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Specification - General
Customer data
Project data
Scope of order
English
Language
Tap changer
De-energized tap changer
Drives
ETOS®
Transformer Automation
TAPCON®
Smart transformer accessories
Instruments
Intelligent sensors
Accessories
Oil filter unit
MR data (internal):
MR customer:
Inquiry/order no.:
Commission no.:
Project/Project no.:
Transformer manufacturer
Operator/country of installation:
Previous delivery (serial no.):
Offer no.:
Order no.:
Serial no.:
Individual product configuration, see page 2
Document number:
Checked
Processed
Index
Amendments
Date
Name
Date
Previous delivery (order no.):
Voltage regulation
Number of transformers
Motor drive replacement 
Product selection
Specification - General
Tap changer
without
VACUTAP® VV®
VACUTAP® VVS®
VACUTAP® VM®
VACUTAP® VR®
VACUTAP® VT®
VACUTAP® RMV
OILTAP® V
OILTAP® R
OILTAP® G
ECOTAP® VPD®
without
Drive shaft
without
with
without
TPO checklist
without
with
without
Drives
without
TAPMOTION® ED
ETOS® ED
without
De-energized tap changer
without
DEETAP® DU
COMTAP® ARS
DEETAP® SPT 
without
Drives
Drives
without
TAPMOTION® ED
TAPMOTION® DD
TAPMOTION® MD-III
Hand wheel
Hex. shaft
without
ETOS® Transformer Automation
without
ETOS®
ETOS® ED
ETOS® TD 
ETOS® IM
MSENSE® VAM
MSENSE® BM
without
Electronics
without
TAPCON®
TAPCON® 230
TAPCON® 250
without
Electronics
without
ECOTAP® VPD® CONTROL PRO
without
ETOS® electronics 
Accessories and sensors
without
Drive
Electronics & sensors
Drive, electronics & sensors
Oil filter unit
without
OF 100
without
Protective relay
without
RS2001
Oil analysis
without
Messko® MSENSE® DGA 2/3
MSENSE® DGA 5/9
without
Winding monitoring
without
Messko® MSENSE® FO
without
Dehydrating breather
without
Messko® MTRAB®
without
Transformer
OLTC
Transport monitoring
without
Messko® MLOG®
without
Signal converter
without
Messko® TT30
without
Buchholz relay
without
Messko® MSAFE®
without
Thermometer
without
Messko® MT-ST
Messko® BETECH
without
Transformer
OLTC
Pressure relief device
without
Messko® MPREC®
without
Transformer
OLTC
Flow indicator
without
Messko® MFLOC®
without
Oil-level indicator
without
Messko® MMK
Messko® MTO
without
OLTC
Transformer
Electronic display
without
Messko® EI 100/160
without
Digital display
without
Messko® D1272 AT
without
MR accessories 
without
with
without
Messko accessories 
without
with
without
General
Color of painted parts
Corrosiveness category
C4H (ISO 12944-2)
Corrosiveness category
Quantity
Quantity
Operating instructions - transformer manufacturer
without
Chinese
German
English
French
Italian
Korean
Polish
Portuguese
Russian
Spanish
English
Operating instructions - operator
without
Chinese
German
English
French
Italian
Korean
Polish
Portuguese
Russian
Spanish
English
Remarks
Ambient temperature
Documentation
Insulating medium (tap changer)
Mineral oil
LUMINOL TR/TRi
NYNAS NYTRO® BIO 300X
NYNAS Nytro Polaris GX
Voltesso 35 / N36 (Esso)
MIDEL 7131
ENVIROTEMP 200
SunOhmEco
ENVIROTEMP FR3
MIDEL eN 1204
MIDEL eN 1215
Paryol Electra 7426®
BETA-FLUID (HMWH)
MICTRANS-G (HMWH)
BIOTRANSOL HF
Special (Please advise)
Mineral oil
Insulating medium (transformer)
Mineral oil
LUMINOL TR/TRi
NYNAS NYTRO® BIO 300X
NYNAS Nytro Polaris GX
Voltesso 35 / N36 (Esso)
MIDEL 7131
ENVIROTEMP 200
SunOhmEco
ENVIROTEMP FR3
MIDEL eN 1204
MIDEL eN 1215
Paryol Electra 7426®
BETA-FLUID (HMWH)
MICTRANS-G (HMWH)
BIOTRANSOL HF
Special (Please advise)
Mineral oil
Connection-diagram / label language
Chinese
Danish
German
English
Finnish
French
Italian
Japanese
Croatian
Norwegian
Dutch
Polish
Portuguese
Romanian
Russian
Swedish
Spanish
Czech
Turkish
Hungarian
Slovakian
English
Additional connection-diagram language
without
Chinese
Danish
German
English
Finnish
French
Italian
Japanese
Croatian
Norwegian
Dutch
Polish
Portuguese
Romanian
Russian
Swedish
Spanish
Czech
Turkish
Hungarian
Slovakian
without
Chinese
Danish
German
English
Finnish
French
Italian
Japanese
Croatian
Norwegian
Dutch
Polish
Portuguese
Romanian
Russian
Swedish
Spanish
Czech
Turkish
Hungarian
Slovakian
without
Special transformer design
Color of painted parts
Corrosiveness category
C4H (ISO 12944-2)
Transformer application
Transformer application
network
power plant
Transformer application
without
network
power plant
phase shifter
electrolysis
railway
converter
test transformer
furnace
HVDC transmission
without
Special transformer design
without
sealed
explosion-proof
without
Supply
digital
paper
digital
Note: Not applicable to the Messko products
Note: Not applicable to the Messko products
Note: Not applicable to the Messko products
Note: Not applicable to the Messko products
General
Remarks
Documentation
Operating instructions - transformer manufacturer
without
English
French
Spanish
Operating instructions - operator
without
English
French
Spanish
Quantity
Quantity
Connection-diagram / label language
English
French
Spanish
Additional connection-diagram language
without
English
French
Spanish
without
English
French
Spanish
Ambient temperature
Insulating medium (tap changer)
Mineral oil
LUMINOL TR/TRi
NYNAS Nytro Polaris GX
Voltesso 35 / N36 (Esso)
MIDEL 7131
ENVIROTEMP 200
SunOhmEco
ENVIROTEMP FR3
MIDEL eN 1204
MIDEL eN 1215
BETA-FLUID (HMWH)
MICTRANS-G (HMWH)
Special (Please advise)
Insulating medium (transformer)
Mineral oil
LUMINOL TR/TRi
NYNAS Nytro Polaris GX
Voltesso 35 / N36 (Esso)
MIDEL 7131
ENVIROTEMP 200
SunOhmEco
ENVIROTEMP FR3
MIDEL eN 1204
MIDEL eN 1215
BETA-FLUID (HMWH)
MICTRANS-G (HMWH)
Special (Please advise)
Warranty period (months)
Transformer application
Special transformer design
Transformer application
without
network
power plant
phase shifter
electrolysis
railway
converter
test transformer
furnace
HVDC transmission
Special transformer design
without
sealed
explosion-proof
CONTROL PRO not possible as SET if Um = 24kV 
Asset Management
Checklist
General
Yes
No
Remark / Desired condition
Trafo type
Trafo
Operating mode
Induction
Electrical data (power, voltages, current)
Tie-in measure
OLTC-type
OLTC-type
Selector type (coarse, reversing, multiple, linear, CT selector)
Size ( space+dimensions: height, diameter)
Head arrangement (variant, insp. window, pipe con., probe, PRD)
Supervisory control
Additional components (selector screws, contact bridges)
Arrangement
Drive shaft
Bevel gear
Special gear unit (for double bevel gear -> H2 dimension)
mounting bracket
Additional components (adapter, bevel gear bracket, stuffing box)
Housing size (MA7/8, MA4 u. MA2D - replacement always with ED-L)
Electronic drive
Motor size
position designation
MR+
Circuit diagram version
Position indication
Fast Lever
Execution: Arctic, tropical, ex, aggresive environment
added circuit diagram
Transformer nameplate
old wiring diagram
Pictures
Added documents
Standard wiring diagram:
Old tap changer
without
MR-OLTC
third-party OLTC
On the following page, please create a sketch of the motor drive unit with drive shafts up to the upper gear unit on the OLTC and indicate the number of revolutions on the horizontal shaft per step.
This list is intended to provide support and is not mandatory to fill out.
The following points clarified?
Asset Management
Drive shaft
Drawing MDU-shaft
old
new
General
Description
Old tap changer
Old drive
Serial number:
Serial number:
Drive shaft
Drive shaft arrangement
without
G4
G9
G10
G11
G13
G14
Sketch of drive shafts attached
Horizontal (mm)
Vertical (mm)
Vertical drive shaft (mm)
without
Cardan shaft
Cardan shaft & insulator
Standard design
Insulator
Vertical drive shaft protection
without
unpainted
painted
Horizontal drive shaft (mm)
without
Cardan shaft
Cardan shaft & insulator
Standard design
Insulator
Turn per step
Bevel gear
Type
Type
Double bevel gear
Shaft
K90A (consistent rotation direction)
K90B (changing rotation direction)
K99 (both rotation directions)
Transmission
Shaft outlet
above
below
backwards
Transmission total
Parts list
H2-dimension
Qty. Coupling
Mounting
without
Universal console
as upper gear unit
Additional gear
Drive shaft adapter (to incoming shaft at the foreign tap changer)
Special length vertical drive shaft without intermediate bearing
Console with insulated mount
Drive
Reversal value
without
A
B
C
D
E
F
G
H
K
M/MS
R
T
V
VV
VVS
VR
VM
third-party OLTC
Fast lever
Fast lever with automatic passage of postition
Intermediate gear constructed
Transmission
Type
without
Intermediate gear unit
Displacement gear unit
direction of rotation
consistent
changing
see sketch
Vertical
Horizontal
Remark
Asset Management
De-energized tap-changer
without
DEETAP® SPTM
DEETAP® SPTL
without
Drive
without
Manual drive
Motor drive 
without
Drive shaft
without
with
without
Scope of order
Specification - General
Document number:
Checked
Processed
Index
Amendments
Date
Name
Date
Offer
Order
Remarks
Quantity
Quantity
Documentation
Operating instructions - transformer manufacturer
without
English
Italian
German
French
Portuguese
Spanish
Operating instructions - operator
without
English
Italian
German
French
Portuguese
Spanish
Label language
English
Italian
German
French
Portuguese
Spanish
Russian
Specification - transformer and tap-changer data
General
Type
separate winding transformer
auto transformer
booster transformer
series reactor
parallel reactor
special -->
Number of phases of transformer(s)
Rated power
Constant (FCBN)
Decreasing from
Pos.
Frequency
Overload
Short-time withstand current / Short-circuit duration
Max. peak withstand current for tap-changer
Electrical connection of tapped winding in complete system 
star, in neutral
star, at winding beginning
star, within winding
delta, in the winding center 
delta, at winding beginning
single-phase, at winding beginning
single-phase, within winding
special configuration (include sketch)
Regulating range
Operating positions
Regulated voltage
Tertiary voltage
Tertiary winding, grounded
Yes
No
Constant voltage
Rated step voltage (Uir)
Rated through-current (Ir)
Positions
Induction of regulated transformer
constant
variable
Oil conservator height above tap changer/bevel gear
0-5 m (standard)
6 m
7 m
8 m
9 m
10 m
11 m
12 m
13 m 
14 m 
15 m 
>15 m
0-5 m (standard)
Specification - transformer and tap-changer data
D, grounded 
Y
D
Type of booster transformer 
separate winding
auto transformer
Transmission ratio of booster transformer 
Number of transformers
Transformer application
without
network
Generator
phase shifter
electrolysis
railway
converter
test transformer
furnace
HVDC transmission
wind turbine
special -->
Transformer bank
No
Yes
Number of electrical steps
Steps
Insulating medium (DETC)
Mineral oil
LUMINOL TR/TRi
NYNAS Nytro Polaris GX
Voltesso 35 / N36 (Esso)
MIDEL 7131
ENVIROTEMP 200
SunOhmEco
ENVIROTEMP FR3
MIDEL eN 1204
MIDEL eN 1215
BETA-FLUID (HMWH)
MICTRANS-G (HMWH)
Special -->
Mineral oil
Insulating medium (transformer)
Mineral oil
LUMINOL TR/TRi
NYNAS Nytro Polaris GX
Voltesso 35 / N36 (Esso)
MIDEL 7131
ENVIROTEMP 200
SunOhmEco
ENVIROTEMP FR3
MIDEL eN 1204
MIDEL eN 1215
BETA-FLUID (HMWH)
MICTRANS-G (HMWH)
Special -->
Mineral oil
Ambient temperature
 -25…+40°C
special -->
 -25…+40°C
Temperature range of gaskets
 -40°C…+125°C
 -10°C…+150°C
 -55°C...+100°C
special -->
 -40°C…+125°C
Oil temperature for switching operations
 -25°C…+115°C
 -10°C…+115°C
 -25°C…+100°C
special -->
 -25°C…+115°C
Specification - test voltages
Transformer vector group
Voltage stress during transformer testing and in operation
According to C.A.P.T. catalog
The insulation distances of the requested and/or ordered de-energized tap-changer are sufficient for the loading of the transformer
Remarks
Specification - test voltages
Other (please specify with sketch)
Voltage stress during transformer testing and in operation
Specification - test voltages
between adjacent contacts
between first and last contacts
between output terminal and fixed contacts
between output terminal and equipotential ring
between contacts in case of reversing switch (inversion polarity)
between common bars of reversing switch (inversion polarity)
between two contacts groups
between different phases
between tap-changer and ground
Pitch between contacts in mm
Additional information
Standard ( )
Higher impulse voltage (H)
Special (S)
Type of basic connection
Bridge (MTV)
Series/parallel (MTVP)
Split series/parallel (MTVD)
Delta/star (MTVS)
Voltage change (MTVC)
Delta/star with change of number of turns (MTVG)
Linear (MRV)
reversing change-over selector (MRV)
Other (please specify in sketch)
Bevel gear on support
Standard ( )
Fixed contacts turned 90° (A)
Include bevel gear in delivery (B)
Bevel gear + fixed contacts turned (E) 
Um (kV)
Distance
Standard
Special -->
Standard
Standard
Special -->
Standard
Standard
Special -->
Standard
Standard
Special -->
Standard
Fixed contacts
CAP 200 - threaded contact 200 A brass ØJ=M10 (C200)
CAP 400 - threaded contact 400 A brass ØJ=M14 (C400)
CAP 600 - threaded contact 600 A brass ØJ=M16 (C600) 
SAL 180 - tubular contact 180 A copper ØJ=11.0 mm (S18) 
SAL 330 - tubular contact 330 A copper ØJ=13.5 mm (S33) 
SAL 420 - tubular contact 420 A copper ØJ=15.5 mm (S42) 
B 30 - flag contact 400 A copper ØJ=13 mm (B30) 
B 40 - flag contact 400 A copper ØJ=15 mm (B40) 
B 60 - flag contact 600 A copper ØJ=13 mm (B60)
Other (please specify in sketch)
Silver-plated contacts
without
with
Fixed and movable
Fixed, movable and common
Number of operating positions
Protective shield (pressed cardboard) 
without
with
Length
Standard
special -->
Standard
Thickness
1,5mm
Screening rings
without
with
Screening ring - paper-wrapped
without
with
without
3mm
Number of columns
Number of phases per column
Contact examples - see next page
All de-energized tap-changers with current ≥600 A have silvered-plated contacts
Winding arrangement
Bridge connection
Double-bridge connection
Linear connection 
Double-linear connection
Wye (star) connection 
Series/parallel connection
Split series/parallel connection
Linear with reversing switch
Delta/star connection
Exclusion-of-turns connection
Delta/star connection with exclusion of turns
Special: Sketch of winding arrangement attached
Location of connection contacts for all columns
right (A) 
left (B)
front
Other (please specify in sketch)
Number of stages
1 (.)
2 (D) 
3 (T) 
4 (Q)
2; inverter (I) 
4; double inverter (ID) 
2 stages + 1 stage per column (F)
Other -->
Pitch between contacts in mm
Additional information
Standard ()
Special (S)
Type of basic connection
Center (K)
Series/parallel (KSP)
Split series/parallel (KCS)
Delta/star (KST)
Voltage change (KCT)
Delta/star with exclusion of turns (KCV)
Linear (KR)
Reversing switch (KR)
Other (please specify in sketch)
Bevel gear on support
Standard ()
Bevel gear (B) 
Um (kV)
Distance
Standard
Special -->
Standard
Standard
Special -->
Standard
Standard
Special -->
Standard
Standard
Special -->
Standard
Fixed contacts
KC 200 - threaded contact 200 A ØJ=M10 for type K, KSP, KCS, KST, KCT, KCV
KC 500 - threaded contact 500 A ØJ=M14 for type K, KSP, KCS, KST, KCT, KCV
KC 800 - threaded contact 800 A ØJ=M20 silver plated for type K, KSP, KCS, KST, KCT, KCV
KRC 200 - threaded contact 200 A brass ØJ=M10 for type KR
KRC 500 - threaded contact 500 A brass ØJ=M14 for type KR 
KRC 800 - threaded contact 800 A copper ØJ=M20 silver plated for type KR 
Other (please specify in sketch)
Silver-plated contacts
without
with
Fixed and movable
Fixed, movable and common
Number of operating positions
Protective shield (pressed cardboard) 
without
with
Length
standard
special -->
standard
Thickness
1,5mm
Screening rings
without
with
Screening ring - paper-wrapped
without
with
without
3mm
Number of columns
Number of phases per column
Contact examples - see next page
All de-energized tap-changers with current ≥600 A have silvered-plated contacts
Winding arrangement
Bridge connection
Double-bridge connection
Linear connection 
Double-linear connection
Wye (star) connection 
Series/parallel connection
Split series/parallel connection
Linear connection with reversing switch
Delta/star connection
Exclusion-of-turns connection
Delta/star connection with exclusion of turns 
Special: Sketch of winding arrangement attached
Location of connection contacts for all columns
right (A) 
left (B)
Other (please specify in sketch)
Number of stages
1 (.)
