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Purpose

This manual is part of a documentation package for the Siemens Energy SITRAM® Multisense 9

The package is subdivided in 3 different manuals with individual main focuses:

Main Focuses

Installation

M Commissioning

M Communication & Software

Topics

Provides a comprehensive overview and guidelines to work steps of onsite sys-
tem installation, connection layouts, checkups, preparation and mounting of
the hardware components depending on individual situations. Photo material
from real installation environment makes it easier to understand settings and
points out the essentials.

Describes the approach of configuration and start of the system step-by-step.
Possible upcoming problems during the process are addressed in the different
sections.

Provides a detailed overview and guidelines in the context of the system
communication capabilities (protocols, interfaces, separate and optional
communication units etc.) as well as the system related set of user software
and superior monitoring landscape.

Bold = Does apply for this document / Not Bold = Does not apply for this document

Audience

See also “Qualified personnel” section
Main Focuses

Installation

Commissioning

Communication & Software

Audience

Is intended for service technicians and installation staff with electrical back-
ground responsible for mounting the equipment and components.

Is intended for normal operator users especially in context of standalone moni-
toring as well as commissioning engineers who are familiar with dealing with
communication protocols and remote connection establishment for SCADA etc.

Is intended for normal operator users especially in context of standalone
monitoring as well as commissioning engineers who are familiar with deal-
ing with communication protocols and remote connection establishment for
SCADA etc..

In Bold = Does apply for this document / Not in Bold = Does not apply for this document
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Legal Provisions

Warning notice Concept

This manual contains notices that you must ob-
serve in the interests of your own personal
safety and in order to avoid damage to property.
The notices relating to your personal safety are
highlighted with a warning triangle. Those relat-
ing to the prevention of damage to property only
do not have a warning triangle. The warning no-
tices are presented in decreasing order of sever-
ity based on the hazard level involved.

Use of the Product
Please give due consideration to the following:

DANGER

DANGER

The Siemens Energy SITRAM® Multisense 9 product
may only be used for the application it is provided
for in the cata-log and in the associated documen-
tation. Using this product in a divergent way may
have an impact on the protection provided by the
system. Any third-party products and com-ponents
used must be approved or recommended by Sie-
mens Energy. Proper transportation, storage, as-
sembly, installation, setup, commissioning, opera-
tion and maintenance are essential for the safe and
effective operation of the products. The specified
environmental requirements must be met. Notices

in the associated documentation must be ob-

Death or serious personal injury will occur if the
corresponding precautionary measure is not
taken.

Damage to property may occur if the correspond-
ing precautionary measure is not taken.

An undesirable result or state may occur if the cor-
responding notice is not observed

In cases where two or more hazard levels apply,
it is always only the warning notice for the most
severe level which is used alone. A warning no-
tice with a warning triangle primarily involves
possible personal injury. But it also can mean
damage to property at the same time.

Qualified personell

The product/system associated with this docu-
mentation may only be operated by qualified
personnel trained for the task concerned, in ac-
cordance with the documentation associated
with the task concerned and in particular the
safety and warning notices contained in this
documentation. Qualified personnel are capa-
ble, on the basis of their training and experience,
of recognizing risks and avoiding potential haz-
ards in their work with these products/systems.

Limitation of use

The equipment may only be used as secondary
equipment at large stationary equipment as
power transformers.

Trademarks

Microsoft, Microsoft Internet Explorer, Microsoft
.NET and Windows are either registered trade-
marks or trademarks of Microsoft Corporation in
the United States and/or other countries.

All other trademarks, registered trademarks, ser-
vice marks, and trade names are the property of
their

respective owners.

Disclaimer of Liability

We have checked the contents of the document
for

compliance with the described hardware and
software. However discrepancies cannot be ex-
cluded and we accordingly do not guarantee ab-
solute compliance. The information contained in
this document is reviewed

regularly and any corrections necessary are in-
corporated into subsequent editions. The data
and illustrations in this document which refer
explicitly to devices and equipment from third-
party providers are not obligatory. Together with
our partners or the third-party providers we re-
serve the right to modify our service and prod-
ucts in line with our policy of continuous service
and product development. The information in
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this document is subject to change without no-
tice and should not be construed as a commit-
ment by Siemens Energy.

Siemens Energy assumes no responsibility for
any errors that may appear in this document. If
you have any suggestions for improvements or
amendments or have found errors in this report,
please notify us. No part of this document may
be reproduced in any form or by any means,
electronic or mechanical, including photocopy-
ing, without the express written permission of
Siemens Energy. All rights reserved.

Waste and Recycling

Due to the limitation of use, the device is not
subject to WEEE regulation.

Siemens Energy aims to fulfilling all applicable
legislation and regulations. This includes also
among many others WEEE and in case any appli-
cable exemptions apply for our products, we will
continuously review and update our assess-
ment.

The specific requirements are covered by our
Zero Harm Framework as part of our certified In-
tegrated Management System and referenced
and implemented with the Building Blocks de-
fined therein, e.g. Waste and Recyclability.

Rev. 2.0, 11.22

© 2022 Siemens Energy
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Related Manuals
,SITRAM® Multisense Software Manual”

Further Siemens Energy and other OEM Manu-
als mentioned in body text

Customer Support Center

Phone: +49 911 6505 6505
(Charges depending on provider)

E-Mail:
support@siemens-energy.com

Website:

Please also visit our website for additional information:
siemens-energy.com/sitram-ms9-01

Rev. 2.0, 11.22

D

© 2022 Siemens Energy

Page 12


mailto:support@siemens-energy.com
http://www.siemens-energy.com/sitram-ms9-01

1. General

The SITRAM® Multisense unit is a permanently installed multi-gas-in-oil analysis system with trans-
former monitoring functions. It allows the individual measurement of moisture in oil (H20) and the key
gases hydrogen (Hz), carbon monoxide (CO), carbon dioxide (CO2), methane (CH4), acetylene (CzH2),
ethylene (C2H4), ethane (Cz2He) and oxygen (Oz2) dissolved in transformer oil.

As hydrogen (H2) is involved in nearly every fault of the insulation system of power transformers and
carbon monoxide (CO) is a sign of an involvement of the cellulosic / paper insulation the presence and
increase of acetylene (C2Hz2) and ethylene (CzH4) further classifies the nature of a fault as overheating,
partial discharge or high energy arcing. Oz is an indicator for damages of the sealing for non-breathing
transformers.

The measurement values can be dumped on the analogue outputs:
e 10 Analogue outputs 0/4 ... 20 mA DC

The unit can serve as a compact transformer monitoring system by the integration / connection of other
sensors present on a transformer via its analogue inputs:
e 6 Analogueinputs 0 ... 20 mMA AC +20% /0 ... 80 V AC +20% (option)
configurable by jumpers, standard: current

e 4 Analogue inputs 0/4 ... 20 mA DC (option)

It is further equipped with digital outputs for the transmission of alarms or the execution of control
functions (e. g. control of a cooling system of a transformer):
e 10 Digital relay outputs

e 5 Digital opto-coupler outputs (option)

Key Advantages

e Individual measurements of hydrogen (Hz), carbon monoxide (CO), carbon dioxide (COz),
methane (CHa4), acetylene (C2H2), ethylene (C2H4), ethane (C2He) and oxygen (Oz2/ SITRAM®
Multisense 9 only)

e Moisture in oil measurement (H20)

e Communication Interfaces ETHERNET 10/100 Mbit/s (copper-wired / RJ45 or fiber-optical / SC
Duplex) and RS485 to support MODBUS® RTU/ASCII, MODBUS® TCP and proprietary communi-
cation protocol

e Optional DNP3 serial on-board modem for SCADA connection over DNP3 protocol
e Optional IEC 61850 on-board modem for substation communication over IEC 61850 protocol

e Optional on-board GSM-,GPRS- or analogue modems for remote access over proprietary proto-
col

This device may only be used in accordance with the instructions given in this
manual.

warranty and impair the protection to be determined by the device.

: : Use of this device in a manner not specified by the manufacturer may void the i f

Furthermore, the manufacturer accepts no liability for material damage or per-
sonal injury resulting from improper handling or non-compliance with the
safety instructions of the device manufacturer.
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1.1 Safety instructions on the device

1.1.1 General Warning Sign

The "general warning symbol" stickers on the device indicate that the installation and
operating manual must be observed in this area. Further in the following.

1.1.1.1 Appliance cap

Removal of the cap only by trained personnel, before removing the cap, the power supply must be
switched off! Danger due to dangerous voltage. See also 2.4.2.

1.1.1.2 Heating

Do not lay external cables above the heaters, as in this case temperatures up to approx. 80 ° C may
occur in the event of a fault! Danger from heat. See also 2.4.2.

1.1.1.3 Relay contacts
The relay contacts may only be operated potential-free!

1.1.2 Warning of electrical voltage

& The "Warning of electrical voltage" sticker on the device indicates dangerous voltages in
this area
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2. Installation instructions

2.1 Installation positions

To ensure the correct function of a SITRAM® Multisense unit the installation position is very important.
On a typical transformer three positions are possible:

Pos.1 Output side of cooling unit:

Please install the unit on a straight piece of pipe on the cooler output between the cooler
and the main oil tank. In order to avoid negative pressure, the unit must absolutely be
mounted on the output of the oil circulation pump.

Note: Choose this position only if a continuous oil flux through the cooler is guaranteed
Pos.2 Draining valve on the transformer tank:

The flange of the draining valve must be at minimum height of 40 cm in order to allow in-
stallation and mounting of SITRAM® Multisense unit.
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Pos.4 Input side of cooling unit:

Never install the SITRAM® Multisense unit on top of the cooling unit or on the suction
side of the cooler pump!

Note: On the installation position a good and continuous oil circulation must be present.
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2.2  Security precautions for installation

The following security precautions must be strictly observed during the installation. Otherwise no war-
ranty claims will be accepted.

Never remove the protection cap from the connection thread until you are
ready to mount the unit on the transformer valve.

The protection cap protects the connection unit against dust and from other
impurities. Additionally it protects the connection thread and/or the adapter.

Note: Use the protection cap also after dismounting the unit.

Never close the aeration holes for oxygenation. They are situated on the
bottom side of the protection cover and on the back plate of the unit.

Never use or stock chemicals with hydrocarbon contents near the measure-
ment sensor.

Never clean the SITRAM® Multisense unit with solvents, because its gases will
strongly impair the measurement accuracy and the sensitivity of the sensors.

Only use a dry cloth to clean the device!

> >
> P

Never apply a negative pressure to the connection unit.
Negative pressure can cause problem during filling process.

>
>

Remove the SITRAM® Multisense unit from the valve every time you degas
or refill the transformer. You can also close the transformer valve.

Never operate the SITRAM® Multisense unit on a valve that is closed for a
long period of time. Remove the unit if this cannot be avoided. Please re-
fer to the de-installation instructions.

Never install the SITRAM® Multisense unit on the suction side of the cool-
ing pump!!

The SITRAM® Multisense unit should be installed on positions located 100
cm below the transformer oil level.

Never install the SITRAM® Multisense unit on an elbow or curve of a tube.

Turbulences in a tube curve can create a negative pressure, which can cause
problems in the SITRAM® Multisense unit during filling process.

> >
> >
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Never install or remove the SITRAM® Multisense unit without opening the
aeration screw first.

Never use galvanized fittings or valves to mount the SITRAM® Multisense
unit.

Galvanized fittings or valves can react with oil; this will produce incorrect
measurement values.

Never clean the SITRAM® Multisense unit with high pressure cleaning
equipment.

High pressure cleaning equipment used to clean transformers can seriously
damage the SITRAM® Multisense unit.

Never use a chaining key tool for mounting.
Use of such tools can damage the surface of the connection unit and the

threads. Please use a tin spanner M55 or an adjustable tin spanner for 1 %2".

Attention!!!

Faulty or inappropriate handling of the connection unit, like malfunction

& by negative pressure, paint or solvent liquids make the warranty invalid. &

The device may only be installed and operated in restricted working areas
that are not freely accessible!

N

e
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When mounting the device, protective gloves must be worn.
For installations above 1 m height, the use of personal protective equip-
ment against falling and specially trained personnel is required.

— -~

Due to the heavy weight, a second person is required for installation. Use

& lifting device. This avoids unwanted movements during installation. &

Installation of the device only by a specialist.

V)

During assembly and disassembly, hazardous substances should be re-
leased into the environment. Collect pollutants directly at exit points.
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2.3  Preparation for installation

Before installation, a visual inspection of the unit must be carried out. Unscrew the two knurled thumb
screws, remove the protection cover and check visually the components. All cables and tubes must be
connected.

2.3.1 Mechanical connection

The external thread type of the SITRAM® Multisense connection unit is even G 1%" ISO DIN 228-1 or
1%" NPT ANSI B 1.20.1 (must be specified when ordering).

The SITRAM® Multisense unit should be installed on a gate valve with full bore or on a ball valve to the
transformer.

These locking elements are usually provided with a blind flange. Therefore, they must be upgraded
before mounting the SITRAM® Multisense unit with a corresponding threaded flange, connection
adapter or a fitting with union nut.

This results in two different mounting ways (direct and indirect).

2.3.1.1 Flange connection

The unit is screwed directly onto the threaded flange, i.e. the device is rotated around its own axis in
order to fix it. In this type of installation, the space around the center of the connection unit must be
free in a diameter of 430 mm.

Note: The thread depth of the threaded flange or the connection adapter should be at least 25 mm.

2.3.1.2 Fitting with union nut

We recommend installing the SITRAM® Multisense unit with a fitting with union nut (flat sealing) to the
transformer gate / valve. This fitting consists of a threaded flange, a flat sealing union end and a union
nut. In this case the union nut must be rotated to fix the SITRAM® Multisense unit and a gasket is used
to seal the connection. An additional thread sealing with thread seal tape or thread sealant is not or
rarely necessary in this case.

Note: Ball valves with union nut are also available (pump ball valve).
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2.3.2 Auxiliary supply connection

The SITRAM® Multisense unit is available in 4 different voltage versions (must be specified when or-
dering). Depending on the used nominal voltage version there must be an AC or DC power supply
with a 3 pin power cable (2.4.2) close to the SITRAM® Multisense unit:

Nominal voltage version SITRAM® Multisense

Auxiliary supply voltage

120V -20% +15% AC 50/60Hz

96 Vmin ... 138 Vmax AC 50/60Hz

230V -20% +15% AC 50/60Hz

184 Vmin ... 264 Vmax AC 50/60Hz

120V -20% +15% DC

96 Vmin ... 138 Vmax DC

230V -20% +15% DC

184 Vmin ... 264 Vmax DC

The power consumption of the SITRAM® Multisense 9 unit is max. 600 VA.

Micro-fuse:  120V: T6,3A (slow blow) 230V: T3,15A (slow blow)

2.3.3 Required tools

The mechanical and electrical installation of the SITRAM® Multisense unit can be executed with follow-
ing tools and utilities:

e Torque wrench with Allen key No. 4 = Aeration screw (bleeding screw)

e Digital multimeter = Checking supply voltage

e Screw driver No. 2 = Main connectors supply voltage cable

e Brass brush = Connection unit

e Tinspanner M55 and / or = Connection unit
adjustable tin spanner 1 %"

e Bucket, oil absorber, cleaning rag, = To absorb/clean the out coming oil
paper towel

e Plastic sheet = To collect dropping parts

2.3.4 Sealing the connection thread

Securing and sealing the connection threads may be implemented in various ways. It should be used
either a thread seal tape or a thread sealant:

2.3.4.1 Thread seal tape

The thread seal tape, also known as Teflon tape or PTFE tape (Polytetrafluoroethylene), is wrapped
tightly around the external thread of the SITRAM® Multisense connection unit. We recommend using a
Teflon tape for coarse threads (100g/m2).
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Attention!!!

If you use Teflon tape for sealing the connection thread,
nothing can be adjusted after wards.
1111 Risk of leakage!!!!

A\ AN\
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2.3.4.2 Thread sealant

o As a thread sealant we recommend the two Henkel products LOCTITE® 7471 (activate) and LOC-
TITE® 577 (seal and fix) in combination. The activator LOCTITE® 7471 is used to increase the rate of cure
and is applied before the actual thread adhesive LOCTITE® 577 is applied on 3 to 4 turns of the external
thread of the SITRAM® Multisense connection unit.

Attention!!!
Please follow the instructions of the manufacturer!!!

2.34.3 Flat sealing (gasket)

When using a fitting with union nut the sealing and locking of the threaded connection with thread
seal tape or thread sealant is not necessary anymore. In this case the gasket serves as sealing and the
union nut as fixation of the connection.
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2.4 Installation

After the installation preparation is completed, the SITRAM® Multisense unit can be installed. The in-
stallation is divided into 3 steps:

e Mechanical installation (2.4.1)
e Electrical connection (2.4.2)
e Putting into operation (2.4.3)

2.4.1 Mechanical installation

The sequence of the mechanical installation depends on which connection type is available on the
transformer side. There are basically 2 types of mechanical installation:

e Directinstallation (2.4.1.1)
e Indirect installation (2.4.1.2)

Note: In case there are strong vibrations on the connection valve, the valve should be relieved by a
support.

2.4.1.1 Direct installation

Direct installation means, the unit is screwed directly onto the threaded flange, i.e. the unit is rotated
around its own axis in order to fix it. In this type of installation, the space around the center of the
connection unit must be free in a diameter of 430 mm.

——
- -~

— -

— -

2430 mm

The connection thread can be sealed and fixed using either a thread seal tape or a thread sealant.
e Direct installation with thread seal tape (2.4.1.1.1)
e Direct installation with thread sealant (2.4.1.1.2)
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Attention!!!
Only remove the protection cap (slowly while turning) when you are

ready to mount the unit to the connection valve!

2.4.1.1.1 Direct installation with thread seal tape
e (lean the inside of the threaded flange with a dry-cleaning rag or paper towel.

e Clean the outer thread of the connection unit with a dry-cleaning rag or paper towel. Remove
any remaining of thread sealing tape completely from the threads. For persistent remaining you
can use the brass brush or use white spirit (pure alcohol). White spirit must dry out completely
before proceeding.

=\
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e Wrap 3 to 15 layers of Teflon tape (depending on the tolerance of the two threads) clockwise
(rear view) tightly around the connection thread of SITRAM® Multisense unit. The first thread
should remain free.

=\

e Place the SITRAM® Multisense unit horizontally to the threaded flange. Make sure that the unit
is leveled.
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e Turnin the SITRAM® Multisense unit 2 to 3 turns clockwise by hand to the threaded flange.

e Now turn in the SITRAM® Multisense unit for another 5 to 6 turns clockwise using a tin spanner
M55 or adjustable tin spanner 1 2" and stop when the aeration screw is at about 9 o clock.
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Note: If the turn in was possible without major effort, too less Teflon tape was used. Turn out the
unit, remove Teflon tape completely and perform the installation again.

e Unscrew the two knurled thumb screws and remove the protection cover.

e Now align the unit clockwise until the position of the aeration screw is at 12 0" clock. Make sure
that the unit is tight in this position.

Position of
aeration screw

Note: The alignment of the unit must be only clockwise. Once the unit is turned counterclockwise
during the alignment, the installation procedure must be performed once again! Risk of oil leak-
age!

Attention!!!
Do not exceed 12 o” clock position!

Otherwise you have to remove the SITRAM® Multisense unit, completely
remove the Teflon tape from the connection thread and perform the in-
stallation procedure again!
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Attention!!!

The following steps must be done according to the company procedures.
Work carefully in order to prevent air entering into the transformer. Use a
bucket to catch the leaking oil

e Loosen the aeration screw 2 to 4 turns counterclockwise with a long Allen key No. 4 (aeration
is active).

e Slowly open the transformer valve until oil runs out of the oil sample tube. Collect the leaking
oil with a bucket.
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e Close the aeration screw as soon as no air bubbles sort the sample tube.

Attention !!!
Tighten the aeration screw with a torque of 9Nm.

e Now open the transformer valve completely.
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e Secure the end of the sample tube with the provided tube clip.

Attention!!!
Do not use solvents for cleaning!
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e Check after 30 minutes if the threaded connection is tight (no leakage).
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2.4.1.1.2 Direct installation with thread sealant
e C(lean the inside of the threaded flange with a dry-cleaning rag or paper towel.

e C(lean the outer thread of the connection unit with a dry-cleaning rag or paper towel. Remove
any remaining of thread sealing tape completely from the threads. For persistent remaining you
can use the brass brush or use white spirit (pure alcohol). White spirit must dry out completely
before proceeding.

=\
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e Apply LOCTITE® 7471 (activator) 360° on both adherent surfaces by spraying or brushing. When
spraying the holes (Transformer valve and SITRAM® Multisense unit) must be covered / closed
with a clean cleaning rag or paper towel.

e Allow the solvent time to evaporate under good ventilation until the surfaces are completely
dry.

Note: After activating the threaded connection the next step should be performed at least within 7

days. Contamination before gluing should be prevented.

e Apply LOCTITE® 577 (sealer and security) 360° on 3 to 4 threads, leaving the first thread free.

-\

e Use appropriate gloves to force the material into the threads to thoroughly fill the voids.
Note: For bigger voids, adjust the amount of the adhesive accordingly.
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e Place the SITRAM® Multisense unit horizontally to the threaded flange. Make sure that the unit
is leveled.

F

e Turnin the SITRAM® Multisense unit 2 to 3 turns clockwise by hand to the threaded flange.
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e Now turn in the SITRAM® Multisense unit for another 5 to 6 turns clockwise using a tin spanner
M55 or adjustable tin spanner 1 2" and stop when the aeration screw is at about 9 o clock.

Note: If the turn in was possible without major effort, too less thread sealant was used. Turn out
the unit, remove the thread sealant completely with a brass brush and perform the installation
again.
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e Unscrew the two knurled thumb screws and remove the protection cover.

e Now align the unit clockwise until the position of the aeration screw is at 12 0" clock. Make sure
that the unit is tight in this position.

Position of
aeration screw

e Itisrecommended to wait 30 minutes before proceeding with the further installation steps. The
thread adhesive cures only under pressure, i.e. in the threads of the pipe joint. For this reason,
excessive thread sealant should be removed with a cleaning rag / paper towel.

Note: The complete curing and environmental resistance of the thread sealant is reached after a
week.
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Attention!!!
The following steps must be done according to the company procedures.

Work carefully in order to prevent air entering into the transformer. Use a
bucket to catch the leaking oil

e Loosen the aeration screw 2 to 4 turns counterclockwise with a long Allen key No. 4 (aeration
is active).
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e Slowly open the transformer valve until oil runs out of the oil sample tube. Collect the leaking
oil with a bucket.

e Close the aeration screw as soon as no air bubbles sort the sample tube.

Attention !!!
Tighten the aeration screw with a torque of 9Nm.
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e Now open the transformer valve completely.

e Secure the end of the sample tube with the provided tube clip.
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e Remove thoroughly the oil residues with a dry-cleaning rag or paper towel from the unit.

Attention!!!
Do not use solvents for cleaning!

e Check after 30 minutes if the threaded connection is tight (no leakage).
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2.4.1.2 Indirect installation

Indirect installation means the SITRAM® Multisense unit is fixed on the fitting by turning the union nut.
A gasket is used to seal the connection.

Attention!!!
Only remove the protection cap (slowly while turning) when you are

ready to mount the unit to the connection valve!

e Clean the inside of the union nut with a dry-cleaning rag or paper towel.

e Clean the outer thread of the connection unit with a dry-cleaning rag or paper towel. Remove
any remaining of thread sealing tape completely from the threads. For persistent remaining you
can use the brass brush or use white spirit (pure alcohol). White spirit must dry out completely
before proceeding.

