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FIELD LEVEL

L
B

Jsm Cuwl 00 Lo ISM @i gylj8leusun g9y 33 ETOS gloJgjlo
Wide-range power supply AlO 4: Analog input module AlO 4: Optional analog input module
100-240V AC 15% upper oil temperature, OLTC temperature, DGA, oil humidity
ambient Temperature T

CPUII:

5 x RJ45 DIO 16-16: Digital input/output module Ul 3: measuring voltage and
IEC60870-5-101, -103, -104 Buchhol lief rel load current of the monitored
IEC61850 uchhotz, pressure retier relay transformer

DNP3 RS2001, step position Q1 Motor drive, motor (3-column version 3x Ul 3)
Modbus TCP, RTU, ASCII running, door contact, further inputs

Remote maintenance support
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Home T Voltage Home.
10 19.8 kv
| Phase L1-L2 9.8 kv
o 7 Phase L2-L3 202 kv
> 50 Euents Phase L3-L1 20.1 kv Events
L . A
4 U ® o ®
@ o4n Gin oan o7m san Dan 1em 0 4 Phase L1 192.0 A
[mm] Tine e Information o 12 oo | Resciepover 107 kar Informatior
1 = - TG ol temp [€) o
07 0 s | Active power 11.9 MW
L = - E00W1 hotepot [C] b ~ Phase L3 207.0 A &
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condition at offline monitoring condition at permanent online monitoring
at defined times N
Warning
— condition
g x / limit value
ﬂ time Y 4 oot TTrr T T T EE oI minimum condition
()
_l -
[ . » time
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ETOS® Designs: () ETOS® (PETOS®ED (P ETOS®TD (P ETOS®IM

92139 49990 (Gl JUSouw cumisg Sinjgile
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¢ @ I ¥ ourc mamenan:
I'I" i » § f} | QR —— é Msce 6164 um | MSCA-TC2A
i 1] osirepiocemar
Ll ¢ H = Events TC1A 47271 um | TCIA-TC2A
| { i ] ]
e ® o b | moaze 4 o TC18 pm | MscB-Tc1B
e
o . 5 | zmoszaps | purcopens
| Information oo TC2A MSCB-TC28
L TC28 ~ | TciB-Tc28
& max, wear thickness 47 27 m max, wear diff 41.106 pm
LI_ o Recorder Recorder Recorder
/ / max, wear 47.271 pm /
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ETOS® Designs: Q ETOS® O ETOS® ED o ETOS® TD o ETOS® IM

0

did iy i) odll b L cuelgo g jglidS das jo g Wl Siyjgisle

19990 j1) iz i gal)o YIS0 iSIl piiaun 53 SleSU g 20595 Sl glalbs pRiesgj yasduis %
(self-calibrating multiturn encoder luwgi jgiSlw U goljo

3 e loymiz w5 Jie MR L8 lgiame 3 Gubio WolS poiun Sy
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VACUTAP® VV, VVS, VR, VR next
generation, VM, VMS &
OILTAP® types V, M, R and MS.
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@  cowt @ © cow2 @ © oo

mmmmmmmmm 1 MNumber of starts 0 Number of starts
Operating time 0d Oh  Operating time 0d 0h | Operatingtime od Oh
Delay 2 Min Delay 2 Min Delay 2 Min
Hysteresis 50K Hysteresis. 50K Hysteresis 5.0K
Switching point 508 °C Switching point 789°C Switching point 65.0 °C
-
g @  cows
Lu mmmmmmmmm
| ‘Operating time
(m]
Delay Recorder
-
Lu Hysteresis 5.0K
— Switching point
L
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LSS i (559030 9 Ry Sijgisile
(G xiino cauwlg®)d ygw 33) oS yiaS Slsiwl g SHuSSus UL glowsly glp wgliis gjluslely glSol <

- A - O

Name Value Name Value

Home Home
Activate On Min. fan run time after eror 300s |
Switch-on input varizble Top-oil temperature
Minimurn fan sposd 10%

Suitch-off input variable Top-oil temperature

Switching point 509°C Events Maximurm fan speed 100 % Events
1 Hysteresis 5K Lower threshold for top-oil temp. 0°c
L Svitch-on delay 2min Upper threshold for top-ail temp. 60°C
> Activate altern. mode on

Information Lower load factor threshold 0% Information

L Activate period. mode on
- Active if error on Upper load factor threshold 100 %
=) Operating duration 190's k \'__
| Number of starts 1 Recorder
L
L

& @
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b S Sloc

(G dw 9 318 S5) 4L ybyz 9 Elimw jlilg (g pSojlul
(315 3)90 jlowo 63gamw) 0lgAdY Jlabe SO s @
Tl s 350 e b sl pubsis