2 (D) 
3 (T) 
4 (Q)
2; inverter (I) 
4; double inverter (ID) 
2 stages + 1 stage per column (F)
other -->
Operating positions
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Specification - DEETAP® SPT
Type
Customer-specified type designation
Internal type designation
General
Type
Remarks
Tap-changer type 
Contacts
Specification - Contacts
Threaded contacts
Type
Max. current
ØJ
Material
Brass
Brass
Copper
Tubular contacts
Type
Max. current
ØJ
Material
Copper
Copper
Copper
Flag contacts
Type
Max. current
ØJ
Material
Copper
Copper
Copper
Threaded contacts
Type K
Type KR
Max. current
ØJ
Material
Brass
Brass
Copper
Fixed contacts only for Series SPTM
Fixed contacts only for Series SPTL
Drive-shaft execution
Layout
1; fixed contacts to front 
1l; fixed contacts to front, mirrored
1A; fixed contacts to right
1Al; fixed contacts to right, mirrored
1B; fixed contacts to left
1BI; fixed contacts to left, mirrored
2; fixed contacts to front
2l; fixed contacts to front, mirrored
2A; fixed contacts to right
2Al; fixed contacts to right, mirrored
2B; fixed contacts to left
2BI; fixed contacts to left, mirrored
3; fixed contacts to front 
3l; fixed contacts to front, mirrored
3A; fixed contacts to right
3Al; fixed contacts to right, mirrored
3B; fixed contacts to left
3BI; fixed contacts to left, mirrored
4; fixed contacts to front 
4l; fixed contacts to front, mirrored
4A; fixed contacts to right
4Al; fixed contacts to right, mirrored
4B; fixed contacts to left
4BI; fixed contacts to left, mirrored
5; fixed contacts to front 
5l; Fixed contacts to front, mirrored
5A; fixed contacts to right
5Al; fixed contacts to right, mirrored
5B; fixed contacts to left
5BI; fixed contacts to left, mirrored
Special (specify details in remarks)
1; fixed contacts to front 
1l; fixed contacts to front, mirrored
1A; fixed contacts to right
1Al; fixed contacts to right, mirrored
1B; fixed contacts to left
1BI; fixed contacts to left, mirrored
2; fixed contacts to front
2l; fixed contacts to front, mirrored
2A; fixed contacts to right
2Al; fixed contacts to right, mirrored
2B; fixed contacts to left
2BI; fixed contacts to left, mirrored
3; fixed contacts to front 
3l; fixed contacts to front, mirrored
3A; fixed contacts to right
3Al; fixed contacts to right, mirrored
3B; fixed contacts to left
3BI; fixed contacts to left, mirrored
4; fixed contacts to front 
4l; fixed contacts to front, mirrored
4A; fixed contacts to right
4Al; fixed contacts to right, mirrored
4B; fixed contacts to left
4BI; fixed contacts to left, mirrored
5; fixed contacts to front 
5l; Fixed contacts to front, mirrored
5A; fixed contacts to right
5Al; fixed contacts to right, mirrored
5B; fixed contacts to left
5BI; fixed contacts to left, mirrored
Special (specify details in remarks)
Layouts - see next page
Drive-shaft type
Shaft design
S - Standard
FT - Insulated internal and external shafts
FI - Insulated internal shafts
FA - Insulated "LA" shaft
FL - Insulated "L" shaft
S - Standard
FT - Insulated internal and external shafts
FI - Insulated internal shafts
FA - Insulated "LA" shaft
FL - Insulated "L" shaft
Shaft design
S - Standard
FI - Insulated internal shafts
FL - Insulated "L" shaft
S - Standard
FI - Insulated internal shafts
FL - Insulated "L" shaft
Shaft design
S - Standard
FT - Insulated internal and external shafts
FI - Insulated internal shafts
FL - Insulated "L" shaft
S - Standard
FT - Insulated internal and external shafts
FI - Insulated internal shafts
FL - Insulated "L" shaft
Shaft design
S - Standard
FT - Insulated internal and external shafts
FI - Insulated internal shafts
FA - Insulated "LA" shaft
S - Standard
FT - Insulated internal and external shafts
FI - Insulated internal shafts
FA - Insulated "LA" shaft
Shaft design
S - Standard
FI - Insulated internal shafts
FA - Insulated "LA" shaft
S - Standard
FI - Insulated internal shafts
FA - Insulated "LA" shaft
Corrosion protection
without
GEOMET®
without
GEOMET®
Touch protection
without
with, non-painted stainless steel
without
with, non-painted stainless steel
without
Universal joint
without
with (please specify sketch)
without
with (please specify sketch)
Horizontal and vertical length in mm
Other (please specify in sketch)
Dimensions
Internal type designation
Drive-shaft execution
Layout
1A; fixed contacts to right
1Al; fixed contacts to right, mirrored
1B; fixed contacts to left
1BI; fixed contacts to left, mirrored
2A; fixed contacts to right
2Al; fixed contacts to rigth, mirrored
2B; fixed contacts to left
2BI; fixed contacts to left, mirrored
3A; fixed contacts to right
3Al; fixed contacts to rigth, mirrored
3B; fixed contacts to left
3BI; fixed contacts to left, mirrored
4A; fixed contacts to right
4Al; fixed contacts to rigth, mirrored
4B; fixed contacts to left
4BI; fixed contacts to left, mirrored
5A; fixed contacts to right
5Al; fixed contacts to rigth, mirrored
5B; fixed contacts to left
5BI; fixed contacts to left, mirrored
Special (specify details in remarks)
1A; fixed contacts to right
1Al; fixed contacts to right, mirrored
1B; fixed contacts to left
1BI; fixed contacts to left, mirrored
2A; fixed contacts to right
2Al; fixed contacts to rigth, mirrored
2B; fixed contacts to left
2BI; fixed contacts to left, mirrored
3A; fixed contacts to right
3Al; fixed contacts to rigth, mirrored
3B; fixed contacts to left
3BI; fixed contacts to left, mirrored
4A; fixed contacts to right
4Al; fixed contacts to rigth, mirrored
4B; fixed contacts to left
4BI; fixed contacts to left, mirrored
5A; fixed contacts to right
5Al; fixed contacts to rigth, mirrored
5B; fixed contacts to left
5BI; fixed contacts to left, mirrored
Special (specify details in remarks)
Layouts - see next page
Drive-shaft type
Shaft design
S - Standard
FT - Insulated internal and external shaft
FI - Insulated internal shaft
FA - Insulated "LA" shaft
FL - Insulated "L" shaft
S - Standard
FT - Insulated internal and external shaft
FI - Insulated internal shaft
FA - Insulated "LA" shaft
FL - Insulated "L" shaft
Shaft design
S - Standard
FI - Insulated internal shaft
FL - Insulated "L" shaft
S - Standard
FI - Insulated internal shaft
FL - Insulated "L" shaft
Shaft design
S - Standard
FT - Insulated internal and external shaft
FI - Insulated internal shaft
FL - Insulated "L" shaft
S - Standard
FT - Insulated internal and external shaft
FI - Insulated internal shaft
FL - Insulated "L" shaft
Shaft design
S - Standard
FT - Insulated internal and external shafts
FI - Insulated internal shafts
FA - Insulated "LA" shaft
S - Standard
FT - Insulated internal and external shafts
FI - Insulated internal shafts
FA - Insulated "LA" shaft
Shaft design
S - Standard
FI - Insulated internal shafts
FA - Insulated "LA" shaft
S - Standard
FI - Insulated internal shafts
FA - Insulated "LA" shaft
Corrosion protection
without
GEOMET®
without
GEOMET®
Touch protection
without
with, non-painted stainless steel
without
with, non-painted stainless steel
without
Universal joint
without
with (please specify in sketch)
without
with (please specify in sketch)
Horizontal and vertical length in mm
Other (please specify in sketch)
Dimensions
Internal type designation
Specification - drive shaft
Type
Remarks
General
Tap-changer type
Color of protective painting of drive shaft
Environmental conditions
standard
special -->
standard
Specification - drive-shaft attachments
Drive-shaft arrangement
Tap-changer type
1; fixed contacts front side
1A; fixed contacts to right
1B; fixed contacts to left
2; fixed contacts front side
2A; fixed contacts to right
2B; fixed contacts to left
3; fixed contacts front side
3A; fixed contacts to right
3B; fixed contacts to left
4; fixed contacts front side
4A; fixed contacts to right
4B; fixed contacts to left
5; fixed contacts front side
5A; fixed contacts to right
5B; fixed contacts to left
1I; fixed contacts front side
2AI; fixed contacts to right
3BI; fixed contacts to left
All above-described schemes can be manufactured mirrored "I" (see examples below)
1A; fixed contacts to right
1B; fixed contacts to left
2A; fixed contacts to right
2B; fixed contacts to left
3A; fixed contacts to right
3B; fixed contacts to left
4A; fixed contacts to right
4B; fixed contacts to left
5A; fixed contacts to right
5B; fixed contacts to left
2AI; fixed contacts to right
3BI; fixed contacts to left
All above-described schemes can be manufactured mirrored "I" (see examples below)
Internal type designation
Manual-drive type
Internal type designation
Manual-drive type
Specification - manual drive
General
Tap-changer type
Remarks
Min. effect. number of turns at position 
Mid-position(s)
Max. effect. number of turns at position 
Operating positions
Mechanical details
Mechanical activation
Rotary knob
Handle
Hand wheel
Hand wheel
Plastic
Stainless Steel
Aluminum
Plastic
Plastic
Stainless Steel
Mounted on transformer
Transformer cover
Transformer wall
Drive-shaft output mounting
above
below
horizontal
Drive-shaft output mounting
above
below
End position block
without
with
without
Lockable by padlock (mech.)
without
with
with
Cable glands
Standard
Special (specify details in remarks)
Standard
Electrical details
Voltage
Locking magnet (closed without current)
Network type
Locking contact for circuit breaker
without
with
with
Single (1)
Double (2)
Single (1)
Position indication(s)
Electrical position indication
without
with electrical position indication
without
Color of painted parts of manual drive
Environmental conditions
Standard
special -->
Standard
End-position indication
without
first and last position
without
Specification - motor drive
Tap-changer type
Type
Remarks
Min. effect. number of turns at position 
Mid-position(s)
Max. effect. number of turns at position 
Operating positions
Mechanical details
Housing
Housing of painted sheet steel 
Housing of unpainted stainless steel 
Housing of painted stainless steel 
Housing of painted sheet steel 
Power supply (Motor)
Supply voltage
Network type
3AC
Frequency
50 Hz
Control circuit
Voltage
Network type
AC
Frequency
50 Hz
Position indication(s)
n/o contact range (break before make)
without
with
with
Special position indication, details in remarks
General
Color of painted parts of motor drive
Environmental conditions
Standard
special -->
Standard
Remote control box 
Remote control box 
without
with
without
Type
General
Specification - Transformer data
Type
separate winding transformer
auto transformer
booster transformer
Series reactor
Parallel reactor
Number of phases of transformer(s)
Rated power
Constant (FCBN)
Decreasing from
Pos.
Frequency
Overload
Specify details in remarks
Short-time withstand current / Short-circuit duration
Max. peak withstand current
Tap-changer design data
Electrical connection of tapped winding in complete system 
star, in neutral
star, at line end
star, within winding
delta, in the winding center 
delta, at line end
single-phase, at line end
single-phase, within winding
special configuration (sketch enclosed)
 %
Regulating range
Number of electrical steps
Regulated voltage
Tertiary voltage
Constant voltage
% /
Maximum step voltage in the phase
Maximum rated through current
Leakage inductance:   x =
Steps
Only for coarse / tapped winding
Induction of regulated transformer
constant
variable
OLTC conservator height above cover 
0-5 m (Standard)
6 m
7 m
8 m
9 m
10 m
11 m
12 m
13 m 
14 m 
15 m 
>15 m
0-5 m (Standard)
open starpoint
without
with
Connection of booster transformer 
D, grounded 
Y
D
Type of booster transformer 
separate winding
auto transformer
Transmission ratio of booster transformer 
Transformer vector group
General
Type
separate winding transformer
auto transformer
booster transformer
Series reactor
Parallel reactor
Number of phases of transformer(s)
Rated power
Constant (FCBN)
Decreasing from
Pos.:
Frequency
Overload
Specify details in remarks
Tap-changer design data
Electrical connection of tapped winding in complete system 
star, in neutral
star, at line end
star, within winding
delta, in the winding center 
delta, at line end
single-phase, at line end
single-phase, within winding
special configuration (sketch enclosed)
Regulating range
Number of electrical steps
Regulated voltage
Constant voltage
Tertiary voltage
Maximum rated through current
Maximum tap to tap voltage in the phase (Utap)
Leakage inductance:   x =
Steps
Only for coarse / tapped winding
Specification - Transformer data
Connection of booster transformer 
D, grounded 
Y
D
Type of booster transformer 
separate winding
auto transformer
Transmission ratio
Connection
Connection
Connection
Circulating current
Induction of regulated transformer
constant
variable
Remarks
Max. peak withstand current
Short-time withstand current / Short-circuit duration
Test and operating voltages
Voltage stress during transformer testing and in operation
Operation Umax [kV]
between selected and preselected tap
between fine tap selector contacts of a tap position
lengthwise along the tapped winding of a phase
between tapped windings of various phases
lengthwise along the coarse and tapped winding of a phase
between coarse windings of various phases
between connected and neighboring coarse tap contacts
between unconnected, neighboring coarse tap contacts
lengthwise along all coarse windings of a phase
between tap-changer and ground
between tap selector contacts of different tap windings
between change-over selector contacts of different coarse windings
In accordance with TD
The insulation distances of the on-load tap changer requsted and/or to be ordered are sufficient for the loading in the transformer
Recovery voltage
without
< 35 kV general
< 25 kV for type VV
< 20 kV for type RMV
< 15 kV for type V
to be checked by MR/RM
tie-in measure needed
Sketch of winding arrangement attached
Potential design
without
laterally installed (V,VV)
installed inside LTC tank (RMV)
installed separately on board / bars
installed below (cylinder)
Polarity tower (new R selector)
Potential measures
without
tie-in resistors
potential switch
potential switch with tie-in resistors
Tap-changer design data
Specification - Transformer data
Remarks
without
HV
RW
LV
Serial winding
Parallel widing
tertiary
Tertiary grounding
coarse
without
HV
RW
LV
Serial winding
Parallel widing
tertiary
Tertiary grounding
coarse
without
HV
RW
LV
Serial winding
Parallel widing
tertiary
Tertiary grounding
coarse
Winding
Winding arrangement
Number of turns
Additional information
Electric arc furnace (EAF)
Please submit a connection diagram showing the relevant windings, voltage, number of turns and steps.
Please submit a table showing the power, voltage and current for all positions.
Why is this additional information required?

EAF transformers often have special features such as booster transformers, variable flux and/or decreasing power. With this additional information, we can double check the application and the OLTC selection.
Electrolysis
Please submit a connection diagram showing the relevant windings and voltages.
If the tertiary winding is located between coarse and fine winding, please specify the load of the tertiary winding.
If the load-current or supply-voltage harmonics are greater than 5% (see IEC 60214-2:2004, item 6.2.3 and item 6.2.10) and IEC 60076-1:2011, item 4.2.c and d), please submit a table or graph showing the:
d) wave shape of OLTC through current (harmonics)
e) wave shape of OLTC supply voltage (harmonics) 
Why is this additional information required?

Transformers for this application often have special winding connections such as multiple coarse winding connections. If the tertiary winding is located between the coarse and fine windings, this has an impact on the leakage inductance. For an OLTC, the recovery voltage in zero current must be assessed.
Other rectifier applications
Please submit a connection diagram showing the relevant windings and voltages.
For OILTAP, please also submit the di/dt value (per current path in case of enforced current splitting).
Why is this additional information required?

Transformers for this application often have special winding connections and in most cases also enforced current splitting. For OILTAP, the recovery voltage in zero current must be assessed.
Phase shifting transformer (PST)
Please submit a connection diagram showing all three phases and the number of turns of all windings.
Please submit a table with the regulation range in degree in all OLTC positions including step voltage at:
•	no load,
•	rated load,
•	maximum overload.
Please specify the short circuit impedance voltage (uk) of all transformers connected in parallel and the impedance in Ohm.
Is parallel operation planned?
Why is this additional information required?

Transformers for this application often have special winding connections. The number of turns is needed in order to calculate the step voltage and insulation levels. The table with regulating range (in degrees) at no load, rated load and overload is needed for assessing the regulation range and switching capacity of the OLTC. The uk value is needed for calculating the step voltage under load. In the case of parallel operation, the maximum circulation current must be observe/verified (in acc. with IEC 60076-57-1202).
Variable flux
Please submit a connection diagram showing the windings and number of turns.
Why is this additional information required?

The step voltage and insulation levels can be calculated only if the number of turns of all windings is specified.
HVDC transmission
For OILTAP, please also submit the di/dt value (per current path in case of enforced current splitting).
Why is this additional information required?

For OILTAP, the recovery voltage in zero current must be assessed.
Railway application (supply system)
Please submit a connection diagram showing the windings and number of turns.
Please specify the expected number of short circuits per year (average).
Please specify the normal cyclic-load profile.
Please specify the maximum load factor.
Why is this additional information required?

Transformers for this application often have special winding connections. The number of short circuits per year is relevant for the OLTC selection. The normal cyclic load and maximum load factor is also relevant for selecting the correct OLTC. 
Parallel reactor (shunt reactor)
Please submit a connection diagram showing the windings and number of turns in all steps.
Please submit a table of impedance in all positions.
Please specify the Winding turns of all windings and steps.
Please specify the normal operating voltage.
Please specify the maximum operating voltage including over excitation.
Why is this additional information required?

Transformers for this application often have special winding connections. The impedance in all positions and respective operating voltage, as well as the normal operating voltage and over excitation are needed to calculate the maximum current, step voltage and insulation voltage of the OLTC. 
Series reactor (for furnace application)
Please submit a connection diagram showing the windings and number of turns in all steps.
Maximum current (including overload).
Please specify the Winding turns of all windings and steps.
Please submit a table of the impedance in all positions.
Please specify the system voltage.
Why is this additional information required?

Transformers for this application often have special winding connections. The impedance in all positions and respective operating voltage, as well as the system voltage are needed to calculate the maximum current, step voltage and insulation voltage of the OLTC. 
Transformer with booster circuit
Please submit a connection diagram showing all relevant voltages and number of turns of all windings. The location of the booster grounding must also be shown.
Please submit a table with the voltage / current for all positions.
Why is this additional information required?

Transformers for this application often have special winding connections. The number of turns and the U/I table is needed to verify the voltage and current of the OLTC. The location of the grounding is needed for calculating the correct recovery voltage (tie-in resistor measure).
Overload (> IEC 60076-7 / ANSI C57.92)
Please submit a load profile or specify:
normal cycling loading (including the duration of a complete cycle).
short-time emergency load (including the frequency of occurrence).
long-time emergency load (including the frequency of occurrence).
Test transformer (voltage, power, short circuit)
Please submit a connection diagram showing the windings and relevant voltages.
Please specify the frequency.
Please specify the test current.
Please specify the number of tests per day.
Why is this additional information required?

Transformers for this application often have special winding connections. The frequency and number of tests per day is important for selecting the correct OLTC. 
