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OPERATION ¢ MAINTENANCE

INSTROUCTIORNS

TYPE KX COMPENSATOR

APPLICATION

The Type KX Compensator provides a secondary
voltage which 1s proportional 1n phase and
magnitude to the voltage drop thru a power
transformer bank. Thus, the compensator with
1ts assoclated current and potentlal trans-
formers make possible the relliable measurement
of transmission llne relay potential from bus
potentlal transformers. Thils 1s often econom-
1cally advantageous 1n the application of
Impedance or distance type relays where the
Impedance of the power transformer bank 1s not
Included as a part of the transmission line
and where potentlal transformers are not
avallable on the transmission 1lines, In the
usual case distance type relays arefdesired to
protect a high-voltage transmissien 1ine wvhere
only low voltage potentlal transflermers are

avallable.

Distanze type relaysy view electrical dis-
tarce from the point o the system where the
relay potential 1Isg, measured.” If this pcten-
tial is taker frcm the,lowdvcltage bus and if
fault pcwer flowd thru“the trarnsformer bark
fer high voltage lige faults, thren the veltage
of the low veldig® pctential tracsformers for
these Tauds Twdll ) be relatively higher than
the respetivg vottuge on fthe high veltage po-
tentiad truf¥sfermer by the impedance drop thru
the t(rauSfTorm@r bark. To the distance relay
set orly ompdihe basis of the trarsmission lire
impedance and using lcw veltage potential, the
line fault would appear to be further aw:y
from the nigh voltage side c¢f the bank than it
actually is. However, 1f there is nc power
scurce connected to the low veltage bus, thern
triere is r.o fault power fed thru the bank, and
the low and high vcltage potential are essen-

tially equivalent. Ir. this 1last case the
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Fig. 1—Schematic Connection of the Type KX Compensator.

low voltage potentlial transformers may be used
for distance relays without Type KX Compen-
sators.

CONSTRUCTION AND OPERATION

The Type KX Compensator consists of a reac-
tance transformer and transformer connected
wvith both thelr primary and secondary windings
in series as shown in Fig. 1. The reactance
transformer contalns alr gaps 1n 1ts magnetic
circuit so that the magnetizing current 1s
large and consequently the voltage induced 1n
its secondary winding 1s approximately 90° out
of phase with the primary current. This ele-
ment provides reactive compensation.

The transformer which suppllies the resistive
compensation has 1its magnetic circuilt designed
to give a low magnetlizing current. A resistor
1s connected across the primary vindings caus-
ing the transformer primary curren:c to lag tihe
This combilnation shitt:
the secondary 1nduced voltage until 1t 1s

total 1nput current.

EFFECTIVE MAY 1955
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Fig. 2—General Case For The Application of The Type KX
Compensator Thru One Power Transformer Bank.

approximately in phase with the total input
current.

The Type KX Compensator 1s energized from
current transformers giving a current propor-
tional to the current thru the power trans-
former. It 18 adjustable so that a voltage
may be produced by the current proportional to
and 1n phase with the voltage drop thru the
power transformer. By properly combining this
voltage drop with the 1low tension voltage, a
voltage exactly proportional to and 1n phase
with the desired high tension voltage 1s
obtailned. This latter voltage 1s applled tao
the distance relay potential coills.

The terminals U and S of the schematic
wiring Fig. 1 are the current terminalis“and
the terminals L and T are the voltage Termi-
nals. By properly adjusting the_ Rjpand™ X
values the voltage produced acros§ terminals
L and T by the current flowlng betwmeen W, and S
w1ll be proportional to and 1in phase “ith the
drop 1n the transformer. Under these condi-
tilons the ratio between Rgand X*1n the com-
pensator will be the same asthe ratlio between
R and X in the power g ransformer.