=\
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e Place the SITRAM® Multisense unit horizontally to the fitting. Make sure that the unit is leveled
and the gasket inserted.

Attention!!!
Make sure that the gasket is inserted between SITRAM® Multisense unit

and
fitting.

-——

e Turnin the union nut by hand to the external thread of the connection unit.

=\
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e Unscrew the two knurled thumb screws and remove the protection cover.
e Now align the unit until the position of the aeration screw is at 12 o clock.

e Tighten the union nut with a tin spanner M55 or an adjustable tin spanner 1 2, while you hold
the SITRAM® Multisense unit in position using a tin spanner M55 or an adjustable tin spanner 1
2". Make sure that the alignment of the SITRAM® Multisense unit is still correct afterwards.

aeration screw

$ \X Position of
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Attention!!!
The following steps must be done according to the company procedures.

Work carefully in order to prevent air entering into the transformer. Use a
bucket to catch the leaking oil.

e Loosen the aeration screw 2 to 4 turns counterclockwise with a long Allen key No. 4 (aeration
is active).

e Slowly open the transformer valve until oil runs out of the oil sample tube. Collect the leaking
oil with a bucket.
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e (Close the aeration screw as soon as no air bubbles sort the sample tube.

Attention !!!
Tighten the aeration screw with a torque of 9Nm.

e Now open the transformer valve completely.
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e Secure the end of the sample tube with the provided tube clip.

e Remove thoroughly the oil residues with a dry-cleaning rag or paper towel from the unit.

Attention!!!
Do not use solvents for cleaning!
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e Check after 30 minutes if the threaded connection is tight (no leakage).
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2.4.2 Electrical connection

Attention!
The electrical connection must be made by a qualified electrician only

0/ @

Attention!
The connection has a cable cross-section of at least
3 x0.75 mm?Z.

Attention!
There must be an overcurrent protection device 10A in the installation

Achtung!

A disconnect device must be present, easily accessible to the user and rec-
ognizable as a disconnect device for the SITRAM® Multisense.

> B> >
> B> >

e Use protective conduits as protection for all cables and connect them to the corresponding con-
nectors inside of the unit. All cables have to be provided by the customer, except GSM antenna
cable (option).

e For feed through, following cable gland must be used for all cables:
o 1xM16 SKINTOP® cable gland (Clamping range 4,5 ... 10,0 mm)
o 2xM20 SKINTOP® cable gland (Clamping range 7,0 ... 13,0 mm)
o 1xM25 SKINTOP® cable gland (Clamping range 9,0 ... 17,0 mm)

Attention!!!
For cables with a smaller diameter please use reducing seal inserts to

provide clamping and sealing!

Note: The unit comes with 2 SKINTOP® cable glands (M16 and M20) from the factory! The two
remaining feed through are closed with blind plugs (M20 and M25).
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(D Supply voltage connection:

Recommendation for supply voltage cable:

Cable type: PUR-PUR CEE JB 3x1.50 (or equivalent)
Cable diameterd: 8,1 mm
Cross section®: 1,5 mm?2 (of 3 internal wires)

Minimum cross section: 0.75 mm? (max. Cable length at 120V: 25m, at 230V: 50m)
@ Modem communication:
GSM antenna:

Cable diameterd: 2,7 mm

Analogue line:
Recommendation for analogue line cable:

Cable type: U72 1x4x0,5 (or equivalent)
Cable diameterd: 3,8 mm
Cross section®: 0,5 mm?2 (of 4 internal wires)

@ Ethernet communication:

The Ethernet communication is either connected via copper wire (RJ45) or fiber optical (SC Duplex)
(must be specified when ordering). For the copper version, the connection socket (RJF TV) is located
directly on the back plate. The connection for the fiber optical version must be routed through the
cable gland and connect directly inside of the unit.

Copper wire:

Recommendation for Ethernet communication cable (copper):

Cable type: Ethernet cable Cat. 5e with RJ45 connector (RJF TV)
Caber diameterd: 6,3 mm
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Fiber optical:

Recommendation for Ethernet communication cable (fiber optical):

Cable type: HITRONIC® HQN 1000 Multimode G4 62,5/125 with SC Duplex connector
Cable diameterd: 6,5 mm

Bending radius: min. 15 x @

@ Alarms and additional Sensors:

Recommendation for alarms and additional sensors cable:

Cable type: OLFLEX® FD855CP (or equivalent)
Cable diameter@: 13,3 mm
Cross section®: 0,5 mm2 (of 16 internal wires)

Do not route external wiring (and any other wiring) over the heaters.
Danger from heat.

When connecting external cables, the following should be noted: The area surrounded by red can
reach temperatures of up to approx. 80 ° Cin the event of a fault. Do not lay cables in this area!
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2.4.3 Putting into operation

When the supply voltage for the unit is switched on, a short beep is hearable and after a short time the
main menu appears on the LCD display. First set time and date. Afterwards the unit must be activated /
initialized by the operator.
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[\

Set time and date in the menu Date, Time & Clock Settings

Navigation through the menus is done using the cursor keys. The active field / menu is high-

Y] lighted in black and can be selected by pressing the enter key.
In order to access the submenu "Date, Time & Clock Settings" select the following menu / submenu
icons:
Mai (4]
aln menu ©0Q .Ew
[ Device-Setup 9999
Enter Password:
[ Device-Setup
Multisense Setup °8° @Eﬂ
o =i
Date, Time & Clock Settings Setting up date and time is exe-
15:12:40 Clock-Settings  2013-06-12 cuted with the unit keyboard. This
System Time: = includes the alphanumeric key
(HH:MM:SS) pad the cursor keys and the enter
Systern Date: @ key (4.3). The numbers must be
YYYY-MM-DD) entered completely with delimiter
symbol (e.g. 15:12:30). For the
Clock Offset: H colon use the (g key and for the
(-IHH:MM) . (#)
Davligth Saving Time Mode: H| mlnu.S use the. w key. Complete
T — the input with the enter key
= (4.9.5.4).
=
=RE
0 [ ) Save the settings by selecting the
©ge H! icon ,Save & Exit".
. o \
[ Multisense Setup 000 ].
(v]
. (4]
[ Device-Setup 000e I. ]
Q
[ Main menu ]
[ ]
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. a';ﬁ Activating / initializing the unit in Extraction Status menu

In order to access the submenu "Extraction Status" selects the following menu / submenu icons:

[ Main menu 080 b ]
0

t

Extraction Status
08:46:08 Extraction Status 2013-10-15

After installation and switch on
the supply voltage the Multisense
unit does not start automatically
the measurement cycle (Excep-
tion: After supply voltage failure
and the unit was already acti-
vated). A warning icon indicates
that status. The activation of the
unit has to be executed explicitly
by the operator!

Mount (activating) the unit

Y

08:46:51 Extraction Status 2013-10-15

During the initialization process
the actual status of the unit is de-
tected and a defined status of the
system will be established.

7

08:50:37 Extraction Status 2013-10-15

After successful initialization, the
actual status of the unit change to
process step ,wait” until the next
measurement cycle will be
started.

\ WV \ 7

[ Main menu

e After successful initialization, you can remount the protection cover and fix it with the two
knurled thumb screws.

e Every 20 minutes a measurement is started. A measurement cycle takes at least 15 ... 18
minutes.

Note: For activating / initializing the SITRAM® Multisense unit we commonly use the term “mount”.
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2.4.4 Removing procedure
Attention!!!

i, before you switch off the sup-

Always press the key ,Deactivation”

ply voltage and start to remove the SITRAM® Multisense unit!!!!

e Deactivating the unit in Extraction Status menu

Main menu oSe = ]
0

t

Extraction Status
08:50:37 Extraction Status 2013-10-15

The deactivation of the unit has to
be executed explicitly by the oper-
ator and can be carried out at any
time.

Unmount (deactivating) the unit

08:46:51 Extraction Status 2013-10-15

With the deactivation of the unit,
the actual process step stops and
a controlled draining will be per-
formed.

i

08:46:08 Extraction Status 2013-10-15

After successful deactivation the
unit is inactive. A warning icon in-
dicates that status.

\ J \ J

[ Main menu

Now switch off the supply voltage and remove the unit from the transformer valve afterwards.
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Note: For deactivating the SITRAM® Multisense unit we commonly use the term “unmount”.

2.4.5 Automatic Activation after Outage

If a unit was already activated, after an interruption of the supply voltage the automatic activation is
started. A short beep sound is hearable and the special extraction chamber menu appears on the LCD
display (Pollution warning!).

09:37:27  Extraction Chamber 2013-04-24

Pollution warning!

The detect cycle will start.
... remaining time: 27 s
Be sure to have the device
prorerly installed on a transformer

or make sure the device was
fully dralned as it was unmounted.
I BEWARE !l

Remaining oil may be pumped out of
the device during the detect cvcle.
Stop processing when uncertain!

AN =

The wait time (... remaining time :) until automatic activation is started. This is illustrated with a down
counter in seconds. In addition, short beep tones are hearable (the first 25 seconds every 5 seconds a
short beep sound and the last 5 seconds every second a short beep sound is hearable).

It is possible within 30 seconds to cancel the automatic activation with the key and to activate
the unit later by hand (2.4.3).

After the wait time has expired, the automatic activation starts and the main menu appear on the

LCD display.

Cancel automatic activation of the unit

Initial cursor position (the key has no active function)

Exit menu

Note: After leaving the initial cursor position, it cannot be reached again.
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3. Hardware components

3.1 Frontview
The front plate consists of the following components:

SIEMENS
CNerscy

SITRAM Multisense 9

n padrd
CzHs

CHs
Inbetriebnah... | A
Kalibrieruns 0. [EEEETI00 L
i 100647 TDCGE 1974 e

[1]  LCD display with 320 x 240 pixels
[2]  Screw mounting to mount the protection cover
[31 Alphanumeric keypad to enter numbers and text

[4]  Cursor keys to navigate in the menus, for data input and contrast set-up in the main menu

(Up and Down)
[5] Enter key to confirm and stop functions and data

Rev. 2.0, 11.22
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3.2 Rearview

SIEMENS
CNerey

SITRAM Multisense 9
S/N: NBG/INOOOO1EEQ01

5 Phone: +49 (180) 524 7000
E-Mail: supy

Energy AG. Made in Germany.
15 a trademark licensed by Siemens AG.

[11 Connection unit with external thread
G 1'%2" DIN ISO 228-1
or
12" NPT ANSI B 1.20.1
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[2]

[3]
[4]
[5]
[6]

[7]

Rev. 2.0, 11.22

Supply voltage connection with SKINTOP® cable gland M16

Nominal voltages: 120V -20% +15% AC 50/60Hz M or
230V -20% +15% AC 50/60Hz M or
120V -20% +15% DC " or
230V -20% +15% DC ™M
Other nominal voltages on request!

Power consumption: max. 600 VA

Micro-fuse at 120V: T4A

Micro-fuse at 230V: T3,15A

Connect the supply voltage cable as followed:

AC Version DC Version

Phase: L Plus conductor:  +
Neutral: N Minus conductor: —
Protection earth: PE Protection earth: PE

Note V:
120V = 120V -20% = 96 Vmin 120V +15% = 138 Vmax
230V = 230V -20% = 184 Vmin 230V +15% = 264 Vmax

System connection with SKINTOP® cable gland M20
Communication / alarms and additional sensors

Feed through with SKINTOP® blind plug M20

Feed through with SKINTOP® blind plug M25

ETHERNET communication connection with RJ45 socket (RJF TV)
Communication interface copper wired for ETHERNET 10/100 Mbit
Gas air outlet

Output of the under pressure compressor (gas/air composite of measurement cell)

© 2022 Siemens Energy
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3.3 Connections of measurement- and controller card

)
9-10 X30: :485

+
e
5
X
+

X302

- 5t 4- Dt b- [+ B~
X30:::5-8

TR
~ "
& Heating @
® ®

[®

[ —¢¢
8 97
DO 33

L-X/Heat 1

L-M 1005/Heat 2

L-M 1008/9/10 Heat 3
L-X/Heat 1
L-M 1005/Heat 2
L-M 1008/9/10 Heat 3

@

6,

———
O,

3+ 4- D+ b- [+ B-

120V a

X16/Bridge
X301:Anz og out1-4

E s

£
=
2
z

(Ana.AC in 6-)
(Ana.AC in 6+)
(Ana.AC in 5-)
(Ana.AC in 5+)
(Ana.AC in 4-)
(Ana.AC in 4+)
(
(
(
(
(
(

Heat1_Heat2 Heat3

inputs
A
33

Measurement cell
X5 X6

R
o
@ -
.

Ethernet

Ana.AC in 3-)

(Ana.AC in 2-)
Ana.AC in 2+)
Ana.AC in 1-)
Ana.AC in 1+)

X102: Analog AC
ANwBROON®O

(Ana.DC in 4-)
(Ana.DC in 4+)
(Ana.DC in 3-)
(Ana.DC in 3+)
(Ana.DC in 2-)
(
(
(

-

Ana.DC in 2+)
Ana.DC in 1-)
Ana.DC in 1+)

N Bunesy

@

ARG LR )
X401:Relay out1-4

10 (Opto out 5-)

9 (Opto out 5+) /;\
8 (Opto out 4-)

7 (Opto out 4+)

6 (Opto out 3-)

5 (Opto out 3+)

4 (Opto out 2-)

3 (Opto out 2+)

2 (Opto out 1-)

1 (Opto out 1+)

GLIS e
Q)

19

X103: Opto coupler outputs X101: Analog DC inputs
X103:0pto out

LM aur (1

3d N

€
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[11 Connector X12: Valve control V4 ... V9 [Valve Control V4-V9]

Connection for ventilation-, bypass-, measurement cell switching-, depression- and
in- / outlet valve

L 2 € v
€ANA-LAIOA3UO0D 3

—
—
—
—
—
I
—
—
—
—
——]

L 2 € ¥ S 9
AV-d/11O-d/DdN P IX

X12:12 = V9O = In-/ outlet valve
X12:11 = V9@ = In-/ outlet valve
X12:10 = V8© = Ventilation valve for measurement cell 2

X12:9 = V8 ® = Ventilation valve for measurement cell 2
X12:8 = V7© = Depression valve for measurement cell 2
X12:7 = V7@ = Depression valve for measurement cell 2
X12:6 = V60O = Measurement cell switching valve
X12:5 = V6 ® = Measurement cell switching valve
X12:4 = V50 = Bypass valve oil pump

X12:3 = V5@ = Bypass valve oil pump

X12:2 = V4 © = Ventilation valve for measurement cell 1
X12:1 = V4 ® = Ventilation valve for measurement cell 1
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[2] Connector X11: Oil flow / oil level [Oil-Level Oil-Flow]

Connection for level sensors and oil flow meter

Qil flow
meter

Level sensor
zero

Level sensor
low

Level sensor
high

X11:10
X11:9
X11:8
X11:7
X11:6
X11:5
X11:4
X11:3
X11:2
X11:1

4440234003003 03730

F1©
F1 Impulse
F1®
LO out
LO®
L1 out
L1@®
L2 out
L2®

LLLS

I9AS71-IIO
L 2 € ¥ S 9
X/ZN/LIN "dwia] 80X

EERERREN

@® mold-10

(not connected)

Oil flow meter

Oil flow meter

Oil flow meter

Level sensor zero detection
Level sensor zero detection
Level sensor low

Level sensor low

Level sensor high

Level sensor high

4440230030080 730

[3] Connector X16: Heating Bridge [Heating Bridge]

Connection for heating resistors at supply voltage of 230V

X16:6
X16:5
X16:4
X16:3
X16:2
X16:1

4440323038

g
o
]
=
=
(@]
vy
=f
Q
Q
o

= M™ Heater measurement cell 2
= M0 Heater measurement cell 2
= [ Heater measurement cell 1
= 8@ Heater measurement cell 1
= 3 Heater extraction chamber
= 2 Heater extraction chamber

Connection for heating resistors at supply voltage of 120V

Rev. 2.0, 11.22
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@ ebpug BuneoH

X16:6 = [ = (not connected)
X16:5 = = (not connected)
X16:4 = [ = (not connected)
X16:3 = = (not connected)
X16:2 = [ = (not connected)
X16:1 = = (not connected)

[4] Connector X15: Heating Neutral [Heating Neutral]

Connection for heating resistors at supply voltage of 230V

9 o X
= . d
Q a
Z a
o ¥
o Ng:

ad

()}
.—i
==
(0]

X15:6 = N = (not connected)
X15:5 = N = O Heater measurement cell 2
X15:4 = N = (not connected)
X15:3 = N = B Heater measurement cell 1
X15:2 = N = (not connected)
X15:1 = N = M Heater extraction chamber
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Connection for heating resistors at supply voltage of 120V

X15:6
X15:5
X15:4
X15:3
X15:2
X15:1

43403030

222222

44230340730

SwuiNg

0
o)
=
J

@
Z
)
S
C

1
g

GL1S

A'q Heater measurement cell 2

Heater measurement cell 2
Heater measurement cell 1
Heater measurement cell 1
Heater extraction chamber
Heater extraction chamber

L 2 € v S 9
BuneaH :LL/9LX

[S5] Connection terminals X401: Relay outputs 1 ... 4 [4 x Relay-out X401]
Connection for relay outputs 1 ... 4 (220 VDC/VAC/ 2 A1 60 W)

X401:8
X401:7
X401:6
X401:5
X401:4
X401:3
X401:2
X401:1

Rev. 2.0, 11.22

0340340030730

DOR4
DOR4
DOR3
DOR3
DOR2
DOR2
DOR1
DOR1

4340340033030

Relay output 4
Relay output 4
Relay output 3
Relay output 3
Relay output 2
Relay output 2
Relay output 1
Relay output 1

¥
—
—
=)
o)
>
o
)
o
Ay
(@]
N
X

12 3 456 7 8

Firmware
= Out 4 Relay
= Out 4 Relay
= Out 3 Relay
= Out 3 Relay
= Out 2 Relay
= Out 2 Relay
= Out 1 Relay
= Out 1 Relay

el Relay
e Relay
([ u—— output 3
el Relay
s OUtpUt 2

sl Relay
e OUtput 1

Relay contact
d

_/L_/L_/L_/

or‘ Jmn
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Configuration of relay output 1 with coding bridge 1 (J1)

If the coding bridge 1 is inserted as shown in the following figure, the relay output 1 is config-
ured so that the contact is closed during operation of the device. The contact opens in case of

an error.

Coding bridge 1 for configuring relay contact 1 (X401 / KL401)
[6] Connection terminals X402: Relay outputs 5 ... 8 [4 x Relay-out X402]
Connection for relay outputs 5 ... 8 (220 VDCIVAC/ 2 A 60 W)

X402:8
X402:7
X402:6
X402:5
X402:4
X402:3
X402:2
X402:1

Rev. 2.0, 11.22

4348234008030

DORS8
DORS8
DOR7
DOR7
DOR6
DOR6
DOR5
DOR5

4348234008300

Relay output 8
Relay output 8
Relay output 7
Relay output 7
Relay output 6
Relay output 6
Relay output 5
Relay output 5

Firmware
= Out 8 Relay
= Out 8 Relay
= Out 7 Relay
= Out 7 Relay
= Out 6 Relay
= Out 6 Relay
= Out 5 Relay
= Out 5 Relay

===l Relay
ﬁﬁr output 8
el Relay
e OUtpUt 7
sl Relay
e OUtput 6

=@l Relay
== Output 5

Relay contact
-

_/I.._/L_/L_/
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[7] Connection terminals X403: Relay outputs 9 ... 10 [2 x Relay-out X403]
Connection for relay outputs 9 ... 10 (220 VDC/VAC/ 2 A/ 60 W)

el Relay
s OUtput 10
==l Relay
s OUtput 9
Firmware Relay contact

X403:4 = DOR10 = Relay output 10 = Out 10 Relay \'

X403:3 = DOR10 = Relay output 10 = Out 10 Relay ]

X403:2 = DOR9 = Relay output 9 = Out 9 Relay \

X403:1 = DOR9 = Relay output 9 = Out 9 Relay a

-

\or‘(ﬂ)

[8] Connection terminals X301: Analogue outputs 1 ... 4 [Analogue Output 1-4]
Connection for analogue outputs 1 ... 4 (0/ 4.... 20 mA DC)

===l Analog
ﬁ’ output 4
=l Analog
= — output 3
e Analog
e OUtpUt 2

===l Analog
—C  p——— output 1

1+ 2- 3+ 4- 5+ 6- 7+ 8-

b
X
=
=)
0
o
)
T
=
<
Aw
o
@
X

Firmware
X301:8 = AO4© = Analogue output 4 = Output # 4
X301:7 = AO4® = Analogue output 4 = Output # 4
X301:6 = AO3® = Analogue output 3 = Output # 3
X301:5 = AO3® = Analogue output 3 = Output # 3
X301:4 = A0O2© = Analogue output 2 = Output # 2
X301:3 = AO2® = Analogue output 2 = Output # 2
X301:2 = AO1© = Analogue output 1 = Output # 1
X301:1 = AO1® = Analogue output 1 = Output # 1
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[9]

[10]

[11]

Connection terminals X302: Analogue outputs 5 ... 8 [Analogue Output 5-8]
Connection for analogue outputs 5 ... 8 (0/ 4.... 20 mA DC)

el Analog
e — output 8
el Analog
==l Analog
e OUtput 6

===l Analog
s OUtput 5

X302:5-8

o
+
N~
©
+
(o]
1
<
+
(o0]
N
+
-

Firmware
X302:8 = A0O8® = Analogue output 8 = Output # 8
X302:7 = AO8® = Analogue output 8 = Output # 8
X302:6 = AO7© = Analogue output 7 = Output # 7
X302:5 = AO7® = Analogue output 7 = Output # 7
X302:4 = AO6@ = Analogue output 6 = Output # 6
X302:3 = AO6® = Analogue output 6 = Output # 6
X302:2 = AO5@ = Analogue output 5 = Output #5
X302:1 = AO5® = Analogue output 5 = Output # 5

Connection terminals X303: Analogue outputs 9 ... 10 [Analogue Output 9-10]
Connection for analogue outputs 9 ... 10 (0 / 4.... 20 mA DC)
el Analog

s OUtput 10

===l Analog
e OUtput 9

1+ 2- 3+ 4-
X303:9-10

X303:4 = AO10© = Analogue output 10 = Output # 10
X303:3 = AO10® = Analogue output 10 = Output # 10
X303:2 = A09© = Analogue output 9 = Output # 9
X303:1 = AO9® = Analogue output 9 = Output # 9

Connection terminals X304: RS485 interface / modem [RS485 Phone]

Connection for RS485 interface and analogue phone modem

—— G —— Analog
e M OdEem

el RS-485
e interface

8
28
N <
™ <
oS
X
0
-

X304:5 = PhoneA = Analogue phone modem
X304:4 = PhoneB = Analogue phone modem
X304:3 = GNDio = RS-485 interface
X304:2 = OUTA® = RS-485interface
X304:1 = OUTB® = RS-485interface
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€

1b1a 3 4b5a
X304:485

1+ 2- 3+ 4-
X303:9-10

e

X302:5-8

|

6

1+ 2- 3+ 4- 5+ 6- 7+ 8-

a Heating
@

(9
e
®

Heat1 Heat2 Heat3

18A3 |-110
X16/Bridge
ot vt o o OO o 9w OO s O o ol o ol e

i
X17/Phase
X17/Phase
Heat1 Heat2 Heat

L-M 1008/9/10 Heat 3
7+ 8-

L-X/Heat 1

L-M 1005/Heat 2

L-M 1008/9/10 Heat 3
L-X/Heat 1
L-M 1005/Heat 2

+ 4- 5+ 6-

.