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Operating positions
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Type
Um (kV)
Rated current
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
G11
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
Cardan shaft & insulator
standard design
insulator
Vertical drive shaft protection
unpainted
painted
Specification - On-load tap-changer
Number of columns
Number of phases
Basic connection diagram
Operating positions
Tap-changer head
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
Pipe connection R
blind flange on RLA
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295  right branch H=82
blind flange on OLTC head
without
Pipe connection S
with bleeder   L=140  H=45
with bleeder   L=140  H=68
with bleeder   L=140  H=82
with bleeder   L=140  H=106
with bleeder   L=140  H=132
with bleeder   L=140  H=178
with bleeder   L=140  H=182
with bleeder   L=140  H=223
with bleeder   L=140  H=255
with bleeder   L=140  H=313
with bleeder   L=228.6  H=82
blind flange on OLTC head
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder L=140  H=255 supervisory control
without bleeder L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder left brance H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295 right branch H=82
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" w/o sensor
Type
Loose screening caps
Bridges for parallel connection of tap-selector planes
Tap selector
Um (kV)
Tap selector size
Flange for bell-type tank
Rated current
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
standard design
insulator
Cardan shaft
Cardan shaft & insulator
Vertical drive shaft protection
unpainted
painted
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Operating positions
Tap-changer head
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Flange for bell-type tank
with
reduced
with
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Um (kV)
Optional oil suction pipe
Rated current
Loose screening caps
Contact bridges
Tap selector
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
Cardan shaft & insulator
standard design
insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Details see technical data
Specification - Tap-changer
Number of columns
Number of phases
Rated current
Basic connection diagram
Operating positions
Tap-changer head
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295  right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Loose screening caps
Contact bridges
Um (kV)
Flange for bell-type tank
without
with
reduced
Supervisory control
incl. automatic cut-out
Tap-selector size
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
Cardan shaft & insulator
standard design
insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Tap-changer head
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Flange for bell-type tank
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Loose screening caps
Bridges for parallel connection of tap-selector planes
Tap selector
Um (kV)
1 (right)
1 (left)
2 (right)
3 (left)
Rated current
Tap-selector size
Operating positions
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Reduced bell-type-tank flange (Specify in remarks)
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
Cardan shaft & insulator
standard design
insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Tap-changer head
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
flat gasket 10mm
Flange for bell-type tank
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left  branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left brach H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295  right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Loose screening caps
Bridges for parallel connection of tap-selector planes
Tap selector
Um (kV)
1 (right)
1 (left)
2 (right)
3 (left)
Rated current
Tap-selector size
Operating positions
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Reduced bell-type-tank flange (Specify in remarks)
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
standard design
insulator
Cardan shaft & insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Tap-changer head
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Flange for bell-type tank
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left  branch H=82
without bleeder, right branch H=82
with bleeder, left  branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch L=140 H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Loose screening caps
Bridges for parallel connection of tap-selector planes
Tap selector
Um (kV)
1 (right)
1 (left)
2 (right)
3 (left)
Rated current
Tap-selector size
Operating positions
Min. effect. number of turns at position 
Max. effect. number of turns at position 
Mid-position(s)
Reduced bell-type-tank flange (Specify in remarks)
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
Cardan shaft & insulator
standard design
insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Tap-changer head
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Flange for bell-type tank
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
Pipe connection R
blind flange on RLA
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder L=140  H=255 supervisory control
without bleeder L=140  H=313 supervisory control
without bleeder, left  branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder L=140  H=255 supervisory control
without bleeder L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & ooil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Loose screening caps
Bridges for parallel connection of tap-selector planes
Tap selector
Um (kV)
1 (right)
1 (left)
2 (right)
3 (left)
Rated current
Tap-selector size
Operating positions
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Reduced bell-type-tank flange (Specify in remarks)
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
standard design
insulator
Cardan shaft & insulator
Vertical drive shaft protection
unpainted
painted
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Tap-changer head
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Flange for bell-type tank
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Loose screening caps
Bridges for parallel connection of tap-selector planes
Tap selector
Um (kV)
Operating positions
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
uk at position
uk at position
uk at position
1 (right)
1 (left)
2 (right)
3 (left)
Rated current
Tap-selector size
Reduced bell-type-tank flange (Specify in remarks)
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
Cardan shaft & insulator
standard design
insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Tap-changer head
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Flange for bell-type tank
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
blind flange on RLA
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder L=140  H=255 supervisory control
without bleeder L=140  H=313 supervisory control
without bleeder, left branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder L=140  H=255 supervisory control
without bleeder L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder,  left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Loose screening caps
Bridges for parallel connection of tap-selector planes
Tap selector
Um (kV)
1 (right)
1 (left)
2 (right)
3 (left)
Rated current
Tap-selector size
Operating positions
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Reduced bell-type-tank flange (Specify in remarks)
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
standard design
insulator
Cardan shaft & insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Specification - Tap-changer
Number of columns
Number of phases
Rated current
Basic connection diagram
Operating positions
Tap-changer head
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Flange for bell-type tank
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder L=140  H=255 supervisory control
without bleeder L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
Type
Loose screening caps
Bridges for parallel connection of tap-selector planes
Tap selector
Um (kV)
Tap-selector size
1 (right)
1 (left)
2 (right)
3 (left)
Reduced bell-type-tank flange (Specify in remarks)
Supervisory control
incl. automatic cut-out
Arrangement
G4
G9
G10
G11
G12
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
Cardan shaft & insulator
standard design
insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Specification - Tap-changer
Number of columns
Number of phases
Basic connection diagram
Operating positions
Tap-changer head
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Groove in tap-changer head for o-ring
Head gasket
without
O-ring
flat gasket 2mm
flat gasket 4mm
flat gasket 6mm
Flange for bell-type tank
with
reduced
with
Pressure relief device
without
Messko® MPREC®
flange w/o valve
For details regarding the configuration of the MPREC®, see page “Specification - Messko® MPREC® Pressure Relief Device OLTC”
Protective relay RS 2001
without
1 n/o, 1 n/c (1A1B)
1 n/o (A)
2 n/o (2A)
1 n/c (B)
2 n/c (2B)
1 c/o (C )
3 n/o (3A)
special (details in comment)
1 n/o (A)
Pipe connection R
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder  L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
without bleeder, left branch H=82
without bleeder, right branch H=82
with bleeder, left branch H=82
with bleeder, right branch H=82
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
without bleeder L=140  H=82
Pipe connection S
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
with bleeder L=140  H=82
Pipe connection Q
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
without bleeder L=140  H=82 supervisory control
without bleeder  L=140  H=255 supervisory control
without bleeder  L=140  H=313 supervisory control
with bleeder L=140  H=182 supervisory control
without bleeder, left branch H=82 supervisory control & oil filter
without bleeder, right branch H=82 supervisory control & oil filter
with bleeder, left branch H=82 supervisory control & oil filter
with bleeder, right branch H=82 supervisory control & oil filter
without bleeder, left branch H=287
without bleeder, right branch H=287
without bleeder H=295, right branch H=82
blind flange on OLTC head
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Pipe connection E2
without bleeder L=140  H=45
without bleeder L=140  H=68
without bleeder L=140  H=82
without bleeder L=140  H=132
without bleeder L=140  H=183
without bleeder L=140  H=203
without bleeder L=140  H=230
without bleeder L=140  H=255
without bleeder L=140  H=263
without bleeder L=140  H=313
with bleeder L=140  H=45
with bleeder L=140  H=68
with bleeder L=140  H=82
with bleeder L=140  H=106
with bleeder L=140  H=132
with bleeder L=140  H=178
with bleeder L=140  H=182
with bleeder L=140  H=223
with bleeder L=140  H=255
with bleeder L=140  H=313
with bleeder L=228.6  H=82
blind flange on OLTC head
air-vent valve DIN (E2)
flange with pipe and O-ring (without bend)
blind flange on OLTC head
Temperature sensor
without
minus (PT 100)
plus (PT 100)
minus + plus (PT 100)
monitoring (MR) 
PT 100 (only sensor)
1" pocket w/o sensor
UNF7/8" pocket w/o sensor
without
Type
Um (kV)
Rated current
Loose screening caps
Contact bridges
Tap selector
Arrangement
G4
G9
G10
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
Cardan shaft
Cardan shaft & insulator
standard design
insulator
standard design
Vertical drive shaft protection
unpainted
painted
unpainted
Details see technical data
Remarks
Arrangement
G4
G9
G10
G11
G13
G14
Sketch of drive shafts attached
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
standard design
insulator
Cardan shaft
Cardan shaft & insulator
standard design
Vertical drive shaft protection
unpainted
painted
without
unpainted
Vertical drive shaft protection
painted
without
without
Specification - Deetap® DU
Number of columns
Number of phases
Rated current
Um (kV)
Basic connection diagram
Head gasket
without
O-ring
flat gasket 4mm
O-ring
Additional gasket
without
O-ring
flat gasket 4mm
Type of mounting
bell-type tank mounting 
cover mounting 
cover mounting with mounting flange 
mounting under cover
cover mounting 
Design / DU head
Operating positions
Winding arrangement
linear de-energized tap-changer for neutral application (Y)
linear de-energized tap-changer for delta connection (D)
double-bridging de-energized tap-changer (MD)
series-parallel de-energized tap-changer (SP)
star-delta de-energized tap-changer (YD)
Buck-and-boost de-energized tap-changer (BB)
special configuration (S)
Single-bridging de-energized tap-changer (ME)
Groove in tap-changer head for o-ring
Max. effect. number of turns at position 
Mid-position(s)
Min. effect. number of turns at position 
Tap selector size
Contact bridges
Loose screening caps
Type
incl. automatic cut-out
Supervisory control
Details see technical data
Specification - Comtap® ARS
Number of columns
Type
Number of phases
Rated current
Um (kV)
Basic connection diagram
Arrangement
G4
G9
G10
G11
G13
G14
Sketch of drive shafts attached
Details see technical data
Details see technical data
Drive shaft
Horizonal drive shaft (mm)
Vertical drive shaft (mm)
Vertical drive shaft
standard design
insulator
Cardan shaft
Cardan shaft & insulator
Vertical drive shaft protection
unpainted
painted
without
Design / ARS head
Type of mounting
bell-type tank
cover mounting 
cover mounting with mounting flange 
mounting under cover
Additional gasket
without
O-ring
flat gasket 4mm
O-ring
Remarks
Groove in tap-changer head for o-ring
Operating positions
Min. effect. number of turns at position 
Mid-position(s)
Max. effect. number of turns at position 
Contact bridges
Loose screening caps
Supervisory control
incl. automatic cut-out
Information concerning the amount of switching operations allowed
With high currents the life of the commutating contacts and therefore the service interval is determined by the wear of the contacts due to arcing. The arcing time is determined by the phase angle of the breaking current at the opening of the contact in relation to the current zero-crossing, as well as the reactance X2 and X3. The value of the commutating current is determined by R and X. Therefore the values for the reactance and resistance are necessary for the calculation of the service interval.
Customer data:
Through-current
Commutating current = part of the through-current in the current path that is disconnected by the commutating contact
Part of the through-current in the parallel current path
Arc voltage across the opening commutating contact
Inductive reactance of the OLTC current path
Ohmic resistance of the OLTC current path
System voltage
Inductive reactance of the ARS current path (internal MR-value)
Ohmic resistance of the ARS current path (internal MR-value)
Load impedance
Specification - VACUTAP® RMV-II
Design of tap winding
Designation of positions
If 17 positions or less
Max. effect. number of turns at position 
Tank
Exterior finish
Paint
Tank features
Internal gasket stop
Backplate
External gasket stop
Front door design
Door
Drain valve
Valves and fittings
Upper filter pressure valve
Vacuum connection
Liquid fill connection
Tie-in resistors (to be determined by RM)
Tie-in resistor
X units  
Barriers between phases
Yes (185kV RMS 1min phase-phase) (only for RMV-II-72.5kV)
Liquid level gauge (Messko®)
Tank accessories
Display
Connector and cable
General
Material
Exterior finish & Color
Exterior color
Specification - ECOTAP® VPD®
Number of phases
Rated current
Um (kV)
Basic connection diagram
Tap changer data
General
Mounting location
Transformer cover
Founded 75 mm
Founded 150 mm
Mounting location
Connection leads left
Connection leads right
Connection leads left
Drive
Mounting of control unit
Indoor installation
Outdoor installation
Busbar adapter indoor installation
Control cabinet 380 indoor installation
Control cabinet 600 intdoor installation
Control cabinet 500 indoor installation incl. CONTROL PRO
Control cabinet 600 indoor installation incl. CONTROL PRO
Control cabinet 600 outdoor installation incl. CONTROL PRO
Insulating medium (transformer)
Mineral oil
ENVIROTEMP FR3
MIDEL 7131
MIDEL eN 1204
MIDEL eN 1215
Special (Please advise)
Resistor type
Resistor type
Vacuum and pressure resistance
0,7 - 1,4 bar
Remarks
Selection of transition resistor:
Variant 1: MR selection with transformer data (standard) 
Variant 2: customer selection without transformer data 
Variant 1
Variant 2
Variant 1
Max. effect. number of turns at position 
Max. effect. number of turns at position 
Supply and regulating voltage 1AC 100-240V
Supply and regulating voltage 3AC 380-400V
CX not possible if Um = 24kV
Tank accessories
Provision for Sudden-pressure relay
Type
Dehydrating breather
Type
Mounting bracket
Valve
Liquid temperature display
1/2" coupling (preparation for Thermowell)
1/2" coupling + Thermowell
1/2" coupling + Thermowell + PT100
1/2" coupling + Thermowell + gauge (-40...120°C, 3 CO contacts, ANSI connection)
Position 1 (front)
Position 2 (back)
Connector and cable
Low temperature lockout
Liquid heater
Pressure relief device (Messko®)
Connector and cable
Type
Remarks
Low temperature lockout
MSENSE® DGA 
MSENSE® DGA 
Mechanical details
Padlock
End position block
Signals / auxiliary circuits
Lock removal
Electrical details
Terminal type
Wago Cage Clamp Typ 880/769
Phoenix UK5N
Wago Cage Clamp Typ 880/769
Heater (30W 110-265V AC)
Position indication(s)
Type
without
resistor contact range
n/o contact range (break before make)
n/o contact range (make before break)
BCD
GRAY
without
Remarks
Specification - TAPMOTION® DD
Connection diagram standard
DIN EN 60617/IEC 60617
ANSI
Australia
Canada
DIN EN 60617/IEC 60617
Documentation
Min. effect. number of turns at position 
Mid-position(s)
Max. effect. number of turns at position 
Operating positions
Bottom plate (1 x M32x1.5 und 3 x M20x1.5)
Standard
Closing plate
position indicator
Standard
Additional cable gland
without
1 x M20x1,5
2 x M20x1,5
1 x M20x1,5; 1 x M32x1,5;
2 x M20x1,5; 1 x M32x1,5;
without
Additional cable gland
without
1 x M20x1,5
2 x M20x1,5
without
Frequency
Voltage
Control circuit
locking magnet (closed without current)
Heater circuit
Network type
Frequency
Voltage
Network type
3 Ohm
4.99 Ohm
7.69 Ohm
10 Ohm
20 Ohm
24.9 Ohm
30.1 Ohm
40.2 Ohm
50 Ohm
100 Ohm
124 Ohm
287 Ohm
402 Ohm
1000 Ohm
Supervisory control
incl. 1 x M20x1,5 cable gland
incl. 1 x M20x1,5 and 1 x M32x1,5 cable glands
Mechanical details
Protective housing
Small (ED-S)
Large (ETOS ED-L, ED-L)
Small (ED-S)
Mounting on transformer
standard
vibration damping
insulator
standard
Running time
1/1
1/2
1/3
2/1
1/1
Door hinges
left
right
left
Door swing angle
130°
90°
110°
180°
130°
Door arresting device
without
with
without
Design with lock
without
safety lock, type KABA
safety lock, Zeiss-Ikon
Padlock
without
Bottom plate
dummy plate
2 x M20; 3 x M25; 2 x M32
16 x M25
6 x M25; 2 x M32; 3 x M40
12 x M25; 2 x M32; 2 x M40
1 x M25; 3 x M32; 3 x M40
4 x M25; 2 x M32; 2 x M40; 2 x M50
2 x M25; 5 x M32; 1 x M63
3 x M25; 7 x M40
5 x M25; 3 x M40
2 x M32; 1 x M40; 2 x M50
2 x M32; 3 x M40; 1 x M50
2 x M63 x 1.5
4 x M40; 3 x M50
dummy plate
Small bottom plate left
dummy plate
6 x M20
2 x M20; 1 x M25; 1 x M32
4 x M25
3 x M32
dummy plate
Small bottom plate right
dummy plate
6 x M20
2 x M20; 1 x M25; 1 x M32
4 x M25
3 x M32
dummy plate
Cable glands
without
with seal (skin-tight)
with seal, strain relief
with seal, strain relief, bend prot.
without
Electrical details
Terminal type
Wago Cage Clamp Typ 880/769
Phoenix UK5N
Phoenix OTTA2.5
Phoenix OTTA6
Phoenix UK6N
Phoenix UK10N
Phoenix URTK/S
Phoenix URTK/S-BEN10
Phoenix UDK 4-MTK-P/P
Weidmüller SAK4KRG
Entrelec M6/8SNB
Entrelec M6/8RS
Fuji TX-5.5
Wago Cage Clamp Typ 880/769
Spare terminals
Wiring
H07V-K
H07Z-K halogen free
H07Z-K colored halogen free (specify in remarks)
H07V-K
Identification sleeves
without
connection pin
source
source, signal and destination
source and destination
destination
without
Power supply (Motor)
Supply voltage
Network type
Frequency
Main switch
without
main switch w/o interior lighting/heater
main switch w/o interior lighting
main switch w/o interior lighting/heater + 1 c/o
main switch w/o interior lighting + 1 c/o
without
Voltage monitoring
without
1 c/o
1 c/o + control circuit off
2 c/o
without
Specification - TAPMOTION® ED
Min. effect. number of turns at position 
Mid-position(s)
Max. effect. number of turns at position 
Switching direction "Raise" towards pos.
Remarks
Table of equipment
List of components
Connection diagram standard
DIN EN 60617/IEC 60617
ANSI
Australia
Canada
Connection diagram version
paper DIN A4 
tear- and water-resistant foil DIN A4 
paper DIN A4 
Operating positions
Documentation
Design of connection diagram
Modular circuit diagram
Multiple sheet
Modular circuit diagram
Diagram no:
Enduser standard
Specification - ETOS® ED
Bottom plate
dummy plate
7 x M25; 2 x M32; 3 x M40
12 x M25; 2 x M32; 2 x M40
4 x M25; 2 x M32; 2 x M40; 2 x M50
6 x M20; 7 x M25
16 x M25; 3 x M32
Bottom plate 2
dummy plate
7 x M25; 2 x M32; 3 x M40
12 x M25; 2 x M32; 2 x M40
4 x M25; 2 x M32; 2 x M40; 2 x M50
6 x M20; 7 x M25
16 x M25; 3 x M32
Specification - TAPMOTION® MD-III
Thermoswitch for motor (only available for 208/240V 60HZ)
Voltage monitoring
without
1 c/o
1 c/o + control circuit off
2 c/o
Switching direction "Raise" towards pos.