CHARACTERISTICS

Twvo ranges of the Type KX Compensator are
avallable, and are:
Compensation Range Max.
(Volt at 5 amps.) Secondary
Style # gResistlve Inductive Impedance (Ohms)

458551 0-4 3.4-9 5
458562 0-4 6-16

2

O

Fig. 3—General Case For The Application of The Type KX
Compensator Thru Two or More,Power Transformer
Banks.

The resistance and reactance drop produced
1n the compensator _forWeach setting 1s marked
on the compensaton ag ‘shown in Figs. 9 and 10.

These values\), are based on the assumption
that 5 amperes,are flowing thru the primary of
the compensator. Thus 1f the resistance and
reactancg’ ‘d@rops’ 1n the power transformer are
known, “@the current thru the compensator under
full sload “eonditions may be calculated and
from ,thls the proper setting computed. This

1sicoveréd under Settings.

The polarity of the Type KX Compensator 1s
such that at the 1nstant current 1s flowing 1in
at terminal S and out at U, the terminal L
1s positive with respect to terminal T.

The secondary windings of the compensator
are connected 1n serles with the low voltage
potential transformer secondary wilnding and
the relays. Since the compensator secondary
windings necessarily have some 1lmpedance, the
will be

transformer

voltage across the relay colls
slightly less than the potentilal

secondary voltage at zero compensation. With
a fixed relay burden this compensator 1mpe-
dance voltage drop 1s always a constant per-
centage of the total voltage. Thils percentage

for one set of eilther the type HZ, CZ,or HCZ
relays 1s 1less than 2.5% with the maximum

compensator setting of § ohms and the minimum
If the potential burden
Imposed on the potential transformers and com-

relay burden.

pensators 1s increased glving an apprecilable
drop across the compensator, the distance
relay can still be set accurately by taking
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Fig. 4—Schematic Compensation Diagram For Star-Star (Or
Delta-Delta) Connected Power Transformer Banks.

into account the reduced relay voltage 1in the

relay tap formula. For example 1n setting the
type HZ impedance relay the formula 1s:
10 Z R
s ——C
Ry

Now if the compensator voltage drop 1s 10% fof
the total drop so that the relay only recelves
90% voltage, then the formula can‘be modified
by increasing the potentlial transformer
thus,

ratilo

10 Z Rg
1.1 Ry

CONNECTIONS AND SETTINGS

The general 1installatiomyrequiring the Type
KX Compensators 1s showvnisc¢hematically in Filg.
2. The distance

voltage line should

relay, protecting the high

resSpond only to the 1mpe-
vhich would be the
rent for, the

dance Zo case 1f the cur-

relay 1s taken from current
location shown and if the

trangformers

transformers indthe
potentdal measured the high
But with

transformers the

voltage bus potential. low voltage

potential relay voltage 1s
Increased by the drop IIZ1 thru the powver
Therefore, the Type KX Com-

pensators are required and should be connected

transformer bank.

towreceive I1 and set to produce a secondary

voltage drop equal to 1121-

Quite often there are two or more power

Fig. 5—Schematic Compensation Diagram For Star-Delta

Connected Power Transformer Banks With Current
Transformers Outside Delta.

banks), connecting the high
busses together. The general case
banks 1s shown 1n Fig. 3.

between busses in this case 1s I,7; = I2Z2 so

and 1low voltage
with two
The voltage drop

that only one set of compensators 1s necessary
recelving elther I, or I2 current and set for
the corresponding 1mpedance Z; or Z, respec-
tively. If the bank on which compensators are
connected 1s removed from service, then an
additional set of compensators or some switch-
ing arrangement, 1f the bank 1impedances are
equal,

potential.

must be used to provide proper relay

There are a varlety of connections and

respective settings which can be made depend-
transformer 1locations and
The most
of these for both two and three winding trans-
will be The three

cases as the two

fault power 1s not fed

ing on the current
the power bank connectlons. common
former banks conslidered.
winding bank

winding banks

are the same
wvhere
from one of the windings
The following

such as the tertiary
winding. nomenclature will be

used.