] O ) 8 ) W i i

X16/Bridge

Ana.AC in 6-)
Ana.AC in 6+)
Ana.AC in 5-)
Ana.AC in 5+)
Ana.AC in 4-)
Ana.AC in 4+)
Ana.AC in 3-)
Ana.AC in 3+)
Ana.AC in 2-)
Ana.AC in 2+)
Ana.AC in 1-)
Ana.AC in 1+)

|—‘|N|'-4|>|Ul|m|—‘|N|D|§|U‘|ﬂl|4|h‘|u|b|m|

Heat1_Heat2 Hoat3
X15/Neutral
Heat1_Heat2 Heat3

® moi4-110
X15/Neutral

inputs

X102: Analog AC
ANOBROON®O

Measurement cell
X6

Ty

(Ana.DC in 4-)
(Ana.DC in 4+)
(Ana.DC in 3-)
(Ana.DC in 3+)
(Ana.DC in 2-)
(
(
(

(@ ebpug Bunesy

Ana.DC in 2+)
Ana.DC in 1-)

8
1§
6
5
4
3
2
1 (Ana.DC in 1+)

X401:Relay out

10 (Opto out 5-)

9 (Optoout 5+) o
8 (Opto out 4-)

7 (Opto out 4+)

6 (Opto out 3-)

5 (Opto out 3+)

4 (Opto out 2-)

3 (Opto out 2+)

2 (Opto out 1-)

1 (Opto out 1+)

GLL1S [eqn )N Bunesy
12345678

X103: Opto coupler outputs X101: Analog DC inputs

€
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[12] Connector X13: Valve control V1 ... V3 [Valve Control V1-V3]

Connection for degassing-, measurement cell insulation- and depression- valve

Valve 3

Valve 2

0]
=
N
<
©

Valve 1

SA

X13:6 = V3© = Depression valve
X13:5 = V3® = Depression valve
X13:4 =2 V20O = Measurement cell insulation valve
X13:3 2 V2@ = Measurement cell insulation valve
X13:2 = V1© = Degassing valve
X13:1 > V1@ = Degassing valve

[13] Connector X14: Supply / oil pump / compressor [Pump/Oil/Comp]

Connection for supply voltage, oil pump and depression compressor

Depression
compressor K1

Oil pump P1

Supply UC-

voltage UC+
X14:6 = K1© = Depression compressor
X14:5 = K1 ® = Depression compressor
X14:4 = P10© =  Oil pump
X14:3 = P1® =  Oil pump
X14:2 = UC® = Supply voltage 12 VDC
X14:1 = UC® =  Supply voltage 12 VDC

Rev. 2.0, 11.22 © 2022 Siemens Energy
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[14] Connector X8: Heating Temperature [Temp. HeatX]

Connection for temperature sensors heating

Temperature

Sensor Txchmor

Temperature

Sensor Twe:" ™

Temperature
Sensor Twuct

X8:6 = TX-Chmbr
X8:5 = Tx-Chmbr
X8:4 = Tme2
X8:3 = Tme2
X8:2 = Twmc
X8:1 = Twmc

= Temperature sensor heating extraction chamber
= Temperature sensor heating extraction chamber
= Temperature sensor heating measurement cell 2
= Temperature sensor heating measurement cell 2
= Temperature sensor heating measurement cell 1
= Temperature sensor heating measurement cell 1

[15] Connector X3: Moisture / temperature [Moist./Temp. Qil]

Connection for moisture in oil sensor and oil temperature sensor

X3:7 =2 T2
X3:6 = T2
X3:5 = M1eNnD
X3:4 = M1®
X3:3 = M1©
X3:2 = M1Tout
X3:1 = M1in

Rev. 2.0, 11.22

Oil temperature sensor extraction chamber
Oil temperature sensor extraction chamber
Moisture in oil sensor extraction chamber
Moisture in oil sensor extraction chamber
Moisture in oil sensor extraction chamber
Moisture in oil sensor extraction chamber
Moisture in oil sensor extraction chamber

443032300810
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[16] Connector X17: Heating Phase [Heating Phase]

Connection for heating resistors at supply voltage of 230V

I
0
o
=
5
Q@
Z
®
c
=3
o

SL1S

X17:6 = N = (not connected)
X17:5 = N = M2 Heater measurement cell 2
X17:4 = N = (not connected)
X17:3 = N = 1§ Heater measurement cell 1
X17:2 = N = (not connected)
X17:1 = N = 4 Heater extraction chamber

Connection for heating resistors at supply voltage of 120V

|jesinaN bunesH

)}
_.{
=
a

X17:6 = N = M0 Heater measurement cell 2
X17:5 o= N = M2 Heater measurement cell 2
X17:4 = N = B Heater measurement cell 1
X17:3 = N = 8 Heater measurement cell 1
X17:2 = N = 2 Heater extraction chamber
X17:1 = N = 4 Heater extraction chamber
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[17] Connection terminals X1: Supply voltage [Power supply]

Connection for supply voltage

»)ad O ()N O (+

Note: The cable of the connection terminal X1:1 (L) is connected to the fuse holder, which is

supplied from the main terminal.

X1:1 = L = Phase AC/® DC
X1:2 = -
X1:3 = N = Neutral AC/ @ DC
X1:4 > -
X1:5 = PE = Protection earth
[18] Connection terminals X102: Analogue inputs AC [Analogue AC inputs] (Option)
Connection for analogue inputs AC (0 ... 8OVAC or 0/4 ... 20mAAC, configurable by jumpers)
Analog
input AC 6
— Analog
= input AC 5
o Anal
e nalog
‘ig input AC 4
— Analog
input AC 3
Analog
input AC 2
Analog
input AC 1
Firmware
X102:12 = AIAC6@ = Analogue inputAC6 = Additional Sensor # 6
X102:11 = AIAC6® = Analogue input AC6 = Additional Sensor # 6
X102:10 = AIAC5©@ = Analogue input AC5 = Additional Sensor # 5
X102:9 = AIAC5® = Analogue input AC5 = Additional Sensor # 5
X102:8 = AIAC4© = AnalogueinputAC4 = Additional Sensor # 4
X102:7 = AIAC4® = Analogueinput AC4 = Additional Sensor # 4
X102:6 = AIAC3© = AnalogueinputAC3 = Additional Sensor # 3
X102:5 = AIAC3® = AnalogueinputAC3 = Additional Sensor # 3
X102:4 = AIAC2© = AnalogueinputAC2 = Additional Sensor # 2
X102:3 = AIAC2® = Analogue inputAC2 = Additional Sensor # 2
X102:2 = AIAC1© = AnalogueinputAC1 = Additional Sensor # 1
X102:1 = AIACI® = Analogue input AC1 = Additional Sensor # 1
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Jumper configuration for current (Default)

Jumper configuration for voltage
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[19] Connection terminals X101: Analogue inputs DC [Analogue DC inputs] (Option)

X101:8
X101:7
X101:6
X101:5
X101:4
X101:3
X101:2
X101:1

= AIDC4G
= AIDC4®
= AIDC3©
= AIDC3®
= AIDC2©
= AIDC2®
= AIDC1©
= AIDC1®

Connection for analogue inputs DC (0/4 ... 20 mA)

= Analogue input DC 4
= Analogue input DC 4
= Analogue input DC 3
= Analogue input DC 3
= Analogue input DC 2
= Analogue input DC 2
= Analogue input DC 1
= Analogue input DC 1

Analog
input DC 4

Analog
input DC 3

Analog
input DC 2

Analog
input DC 1

Firmware
= Additional Sensor # 10
= Additional Sensor # 10
= Additional Sensor # 9
= Additional Sensor # 9
= Additional Sensor # 8
= Additional Sensor # 8
= Additional Sensor # 7
= Additional Sensor # 7

[20] Connection terminals X103: Optocoupler outputs [Opto coupler Output] (Option)

Connection for optocoupler outputs (Uce: 24 V[ Uec: 7 V | Ice: 40 mA)

X103:10
X103:9
X103:8
X103:7
X103:6
X103:5
X103:4
X103:3
X103:2
X103:1

Rev. 2.0, 11.22

DO0O5©
DOO5®
DO04®
DO04®
DO03©®
DOO3®
DO02©®
DOO2®
DOO1®
DOO1®

4343003308070

‘to

X103:

w -
N
©
0
=
™
N
=

= Optocoupler output 5
= Optocoupler output 5
= Optocoupler output 4
= Optocoupler output 4
= Optocoupler output 3
= Optocoupler output 3
= Optocoupler output 2
= Optocoupler output 2
= Optocoupler output 1
= Optocoupler output 1

Optocoupler
output 5

Optocoupler
output 4

Optocoupler
output 3

Optocoupler
output 2

Optocoupler
output 1

Firmware
= Qut 10 Opto
= Qut 10 Opto
= QOut 9 Opto
= Qut 9 Opto
= Qut 8 Opto
= Qut 8 Opto
= Qut 7 Opto
= Qut 7 Opto
= Qut 6 Opto
= Qut 6 Opto
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[21]

[22]

Connection GSM antenna [GSM Antenna] (Option)
Mini-BNC connection for GSM/GPRS module

Connection ETHERNET communication [Ethernet]

Communication connection for Ethernet

Copper wire or Fiber optic
(RJ45) (SC-Duplex)

The connection sockets are mounted on the mainboard (measurement- and controller card).

Rev. 2.0, 11.22

© 2022 Siemens Energy

Page 74



Installation and Operation Manual
SITRAM® Multisense 9

[23] Connection socket X5: Measurement cell 1 [Measurement cell 1 MS5]
Connection for measurement cell 1 with REDEL panel socket 4 pin 0° encoded
X5:2 X5:3
X5:1 ¥ X5:4
X5:4 =  TXseNs =  Measurement cell 1 send signal
X5:3 = RXsens =  Measurement cell 1 receive signal
X5:2 = GND =  Supply voltage 8 Volt
X5:1 = 8V® =  Supply voltage 8 Volt

[24] Connection socket X6: Measurement cell 2 [Measurement cell 2 MS9]
Connection for measurement cell 2 with REDEL panel socket 4 pin 0° encoded
X6:2 X6:3
X6:1 X6:4
X6:4 = TXseNs =  Measurement cell 2 send signal
X6:3 =  Rxsens =  Measurement cell 2 receive signal
X6:2 = GND =  Supply voltage 8 Volt
X6:1 = 8V® =  Supply voltage 8 Volt
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]

3.4 + - | Extraction Menu

t

09:58:49 2016-12-08
H: 2 ppm
CH: [ 0 pem
CH: I 1637 pPm

Co | 334 ppm
H:O0 |5 PPm
28

CO: ppm

C2HG 0 pepm

CH4 0 pepm
Inbetriebnah... — | E—
Kalibrieruns 92 R

(1000
Vi hone > TDCGE 1974 pem

/BB A | Ty

II*II m 9
14:05:0) Extraction Status 2009-10-28
11 611
1 ©
—|#1

'+T : 417 133}-(])

a ook

Ki? O
V| @-CH

18 14
3.4.1 Hardware Components

[1] Capacitive Sensor FO (ZERO)
[2] Capacitive Sensor Fl (Level 1)

B0

[3] Capacitive Sensor Fll (Level 2)

[4] Valve V9 (Safety Valve)

[5] Flow meter (Flow IN / OUT)

[6] Valve V1 (Filling / Circulation / Draining)
[7] Valve V3 (Depression / Ventilation)
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[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]

Rev. 2.0, 11.22

Valve V7 (Depression | Ventilation)

Compressor K1

Valve V4 (Depression | Ventilation)

Valve V8 (Depression | Ventilation

Valve V2 (Oil chamber <-> Measuring Cell) / (Measuring Cell #1)
Valve V6 (Oil chamber <-> Measuring Cell) / (Measuring Cell #2)
Pump P1

Valve V5 (Filling bypass)

Moisture Separator

Moisture in oil sensor extraction chamber

Oil temperature sensor extraction chamber

© 2022 Siemens Energy
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roder: TMS 25112C

S

o
’
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4. Firmware

4.1 General information
The gas-in-oil analyzer SITRAM® Multisense 9 is based on a microprocessor controlled measuring sys-
tem. A 32 Bit ,Coldfire”processor with a clock frequency of 240 MHz (bus clock 80 MHz) is used.

The software has been developed with the language ,C". The system has a flash memory of 128 Mbyte
for measuring data. This offers approximately 10 years time storage capacity for the gas measuring
data. If analogue sensors are used, the storage capacity is reduced.

After this period, the oldest data will be overwritten by the latest values. When using additional external
sensors, the storage capacity depends on the number of sensors and the time interval selected for stor-
age. The following formula can be used to determine the storage capacity.

128-2%[Byte]
12
23000[Byte/ day]+ > 288[Byte/ day]- Sensorstorages, [1/Std |

n=1

Memorydepth[days] ~

With one additional sensor with a time interval of 5 minutes the following calculation results:

128-2”[Byte] _128-2%[Byte]
23000[Byte/ day|+3456(Byte/day] 26456(Byte/ day]

Memorydepth[days] ~ ~ 2500[days]

Also an additional reduction of the storage time takes place by the definition of alarms. Each change of
alarm status requires 12 Bytes.

Attention: To avoid any loss of data, it is proposed to read out regularly
the measuring data by the Windows based software “SITRAM® Multisense
Software”.

4.1.1 Mainscreen

09:35:57 2016-12-16 09:35:08 2016-12-16
H: 2 ppm H:2 2 ppm
CzH: 0 pEm CzH: 0 pPm
CHs [ 1637 pEm C:H: W 1637 PPm
Co 1| 334 pem COo | 334 pem

ol IS pEm J —> 3seconds > 20 [ 15 % J

: 28 e O . a——
CHs 0 ppm C:Hs 0 FPm
CHs 0 PEm CHs 0 PPm

Inbetriebnah... — Inbetriebnah... =

Kalibrieruns 92 (Y00 | Kalibrieruns 92 1000 Fem
58532 v103-0010  TDCG| 1974 pPm #5859z v103-0010  TDCG[ 1974 Ppm
A EE A | T A EE A | T

The display of the relative oil moisture in the main screen alternates between absolute and relative oil
moisture. The bar for the oil moisture changes between absolute and relative oil moisture (3s change
interval).
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4.2 Process sequence

This chapter contains the description of the individual process steps and the information regarding the
safety and its functions. If an error occurs, the process is interrupted and the system is set into a defined
condition (pump and compressor off, all valves closed).

Color Component Status
White Pump: Off
Compressor: Off
Level: Not reached
Flow: Not present
Green Pump: On
Compressor: On
Level: Reached
Flow: Present
2/2 way valve: A-P open
3/2 way valve: A-R closed | A-P open
Yellow | 2/2 way valve: A-P closed
3/2 way valve: A-R open | A-P closed

Note: The valve V6 for switching between the measuring cells is not shown in the diagrams. The fact
is that it switches through to measuring cell 1 in the de-energized state.

4.2.1 Zero measurement
In this process step the zero measurement is performed.

Legend & Status of the component

[1] Level LO “not reached”

[2] Level L1 “not reached”

[3] Level L2 “not reached” 09:58:27 Extraction Status 2014-02-10
45

[4] Valve V9 “closed” D:Ij:l ; 4_—':3%)

[5] Flow F1 “not present” - Lz 3 rey)

.
=
=]

T
T

[6] Valve V1 “degassing”

ot
b

[7]1 Valve V3 / V7 “closed”

[8] Compressor K1 “off”

[9] Valve V4 | V8 “closed”

[10] Valve V2 / V6 “closed”
[11] Pump P1 “off”
[12] Valve V5 “open”
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Safety functions and error detection for zero measurement

Monitored components Detectable errors

Level sensors zero detection, low and high Level LO, L1 or L2 reached
Measurement cell Measurement cell offline
Pressure sensor Pressure unstable

4.2.2 Depression generation
In this process step a depression in the measurement cell is generated.

Legend Status of the component

[1] Level LO “not reached”
[2] Level L1 “not reached”

[4] Valve V9 “closed”

[5] Flow F1 “not present”

[6] Valve V1 “degassing”
[7]
[8]
[9] Valve V4 / V8 “closed”

[10] Valve V2 / V6 “closed”
[11] Pump P1 “off”
[12]

Safety functions and detection for depression generation

Monitored components Detectable errors

Level sensors zero detection, low and high Level LO, L1 or L2 reached
Measurement cell Measurement cell offline
Pressure sensor No depression
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4.2.3 Leak check
This process step checks the pressure stability of the complete system.

Legend Status of the component

[1] Level LO “not reached”
[2] Level L1 “not reached”
[3] Level L2 “not reached” 09:41:59 Extraction Status 2014-02-10

[4] Valve V9 “closed”

=
ra
£x
i
=}
5

QI
lon
T

i

[5] Flow F1 “not present”
[6]

— L
[7] Valve V3 / V7 “closed” S e e
(4rlsma  wa HE
[8] Compressor K1 “off” &

[9] Valve V4 / V8 “closed”

=
o
o

T
T

(10]  Valvev2/Ve'open”
[11] Pump P1 “off”
(121 VaeVs‘open

Safety functions and error detection for leak check

Monitored components Detectable errors

Level sensors zero detection, low and high Level LO, L1 or L2 reached
Measurement cell Measurement cell offline
Pressure sensor Pressure loss

Flow meter Valve V9 not closed properly
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4.2.4 Filling to level L1

In this process step the extraction chamber is filled with oil up to level L1.

Legend Status of the component
[1]
[2]

[3] Level L2 “not reached”

09:42:57 Extraction Status 2014-02-10

[4]
[5]
[6]
(7]
[8] Compressor K1 “off”

Valve V3 / V7 “closed”

[9] Valve V4 [ V8 “closed”

(0] Vahev2/Veopen
[11] Pump P1 “off”
12]  vaeVs'open

Safety functions and error detection for filling to level L1
Monitored components

Level sensors zero detection, low and high

. Level sensors zero detection, low and high
. Flow meter
Time monitoring

Measurement cell

Pressure sensor

Rev. 2.0, 11.22

Detectable errors

Level LO or L1 not reached
Level L2 reached

e Leveldrop
e Filling stuck
e Filling timeout

Measurement cell offline

e Pressure loss
e Flow stuck
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4.2.5 Degassing

During the process step degassing the oil in the extraction chamber is circulated with the oil pump to
get a quasi equilibrium between gas-in-oil and gas-in-air (Headspace principal).

Legend Status of the component
01 levellOteached
2 levelli'feached”

[3] Level L2 “not reached” 09:43:40 Extraction Status 2014-!]2-1_0

[4] Valve V9 “closed”

[5] Flow F1 “not present”

[6] Valve V1 “degassing”

[71 Valve V3 / V7 “closed”

[8] Compressor K1 “off”

[9] Valve V4 | V8 “closed”

[10] Valve V2 / V6 “closed”

[12] Valve V5 “closed”

Safety functions and error detection for degassing
Monitored components Detectable errors

Level sensors zero detection, low and high Level LO or L1 not reached
Level L2 reached

Level sensors zero detection, low and high e Leveldrop
Measurement cell Measurement cell offline
Pressure sensor e Pressure loss

e Valve V4 /V8 not closed properly

Flow meter Valve V9 not closed properly
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4.2.6 Fillingto level L2

During this process step the extraction chamber is filled up with oil up to level L2. The existing gas/air
mixture will be pressed into the measurement cell

Legend Status of the component

(1 levellO'reached”

2] levelli'reached”

[3] _ 09:48:52  Extraction Status 2014-02-10
T4

0 Neevoiope | 00 85 |

51 |FlowFt fpresentfiling | LIl wd 5

(61 ValveVi'filing-draining’

[7] Valve V3 / V7 “closed”

[8] Compressor K1 “off”

[9] Valve V4 | V8 “closed”

[11] Pump P1 “off”

Safety functions and error detection for filling to level L2

Monitored components Detectable errors

Level sensors zero detection, low and high Level LO, L1 or L2 not reached

Level sensors zero detection, low and high e Flow stuck

Flow meter e Flow draining

Time monitoring e Level timeout (prevents flooding of

the measurement cell)

Measurement cell Measurement cell offline

Pressure sensor . No pressure increase
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4.2.7 Measurement
During this process step the amount of gas-in-air will be measured.

Legend Status of the component
[1]
[2]

[3] 09:53:15 Extraction Status 201 4-u2-1_|]

g8
[4] Valve V9 “closed” D:Ij] ® ]

[5] Flow F1 “not present” | ST Wyy)

[6] Valve V1 “degassing”

3

=
(7] Valve V3 /V7 “closed” S
[8] Compressor K1 “off” =

[9] Valve V4 [ V8 “closed”

[10] Valve V2 / V6 “closed”
[11] Pump P1 “off”
[12]

Safety functions and error detection for measurement

Monitored components Detectable errors
Level sensors zero detection, low and high Level LO, L1 or L2 not reached
Measurement cell Measurement cell offline
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4.2.8 Ventilation
This process cycle is used for ventilate the measurement cell with fresh air.

Legend Status of the component
[1]
[2]

[3] 09:54:23 Extraction Status 201 4-u2-1_|]

o294
[4] Valve V9 “closed” M ®
=

[5] Flow F1 “not present” 23 1eaf..

40.0

[6] Valve V1 “degassing”
[7]
(8]
[9]
[10] Valve V2 / V6 “closed”

[11] Pump P1 “off”
[12]

Safety functions and error detection for ventilation

Monitored components Detectable errors

Level sensors zero detection, low and high Level LO, L1 or L2 not reached
Measurement cell Measurement cell offline
Pressure sensor No depression
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4.2.9 Draining
This process step will empty the extraction chamber. The oil is pumped back into the transformer.

Legend Status of the component
[1]
[2]
[3]
[4]
[5]
[6]
(7]
(8]
[9]
[10]
[11]

09:54:57 Extraction Status 2014-02-10

XE

=

A==
=
s
L2
i~
g
o

[12] Valve V5 “closed”

Safety functions and error detection for draining

Monitored components Detectable errors

Level sensors zero detection, low and high Level LO, L1 or L2 reached

Level sensors zero detection, low and high e Flow stuck

Flow meter e Flow filling

Time monitoring e Level timeout (prevents to pump air

into the transformer)

Measurement cell Measurement cell offline

Pressure sensor No depression

4.2.10 Ventilation
After draining, the measuring cell is ventilated again according to 4.2.8.
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4.2.11 Wait
This process step set the unit into synch-wait status until the next measurement cycle.
The valve V6 is switched over after waiting.

Legend Status of the component

[1] Level LO “not reached”

[2] Level L1 “not reached”

3] Level L2 “not reached” 09:58:27 Extraction Status 2014-02-:&]
945

[4] Valve V9 “closed” D]j] : __"zé)

[5] Flow F1 “not present” | T D)

[6] Valve V1 “degassing”

[71 Valve V3 / V7 “closed”

[8] Compressor K1 “off”

[9] Valve V4 | V8 “closed”

[10] Valve V2 / V6 “closed”
[11] Pump P1 “off”
[12] Valve V5 “open”

Safety functions and error detection for wait
Monitored components Detectable errors
Level sensors zero detection, low and high Level LO, L1 or L2 not reached

Measurement cell Measurement cell offline
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4.3 Operation with the keypad

The SITRAM® Multisense unit, when in use, can be operated by its built-in alphanumeric keypad, the
cursor keys and the enter key. For this the protection cover must be removed. Loosen the knurled thumb
screws on the front side and remove the protection cover carefully

ABC
JKL

XYz

A
Q00
Y

>
e
Q=4

G
¢

4.3.1 Cursor keys

Functions of the cursor keys:

Use the left / right cursor keys to move the cursor horizontally. Entries can be
deleted using the left cursor key.