Table of equipment
List of components
Connection diagram standard
DIN EN 60617/IEC 60617
ANSI
Canada
Connection diagram version
letter-size paper 
Operating positions
Documentation
Motor circuit
Supply voltage
Network type
Main switch
without
main switch w/o interior lighting/heater
main switch w/o interior lighting
main switch w/o interior lighting/heater + 1 c/o
main switch w/o interior lighting + 1 c/o
Mechanical details
Mounting location
Directly mounted, below LTC
Below LTC, ground level design (2 m extension shaft)
Electronic device mounted in motor drive unit
none
TAPCON® 250
Electrical details
Terminal type
Spare terminals
Wiring
H07V-K
H07Z-K halogen free
Design with lock
Additional viewing window
Control circuit
Supply
supply from motor circuit
separate
via transformer
Voltage
Protection
without
automatic cut-out 1-pole w. signal
automatic cut-out 1-pole w/o signal
automatic cut-out 2-pole w. signal
automatic cut-out 2-pole w/o signal
Coupling relay for control
Voltage
Additional inputs for "without step-by-step" operation
Local/remote switch
without
1 c/o
2 c/o
3 c/o
4 c/o
5 c/o
LOC/REM/AUTO + 1 c/o
LOC/REM/AUTO + 2 c/o
LOC/REM/AUTO + 3 c/o
LOC/OFF/REM + 1 c/o
LOC/OFF/REM + 2 c/o
LOC/OFF/REM + 3 c/o
Heater circuit
Supply
supply from motor circuit
separate
via transformer
Voltage
Additional heater with thermostat
16R
16L
Grounding bar
Designation of positions
Protection
without
automatic cut-out 1-pole w. signal
automatic cut-out 1-pole w/o signal
automatic cut-out 2-pole w. signal
automatic cut-out 2-pole w/o signal
Identification sleeves
without
connection pin
source
source, signal and destination
source and destination
destination
Voltage monitoring
without
1 c/o
1 c/o + control circuit off
2 c/o
Specification - TAPMOTION® MD-III
Signals / auxiliary circuits
End-position cam switch (171, 172)
without
1 c/o
2 c/o
Hand-crank signalling cam switch (84H-3/84H-4)
without
1 c/o
2 c/o
Signalling contact motor protective switch (8-2)
without
1n/o 1n/c
Directional cam switch (122, 123)
without
1 c/o
Door-contact signal (LTS)
without
with
Out-of-step cam switch (155,156)
without
1 c/o
2 c/o
Directional contact (84L, 84R)
without
with
Signal for incomplete tap change (OPA)
without
1 c/o
2 c/o
Position indication(s)
n/o contact range (break before make)
n/o contact range (make before break)
n/o contact range 10A (make before break)
1st resistor module
without
10 Ohm
10 Ohm (for TAPCON-250 2gen)
40.2 Ohm
50 Ohm
2nd resistor module
without
10 Ohm
10 Ohm (for TAPCON-250 2gen)
40.2 Ohm
50 Ohm
3rd resistor module
without
10 Ohm
10 Ohm (for TAPCON-250 2gen)
40.2 Ohm
50 Ohm
1st coded position output
without
BCD
ODD/EVEN
2nd coded position output
without
BCD
ODD/EVEN
3rd coded position output
without
BCD
ODD/EVEN
Measuring transducer for 1st resistor module
without
4...20 mA
0...20 mA
0…10 mA
Rotary encoder
without
INCON 1292
INCON 1292S
Provision for INCON 1292
Non-directional cam switch (115…120)
without
1 c/o
2 c/o
3 c/o
4 c/o
5 c/o
6 c/o
Receptacle outlet
without
HUBBELL  GFCI 125V
Electronic operation counter (OC-1)
without
with
Measuring transducer for 2nd resistor module
without
4...20 mA
0...20 mA
0…10 mA
Mechanical interlock
without
Option 1
Option 2
Neutral position signalling
without
with
Remarks
Specification - TAPMOTION® ED
Control circuit
Supply
supply from motor circuit
separate
via transformer
supply from motor circuit
Protection
without
automatic cut-out 1-pole w. signal
automatic cut-out 1-pole w/o signal
automatic cut-out 2-pole w. signal
automatic cut-out 2-pole w/o signal
fuse disconnector 1FUSE/1LINK
fuse disconnector 1FUSE/1FUSE
without
Coupling relay for control
Network type
Voltage monitoring
without
1 c/o
1 c/o + control circuit off
2 c/o
without
Heater circuit
Supply
supply from motor circuit
separate
via transformer
supply from motor circuit
Voltage
Network type
Frequency
Protection
without
automatic cut-out 1-pol. w. signal
automatic cut-out 1-pole w/o signal
automatic cut-out 2-pole w. signal
automatic cut-out 2-pole w/o signal
fuse disconnector 1FUSE/1LINK
fuse disconnector 1FUSE/1FUSE
without
Monitoring relay for heater
Additional inputs for "without step-by-step operation"
Local/remote switch
without
1 c/o
2 c/o
3 c/o
4 c/o
5 c/o
LOC/REM/AUTO + 1 c/o
LOC/REM/AUTO + 2 c/o
LOC/REM/AUTO + 3 c/o
LOC/OFF/REM + 1 c/o
LOC/OFF/REM + 2 c/o
LOC/OFF/REM + 3 c/o
without
Automatic passage of position(s)
Signals / auxiliary circuits
End-position signalling switch (S26, S27)
without
1
2
without
Hand-crank signalling switch (S28)
without
1 c/o
2 c/o
without
Additional signal for motor protective switch (Q1)
without
1n/o 1n/c
without
Signal for incomplete tap change (K30, S24)
without
1 c/o
2 c/o
without
Directional contact (K41, K42)
without
1
without
Directional cam switch (S22, S23)
without
1
without
Plug socket
without
Schuko 250V 16A
Lütze ST3/F 250V 16A
Feller 250V 10A
HUBBELL GEC 125V 15A
HPM Australia 250V 10A
GPO Australia 250V 10A
British Standard 250V 13A
Danish
HUBBELL GFCI 125V
without
Non-directional cam switch (S15…S20)
without
1
2
3
4
5
6
without
Out-of-step switch (S55)
without
1
2
without
Voltage
Frequency
Network type
Voltage
Additional heater with thermostat
Terminals for over current blocking
Terminals for over / under voltage blocking
Remarks
Supervisory control
incl. automatic cut-out
Switching delay function
Specification - ETOS® ED
Specification - TAPMOTION® ED
Remarks
Position indication
n/o contact range (break before make)
without
1
2
3
4
5
1
n/o contact range (make before break)
without
1
2
3
without
n/o contact range 10A (make before break)
without
1
2
3
without
1st resistor module
without
3 Ohm
4.99 Ohm
7.69 Ohm
10 Ohm
20 Ohm
24.9 Ohm
30.1 Ohm
40.2 Ohm
50 Ohm
62.5 Ohm
100 Ohm
124 Ohm
287 Ohm
402 Ohm
1000 Ohm
without
2nd resistor module
without
3 Ohm
4.99 Ohm
7.69 Ohm
10 Ohm
20 Ohm
24.9 Ohm
30.1 Ohm
40.2 Ohm
50 Ohm
62.5 Ohm
100 Ohm
124 Ohm
287 Ohm
402 Ohm
1000 Ohm
without
3rd resistor module
without
3 Ohm
4.99 Ohm
7.69 Ohm
10 Ohm
20 Ohm
24.9 Ohm
30.1 Ohm
40.2 Ohm
50 Ohm
62.5 Ohm
100 Ohm
124 Ohm
287 Ohm
402 Ohm
1000 Ohm
without
Series resistor 
without
with
without
Series resistor
without
with
without
Series resistor
without
with
without
Step resistors for automatic passage of positions by-passed
1st coded position output
without
BCD
GRAY
DUAL
decadic
every 2nd position bridged 
every 3rd position bridged
every 4th position bridged
without
2nd coded position output
without
BCD
GRAY
DUAL
decadic
every 2nd position bridged 
every 3rd position bridged
every 4th position bridged
without
3rd coded position output
without
BCD
GRAY
DUAL
decadic
every 2nd position bridged 
every 3rd position bridged
every 4th position bridged
without
4th coded position output
without
BCD
GRAY
DUAL
decadic
every 2nd position bridged 
every 3rd position bridged
every 4th position bridged
without
5th coded position output
without
BCD
GRAY
DUAL
decadic
every 2nd position bridged 
every 3rd position bridged
every 4th position bridged
without
6th coded position output
without
BCD
GRAY
DUAL
decadic
every 2nd position bridged 
every 3rd position bridged
every 4th position bridged
without
Measuring transducer for 2nd resistor module
without
4...20 mA
0...20 mA
0...1 mA
-1...1 mA
0...10 mA
-10...+10 mA
0...10 V
without
Measuring transducer for 1st resistor module
without
4...20 mA
0...20 mA
0...1 mA
-1...1 mA
0...10 mA
-10...+10 mA
0...10 V
without
Rotary encoder
without
RPS45 2X200 OHM
RPS45 1X200 & 1X1000 OHM
R25-S00RY1B1507
INCON 1292
INCON 1292KS
without
Specification - ETOS® ED
Series resistor
without
with
without
4th resistor module
without
3 Ohm
4.99 Ohm
7.69 Ohm
10 Ohm
20 Ohm
24.9 Ohm
30.1 Ohm
40.2 Ohm
50 Ohm
62.5 Ohm
100 Ohm
124 Ohm
287 Ohm
402 Ohm
1000 Ohm
without
Specification - MSENSE®VAM
Documentation
Remarks
Design of connection diagram
Modular circuit diagram
Multiple sheet
Modular circuit diagram
Connection diagram standard
DIN EN 60617/IEC 60617
ANSI
Canada
DIN EN 60617/IEC 60617
Connection diagram version
paper DIN A4 
tear- and water-resistant foil DIN A4 
paper DIN A4 
Enduser standard
Diagram no:
VDE application guide
without
in acc. with VDE SPEC 90011 V1.0
without
Additional GUI language 1
without
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
without
Additional GUI language 2
without
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
without
Communication and protocols
IT security
in acc. with  IEC 62443
RADIUS - remote authentication
in acc. with  IEC 62443
Visualization (remote control)
without
with
with
Communication interface
without
RJ45
LWL LC 1310 Nm
RJ45
Control-system protocol
without
IEC61850
IEC61850 + Goose
DNP3.0
Modbus RTU
Modbus TCP
Modbus ASCII
IEC 60870-5-101
IEC 60870-5-103
IEC 60870-5-104
without
Communication interface
without
RS232
RS485
RS232 LWL FS-T 660 Nm
RS232 LWL FS-T 850 Nm
RS232 LWL FSMA 660 Nm
RS232 LWL FSMA 850 Nm
without
Communication interface
without
RJ45
LWL LC 1310 Nm
LWL LC 1310 Nm PRP
LWL LC 1310 Nm HSR
without
Communication interface
without
RS232
RS485
RJ45
LWL LC 1310 Nm
LWL LC 1310 Nm PRP
LWL LC 1310 Nm HSR
RS232 LWL FS-T 660 Nm
RS232 LWL FS-T 850 Nm
RS232 LWL FSMA 660 Nm
RS232 LWL FSMA 850 Nm
without
IoT link (MQTT)
ETOS® Webserver
MQTT publisher function
MQTT connection to TESSA®
ETOS® Webserver
Additional digital inputs
without
4 free digital inputs
8 free digital inputs
12 free digital inputs
20 free digital inputs
Additional digital outputs
without
4 free digital outputs
8 free digital outputs
12 free digital outputs
20 free digital outputs
Additional analog inputs
without
1x GPAI (4-20mA)
2x GPAI (4-20mA)
3x GPAI (4-20mA)
4x GPAI (4-20mA)
6x GPAI (4-20mA)
8x GPAI (4-20mA)
10x GPAI (4-20mA)
12x GPAI (4-20mA)
Additional temperature inputs
without
1x GPAI (PT100)
2x GPAI (PT100)
3x GPAI (PT100)
4x GPAI (PT100)
Additional analog outputs
without
1x free analog Outputs
2x free analog Outputs
3x free analog Outputs
4x free analog Outputs
6x free analog Outputs
8x free analog Outputs
10x free analog Outputs
12x free analog Outputs
Monitoring
OLTC monitoring
Vibro Acustic Monitoring (VAM)
Vibro Acustic Monitoring (VAM)
Tap-position capture
without
BCD
BCD
TPLE (Transformer Personal Logic Editor)
without
with
Monitoring
MSENSE BM function
BASIC - BM-C, 3 Bush. Capacitive
BASIC - BM-C, 6 Bush. Capacitive
PRO - BM-T, 3 Bush. Capa. + TanDelta
PRO - BM-T, 6 Bush. Capa. + TanDelta
PRO - BM-T, 6 Bush. Capa. + TanDelta-HV
PRO - BM-T, 6 Bush. Capa. + TanDelta
Type of bushing (field 2)
Oil Impregnated Paper
Resin Impregnated Paper
MICAFIL - RTKF
MICAFIL - RTKG
MICAFIL - WTXF
HSP - SETFt 1550-420-1800
HSP - SETFt 600-123-2000
PCORE POC (all types > 115kV)
TRENCH - SOT
TRENCH - COT(C)
Siemens STAROIP 25;34,5;69kV
ABB GOB 1050-750-1100-0.6-B
ABB GSA 123-0/1600/0.5
ABB GSA 52-0A/2000/0.5
ABB GOM
HSP - SETFt 24-800kV
HSP - SETFt 03d
HSP - SETFt 1425-420-1600
HSP - SETFt 750-170-4000
PCORE B88,89 all types <115kV
Type of bushing (field 1)
Oil Impregnated Paper
Resin Impregnated Paper
MICAFIL - RTKF
MICAFIL - RTKG
MICAFIL - WTXF
HSP - SETFt 1550-420-1800
HSP - SETFt 600-123-2000
PCORE POC (all types > 115kV)
TRENCH - SOT
TRENCH - COT(C)
Siemens STAROIP 25;34,5;69kV
ABB GOB 1050-750-1100-0.6-B
ABB GSA 123-0/1600/0.5
ABB GSA 52-0A/2000/0.5
ABB GOM
HSP - SETFt 24-800kV
HSP - SETFt 03d
HSP - SETFt 1425-420-1600
HSP - SETFt 750-170-4000
PCORE B88,89 all types <115kV
Field 1 operating voltage 
Field 2 operating voltage 
Please attach the bushing datasheet(s)
Range of regulation "MINUS" (%)
Range of regulation "PLUS" (%)
Capacity C1 phase L1 field 1 (pF)
Capacity C1 phase L2 field 1 (pF)
Capacity C1 phase L3 field 1 (pF)
Capacity C1 phase L1 field 2 (pF)
Capacity C1 phase L2 field 2 (pF)
Capacity C1 phase L3 field 2 (pF)
Length coaxial cable field 2
Length coaxial cable field 1
Specification - MSENSE® BM
Housing
Control cabinet handle/door arresting device
Standard handle without door arrest
Stainless steel handle with door arrest
Standard handle without door arrest
Protective housing locking system 
Blind cover, prepared for a lock
Padlock
Blind cover, prepared for a lock
Door hinges
left
right
left
Door swing angle
Control cabinet monitoring Indoor climate
without
Indoor climate monitoring
without
Wiring
Terminal type
Wago 2002
Phoenix UT 4
Phoenix UT 6
Phoenix OTTA2,5
Phoenix PT 6-MT
Phoenix URTK/S
Phoenix URTK/S-BEN10
Phoenix UMTE4
ABB M6/8RS
Fuji TX-5.5
Wago 2002
Spare terminals
without
10 reserve terminals
20 reserve terminals
30 reserve terminals
40 reserve terminals
50 reserve terminals
10 monitoring-device terminals
20 monitoring-device terminals
30 monitoring-device terminals
40 monitoring-device terminals
50 monitoring-device terminals
without
Wiring
H07V-K
H07Z-K halogen free
H07Z-K colored halogen free (specify in remarks)
H07V-K
Identification sleeves
without
connection pin
source
source, signal and destination
signal
source and destination
destination
without
Cable entry (bottom plate)
Blind plate
Universal plate
2-piece blind plate
2XM20; 20XM25; 5XM32; 3XM40
FL21
Blind plate
Cable glands (metric)
without
with seal (skin-tight)
with seal, strain relief
with seal, strain relief, bend prot.
without
Specification - MSENSE®VAM
Remarks
Specification - MSENSE® BM
Control
Visualisation, control units
RJ45 Comfort
RJ45 Comfort & Mcontrol 10"
RJ45 Comfort
Vibration damped protective housing
without
with
without
Insulated mounting
without
with
without
Protective housing type
Standard
Rail profile
Standard
Protective housing size (L x W x D)
900
1200
1500
1800
900
Climate zone
BASIC -25°C...+50°C
PRO -25°C...+55°C add. peak shaving
TROPIC-25°C...+55°C +humidity, peak shaving
ARCTIC -40°C...+55°C add. peak shaving
BASIC -25°C...+50°C
Climate zone
ARCTIC -40°C...+55°C add. peak shaving
POLAR -60°C...+40°C add. peak shaving
Protective housing design
single-walled
double-walled
single-walled
Operating devices
inside
outside
inside
Grounding bar
without
for shielded cables
without
Number of grounding terminals
3
Protection in accordance with standard
without
Circuit breaker for all current circuits
Circuit breaker for heating circuits
Circuit breaker for heating and control circuits
Fuse/link for all current circuits
Fuse/link for heating circuits
Fuse/link for heating and control circuits
without
Supply voltage monitoring
without
Control voltage - signal 1W
without
Heating circuit
Supply
separate
from control circuit
from control circuit
Frequency
Network type
Voltage
Control circuit
Supply
from main supply
separate
via transformer
separate
Frequency
Network type
Voltage
Frequency
Network type
Voltage
Coupling relay for control
without
with
without
Plug socket
without
Schuko 250V 16A
Lütze/Legr. 250V/10A
Feller 250V 10A
HUBBLE GEC 125V 15A
HUBBLE  GFCI 125V 15A
HPM Australia 250V 10A
GPO Australia 250V 10A
British Standard 250V 13A
Danish 250V 13A
without
Frequency
Network type
Voltage
Supply
from main supply
separate
Supply
Network type
AC
Network type
Remarks
Specification - MSENSE®VAM
Specification - MSENSE® BM
Signalling (ISM relay output)
Control cabinet - door open (NO)
Control cabinet - door open (NC)
Status OK (NO)
Status OK (NC)
Error event active (red)
Warning event active (yellow)
Info event active (green)
Specification - ETOS®
Documentation
Remarks
Design of connection diagram
Modular circuit diagram
Multiple sheet
Modular circuit diagram
Connection diagram standard
DIN EN 60617/IEC 60617
ANSI
Canada
DIN EN 60617/IEC 60617
Connection diagram version
paper DIN A4 
tear- and water-resistant foil DIN A4 
paper DIN A4 
Enduser standard
Diagram no:
VDE application guide
without
in acc. with VDE SPEC 90011 V1.0
without
Additional GUI language 1
without
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
without
Additional GUI language 2
without
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
without
Communication and protocols
IT security
BASIC - in acc. with  IEC 62443
PRO - RADIUS - remote authentication
BASIC - in acc. with  IEC 62443
Visualization (remote control)
without
with
with
Visualization interface
without
RJ45
LWL LC 1310 Nm
RJ45
Control-system protocol
without
IEC61850
IEC61850 + Goose
DNP3.0
Modbus RTU
Modbus TCP
Modbus ASCII
IEC 60870-5-101
IEC 60870-5-103
IEC 60870-5-104
without
SCADA interface
without
RS232
RS485
RS232 LWL FS-T 660 Nm
RS232 LWL FS-T 850 Nm
RS232 LWL FSMA 660 Nm
RS232 LWL FSMA 850 Nm
without
SCADA interface
without
RJ45
LWL LC 1310 Nm
LWL LC 1310 Nm PRP
LWL LC 1310 Nm HSR
without
SCADA interface
without
RS232
RS485
RJ45
LWL LC 1310 Nm
LWL LC 1310 Nm PRP
LWL LC 1310 Nm HSR
RS232 LWL FS-T 660 Nm
RS232 LWL FS-T 850 Nm
RS232 LWL FSMA 660 Nm
RS232 LWL FSMA 850 Nm
without
MR Sensorbus (Modbus RTU)
without
with
without
IoT connection (MQTT)
ETOS® Webserver
MQTT publisher function
MQTT connection to TESSA®
ETOS® Webserver
TPLE (Transformer Personal Logic Editor)
without
with
without
Additional digital inputs
without
4 free digital inputs
8 free digital inputs
12 free digital inputs
20 free digital inputs
Additional digital outputs
without
4 free digital outputs
8 free digital outputs
12 free digital outputs
20 free digital outputs
Additional analog inputs
without
1x free analog Inputs (4-20mA)
2x free analog Inputs (4-20mA)
3x free analog Inputs (4-20mA)
4x free analog Inputs (4-20mA)
6x free analog Inputs (4-20mA)
8x free analog Inputs (4-20mA)
10x free analog Inputs (4-20mA)
12x free analog Inputs (4-20mA)
Additional temperature inputs
without
1x free analog Inputs (PT100)
2x free analog Inputs (PT100)
3x free analog Inputs (PT100)
4x free analog Inputs (PT100)
Additional analog outputs
without
1x free analog Outputs
2x free analog Outputs
3x free analog Outputs
4x free analog Outputs
6x free analog Outputs
8x free analog Outputs
10x free analog Outputs
12x free analog Outputs
Thermal monitoring
without
BASIC - TopOil, ambient temp & hotspot calc.