%R,%X,%Z* Reslstance, reactance, and impedance
of the

former bank 1n percent.

respectively, pover trans-

R,X,Z* Reslstance, reactance, and impedance

* Subscripte H, L and T represent equivalent star
values of three winding transformers defined in equa-
tions 16, 17 and 18.
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Fig. 6—Schematic Compensation Diagram For Star-Delta
Connected Power Transformer Banks Witn Current
Transformers Inside Delta.

respectively, of the power trans-
former banks 1in ohms at the low
voltage base VL'

KVA KVA base of the values of %R, %X and
%Z above.

VL, Line to 1line voltage of the Jdow

voltage side of the
relay potentlal

bank
transformers are

wvhere the

avallable.

KVy, Line to 1line kilovolts ofi\the low
voltage slde of the transférmer
bank.

KVy Line to 1line kilovelts ofif'the high
voltage side of (the transformer
bank.

KV Line togline kIW6volts of the ter-
tlary wdndipnpg ofHh a three winding
transformer bank.

RV Potential transformer ratio.

Rg Compensator current transformer
ratio.

IC Current thru compensator primary

windings 1n amperes.

CASE I Star-Star or Delta-Delta
Power Transformer.

Connected

In this case the
in star to star-connected 1low voltage current
Fig. 4. Then the

compensators are connected

transformers as shown 1n

compensator current 1s,

I =————lEXél—— ampéres (1)
C°3 (kvy) (Rg)
By definition the

power transformer

percent Ampedance of the
1s the4percent voltage drop
across the bank at unilt, current. As shown 1n
the vector diagram of _ Fig. 4 the compensating
1s 1in
Therefore, the voltage, drop across the bank at

unit current (inf{thils, case Ig) in terms of the

voltage phagse with a star current.

star relay voltage 1s,

B (%2)
NB(Ry) 100

volts (2)

calibrated 1n volts
flowing thru the
Then the compensator setting to glve

The ( compensators are
rated 5
primary.

when amperes 1s

a voltage drop equlivalent to the drop across

the transformer bank 1s,

5 Vi (%2)
Ic = {3 (Rv) (100)

_5 (vy,) (KVL,) (Rg) (%2)
(KvA) (Ry) (100) (3)

The same formula also may be easlly derived
from the ohm values of R, X and Z 1nstead of
the more common percent values. The secondary
the transformer bank_is

¥gltage drop across

R., and the compensation primary current 1s ﬁ;.

Since the compensator 1s calibrated for 5

amperes 1in 1its primary, the compensator set-

ting 1s,

5Rp 12 5ZRg

volts (4)
I Ry Ry

This 1s equal to the formula above since

2
10 (KV- X %Z
2 omme . 10 (V)2 x % (5)
KVA
Therefore, for Star-Star or Delta-Delta

with
voltage side,

connected power transformers star con-

nected compensators on the low
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the followlng formula applies:

Comp. 50 (KVL)2 Ry (%2) _ 5ZR,

= volts (6)
Setting (KVA) Ry Ry

This formula will glve the
reactlve compensator settings by substituting
elther %R or R and ®%X or X in place of %Z or
zZ. If the calculated tap settlng does not
agree with any on the
compensator, the next lower tap should be used

resistive and

combination of values

to avold over compensation.

CASE II Star-Star or Delta-Delta or Star-
Delta Connected Power Transformer.

(Similar to Fig. 4
rent transformers on voltage
bank). This is as the
except equation (1) is 1n terms of KVy instead
of KVp,.
powver transformers with star connected compen-

except compensation cur-

high side of
the same case above
Therefore, for star-star connected

sators on the high voltage slde, the followlng
formula applies:

Comp. _ 50 (Rvy)(Kvy) R, (%2)
Setting B (KVA) Ry
ZR KV
_5—0_(_.1..& volts (?)
Ry (Kvg,)
This formula will glve [ the@esistive and

reactive compensator settings, by substituting
elther ¥R or R and %X of X Win place of %Z or
Z. If the calculatledsy tap
any comblinatdon

setting does not

agree with of values on the
compensator, the néxt lewer tap should be used

to avold over compensatdon.

of | the
pover transformeryy’ an

In the _case Star-Delta conaected

auxlillary potentilal

transfofmer s required as per Fig. 5.