Use the up / down cursor keys to move the cursor vertically or to adjust the con-
trast of the LCD display while the main menu is active.

4.3.2 Enter key

Functions of the enter key:
By pressing the Enter key the selected function is activated or terminated or en-
tered a submenu.

4.3.3 Alphanumeric keypad

Functions of the alphanumeric keypad:

@ Alphanumeric input of customer specific data.

The input is based on the same principle as in mobile phones (not smart phone). By continuously press-
ing the appropriate alphanumeric key, the corresponding digits or characters can be entered. The fol-
lowing table shows which key can be entered for digits and characters in the appropriate input format:
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Key @ - Selection of input format
Capital letter Small letter Number
Rt > B = > BB
n ABC1 abc1 1
ABC
@ DEF2 def2 2
@ GHI3 ghi3 3
JKL4 jkl4 4
JKL
@ MNO5 mno5 5
PQR6 pqré6 6
@ STU7 stu?7 7
VW8 vw8 8
vw
ﬂ XYZ9 Xyz9 9
XYZ
@ 0e{}0<>[] J0e{}()<>[] 0
@ AFH# I

Note: After a capital letter has been entered, the firmware format will automatically switch to small

letter.

Rev. 2.0, 11.22

© 2022 Siemens Energy

Page 92



Installation and Operation Manual
SITRAM® Multisense 9

4.3.4 Contrast set up
The contrast of the SITRAM® Multisense display can be changed by pressing the up / down cursor keys

while the main menu is displayed.

09:58:49 2013-06-06
H: 2 pem
C:H: ppm ABC

0
CH: (M 1637 ppm
Co | 334 pPm
HO (s | KL

CO: 28 PPM
Customer C:Hs 0 Pem
Station CH4 0 Ppm
Comment - Oz [EEEET00 | v

H47832 V100-0859 TDCGm 1974 ppm

2|\ EE A Ty

@

=G
o

@@
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4.4 Main menu

After the supply voltage for the SITRAM® Multisense unit is switched on a short beep sound is hearable
and after a short time the main menu appears on the display. The actual measured values of the corre-
sponding gas concentrations and moisture in oil is shown. If other additional sensors are connected or
not acknowledged alarms are present, the display will change periodically every 5 seconds 4.9.5.3) to
the additional sensor status or to the alert status menu.

Main menu Additional Sensor Status Alarm Status
Main menu Additional Sensor Status Alarm Status
09:35:08 201 3-06-06 11:24:28 2013-06-06 11:51:15 -l]E-l]G
ngz ﬁ ::: [ Additional Sensor Status [ Alert Status
S T ) A Alarm moisture in ol
co | 334 pem 2: Bottom oil temperature  °C
HO m 15 % . — 2
CO: 28 pem [y I uad current A N
Customer  C:Hs 0 pem Customer .. |-y vo“as v Customer
_?131ils]'rl CH: 0 ppm Station ‘'@ 920.23 Station
S o el B e — | B
00- m 00- 00
w2 vige-0sss  TDCG[R 1974 P #7532 V100-0659 HA7Sa2 v100-095
= A EE LA | TY | A EE) A | Y
F 3

Following submenus can be selected from the main menu:

[}
t‘_ﬁ"‘ﬁ Extraction status (4.5)
p 2T 3 Gas-in-oil measurement (4.6)

Duval Triangle (4.7)

Additional sensor measurements (not implemented yet)

Alarm overview / alarm history (4.8)

Device setup (4.9)

Note:

e In the main menu below the customer specific information (customer, station, transformer and
comment) you can find the serial number (e.g. #47532), the installed firmware version
(e.g. V 1.00-0859) and with active Ethernet connection as well the IP number (e.g. @10.166.1.77)
of the SITRAM® Multisense unit.

e To enter directly the “Main menu” presses the ‘ml key.

e To enter directly the ,Additional sensor status“menu press the @ key.
e To enter directly the ,Alarm status’menu press the @ key.
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4.5 a:ﬂ Extraction status

In the extraction status menu the measurement- and extraction components of the SITRAM® Multisense
unit are pictured as a hydraulic functional diagram. The components are active and change their status
according the actual process step (4.2):

Fﬂ ﬁlm

13:04:3B Extraction Status 2009-07-23

8 &
it | 85y |

— I

6 g il | SPEY B

0 0
.............. 4 H = o —
@@) 294 | 450 A[@l‘_\: @ @ . L
282 2 o
4

v = e H’E

Legend | Name Short term (Valve function)
[1] In - / outlet valve Valve V9 (NO)
[2] Degassing valve Valve V1 (NO)
[3] Oil pump Pump P1 -

[4] Bypass valve oil pump Valve V5 (NO)
[5] Extraction chamber - -
[6] Measurement cell insulation valve Valve V2 /1 V6 (NO)
[7] Ventilation valve Valve V4 | V8 (NO)
[8] Measurement cell - -
[9] Depression valve Valve V3 V7 (NO)
[10] Depression compressor Compressor K1 -

(NQ): Valve without supply closed (Normally Closed)
(NO): Valve without supply open (Normally Open)
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IEIFE

13:04:38 [Extraction Status 2009-07-23

i) | & B

— R

-1

- 271

6

skl
$®
J
o0

Legend | Name Short term (Valve function)
[11] Oil flow meter Flow F1
[12] Moisture in oil sensor extraction chamber Moisture in oil
H20
[13] Oil temperature sensor extraction chamber | Temperature T2
[14] Level sensor zero detection Level LO
[15] Temperature heating extraction chamber -
[16] Level sensor low extraction chamber Level L1
[17] Level sensor high extraction chamber Level L2
[18] Gas temperature measurement cell Temperature T1
[19] Moisture in gas measurement cell -
[20] Pressure sensor measurement cell -
[21] Temperature heating measurement cell -
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Overview of all visualized process steps:

SITRAM® Multisense inactive (unmoun-
ted)

Depression generation

Detect cycle

Zero measurement

08:46:51

Extraction Status 2013-10-15

09:58:27

Extraction Status 2014-02-10

Leak check

Filling to level L1

09:41:51 Extraction Status 2014-02-10

09:41:59

Extraction Status 2014-02-10

09:42:57

Extraction Status 2014-02-10

Degassing

Filling to level L2

Measurement

09:43:40

09:48:52

Extraction Status 2014-02-10

09:53:15

Extraction Status 2014-02-1_0

Extraction Status 2014-02-1_0

Ventilation

Draining

Wait

09:54:23 Extraction Status 2014-02-10

09:54:57

Extraction Status 2014-02-10

09:58:27

Extraction Status 2014-02-10

L ig

Following functions can be selected in the extraction status menu:

Exit menu

Extraction error acknowledgement (4.5.1)
Unmount - Deactivating the unit (4.5.2)

Mount - Activating the unit (4.5.3)
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451 (NA-

After an extraction error has occurred and it was resolved, the error can be acknowledged with the

W

The extraction error is visualized with an additional information line (below the extraction chamber)
and warning icons (header and right of the compressor).

Extraction error acknowledgement

key.

VEPT17 Extraktionsstatus 2013-12-03

®_=%> .

Note: The big warning icon is also visualized in the main menu. The little warning icon is visualized in
each menu.

Additional information about individual extraction errors can be found in the chapter ,Extraction error
— Extraction status menu“(7.1.6.4).

4.5.2

Unmount - Deactivating the unit

With the ||& key the unit is deactivated (often the term ,unmount” is used). Afterwards switch off
the supply voltage and remove the unit from the transformer valve.
How to deactivate the SITRAM® Multisense unit see chapter “Putting into operation” (2.4.3).

4.5.3 Mount - Activating the unit

With the||E key the unit is activated (often the term ,mount” is used). The detect cycle is started. It
recognizes the current status of the unit and establishes a defined status of the system.
How to activate the SITRAM® Multisense unit see chapter “Putting into operation” (2.4.3).

Gas-in-oil measurement

46 |55%

In the menu “Gas-in-oil measurement” an overview of the measured gases in form of a bar graph is
displayed. The measured values of Hz, CoH2, CaH4, CO, CO2, C2He, CH4, H20 and TCG (Total dissolved
combustible Gas) show the current levels in oil.

\/:18:49  Gas-In-Oil Overview 2016-06-16 13:19:46  Gas-In-0il Overview 2016-06-16] [V:20:25 Gas-In-Oil Overview 2016-06-16
iy O, 1o 1 o0 M| gy 011 0 el fggh 01 1 0 1
@iz Hz CeHz CoHe CO COz CaHs CHe 0z H:0 TCG Widz He CeHz CzHs CO COz CeHs CHs 02 H0 TCG @z He CeHe CeHe CO COz CeHs CHe 0z H:0 TCG
PR R O [ Rl O] [E=- o R
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The following values are available on this SITRAM® Multisense unit:
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46.1 | —"

Hydrogen

Acetylene

Ethylene

Carbon monoxide

Carbon dioxide

Ethane

Methane

Oxygen (only SITRAM® Multisense 9)
Moisture in oil

TCG (Total dissolved combustible Gas)

Graph view

After selection of the appropriate measurement whose graphical trend is displayed.

16:21:52 Gas-In-0il Trend 2004-10-18

pPPm H2
150

100 +

50

W e
0 T T
10-01 19:42:33 10-03 11:22:49 10-05 03:42:38

—» |[e— [»]|« |+]||>

Following functions can be selected in the graph view:

_,l

[—

»||«

+| |+

Rev. 2.0, 11.22

Scroll to the right on the time axis (future)
Scroll to the left on the time axis (past)
Zoom out. The minimum resolution is 3 day / page

Zoom in. The maximum resolution is 8 hours / page
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Table view

Exit menu

T

4.6.2 éEEE Table view

The table view displays each measured value with record number, date and time. The order is chrono-
logical und the last measurement is always on top of the table.

11:06:01 Gas-n-0il Data  2014-08-22
No. Time H:

0780 | G§1-20 09:36:00 7

9770  |B1-20 09:16:00 7

9778 | B81-20 BB:546:00 7

9777  |B1-20 BB:36:00 7

9776 |B81-20 B8:16:00 7

9775 |B1-20 B7:56:00 7

977h | §1-20 B7:36:00 7

9773 |B1-20 B7:16:068 7

9772  |B81-20 B6:56:00 7

92771 B1-20 B6:36:00 7

9770 | B81-20 B6:16:060 7

9769 | B1-20 B5:56:08 7

9768 | B1-20 B5:36:00 7

9767 |B1-20 B5:16:068 7

o766 | §1-20 AL 56:00 7
=t[Ea o8-

Following functions can be selected in the table view:

= f Scroll up one line

‘.‘ Scroll up one page
. Scroll down one page

-

Scroll down one line

et Graph view

.I. Exit menu

4.7 & Duval Triangle

[09:22:06 Duval Triangle __ 2016-06-23]
Capture Intervall:
[1 Dav %]

Min.Concentr.[rrm]
o CH. C:Hs C:H:

\('TE'» [none 2]

Duval Region:
a0 [IEC 60599 |

LY LY LY LY
g0 e——C2HZ[Y] z0

' Intervall Start: ,
2015-11-28 |




Installation and Operation Manual
SITRAM® Multisense 9

e Capture Intervall: Period of data displayed in the Duval triangle.

e Min Concentration (ppm): Masking threshold for data to be displayed in the Duval triangle.

Possible settings:

> none: no threshold

low: 1-1-1
high: 10-10-10

e Duval Region: Duval Region is fixed for IEC 60599, it cannot be changed.

e Intervall Start: Start date from Capture Interval,

is selected by arrow keys

Rev. 2.0, 11.22
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4.8 ,r@m Alarm overview / alarm history

In the menu ,Alarm overview [ alarm history” all configured alarms are displayed as a table.

14:40:58 Alert Overview /1 -06-06
Selection of Alert
# |Name DatefTime Status
Ala 0 p 0 N6-06 5
2 |H2-Alarm 06-06 14:36 |v
3 |CO-Alarm 06-06 14:36 (v
4 |Alarm oil temperat... |06-06 14:36 (v

Ovia | 8

All configured alarms are shown together with their status information. In the column ,Date / Time" the
time of status change is shown.

The icons in the column “status” have the following meaning:
e v Icon - OK: No active alarm present for this measurement.

o Time entry present: There was an alarm present in the past, which has been acknowledged at the
time illustrated.

o No time entry present: No alarm was present in the past.

e A lcon - Single-stage limit exceedance present: The defined threshold value ,Level 1" is currently
exceeded. The threshold value ,Level 1" was exceeded at the time shown.

o Icon - Single-stage limit exceedance not present: The defined threshold value ,Level 1” was
exceeded in the past. The threshold value ,Level 1” was underrun at the time shown.

e Double-stage limit exceedance present:
o AA Icon: The defined threshold values ,Level 1" and ,Level 2" are currently exceeded. The

threshold value ,Level 2” was exceeded at the time shown.

o AR Icon: The defined threshold values ,Level 1” and ,Level 2" were exceeded in the past. The

threshold value ,Level 2” was underrun at the time shown, the threshold value ,Level 1”is still
exceeded.

° Icon - Double-stage limit exceedance not present: The defined threshold values ,Level 1”and
.Level 2" were exceeded in the past. The threshold value ,Level 1” was underrun at the time shown.

In the menu ,Alarm overview / alarm history” following functions can be selected:

Alarm acknowledge of the selected alarm (4.8.1)

Scroll up one line

Scroll down one line

Alarm settings of the selected alarm (4.8.2)

Exit menu

T [l == |<




4.8.1 @V Alarm acknowledgement

To acknowledge the selected alarm, a password entry is required (default password 9999).

14:56:29 Alert A -D6-06

Commit/Reset Alert

Enter Password:

E@é‘fBC

e

After entering the appropriate password using the alphanumeric keypad and confirm with the Enter
key, the alarm is acknowledged.

Note: Each alarm has to be acknowledged individually in the firmware.

4.8.2

Alarm settings of the selected alarm

In the submenu ,Alarm settings“the detailed information of the selected alarm is displayed.

14:43:42 Alert AT, -06-06] [11:39:15 Alert A -06-07
Alarm moisture in oil Alarm load current
Alert #1. Sensor= H20 Alert #5. Sensor= Load current
Setting Value Unit Setting Value Unit
Mode High Mode High-High
Level 1 20 PR Level 1 2 A
Delav 1 0:20:00 s Delav 1 0:02:00 5
Action 1 Quteut Action 1 Quteut. hold
Clamp 1 Out 2 Relay Clamp 1 Out 2 Relav
Level 2 4 A
Delay 2 0:02:00 s
Action 2 Output &5MS
Clamp 2 Out 6 Orto

Details of the corresponding alarm settings see chapter (4.9.4).



)

4.9 Device setup

The user language can be selected on the SITRAM® Multisense unit. The following languages are avail-
able: English, German, French, Russian, Turkish, Spanish and Polish.

Select the language selection field with the cursor key. Choose the needed language by repressing the

Enter key.

If the language has changed, the [g] icon appears right to the language selection field. It must be se-
lected with the cursor key and confirmed by the Enter key. The % icon indicates the selected lan-

guage.

Before changes can be entered into the device setup, a password is required (default password 9999).

10:54:25 Setup 2014-09-02
Device Setur
Enter Password:
1:1:1:.
®1£HBC
Language:
[English K%
[Je

After entering the appropriate password using the alphanumeric keypad and confirm with the Enter
key, the ,device setup” menu will be opened.

10:57:30

Setup

2014-09-02

Device Setur
Exit Setur Menu

o
IS

Y

Following submenus are selectable in the ,device setup“menu:

Transformer related setup

Additional sensors (4.9.3)

Analogue output setup (4.

(4.9.1)

9.2)

SITRAM® Multisense Setup (4.9.5)

Alarm setup (Alarm level and alarm sources) (4.9.4)
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.I. Exit menu

4.9.1 %'ﬁ Transformer related setup

Transformer specificinformation can be entered and managed only with SITRAM® Multisense Software.
However, these data are not necessary to operate the unit.

07:49:45 Transformer 2013-06-17

Transformer Setur
Exit Setur Menu

JESERE N

Following submenus are selectable in the ,Transformer related setup”menu:

;I:I] Bushing Monitoring (4.9.1.1)

HE Ageing rate / Loss of life (4.9.1.2)

Hﬂg Hotspot calculation (4.9.1.3)

He G0 Tty
Jﬁ DGA adjustment (4.9.1.4)
.I. Exit menu

4.9.1.1 s Bushing Monitoring

In the menu ,Bushing Monitoring”(Bushing Monitor Siemens Energy Bushing Monitoring) following set-
tings can be made:

14:24:58 ___ Bushina Monitor _2013-01-22
Bushina Monitor Setup
Query intensal:

=)
Towwc 1: Oriode: 1: Statushl

e Siemens Energy Bushing Monitoring: Activation ,Off" (] or ,On”

e Query interval: 1 Minute / 3 Minutes / 15 Minutes / 1 Hour
Note: The activation should be made only with connected Siemens Energy Bushing Monitoring!
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In the status line at the left bottom end the following information appears:
<Bushing Monitoring serial number> <Bushing Monitoring firmware version>
<Bushing Monitoring status message>

<Type:t> <OpMode:0> <Status:s> (for internal use only)

Note: The two upper status lines appear only when the communication between SITRAM® Multisense
and Siemens Energy Bushing Monitoring is established.

4.9.1.2 = Ageing rate / Loss of life

After selecting the submenu “Ageing rate / Loss of life” the following screen appears on the display:

11:36:10 Ageing Rate 2013-06-17
Ageing Rate and Loss-of-Life Setup

Kind of Insulation {(Parer):

[Normal 0
Hot-Spot Temperature Sensor:
[None 2]

Transformer Loss-of-Live [hl:

Transformer Time into Service [hl:

... into Service since: [YYYY-MM-DD

={je[ued)

Each field must contain the required information:
e Kind of Insulation (Paper): Selection between “Normal” and “Thermally upgraded”
e Hotspot temperature sensor: Selection between ,None” and all available temperature sensors
e Transformer loss of life: [h]
e Transformer time into service: [h]
e ...into service since: [YYYY-MM-DD]

If necessary you must previously define the additional hotspot temperature sensor as an analogue input
key. See needed settings on chapter (4.9.3).

by selecting the

At the end, all entered values are saved and activated by pressing the EEI'DE key "Save and exit menu".

4.9.1.3 %’3@ Hot spot calculation

The SITRAM® Multisense unit can calculate the hot spot temperature of a transformer. For this calcula-
tion the SITRAM® Multisense unit requires additional sensors for following measurements:

e Load current (at least one phase)

e Top oil temperature (Transformer)

e Condition cooling stage (not necessary required, improves the calculation model significantly)




14:22:33 Transformer 2007-09-24

Hot-Srot Calculation
Exit Setur Menu

¥
*
kAl

*
Ed
ki

& 4= i

; '@' Cooling stage #3 condition (4.9.1.3.1)
; @ Cooling stage #2 condition (4.9.1.3.1)
* @ Cooling stage #1 condition (4.9.1.3.1)

g’jﬁ Additional sensor references (4.9.1.3.2)

.I. Exit menu

*

! '@ Cooling stage #1 condition

4.9.1.3.1

15:11:03 Hot-Spot Calculation 2007-09-24
Cooling Stage #1 Condition

Sensor reading less f equal

Hot-Seot Calculation Parameters

Ir [A] - Rated Current 200

¥ - Windina Exponent
ar = Gradient at Rated Current
H - Hot-Spot Factor

Tw [s] - Winding Time Constant 0:10:00

oK

Each field must contain the required information:
e Cooling stage #1, #2 or #3 condition
o lIs active, when the current at the sensor input is less or equal than x: [mA]
e Hot spot calculation parameters
Rated current: Ir [A]
Winding exponent:y
Gradient at rated current: gr
Hot spot factor: H
o Winding time constant: Tw [s]

All required information is usually taken from the technical specification of the transformer manufac-
turer.

o O O O



At the end, all entered values are saved and activated by pressing the [g]'uf

To enter the parameters for cooling stage #2 condition *

above procedure applies.

4.9.1.3.2

b oy
&= | Additional sensor references

@ and cooling stage #3 condition |#

key "Save and exit menu".

*@ the

After selecting the submenu “Additional sensor references” the following screen appears on the display:

08:22:50 Hot-Spot Calculation 2014-05-22
Additional Sensor References

Load Current:

[Load current 3]
Tor Oil Temperature:

[Tor oil temperature 2]
Cooling Stage:

[Cooling stage 2]

Commaon Setting

Calculation Interval:

0:05:00 (H:MM:00}

=

Each field must contain the required information:

e Load current: Selection between ,None”and load current sensor.
Note: An additional load current sensor must be existent! See chapter (4.9.3)

e Top oil temperature (Transformer): Selection between ,None"“and all available temperature sen-

SOrs.

¢ Note: An additional top oil temperature sensor must be existent!

e Cooling stage: Selection between ,None, and all available unitless sensors.
Note: An additional sensor for detecting the cooling stage condition must be existent!

If necessary, you need to configure the additional reference sensors as analogue input in advance, by

pressing the

(=
ey

key. See chapter (4.9.3) for the settings.

Then you must define the calculation interval. It is edited using the cursor keys and confirmed by alpha-
numeric keypad. The calculation interval is entered in seconds or in hours, minutes and seconds. As a

colon, use the c key. After confirming the entry with the Enter key, the calculation interval appears

in h: mm: 00 on the display.

Note: The calculation interval must be smaller than the storage interval of the hot spot temperature
sensor! We recommend defining the calculation interval to 0:01:00 (1 minute).

At the end, all entered values are saved and activated by pressing the H!

key "Save and exit menu".
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49.1.4 + =~ | DGA Adjustment

In the menu DGA adjustment the results from the laboratory analysis can be entered. These can be used
for calculation of correction factors, which are applied for determination of the gas content.

09:54:57 Transformer 2010-10-08| | 09:56:08 Transformer 2010-10-08
DGA Adiustment DGA Adiustment
Samele Date: (2010-09-11 oYY-MM-DD) Samele Date: |2010-09-11 W-HH-DD)_
Sensor1..4:|H: C:H: |C:Hs |CO Sensor 5.7 |C0O: |CzHs |CHs 0:
Laboratory Labhoratory 120
Value: |1 123 129 oo | Value:[650 |B0Z_J[98__ |- *°%]
HvdroCal HvdroCal
Value:| D 122 (131 |88 Value: | 650 ‘29? |93 14000
Fctive Adiustment: -, Samele Date: - Hetive Adiustment: -, Samele Date: -

| B¢ Q= » e[

To enter the results of the laboratory analysis, the date of the analysis should be entered into the field
.Ssample date“first. Then, the daily mean value of gas concentrations of the SITRAM® Multisense unit is
calculated and display in the fields ,SITRAM® Multisense value”. After the results H2, C2H2, Cz2Hs4, CO,
CO2, C2Hs, CH4and O2 of the laboratory analysis have been entered into the fields "Laboratori value",

the m key becomes active. The new correction factors are calculated by pressing the E key.
After a short calculation time, indicated by the hourglass icon, the following message appears on the

display: "DGA adjustment calculation successful. *
. Bl

»»

The new values are saved and activated by pressing the [g]'uf key "Save and exit menu". The new

correction factors are now applied to the future measurement values.

492 |5

Analogue output setup

)

This SITRAM® Multisense unit contains 10 analogue current outputs which can be operated with
0...20 mA or4 ... 20 mA. These can be used as outputs for gas-in-oil concentration, moisture in oil,
temperatures or all additional sensors.