PRO - Bubblingtemp & overload
without
Temperature sensors
Ambient temperature
Ambient & TopOil temperature
without
Grid measurement
without
1-phase measurement
3-phase measurement
Current via 4…20mA
without
Grid measurement
1-phase measurement
3-phase measurement
1-phase measurement
Grid measurement
1-phase measurement
3-phase measurement
Current via 4…20mA
1-phase measurement
Direct winding temperature (FO)
without
Connection to MSENSE FO
Connection to 3rd Party
Integr. FO measurement: 8 channels
Integr. FO measurement: 12 channels
Integr. FO measurement: 16 channels
Integr. FO measurement: 20 channels
Integr. FO measurement: 24 channels
without
Monitoring
Hot-spot calculation HV/MV/LV
without
with
without
Direct winding temperature (FO)
without
Connection to MSENSE FO
Connection to 3rd Party
without
Additional functions
Specification - ETOS®
Monitoring
Remarks
Dissolved gas analysis
without
Connection to MSENSE® DGA 2
Connection to MSENSE® DGA 3
Connection to MSENSE® DGA 5
Connection to MSENSE® DGA 9
Connection to Calisto® R9
Connection to H2 Sensor
Connection to HC1001
Connection to HC1003
Connection to HC1005
Connection to HC1008
Connection to HC1009
Connection to Transfix 9
Trend analysis - device unknown
Analysis models - device unknown
constant relative oil humidity
without
Dissolved gas analysis
Connection to MSENSE® DGA 2
Connection to MSENSE® DGA 3
Connection to MSENSE® DGA 5
Connection to MSENSE® DGA 9
Connection to Calisto® R9
Connection to H2 Sensor
Connection to HC1001
Connection to HC1003
Connection to HC1005
Connection to HC1008
Connection to HC1009
Connection to Transfix 9
Trend analysis - device unknown
Analysis models - device unknown
constant relative oil humidity
DGA sensor
without
without
DGA sensor
without
DGA 3 (285mm/DN50)
DGA 3 (285mm/DN80)
DGA 3 (285mm/DN50) O-ring
DGA 3 (507mm/DN80) O-ring 7038
DGA 3 (507mm/DN80) O-ring 7033
without
DGA sensor
without
DGA 5 (1 1/2’’ DIN / 230 V)
DGA 5 (1 1/2’’ NPT / 230 V)
DGA 5 (1 1/2’’ NPT / 120 V)
without
DGA sensor
without
DGA 9 (1 1/2’’ NPT / 120 V)
without
DGA sensor
without
H2 Sensor
without
Monitoring - Bushing
without
BASIC - BM-C, 3 Bush. Capacitive
BASIC - BM-C, 6 Bush. Capacitive
PRO - BM-T, 3 Bush. Capa. + TanDelta
PRO - BM-T, 6 Bush. Capa. + TanDelta
PRO - BM-T, 6 Bush. Capa. + TanDelta-HV
without
OLTC monitoring
without
BASIC - Statistics, maintenance interval
PRO - Motor Current Index (MCI) & statistics
PRO - Vibro Acustic Monitoring (VAM) & statistics
PRO - MCI, VAM & statistics
EXPERT - Torque monitoring
EXPERT - Torque monitoring & VAM
BASIC - Statistics, maintenance interval
OLTC monitoring
without
BASIC - Statistics, maintenance interval
PRO - Motor Current Index (MCI) & statistics
PRO - Vibro Acustic Monitoring (VAM) & statistics
PRO - MCI, VAM & statistics
BASIC - Statistics, maintenance interval
OLTC monitoring
without
BASIC - Statistics, maintenance interval
PRO - Vibro Acustic Monitoring (VAM) & statistics
BASIC - Statistics, maintenance interval
Tap-position capture
without
BCD
BCD +/-
4…20 mA
0…20 mA
0…10 V
n/o contact range
DUAL
Decadic
GRAY
without
Tap-position capture
Drive monitoring 
without
Incomplete tap change
Active-power converter
Incomplete tap change, active-power converter
drive-shaft monitoring
Incomplete tap change, drive-shaft monitoring
without
Drive monitoring 
without
Incomplete tap change
without
Regulation
Voltage regulation
without
BASIC
PRO - parallel operation
PRO - parallel operation (XPA)
EXPERT - three-winding regulation
EXPERT - HV/LV-Regulation
EXPERT - Active power
EXPERT - Reactive power
EXPERT - Topology
without
Voltage regulation
without
BASIC
PRO - parallel operation
PRO - parallel operation (XPA)
EXPERT - Active power
EXPERT - Reactive power
EXPERT - Topology
without
Grid measurement
1-phase measurement
3-phase measurement
Current via 4…20mA
1-phase measurement
Grid measurement
without
1-phase measurement
3-phase measurement
Current via 4…20mA
without
Grid measurement
1-phase measurement
3-phase measurement
1-phase measurement
Remote desired-value setting
without
3 desired values
TAPCON® Dyn.Set Point Control
Time controlled desired values
3 des. values raise/lower impuls
without
Remote desired-value setting
without
3 desired values
TAPCON® Dyn.Set Point Control
without
Number of circuit breakers
Number of motor-drive unit
Type of bushing (field 2)
Oil Impregnated Paper
Resin Impregnated Paper
MICAFIL - RTKF
MICAFIL - RTKG
MICAFIL - WTXF
HSP - SETFt 1550-420-1800
HSP - SETFt 600-123-2000
PCORE POC (all types > 115kV)
TRENCH - SOT
TRENCH - COT(C)
Siemens STAROIP 25;34,5;69kV
ABB GOB 1050-750-1100-0.6-B
ABB GSA 123-0/1600/0.5
ABB GSA 52-0A/2000/0.5
ABB GOM
HSP - SETFt 24-800kV
HSP - SETFt 03d
HSP - SETFt 1425-420-1600
HSP - SETFt 750-170-4000
PCORE B88,89 all types <115kV
Type of bushing (field 1)
Oil Impregnated Paper
Resin Impregnated Paper
MICAFIL - RTKF
MICAFIL - RTKG
MICAFIL - WTXF
HSP - SETFt 1550-420-1800
HSP - SETFt 600-123-2000
PCORE POC (all types > 115kV)
TRENCH - SOT
TRENCH - COT(C)
Siemens STAROIP 25;34,5;69kV
ABB GOB 1050-750-1100-0.6-B
ABB GSA 123-0/1600/0.5
ABB GSA 52-0A/2000/0.5
ABB GOM
HSP - SETFt 24-800kV
HSP - SETFt 03d
HSP - SETFt 1425-420-1600
HSP - SETFt 750-170-4000
PCORE B88,89 all types <115kV
Field 1 operating voltage 
Field 2 operating voltage 
Control
Visualisation, control units
RJ45 Comfort
RJ45 Comfort & Mcontrol 10"
RJ45 Comfort
Visualisation, control units
RJ45 Comfort
RJ45 Comfort & Mcontrol 10"
RJ45 Comfort
Main switch
without
Fuse load disconnector
Main switch
Main switch  additional fuse
without
Main switch
Fuse load disconnector
Main switch  additional fuse
Local/remote switch
LOC/REM/AUTO + 1 signalling plane
LOC/REM/AUTO key switch +1 sig. plane
LOC/REM/AUTO + 1 signalling plane
Local/remote switch
LOC/REM + 1 signalling plane
LOC/REM/AUTO + 1 signalling plane
LOC/OFF/REM + 1 signalling plane
LOC/REM/AUTO key switch +1 sig. plane
LOC/OFF/REM key switch +1 sig. Plane
LOC/REM/AUTO + 1 signalling plane
Local/remote switch
without
LOC/REM + 1 signalling plane
LOC/REM/AUTO + 1 signalling plane
LOC/OFF/REM + 1 signalling plane
LOC/REM/AUTO key switch +1 sig. plane
LOC/OFF/REM key switch +1 sig. Plane
LOC/REM/AUTO + 1 signalling plane
OLTC drive control 
without
in accd. with IEC 60214
without step-by-step operation
U>, U<, I> blocking
without step-by-step operation & U/I blocking
in accd. with IEC 60214
Automatic passage of position(s)
Intermediate gear
without
16,5:2
16,5:2,5
16,5:4
16,5:6
16,5:8
16,5:8,25
16,5:16,0
16,5:22
16,5:33
16,5:66
without
Star/delta monitoring
without
with
without
Switching delay function
without
with
without
OLTC temperature locking 
without
Plus
Plus redundant
Minus
Minus redundant
Plus Minus
Plus Minus redundant
without
OLTC temperature locking 
Minus
Minus redundant
Plus Minus
Plus Minus redundant
Minus
Please attach the bushing datasheet(s)
Range of regulation "MINUS" (%)
Range of regulation "PLUS" (%)
Capacity C1 phase L1 field 1 (pF)
Capacity C1 phase L2 field 1 (pF)
Capacity C1 phase L3 field 1 (pF)
Capacity C1 phase L1 field 2 (pF)
Capacity C1 phase L2 field 2 (pF)
Capacity C1 phase L3 field 2 (pF)
Folding current transformer
without
5 A fold. current transformer
2 A fold. current transformer
without
Can-Bus plug
without
with
without
incl. automatic cut-out
without
with
without
Drive monitoring 
drive-shaft monitoring
Incomplete tap change, drive-shaft monitoring
drive-shaft monitoring
Specification - ETOS®
Control
Position indication (BCD, 4…20mA)
without
BCD-Code (ISM)
4...20mA (ISM)
Decadic (ISM)
GRAY-Code (ISM)
DUAL-Code (ISM)
without
Position indication (BCD, 4…20mA)
without
BCD-Code (ISM)
4...20mA (ISM)
Decadic (ISM)
GRAY-Code (ISM)
DUAL-Code (ISM)
without
Position indication (BCD, 4…20mA)
without
BCD-Code (ISM)
4...20mA (ISM)
Decadic (ISM)
GRAY-Code (ISM)
DUAL-Code (ISM)
without
analogue module for automatic passage of positions by-passed
Cooling system control
without
PRO - intelligent
EXPERT - Frequency-controlled cooling system control
without
Number of stages
Cooling system monitoring
without
BASIC - Error and run monitoring
PRO - Error/run monitoring & cooling-system efficiency
without
Cooling system monitoring 
without
BASIC - Error and run monitoring
without
Housing
Remarks
Climate zone
BASIC -25°C...+50°C
PRO -25°C...+55°C add. peak shaving
TROPIC -25°C...+55°C +humidity, peak shaving
ARCTIC -40°C...+55°C add. peak shaving
BASIC -25°C...+50°C
Climate zone
ARCTIC -40°C...+55°C add. peak shaving
POLAR -60°C...+40°C add. peak shaving
Protective housing design
single-walled
double-walled
single-walled
Operating devices
inside
outside
inside
Protective housing type
Standard
Rail profile
Standard
Protective housing size (L x W x D)
900
1200
1500
1800
900
Protective housing size (L x W x D)
1200
1500
1800
1200
Insulated mounting
without
with
without
Vibration damped protective housing
without
with
without
Control cabinet handle/door arresting device
Standard handle without door arrest
Stainless steel handle with door arrest
Standard handle without door arrest
Protective housing locking system 
Blind cover, prepared for a lock
Padlock
Blind cover, prepared for a lock
Door hinges
left
right
left
OLTC drive signalling
without
Motor protection & running message
1xNon-dir.cam, 1xEnd pos., 1xMCB
1xNon-dir.cam, 1xDir.cam, 2xEnd pos., 1xMCB, 1xHand crank
2xNon-dir.cam, 1xOut of step sw., 1xEnd pos., 1xMCB, 1xHand crank
3xNon-dir.cam co., 1xDir.cam co., 2xEnd pos., 1xMCB
3xNon-dir.cam, 1xDir.cam, 2xEnd pos., 1xMCB, 1xHand crank
3xNon-dir.cam, 1xOut of step sw., 1xEnd pos., 1xMCB, 1xHand crank
5xNon-dir.cam, 1xDir.cam, 1xOut of step, 2xEnd pos., 1xMCB, 1xHand crank
7xNon-dir.cam, 1xDir.cam, 2xEnd pos., 1xMCB, 1xHand crank
Motor protection & running message
OLTC drive signalling
without
Motor protection & running message
without
OLTC drive signalling
2xNon-dir.cam, 1xOut of step sw., 1xEnd pos., 1xMCB, 1xHand crank
3xNon-dir.cam, 1xOut of step sw., 1xEnd pos., 1xMCB, 1xHand crank
5xNon-dir.cam, 1xDir.cam, 1xOut of step, 2xEnd pos., 1xMCB, 1xHand crank
Running time
Position indication module
without
NO contact range 0.5A (break before make)
NO contact range 0.5A (make before break)
NO contact range 10A (make before break)
BCD-Code 
resistor type 3 Ohm
resistor type 5 Ohm
resistor type 7,69 Ohm
resistor type 10 Ohm
resistor type 12,4 Ohm
resistor type 20 Ohm
resistor type 30 Ohm
resistor type 50 Ohm
resistor type 100 Ohm
resistor type 150 Ohm
resistor type 402 Ohm
resistor type 768 Ohm
resistor type 768 Ohm + 2x383 Ohm
resistor type 40.2 Ohm center pos. Completed
resistor type 1000Ohm
without
Position indication module
without
NO contact range 0.5A (break before make)
NO contact range 0.5A (make before break)
NO contact range 10A (make before break)
BCD-Code 
resistor type 3 Ohm
resistor type 5 Ohm
resistor type 7,69 Ohm
resistor type 10 Ohm
resistor type 12,4 Ohm
resistor type 20 Ohm
resistor type 30 Ohm
resistor type 50 Ohm
resistor type 100 Ohm
resistor type 150 Ohm
resistor type 402 Ohm
resistor type 768 Ohm
resistor type 768 Ohm + 2x383 Ohm
resistor type 40.2 Ohm center pos. Completed
resistor type 1000Ohm
without
Position indication module
without
NO contact range 0.5A (break before make)
NO contact range 0.5A (make before break)
NO contact range 10A (make before break)
BCD-Code 
resistor type 3 Ohm
resistor type 5 Ohm
resistor type 7,69 Ohm
resistor type 10 Ohm
resistor type 12,4 Ohm
resistor type 20 Ohm
resistor type 30 Ohm
resistor type 50 Ohm
resistor type 100 Ohm
resistor type 150 Ohm
resistor type 402 Ohm
resistor type 768 Ohm
resistor type 768 Ohm + 2x383 Ohm
resistor type 40.2 Ohm center pos. Completed
resistor type 1000Ohm
without
Position indication module
without
NO contact range 0.5A (break before make)
NO contact range 0.5A (make before break)
NO contact range 10A (make before break)
BCD-Code 
resistor type 3 Ohm
resistor type 5 Ohm
resistor type 7,69 Ohm
resistor type 10 Ohm
resistor type 12,4 Ohm
resistor type 20 Ohm
resistor type 30 Ohm
resistor type 50 Ohm
resistor type 100 Ohm
resistor type 150 Ohm
resistor type 402 Ohm
resistor type 768 Ohm
resistor type 768 Ohm + 2x383 Ohm
resistor type 40.2 Ohm center pos. Completed
resistor type 1000Ohm
without
Position indication module
without
NO contact range 0.5A (break before make)
NO contact range 0.5A (make before break)
NO contact range 10A (make before break)
BCD-Code 
resistor type 3 Ohm
resistor type 5 Ohm
resistor type 7,69 Ohm
resistor type 10 Ohm
resistor type 12,4 Ohm
resistor type 20 Ohm
resistor type 30 Ohm
resistor type 50 Ohm
resistor type 100 Ohm
resistor type 150 Ohm
resistor type 402 Ohm
resistor type 768 Ohm
resistor type 768 Ohm + 2x383 Ohm
resistor type 40.2 Ohm center pos. Completed
resistor type 1000Ohm
without
Position indication module
without
NO contact range 0.5A (break before make)
NO contact range 0.5A (make before break)
NO contact range 10A (make before break)
BCD-Code 
resistor type 3 Ohm
resistor type 5 Ohm
resistor type 7,69 Ohm
resistor type 10 Ohm
resistor type 12,4 Ohm
resistor type 20 Ohm
resistor type 30 Ohm
resistor type 50 Ohm
resistor type 100 Ohm
resistor type 150 Ohm
resistor type 402 Ohm
resistor type 768 Ohm
resistor type 768 Ohm + 2x383 Ohm
resistor type 40.2 Ohm center pos. Completed
resistor type 1000Ohm
without
Step resistors for automatic passage of positions by-passed
Series resistor at PT-module
without
at position transmitter 1
at position transmitter 2
at position transmitter 3
at position transmitter 1, 2
at position transmitter1, 2, 3
without
Position transmitter gear
without
INCON 1292 9°/level
INCON 1292KS 9°/level
Preparation for rotary encoder
without
Oil filter unit - Control
without
built into the ETOS
without
Thermoswitch
without
no pressure signal < 25°C
continuous operation  < 0°
without
Number of oil filter units
Visualisation, control units
19" rack (84HP)
19" flush panel mounting (84HP)
19" rack (84HP)
Supply
Frequency
Network type
Voltage
Network type
Remarks
Specification - ETOS®
Wiring
Housing
Terminal type
Wago 2002
Phoenix UT 4
Phoenix UT 6
Phoenix OTTA2,5
Phoenix PT 6-MT
Phoenix URTK/S
Phoenix URTK/S-BEN10
Phoenix UTME4
ABB M6/8RS
Fuji TX-5.5
Wago 2002
Spare terminals
without
10 reserve terminals
20 reserve terminals
30 reserve terminals
40 reserve terminals
50 reserve terminals
10 monitoring-device terminals
20 monitoring-device terminals
30 monitoring-device terminals
40 monitoring-device terminals
50 monitoring-device terminals
without
Wiring
H07V-K
H07Z-K halogen free
H07Z-K colored halogen free (specify in remarks)
H07V-K
Identification sleeves
without
connection pin
source
source, signal and destination
signal
source and destination
destination
without
Cable entry (bottom plate)
Blind plate
Universal plate
2XM20; 20XM25; 5XM32; 3XM40
FL21
Blind plate
Cable glands (metric)
without
with seal (skin-tight)
with seal, strain relief
with seal, strain relief, bend prot.
without
Grounding bar
without
for shielded cables
without
Number of grounding terminals
Protection in accordance with standard
without
Circuit breaker for all current circuits
Circuit breaker for heating circuits
Circuit breaker for heating and control circuits
Fuse/link for all current circuits
Fuse/link for heating circuits
Fuse/link for heating and control circuits
without
Protection in accordance with standard
Circuit breaker for all current circuits
Circuit breaker for heating and control circuits
Supply voltage monitoring
without
Control voltage - signal 1W
Motor voltage - signal 1W
Motor and control voltage - signal
Control voltage - shut down
Motor  voltage - shut down
Motor and control voltage - shut down
without
Supply voltage monitoring
without
Control voltage - signal 1W
Control voltage - shut down
without
Heating circuit
Supply
from main supply
separate
from control circuit
from main supply
Supply
separate
from control circuit
from control circuit
Supply
separate
from main supply
from main supply
Frequency
Network type
AC
Network type
AC
Voltage
Control circuit
Supply
from main supply
separate
via transformer
from main supply
Frequency
Network type
Network type
Voltage
Voltage
Frequency
Network type
Voltage
Coupling relay for control
without
with
without
Frequency
Network type
Network type
Voltage
Motor circiut
Voltage
Plug socket
without
Schuko 250V 16A
Lütze/Legr. 250V/10A
Feller 250V 10A
HUBBLE GEC 125V 15A
HUBBLE  GFCI 125V 15A
HPM Australia 250V 10A
GPO Australia 250V 10A
British Standard 250V 13A
Danish 250V 13A
without
Frequency
Network type
Voltage
Supply
from main supply
separate
Supply
Plug connector for emergency heating
without
with
without
Supply ISM
from control circuit
separate
from control circuit
Frequency
Network type
Network type
Voltage
Primary voltage
Secondary voltage
Door swing angle
Control cabinet monitoring Indoor climate
without
with
without
Remarks
Signals
Specification - ETOS®
Signalling (ISM relay output)
Status OK (NO)
Status OK (NC)
Error event active (red)
Warning event active (yellow)
Info event active (green)
Additional digital inputs
Additional analog channels
Query torque data
MR tap-changer details
Serial no.
