f CVT 1s transported horizontally

Fig.5.1. Outside Rating Plate

Serial No.
WARNING!
d1 L : Low voltage terminal from capacitor
dz voltage divider,must be earthed if

ipment is not in use.

d1-d2 : Must be connected to each other

1a and not to be earthed
L Carrier g: 1 3 < 1n |[YWINDING VOLTS WA CLASS
equipment 11 i g— 2a
connection gg :—3 [ 2n
point L v -
_ —___B2 J7
NI e L—§ _

Burden and class of accuracy apply only if

the transformer is connected in accordance

with instruction. Max total burden ::I WA

Jloe i amz 05,0 Sladein axan -V-0 S0
Fig.5.2. Inside Rating Plate
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