CASE III “Star-Delta

former Compensator

Connected Power Trans-

Current Trans-

former Outside Delta (Flgs. 5 and
12).
It should be noted that with the current

transformers connected outside the delta,

single phase-to-ground faults «1ll give incor-

rect 1lilne-to-ground voltag:s due to the

In the delta (which\does
This
1n applying relays for phase

clrculating current
not pass thru the current transformers,
1s not important
fault

across the
sators 1s

protection. The voltage

terminals L and T of the compen-
proportional to the difference

appearing

between two equlvalent
The delta vodtage
voltages ©f the two

power transformer
AB 1s obtailned
transformers A

current.
from the
and B, and 1t must beWeompensated by the drop
In each of the The star-

delta auxiliary poténtial transformers provide
high tension
phase Jposition, but uncompensated
feeding the A
compensator 1s related to Ip = Ic
B" fegding B

Ig, = IA' The
voltages

two transformers.
voltages correspondIng to the
voltages 1n
in magnitdder Current A"
and current
related to

add the two
thelr

3ince tHe voltage path from A' to B' traverses

compensator is
compensators
appearing across terminals.
the®l and T termlinals of the two compensators
InYepposite directlons, the total compensated
veltage 1s proportional to 3 Z I, 1f Ip + IB +
If Ip + Ig+ IC 1s not
equal to zero, there 1s a cilrculating current
In the delta which 111
opposite drops in transformers
Jelta voltage 1s still
Combining these compensator

IC 1s equal to zero.

cause equal and
A and B so the
correctly compensated.
voltages wilth the
low tenslion star voltares as shown, glves the
compensated delta
Thus,
vector dlagrams are Ep:'g, Egig, or EB'A'
method of should be used
vhen delta relay voltages are requlired as the

voltages for the relays.
the compensated relay voltages from the
This
compensation only
voltages A', B' or C' to ground are not the

true phase-to-ground compensated voltages as

they are in Figs. 4 and 6.

The compensators are connected 1n star and
defined 1n

as showvn 1n the vector dlagram, this

recelve current as equation 1.
However,
connection gives a delta voltage compensatilon.
Consequently, the voltage drop across the bank
at unit

voltage 1s:

current 1n terms of the delta relay

Z
— x — volts (8)
00

In terms of 5 amperes in %%e primary compen-
sator windings, Tc x‘ﬁ% X 700 glves the set -
Therefore, for star-delta

ting. power

9
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transformers with star connected compensators
connected outside the 1low voltage delta
wlnding, the followlng formula applies:

Comp . 5q3 (Kvy,)? RC(%Z)= 5{32Rg volts ©)
Setting (KVA) Ry Ry

This formula will give the resistive and
reactive compensator settings by substituting
elther 3R or R and %X or X 1in place of %Z or
Z. If the calculated tap setting does not
agree with any combilnation of values on the
compensator, the next lower tap should be used
to avold over compensation.

CASE IV Star-Delta Connected Power Trans-
former-Compznsator
formers Inside Delta (Figs. 6 & 11).
The compensator current equals:

Current Trans-

KVA

I; = g—zi;zj—gg' amperes (10)

The compensated voltages are 1in phase with the
star voltages on the high voltage side. Thus
the voltage drop across the bank at unit cur-
rent in terms of the star relay voltage 1s:

v
_—Lx
{3Ry = 100

volts (1)

and 1In terms of 5 amperes:

5 vy, %z
— X—— X
Ic 3Ry .« 100

volts (1)

Therefore, for star-delta pover ftransformers
with star connected compensators <¢onnected
Inside the lowv voltage delta wdndingyl’ for the
following formula appliles:

Comp. 50(3XKVL)2 Rc (%2) 4 5{3ZRg
Setting (KVA )Ry, W Ry

volts(13)

This formula will gilye the resistive and
reactive compensator settings by substituting
elther %R or R and %X or X in place of %Z or
Z. If the calculated tap setting does not
agree with any combination of values on the
compensater, the next lower tap should be used
to avold over “eompensation.