No. of tap changes:
Type
Overcurrent blocking
Rated current x2
Rated current x1.5
Special
Rated current x2
Additional indication of tap-selector temperature
without
1 x
per column
Transmission ratio of transformer (HV/LV)
without
0.2A
1A
5A
Transmission ratio of current transformer
Load-current indication
current transformer
4…20mA
Mounting location of OLTC
Mounting location of current transformer
Remarks
Specification - ETOS®
Sensor connection
Transformer Buchholz relay
without
with
without
Connection to ISM
without
Signalling contact
4-20mA
without
OLTC Buchholz relay 
without
1 column
2 column
3 column
without
Connection to ISM
without
Signalling contact
4-20mA
without
Transformer pressure-relief device 
without
with
without
Connection to ISM
without
Signalling contact
4-20mA
without
OLTC pressure-relief device 
without
1 column
2 column
3 column
without
Connection to ISM
without
Signalling contact
4-20mA
without
OLTC protection RS2001
without
1 column
2 column
3 column
without
Connection to ISM
without
Signalling contact
without
Transformer oil level 
without
with
MESSKO® MTO
without
Connection to ISM
without
2 signalling contacts
4-20mA
without
Connection to ISM
Sensorbus
OLTC oil level 
without
1 column
2 column
3 column
MESSKO® MTO
MESSKO® MTO multi-column
without
Connection to ISM
without
2 signalling contacts
4-20mA
without
Connection to ISM
Sensorbus
Transformer oil temperature 
without
with
MESSKO® COMPACT MT-ST (OTI)
without
Connection to ISM
without
PT100
4-20mA
without
Connection to ISM
Sensorbus
Transformer bottom oil temperature 
without
with
without
Connection to ISM
without
PT100
4-20mA
without
OLTC oil temperature 
without
with
without
Connection to ISM
without
PT100
4-20mA
without
Transformer dehydrating breather 
without
MTRAB® 2.5 DB100
MTRAB® 2.5 DB200D
MTRAB® 2.5 DB200G
without
Connection to ISM
without
2 signalling contacts
4-20mA
Sensorbus
2 digital contacts & 4-20mA
2 digital contacts & sensor bus
without
OLTC dehydrating breather 
without
MTRAB® 2.5 DB100
without
Connection to ISM
without
2 signalling contacts
4-20mA
Sensorbus
2 digital contacts & 4-20mA
2 digital contacts & sensor bus
without
Connection to ISM
without
5 x 4-20mA
Sensorbus
without
Oil analysis (DGA)
without
MSENSE® DGA 2
MSENSE® DGA 3
MSENSE® DGA 5
MSENSE® DGA 9
Connection to Calisto® R9
Connection to H2 Sensor
Connection to HC1001
Connection to HC1003
Connection to HC1005
Connection to HC1008
Connection to HC1009
Connection to Transfix 9
Trend analysis - device unknown
Analysis models - device unknown
constant relative oil humidity
without
Connection to ISM
without
5 x 4-20mA
Sensorbus
without
Direct winding temperature
without
Connection to MSENSE FO
Connection to 3rd Party
MSENSE® FO: 8 sensors
MSENSE® FO: 12 sensors
MSENSE® FO: 16 sensors
MSENSE® FO: 20 sensors
MSENSE® FO: 24 sensors
without
Voltage signalling contacts
48-60V DC
110V DC
110V AC
220V DC
Connection of signalling
external
Power supply via ETOS®
external
Connection to ISM
without
PT100
4-20mA
without
OLTC selector temperature
without
with
without
Connection to ISM
without
Sensorbus
without
Winding temperature
without
Winding L1
Winding L2
Winding L3
Winding L1 and L2
Winding L1 and L3
Winding L2 and L3
Winding L1, L2 and L3
without
Specification - ETOS® IM
General
Automatic Voltage Regulation
without
BASIC
PRO
Tap-position indication
BCD
BCD +/-
4…20 mA
0...20 mA
0…10 V
n/o contact range
resistor contact range
decadic
GRAY
Remote desired-value setting
without
3 desired values
TAPCON® Dyn.Set Point Control
Time controlled desired values
3 des. values raise/lower impuls
Desired value setting via
Integrated parallel operation
without
CAN
Display (5,7" control panel)
without
with
Tap-position output BCD
without
with
Power measuring module
1-phase measurement
3-phase measurement
Control-system protocol
without
IEC 60870-5-101
IEC 60870-5-103
IEC 60870-5-104
Modbus ASCII
Modbus RTU
IEC61850
Modbus TCP
DNP3.0
Physical interface
Additional physical interface for visualisation
without
RJ45
LC 1310 nm
Additional GUI language 1
without
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
Additional GUI language 2
without
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
OLTC monitoring
without
BASIC
PRO
Oil level OLTC
without
digital
analog
OLTC Oil temperature
without
with
Transformer Monitoring
without
BASIC
PRO
Protection devices
without
for single-column application
for application with 3 columns
Buchholz relay
without
Buchholz 2 inputs, only TR
Buchholz 3 inputs, only TR
Buchholz 2 inputs, OLTC & TR
Buchholz 3 inputs, OLTC & TR
Pressure relief device
without
for transformer
for OLTC
for OLTC & transformer
Detection bottom oil temperatur
without
with
Additional free analog signals
without
with
Oil level Transformer
without
digital
analog
Cooling system
no cooling system control
Fan monitoring
Cooling system control
Cooling system control without monitoring
Frequency-controlled cooling system control
Cooling stages
2
4
6
DGA
without
with
Function
Remarks
Paper moisture
without
with
Bubbling Temperature
without
with
Overload capability 
without
with
Motor current index
without
with
Frequency motor circuit
Tap-position output analog
without
4...20 mA
0...20 mA
0...10 V
Sensorbus
without
Modbus RS485
preset for MSENSE® DGA
without
V2
V3
V5
V9
without
V2
V3
V5
V9
Hot-spot calculation HV/MV/LV
without
with
Gas analysis
without
with
MQTT protocol publisher
without
with
Tap-position output analog 2
without
4...20 mA
0...20 mA
0...10V
Tap-position output analog 3
without
4...20 mA
0...20 mA
0...10 V
Buchholz gas volume (ml)
without
for transformer (TR)
for OLTC
2x for OLTC
3x for OLTC
for TR & OLTC
for TR & 2x OLTC
for TR & 3x OLTC
Pressure relief device (kPa)
without
for transformer (TR)
for OLTC
2x for OLTC
3x for OLTC
for TR & OLTC
for TR & 2x OLTC
for TR & 3x OLTC
Dehydrating breather temp. (°C)
without
with
Dehydrating breather humidity (%)
without
with
MSENSE BM function
without
with
Data point configuration
Second MSENSE FO type
First MSENSE FO type
preset for FO-sensor
without
MTeC EPT303 FO
MSENSE FO
without
MTeC EPT303 FO
MSENSE FO
RADIUS Client
without
with
Dehydrating breather OLTC
without
MTRAB® 2.5 DB100
MTRAB® 2.5 DB200D
MTRAB® 2.5 DB200G
without
MTRAB® 2.5 DB100
MTRAB® 2.5 DB200D
MTRAB® 2.5 DB200G
Dehydrating breather Tx
without
MTRAB® 2.5 DB100
MTRAB® 2.5 DB200D
MTRAB® 2.5 DB200G
without
MTRAB® 2.5 DB100
MTRAB® 2.5 DB200D
MTRAB® 2.5 DB200G
Specification - ETOS® IM
Additional functions
Remarks
Digital inputs
Digital outputs
Analog outputs
TPLE – TAPCON® Personal Logic Editor
without
with
Additional analog channels
desired value
tap position
voltage U1
current I1
active current
reactive current
active power
reactive power
apparent power
Additional analog channels
desired value
tap position
voltage U1
current I1
active current
reactive current
active power
reactive power
apparent power
H2O
H2
N2
CO
CO2
CH4
C2H2
C2H4
C2H6
O2
TDCG
Additional digital inputs
Master
Follower
Autom. tap synchronization
Independent
Blocking
Remote
Remote SCADA
Quick return control
Target tap position start
Reserved
Additional digital inputs
Master
Follower
Autom. tap synchronization
Independent
Blocking
Remote
Remote SCADA
Quick return control
Target tap position start
Reserved
Cooling system control automatic
Cooling system control manually
Cooling system control disabled
Additional digital outputs
Master
Follower
Independent
Motor runtime exceeded
AVR Local/Remote
Overvoltage
Undervoltage
Overcurrent
Undercurrent
Bandwidth <
Bandwidth >
Top tap position
Bottom tap position
Trip motor protective switch
Additional digital outputs
Master
Follower
Independent
Motor runtime exceeded
AVR Local/Remote
Overvoltage
Undervoltage
Overcurrent
Undercurrent
Bandwidth <
Bandwidth >
Top tap position
Bottom tap position
Trip motor protective switch
Cooling system control automatic
Cooling system control disabled
Specification - TAPCON® 230
Remarks
Connection diagrams and operating instructions will only be provided in German and English. Further languages are available for download under: 
Supply voltage
Installation set
Outdoor housing
Additional auxiliary voltage supply 110V DC
Digital Input Voltage
Tap-position indication
Integrated parallel operation
Additionally adjustable
4...20mA
0...20 mA
resistor contact range
Interface
Control-system protocol
Physical interface
Additionally adjustable
Serial FO converter
Ethernet FO converter
Specification - TAPCON® 250
General
TAPCON® 250 variant
EXPERT
TAPCON® 250 hardware variant
single line installation
two line installation
single line installation
Serial interface (SCADA)
without
RS232 / RS485 over RJ45 port
RS232 / RS485 over RJ45 port and multimode fiber optic converter with ST connector
without
Remarks
Ethernet/ fiber optic interface (SCADA)
without
RJ45
RJ45
Auxiliary CT (ACT)
without
ACT loose
without
Auxiliary CT (ACT)
without
integrated in motor drive
without
Extension cable
without
3 meter
without
TAPCON® 250 type
Panel
installed in motor drive
Panel
Specification - TAPCON®
Function 
voltage regulator
bank parallel operation
Three-winding regulation
Limit Volt
topology only (Master)
General
Remote desired-value setting
without
3 desired values
5 desired values
analog + 1 desired value
TAPCON® Dyn.Set Point Control
3xTAPCON® Dyn. Set Point Control
Raise/Lower impulse
BCD
Time controlled desired values
3 des. values raise/lower impuls
Tap-position indication
without
BCD
BCD +/-
4…20 mA
0...20 mA
0…10 V
n/o contact range
resistor contact range
decadic
GRAY
Input signals
Output signals
Analog output
without
desired value
tap position
voltage U1
current I1
active current
reactive current
active power
reactive power
apparent power
Analog output
without
desired value
tap position
voltage U1
current I1
active current
reactive current
active power
reactive power
apparent power
Analog output
without
desired value
tap position
voltage U1
current I1
active current
reactive current
active power
reactive power
apparent power
Analog output
without
desired value
tap position
voltage U1
current I1
active current
reactive current
active power
reactive power
apparent power
Physical interface
Additional physical interface for visualisation
without
RJ45
LC 1310 nm
RJ45
Control-system protocol
without
IEC 60870-5-101
IEC 60870-5-103
IEC 60870-5-104
Modbus ASCII
Modbus RTU
IEC61850
Modbus TCP
DNP3.0
Interface
Expansion of measured-value memory 
Additional functions
Integrated parallel operation
Remarks
Tap-position output via BCD
Designation of positions
Tap-position monitoring
without
with
digital
without
with
digital
Switching-interval monitoring
Additional GUI language 2
without
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
Additional GUI language 1
without
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
Housing type
without
19" rack (84HP)
19" flush panel mounting (84HP)
TPLE – TAPCON® Personal Logic Editor
Additional topology
Supply voltage
Switching level DIO
Number of motor-drive unit
Power measuring module
1-phase measurement
3-phase measurement
Number of circuit breakers
Data point configuration
Additional free analog signals
Additional digital inputs
Master
Follower
Autom. tap synchronization
Independent
Blocking
Remote
Remote SCADA
Quick return control
Target tap position start
Reserved
Additional digital outputs
Master
Follower
Independent
Motor runtime exceeded
AVR Local/Remote
Overvoltage
Undervoltage
Overcurrent
Undercurrent
Bandwidth <
Bandwidth >
Top tap position
Bottom tap position
Trip motor protective switch
Can-Bus plug
RADIUS Client
without
with
Adjustable variables
Voltage
Voltage / active, reactive power
3-winding or HV/LV regulation
Three-winding regulation
Primary / secondary regulation
MQTT protocol publisher
without
with
Tap displacement
Additional regulation parameter
OLTC Oil temperature
without
with
Oil level OLTC
without
digital
analog
OLTC monitoring
without
BASIC
Active adjustable value
Prim/sec. topology
Primary
Secondary
both sides
Specification - ECOTAP® VPD® CONTROL PRO
General
Control Pro package
without
Control Pro TDSC
Control Pro 104 communication
Control Pro DNP3.0 communication
Control Pro MODBUS TCP communication
Control Pro IEC61850 communication
Remote desired-value setting
without
3 desired values
5 desired values
TAPCON® Dyn.Set Point Control
3xTAPCON® Dyn. Set Point Control
Physical interface
without
RJ45
LWL LC 1310 Nm
LWL LC 1310 Nm PRP
LWL LC 1310 NM HSR
Control-system protocol
without
IEC 60870-5-104
IEC 61850
Modbus TCP
DNP 3.0
without
Additional physical interface for visualisation
without
RJ45
LC 1310 nm
without
Interface
Measured value memory
Additional functions
Additional GUI language 2
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
Additional GUI language 1
Spanish
French
Italian
Portuguese
Russian
Chinese
Korean
Polish
Supply voltage
Power measuring module
1-phase measurement
3-phase measurement
3-phase measurement
Data point configuration
Tap-position monitoring
Parallel operation
without
with
MQTT protocol publisher
without
with
RADIUS Client
without
with
Remarks
Display (5,7" control panel)
without
with
Specification - ETOS® IM
Information from the bushings (Dimensional drawing of the measuring connection necessary)
Manufacturer:
Type:
Year of manufacture:
Manufacturer:
Type:
Year of manufacture:
Manufacturer:
Type:
Year of manufacture:
Voltage converter of reference system (0...100V) (must be on the voltage side of the BM)
Manufacturer:
Type:
Accuracy class:
Manufacturer:
Type:
Accuracy class:
Manufacturer:
Type:
Accuracy class:
Measured values of the main capacitance C1 (installed in the transformer)
Capacity Bushing phase 1 (pF):
Capacity Bushing phase 2 (pF):
Capacity Bushing phase 3 (pF):
Manufacturer:
Type:
Year of manufacture:
Manufacturer:
Type:
Year of manufacture:
Manufacturer:
Type:
Year of manufacture:
Manufacturer:
Type:
Accuracy class:
Manufacturer:
Type:
Accuracy class:
Manufacturer:
Type:
Accuracy class:
Capacity Bushing phase 1 (pF):
Capacity Bushing phase 2 (pF):
Capacity Bushing phase 3 (pF):
Information from the bushings (Dimensional drawing of the measuring connection necessary)
Manufacturer:
Type:
Year of manufacture:
Manufacturer:
Type:
Year of manufacture:
Manufacturer:
Type:
Year of manufacture:
Voltage converter of reference system (0...100V) (must be on the voltage side of the BM)
Manufacturer:
Type:
Accuracy class:
Manufacturer:
Type:
Accuracy class:
Manufacturer:
Type:
Accuracy class:
Measured values of the main capacitance C1 (installed in the transformer)
Capacity Bushing phase 1 (pF):
Capacity Bushing phase 2 (pF):
Capacity Bushing phase 3 (pF):
General
Field 1 regulated voltage
Field 1 reference system 
without
with
Field 1 bushing technology
Oil Impregnated Paper
Resin Impregnated Paper
Resin Impregnated Paper
Number of fields monitored
Transformer design
3-phase
3x1-phase
Special (Please advise)
Attach nameplate
Please specify max. length
Cabel length bushing to control cabinet
Field 2 regulated voltage
Field 2 reference system 
without
with
Field 2 bushing technology 
Oil Impregnated Paper
Resin Impregnated Paper
Resin Impregnated Paper
Specification - Oil filter unit
Mechanical details
Filter type
without
paper filter
combination filter
Number of pumps
1
Replacement filter
Temperature regulator 
without
continuous operation at < 0°
no pressure signal at < 25°C
without
Two stop valves per pump unit
Remarks
Version
oil filter unit
oil cooling unit
oil filter unit
Replacement / retrofitting
Yes
No
General
Control location
control in motor drive unit
separate control cabinet
external control unit
Control location
separate control cabinet
external control unit
Control circuit
Supply
Supply circuit (motor)
Supply
Supply circuit (motor)
Supply
supply from motor drive unit
separate
Control circuit
Supply
supply from motor drive unit
separate
Frequency
Network type
Voltage
Frequency
Network type
Voltage
Protection
without
automatic cut-out 1-pole w. signal
automatic cut-out 1-pole w/o signal
automatic cut-out 2-pole w. signal
automatic cut-out 2-pole w/o signal
fuse disconnector 1FUSE/1LINK
fuse disconnector 1FUSE/1FUSE
Signals / auxiliary circuits
Additional signal for motor protective switch
without
additional 1 n/o / 1n/c 
Potential-free overpressure signal
Electrical version
Identification sleeves
without
connection pin
source
source, signal and destination
source and destination
destination
Wiring
H07V-K
H07Z-K halogen free
H07Z-K colored halogen free (specify in remarks)
Spare terminals
Terminal type
Wago Cage Clamp Typ 880/769
Phoenix UK5N
Phoenix OTTA2.5
Phoenix OTTA6
Phoenix UK6N