The factory standard setup / -assignment comes as follow:

Output #1:  Mode: 4 ... 20 mA Sensor: Hz concentration
Output #2: Mode: 4 ... 20 mA Sensor: C2Hz2 concentration
Output #3: Mode: 4 ... 20 mA Sensor: C2H4 concentration
Output #4: Mode: 4 ... 20 mA Sensor: CO concentration
Output #5: Mode: 4 ... 20 mA Sensor: H20 concentration
Output #6:  Mode: 4 ... 20 mA Sensor: CO2 concentration
Output #7:  Mode: 4 ... 20 mA Sensor: C2He concentration
Output #8: Mode: 4 ... 20 mA Sensor: CH4 concentration
Output #9:  Mode: 4 ... 20 mA Sensor: Oz concentration
Output #10: Mode: 4 ... 20 mA Sensor: TCG concentration

Test currents can be set in the menu, which overrides the current values. These are used to check the
installation. When exit the analogue setup menu the current values are outputted again.



12:28:91 Analog Outeut  2016-04-26
Qutput Mode Sensor
#1 4..20mA  %||Default - Analogue output 1-X301:1(+) & 2(-)
‘alue [mA] 00 40 Z0.0
#2 4.20mA = | | Default = Analogue output 2 - X301:3(+) & 4(-)
i alue ImA 00 1 4.1 ]
#3 4..20mA  %||Default = Analogue output 3 - X301:5(+) & 6(-)
Yalue [mAl [00 11 0.0
#4 4.20mA_#|[Default - Analogue output 4 - X301:7(+) & 8(-)
i alue [mA] (00 4.1 Z0.0
#5 4..20mA_ %|[Default 3 .
Value Imil = =T Analogue output 5 - X302:1(+) & 2(-)

« 5RO

13:11:02 Analog Quteut  2016-04-26
Quteut Mode Sensor
#5 4..20mA  %||Default * Analogue output 6 - X302:3(+) & 4(-)
i alue [mA] 00 47 Z00
#7 4.20mA_ %|[Default $ Analogue output 7 - X302:5(+) & 6(-)
Walue [mA] 4.2 200
#8 4..20mA__+ || Default > Analogue output 8 - X302:7(+) & 8(-)
Walue [mA]
#9 4.20mA % .
Value Imil o0 T _ Analogue output 9 - X303:1(+) & 2(-)
#10 4..20mA_$|[Defauit 3l
Value [mAl Tt S50 Analogueue output 10 -X303:3(+) & 4(-)

» B0

In the sensor column following selections can be made:
e Default
e Gas Hz2-(CH2-C2Ha-CO - CO2 - C2He - CH4 — O2 concentration
e TCG - concentration

e Temp. T1 (91 gas temperature measurement cell)
T2 (92 oil temperature extraction chamber)

e Moisture H20 - concentration

e Trend H2-C2H2- C2Hs - CO - CO2 - C2Hs - CH4 — O2 daily trend

e Trend Hz2-CoH2-C2H4-CO - CO2 - C2He - CH4 — O2 weekly trend
e Ext. Alladditional sensors defined measurements

[ ]

In the mode column following selections can be made:

[ ] Off

e 0..20mA
e 4.20mA
o Test

For simulation and testing purposes, a current between 0 and 20 mA can be generated at the outputs.
For the corresponding analogue output the mode column must be set to “Test” and the cursor must
be located in the sensor column. By repressing the Enter key the current toggles between the follow-
ing values: 0, 1, 3,4, 5,10, 15, 19 and 20 mA.

Note: When exit the menu the test currents are switched of automatically and the corresponding sen-
sor is assigned to the output again.



puts

puts

At the end, all entered values are saved and activated by pressing the |&{ -|4| key "Save and exit menu".

If you don"t want to save the values exit the menu with the

493 |z

D: key.

Efy | Additional sensors

The SITRAM® Multisense 9 unit features 10 analogue inputs in the corresponding completion (optional
measurement input- and optocoupler output card). The first six (connection terminal X102:1 ... 12) are
for AC current signals of either 0... 20 mA ACor 0 ... 80 V AC (configurable by jumpers), the next four
(connection terminal X101:1 ... 8) are for DC current signals of 0/4 ... 20 mA DC.

In addition to the analogue inputs there are so called virtual sensors. These four virtual sensors are
configured in the same way as the analogue inputs and are explained in this chapter as well.

Additional sensors with standard output signals of 0/4...20 mA can be directly connected to the ana-
logue inputs of the SITRAM® Multisense unit.

Note: The power supply for the additional sensors cannot be generated from the SITRAM® Multisense

unit!

08:53:32 Additional Sensor 2013-12-09) |08:54:00 Additional Sensor 2013-12-09
Setup | Edit Sensor Setup ! Edit Sensor
# |Twvpe Hame Unit Sample # |Tvpe Name Unit Sample
(..80 op oil te Bra ° (0: 20:00 5 |4..20mA | Amhbient temper... |°C 0:20:00
2 |0..20... |[Bottom ail temp... |*C 0:20:00 6 |-- - -
Analogue AC in- -3 |0..20mA|Load current A 0:20:00 I |- -- --
4 |4..20mA|Load voltase v 0:20:00 a8 |- -- --
X102:1...12 5 |4..20mA |(Ambient temper... |*C 0:20:00 9 |-- -- --
T - - -
Analogue DC in- E =T - =" 12 - =T =T Virtual sensors
9 |-- -- -- 13|-- -- --
X1011 8 10/(-- -- -- 14 H.-Spot [Hotspot termmpera,., | "C [ 20:00
A Tv RO *+ [ 0=

First an input number must be selected. The first 10 input numbers are assigned to the analogue inputs
(#1 ... 6 additional sensors [AC] — connection terminal X102:1 ... 12/ #7 ... 10 additional sensors [DC]
— connection terminal X101:1 ... 8). The last 4 input numbers (11 ... 14) are assigned to the virtual

sensors.

Following functions are available:

After pressing the

‘.‘ Scroll up one line

'r Scroll down one line

.I. Exit menu

.ﬁ key following functions are available:




10:55:42 Additional Sensor 2014-05-23
Top oil temrerature

Additional Sensor #2

Setting Value Unit
nie OmA

Unit “C

Samele Interval 0:20:00 s

Min. Value 0 “C

Max. Value 200 *C

Display Min. 1] “C

Display Max. 200 “C

Smooth

Delete additional sensor configuration

Scroll up one line

Scroll down one line

Cycles through the available selection in the following lines:
Mode, Unit and Smooth

Save and exit menu

Exit menu (without save)

By repressing the key in the “Mode” line following selection can be made:
Input 1...6 (additional sensors) — connection terminal X102:1 ... 12

e 0..20mA (DC)

e 4..20mA (DQC)

e 0..80VAC

e 0..20mAAC

Note: It's possible to connect DC current signals to the first six additional sensor inputs. But only a
limited part of the input range (approx. 71%) will be used in this case!

Input 7...10 (additional sensors) — connection terminal X101:1 ... 8
e 0..20mA (DC)
e 4 ..20mA (DC)

The name of the “additional sensors #” can be edited with the cursor keys, the = key and the al-
phanumeric keypad.

The "sample interval" can be edited with the cursor keys, the = key and the alphanumeric keypad.

It can be entered either in seconds or in hours, minutes and seconds. As a colon, use the O key. After

confirming the entry with the Enter key, the sample interval appears in [hours]:[minutes]:[seconds] on
the display.
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The range is entered as followed:

The ,minimum value” corresponds to the input value of either OV, 0 mA or 4 mA.

The ,maximum value” corresponds to the input value of either 10V or 20mA.

The range of the sensor values can be limited on the display, while setting ,Display Minimum” and
,Display Maximum"” accordingly.

The virtual inputs #11 ... 14 are treated like analogue inputs. These are displayed on the screen as
additional sensors. See chapter (4.9.1.3.2).

By repressing the key in the “Mode” line following selection can be made:

e H.-Spot Hot spot temperature [°C]
e Ag.Rate Ageing rate [%]

e L.o.life Loss of life [h]

e Avg.r.Ar Average ageing rate [%]

By repressing the key in the “Unit” line following selection can be made:

°« - No unit

o °C Hot spot temperature

e % Ageing rate / average ageing rate
e h Loss of life
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4.9.4 Q}, Tr|Alarm level and alarm sources

With this SITRAM® Multisense unit you have the possibility to configure up to 16 alarms. The alarms can
be applied either on internal or external measurements and can be output in different ways. To route
the alarms to the digital outputs is one of these ways. The SITRAM® Multisense unit contains 13 digital
alarm outputs. The first ten (Relay — Terminal X401:1 ... 8, Relay — Terminal X402:1 ... 8, Relay — Termi-
nal X403:1 ... 4) are relay outputs. If the status is ,on” the contact is closed and if the status is ,off” the
contact is open (on output #1 you have the possibility to invert the function via jumper on the meas-
urement- and controller card (0.) The next five (Output Out 9..13 Opto — Terminal X103:1 ... 10) are
optional optocoupler outputs. If the status is ,on” the output circuit is connected through and if the
status is ,off” the output circuit is open.

Note: The system fault (4.9.5.2) can be individually routed to one of the digital outputs (Standard as-
signment: Out 1 Relay) via firmware. Do not assign any other of the 16 alarms to this output!

12:43:38 Alert 2013-06-07
Setup | Edit Alert
# |Tvpe |Name Unit Alert
Ala 0 b Cd
2 |Gas H2-Alarm pPm a2
3 |Gas CO-Alarm rem (B
4 [Teme. |Alarm oil temper... |°C B
a9 |[Ext. Alarm load current |A cs 2.6
? Ext. Alarm load voltage |V a7
B - -
g - -
10]-- --
L Q* Je
A B8 il L=

In the alarm overview following information column are available:

# Number: 1...16

Type Type: Gas / Temp. | Moisture [ Trend | Ext.

Name Name: Free naming — e.g. oil temperature high

Unit Unit: Depending on the measurement — e.g. ppm /°C/ A/ mA [V [kV etc.
Alert Routing: LOG entry [ output with number /SMS —e.g. B, 0 2, &5 2.6 etc.

Following functions / submenus are available:

iy g Alarm SMS setup (4.9.5.5.6)

‘.‘ Scroll up one line
' Scroll down one line
o3
Create new alarm (4.9.4.1)

.{‘ﬂ' Alarm setup (4.9.4.2)
.I. Exit menu (without save)




4.9.4.1

@i&

Create new alarm

To create a new alarm, select a free alarm number using the cursor keys:

Once the

@i&

14:58:00 Alert /M -06-11
Setue § Edit Alert
# |Tvre |Name Unit Alert
1 [Hum. [Alarm moisture in...|ppm [ 2
2 |Gas H2-Alarm pPm 2
3 |Gas CO-Alarm pem (B
4 [Teme. |Alarm oil temper... |°C B
9 |Ext. Alarm load current |A Cs 2.6
6 |Ext. Alarm load voltage |V 5
- | I
9 - -
10]-- -
Tt
fi\. A .

can select the needed measurement.

Following measurements are available by repressing the

H2 - C2H2 - C2H4 - CO - CO2 - C2He - CH4 — O2 concentration
TDCG concentration

After selection of the needed measurement, select the

Gas

key has been selected the key icon change to

and by repressing this key you

15:03:53 Alert 2013-06-11
Setup | Edit Alert
# |Tvpe |Name Unit Alert
1 [Hum. [Alarm moisture in...|ppm [ 2
2 |Gas H2-Alarm pPm B2
3 |Gas CO-Alarm rem (B
4 [Teme. |Alarm oil temper... |°C B
a9 |[Ext. Alarm load current |A cs 2.6
6 |Ext. Alarm load voltage |V g
H2 .
g - -
10]-- --
Tt
M s L]

Temp. T1 (91 gas temperature measurement cell)
T2 (92 oil temperature extraction chamber)

Moisture
Trend

H20 — concentration

H20 — days trend

Trend Hz- C2H2 - C2H4 - CO - CO2 - C2Hs - CH4 — Oz daily trend
Trend Hz- C2H2 - C2H4 - CO - CO2 - C2He - CH4 — O2 weekly trend

Ext.

All additional sensors defined measurements

1

key.



4.9.4.2

]ﬁ Alarm setup

After a new alarm has been created and selected with the ]ﬁ' key, the following functions are avail-

able:

15:30:01 Alert A -D6-07

Alarm load current
Alert #5. Sensor= Load current

Setting Value Unit
ade

Level 1 2 A

Delav 1 0:02:00 s

Action 1 Qutput. hold

Clamp 1 Qut 2 Relay

Level 2 4 A

Delay 2 0:02:00

Action 2 Quteut 35MS

Clamp 2 Out 6

Delete alarm configuration

Scroll up one line

Scroll down one line

Cycles through the available selection in the following lines:
Mode, Action 1/2 and Clamp 1/2 (if an output was selected under action)

Activates the entry of alphanumeric key pad for the lines:
Level 1/2 and Delay 1/2

DS Save and exit menu

.I. Exit menu

4.9.4.2.1 Alarm setup - Mode
In the Mode line by pressing the | ==

key, following selection can be made:

High: A single-stage alarm is triggered when the threshold value “Level 1” is exceeded.

High- High: A double-stage alarm is triggered. The first stage of the alarm is triggered when the
threshold value “Level 1" is exceeded. The second stage of the alarm is triggered when the
threshold value “Level 2" is exceeded.

Low: A single-stage alarm is triggered when the threshold value “Level 1" is underruned.

Low - Low: A double-stage alarm is triggered. The first stage of the alarm is triggered when the
threshold value “Level 1" is underruned. The second stage of the alarm is triggered when the
threshold value “Level 2" is underruned.

Low - High: A double-stage alarm is triggered when the measurement value is outside of the
range. The first stage of the alarm is triggered when the threshold value “Level 1" is underruned.
The second stage of the alarm is triggered when the threshold value “Level 2" is exceeded.

Range: Asingle-stage alarm is triggered when the measurement value is inside the range, which
is defined by the threshold values “Level 1" and “Level 2".



4.9.4.2.2 Alarm setup - Level

The alarm setup can be edited with the - key, the cursor keys and the alphanumeric keypad. The

unit is defined by the measurement:

e ppm Gas  Gas concentration Hz - C2Hz2 - C2Hs - CO - CO2 - C2He - CHa— O2
e °C Temp. Temperature T1 -T2
e ppm Moisture Concentration H20

e ppm/d Trend Gas concentration — Daily trend Hz - C2H2 - C2H4 - CO - CO2 - C2He - CHa— O2
e ppm/w Trend Gas concentration — Weekly trend Hz - C2Hz - C2Ha - CO - CO2 - C2He - CH4—-02

With additional sensors the unit is defined by the measured value (e.g.: Volt, Ampere, etc.).
The threshold values (Level 1/2) has to be within the measurement ranges, which are:

e 0...5000 ppm Gas concentration CH4

e 0...10000 ppm Gas concentration Hz - C2Hz - C2H4 - CO - C2He

e 0...20000 ppm Gas concentration CO2
e 0...50000 ppm Gas concentration O2
e 0...100ppm Moisture in oil H20

e -20...100°C Temperatures T1, T2
e For additional sensors the measurement range is defined by “Min. Value” and “Max. Value”.

4.9.4.2.3 Alarm setup - Delay

The delays are used to suppress the alarm release for short period exceedances or undershootings of
the threshold value.

The delay can be entered either in seconds or in hours, minutes and seconds. As a colon, use the c

key. After confirming the entry with the Enter key, the delay appears in [hours]:[minutes]:[seconds] on
the display.

Example: CO alarm is set as followed:

|12:5312 Alert 2006-11-10]

CO-Alert{#2)
Alert #2, Sensor= CO

Setting Value Unit
Mode High-High
Level 1 850 PRM
Delay 1 0:10:00 s
Action 1 Qutreut
Clamp 1 Out 1 Relav
Level 2 950 BEM
Delay 2 0:20:00 s
Action 2 Quteut
Clamp 2 Qut 2 Relay

t [ 8 [ ER00e




In case the threshold value is exceeded the following time sequence results:

CO "Gasin-Oil" Contents

1200
1100 A
1000 1 /’\\N\A\A
= 950 -
) AN
o, E 1 '
4 1 1
5 e / 1 1 \
1
700 1 ' , X
1 1
500 . 1
: Measurement Hr. !
a0 T T H T T T T T T L T T T
1 2 3 -'-Il SI E ¥ & 9 10 11 12 1|3 14 15 16
1 1 1
High A ' '
1 1 1
Alarm o 1
1 1 1 1
1 1 1
1o ' >
0 N v !
i i 1o T
High-High | (-
Alarm ' : 1
1 1 IHI
1 Colay?
!d—b ) -
ol Dulayd =

Note: The measurement interval for the ,Gas-in-oil” measurement takes 20 minutes.

4.9.4.2.4 Alarm setup - Action

In the Action line by pressing the

Note

key, following selection can be made:

Log entry B: A status change is stored into the alarm history, this must be acknowledged.

Output 5 2: A status change is stored into the alarm history, this must be acknowledged. In
addition, depending on the selected mode, if the measurement value has exceeded or un-
derruned the threshold value, an output is set. The output is reset as soon the alarm in no longer
present.

Output, hold = 2: A status change is stored into the alarm history, this must be acknowledged.
In addition, depending on the selected mode, if the measurement value has exceeded or un-
derruned the threshold value, an output is set. When the alarm is no longer present, the output
remains switched on until it is acknowledged by hand.

Log & SMS E: A status change is stored into the alarm history, this must be acknowledged. In
addition a SMS is sent to the specified recipients.

Output & SMS t& 2: A status change is stored into the alarm history, this must be acknowledged.
In addition, depending on the selected mode, if the measurement value has exceeded or un-
derruned the threshold value, an output is set and a SMS to the specified recipients is sent.

Output, hold & SMS & 2: A status change is stored into the alarm history, this must be acknowl-
edged. In addition, depending on the selected mode, if the measurement value has exceeded
or underruned the threshold value, an output is set. When the alarm is no longer present, the
output remains switched on until it is acknowledged by hand. A SMS to the specified recipients
is sent too.

: The entry into the alarm history is always active, as soon an alarm is defined!!!

It"s possible to assign different alarms to the same output. This is used to create a collective alarm.
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4.9.5 SITRAM® Multisense setup

11:15:34 A010-08-18

Setup
DGA Measuring cycle Interval

1

|9t (O

Following submenus are available in SITRAM® Multisense setup:

DGA Measurement-Cycle Interval (4.9.5.1)

Digital output test (4.9.5.2)

Device options (4.9.5.3)

Date, time & clock settings (4.9.5.4)

EEEEE Iﬁ Communication / Connection (4.9.5.5)

| .I. Exit menu
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4.9.5.1 i‘f;g DGA Measurement-Cycle Interval

The DGA measurement cycle interval defines the time period between the start of a measurement until
the next start of the next measurement. As default, the SITRAM® Multisense unit works with a standard
measurement cycle interval of four hours. In case of increasing (fluctuating) measurement results, the
measurement cycle interval automatically change to a 60-minute interval. In this case the measurement
cycle starts synchronously with the time at each xx:00, xx:20 and xx:40 and takes at least 36 ... 39
minutes. The duration of the measurement cycle cannot be changed.

Instead of the standard interval of four hours the DGA measurement cycle interval can be changed to
2,8, 12 0r 24 hours in case of stable measurement results. The measurement cycle starts synchronously
with the time (clock hour). 00:00 o clock is the start reference.

[11:08:34 Measure Cvcle  2017-08-23]
Dynamic Measurina Cvcle

[A_—_—=] interval
DStantime offset [h]

o]

Interval [h]

Following values can be selected in selection field Interval [h]:
e - (*Disabled*) — Standard interval every 60 minutes
e 2, 4(default), 8, 12 or 24

Start time offset [h]
The start of the interval can be shifted by full hours with the start time offset [h].
e Inputrange: 0 ... (Interval - 1) [h]

Examples:

Interval [h] Start time offset [h] | Start of the measurement at

-- (not selectable) (00:00)/ 00:40/ 01:20/ 02:00 / 02:40/ 03:20 / 04:00 / ....
2 0 00:00|/ 02:00 / 04:00/ 06:00/08:00/10:00/11:00/ ....
2 1 01:00}/ 03:00/05:00/07:00/09:00/11:00/13:00/ ....
4 2 02:00|/ 06:00/ 10:00/ 14:00/18:00/22:00/02:00/ ....
8 0 00:00|/ 08:00/ 16:00 / 00:00/ 08:00/ 16:00/ 00:00/ ....
8 3 03:00)/ 11:00/19:00/03:00/11:00/19:00/03:001/ ....

Start reference

Note: The measured values are available within maximum 60 minutes after the start of the measure-
ment.

4.9.5.1.1 Dynamic DGA measuring cycle interval

Up to version V1.50-B0001, the measuring cycle was set to 60 minutes. Since then, switching to a
slower measuring cycle can take place. The desired time can be set by the user (default 4 hours). Switch-
ing to the slow measuring cycle is performed automatically when a stable measurement is detected.
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The slow measurement cycle is also automatically switched over to the fast / normal measurement if a
strong change in the measurements is detected.

O= ik
E=CH

To test the digital outputs and its peripherals, the alarm outputs can be switched by hand in this menu.
Select the output with the cursor keys and switch the output on and off by repressing the Enter key.

The eight relay outputs are labeled with KL401# and KL402# (see chapter (0) [5] - X401:1 ... 8 and [6]
- X402:1 ... 8).

The five optional optocoupler outputs are labeled with KL103# (see chapter (0) [18] - X103:1 ... 10).

4.9.5.2 Digital output test

4.9.5.2

A

15:45:14 Digital Quteuts /% 16-04-07
i Quteut Enable

[ ]KL401 2 [ |KL103#

L Ll

[ ] L]

[ ] L]

[ |KLa0Z # [l

System Fault Outeut

[1KL401 #1 2]

={jRe]

System fault output

The SITRAM® Multisense unit contains an internal system monitoring which can be assigned to a digital
output. The following internal error sources are monitored:

Loss of time

Data memory not ready

RTC not ready (buffer capacitor empty)

The system fault can be assigned to one of the 15 digital outputs. Following selection can be made in
the field “System fault output™

e KL401 #1 X401:1&2 (Relay output 1)

o KL401 #2 X401:3&4 (Relay output 2)

e KL401 #3 X401:5&6 (Relay output 3)

e KL401 #4 X401:7&8 (Relay output 4)

o KL402 #1 X402:1&2 (Relay output 5)

e KL402 #2 X402:3&4 (Relay output 6)

e KL402 #3 X402:5&6 (Relay output 7)

e KL402 #4 X402:7&8 (Relay output 8)

o KL402 #1 X403:1&2 (Relay output 9)

o KL402 #2 X403:3&4 (Relay output 10)

e KL103 #1 X103:1&2 (Optocoupler output 1)
e KL103 #2 X103:3&4 (Optocoupler output 2)
e KL103 #3 X103:5&6 (Optocoupler output 3)
e KL103 #4 X103:7&8 (Optocoupler output 4)
e KL103 #5 X103:9&10 (Optocoupler output 5)

(No assignment of the system fault to an output)



If the output is already occupied by another alarm assignment, the terminal number is show with a
previously exclamation mark (e.g. ! KL401 #1).

In error-free status the relay contact is closed or the optocoupler output circuit is connected through.

Note: The function of the relay output 1 (KL401 #1) can be inverted, configurable via jumper on the
measurement- and controller card (0).