9219590 Lumibg Gy ¢

)
0‘0

0

AVR Measured values Control parameters  Parallel operation AVR Control parameters  Parallel operation
T_rais former 2 Home Voltage Home
Tal%smonl A Phase L1-N 222 KV
s A Phase L2-N 22.7 kV A
24.1 kv
Events Phase L3-N 22.5kV Events
Voltage @ Current @
| Ho-— 21.9 kV 22.6 kV 33s Phase L1 1920 A
Ll du Information 5 ~ 5 Information
> e } E— 206.0 A == Reactive power 12.0 kv
Ll e i
= Current  212kV Phase L3 208.0 A = Active power 13.4 MW &
3 B 206.0 A Recorder Power factor 0og | Apparentpower 3.6 MVA [ gecorder
w Power factor v
— b ‘ TITTTTTTTITTTITTaT | TITTTTTTTTTTToTTaT
L 0.98 123350 126420 123450 / i) 50.0 Hz
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S 5logs g b

Cl.ns_w.u.l S Sloc

(lado 5 55 3) yidw olgad polde (e

T2 4 Tl 150 gloj 2 b JIS1 b Gl g ) Ssilogil g pabsis
(193Loygdusilys 16 5) CAN bus @b 51 LU jlopes

(R-X or Z compensation) ba cudl ¢jlps %

WL gl Sijgile @

oo 3yShoc Sinjginile

0 (e’ jlawe 03940 Sinjgile 4

AVR Measured values  NWUIICINEIELNTE  Parallel operation AVR Measured values  Control parameters

Devices in parallel operation group ?

T T Home Home
Devices connected via CAN bus
Desired value 1 B30 kv . 01
) B o
Bandwidth 6.26% 2] A Tfe o - e m A
Delay time T1 328s o Events \ctivate parallel op ~ Off M1 - Auto 8 992 19 35 W Events
Time response T1  Linear Parallel operation  Auto. ta
Activate delay tim:  Off . CAN bus address 1
d Delay time T2 - Information Girculating reactie 0% Information
> B control variate ' Gircul. reactivecu  20%
Upper I k \l_—
ﬂ - pper fnit Masterffollower cL. ~ Off
H revaivaie Recorder Recorder
a Desired value Maximum tap diffc 1 Key:
B Loverimt Mas - Master  Auta - Automatic tap synchronization
— Error if no commu  No erro Fol - Follower  Cre - Circulating reactive current
L PF - Power factor
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ETOS o Ly,
5 Germany 78 Romania 6 I]
E Thailand 8 Mexico 4 ﬂ
é Philippines Vietnam 53

USA Korea 2
\u_ Canada | Italy 12 “
_J/: South Africa _New Zealand 2 E
mlmm Norway ﬂman 49 E
= India Russia 3
N China Polen T —
HQ Brasil Argentinia 2 [
- | Pakistan Armenia 3 .
Bl soudi Arabia Australia 9 Full
#  Cypres Bosnia H. 1 “
France.: Belarus 1 _
=T Georgia Switzerland 5 n
= Honduras Chile 4 E
M. | oland Columbia 2 o
Dom. Republic Egypt 95 i
BB siilanka ¥ Kazakhstan 3 I
E Nepal 4
Total: 1780 units with monitoring applications
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Total: 4796 ISM
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@ oliswye 33 Sinjgiile @ols plismun 614 (gjLwodly digas

Transformer (Field)

1xHV
IxHV
s ETOS
Bushing DGA (H2, CO. H20) Modbus (RS485)
Bushing
Bushing
_ Control Cabinet
Oil Level Yvy cruY Power Supply Switch (at Transformer)
Indicator [F& PRD VISU (FO)
MPreC® = IEC61850 (FO)
RSTP. PRP (FO)
RS2001 I— 8
2 VISU (Ethemet)
I vy U-—@ 5 IECS1850 (Ethernat)
MTraB® MSense® = % A s [ Fiber Optic Patch Panel |
- A S N
= : 82§ ETOS® IM (FOmodule) g
2=lgl& &
f g5 ==
glgaa %
R | | @
— ) g2 =
| EREL g
_ . N H3EE 3
@ 53|48 g
Cooling tap position. tap change incomplete. localiremote etc. Control Roor
alarm / status '
1
top oil temperature (4-20mA / PT100)
cooling system (status) 1
alarm / status ) —— &
transformer oil level indication / status -'W—— -
o i s s .
| =
winding 1 temperature (FO) a ‘ i. i
winding 2 temperature (FO) ! L - : A
winding 3 temperature (FO) " ’_—— [— o
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|
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