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Transmission (ABCD) and HYBRID PARAMETERS

Transmission or ABCD Parameters:

The transmission parameters relate the vedtaand
current at portl sending end to voltage and cunpent2
receiving end. These are commonly employed
determining the sending end quantities in terms
receiving end quantities of a transmission linegpower
systems. In power system network, the power isivede A
at the receiving end i.e. port2 and the currergation for ni"xf .
I, at port2 will be flowing away from the port (whids
opposite to the direction df conventionally assumed Associate Professor

Hence current at port2 is taken asthe equations are

Vl = A V2 = B 12
11=CV2'D12 """" (1)
This can be represented in matrix-form as showselaw,

Vi _ A B V2
I C D —~I2

These parameters can be determined by conductieg cipcuit and short circuit
tests at port2

When port2 is.on open circuit i.B. = 0.
From equation (1) we get,
vV, = AV,
OrA%¢Q:O
I, =CV,

OF CE | =0 wmemeemeenes 2)
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From the above equations it is observed that Angedsionless quantity and C is
an admittance and is expressed as in Mhos.

When port2 is short circuited i.&, = 0.
From equation (1) we get,
V, =-BI,
or B fVI— |V,=0
I, =-DI,
Or D f’j— (2K J— 3)

From the above equation it is observed that B isyggedance and is expressed in
Ohms and D is dimensionless quantity.

Relation between ABCD and Z Parameters:
We can also represent Z parameters in the formB&[B parameters.

We know that Z parameters,

Vl = le Il + Z12 12 -------- (1)
V2 :Z21 Il + Z22 12 --------- (2)
From equation (2 =222 —emeene- 3)
21

Substituting (3).in (1) we get,

1 z
Vi =Z11[ZV2 ‘ﬁlz 1+2Z; I

YA Zyo Z
Z11 VZ _ [ 22 “#11 _ le] 12
Zz, Zz,

Zyo Z41—2Z12Z
Wher@z — Z22 211~ 212221
Z31
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Comparing (3) & (4) we get the equations,

B Za2 Z11—Z12Z24

Y (5)

Z71

The reverse transformation can be written as,

A
211 —C
1
Zy1 =213 = C
D
Zyp =% oo ©)

Relation between ABCD and Y Par ameters:.
We can also represent Y parameters in the formBE B parameters.
We know that Y parameters,

I = Y1y Vit Yy, Vp -omeem- (1)

I = Y3y Vit Yy Vo -moommmem- (2)

From equation 2),, V; =1, - Y,, 1,

Therefor&, = _YYZZ V,+ Yi  S— (3)
21 21

Substitute equation (3) in (1) we get

—_ Y22 1
I =Yy " Vy+ v Ll+Y, V,
21 21
—Y5; Y11

Vo +—=—10L+Y, V,
Y21 Y21

:Yl 1
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Y11Y22

] £ "‘Yn I,

=12 -

Therefore/, = - [M] V, + 2 2y 4)
21

Comparing (4) with (1),

C=- [Y11Y22};1Y12Y21 ]

Yi1 ==
Yio =Y ==
A
Y2 -5 T (6)

- 4 _ !
S =~

I, % 10 ohm IDc}hm

51’1
3,
\‘J 4 5 ohm Cq \'\’fl
!

S By —

Writing the loop equations of the network

Loopl, 10/, +5, +5 (@, +1, )=V,
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20, + 51, =V; ----- (1)
Loop2, 10, +5(; +1,) =V,
5L + 151, =V, --—---- (2)
Z11 =20

Zy1 =Z13= 3

Zy, =15

20 57*_ 3/55 —1/55

) -1 — =
Y- parameters, Y Z 5 15 —1/55 4/55

ABCD Parameters:
From equation (2), b =V, - 151,
I =<V, - 31,

Therefore C = 0.2 mho

D=3
Substitute; in equation (1)we get, 2@ V.-3L]+5L =V,

vV, =4V, - 551,

Therefore A=4
B =55Q
For a linear bilateral network AD-BC =2 12-11=1

| nter connection of Two Port Networ ks:

Consider two transmission line networks with traissmon parameters, ,
B;, C,, D; andA,, B,, C,, D, are connected in cascade as shown in fig,
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y A1 B1
Cl DI r \le ‘ _

In the above two networks are connected in cascHue,total A, B, C, [
parameters are calculated.