4.9.5.3 S 15

In this menu the display backlight timeout, the authentication and the change interval of the main
menu can be set:

Device options

15:52:42 Device Options  2010-01-06
Diselay Backlisht Timeout g

0:00:00 0:MM:55, O=>alwavs on

Authentication

ra User Hame
rax String Password
rax Numeric Password

Main Disrlay Togsling

[Standard 2| Chanse Interval

=, 2 BRG]

Following submenus are available in device options:

HE:{ET By pressing the reset key a software reset is performed in the unit.
o
I Customer data setup (4.9.5.3.1)

DS Save and exit menu

.I‘ Exit menu

Display backlight timeout
The switch-off delay of the display illumination after active operation, can be entered either in seconds

or in hours, minutes and seconds. As a colon, use the @ key. After confirming the entry with the

Enter keyo, the delay appears in [hours]:[minutes]:[seconds] on the display.

Note: With the setting 0:00:00 the display illumination is always on. To switch-off the display illumina-
tion manually, select the iy icon and confirm with the Enter key.

Note: The display illumination turns on as well, when the communication to the SITRAM® Multisense
unit via serial interface RS232 is active (only for service purposes).

Authentication

Some settings and operations of the SITRAM® Multisense unit are protected by user name and pass-
word:



e User name (Default user name: Siemens Energy)
o Modem Login
e String password (Default string password: KWA)
o Modem Login
e Numeric password (Default numeric password: 9999)
o Device setup
o Customer data setup
o Alarm acknowledgement

Main display toggling — Main menu
The content of the main screen changes in a defined cycle. By repressing the Enter key the following
selection can be made:

e Standard Changes every 5 seconds

e Slow Changes every 15 seconds

e Veryslow Changes every 25 seconds
o

4.9.5.3.1 T | Customer data setup

15:11:13 Customer Data  2013-06-12
Customer Data Setup
[Customer |
|Statiun |
[Transtormer |
[Comment |

e

The selection of the field is made with the cursor keys and the enter key. The input is made with the
alphanumeric keypad and the cursor keys and will be confirmed by pressing the enter key. Up to 26
characters can be entered, but only the first 10 characters will be displayed in the main menu.

HS Save and exit menu

.I. Save and exit

4.9.5.4 |0 Date, time & clock settings

The SITRAM® Multisense unit has a submenu to setup the system time, system date, clock offset and
the daylight-saving time mode.



15:12:40 Clock-Settings  2013-06-12
Svstem Time: rd
{HH:MM:SS)
Swstem Date: il
OrYYY-MM-DD)
Clock Offset: &
{[-1HH:MM}
Davlisth Saving Time Mode: E
MET s
EN

Following input formats has to be considered for the system time and system date:
System Time: [hours]:[minutes]:[seconds] (Input of the double point with the Q key)
System Date: [year]-[month]-[day] (Input of the minus with the /- key)

15:16:58 Clock-Settings  2013-06-12
Swstem Time: il
{(HH:MM:SS)
Swstem Date: I
oYYYY-MM-DD)

Clock Offset: E
[Custom #] [01:30 | (C-1HH:MM)
Davlisth Saving Time Mode: &

MET -
]| [Je

Clock offset

With the clock offset the time shift to GMT time (Greenwich Mean Time) can be set. By repressing the
Enter key the following selection can be made:

¢ None
e +01:00 to +06:00
e Custom

e -06:001t0-01:00

In the setting custom the needed time shift can be entered in [hours]:[minutes] into the right field.
Input of the double point with the O key.

Note: "None” means that the synchronization to GMT time is not active. This setting is recommended.

DST, Daylight saving time mode

For the DST mode following selections are possible by button: o

e MET (Middle European Time): The summer and winter time is switched automatically.
e No: The function is deactivated.

Note: The daylight-saving time refers to the time zone MET
(Last Sunday in March to last Sunday in October)!



4.9.5.5 T&1;| Communication / Connection

In the communication / connection menu the configuration of the communication interfaces are made
and the status of the corresponding interface (RS232, RS485, Modem and Ethernet) is displayed.

15:30:28 Communication  2013-06-12
Communication Status
RS 232: 19200-8M 1, Mo Handzhaks
RTS: 1, CTS: 0; @RS 232, PC: 0
RS 4B5: 13200-8M 1, Half-Durlex
Modem: Mane
P 0,OTF: 1

Ethernet: Cable connected
MAC 00: 1F:52:01:01:b0
IF: 10.166.1.77
MET: 206.206.266.0, 10L168.1.44
TCF: 49152

S1E [0 2] 2o @)

Following submenus are available in the communication / connection menu:

EIEI—-l Network setup (4.9.5.5.1)

ﬁ Alarm SMS setup (4.9.5.5.6)

=) g Modem setup (4.9.5.5.7)

232“' RS232 /485 setup (4.9.5.5.11)
I
@ Refresh status information
.I. Exit menu
4.9.5.5.1 Network setup

The unit is equipped with an Ethernet interface. It allows the integration into a TCP/IP local area net-
work and supports static and dynamic integration. How the unit has to be incorporated into the network
(on site) has to be defined by the network administrator.



4.9.5.5.2 StaticIP

The network administrator has to deliver the following information, which has to be entered into the

corresponding fields of the network submenu:
e [P Address
e Network mask
e Default gateway

With selected IEC 61850 modem in addition:

[P Address IEC 61850

4.9.5.5.3 DHCP Client

15:31:34 Network 2013-06-12 14:33:37 Network 2014-08-22
Ethernet Port Ethernet Port
Port Setup [Static IP. z] Port Setup [ Static IP ¢
IP-Address |1U.1ﬁﬁ.1.?? | IP-Address |1D.1EE.1.T? |
Network-Mask [255.255.255.0 | Network-Mask [255.255.255.0 |
Default Gateway [10.166.1.44 |
Default Gat 10.166.1.44
elault bateway | | IP-Adr. IEC 61850 [10.166.1.78 |
Proprietary Connection via Proprietary Connection via
TCP-Port Humber 49152 TCP-Port Humhber 49152
Cable connected El‘u! Cable connected ‘H!
MAC:00:1F5%:01:01:b0 MAC:00:1F58:01:01:b0

The network administrator must allow the automatic TCP/IP address assignment for the SITRAM® Mul-

tisense unit in the network.
Normal screen:

With selected IEC 61850 modem in addition:

15:15:29 Network 2009-10-01 14:30:05 Network 2014-08-22

Ethernet Port Ethernet Port

Port Setup [DHCP Client 2] Port Setup [DHCP Client S

IP-Address via DHCP IP-Address via DHCP

Network-Mask via DHCP Hetwork-Mask uia DHCP

Default Gateway via DHCP Default Gateway u!a DHCP

IP-Adr. IEC 61850 via DHCP

Prorristary Connection via Proprietarv Connection via

TCP-Port Numher 49152 TCP-Port Humber 40157
o Sed e » A0
MG Dl sa 00 0m02 B0 a0 1160 & ¢




4.9.5.5.4 DHCP Server

For test purposes a DHCP server can be activated on the unit. This feature is only implemented to allow
the connection of a laptop / portable computer with Windows standard network configuration during
installation.

Note: The unit is not designed to serve as a real DHCP server in a real network environment.

13:24:3 Network 2014-08-22
Ethernet Port
Port Setup [DHCP Server 3]
IP-Addresse [10.166.1.77 |
Hetzwerkmaske [255.255.255.0 |
Standard Gateway [10.166.1.44 |
DHCP Client IP from [10.166.1.33 |
DHCP Client IP to [10.166.1.48 |
Proprietary Connection via
TCP-Port Nummer
Cabpomected ]

4.9.5.5.5 TCP-Port Number

The TCP Port Number should also be defined by the network administrator. The free range for TCP port
number is: 49152 ... 65535. Default factory setting is 49152.

Possible range is 1 ... 65535, but some of these numbers are reserved for other applications e.g. by
HTTP, FTP, E-Mail etc.

4.9.55.6 |n 0| Alarm SMS setup

If the SITRAM® Multisense unit is equipped with an on-board GSM modem, the sending of short mes-
sages for incoming alarms can be configured in the alarm SMS menu. See chapter alarm level and alarm
sources (4.9.4).

12:02:17 Alert SMS Setup  2012-02-09
Service Center: 0794999000
Recirient: 0791234567
Recirient2:

Recirient3:

Recirientd:

Recirienta: 8000 info@mte.ch
Message:

Test

- Ted0

The number of the service center is entered in the top field, if this number is not already included on
the SIM card.

The phone numbers of the alarm recipients are entered into the field’s recipient - recipient 5.

At the receiver, 5 it is possible to enter either a phone number or an e-mail address. Here, however, a
code number must be entered in front of the e-mail address. To get this code number, please contact
the provider of the inserted SIM card.

For Swisscom Switzerland the following provider code number input has to be done:
"555<space>e-mail address<space>"
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For Vodafone Germany the following provider code number input has to be done:
"3400<space>e-mail address<space>"

For T1 Germany the following provider code number input has to be done:
"8000<space>e-mail address<space>"

An alarm message (text message with max. 63 characters, which is sent by SMS or e-mail) is de-fined
in the field "Message". The content of the alarm message can be entered directly and/or by us-ing a
wild-card with the alphanumeric keypad.

Wild-card definition: Input examples:

o {#} - Serial number "Alarm on Transformer 1!"
o {1} - Customer data line 1 "{A} Alarm on SITRAM® Multisense {#}!"
o {2} - Customer data line 2 "“{#H{DHTHA}"
o {3} - Customer data line 3
o {4} - Customer data line 4
o (T} - System time long: “hh:mm:ss”
o {t} - System time short: “hh:mm”
e {D} - System date long: “YYYY:MM:DD"
o {d} - System date short: “YY:MM:DD”
e {A} - Alarm name
o {a} - Alarm number
o {I} - Alarm level
Value of the alarm level {I}
Mode Condition Value
LA No Alarm 0
High > High 1
. . > High 1
High-High - .
> High-High 2
Low < Low 1
< Low 1
Low-Low
< Low-Low 2
. < Low 1
Low-High ,
> High 2
> Low 1
Range -
o <High | e

Note: In the menu “Alert-Level and Alert-Sources” (4.9.4) the field action has to be selected to “log &
SMS”, "Output & SMS” or “Output hold & SMS” to use this function. Moreover, the on-board GSM modem
(4.9.5.5.9) must be installed and configured correctly.
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i Send test SMS

DS Save and exit menu

.I. Exit menu

4.9.5.5.7 |@m g Modem setup

If an on-board GSM-, GPRS-, Analogue- or DNP3 modem is installed in the SITRAM® Multisense unit, the
modem settings are performed here:

15:58:22 Modem Setup 2012-01-30
Enable Modem

Modem Twvpe: |Hone 0

R5232 link: [auto-detect =

o[

Following functions are available:

D! Save and exit menu

.I. Exit menu

In the field modem type following selection can be made by repressing the Enter key:
e None
e Analogue (internal) (4.9.5.5.8)
e GSM (internal) (4.9.5.5.9)
e DNP3-GW (internal) (4.9.5.5.10)
e [EC61850-GW (int.) (4.9.5.5.11)
e GPRS (4.9.5.5.13)

In the field RS232 link following selection can be made by repressing the Enter key:
e auto-detect
e RS232 connector
e Modem socket
[ ]

The function RS232 link is used for internal switching of the RS232 interface:
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RS232 connector: Real RS232 interface on ST4 of the measurement and controller card. This in-terface
is rarely used because SITRAM® Multisense 9 is equipped with an Ethernet interface.

Modem socket: On-board modem (BU4 and ST6). The connector ST6 on the measurement and con-
troller card is only used for Siemens Energy service purposes!

4.9.5.5.8 Analogue modem
For the selection Analogue (internal) the following screen will be displayed:

10:48:47 Modem Setup 2012-02-07
Enable Modem
Modem Tvpe:  [Analoy {internal) 2]
ldle Hang-Up Timeout [sl: 0:00:10

No. of RINGs hefore Answer:

RS232 link: [auto-detect :

= =Rk

Idle Hang-Up Timeout [s]
If no data communication is detected, the call will be terminated after this time (10 ... 2550)

No. of rings before answer
Number of rings before the modem answers the call (2 ... 12).

Following functions are available:

HfﬁT Modem reset (interrupts temporary the supply voltage of the modem)

HS Save and exit menu

.I. Exit menu




4,9.5.5.9 GSM modem

For the selection GSM (internal) the following screen will be displayed:

14:29:32 Modem Setup 2014-02-11
Enable Modem
Modem Tvpe: [GSM (internal) 2]
Idle Hang-Upr Timeout [s]: 0:01:00
MNo. of RINGs before Answer:
PIN: [6864 |
RS232 link: [auto-detect 2]

S =7 R

Idle Hang-Up Timeout [s]
If no data communication is detected, the call will be terminated after this time (10 ... 2550)

Note: The value should be set to 1 minute (0:01:00)

No. of rings before answer
Number of rings before the modem answers the call (2 ... 12).

PIN
Enter the PIN code for the used SIM card here. If the SIM card does not require a PIN code, the field can
be left empty.

Following functions are available:

Hf‘ﬁT Modem reset (interrupts temporary the supply voltage of the modem)

D! Save and exit menu

.I. Exit menu

Note: Using a GSM modem the RS232 interface should be configured as follow:
Baud rate: 19200
Handshake: RTSICTS (is detected automatically if GSM modem is plugged in)




4.9.5.5.10 DNP3 modem
For the selection DNP3-GW (internal) the following screen will be displayed:

10:49:41 Modem Setup 2012-02-07
Enable Modem
Modem Tvre:  [DNP3-GW (internal) _ $|

RS232 link: [auto-detect %]

= =R

No additional settings are available for this modem type.

Following functions are available:

Hﬁi Modem reset (interrupts temporary the supply voltage of the modem)

DS Save and exit menu

.I‘ Exit menu

4.9.5.5.11 IEC 61850 modem
For the selection IEC61850-GW (int.) the following screen will be displayed:

[16:05:32 Modem Setup  2023-01-18]
Enable Modem

Modem Tvre: |IECEiBﬁI]-GN {int.} ¢|

IED Hame: {:JED-HuItisense 9-9999

0]

RS232 link: | auto-detect

= e
IED Name

This input field is used for naming the SITRAM® Multisense unit in the IEC 61850 namespace. The al-
phanumeric key pad is used to enter the name, same procedure as on other input fields. Without enter-

ing, the name will be automatically generated:
JED-MS” <number of SITRAM® Multisense type> ,-“ <serial number> e.g.: [IED-MS9-99999

L]

[
[ i

Following functions are available:



ngﬁr

] e

Save and exit menu

[]e=

Note:

Exit menu

Baud rate:

Network setup (4.9.5.5.1) / (4.9.5.5.12)

4.9.5.5.12 Network setup with IEC 61850

The general network settings are expanded by the input field (IP-Adr. IEC 61850). There may be entered
in the case of IP Static selection, the IEC 61850 network address. When selecting DHCP client the address
assignment is automatically generated. The selection DHCP server is only used for test purposes.

Modem reset (interrupts temporary the supply voltage of the modem)

Using an IEC 61850 modem the RS232 interface should be configured as follow:
57600

13:21:51 Network 2014-08-22| [13:23:55 Network 2014-08-22| |13:24:31 Network 2014-08-22
Ethernet Port Ethernet Port Ethernet Port
Port Setup [Static IP s Port Setup [DHCP Client 2] Port Setup [DHCP Server s
IP-Addresse 10.166.1.77 IP-Addresse via DHCP IP-Addresse 10.166.1.77
Netzwerkmaske 259.259.255.0 Netzwerkmaske via DHCP Netzwerkmaske 259.259.255.0
Standard Gateway 10.166.1.44 Standard Gateway via DHCP Standard Gateway 10.166.1.44
IP-Adr. IEC 61850 10.166.1.78 IP-Adr. IEC 61850 via DHCP DHCP Client IP from 10.166.1.33
DHCP Client IP to 10.166.1.48
Prorrietary Connection via Proprietary Connection via Prorrietary Connection via
TCP-Port Nummer TCP-Port Nummer TCP-Port Nummer
Cable connected 'H! Cable connected 'D! Cable connected ‘H!
MAC:00:1F:58:01:01:60 MAC:00: 1-59:01:01:b0 MAC:00:1F:58:01:01:60

Note: The unit is not designed to serve as a real DHCP server in a real network environment.

4.9.5.5.13 GPRS modem

The status or the settings for GPRS modem can be found in three screens

e Communication
e Modem Setup
e Main screen

4.9.5.5.14 GPRS Modem Status

status
settings
IP-address

Device Setup -> SITRAM® Multisense Setup

=8

SITRAM® Multisense Setup: Communication/Connection.

TR

D=t
M=

Expanded screen: Communication




08:12:20 Communication  2015-09-23
Communication Status

RS 232: ETEO0-3M1 RTS/CTS
RT5: 1.CTS: L @Maodem, PC: 0
RS 485 : 19200-8M 1, HalF-Ourples
Hodem: [Internal GPRSJRemate Login
P'wR: 1. 0OTR: 1

‘TP wia- 'mZm.cdavodafone.de’
Last Connect: 09-22 15:36:24, @57E00
IF: 46.16.218.54 <807939:527546-8147:797 1>

G3HM: Fieistered HOME
Mz2M, -E1 dEmizE)
GPRS: Resiztered HOME

Ethernet: Cable connected
MAC 00: 1F5S:00:07:90
IP: OHCF, 192.163.2.16
MET: 265.260.266.0, 192.168.2.1
TCP: 49152

w2s2lt

Expanded information:

e Modem:
Protocol and server information, the start of the connectionan the assigned IP-address. In the
angle brackets counters for transmitted / received bytes and PPP packets are displayed
o GSM:
Registration status, network operator and signal strength
e GPRS:
Registration status

4.9.5.5.15 GPRS Modem setting
Device Setup -> SITRAM® Multisense Setup

B

SITRAM® Multisense Setup: Communication/Connection.

v D=L
g e

Communication -> Modem Setup

o ===t | (2) |[J=

(| P




Expanded screen: Modem Setup

14:14:45 Modem Setup 2015-09-23
Enable Modem
Modem Tvre:  |GPRS (internal) $
Connect test intervalls]: (0:15:00
PIN:
APH {(Serverk access.point.name
User: user@somesite.com
Password: password
RS232 link: [auto-detect 2|
B Ry (e

e GPRS (internal)
If GPRS — Modem is selected, there are fife elements:
- Connect test interval[s]
- PIN
- APN (Server):
- User:
- Password:

e Connect test interval[s]
Here, the time will be entered, which is used to determine whether the connection is still ac-
tive. If there is no data traffic for the specified time, the other party (the server, which is the
radio network operator) is called. In response the connection is OK. Otherwise a modem re-
start sequence is executed (DTR off/on, to login), restore the connection.
Note: Prefer here shorter time settings (less than 15 minutes). The connection is constantly
and generates only then costs, when data is transmitted. A short test interval generates un-
necessary data volume that has to be paid. There must be a balance between early detection
of an interrupted connection and the costs.

e PIN
The GPRS-Modem registered themselves in GSM network. Here is a pin is necessary.
Note: This is a current option (not tested), because no PIN entry was necessary in the previ-
ously available SIM cards, to start a GPRS-connection.

e APN (Server)
APN (Access Point Name) is a String, indicating the name of the server, in which to log the mo-
dem. The input is required for operation of the GPRS connection.
Examples for valid APN settings: 'internet.t-mobile’, ‘web.vodafone.de'".

e User and Password
To log on to the Server can be used UPAP (User Password Authentication Protocol). The two
fields User and Password must be set with the corresponding data.
Note: UPAP is possible even with empty User and Password. Main screen
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During a GPRS connection, the IP address is displayed at the bottom left.

09:58:49 2013-06-06
H: 2 PPm
C:H: 0 ppm
CH: I 1637 pPm

Co | 334 ppm
H:O0 (5 | pem

CO: 28 pPm
Customer C:aHs 0 PPm
Station CHes 0 ppm
Conslomver 0.  (EEEEEGO0 |-

TDCCE 1974 | e
Fl @. P .

AN

¢

4.9.5.5.16 |=24'|Rs232/RS485 setup

E=ME0

The settings for the serial interface must be entered in the following menus:

15:19:30 RS5232/485 Setup  2009-10-01| (15:20:08 MODBUS 2009-10-01
Bus Communication Setup MODBUS Configuration
Mode: [Point-to-Point %] Mode: [off ]
Address: 0 1| address: |
Answer Delay [msl: ICl Baudrate: 57600
Current Settings, Default Settings .
e Data Bits:
audrate
RS 232 [57600 2| [57600 %] Parity:
RS 485 |57600  +|[57600 %] Stop Bits:
Hondshake T —
RS 232 [No Handshake 2] Answer Delay [msl:
ART =
R$485 [ | @ ]¢| [] e B¢

This section shows various ways in order to communicate with the SITRAM® Multisense unit.

Point-to-Point (4.9.5.5.18)

. Direct connection between Host (PC) and one SITRAM® Multisense unit via RS232, RS485
or Modem.

Bus-Node (4.9.5.5.24)

. Connection between Host (PC) and several SITRAM® Multisense units via RS485 bus.
Bus-Bridge (4.9.5.5.25)

o Connection between Host (PC) and several SITRAM® Multisense units via RS485 bus. A

SITRAM® Multisense unit is used as gateway, i.e. it has a modem- or a RS232 connection with
the Host (PC).

MODBUS (4.9.5.5.29)
. Connection between a SCADA System and one or several SITRAM® Multisense units.

4.9.5.5.17 General

The RS232 interface is only available for service purposes and a special connection cable is necessary.
The following sections describe how to configure the SITRAM® Multisense units and the SITRAM® Mul-
tisense Software software. After a short description screen shots of SITRAM® Multisense and SITRAM®
Multisense Software illustrate the setup. Some comments and notes may follow the screen shots.
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Note: SITRAM® Multisense Software is described in detail in its own separate operation manual.

4.9.5.5.18 Point to point

The point-to-point connection has the simplest setup. The host (PC) is connected directly to one
SITRAM® Multisense unit. For this connection the RS232 interface (service purpose only), the RS485
interface or the modem can be used. The point-to-point connection is the default setting in the SITRAM®
Multisense unit and SITRAM® Multisense Software.

4.9.5.5.19 Point to point - RS485

The RS485 interface can be used for long distance connections (up to 1000 m). This consists of a two-
wire interface with half-duplex and software-handshake.

SITRAM® Multisense SITRAM® Multisense Software
08:40:00 Modem Setup __ 2012-04-05 @ (=l E
[ Enable Modem File Edit View Transformer Edtra Help

=- (@ Custom:
& #ig Station Eanmackon Seog
B E;n::m Connect via log dsabled ~
= Hstory X
03 Hets {8  Modem
‘E:'? g?unws‘: Login Password:
3 Onine Sensors
2 Btraction Status Device: | K|
RS232 link: auto-detect s @ @ TelNe: [
- Y2 Diagnostics
S & ComPort
Device: [ ] I" Rs#ss
|ED!| l]. Boudrate: 18200 <] I
¥ DR r
0B:47:02__ RS232/485 Setup 2012-04-0a 5 oY
Bus Communication Setup N N’:}'uk —— Y
1P Addre T

Mode: Point-to-Point = e = =

Address: frossiies [ -l

Answer Delay [msl: o] @

Current Settings, Default Settinas Device: [ =l

B

RS 232 19200 | 19200 L ‘Common Seings
RS 485 19200 <[ 19200 * Address: [0
Handshak
RS 232 [Mofandshake 3]
ART
RS 485 g | Customer > Station -> Transfomer -> Connecton ide

Make sure that the baud rate and COM port are set correctly in SITRAM® Multisense Software and that
the checkbox ART RS485 is selected (default: ART not selected) in the firmware menu. An RS485 adapter
may require additional settings in SITRAM® Multisense Software connection settings (ignore echo, RTS
send control).

