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Maximum Step Voltage (V)
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VACUTAP® VRL® First and only VACUTAP® tap changer

in the high-end performance range

3,200 A 6,000 V 10,000 KVA 420 KV
MAXIMUM RATED STEP VOLTAGE SWITCHING HIGHEST VOLTAGE V
CURRENT CAPACITY FOR EQUIPMENT TDUUT
6000
5000
4000-
R-Selector _ : 00
UNIQUE ——y— |
18-35 AGIS® SYSTEM —ul = 2007 previous New
OPERATING V— 1000 dorm
POSITIONS* ACTIVEGAS = M performance range SElIEVEREDE
INHIBITION = 0= o] |

0 500 1000 1500 2000 2500 3000 3500 A
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VACUTAP® Advanced Arc Confrol System -
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VACUTAP® Step Protection System
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VACUTAP® Advanced Flux Confrol System
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VACUTAP® Interrupter Exchange Module
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Type test report VV 6E 002e - rev. 01 Page 3 o090 / VW 2= 001e
5. Test setup Filing of selecior seiich Transtommer off acconding 10 specification 1EC 60290, Ea 4.0 201202
5.1 General off compartment: Maschinenfabak Reirhausen GmbH
Test arrangements: The dislectric tests were on ty installed ing Od cooling: The heat produced by the tansition resisiors was crained by a cooling :M:»mu
dm:sforapphdvnmge , impwse voltage fests and partial Sysiem 1 anabia seiching ntenvals < 5.4 s during the sanice duty lest. 53098 Reganshurp
v oplare .4, 0.3 0 B9): Sevichgduingthe test  Servicing v b the Instructions. The contacts were
mmmsmpu mewt;sl sample wasvmn«tndnmdmmmmgm ot renewed durng he tests CTTR JD
@ e instructions. 21412018
Test tank oi filling: Clean transformer o Nynas Nytro 4000x was filled in & Plexiglas test ot 5 g - P Pageicfd
tank. Tes! crout: A resonance circut with an adaional aadiary civerier swich was used
Oil temperature: 284°C-286°C @3 test croult In order 1o minimize the effects of the fests on the power )
Qualty of transformer of: ~ Breakdown strength:(76.9 - 86.8 + 0.5) kV/ 2.5mm SUpply Sysicm, 300 fgure 1 Type test report (DAkkS
mmrmsxosmm Swiching sequence: See figure 2 No. VV 1E 002e — rev. 02 7 Froies-- R
Tested insulat to earth Y17 12", Recording: Each fest was recorded by a transient recorder. BRIDMOYD
- Insulation distance f1° mmwwumssvwmwwm Evalzatons: Service cuty test: 20 'gs were ot the o of the
selector switch and eq:qppedm selector in posiion umnmmwmmm-wum Applicant: Franz Stang, Maschinenfabrik Reinf GmbH
+", the distance Mmo:rmmd “+"of phase oscliograms (oscilograms see figures 31 . 3.900) : 3 >
Vandheheaddmm:mh 2 @0
Breaking copacty fest For each loading point recordings were Ord " CTT200045-01
- Insulation distance 2" Dsaa::s;atmmsdxﬁsd;s:hunrmmdmvw wmm-muwm(mmua.t ... 440 and -
hi selector equipped, with change o By
amioct a ot - g ke M e ove meloccr ~ Test sample: VACUTAPS WV Iil 600 Y 76 1223 3 W,
contact *+” of phase “U” and the head of the selector switch. Maschinenfabrik Reinhausen GmbH
Test standard: IEC 60214-1:2014, sub-cleuse 5.2.2 “Temperaturs rise of contacts”.
1 le Test performed: The test was performed fo verify that the temperature rise above the
[ i medium surrounding each lype of cantact which cames through-current
I RS . X e -2 Pisthsy vty continuously in service does not exceed 20 K when the contacts have
boeooeodeeo e £ 1 ;o me oy reached a steady temperature when camying 1.2 times the maximum
b L 3 2 K98 74 ! i .—&«‘-'- wmmcmmmdmsmmmw
1 i current continuously in service and are opened and dlosed or being
1 ! 1 ] moved at some instant during service life or maintenance, except bolted
. 1 1 Ut connections.
[- B oo [ H i ‘ E ;
beooocbdoos o lﬂ_{':” f'l’_‘ i !L Test cument: 1.2x 600 A =720 A
L 32 1% 9.8 7 6 i $— ) e " = e "
i : The temp of the g was at not less
ol =X than 25 mm below the contacts.
—_ n 7y M
Fo e o o [T 0 . Ll Test results: The requirements of IEC 60214-1:2014, subcleuse 5.2.2
paoo O?T‘ : 0 et “Temperature rise of contacts™ were met.
h & 3 2 3 P i 6
The distribation of s document In shoriened wording i penmilied orfy wih cur writien permission
Elgies 1. Tesied insulation distance of the test sampile. ' —