For cascade connection, =
And =

Substituting (2) in (1) we gt

This'can be extended to any number of networksected in cascac
HYBRID PARAMETERS:

The hybrid parameters are well suited for use wéimsistor circuits becau:
they can be conventionally measured by experimémée. hybrid parameters a
defined by writing the equations f , interms of
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Vi = hyy ithy 1V,
I; = hyy it hy Vy
When port2 is short circuit i.e/, =0,
hi1 =II/—i | V, = 0 = short circuit driving point or input impedaninQ.
hyq =% | V, = 0 = short circuit forward current gain.
When portl is open circuit i.&. = 0

V . . .
hy, =V—1 | I; = 0 = open circuit reverse voltage gain.
2
I . . . .
hs, =V—2 | I; = 0 = open circuit admittance in mhos.
2

Since the parameters are impedence, shart ciarward current gains, voltage
gain and admittance they are called Hybrid pararseléney also relate the voltage
at portl, current at port2 with current at porttl anltage at port2.

When they are referred to transistéygs, hy, hyq, hy, becomeshy, hy, hrand h,
respectively.

Where the subscript denotethe i- input, r- revdrserward, o- output.

RELATION BETWEENN Parameters and HYBRID Parameters

From Z Parameters,
Vi=2y L+ Zy5 15 - (3)
Vo=Zy Iy + Zyy Iy --------- (4)

From equation (4) we get,
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Comparing equations (2) & (5),

VA
h21 — 21
Zy3
1
h,, = —
22
Z22

Substitutingl, in (3) we get,

z 1
Vi=Zyh+ Zp | Zzzl I1+ZV2]

— Z12 271
Vl_ [le -

15 +

Zp3 22

Comparing (1) & (6) we get,

— Z11Z32—Z12 Z31
hll -
Z33

RELATION BETWEEN Y ParametgrSand HYBRID Parameters:
From the Y parameters,

Iy = Y11 Vi+t¥i, Vo - (7)

I = Yy Vit Ypp Vo --ommmme- (8)
From equation (7) we get,

Yiu i=1 -Y1, 15

-1 Yiay,o .
V= Yie L+ Vs V; 9)

Comparing equation (1) & (9),

1

hyy =—
11

Y11

Y-
hip = ==
Y11

Substitutd/; in (8) we get,
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1 Y.
I = Yy [a I1+ﬁvz 1+Y V,

Y21Y12

2] Y (10)

I, =m11 + [V, —
Y11

Comparing (2) & (10)

Y21
hy, =
Y11
h _ Y11Y—Y54Yq5
22 —

Y11

Example 1. A two port network has tha fallowing parameters
Z,, =40Q, Z;; = 30Q andY;, = 0.0%2

Find out the ABCD Parameters.

Given data,
Z,s =§ = 40
Zy; =%=30
Y32 == =0.05
1 _Db B_AD-BC _yn__ 1 _9g=L
Z22 Yy, C A AC 40 0.05 20 AC
= 2k AC =42
227y, AC
Z 30
AP ===
22 Y22
A=1.225
C =% = 0.0408 mhos

B=_2=1225%20=24%

0.05
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D=40*C =40*0.0408 = 1.632

Example 2: Find the Hybrid parameters of the network showhgn

2Q

£ /\\{ -‘agj A
.
T ‘<> 10 m<> *L%TH

i}

Writing the equations of the network;

Vi—-V>

At nodel,2 + =1
1

At nodeZ,% +% +3 =1,

A - 2 4 I
The hybrid parameters are ,
Vi = hyyoit hyp Vs
I, =hy, Lt hyy Vp
When port2 is short circuit i.e/, =0,

hyy :‘I’—11|V2 =0 =2 ohm

_h —n_8
hyy == |V, =0=;
Iy 3
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When portl is open circuit i.&. = 0
hiz :% |1, =0 =§
hs, =‘I/—22 |I; =0 =§ mho

Example 2: Determine ‘h’ parameters for the network showfigare below.

Vi = hi it hip Vs
I; = hyy Iit hay 'V,
The nodal equations at nodes 1 and 2.
At nodel,
Vy -1y - 2V + V- (Vo - 2V,) = 0

Vl- 2V2+ 3V1'V2: 11

B -3V, =1 oo (1)
At node2,
BV + 8 L= Ly e )
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