4.9.5.5.20 ART

SITRAM® Multisense 9 hardware supports ART (Automatic Receive Transmit Control). ART is a special
RS485 protocol which simply sends the data and switches off the transmission mode immediately after
the last character has been sent. For this type of protocol the RS485 communication bus must be
equipped with special terminating resistors.
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4.9.5.5.21 RS485 PC-Adapter

To connect a Host (PC) to the SITRAM® Multisense RS485 interface, usually an adapter (interface con-
verter) is required. Depending on the properties of the adapter in use, the RS485 related checkboxes in
SITRAM® Multisense Software must be set accordingly.

For communication with a SITRAM® Multisense unit only the two-wire half-duplex mode is of interest.
This mode requires a kind of send/receive-control which is either ART (Automatic Receive Transmit con-
trol) or a manual control (e.g. via the RTS signal). Further the adapter may echo the sent data.

The two checkboxes in the SITRAM® Multisense Software connection settings must mirror the proper-
ties of the adapter:

e Ignore echo
Must be selected, if the adapter sends a response (echo).

e RTS send control
Must be selected, if the adapter needs a manual send-/receive control via RTS signal.

4.9.5.5.22 Answer delay

If an adapter with RTS send control is used, everything is configured right and the communication still
does not work, this may be due to the send-/receive control. If the adapter does not release the trans-
mitter quick enough, the answer of the SITRAM® Multisense unit is recognized only partially or not at
all. Therefore in SITRAM® Multisense an answer delay should be entered (0 ... 2550 ms) to conteract
this problem.

4.9.5.5.23 Point to point - Modem

The modem allows a remote access to the unit using a telephone line. The connection via modem is
very similar to the point-to-point connection via RS232. The connection supports full-duplex, but may
be limited in speed.

SITRAM® Multisense SITRAM® Multisense Software
10:46:40 Modem Setup  2012-02-07 - 0o X
Enable Modem Date ten  Ansicht Bt Hie

Modem Tyre:  [GSM Gnternal) : = Ans Verbindungs-Einstellungen
Idle Hang-Ur Timeout [s]: 0:00:10 = W, Transfomator Verbindung herstelien uber [Ken Protokat_+]
d == Messd: i
No. of RINGs before Answer: 3 o :‘;m:m 18 @ Modem
PIN: 1234 °2‘-‘m:\q Benutzer: [Betzer Passwort: [Gehem
& Ei_l it e Anschiul: | Standard Modem >l
RSZ32 link: auto-detect + @ 1 Dagnose Tel e [0123456789
Y © Serel
Anschiut: [ ]
ki E]e T
08:47:02 R52321485 Setup  2012-04-05 B0 Netzwerk
Bus Communication Setup " Phdresse [ TCPPot [
Mode: Paint-to-Point s Gowahl-Netzwerk: [ <]
Address: ) -
Answer Delay [msl: b 1 .
Current Settings. Default Settinss e =l
Baudrate Allgemeine Einstellungen
RS 232 19200 +| 19200 * ;
RS 485 19200 | 19200 3 —
Handshab
RS 232 No Handshake *
ART — g
RS 485 O D!

190 Kunde -> Station -> Transfomator -> Verbindung Beret
Yo

The configuration of the SITRAM® Multisense modem is already performed at the factory before deliv-
ery. In SITRAM® Multisense Software “Connect via: Modem” should be selected and the corresponding
fields (Login, Password, Device, Tel. Nr.) filled out correctly (4.9.5.5.9).
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4.9.5.5.24 RS485 Bus-Mode

Using the RS485 interface it is possible to connect several SITRAM® Multisense units to a host (PC).
However, it is possible to communicate with one unit at a time. The following figure shows the sche-
matic topology.

Note: Of course there must be only one host (PC)! The host (PC) with the TCP/IP connection is showed
as alternative way how the connection to the RS485 bus could look like. Various third-suppliers have
such of network-to-serial-adapter in there assortment.

#0

Tg) N
m m 0 (2]
0 0 v _o—0— N
7o) N
o0 ™
< . N
(2]
=)
m| #93..
Tp)
| #?7?
< —
) 1) N
oo} ™
(14 < N
SITRAM® Multisense SITRAM® Multisense Software
1111:32 _ RS232/485 Setup 2012-04-05 (@ (=& fmt
Bus Communication Setur File Edt View Trndormer Edra Help
Mode: Bus Node B - ) Customer Connection Seftings
Address: . % !S;:’mfom Connect via log disabled v
Answer Delay [msl: ?;i:ﬂ:v 18 ¢ Modem
Current Settings. Default Settinss oy
Baudrate q‘-‘é-wc"'m"”";m Login Password
RS 237 o | 5
RS 485 -@ e
et 1 - }% Diagnostics
t
Rs232  [Nofandshake 3] 5 @ compon
ART — Device: [COM1 ~| ¥ Rsass
RS 485 M ED! - Baudrate: [15200 <] ¥ lonoreEcho
Tizaz MODBUS 2017-04-05 S TR ot s
- " %
MODBUS Configuration = Ao ] TePpet [
Mode: Off s Access via: [ Local Network - &
: E
Address: . 91 @ -
Baudrate: o | g
Data Bits: .
Pariu: Coes e
Stop Bits: Address: [81
Answer Delay [msl:
I o
¥/t Customer -> Station -> Transfomer -> Connection Ide

Bus communication setup in the SITRAM® Multisense unit:
e Select Mode to "Bus Node"
e Enter unique address (1...254) for each unit in the RS485 bus
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Note: There can be up to 32 units in the RS485 bus currently.
e Enter "Answer delay" (0 ... 2550 ms), based on the adapter in use
e Select baud rate (300 ... 115200) for RS485 current settings
e Select MODBUS Mode to “Off”
Connection settings in SITRAM® Multisense Software:
e Select COM-Port in Connect via:
e Select correct Device
e Select checkbox RS485
e Select baud rate (300 ... 115200) for RS485 (same setting as unit)
e Select checkboxes Ignore Echo & RTS Send control according to adapter specification
e Common settings: Enter correct address (own bus address)

4.9.5.5.25 RS485 Bus-Bridge

The RS485 bus bridge is an extension to access several SITRAM® Multisense units in a RS485 network.
In this configuration the host (PC) is connected to a SITRAM® Multisense unit, which serves as a gate-
way, using either the RS232 interface or a modem.

#0 #90 #91
N N - 7] w ([ . N
& N 3| oo &
7] 77 2] (2] (7))
(1 (14 (14 (14 (14
#0 #90 #92
A 2 2 S
O @] 72) (72) (2]
p— S 14 14 14
nl #93
= —
ol | )
0, < ~N
SBE 2
%
#94..

The setup of all SITRAM® Multisense units must be according to the RS485 bus node setup, with one
ex-ception. The SITRAM® Multisense that serves as a communication gateway must be selected as a
“Bus Bridge” in the bus communication setup field Mode.
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4.9.5.5.26 Bus-Bridge - Gateway unit setup

SITRAM® Multisense

SITRAM® Multisense Software

11:51:34 RS232/485 Setup  2012-04-05] @ =/ E
Bus Communication Setur File Edit View Transformer Etra Help
Mode: Bus Bridge = [E] mg;g;mw Connection Setiings
Address: = [ wm:ans'orme( AR log disabled -
Answer Delay [msl: El;f Hstory cmef ) 2 e
Current Settings, Default Settinus %x‘;ﬁm 1 ¢ meLogm (— e
RS s o | 3
RS 485 l; E s L E—
o Handshake * 5 @ Com-Port
A;th 232 No H u “ e, ] - g
RS 485 O Baudrate: [19200 ] I
11:60:42 MODBUS 2012-04-05) s Lo E
MODBUS Configuration S P .
- IP Address: [ TCPPort: [
Mode: ke i &
Address: ~
Baudrate: @ [
Data Bits: i —
Paritv: Common Settings
Stoe Bits: Address: [0
Answer Delay [msl:
E'D! {93 Customer -> Station -> Transfomer -> Connection ide
Bus communication setup in the SITRAM® Multisense unit:
e Select Mode to "Bus Bridge"
e Enter unique address (1...254) for each unit in the RS485 bus
. Note: There can be up to 32 units in the RS485 bus currently.
e Enter "Answer delay" (0 ... 2550 ms) (suggested value: 0)
e Select baud rate (300 ... 115200) for RS485 current settings
e Select baud rate (300 ... 115200) for RS232 current settings
e Select MODBUS Mode to “Off”
Connection settings in SITRAM® Multisense Software:
e Select COM-Port in Connect via:
e Select correct Device
e Checkbox RS485 not selected!
e Select baud rate (300 ... 115200) for RS232 (same setting as gateway unit)
e Common settings: Enter correct address (own bus address)
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4.9.5.5.27 Bus-Bridge - Bus unit setup

SITRAM® Multisense SITRAM® Multisense Software

11:11:32 RS232i485 Setup  2012-04-05 @
Bus Communication Setup File “Edit -V
Mode: Bus Node = = @ cun;mer Connection Setings
Address: e
=¥ Transformer Connect via

Answer Delay [ms]: == Hstory 8 hiskon
Current Settings, Default Settinas ‘?‘ﬁ"; g;‘:eum ! ‘Logm
B {2 Online Sensors

RS 232 10200 = [19200 = 2 Btraction St Device: [

RS 485 38400 +| | 38400 s o Tel. Nr.: 0123456789
Handshak -1 Diagnostics
' € Com-Port

RS 232 No Handshake * 24
ART Device: [COM1 R

RS 485 O Baudrate: [15200 1 r

11:12:42 MODBUS 2012-04-05 . R 2|
" n %W € Network
MODBUS Configuration ; .
IP Address: [ TCPPort: [
Mode: — &
Address:
Baudrate: 35400 ®c
) Device: [Transfomator2 =~
Data Bits:
Paritv: Common Settings
Sto Bits: Address: [50
Answer Delay [msl:
2730k |
9% Customer -> Station -> Transfomer -> Connection ide

Bus communication setup in the SITRAM® Multisense unit:
e Select Mode to "Bus Node"
e Enter unique address (1...254) for each unit in the RS485 bus
. Note: There can be up to 32 units in the RS485 bus currently.
e Enter "Answer delay" (0 ... 2550 ms) (suggested value: 0)
e Select baud rate (300 ... 115200) for RS485 current settings
e Select MODBUS Mode to “Off”

Connection settings in SITRAM® Multisense Software:
e Select Bridge in Connect via:
e Device: Select the SITRAM® Multisense unit which serves as gateway
e Common settings: Enter correct address (own bus address)

4.9.5.5.28 Bus-Bridge - Gateway unit modem setup

The bus bridge function can also be realized with a modem connection on the primary side. The settings
for SITRAM® Multisense and SITRAM® Multisense Software are the same like in the point-to-point con-
figuration which are explained in (4.9.5.5.23).
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4.9.5.5.29

MODBUS

The connection of multiple SITRAM® Multisense units to a control system can be done via the MODBUS.
At this time Modbus is not realized in SITRAM® Multisense Software but for the sake of completeness it
is listed here.

#0 #90

USB
USB
RS 485
©
RS 485
RS 232

#91

4
RS 485
RS 232

#92

RS 232

RS 48T5 Bus
RS 485

#93

RS 485
RS 232

SITRAM® Multisense

13:30:47 RS232i485 Setup  2016-05-03
Bus Communication Setup

Mode: [MODBUS |
Address:
Answer Delay [msl:
Current Settings. Default Settings
Baudrate

RS 232 (19200 | (19200 |

RS 485 (19200 | [19200 |
Handshake

RS 232 [No Handshake 0
ART —

RS 485 ] 4 | |=
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4.9.5.5.30 MODBUS Configuration
e With the Enter key in the mode field the following selection can be done:

13:30:45 MODBUS 2016-05-03
MODBUS Configuration
Mode: [RS485 7 RTU 2]
Address:
Baudrate:
Data Bits:
Parity:
Stoe Bits:
Answer Delay [msl:

=3¢
c=23 BT - 148 <148 #10

e Mode
Off | RS485 RTU / RS485 ASCII / RS232 RTU / RS232 ASCII (Service purpose only)
Note: In case the MODBUS protocol via RS232 interface is active:

- data flow control (RTS / CTS) is not available
- the internal modem is not available

e Address

The unit address is to be entered in the address field. The address range from 1 ... 247 is
approved for the MODBUS communication. Addresses from 1...254 can be assigned for the
SITRAM® Multisense proprietary protocol.

Note: Actually, up to 32 units can be present in the same RS485 bus.

e Baud rate, data bits, parity und stop bits
o Set baud rate (2400, 4800, 9600, 19200, 38400, 57600 or 115200)
o The format coding of the serial MODBUS protocol can be set with these input fields:
= Setdata (7 or 8)
= Set parity (none, odd or even)
= Set stop bits (1 or 2)
Note:

The format coding will not be adapted automatically by changing the mode. Related to the
mode the format coding has to be entered manually.

Only the adjustment of the baud rate is used for the SITRAM® Multisense proprietary protocol.
The remaining settings will be ignored and the fixed values (8 data bits/ no parity / 1 stop bit)
will be adopted.

e Answer delay

In case problems occur with the communication an answer delay (0 ... 2550 ms) mostly solves
the problem.

Test options for SITRAM® Multisense 9
An image of the MODBUS statistics can be found in the lower left corner of the LCD display:
<==> 0; Counter of all MODBUS messages
->0 ; Counter of all received MODBUS messages
<-0 ; Counter of all transmitted MODBUS messages
#!0 ; Counter of all parity- and framing errors in the interface



5. MODBUS Function, Register und Address Mapping

The following MODBUS functions, register- and address ranges are used:

Modbus
Function
Code

0x02
Read
Discrete
Inputs

0x04
Read
Input
Registers

0x04
Read
Input
Registers

0x04
Read
Input
Registers

Modbus

Address
Dec / Hex

1000/ 3E8

10151 3F7

1000/ 3E8

10421412

2000/7D0
2002 /7D2
2004/ 7D4

2084 /824

3000

3015

Register
Address "
(5 Digits Dec)

11001

11016

31001

31043

32001
32003
32005

32085

33001

33016

SITRAM® Multisense

Alert status
Alert #1

Alert #16

Only the information whether an alert condition is
pending is returned. The level of the alert (e.g. Hi
or Hi-Hi) is not transmitted.
Sensor value

Sensor #1

Sensor #43

The sensor assignment is given below the mapping
tables.

The sensor value is transmitted as a signed integer.
Prior to transmission the real reading is multiplied
by 10 (to have a 1-digit precision). So to get the
‘real' measurement the returned value must be di-
vided by 10.

An open sensor input is returned as -32768
(0x8000).

Sensor value
Sensor #1
Sensor #2
Sensor #3

Sensor #43
The sensor assignment is given above this table.

The sensor value is transmitted as a floating point
value (32 bit, big endian).

An open sensor input is returned as a non signalling
NAN (Ox7FFFFFFF).

Alert status
Alert #1

Alert #16
The full alert status information is returned.

0 no alert
1 level 1 alert (not active)



Modbus
Function
Code

0x04
Read
Input
Registers

0x04
Read
Input
Registers

0x06
Write
Single
Register

0x06
Write
Single
Register

0x06
Write
Single
Register

Modbus

Address
Dec / Hex

4000-
4001

4002-
4003

5000-
5001

5002-
5003

1000

2000

Register
Address "
(5 Digits Dec)

34001 -

34002

34003 -

34004

35001 -

35002

35003 -

35004

40001

40002

41001

42001

SITRAM® Multisense

2 level 2 alert (not active)
3 active level 1 alert
4 active level 2 alert

Query ageing rate
Loss-of-Life in seconds

Time-into-Service in seconds

A value is returned within 2 MODBUS register as a
32-bit unsigned integer in big endian format.
Query System Status Registers

System Error

Extraction Chamber

A value is returned within 2 MODBUS register as a
32-bit unsigned integer in big endian format. A
value of O (zero) indicates proper operation.

Since V1.00-B0154
Holding Register
Test register #1, #2

To test the write functionality there are 2 registers
that may be modified freely. (The reset initializa-
tion values of the registers are 0xA5A5 and
O0x5A5A.)

Confirmation / Reset of alerts
Alert status #16 .. #1

The alerts are coded as a bit field and are presented
as a single MODBUS register (alert #16 -> 0x8000,
alert #1 -> 0x0001).

By writing a '0'-Bit at the corresponding position a
probably active alert can be reset. Writing ‘0000’ re-
sets all alerts.

Switch MODBUS protocol off

MODBUS off



Modbus
Function
Code

0x03
Read
Holding
Registers

Modbus Register

Address Address 1
Dec/ Hex (5 Digits Dec)

0 40001
‘1. ;1'0002
1000 41001
2000 42001

1 Modicon® PLC address schematic

Sensor Number Assignment MS9

SITRAM® Multisense

It is now possible to switch the MODBUS protocol
off via MODBUS. This is done by writing OxOOFF
(like OFF).

Holding Registers

16-Bit test register #1, #2

Alert status bit pattern #16 .. #1

MODBUS protocol statusRemark: The reading is al-
ways 0x0000. If the MODBUS status is OFF it is not
possible to read this status via MODBUS.

Currently the following assignment of sensor numbers applies:

OO NoulTh WN =

10

12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27
28

29

30..35
36..39
40 ..43

gas sensor Hz

gas sensor C2H2
gas sensor C2Has
gas sensor CO

gas sensor CO2
gas sensor C2He
gas sensor CH4

gas sensor O2

daily trend gas sensor Hz
daily trend gas sensor C2H2
daily trend gas sensor C2Ha
daily trend gas sensor CO
daily trend gas sensor CO2
daily trend gas sensor C2Hs
daily trend gas sensor CHa
daily trend gas sensor O2

weekly trend gas sensor Hz
weekly trend gas sensor C2H2
weekly trend gas sensor C2H4
weekly trend gas sensor CO
weekly trend gas sensor CO2
weekly trend gas sensor C2He
weekly trend gas sensor CH4
weekly trend gas sensor O2

temperature sensor (measurement chamber)

temperature sensor (oil)
oil moisture
oil moisture relative in [%]

TDCG

external bushing sensors (0..80V, 0 .. 20mA AC inputs)
external analog sensors (0/4 .. 20mA DC inputs)
virtual sensors (hot spot, ageing rate, etc.)
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5.1 MODBUS TCP
MODBUS TCP is always available. TCP port number is fixed to 502.

5.2 MODBUS Serial Communication Examples

This chapter describes working test setups for MODBUS communication. The following hardware and
applications were used to test the MODBUS communication with SITRAM® Multisense. Both test appli-
cation are free for download. The hardware is not the only hardware that is working with SITRAM®
Multisense. The devices are just an example.

Applications (for Microsoft® Windows):

e Modpoll Modbus® Polling Tool (Command Line Tool)
FOCUS Software Engineering (www.focus-sw.com)

Hardware:
e USB/RS485 Converter (FTDI Chip)

5.2.1 MODBUS/ASCII via RS232 (using Modpoll)

This test of SITRAM® MultisenseMODBUS/ASCII via RS232 (RS232 only available for service purposes)
was executed using the Modpoll application. Connection, setup and results are shown below.

e Physical Connection

RS 232
RS 232

e SITRAM® Multisense Setup and Data Screen Dump

11:32:54 MODBUS 2007-06-26
MODBUS Configuration

Mode: [R§232 7 ASCI 2]
Address:
Baudrate:
Data Bits:
Parity:
Stor Bits: M %]
Answer Delay [msl: D

)

e SITRAM® Multisense can be set up without any answer delay (due to full duplex on RS232).
e Modpoll Result Screen Dump
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o O \WINDOWS' system32 cmd.exe

modpoll — FieldTalk<{tm> Modbus<R> Polling Utility
Copyright <c? 2882-2@86 FOCUS Software Engineering Pty Ltd
Visit http:/swww.modbusdriver.com for Modbus libraries and tools.

Protocol configuration: Modbus ASCII
i i : AddresssId = 78, start reference = 1817, count = 8
: COM3, 19288, 7. lewven
: 16-hit register. input register tahle

Polling slave ...
[1817]1= 193

e The Modpoll utility expects the start reference to be set to the register 1017 to query the SITRAM®
Multisense external sensors 1..8 (address=1016..1023, register=1017..1024).

5.2.2 MODBUS/RTU on RS485-Bus (using Modpoll)

This test of SITRAM® MultisenseMODBUS/RTU on RS485 bus was executed using the Modpoll applica-
tion and an USB to RS485-converter. It demonstrates the ability to connect multiple SITRAM® Multisense
devices to an RS485 bus. Connection, setup and results are shown below.

e Physical Connection /| RS485 Bus Topology
#0 #90

USB
USB
RS 485
©
RS 485
RS 232

RS 485
RS 232

RS 232

RS 48T5 Bus
RS 485

RS 232




SITRAM® Multisense (only device #91, #92) Setup:

13:30:45 MODBUS 2016-05-03] [13:30:35 MODEBUS 2016-05-03

MODBUS Confisuration MODBUS Confisuration

Mode: [RS485 7 RTU 2] Mode: [RS485/ RTU 2]
Address: Address:
Baudrate: 19200 ¥ Baudrate: 19200 ¥
Data Bits: Data Bits:
Parity: Parity:
Stor Bits: 1 s Stop Bits: 1 =

Answer Delay [msl:

=
=

Answer Delay [msl:

=g Ry [1*=
<==>079 -» 148 <-143 #I0 <==>365 -» 117 <-117 #I0

e SITRAM® Multisense is set up with an answer delay. Each SITRAM® Multisense on the bus has its own
unique address (#90 .. #93, #0 reserved for the bus master).

e Modpoll Result Screen Dump (device address 91...address 92; main Gas results)

0WS\system32\cmd.exe

1 GAS measurement values

FieldTalk(tm) Modbus(R) Master Simulator
Copyright (c) 20©2-2012 proconX Pty Ltd
Visit http://www.modbusdriver.com for Modbus libraries and tools.

Protocol configuration: Modbus RTU

Slave configuration...: address = 91, start reference = 2001, count = 4
Communication : COM5, 19200, 8, 1, none, t/o 1.0 s, poll rate 1000 ms
Data type : 32-bit float, input register table

Word swapping : Slave configured as big-endian float machine

-- Polling slave...
[2001]: 1.22995@
[2003]: ©.502667
[2005]: ©.185333
[2e©07]: 3©1.0610805

FieldTalk(tm) Modbus M Simulator

Copyright (c) 2©02-2012 proconX Pty Ltd
Visit http://www.modbusdriver.com for Modbus libraries and tools.

Protocol configuration: Modbus RTU

Slave configuration...: address = 92,
Communication : COM5, 19200,
Data type : 32-bit float,
Word swapping.........: Slave configured

“H

2001, count = 4
1.0 s, poll rate 1000 ms
table
-endian float machine

"3 0
Hed 30

mom M

Polling slave...
20 : ©6.0064704
2037 : 1.#QNANO
©5]: 1.#QNANO
© .©088296




Installation and Operation Manual
SITRAM® Multisense 9

6. RS 485 Wiring

This chapter contains information for the wiring of the RS485 connection.

6.1 RS485

The RS485 interface is implemented as a three-wire interface. The three signal wires must be clamped
onto connector #9, pin 1, pin 2 and pin 3 inside of the SITRAM® Multisense. Care must be taken for the
right polarity.

4-wire
Device
NR+|R-| T-|T+
)| — Phone A
Phone B
* GND
—9 }RS485 (OutA®)
—— RS485 (Out B®)

6.2 Termination, Biasing, Grounding and Protection of an RS485 Bus

Termination, biasing, grounding and protection of an RS485 Bus is a complex thing and far beyond the
scope of this document.
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7. Trouble shooting

7.1

Extraction Chamber Error

This chapter describes the error analysis and troubleshooting of the extraction chamber. The following
short description guide describes the process in short form. The following chapters describe the extrac-
tion chamber process with detailed background information to the short description guide.

