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2.2 Number of steps and basic connection diagrams
Fig. 6, 6a and 6b show. the basic connection diagrams where the selector contacts are
designated according to the overall dimension drawings.
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ON LOAD TAP CHANGERS
TYPE RSV 2.2
" EA 751/15 EN

HEAVY INDUST

A HYUN DA]

RSV 9.3 - 111 - 400/550/700 OLTCs 2. Review of the RSV 9.3 types

2.1. Main dimensions? g
WITHOUT CHANGE-OVER WITH REVERSE WITH COARSE CHANGE-OVER f . %
SELECTOR CHANGE-OVER SELECTOR SELECTOR. e
. WITHOUT CHANGE-OVER WITH REVERSE WITH COARSE GE-OVER
SELECTOR CHANGE-OVER SELECTOR SELECTOR,
-FT- 4—1—’ 350(K,L) W 375(K,L)
= ul 319 451(MN) 461(M.N)
- - o RSV9.3 III 400 ] ] 530(P) ] | 555(P)
4l gy ik i RSV9.3 111 550 € < S
R Sl , RSV93 III 700 | FFE EEEE: I TFET
: e ERT EEH T
| 47 N i , ; j i ;
d o o
b. ]
( Y (" Fig. 4: RSV 9.3 —1II
Fig. 2: Insulation distances of the transformer windings
, Table 5: RSV 9.3 -TII
j Insulation level of the selector
RSV 9.3 -1 - 400/550/700/1200/1500 OLTC Um K L M N P
° ; h d b d b d h d h d
L 72.5kV ] 1741 386 | 1896 | 386 .| 2011 480 2201 480 | 2514 | 558
WITHOUT CHANGE-OVER WITH REVERSE WITH COARSE CHANGE-OVER 123kV | 1791 | 386 | 1946 | 386 | 2061 480 2251 480 T 2564 | 558
SELECTOR CHANGE-OVER SELECIOR SELECTOR 170KV ] - -~ 2102 | 386 | 2217 [ 480 | 2407 | 480 | 2720 | 558
: 245kV | - - - - 2317 480 2507 | 480 | 2820 | 558
_ 1 0 H WITHOUT CHANGE-OVER WITH REVERSE WITH COARSE CHANGE-OVER
. K + r = j SELECTOR, CHANGE-OVER SELECTOR. SELECTOR
Q@ a ol | 350(K,L) | 375(K,L)
[
| 1 ; - B RSV9.3 1 400 451(M,N) 461(M,N)
( | ool 1 L]ﬁ Y RSV9,3 I 550 < < UL | 530(P) 555(F ,
; ) I | RSV9.3 I 700 L]
| RSV9.3 I 1200 i
RSVS.3 T 1500 d

Fig. 3: Insulation distances of the transformer windings

Fig.5: RSV 9.3 -1

Table 4: Rated withstand voltages

Rated withstand voltages (kV)
Insulation | Tap selector size - K. Tap selector size —L | ‘Fap selector size — M Tap selector size —N | Tap selector size — P Table 6: RSV 93 — |
distances 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz i i . .
L2US0us § T | L2/S0ms | G LT L2050 ps Din | L20ms ) L [ L2/s0ps | ; /ﬁsulatlon level of the selector -
- : Um K < M - N P
ao 100 25 120 35 130 40| 130 40 140 40 , i g B 74 f g 5 d A T
b 230 >3 290 80 340 | 100 A0 | 120 490 140 72.5kV | 1202 | 386”1 T297 | /386 | 1352 | 480 1462|480 | 1695 | 558
be 230 55 290 80 40y 100 4 4107 | 120 490 140 123kV | 1401 | 386 |. 1496 |7 386 | 1551 480 1661 | 480 | 1894 | 558
o 290 65 390 120 450 L 130 | 520 150 - - 170kV | - - 1596,/ 386 | 1651 480 1761 480 [ 1994 | 558
c2 290 65 350 120 450 130 1 . 520 150 - - 245 _ XL/ T 1751 480 1861 480 20904 558
d 290 80 290 80 410 120 . 410 120 490 140