It{is, Interesting to note that formula 13 is
equivalent to formula 9.

6

EXAMPLE FOR
SETTING COMPENSATORS
ON A TWO WINDING BANK

The following actual installatlon will serve
to illustrate the use of the formulas in set-
ting the Type KX Compensator. The transformér
bank is a 12,500 KVA Bank connected star on
the 110 KV side and delta on the 13.2¢KV side.
Open Delta potential transformers safe con-
nected to the 13.2 KV side awd@an‘auxiliary
delta star potential transformen is ¥ available
to provide the correct 110 “woltiwrelay poten-
tial for distance relaying,. The compensators
are to be connected to ?5/5 éurrent transform-
ers In the 110 KV winding. “§The bank reactance
in 7.5% and the copper Moss is 35,000 watts.

This connectlen corrgsponds to CASE II. The
reactance settlng“ds per formula 7.

50x15%.2x110x15x7 .5

X Setting &=
e 12,500x120

= 5.45 volts

% 3et. thélreactance dlals on 4.57 and .70 taps

on S#458551) compensators.

Thetransformer bank resistance 1s found
ffrom the equation I°R = watts.

12,500
= J%;I%TE-: 546 amperes
o 22299 117 ohms at 13.2 KV
= 5462 = .117 ohms a 3.

The resistance setting 1s per formula 7.

5x.117x15x110

.61 volts
120x13.2

R Setting =
Set the resistance dials on 0 and .50 taps.

CASE V Three Windlng Transformer Banks with
Power Sources connected to the 1low
voltage and tertiary windlngs. The
voltage drop across the three winding
transformer banks as shown 1n Fig. 7
1s:

I1Z7, + (I7 + Ip) Zg volts (14)

Thus two sets of compensators are reguilred;
one on the high voltage winding set for Zy and

i,
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Fig. 7—General Case For The Applicalion of The Type KX
Compensators Thru a Three Winding Power Trans-
former Bank With Fault Power Feedback From Twe
Windings.

one on the low voltage set for ZL'

If current transformers are avallable for
compensation on the low voltage@Qand tertilary

windings, then equation (14) can be rewritten:
I (zL + ZH) + I,Zg volts (15)

This shows that the compensator recelving I,
on the low voltage sldefmustybe set for ZL +
Zy ohms, and the compensater receiving Io on
the tertiary must be sed) for ZH ohms.

The impedances of a three winding trans-
former are usualbly “glven as the 1mpedances
between each pals of the three windings in

turn, and Ithls“wmécessary to convert these
Impedancé values  1ntc equlivalent star impe-

dances{ Zy4 27, and 27 for use in setting the
compensators for three winding bank. In Fig.
7, the 1lmpcdance between the H and L windings
1s Zyy,; betwveen H and T windings 1s Zygp; and
between “T and L, Zpy,. Then the equlvalent
star impedances are given by the Tollowilng

cquat lons:

ZH = 1/2 (Zmy + Zgp - Zyp) (16)
21, = 1/2 (Zyg, + Zpg - Zgp) (17)
Zp = 1/2 (Zyp + Zyp - Zmu) (18)

Figy8—Compens=tion Vector Diagrams For Three Winding
Power Transformer Banks.

A. Star (H) - Star (L) - Delta (T) Bank.
Current transformers on high (H) and low (L)
tension windings:

Two sets of compensators are required 1in
line with equation (14). The setting for the
compensators using the 1low tenslon current
transformers 1s the same as equatlion 6 except
Z 1s Z7, and for the compensators wusing high
tenslon current 1s the same as equation 7
except Z 1s Zy. The two compensator voltages
are shown in Fig. 8b. The schematic connec-
tions can be easlly derived from Fig. 4.