Phoenix UK10N
Phoenix URTK/S
Phoenix URTK/S-BEN10
Phoenix UDK 4-MTK-P/P
Weidmüller SAK4KRG
Entrelec M6/8SNB
Entrelec M6/8RS
Fuji TX-5.5
Documentation
Connection diagram standard
DIN EN 60617/IEC 60617
ANSI
Australia
Canada
Connection diagram version
paper DIN A4
tear- and water-resistant foil DIN A4 
Heater circuit
Supply
separate
Control circuit
Voltage
Supply
separate
Network type
Protection
without
automatic cut-out 1-pole w. signal
automatic cut-out 1-pole w/o signal
automatic cut-out 2-pole w. signal
automatic cut-out 2-pole w/o signal
fuse disconnector 1FUSE/1LINK
fuse disconnector 1FUSE/1FUSE
Network type
Frequency
Frequency
Voltage
Supply
separate
Supply circuit (motor)
Frequency
Protection
without
automatic cut-out 1-pole w. signal
automatic cut-out 1-pole w/o signal
automatic cut-out 2-pole w. signal
automatic cut-out 2-pole w/o signal
fuse disconnector 1FUSE/1LINK
fuse disconnector 1FUSE/1FUSE
Signals / auxiliary circuits
Potential-free overpressure signal
Additional signal for motor protective switch
without
additional 1 n/o / 1n/c 
Network type
Voltage
Specification - Messko® MPREC® Pressure Relief Device OLTC
Cover
Type
Standard cover
Oil-directed cover
Color of painted parts
powder coated, RAL 7033
powder coated, RAL 7038
powder coated, RAL 7033 (CX)
powder coated, RAL 7038 (CX)
Bleed screw
Semaphore
Offshore model
Technical details
Operating pressure
Micro-switch design
Housing without contacts
Standard switch (1xNO / 1xNC)
Special switch (2 x NO)
Micro-switch design
Housing without contacts
Switch with gold contacts (1xNO / 1xNC)
Micro-switch design
Standard switch (1xNO / 1xNC)
Special switch (2 x NO)
Electrical connection
Cable gland M20x1.5 IP65
Cable gland M20x1.5 IP66
1/2" 14 NPT adapter
Terminal box M25x1.5 IP65
Terminal box M25x1.5 IP66
ANSI plug
Electrical connection
Cable gland M20x1.5 IP66
Terminal box M25x1.5 IP66
Electrical connection
Cable gland M20x1.5 IP66
Terminal box M25x1.5 IP65
Terminal box M25x1.5 IP66
Electrical connection
Cable gland M20x1.5 IP65
Cable gland M20x1.5 IP66
1/2" 14 NPT adapter
Terminal box M25x1.5 IP65
Terminal box M25x1.5 IP66
Connection cable
Quantity micro-switches
Gasket material
NBR (mineral insulating oil)
Viton (ester-containing insulating medium)
Remarks
Article number:
Accessories not included
Quantity
Quantity
Quantity
Additional sealing gasket
Connecting flange with thread
Connecting flange for welding
Accessories
Quantity
Specification - Messko® MPREC® Pressure Relief Device - Transformer
Cover
Type
Standard cover
Oil-directed cover
Color of painted parts
powder coated, RAL 7033
powder coated, RAL 7038
powder coated, RAL 7033 (CX)
powder coated, RAL 7038 (CX)
Bleed screw
Semaphore
Offshore model
Technical details
Operating pressure
Micro-switch design
Housing without contacts
Standard switch (1xNO / 1xNC)
Special switch (2 x NO)
Micro-switch design
Housing without contacts
Switch with gold contacts (1xNO / 1xNC)
Micro-switch design
Standard switch (1xNO / 1xNC)
Special switch (2 x NO)
Electrical connection
Cable gland M20x1.5 IP65
Cable gland M20x1.5 IP66
1/2" 14 NPT adapter
Terminal box M25x1.5 IP65
Terminal box M25x1.5 IP66
ANSI plug
Electrical connection
Cable gland M20x1.5 IP66
Terminal box M25x1.5 IP66
Electrical connection
Cable gland M20x1.5 IP66
Terminal box M25x1.5 IP65
Terminal box M25x1.5 IP66
Electrical connection
Cable gland M20x1.5 IP65
Cable gland M20x1.5 IP66
1/2" 14 NPT adapter
Terminal box M25x1.5 IP65
Terminal box M25x1.5 IP66
Connection cable
Quantity micro-switches
Gasket material
NBR (mineral insulating oil)
Viton (ester-containing insulating medium)
Remarks
Article number:
Accessories not included
Quantity
Quantity
Quantity
Additional sealing gasket
Connecting flange with thread
Connecting flange for welding
Accessories
Quantity
Specification - Messko® MTRAB® Dehydrating Breather OLTC
General
Offshore model
Terminal box color
RAL 7033 cement gray
RAL 7035 Light grey
RAL 7038 agate gray
RAL 7033 cement gray (CX)
RAL 7035 Light grey (CX)
RAL 7038 agate gray (CX)
Design
Terminal box color
RAL 7033 cement gray (CX)
RAL 7035 Light grey (CX)
RAL 7038 agate gray (CX)
Electrical connection
3x M20x1.5 stainless steel
3x ½" - 14NPT
Electrical connection
3x M20x1.5
3x M20x1.5 stainless steel
3x ½" - 14NPT
Supply voltage
120V AC/DC
230V AC/DC
Overvoltage protection up to 400VAC
Analog output signal
Flange
without
DIN flange (similar to DIN 42 562-3)
Flange for 1/2“ screws
Customer-specific flange on request
Flange
without
DIN flange (similar to DIN 42 562-3)
RM flange (based on DIN 2558)
Flange for 1/2“ screws
Customer-specific flange on request
Test button
Accessories
Remarks
Filter heating
Please attach drawing
Modbus (RS485)
Cable protection
Insect screen
Protective grid
Lateral fixing rods
MESSKO® MSET MTRAB®
Article number:
Similar to DIN42562-3, outer Ø150, bolt circle Ø100 
 Refer to the TD for dimension drawing
Similar to DIN42562-3, outer Ø150, bolt circle Ø100, OFFSHORE 
 Refer to the TD for dimension drawing
Oval flange DIN2558 80x45 (RM-flange) 
 Refer to the TD for dimension drawing
Flange for 1/2" screws, outer Ø105, bolt circle Ø75 
 Refer to the TD for dimension drawing
Flange for 1/2" screws, outer Ø105, bolt circle Ø75, OFFSHORE 
 Refer to the TD for dimension drawing
Bluetooth / NFC
Specification - Messko® MTRAB® Dehydrating Breather - Transfomer
General
Offshore model
Terminal box color
RAL 7033 cement gray
RAL 7035 Light grey
RAL 7038 agate gray
RAL 7033 cement gray (CX)
RAL 7035 Light grey (CX)
RAL 7038 agate gray (CX)
Design
DB100-T (TANK)
DB200-T (TANK)
DB200D-T (double design for TANK)
DB200G gamma control
Terminal box color
RAL 7033 cement gray (CX)
RAL 7035 Light grey (CX)
RAL 7038 agate gray (CX)
Electrical connection
3x M20x1.5 stainless steel
3x ½" - 14NPT
Electrical connection
3x M20x1.5
3x M20x1.5 stainless steel
3x ½" - 14NPT
Supply voltage
120V AC/DC
230V AC/DC
Overvoltage protection up to 400VAC
Analog output signal
Flange
without
DIN flange (similar to DIN 42 562-3)
Flange for 1/2“ screws
Customer-specific flange on request
Flange
without
DIN flange (similar to DIN 42 562-3)
RM flange (based on DIN 2558)
Flange for 1/2“ screws
Customer-specific flange on request
Test button
Accessories
Remarks
Filter heating
Please attach drawing
Modbus (RS485)
Cable protection
Insect screen
Protective grid
Lateral fixing rods
Similar to DIN42562-3, outer Ø150, bolt circle Ø100 
 Refer to the TD for dimension drawing
Similar to DIN42562-3, outer Ø150, bolt circle Ø100, OFFSHORE 
 Refer to the TD for dimension drawing
Oval flange DIN2558 80x45 (RM-flange) 
 Refer to the TD for dimension drawing
Flange for 1/2" screws, outer Ø105, bolt circle Ø75 
 Refer to the TD for dimension drawing
Flange for 1/2" screws, outer Ø105, bolt circle Ø75, OFFSHORE 
 Refer to the TD for dimension drawing
Article number:
MESSKO® MSET MTRAB®
Bluetooth / NFC
Calculation by float height
float height 15
float height 14
float height 13
float height 12
float height 11
float height 10
float height 9
float height 8
float height 7
float height 6
float height 5
float height 4
float height 3
float height 2
float height 1
Scale mark 1
Scale mark 2
Scale mark 3
Scale mark 4
Scale mark 5
Scale mark 6
Scale mark 7
Scale mark 8
Scale mark 9
Scale mark 10
Scale mark 11
Scale mark 12
Scale mark 13
Scale mark 14
Scale mark 15
Axial
Radial
Calculation by float angle
Float angle 15
Float angle 14
Float angle 13
Float angle 12
Float angle 11
Float angle 10
Float angle 9
Float angle 8
Float angle 7
Float angle 6
Float angle 5
Float angle 4
Float angle 3
Float angle 2
Float angle 1
Scale mark 1
Scale mark 2
Scale mark 3
Scale mark 4
Scale mark 5
Scale mark 6
Scale mark 7
Scale mark 8
Scale mark 9
Scale mark 10
Scale mark 11
Scale mark 12
Scale mark 13
Scale mark 14
Scale mark 15
Axial
Radial
Scale calculation
Drive variation
radial
axial
Scale
Specification - Messko® MTO Oil Level Indicator OLTC
Placement limit switches
Standard
Custom
Please enter value
Please choose value
Limit switches
not adjustable
adjustable
Gold switches, adjustable
Between switches min. distance >10°
Offshore model
Colour scale/terminal cover
Black text on white dial
White text on black dial
Yellow text on black dial
Black text on white dial
Contact numbering
Messko standard
EN 60947-1
Number limit switches
Switch numbering
From the middle
From bottom to top
Color of Housing
RAL 7033 cement gray
RAL 7038 agate gray
RAL 7033 cement gray (CX)
RAL 7038 agate gray (CX)
Color of Housing
RAL 7033 cement gray (CX)
RAL 7038 agate gray (CX)
Flange
Standard
RM flange
NAT/DS
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
ANSI connector + M25x1,5
ANSI connector + M25x1,5 WADI
ANSI connector + 1/2" 14NPT
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
ANSI connector + M25x1,5
ANSI connector + M25x1,5 WADI
ANSI connector + 1/2" 14NPT
Westinghouse connector +M25x1,5
Westinghouse connector +M25x1,5 WADI
Westinghouse connector +½"-14 NPT
MIL-connector + M25x1,5
MIL-connector + M25x1,5 WADI
MIL-connector + ½"-14 NPT
Analog output
without
4…20 mA (error signal <3.6 mA)
4…20 mA (error signal <3.6 mA) + Modbus
4…20 mA (error < 3,6 mA) + Modbus & Relaybox
Analog output
without
4…20 mA (error signal <3.6 mA)
4…20 mA (error signal <3.6 mA) + Modbus
Cable length (Please advise)
Refer to the TD for dimensions
Remarks
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
ANSI connector
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
ANSI connector
Westinghouse connector
MIL-connector
Specification - Messko® MTO Oil Level Indicator OLTC
General
Drive variation
radial
radial, angled
axial
Distance tube length
Standard 59mm
Standard 100mm
Special (please specify)
Distance tube length
Standard 69mm
Standard 268mm
Special (please specify)
Mounting position
Option 1 without breathing bag
Option 1 angled
Option 2 with breathing bag
Option 3 with breathing bag
Option 4 with breathing bag
Float design
1 roller float
Float design
2 roller floats
4 roller floats
Fill out height dimension values
Distance tube length
Standard 150mm
Standard 274mm
Special (please specify)
Relaybox angled
Float length (L)
Standard 680mm
Standard 800mm
Special (please specify)
Number of scale marks
Standard dial lettering
MAX / +20°C / MIN
HIGH / +25°C / LOW
HI / +25°C / LO
CRIT. LOW / LOW / HIGH
LOW-LOW / LOW / HIGH
CRIT. LO / LO / HI
LO-LO / LO / HI
Special (please specify)
MAX / +20°C / MIN
Scale mark 1
Scale mark 2
Scale mark 3
Scale mark 4
Scale mark 5
Scale mark 6
Scale mark 7
Scale mark 8
Scale mark 9
Scale mark 10
Scale mark 11
Scale mark 12
Scale mark 13
Scale mark 14
Scale mark 15
float height 15
float height 14
float height 13
float height 12
float height 11
float height 10
float height 9
float height 8
float height 7
float height 6
float height 5
float height 4
float height 3
float height 2
float height 1
Float angle 15
Float angle 14
Float angle 13
Float angle 12
Float angle 11
Float angle 10
Float angle 9
Float angle 8
Float angle 7
Float angle 6
Float angle 5
Float angle 4
Float angle 3
Float angle 2
Float angle 1
Note:
Scale mark 15 is always the highest value of the scale!
Calculate scale angle via
Oil-level height
Float angle
Scale
Specification - Messko® MTO Oil Level Indicator - Transformer
Placement limit switches
Standard
Custom
Please enter value
Please choose value
Limit switches
not adjustable
adjustable
Gold switches, adjustable
Between switches min. distance >10°
Offshore model
Colour scale/terminal cover
Black text on white dial
White text on black dial
Yellow text on black dial
Black text on white dial
Contact numbering
Messko standard
EN 60947-1
Number limit switches
Switch numbering
From the middle
From bottom to top
Color of Housing
RAL 7033 cement gray
RAL 7038 agate gray
RAL 7033 cement gray (CX)
RAL 7038 agate gray (CX)
Color of Housing
RAL 7033 cement gray (CX)
RAL 7038 agate gray (CX)
Flange
Standard
RM flange
NAT/DS
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" NPT inner thread
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
ANSI connector + M25x1,5
ANSI connector + M25x1,5 WADI
ANSI connector + 1/2" 14NPT
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
ANSI connector + M25x1,5
ANSI connector + M25x1,5 WADI
ANSI connector + 1/2" 14NPT
Westinghouse connector +M25x1,5
Westinghouse connector +M25x1,5 WADI
Westinghouse connector +½"-14 NPT
MIL-connector + M25x1,5
MIL-connector + M25x1,5 WADI
MIL-connector + ½"-14 NPT
Analog output
without
4…20 mA (error signal <3.6 mA)
4…20 mA (error signal <3.6 mA) + Modbus
4…20 mA (error < 3,6 mA) + Modbus & Relaybox
Analog output
without
4…20 mA (error signal <3.6 mA)
4…20 mA (error signal <3.6 mA) + Modbus
Cable length (Please advise)
Refer to the TD for dimensions
Remarks
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
ANSI connector
Electrical connection
Cable gland M25x1.5
Cable gland M25x1.5 WADI
1/2" 14NPT inner thread
ANSI connector
Westinghouse connector
MIL-connector
Specification - Messko® MTO Oil Level Indicator - Transformer
General
Drive variation
radial
radial, angled
axial
Distance tube length
Standard 59mm
Standard 100mm
Special (please specify)
Distance tube length
Standard 69mm
Standard 268mm
Special (please specify)
Mounting position
Option 1 without breathing bag
Option 1 angled
Option 2 with breathing bag
Option 3 with breathing bag
Option 4 with breathing bag
Float design
1 roller float
Float design
2 roller floats
4 roller floats
Fill out height dimension values
Distance tube length
Standard 150mm
Standard 274mm
Special (please specify)
Relaybox angled
Float length (L)
Standard 680mm
Standard 800mm
Special (please specify)
Number of scale marks
Standard dial lettering
MAX / +20°C / MIN
HIGH / +25°C / LOW
HI / +25°C / LO
CRIT. LOW / LOW / HIGH
LOW-LOW / LOW / HIGH
CRIT. LO / LO / HI
LO-LO / LO / HI
Special (please specify)
MAX / +20°C / MIN
Scale mark 1
Scale mark 2
Scale mark 3
Scale mark 4
Scale mark 5
Scale mark 6
Scale mark 7
Scale mark 8
Scale mark 9
Scale mark 10
Scale mark 11
Scale mark 12
Scale mark 13
Scale mark 14
Scale mark 15
float height 15
float height 14
float height 13
float height 12
float height 11
float height 10
float height 9
float height 8
float height 7
float height 6
float height 5
float height 4
float height 3
float height 2
float height 1
Float angle 15
Float angle 14
Float angle 13
Float angle 12
Float angle 11
Float angle 10
Float angle 9
Float angle 8
Float angle 7
Float angle 6
Float angle 5
Float angle 4
Float angle 3
Float angle 2
Float angle 1
Note:
Scale mark 15 is always the highest value of the scale!
Calculate scale angle via
Oil-level height
Float angle
Remarks
General
Specification - Messko® MMK Oil Level Indicator OLTC
Flange distance L1 (Please advise)
Number limit switches
without
1 piece
2 pieces
Cable length for limit switches
Analog output signal
without
4…20 mA
Article number:
Remarks
General
Specification - Messko® MMK Oil Level Indicator - Transformer
Flange distance L1 (Please advise)
Number limit switches
without
1 piece
2 pieces
Cable length for limit switches
Analog output signal
without
4…20 mA
Article number:
Specification - Electronic Indicator Messko® EI 100/160
General
Remarks
Housing dimension
Housing
Support
Switch panel
Housing
RAL7033 with vibration plate
RAL7038 with vibration plate
RAL7033(OFFSHORE) with vibration plate
Measurand
Temperature
Oil level
Measuring range
Measuring range
0 ... 100%
MIN/+??°C/MAX
LOW/+??°C/HIGH 
Special
0 ... 100%
with additional red Temperature marking at
with additional black Temperature marking at
Please attach drawing
Please add specification for Oil Level Indicator
Please provide drawing for special design of scale 
Specification - Messko® MSENSE® DGA
General
Remarks
Device model
V2 (H2 & humidity)
V3 (H2, CO & humidity)
V3 (H2, CO & humidity)
Display
without
with
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
RAL 5017 traffic blue
Cable connection
3x M20x1.5 cable gland WADI
3x 1/2" NPT adapter
Control-system protocol
Measuring tube length
Flange design
DN50 PN6 O-ring
DN50 PN16 O-ring
DN50 PN16 flat seal
DN80 PN16 O-ring
DN80 PN16 flat seal
Offshore model
Modbus-RTU Y-adapter
additional IEC61850-8-1-MMS incl. DNP3 & Modbus TCP 
(via MESSKO® PROTOCOL CONVERTER)
Power Supply unit for MESSKO® PROTOCOL CONVERTER
O-ring in scope of delivery
No seal in scope of delivery
Transformer operating location
MR recommends direct installation in the oil circuit or boiler of the transformer at an operating temperature of the oil from +10°C to +90°C taking into account the ambient temperature of -20°C to + 60°C. Deviations could lead to limitations of the measuring accuracy.