¥ In case of several insudating distances of the same design all dstances were tested. Figure 1 shows only examples of hese
distances.

Tests performed by

Dmae ! Test cons

Oleksandr Kalinichenko
- Test ergineer -

Page 4 of 21




Maximum Step Voltage (V)
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MR OLTC (Maximum Current, Maximum Step Voltage, Maximum Step Capacity)
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Motor current
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Transformer failure rate

| Total number of failures peaks at
transformer ages of 30 — 40 years

Father . | Routine offline inspections reduce
I‘ reduction . ae®t  the failure rate by 30%
through Al ™, - T

;
¥ . 9.

P SRR R | Additional online monitoring reduce
= ' the failure rate by further 40%

-30%

through offline monitoring

-40%

through online monitoring

| Artificial Intelligence and algorithms
allows further failure reduction

¢C|gre
4 IEEE
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Asset intelligence

Diagnostics Probability

LN

Home
v @ Errorinthe OLTC controller | — D

Evidence for

>

« OLTC motor protective switch tripped.

. o Evidence against Events
Maintenance Communication
Error cause and error effect @
}l—l- B 1 Errors in the controller can arise, for example, due to thermal
=Q overload, electrical faults and incorrect handling, and therefore Information

lead to the on-load tap-changer control system failing and to the
prevention of further switching operations.

Transformer m

Criticality

Medium priority. A failure of the motor driver controller mainly
results in the on-load tap-changer no longer being able to switch. R 7
No affects to the on-load tap-changer possible, so long as the ecorder

preceding dive|
Asset P - Asset intelligence

i3

b

Information °
I ntel I Igence ®EN  SICHANGE ()REE Diagnostics Probability e
Error cause and error effect
'N_ Errors in the controller can arise, for example, due to thermal
overload, electrical faults and incorrect handling, and therefore
Recorder lead to the on-load tap-changer control system failing and to the

prevention of further switching operations.
Events

Criticality
Medium priority. A failure of the motor driver controller mainly
results in the on-load tap-changer no longer being able to switch.

®@EN PICHANGE (HDREBOOT admin 03.02.2021 13:18 @1 Settings No affects to the on-load tap-changer possible, so long as the
preceding diverter switch operation is ended correctly.

©

Information
Assessment

Determine the tap position of the on-load tap-changer and check
whether a switching operation has been completed. Perform a
function check of the drive unit.

i3

Increased torque in the OLTC [ | Recorder

4, Diagnostics not possible 1 |:|

N

@EN  2ICHANGE (OREBOOT  admin 03.02.2021 13:25 @) | Settings



ETOS® Standard Integrated motor-drive unit Integration version

Design versions

*."

ETOS® ED ETOS® TD ETOS® IM

icati Asset Intelli
Applications @ sset Intelligence

Holistic evaluation of the monitoring data

Monitoring Control and Regulation

l I
@

Temperature monitoring Online DGA  Bushing monitoring OLTC monitoring  Cooling system Voltage regulation
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THE POWER
BEHIND POWER.

reinhausen.com