1) For the rest tf_ﬁydh,ensions se%ppendices
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ON LOAD TAP CHANGERS
TYPE RSV 9.3

/A HYUNDA]

HEAVY INDUSTRIES CO. BULGAR)A

st EAVTBIMBENG

, rated step voltages (Ui), rated step capacity (Psty) 1. 3. Electrical and mechanical endurance o o
1.2. Rated through current Iu) lues opru, the corresponding step voltage Ul and the rated step Table 3 gives the average values for the number of swiiching operations till inspectie

. : T va ' | ' .
ity the maxm'mm and replacement of the vacuum interrupter. These values have been obtained as a result ofA4 enting

capacity PstN , i with real loads under maximum rated through current Tum (A), rated step voltage Ui (V) and cosp = 1.
R o h current (Tum), rated step voltages (Ui), rated step capacity (PstN) | _ o
Table 2: Mazimum rat‘asi;h;(;uf T ( RSV 93 -1 | Table 3. Electrical and mechanical endurance
OLIC 55y | 700 | 400 | 550 | 700 [ 1200 ] 1500 ! OLIC RSV 9.3 1M, RSV 93 -1 RSV9.3 T
Ium(%) 345000 3000 3200 3500 3000 3200 3000 2300 400 A 550 A 700 A 1200 A 1500 A
Ui 40 3600 3450 ! Number of switchin
50 2240 1400 1650 22 itching
Pstn (KVA) 1400 16 | : operations till inspection 300 000 300 000 250 000 150 000 150 000
The rated through current u and its corresponding rated step voltage Ui are determined by the curve of : Number of switching
e rate ;

operations till replacement of | 600 000 500 000 500 000 500 000 300 000
! vacuum interrupters
[ Mechanical endurance

the rated step capacity (Fig. 1)- ‘ !

Tyl — number of switching 1200 000 800 000 800 000 \
‘ - operations - |
u[v] 4000 I '
Detailed information about the number of switching operations till inspection for the different tap
3500 changers is given in the RS 9.3/RSV 9.3 Installation and Operation Manual.
3000 ) S = 1.4. Insulation level
2500 — 9{ 5’? h 3 The insulation level of the OLTC is determined by a number of withstand voltage values.
i T o « E] The rated withstand voltage values to carth are given in Table 1. These voltages are determined by
2000 — o 5 2 4 2 national and international standards.
‘ ﬁ é & p i The internal insulation is dimensioned depending on the voltages defined by the transformer winding
1500 BE S g g o taps to the different parts of the selector, change-over selector and the diverter switch.
b i T é Fig. 2 and 3 show the main connection diagrams and the typical insulation distances to them.
1000 ] I E X L] The withstand voltage values from the different insulation distances are given in Table 4. For a correct
o o o OLTC selection, these voltage values should correspond to the voltage values that occur during the
500 7 7 7 ~ lightning impulse test, the induced voltage test and the power frequency voltage test of the transformer.
50" 500 1000 1200 1500 (U The -least fgvorable position of the OLTC should be taken into account.
0 200 400 550 200 [ A] | The insulation to earth and the tap selector insulation size are not mutually connected and can be selected

in accordance with the specific requirements.
Tig. 1: Step capacities (rated through current In [A]; rated step voltages Ui [V])
mum step voltage can be increased with 10 % under

ity is limited to its rated value. !
s are clarified in the technical data catalog for all HHIB OLTCs.

In case of overexcitation of the transformer, the maxi

the condition that the step capac
The specific commutation regime

>

. f
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Notes;

1) This technical data catalog is intended to be used by transformer designers as well as other
technical personnel responsible for maintenance, diagnostics and operation of OLTCs,

2) HHI-Bulgaria reserves the right to make changes in the overal] dimension drawings and
connection diagrams without prior notice. Updated drawings are provided as part of the
technical documentation received by the customer at the time of the product delivery;
updated drawings can be provided also to potential customers on request,

3) The OLTC is manufactured acclording to the specific data in the order specification sheet

filled in by the client,

Kl

4) HHI—Buﬁlé%a%a is not responsible for the client’s improper selection of an OLTC.,
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1. Basic characteristics

The OLTCs of Hyundai Heavy Industries

60214-1 standard.
1.1. Basic technical duata

Co. Bulgaria (HHIB) meet

A HYUNDA|

HEAVY INDUSTRIES CO, BULGARIA

irements of the IEC

Table1 .