7.1.1

Short description on Site

Step by step procedure:

Never switch off and on the supply voltage of a faulty unit to bring it back into function!

Ensure that the ,Mount - Activating the unit” key is active (| i, i

Make sure that the external gate- / ball valve was not accidentally closed.
Check the extraction error status icon on the main menu.

Use the SITRAM® Multisense service tool to read out the service data.

Carefully remove the protection cover.

Check the extraction chamber by visual inspection.

Check for oil leakage in the protection cover or inside of the unit.

Check if any loose pneumatic connections (air white / oil yellow) can be found.
Check if any loose electric connections can be found.

If necessary repair or exchange defect components.

If no errors can be found in the unit, open the extraction status menu.

Acknowledge the extraction error in the extraction status menu via the WV key.

Observe the unit during the initialization cycle is being executed.
Wait for the next measurement cycle and observe the process.
In case a new error occurs, read out the service data again.

Send the service data (ZIP file) to the Service Department (support@siemens-energy.com) and
wait for an answer.

7.1.2 Short description via Remote Access

Step by step procedure:

Never switch off and on the supply voltage of a faulty unit to bring it back into function!
Use the SITRAM® Multisense service tool to read out the service data.

Send the service data (ZIP file) to the Service Department (support@siemens-energy.com) and
wait for an answer.

In case the Siemens Energy Service Department recognizes the problem as a hardware error, an
onsite service is necessary.

The Siemens Energy Service Department will send a command file that resets the unit.

For transferring the command file to the unit use the SITRAM® Multisense service tool.

Never transfer an old command file, which you received at an earlier time for a different unit,
to the actual unit.

Check the operating status after some time.
In case the unit does not work, an onsite service is necessary.


mailto:support@siemens-energy.com
mailto:support@siemens-energy.com

7.1.3 Gas-Extraction Principle

The ,gas-in-oil” analysis system SITRAM® Multisense 9 is based on the so called ,Headspace” principle,
which extracts the error gas out of the transformer oil. The complete extraction- and measurement unit
consists of the following components: connection unit, valves, pneumatic tubes, oil pump, depression
compressor, flow meter, level sensors, pressure sensor, oil separator, extraction unit (extraction cham-
ber with moisture in oil- and temperature sensor and heating), measurement cell with heating and front
plate complete (measurement- and controller card with alphanumeric keypad and display).

7.1.3.1 Extraction cycle

During the extraction cycle the extraction chamber is partially filled with oil. To extract the error gas out
of the olil, it is warmed up and circulated. Afterwards the air, accumulated with gas, is pressed into the
measurement cell by completely filling the extraction chamber with oil. After the measurement cycle
the oil is pumped back into the transformer.

7.1.3.2 Unit Activation

The extraction can only work if the device on the transformer or a test facility has been activated.
After the unit was installed correctly, the user has to set the unit into operation by pressing the key
.Mount - Activating the unit”. The initialization cycle starts and must be successful completed so that the
unit is ready for operation.

The unit status is visible in the extraction status menu. The keys ,Unmount” and ,Mount” can be found
in the footer. Only one key can be selected at one time.

The following illustration shows the status ,Unmounted”. The key ,Unmount” (gray background) cannot
be selected — the key ,Mount” (white background) can be selected in this case.

ia H

Unmount - Deactivating the unit / Mount - Activating the unit

After the key ,Mount” was pressed the unit changes into the initialization cycle. The two keys thereby
change as follows:

7.1.4 Extraction Error

With every complex unit there is a risk of failure. The same applies to the units from the SITRAM® Mul-
tisense family.

In case of a failure the following dangers must be avoided:
e Pollution
e Oil leakage
e Penetration of air into the transformer (Buchholz Relay)

The control software of the unit (firmware) is trying to avoid these dangers with different control- and
test algorithms. However if the firmware still discovers a status of abnormal or unusual behavior the
extraction cycle will be stopped (pump and compressor ,off”, all valves ,closed”) and the system set into
error status. This error status can only be left by human intervention.

Important: An electrical power outage will not reset this error!
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7.1.5 Extraction Error — Indication

An error status is indicated in the main menu and extraction status menu by means of a big, flashing
warning icon or by a small, flashing warning icon in the status list (upper left).

S&11 2011-07-02]| [V :44:19 Extraction Status 2013-12-03
H- | 16 | PPM [ ]
Cz2H: | 49 | ppm =
&
C2Ha | 57 | pPm [
CO 1| 208 | pPmM ]
w0000 viooooes H2O [ 12 L =
g~ =
B ] [ T W

7.1.6 Extraction Error — Analysis- and Acknowledgement Possibilities

An extraction error can only be set back by human intervention. This can be done manually on site or
by remote access via firmware command.

The following chapters describe the analysis- and acknowledgement possibilities in case of an error.
Therewith the differences between on site and remote access will be shown. A remote analysis is only
possible when a remote access is available on the unit.

It is not allowed to switch off and on the unit or to perform software reset in any case! The unit firm-
ware has a big internal cache memory in which the activities of the extraction system are stored. The
internal cache memory resides in the not remanent part (RAM) and therefore the activities will be lost
in case of a reset (hardware/software). Thus, all activities, which are also used for troubleshooting,
would be lost in the event of a reset.

The cache memory is read by using the SITRAM® Multisense service tool.

7.1.6.1 Service-Data Read Out

In case of an error all data should be read out via the SITRAM® Multisense service tool, before further
intervention. The cache memory data of the error cycle contains potentially valuable information which
should therefore be stored. This data is needed by the Siemens Energy service technician to localize the
problem. If the SITRAM® Multisense service tool is used for troubleshooting, also do not perform a
download in the meantime, because this would restart the unit as well. The update request which the
SITRAM® Multisense service tool proposes when a unit is detected must be terminated. The last DGA
analysis data (Service Data Read) will not be used and therefore can be marked (date and gases) as
unknown.
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7.1.6.2 Short Instruction Service Data Read Out

This short instruction should help to read out the service data with the SITRAM® Multisense service
tool.

e Unpack the SITRAM® Multisense service tool into the desired folder (Zip file)
o Connect unit

e Start SITRAM® Multisense service tool

e Select interface g| (serial/network)

e Enter COM port and baud rate for the serial interface

e Enter IP address and port number for the network interface

e Pressthe Deviee? |key

e Terminate and skip boot loader-, firmware- and parameter update
e Read out service data only (service data read)

e Insert last DGA analysis data or mark as unknown (date and gases)
e Select storage location

e Assign a file name or accept automatic file name assignment

e Start service data read out (service data read)

e Wait for completion

7.1.6.3 Extraction Error — On site Analysis

To confirm an extraction error, the unit protection cover must be removed. It should be checked if the
unit protection cover is contaminated with oil. Also the unit should be checked by visual control to
ensure that it is intact.

If damages are recognized on the unit the related parts must be repaired or must be exchanged. Ensure
yourself that the gate- / ball valve is completely open and that the unit is in status ,Mounted”.

7.1.6.4 Extraction Error — Extraction Status Menu

The error is also indicated in the extraction status menu. There could be a problem within the oil-
(foreign bodies or dirt) or air tube system (leakage), which is not recognizable as oil pollution in the
device or the protection cover. The red mark in the following illustration indicates the area in which the
error messages will be displayed in case of an error.

17:34:52 Extraction Status 2011-07-02|

5 S5 |
v

D:

Extraction error status menu with error message mark

¢

g
|

The area for the error message is to narrow to show the possible error reason. The error message is
displayed in short form. The following table shows possible reasons that can occur if the extraction fails.
As many components are involved in the extraction cycle, the analysis of the error cycle cache memory
data is essential for the troubleshooting.



Error Message

fill sensor x short
fill sensor x open
fill level cascade
fill level x bad

Possible Reason

Hardware-Error
Hardware-Error
Hardware-Error
Hardware-Error

flow stuck Pump P1, oil tubes, valves, flow meter

flow leak Oil tubes and valves
m-chamber offline Measurement cell hardware-error
no depression (drain/flush) Air tubes, valves and compressor
level timeout (drain/flush) Whole system
depress. timeout (fill) All tubes, valves and compressor
depress. pressure stuck (fill) All tubes and compressor
depress. timeout (circ) All tubes, valves and compressor

depress. pressure stuck (circ) All tubes, valves and compressor

depress. lost (circ)
depress. change

no pressure rise (fill #x)
timeout (fill #x)

detect overall timeout
detect amb. pres. timeout
detect depres. pres. stuck
fill level #x lost

leak check failure

All tubes and valves
All tubes and valves
All tubes and valves
All tubes and valves
All tubes and valves

Air tubes, valves and measurement cell

Air tubes and valves
Oil tubes and valves
All tubes and valves

7.1.6.5 Extraction Error - Acknowledgement by Hand
As soon the system is working again, the error can be acknowledged. This is done in the extraction

status menu by pressing the WV key.

After the WV key was pressed the initialization cycle starts. This cycle should be observed. The pro-

tection cover is not remounted yet. When the initialization cycle is finished the unit, until the next
measurement cycle (every 20 minutes), goes into the status wait. The measurement cycle should be
observed without the protection cover as well, because not all components are used in the initialization
cycle.

In case an error occurs again, the service data must be read out again from the unit via the SITRAM®
Multisense service tool. For analysis the read out service data has to be sent to the service department
(support@siemens-energy.com). Before taking any more steps, wait for the answer of the service de-
partment.

7.1.6.6 Extraction Error - Acknowledgement via command file

The acknowledgement via command file requires a communication connection to the unit. The service
data has to be read out and sent to the Siemens Energy service department.

Different answers of the Siemens Energy service department are possible. A hardware problem can
indicate that an onsite visit is necessary or maybe the problem can be solved with a so called unit com-
mand file.


mailto:support@emh.de
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To transfer this file to your unit, only use the SITRAM® Multisense service tool. NEVER transfer an old
command file, which you have received in the past for a different unit onto the actual unit without
contacting the Siemens Energy service department.

The extraction unit is very complex. To confirm an error without a detailed analysis and to act accord-
ingly can result in different dangers.

Rev. 2.0, 11.22 © 2022 Siemens Energy Page 157



Installation and Operation Manual
SITRAM® Multisense 9

7.1.7 SITRAM® Multisense Service Tool
SITRAM® Multisense Service Tool is a helper software for the units of the SITRAM® Multisense family.
The software is mainly used for:

e Update the firmware and parameterization of SITRAM® Multisense units

e Read out service data (configuration, parameterization, diagnostic- and measurement data)

7.1.7.1 Distribution / Installation

The SITRAM® Multisense service tool is distributed as a compressed file (zip-file). An installation is not
necessary. Just unpack the compressed file into the desired folder.

7.1.7.2 System - Requirements
The following system requirements must be fulfilled for the SITRAM® Multisense service tool:

e Personal Computer (PC) with Microsoft® Windows operating system like Windows XP, Vista,
Windows 7 or Windows 8.

e Ethernetinterface
e Option: RS232 communication interface (internal RS232 or USB-to-RS232 adapter)

7.1.7.3 Diagnosis Cycle — Data Read Out
Proceed as follows to read out service data with the SITRAM® Multisense service tool.

7.1.7.3.1 Connection and Start

The unit of the SITRAM® Multisense family has to be connected to the PC by network cable to the net-
work interface or by serial cable to a free COM port. Next the SITRAM® Multisense service tool can be
started via the start file.

7.1.7.3.2 Interface Selection

SITRAM® Multisense units can be connected via Ethernet- or serial interface. The key in the upper left
corner functions as a switch for the following two interface selections:

e 5% When Ethernet is active, IP Address: and Port Number: must be entered.
The IP address depends on the network settings (fixed IP /| DHCP).
The port number is defined by the SITRAM® Multisense unit Ethernet settings.

[ Communication Port Settings ]

E IP Address: [192.168.6.47 Port Number: 49152
Device ? | [WS9' #58592, V1.00-0032

Figure: Ethernet Interface Selection
e % When serial connection is active, COM port and baud rate will be set via the selection fields.

[ Communication Port Settings ]

P0ﬂi[COM1 L”auto EI Baudrate: (19200
Device ? IMSQ'. #58592, V1.00-0032

Figure: Serial Interface Selection (COM Port)
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7.1.7.3.3 Device Detection
The connected unit must be detected before you can work with it.
The following screenshots show the connection detection. The handling with Ethernet is similar.

To start the device detection the PC COM port (Communication Port Settings) has to be chosen to whom
the unit is connected.

Note: The standard baud rate of 19200 must only be changed if a different baud rate is set on the unit.
When the Device? Key is pressed, the detection cycle starts.
Choose COM port and baud rate

[ Communication Port Settings ]

ﬂ Port: |v|auto v] Baudrate: | 19200 vI
Device ? I

e Start the device detection

[ Communication Port Settings ]

.__I ICC!.H ;”autc: ;|
4’ IFIushm; COM

e Device detection is being performed

[ Communication Port Settings ]

_I [comt  ~|lauto  ~]
I lfluer. device

e The device was recognized

[ Communication Port Settings ]

l:’0"t1|COM1 j|auto j Baudrate:|19200 .I
Device ? | ['MS9, #58592, V1.00-0032

Figure: Sequence of the device detection

e After successful device detection the text field Device? is displayed with the following

contend:
e Device name: '‘MS9'
e Serial number: #58591
e Firmware version: V1.00-B0032

In case the unit was not recognized, ensure that the settings for port number and baud rate are
correct and repeat the process. When using Ethernet the connection to the device can be checked with
the PING command. Ensure that IP address and port number is set correctly.
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7.1.7.3.4 Firmware- and Parameter Update

Consider: In case of an error on the device, a firmware update may under no circumstances be exe-
cuted.

=101 x|

Figure: Update Request

In this case, close this dialog box by pressing the No button to skip the update flow. If there is no error
in the device, an update can be started by clicking the Yes button. If the following message appears at
the beginning, no update is necessary, this message can be acknowledged with OK.

Prepare Service Data Read X
% Enter latest DGAresults or mark unknown.

Next press "Start’; Select a service data file;
Wait for the read actions to complete ...

7.1.7.3.5 Service data Read Out (Service Data Read)

In case of an error of SITRAM® Multisense the SITRAM® Multisense service tool may only be used for
service data (configuration, parameterization, diagnosis- and measurement data) read out.

7.1.7.3.6 Latest DGA Analysis Data - Latest DGA Results

To read out the service data with the SITRAM® Multisense service tool, the results of the recent DGA
analysis (Dissolved Gas Analysis), which you received from the laboratory, must be entered. Depending
on the used SITRAM® Multisense type different amounts of reference gas values are required.

If available the values (date & reference gas values) must be entered in the related fields. Otherwise the
fields ,? “, which stands for not available (unknown), must be checked.

[Service Data Read ]

Latest DGAResults
Date (yyyy-mm-dd): (2017-01-10 [ Unknown 7
C2H2 [ppm]: |— [w 7 Hz [ppm]: |— v 7
C2H4 [ppm]: |— [w 7 CO [ppm]: |— [ 7
C2H6E [ppm]: |— v ¢ CO2[ppm]|— [v 7

CH4 [ppm]: |— [w 7

R Oil Temp. [°C]: |— v 7
B -ﬂ-% - — o
—l & Humidity [ppm]: |— I %

Stat | | =

Figure: Latest DGA analysis data

Next location and file name, where the diagnosis date should be placed, must be selected. Therefore,
press the '..."-key. By default, a file name, which consists of unit name, serial number, read out date

(YYYYMMDD) and read out time (hhmmss), will be offered (i.e. SITRAM® Multisense-#28822-
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20090918-120202.dat). The default location for the service data file is the "Personal data storage” di-
rectory of the user.
7.1.7.3.7 Execute the Service data Read Out
By pressing the Start key, the data read out will be started. The following steps will be executed:
e Read out the device configuration

UZHD PP |— V¢ GUZ PP — v o

CH4£pme:|— V? 02[ppm]|— V2

3 Oil Temp.'CL[— @ 2

1 36\ Humidity [ppm]: |— v 2
[CABoH )| [Cusers\kunDesktopMs9-#58592-20161 |

busy...

Service dataread... A
- Start communication...
- Read device configuration...

e Read diagnostic data
e Read extraction chamber data
e Read trace data

A2 AR TS S UL A v s R N 14 AL N v o=

CH4 [ppm]: |— vV 2 02[ppm]|— v ?
ﬁ b Oil Temp. [*C):|— )
SQ Humidity [ppm]: |— v ?

[(C8tEi)] [Cousers\kunDesktopWS9-#58592-20161 .|

At the end, the read-out data (.dat) are compressed and stored into a zip (.zip) file with the same name.
The prerequisite for this is, of course, that a data compression program on the PC is present. The un-
compressed file (.dat) will be removed.

For error analysis please send the compressed file to the Siemens Energy service department (sup-
port@siemens-energy.com).
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8. Technical data
General

Optional nominal voltages
of auxiliary supply:

Power consumption:
Housing:
Dimensions:

Weight:

Operation temperature:
(ambient)

Oil temperature:

(in the transformer)
Storage temperature:
(ambient)

Oil inlet pressure:

Supported
Fluids:

Connection to valve:

Safety

Insulation protection:
Degree of protection:

Measurements

Gas/Moisture-in-Oil Measurement

Measuring Quantity

Hydrogen H2

Carbon Monoxide CO
Carbon Dioxide CO:2
Methane CHa
Acetylene C2H2
Ethylene C2H4
Ethane C2Hs

Oxygen O2

Moisture H20

LDL = ,Lowest detectable Limi

120 VAC 50/60 Hz 1) or

230 VAC50/60 Hz 1) or

120VDC 1) or

230VDC 1)

Other nominal voltages on request!
CATII

max. 600 VA

Aluminum

W 263 xH 274 xD 331 mm
approx. 15 kg

-55°C ... +55°C

(below -10°C display function locked)
-20°C ... 490°C

-20°C ... +65°C

0 - 800 kpa

(negative pressure allowed)
mineral Oil

synthetic Ester on request

G 12" DIN ISO 228-1
or
17" NPT ANSI B 1.20.1

CE certified

IEC 61010-1:2002
IP-55

Range Accuracy? and Expected Accuracy
LDL® and LDL in the
Field®
5...10,000 ppm +5% +5ppm +15% +25ppm
20 ... 10,000 ppm | +5% +20ppm +20% +25ppm
20 ... 20,000 ppm  £5% =20ppm +20% +25ppm
1...5,000 ppm +5% +1ppm +20% +25ppm
1...10,000 ppm +5% +1ppm +20% +5ppm
1...10,000 ppm +5% +1ppm +20% =10ppm
1...10,000 ppm +5% +1ppm +20% +=15ppm
1,000 ... 50,000 +10% +£1000ppm  +10% £1000ppm
ppm
1...100 % +3% +=1ppm +3% +3ppm

ts"

Reproducibility

+1% +2ppm
+1% +=2ppm
+1% +2ppm
+1% +=2ppm
+1% +2ppm
+1% +2ppm
+1% +2ppm
+2% +2ppm

+3% +3ppm



Operation Principle

B Miniaturized gas sample production based on headspace principle (no membrane, negative pres-
sure-proof)

B Patent-pending oil sampling system (EP 1 950 560 Al)

B Infrared NIR gas sensor unit for CO, CO,, CH4, C2H2, C2H4, C2Hs and O2
W Micro-electronic gas sensor for Hz

W Thin-film capacitive moisture sensor

Digital Outputs and Analogue Outputs (Standard)

Digital Outputs Max. Switching Capacity
Type (Free assignment)
Relay 220 VDCIVAC/ 2 A1 60 W potential free
Analogue DC Gutputs fE:I:‘il;:s Alternative functions
Type Range

Current DC 0/4 ... 20 mADC H2Con. Free configurable
Current DC 0/4 ... 20 mADC CoHz Con. Free configurable
Current DC 0/4 ... 20 mADC C2H4 Con. Free configurable
Current DC 0/4 ... 20 mADC CO Con. Free configurable
Current DC 0/4 ... 20 mADC Moisture Con. Free configurable
Current DC 0/4 ... 20 mADC CO2 Con. Free configurable
Current DC 0/4 ... 20 mADC C2He Con. Free configurable
Current DC 0/4 ... 20 mADC CH, Con. Free configurable
Current DC 0/4 ... 20 mADC 02 Con. Free configurable
Current DC 0/4 ... 20 mADC TCG Free configurable
Analogue Inputs and Digital Outputs (optional)

Analogue DC Inputs (External sensors) Accuracy Remarks
Type Range of the measuring value
Current DC 4 x0/4 ... 20 mADC <0.5%

Analogue AC Inputs (Cap. HV Bushing) Accuracy Remarks
Type Range of the measuring value
Voltage AC 6 x0 ... T00VAC <1.0% Sampling rate: 4 kHz
or or Configurable by jumpers
Current DC 6 x0/4 ... 20mADC Y
Digital Outputs

Type Control Voltage Max. Switching Capacity
Opto-coupler 5x 5VDC Uce: 4 V (rated) / 35V (max.)

Uec: 7 V (max.)
Uce: 40 mA (max.)



Communication
B RS 485 (proprietary or MODBUS® RTU/ASCII protocol)

B ETHERNET 10/100 Mbit/s copper-wired / RJ 45 or fibre-optical / SC Duplex (proprietary or MOD-
BUS® TCP protocol)

B On-board GSM or analogue modem for remote access (Option)
B On-board DNP3 serial modem (Option)
B On-board IEC 61850 modem (Option)

Notes
DBy the nominal voltages the following nominal voltage ranges result:
120V = 120V -20% =96 Vmin 120V +15% = 138 Vmax
230V > 230V -20% =184 Vmin 230V +15% = 264 Vmax
2 Accuracy of the detector during calibration process under controlled laboratory conditions
3 According to headspace method described in IEC60567:2011

“Related to temperatures, ambient +20°C and oil +55°C, Accuracy for moisture in oil H20 only valid
for mineral transformer oil types

5)Default jumper configuration: Current
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9. Dimensional drawings
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9.1 Dimensions of valve connection

9.1.1 Connection thread G 12" DIN ISO 228-1

55°

246.32
@47.80

9.1.2 Connection thread 12" NPT ANSI B 1.20.1
60°

48.26
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Customer Feedback formular

Please complete the Sign Off section at the bottom of form to confirm each page of this document has been read and
complied with in full.

Originator — Name and initials Date

Contact details (address [ email) Phone

Project Reference Customer Region
Product Type Part Number Serial Number
Multisense 9

Please enter details below e.g. comments; complaints; evidence of good practice; incident reports; observations
and recommendations, including any associated with health, safety or the environment, etc., also include any
names/contact details of other relevant personnel.

Sign off section

Name (CAPITALS BLOCK) Signature Date

Please send email completed to support@siemens-energy.com with the subject PLM — Multisense 9

Rev. 2.0, 11.22 © 2022 Siemens Energy Page 168
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Siemens Energy Global GmbH & Co. KG
Grid Technologies Service
Humboldtstr. 64

90459 Nuremberg, Germany

Customer Support Center
Telefon:+49 911 6505 6505
E-Mail: support@siemens-energy.com

For more information, please visit our website:
siemens-energy.com/gt-service

Subject to changes and errors. The information given in this document
only contains general descriptions and/or performance features which
may not always specifically reflect those described, or which may un-

dergo modification in the course of further development of the products.

The requested performance features are binding only when they are ex-
pressly agreed upon in the concluded contract

Siemens Energy is a trademark licensed by Siemens AG.

For the U.S. published by
Siemens Energy, Inc.
440 N Alafaya Trail
Orlando, FL 32826

USA


https://www.siemens-energy.com/gt-service
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