B. Star (H) - Star (L) - Delta (T) Bank.
Current transformers on low (L), winding and
inside the delta tertiary (T) windings:

Two sets of compensators are required 1in
line with equation (15). The two compensator
voltages are shown 1n the vector diagram of
Fig. 8b. The schematic connectlions can be
derived easily from Figs. 4 and 6. The set-
ting for the compensators using the low
tension current transformers 1s the same as
equation 6 except Z 1s Zj, + Zy. The setting
for the compensators using the tertiary
current transformers connected inside the

1
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Fig. 9—Internal Connections of S#458551 Type KX Compen-
sator.

delta 1s as follows: The compensator currengt
1s: .

KvA

I =——"
3 (KVyp )R

amperes (19)

The compensated voltages are 1n phase wlth &he
star voltages on the high side. Thus Jthe
voltage drop across the bank at wGnit9eurrent
In terms of the star voltage 182

V- Z
L 4 ZLIL volts (20)
3Ry 100
ind 1n terms of 5 amperes:
Vi £ Z
*E— % —Ld x FZy volts (21)

Io W&, 100

Therefore, the setitlng 1is:

Comp. 03 (KVp) (KVp)Ro(%Zg) (22)
Settinfug (KVA)Ry
= M volts
Ry (Kvy,)

Fig,d0>_ Internal Connections of S#458552 Type KX Compen-
sator.

This formula wi1ll glve the resistive and
reactlve compensator settings by substilitutilng
eidther %R or R and %X or X in place of %Z or
zZ. If the calculated tap setting does not
agree wilth any combination of values on the
compensator, the next lower tap should be used
+0 avold over compensation.

C. sStar (H) - Star (L) - Delta (T) - Bank.
Current transformers in 1low (L) winding and
outside the delta (T) winding. Two sets of
compensators are requlired in line +with equa-
tion (15). The two compensator voltages are
shown 1n Fig. 8A.
can be derived easlily from Figs. 4 and 5. The
setting for the compensators wusing the 1low

The schematlc connections

tenslon current transformers 1s the same as
equation 6 except Z is Zy, + Zy. The setting
for the compensators uslng the tertlary cur-
rent transformers connected outside the delta
is the same as equation (22) by comparison of
the equations (9) and (13).

D. Star (H) - Delta (L) - Delta (T) Bank.
Current Transformers on low (L) winding inside

delta and on hipgh (H) winding.

P
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Fig. 11 —External Connections of The Type KX Compensators
Connected to Secondary Current Transformers In-
side the Delta of a Star-Delta Bank.

Two scts of compensators are required 1n
line with equation (14). Themtwo compensator
voltages are shown in Fig. 8b. The schematic
connections can be easlly @Qerived’ from Figs. 4
and 6.

the high tenslon current transformers 1s the
same as equation 7 except Z2 1s Zy. The set-

ting for the compensator using current trans-
formers inside the
1s the same as gquatdon 13 except Z = ZL'

The setting for ghe compensators using

lowvdtension delta winding

ofthe
varioug comblnations

compensator settings for
of three

current transformers 1s

A summary
vwinding trans-
former and assoclated
shown 1n Table I. This shows the more common
connections some of which are discussed above,
not as they can easlly be

and some4) that are

derived from the foresgolng.

EXAMPLE FOR
SETTING COMPENSATORS
ON A THREE WINDING BANK

Fig. 12—External Connections of The Type KX Compensators
Connected to Secondary Current Transformers Out-
side the Delta of a Star-Delta Bank.