OLTC type R3SV 9.3 RSV 93 RSV 9.3 RSV 9.3* RSV 93 RSV 93 R3SV 93 R8V93
-400 | Tr-550 m—700 I-400 1-550 1-700 I-1200 I-1500
" | Number of phases and application 3 —in the neutral 1 phase — at any point on the winding
Maximum rated throngh current (A} 400 550 700 400 550 700 1200 1500
Short circuit Rum.s. value
Withstand (3 5 duration) 6 8 10 6 8 10 15 15
oument (A) | peak vahue T 15 20 25 15 20 25 37,5 37,5
Maximum rated step voltage per phase (V) 3500 3000 3200 3500 3000 3200 3060 2300
Rated step capacity (kVA) 1460 1650 2240 1400 1650 2240 3600 3450
Rated frequency (Hz) 50....60
Highest voltage for
equipment Um (KVem.s) © 725 123 170 <245 300
Rated separate sonrce AC
withstand voltage , 140 230 325 480 460
Tusulation 1min durfltm]‘] (kV, TILS.,)
tocarth | Rated switching impulse )
withstand voltage _ _ _ 850 850
(kV, 250/2500 15)
Rated Hghting impulse
withstand voltage 350 550 750 1050 1050
(kV, 1,2/50 ps)

Number of operating positions

Without change-over selector — max. of 18
With change-over selector — max. of 35

Tap selector

Five tap selector sizes (X, L, M, N, P) are available corres
across the regulating winding, The tap selector insulati
maximum operating voltage to earth, For the test volt

on level can

ponding to the requirenients of the vaoltage stress
be chosen independeutly from the
ages, see Section 1.4.

Oil pressure in the diverter switch oil
compartment

Operating oil pressure up to 0,3x10°

Pa (testing pressure — 0,6x10° Pa). Vacuum-proof for drying,

Siphon for draining the il from the
diverter switch oil compartment

Basic design — leRt or right

I vacuum farmace —up to 110° ¢

Drying In kerosene vapour —up to 125° ¢
RSV 93 RSV 93 RSV93 RSV 93
OLTC type = 400/550/760 T-400/550/700 11200 I 1500
Tap selector sizes K L M N K L M N P L N P L N
Weight in kg (approximately) 208 | 272 | 278 | 286 | 218 | 24 | 229 | 235 | 245 | 258 | 273 | 2 | ac 275
25KV [ 1681 173 | 178 | 188 | 148 | 53 | 138 | 163 | 168 | 170 | 1ay 187 | 112 | 182
Displacement volume 13KV | 178 | 183 | 188 | 198 | 158 | 163 | 168 | 175 | 178 | 130 T ido 197 | 182 | 192
in du’ (approx.) 170kv - (193 L 198 208 [ - | 1837 188 | 193 | 198 | 200 | 210 | 227 205 |2
245KV s s - 1 -1 a3 213 | 20 | 20| 537 | 22 | ans
300 kV ~ ot L= - |- ] - [z o 233 ] 2as | 245 | 25 | 237 | aa
Oil illing quantity of 72,5 KV 130 110 130
the diverter switc'h oil 123KV 140 125 140 \
amprony A g0y 160 140 160 N
pprox.) 245KV 175 155 s N
300 kV 185 165 185 AN

lj In accordance with IEC 60214-1, ¢
three-phase system for which an on-

* Suitable for operation in natural esters - Envirotemp FR3 fluid

Notes: 1. Minimum volume of the con

i

servator, ¢

temperature changes from -30°T to -+
2. The RSV 9.3 OLTC can

hapter 3.60 highest effective value for phase-to
load tap-changer is designed with respect to its

A

*C:AV=0,1Vs+5 (dm?).
erate with/a tdtéd load at oil temperature from -25° C to +105° C.

EXd
P ; X
'-‘,-Jn.,xi{. .sé‘, _|,!,_

-phase voltage\y a
insulation.

si&iering the terﬁperature 0il expansion when the
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