Article number:
Remarks
Specification - Messko® MSENSE® DGA
MSENSE® DGA V5/V9
V5
General
Connection
G1½" DIN ISO 228-1
Supply voltage
230 V -20% +15% AC 50/60Hz
Configuration interface
RJ45
Control-system protocol
without
DNP3 / RS485
IEC 61850 / RJ45
without
Control-system protocol
without
IEC 61850 / RJ45
IEC 61850 / RJ45
Article number:
Specification - Messko® MSENSE® FO
Remarks
General
Technology
Type
no disk (length 10mm)
Disk 7mm
Disk 9mm
Length
Number of sensors
Type
without
no disk (length 10mm)
Disk 7mm
Disk 9mm
without
Length
Number of sensors
Type
without
no disk (length 10mm)
Disk 7mm
Disk 9mm
without
Length
Number of sensors
Various sensors or lengths required
No
Yes
No
FO sensor
Feedthroughs
Quantity
Mounting flange
i-Box
without housing
with housing
without housing
External cable
Type
without
multifiber cable
single cable
without
Length
ECU (electronic control unit)
Variants
without
Standalone
Integrated/ETOS (ECU)
without
Ethernet
without
Ethernet RJ45
Ethernet RJ45 + SFP (ECU)
without
Analog outputs
0
Relay outputs
0
Technology 1. mounting flange
without
GaAs 200
without
OFTs
0
i-Box
without housing
with housing
without housing
Technology 2. mounting flange
without
GaAs 200
without
OFTs
0
Technology
without
GaAs 200
without
Test Unit
Accessories
Specification - Messko® TRASY2 / COMPACT OLTC
General
Remarks
Device model
TRASY2 winding temperature
TRASY2 oil temperature
COMPACT winding temperature WR
COMPACT winding temperature WR + analog output
COMPACT winding temperature WR + analog output & Modbus
COMPACT winding temperature W
COMPACT winding temperature W + analog output
COMPACT winding temperature W + analog output & Modbus
COMPACT oil temperature
COMPACT oil temperature + analog output
COMPACT oil temperature + analog output & Modbus
COMPACT winding temp. (US Version)
COMPACT winding temp. (US version) + analog output
COMPACT oil temp. (US version)
COMPACT oil temp. (US version) + analog output
Offshore model
Electrical connection
4x M25x1,5
4x ½" - 14NPT
4x ¾“ - 14NPT 
ANSI connector
Sensor screw connection
Thermowell
Installation sleeve G1
Combi sleeve Pt100 (RTD)
Combi sleeve 4…20mA
ZT-F2.1
Thermowell
Installation sleeve G1
ZT-F2.1
Thermowell
Order of switches
no close connection
1+2 close arrangement
1-4 close arrangement
Special
Quantity micro-switches
Color of Housing
RAL 7033 cement gray
RAL 7038 agate gray
Measuring range
Length of Capillary tube
Capillary protection
PVC protective hose
Stainless steel protective hose
Cable connection
4x M25x1,5
4x ½" - 14NPT
4x ¾“ - 14NPT 
Modul ZT-F2.1
1 x Pt100
2 x Pt100
1 x 4…20mA 
2 x 4…20mA
1 x Pt100, 1 x 4…20mA
Configuration of switches
All CO (change-over contact)
All NO (normally open contact)
Please advise in Remarks
Sensor type
Sensor no. 2
Sensor type
Sensor no. 7
Sensor no. 7US
Sensor no. 6 VA
Inscription color
Black text on white dial
White text on black dial
Yellow text on black dial
Cable length (Please advise)
Order of switches
no close connection
1+2 close switching
2+3 close switching
1-4 close arrangement
Special
Order of switches
no close connection
1+2 close switching
2+3 close switching
3+4 close switching
1+2 / 3+4 close switching
1-4 close arrangement
Special
Order of switches
no close connection
1+2 close switching
2+3 close switching
3+4 close switching
4+5 close switching
1+2 / 3+4 close switching
1+2 / 4+5 close switching
2+3 / 4+5 close switching
1+2 / 3-5 close switching
1-4 close arrangement
Special
Order of switches
no close connection
1+2 close switching
2+3 close switching
3+4 close switching
4+5 close switching
5+6 close switching
1+2 / 3+4 close switching
1+2 / 4+5 close switching
1+2 / 5+6 close switching
2+3 / 4+5 close switching
3+4 / 5+6 close switching
1+2 / 3+4 / 5+6 close switching
1-4 close / 5+6 close switching
1+2 close / 3-6 close switching
2+3 / 5+6 close switching
1-3 close / 4-6 close switching
Special
Quantity
EMC double cable gland
Accessories
Quantity
Screw plug M25x1.5 (brass)
Quantity
Screw plug M25x1.5 (stainless steel)
Output signal
analog 4..20mA (passiv signal)
digital RS485 (active signal)
Specification - Messko® TRASY2 / COMPACT - Transformer
General
Remarks
Device model
TRASY2 winding temperature
TRASY2 oil temperature
COMPACT winding temperature WR
COMPACT winding temperature WR + analog output
COMPACT winding temperature WR + analog output & Modbus
COMPACT winding temperature W
COMPACT winding temperature W + analog output
COMPACT winding temperature W + analog output & Modbus
COMPACT oil temperature
COMPACT oil temperature + analog output
COMPACT oil temperature + analog output & Modbus
COMPACT winding temp. (US Version)
COMPACT winding temp. (US version) + analog output
COMPACT oil temp. (US version)
COMPACT oil temp. (US version) + analog output
Offshore model
Electrical connection
4x M25x1,5
4x ½" - 14NPT
4x ¾“ - 14NPT 
ANSI connector
Sensor screw connection
Thermowell
Installation sleeve G1
Combi sleeve Pt100 (RTD)
Combi sleeve 4…20mA
ZT-F2.1
Thermowell
Installation sleeve G1
ZT-F2.1
Thermowell
Order of switches
no close connection
1+2 close arrangement
1-4 close arrangement
Special
Quantity micro-switches
Color of Housing
RAL 7033 cement gray
RAL 7038 agate gray
Measuring range
Length of Capillary tube
Capillary protection
PVC protective hose
Stainless steel protective hose
Cable connection
4x M25x1,5
4x ½" - 14NPT
4x ¾“ - 14NPT 
Modul ZT-F2.1
1 x Pt100
2 x Pt100
1 x 4…20mA 
2 x 4…20mA
1 x Pt100, 1 x 4…20mA
Configuration of switches
All CO (change-over contact)
All NO (normally open contact)
Please advise in Remarks
Sensor type
Sensor no. 2
Sensor type
Sensor no. 7
Sensor no. 7US
Sensor no. 6 VA
Inscription color
Black text on white dial
White text on black dial
Yellow text on black dial
Cable length (Please advise)
Order of switches
no close connection
1+2 close switching
2+3 close switching
1-4 close arrangement
Special
Order of switches
no close connection
1+2 close switching
2+3 close switching
3+4 close switching
1+2 / 3+4 close switching
1-4 close arrangement
Special
Order of switches
no close connection
1+2 close switching
2+3 close switching
3+4 close switching
4+5 close switching
1+2 / 3+4 close switching
1+2 / 4+5 close switching
2+3 / 4+5 close switching
1+2 / 3-5 close switching
1-4 close arrangement
Special
Order of switches
no close connection
1+2 close switching
2+3 close switching
3+4 close switching
4+5 close switching
5+6 close switching
1+2 / 3+4 close switching
1+2 / 4+5 close switching
1+2 / 5+6 close switching
2+3 / 4+5 close switching
3+4 / 5+6 close switching
1+2 / 3+4 / 5+6 close switching
1-4 close / 5+6 close switching
1+2 close / 3-6 close switching
2+3 / 5+6 close switching
1-3 close / 4-6 close switching
Special
Quantity
EMC double cable gland
Accessories
Quantity
Screw plug M25x1.5 (brass)
Quantity
Screw plug M25x1.5 (stainless steel)
Output signal
analog 4..20mA (passiv signal)
digital RS485 (active signal)
Specification - Messko® BETECH Pointer Thermometer OLTC
General
Remarks
Type of instrument
Oil temperature
Winding temperature
Dry Type
With matching resistance MRB110-1 (CTmax = 2.2 A)
With matching resistance MRB110-2 (CTmax = 2.65 A)
Measuring range
High accuracy range
without
+/- 2°C
+/- 1,5°C
Protection tube
Stainl. steel protection tube
w/o protection tube
Bulb type
No.1 - square flange 4xø9.5 holes (ø14)
No.2 - G3/4" external thread (ø14)
No.2F - G3/4" internal thread (ø14)
No.5 - G1" external thread (ø14)
No.6 - 7/8" 14 UNF external thread (ø12.2)
No.8 - G3/4" single external thread (ø14)
No.9 - G1" external thread (ø12)
No.10 - G3/4" external thread (ø12)
No.22 - M22x1.5 external thread (ø14)
No.27 - M27x2 external thread (ø14)
Bulb type
No.3 - Drytype, without connection (ø8)
Length of Capillary tube
2m
3m
4m
5m
6m
7m
8m
9m
10m
11m
12m
13m
14m
15m
16m
18m
20m
Special length (on request)
Length of Capillary tube
2m
3m
4m
5m
6m
8m
12m
Special length (on request)
Inscription color
Black text on white dial
White text on black dial
Yellow text on black dial
Micro-switch 1
Standard switch (6K hysteresis)
Standard switch (10K hysteresis)
Standard switch (12K hysteresis)
MBO switch (6K hysteresis)
MBO switch (10K hysteresis)
MBO switch (12K hysteresis)
Micro-switch 2
Standard switch (6K hysteresis)
Standard switch (10K hysteresis)
Standard switch (12K hysteresis)
MBO switch (6K hysteresis)
MBO switch (10K hysteresis)
MBO switch (12K hysteresis)
Micro-switch 3
without
Standard switch (6K hysteresis)
Standard switch (10K hysteresis)
Standard switch (12K hysteresis)
MBO switch (6K hysteresis)
MBO switch (10K hysteresis)
MBO switch (12K hysteresis)
Micro-switch 4
without
Standard switch (6K hysteresis)
Standard switch (10K hysteresis)
Standard switch (12K hysteresis)
MBO switch (6K hysteresis)
MBO switch (10K hysteresis)
MBO switch (12K hysteresis)
Micro-switch 5 & 6
without
Standard switch 5 (6K hysteresis)
Standard switch 5 (10K hysteresis)
Standard switch 5 (12K hysteresis)
MBO switch 5 (6K hysteresis)
MBO switch 5 (10K hysteresis)
MBO switch 5 (12K hysteresis)
Standard switch 5+6 (12K hysteresis)
MBO switch 5+6 (12K hysteresis)
Cable connection
M20 x 1.5
1/2"  NPT
Pg16 adapter
M20 x 1,5 WADI
M20 x 1,5 WADI OFFSHORE
Analog output signal
without
4…20mA
4…20mA and 0…5V DC
0…5V DC
Pt100
4…20mA with 30V
0…10mA
0…5 mA
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
RAL 7033 CX cement gray
RAL 7038 CX agate gray
RAL 7047 CX - Tele grey
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
Viewing glass
UV-resistant polycarbonate
laminated safety glass
UV-res. Polycarbonate w fixed lock nuts
Laminated safety glass w fixed lock nuts
Housing
IP55: Standard design
IP55: Asea style (rubber damper)
IP55: Seismic design
IP55: Polar design
Housing
IP55: Standard design
IP65: Standard design
IP55: Asea style (rubber damper)
IP65: Asea style (rubber damper)
IP55: Seismic design
IP55: Polar design
Housing
IP65: Standard design
IP65: Asea style (rubber damper)
Article number:
Accessories not included
Specification - Messko® BETECH Pointer Thermometer Transformer
General
Remarks
Type of instrument
Oil temperature
Winding temperature
Dry Type
With matching resistance MRB110-1 (CTmax = 2.2 A)
With matching resistance MRB110-2 (CTmax = 2.65 A)
Measuring range
High accuracy range
without
+/- 2°C
+/- 1,5°C
Protection tube
Stainl. steel protection tube
w/o protection tube
Bulb type
No.1 - square flange 4xø9.5 holes (ø14)
No.2 - G3/4" external thread (ø14)
No.2F - G3/4" internal thread (ø14)
No.5 - G1" external thread (ø14)
No.6 - 7/8" 14 UNF external thread (ø12.2)
No.8 - G3/4" single external thread (ø14)
No.9 - G1" external thread (ø12)
No.10 - G3/4" external thread (ø12)
No.22 - M22x1.5 external thread (ø14)
No.27 - M27x2 external thread (ø14)
Bulb type
No.3 - Drytype, without connection (ø8)
Length of Capillary tube
2m
3m
4m
5m
6m
7m
8m
9m
10m
11m
12m
13m
14m
15m
16m
18m
20m
Special length (on request)
Length of Capillary tube
2m
3m
4m
5m
6m
8m
12m
Special length (on request)
Inscription color
Black text on white dial
White text on black dial
Yellow text on black dial
Micro-switch 1
Standard switch (6K hysteresis)
Standard switch (10K hysteresis)
Standard switch (12K hysteresis)
MBO switch (6K hysteresis)
MBO switch (10K hysteresis)
MBO switch (12K hysteresis)
Micro-switch 2
Standard switch (6K hysteresis)
Standard switch (10K hysteresis)
Standard switch (12K hysteresis)
MBO switch (6K hysteresis)
MBO switch (10K hysteresis)
MBO switch (12K hysteresis)
Micro-switch 3
without
Standard switch (6K hysteresis)
Standard switch (10K hysteresis)
Standard switch (12K hysteresis)
MBO switch (6K hysteresis)
MBO switch (10K hysteresis)
MBO switch (12K hysteresis)
Micro-switch 4
without
Standard switch (6K hysteresis)
Standard switch (10K hysteresis)
Standard switch (12K hysteresis)
MBO switch (6K hysteresis)
MBO switch (10K hysteresis)
MBO switch (12K hysteresis)
Micro-switch 5 & 6
without
Standard switch 5 (6K hysteresis)
Standard switch 5 (10K hysteresis)
Standard switch 5 (12K hysteresis)
MBO switch 5 (6K hysteresis)
MBO switch 5 (10K hysteresis)
MBO switch 5 (12K hysteresis)
Standard switch 5+6 (12K hysteresis)
MBO switch 5+6 (12K hysteresis)
Cable connection
M20 x 1.5
1/2"  NPT
Pg16 adapter
M20 x 1,5 WADI
M20 x 1,5 WADI OFFSHORE
Analog output signal
without
4…20mA
4…20mA and 0…5V DC
0…5V DC
Pt100
4…20mA with 30V
0…10mA
0…5 mA
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
RAL 7033 CX cement gray
RAL 7038 CX agate gray
RAL 7047 CX - Tele grey
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
Viewing glass
UV-resistant polycarbonate
laminated safety glass
UV-res. Polycarbonate w fixed lock nuts
Laminated safety glass w fixed lock nuts
Housing
IP55: Standard design
IP55: Asea style (rubber damper)
IP55: Seismic design
IP55: Polar design
Housing
IP55: Standard design
IP65: Standard design
IP55: Asea style (rubber damper)
IP65: Asea style (rubber damper)
IP55: Seismic design
IP55: Polar design
Housing
IP65: Standard design
IP65: Asea style (rubber damper)
Article number:
Accessories not included
Specification - Messko® MSAFE® Buchholz relay
General
Remarks
Accessories
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
Offshore model
Insulation liquid
Mineral oil (standard)
Alternative insulation liquid
Flange design
DN25 G1 1/2"
DN25 PCD75
DN25 PCD85
DN50 PCD110, 4-hole
DN50 PCD110, 6-hole
DN50 PCD125, 4-hole
DN80 PCD130, 6-hole
DN80 PCD150, 4-hole
DN80 PCD160, 4-hole
DN80 PCD160, 8-hole
DN80 PCD132, 4-hole sq. flange
DN80 PCD160, 4-hole sq. flange
Flange design
DN25 PCD85
DN50 PCD110, 4-hole
DN50 PCD110, 6-hole
DN50 PCD125, 4-hole
DN80 PCD130, 6-hole
DN80 PCD150, 4-hole
DN80 PCD160, 4-hole
DN80 PCD160, 8-hole
DN80 PCD132, 4-hole sq. flange
DN80 PCD160, 4-hole sq. flange
Flow rate
1 m/s
1.2 m/s (DN25 only)
1.3 m/s
1.5 m/s
2 m/s
2.5 m/s
3 m/s (DN25 and DN80 only)
Contact configuration
Alarm 1xCO, trip 1xCO
Alarm 2xCO, trip 2xCO
Contact configuration
Alarm 1xNO, trip 1xNO
Alarm 2xNO, trip 2xNO
Alarm 1xNC, trip 1xNC
Alarm 2xNC, trip 2xNC
Alarm 1xCO, trip 1xCO
Alarm 2xCO, trip 2xCO
Cable connection
Pneumatic function test
Reset function
Protection for sight glases
Gas sampler
Adapter plate
PTFE tube (25 m; Ø 6x1 mm) 
Tubular stiffener Ø 6 mm for PTFE tube
Pipe connector (straight) Ø 6x1 mm
Hand pump
Foot pump
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
Copper pipe (Ø 6x1 mm)
without
5 m
6 m
7 m
10 m
12 m
15 m
20 m
MESSKO® Gas Quick Test Set
1 Set detector tubes 
5 x detector tubes for carbon monoxide 
5 x detector tubes for hydrogen
Refer to the TD for dimensions
Use for
Transformer
Third-party tap changer
MR tap changer
MR tap changer type
Messko® MSAFE® as gas collector downstream of the RS
No (Standalone)
Yes (Downstream)
Article number:
Accessories not included
Specification - MTeC® EPT202
General
Remarks
Housing
Rail mounting
19" housing (84HP)
Module selection
Basic (Stand alone)  
IM (Stand alone) 
Basic + OL/CT 
Basic + IM 
Basic + OL/CT (CT) + IM 
Panel mounting
OL/CT-module
2x current transformer input
2 x relay contacts
2 x analog outputs
2 x oil level Input 4...20mA
Supply voltage
Current transformer input
Standard
Folding current transformer
IM-module
Supply voltage
4x Binary input
Physical interface
RS232 & RS485
RS232, RS485 & FO
RS232, RS485 & RJ45 Ethernet
RS232, RS485, RJ45 Ethernet & FO
RS232, RS485 & RJ45 modem
2 x analog inputs
Analog input main module
Basic-module
1 x oil / 1 x ambient temp. input
1 x current transformer input
7 x relay contacts
2 x analog outputs
1 x RS485; 1 x USB
Specification - Messko® MLOG®
General
Remarks
Device design
MLOG IM50
MLOG IM100
GPS-Function
Additional inputs
without
2 digital inputs
2 universal inputs
2 universal inputs, 2 digital inputs
4 universal inputs
4 universal inputs, 2 digital inputs
6 universal inputs
6 universal inputs, 2 digital inputs
Accessories
Fixation plate incl. Assembly kit 
(4x nut, 4x washer, 4x spring washer)
Assembly kit 
(4x nut, 4x washer, 4x spring washer)
Batteries LR14 Varta 4014 (20 pieces)
USB cable 1.8m
Seat license for MLOG Analyser software
Sensor cable 3m
Quantity
Quantity
Quantity
Quantity
Quantity
Quantity
Inclusive 1x licence MLOG Analyser, 6x batteries LR14 Varta 4014, 1x mini USB-cable (type b), 1x Assembly kit (4x nut, 4x washer, 4x spring washer)
Article number:
Accessories not included
Specification - Messko® MFLOC® 2.0 Flow Indicator
General
Remarks
Cooling medium
Water
Insulating oil (mineral)
Insulating oil (alternative)
Flange design
MFLOC 2.0
Flange gasket (optional)
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
Cable connection
Terminal box M20x1.5
Terminal box 3/4" NPT
ANSI connector
MIL connector
Dial colour
Black text on white dial
White text on black dial
Yellow text on black dial
Offshore model
Cable length (Please advise)
Refer to the TD for dimensions
Article number:
Specification - Messko® D1272 AT Digital Indicator
General
Remarks
Input signal
Measuring range
0°C...+160°C
-20°C...+140°C
0°C...+180°C
0°C...+150°C
-40°C...+120°C
0%...100% (oil-level indication)
Output signal
without
4…20mA
0…20mA
0…5V DC
0…10V DC
Relay output
without
2x NO (SPST)
Article number:
Specification - Messko® TT30 Signal Converter
General
Remarks
Input signal
Input range
Input range
Error signal
Output range
Output range
Switching point
Switching point
Switching function
increasing NO
decreasing NO
Cable length
MR accessories 
General
Designation of positions
Analog
without
resistor contact range
measuring transducer
Incon receiver 1250B-0-120
Incon receiver 1250B-4-I-S-120
Digital
without
diode matrix
resistor contact range
Input signal
without
n/o contact range
decadic
Output signal
Size
Position indication
Supply
Connection cable
LED-lamp panel
Mounting position
without
vertical
horizontal
Push-button plate
Type
without
1 n/o + 1 n/c + 1 "Q1 OFF" (AC)
1 n/o + 1 n/c + 1 "tap change in progress" (AC)
1 n/o + 1 n/c + 1 "Q1 OFF" (DC)
1 n/o + 1 n/c + 1 "tap change in progress" (DC)
Retrofit
Adapter console
without
MA7 (only mounting material)
universal bracket
adapter console (with bars for displacement)
universal bracket (carrier angle)
universal bracket (bar +angle)
Univ-con for retrofit ETOS ED
Univ-con offset ETOS ED
Adapter TAPMOTION ED, MA7
Adapter ETOS 1.0, ED,MA78,MA-E
Universal Adapter ETOS 2.0
Univers. Supp. Angle ETOS 2.0
Univ. Angle Vibr.Damp. ETOS2.0
Protective housing
Small (ED-S)
Large (ED-L)
Small (ED-S)
Intermediate gear
Remarks
Retrofit
Display
MControl
without
7"
10"
Specification - Accessories
Accessories Messko® MSAFE®
Gas sampler
PTFE tube (25 m; Ø 6x1 mm) 
Tubular stiffener Ø 6 mm for PTFE tube
Pipe connector (straight) Ø 6x1 mm
Hand pump
Foot pump
Housing color
RAL 7033 cement gray
RAL 7038 agate gray
Copper pipe (Ø 6x1 mm)
without
5 m
6 m
7 m
10 m
12 m
15 m
20 m
MESSKO® Gas Quick Test Set
1 Set detector tubes
5 x detector tubes for carbon monoxide 
5 x detector tubes for hydrogen
Accessories TRASY2
Thermowell
Installation sleeve G1
Combi sleeve Pt100 (RTD)
Combi sleeve 4…20mA
ZT-F2.1
Modul ZT-F2.1
1 x Pt100
2 x Pt100
1 x 4…20mA 
2 x 4…20mA
1 x Pt100, 1 x 4…20mA
Adapter plate
Color of Housing
RAL 7033 cement gray
RAL 7038 agate gray
Offshore model
Measuring range
Quantity
Quantity
Quantity
Additional sealing gasket
Connecting flange with threading
Connecting flange for welding
Accessories Messko® MPREC®
Gasket material
NBR (mineral insulating oil)
Viton (ester-based mineral oils)
Specification - Accessories
Accessories MLOG
Fixation plate incl. Assembly kit 
(4x nut, 4x washer, 4x spring washer)
Assembly kit 
(4x nut, 4x washer, 4x spring washer)
Batteries LR14 Varta 4014 (20 pieces)
USB cable 1.8m
Seat license for MLOG Analyser software
Sensor cable 3m
Quantity
Quantity
Quantity
Quantity
Quantity
Quantity
Accessories Messko® MTRAB®
Sensor retrofit kit
Data logger retrofit kit
Silikagel (bag á 1,2kg)
Flange
without
DIN flange (similar to DIN 42 562-3)
RM flange (based on DIN 2558)
Flange for 1/2“ screws
Customer-specific flange on request
Please attach drawing
Quantity
Quantity
Quantity
Quantity
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