It 1s desired to set Type KX Compensators
using 1low (300/5 delta) and high
(150/5) current transformers on a 110

33 KV delta, 13.2 KV delta three
with a

and tertlary windings.
avallable on
protect

outsilde
winding
KV star,
winding transformer
the low
transformers are

source of power
connected to
The potentlal
the 33 KV winding and
the 110 KV 1line.

on 20,000 KVA base are:

relays are to
The percent 1lmpedance values

Z}{L = 1.2 + j8
Zyr = 2.0 + j16
Zyp = 2.0 + jl12

From equations 16, 17 and 18.

Zy = 0.6 + j6
Z;, = 0.6 + j2
Zp = 1.4+ j10

Tw0 sets of compensators are required, and the

9
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settings are per Table I. The compensators
connected to the current transformers on the
110 KV side will be set per equation 7, using
ZH, or

0x33x110x30x6
X Setting = 20x33x110x30x6 _ 5.45 volts
20,000x300
Set the reactance dlals on 4.57 and 0.93 taps
on S#458551 Compensators.
50%x33x110x30x0.6

R Setting = = .54 volts
20,000x300

Set the resistance dials on O and .50 taps on
the compensators.

The second set of compensators c¢onnected to
the current transformers outside the 33 KV
delta winding will be according to equation 9
using 21, or

5043x33x33x60x2
20,000x300

X Setting = = 1.88 volts

Set the reactance dials on 0 and 1.67 taps on
S#458551 compensators.
50 3x33x33x60x.6

R Setting = -. 1t
erbing 20,000x300 o7 volts

Set the resistance dials on O and .50 taps on
the compensators.

INSTALLATION

The Type KX Compensators are motinted in the

10

case of Flg. 13 and are intended for indoor
mountings. Since they are static equipment
and do not require adjustment after 1lnstalda-

tion, the compensator can be mounted behlnd
the switchboard on sultable brackets.

The external connections for two typical
cases are shown 1n Figs. 11 and 120" After the
final setting have been made, the dlal arms
should be securely fastened.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to " lnsure correct
operation have beengmade at the factory and
should not be distu®bed by the customer.

The Type KX Compensators require almost no
malntenance® An (l occaslonal 1nspection 1s
recommended t©, S€e that no excesslve corrosion
has taken™place or terminal screws become
loose.

RENEWAL PARTS

Repalr”work can be done most satisfactorily
at ‘the factory. However, 1nterchangeable
parts can be furnished to the customers who
are equlpped for dolng repalr work. When
ordering parts, always give the complete name-

plate data.

ENERGY REQUIREMENTS

The burden ot either style compensator 1is
50 volt-ampcres, at 5 amperes, 60 cycles.

v

o

et
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Fig. 13—Outline and\Drilling Plan of The Type KX Compensator.

TABLE 1

KX Compensators for Three Winding Transformer Banks

Using potential tr&msformers on the low voltage (L) winding and compensating for distance

compensators connected Inpstar.

gonnected to high voltage (H) winding. All current transformers and

Set Compensators for a value of Z using Equation:

H L T Vector H Windlng L Winding T Winding

High Voltage Loéw Voltage Tertiary Reference z LZ z
Winding Winding Windling Flgure Value Equation Value Equation Value Equation

Y* T* A 8b Zy 7 Z1, 6

Y Y* Ay 8b Zr, + 2z 6 Zy 22

Y, y* A x° 8a Zr, + 2 6 ZH 22

Y* A *1 A 8b Zy 7 21, 13

Y* A *° A &b Zy 7 27, 9

Y A *l A *y 8b 21, + 2y 13 Zy 22

Y A ¥ D *° 8c Zr + 25 9 2y 22

Y A *° Axi 8a 2y + 2y 9 Zy 22

edther %R or R and %X or X in place of %Z or Z.
with any combination of values on the compensator,

The formulas will give

over compensation,

* Compensator current transformer location.
1 Current transformers inside delta.
Current transformers outside delta.

o

the resistive

and reactive compensator settings by substituting

If the calculated tap setting does not agree
the next lower tap should be used to &avold

11
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