ument
nsformers

B;ﬁos of Instrument Transformers

1. Transformation Ratio (R)

It is the ratic of the magnitude of the primary phasor to the secondary

phasor.

| primary phasor | -

C For current transformer (C.T.)

Q For potential transformer (P.T.)

primary winding current
secondary winding current

RO - primary ‘winding voltage
. ‘secondary winding voltage

2, Nominal Ratio (K )

It is the ratio of rated primary winding current (or voltage) to the rated

secondary winding current (or voltage).

O For C.T.

Ky =

rated prirtary winding current
rated secondary winding current:

Q For P.T.

n=

rated primary'winding voltage
rated secondary winding voltage

3. Turns Ratio (n)
a For C.T.

f secondary. winding -

|, . number of turr 50
' number of i

s of primary windifg




Q ForPT. phasor Diagram
number. of-tuins-of primary winding PR

~ numoer of turns of secondary winding - e
5 -7 S
4. Ratio Correction Factor s /o
o N
: K * , ¢
Im
Remember: ...
5
The ratio marked o1 the transformers is their nominal ratio. "
................................................................................................................. .
Current Transformer Vs
Equivalent Circuit % E,
| r Xq Phasor diagram of C.T.
o MWW—TO™ I O Transformation ratio
,«»\‘ ] .
J : e B =-F isln(ﬁ"ka)
: ;B Ve L Tilel
S - r X, . e . v
- l . Uy, SiH8+1, cOS o)
3 g
where, r., x, = resis:ance, reactance of secondary winding
les Xg = resisiance, reactance of external burden
Ep. E, = primaryand ﬁecondary winding mdu.cefi yoltage where, | = 1_cosa
N,. N = number of primary and secondary winding turns Im | sinc
. . = 1_sin
f,, I = primary and secondary winding current 8o

= working flux of transformer 0O Phase angle

=3

¢

8 = phass angle of transformer
5

= angle-between secondary winding induced voltage and
secondary winding current

A = pbhasz angle of secondary winding load circuit
', = exciting current

' = magnetizing component of exciting current

I, = loss component of exciting current

o = angle between exciting current and flux

. 1degree

O Ratio error

i hoﬁﬁﬁﬁﬁ”“‘
Ra 1O erTor =




Remember: ... _

*  Theprimary current of CT.is depending on load connected to system by
itisnot depending secondary winding burden,

*  Primary winding is single turn or bar winding and secondary has Mare
number of turns to reduce the current at secondary.

* K primary currentis very high, it causes reduction in ratio error and phase
angle error. So to increase value of primary current the primary is Maintaiq
with single turn.

* The secondary number of turns are reduce by 1 or 2 turns then the ratio
error reduces.

Potential transformer

D Actual transformation (voltage) ratio

F[Rp COSA+ Xp 8in A]-+ lg Ty F Iy X

=]
R ="n -
nr v, T
O Phase angle
T T lx T 7
"B= (X, cosA~FRysinA)y+ S P _Tp
kv ( s GO T 5. A) nv, rad.

* CT.neveroperates with secondary winding open but PT, can be operated
with secondary winding open.

*  Stripwound coreis used to reduce ratio error and phase angle error.

Application of C.T.and P.T.

* Multiple operation with a single device.

* Higher current and higher voltages are step down to lower current and
lower voltage so that metering is easier.

* Measuring circuit is isolated from the power circuit.
* Low power consumption.
* Replacement is easier.



