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NOTICE

The information contained in this document is subject to change without notice.

ECHO Magnet Services BV shall not be liable for errors contained herein or for
incidental or consequential damages in connection with the furnishing, performance
or use of this material.

ECHO Magnet Services BV assumes no responsibility for the use or reliability of its
software on equipment that is not furnished by ECHO Magnet Services BV

This document contains proprietary information which is protected by copyright. All
rights are reserved. No part of this document may be photocopied, reproduced or
translated to another language without the prior written consent of ECHO Magnet
Services BV.

MPS is powered from hospital wall panel feeding the MRI unit but NOT from equipment
transformer. Feeding the unit from system transformer will result in EQUIPMENT damage to the

I In the case of working on a CANON/TOSHIBA or SIEMENS Symphony system, make sure that the
MPS.

License Agreement

This equipment is manufactured by a 3 party service company and is not
approved by any of the OEM' s. Risk of Quench (sudden release of energy and
helium inside the magnet) exists in the nature of dealing with MRI magnets. The
user of this equipment hereby accepts ALL direct and indirect (economical and
legal) responsibilities of working on MRI systems while using this particular
equipment. ECHO Magnet Services BV shall not be liable for errors contained
herein or for incidental or consequential damages in connection with the
performance or use of this equipment. This MPS should only be used by trained
personnel in the procedures described in it' s user' s manual. Alteration of this
equipment (including reverse engineering, decompilation and disassembly) is
prohibited. Unauthorized use is also prohibited. DECLINE at this point if you are not
trained both on this equipment and on the MRI machine you intent to use this
equipment on. EVEN IF YOU ARE THE TRAINED and AUTHORIZED PERSON,
READ THE USER’ s MANUAL FIRST.

Warranty

The equipment has been tested and inspected. It is warranted for a period of one
year, from the date of first shipment. This warranty requires that the equipment was
used within its rating.

Equipment that is returned shall be well packaged and shipped freight prepaid.

The company will not be liable for damages including lost profits, down time, or any
other incidental or consequential damages arising from the use or inability to use
the product.
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Safety

Always refer to the appropriate magnet ramp procedures. The power supply is air
cooled, make sure that the cooling fans are rotating and are not obstructed. Always
feed the MPS from MRI PDU where the cabinet is connected to a proper electrical
grounding. Do not operate the unit where there is flammable gases. Do not remove
the covers of the equipment to reach internal circuitry. Always connect and use the
equipment w.r.t. the users manual. Always turn off the AC supply to isolate the
power before connecting or disconnecting the ramp leads and connectors. This
MPS unit contains highly ferrous materials, DO NOT bring it into the magnet room.
Failure to observe these warnings will result in equipment damage and physical
injury. Do not lift the equipment by hand. Always wear safety shoes while moving
this unit. Always lock the wheels before operation. Do not use this equipment
unless you are trained on MRI magnets and on this MPS unit.

Overview

This Magnet Power Supply Unit (Voyager - 5.3) is an air-cooled, moveable service
tool to energize or de-energize the superconducting magnet coil.

The MPS functions are controlled by a computer with a touch screen integrated to
the unit. Additional cable connections have to be established for connecting the
MPS to the MR system and for line power supply.

The MPS consists of:

. Universal Magnet Power Supply Unit

. Line power cables for different OEM’ s

. Step up transformer located in accessories box
. Ramp probes

. Ramp cables

. Heater cables for different magnets

. Transportation test plugs

A Little Bit of Cryogen Safety

Liquid helium temperature is 4.2K ( - 269 °C). It causes burns on the skin due to
this extreme temp. Wearing protective gloves, long sleeve non absorbent shirts,
face shields help reduce your risk of burning yourself.

In addition to this hazard due to extreme low temperature, expansion rate of liquid
helium at room temperature is around 750. So, 1 psi magnet pressure means a way
too high pressure when any port on the magnet is opened. Care must be taken to
reduce the magnet pressure before opening ramp ports or helium fill ports on the
magnet.
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Disclaimer

This unit is intended to be used only by qualified personnel who has adequate
training on MRI magnets and also on this service equipment. This manual
describes the operation of the MPS but does not include information which could be
obtained by trainings on different magnets. Each OEM and sometimes different
magnets from the same OEM have different characteristics and requires different
trainings on that specific magnet. Basic electrical skills about power cable
connections, 3-phase and single phase voltages, safety issues while dealing with
electrical connections is also a must before starting to use this equipment.
DECLINE at this point if you are not trained both on this equipment and on the MRI
machine you intent to use this equipment on. EVEN IF YOU ARE THE TRAINED
and AUTHORIZED PERSON, READ THE USER’ s MANUAL FIRST.

Definition of Terms and Some Simple BUT IMPORTANT
Explanations

Ramp Lead / Current Lead / Current Probe:
External probes inserted into magnet by the FE to connect MPS current carrying
cables with the main coil inside the magnet.

FCL (Fixed Current Lead):
Built in probes already inserted into magnet at the factory to connect MPS current
carrying cables with the main coil inside the magnet.

Main Coil Voltage (VCOIL):

Voltage drop observed on main coil ONLY when the main switch heater is ON. This
voltage is only available on GE and CANON TN150 magnets. The measurement
taps come from inside the magnet and goes to MPS from within the heater cable.
In case of GE LCC, the related pins are 9 & 10 on J5-1 or J5-2 on shim lead. In
case of not being able to engage the shim lead properly on an LCC magnet, Main
Coil Voltage will NOT be available. Therefore, after engaging the shim lead, it is
mandatory to perform an electrical check as described in the OEM manual to
ensure a good contact with: Main Heater - pins 1&2, Axial Heater - pins 5&6, Main
Coil Voltage - pins 9 & 10 at shim lead J5-1 or J5-2 connector. Optionally, for being
able to quench T1 and T2 shim coils to avoid any residual magnetic field left after a
ramp down, T1 Heater pins are 6&7, T2 Heater pins are 6&8.

These pin _numbers are for reference only, refer to OEM manuals for accurate
procedures and pin nhumbers.

450w/750w magnets do not suffer from this problem as they have a fixed
instrumentation cable but no removable shim lead. 450w/750w magnets always
have Main Coil Voltage available to MPS when proper cables are connected.
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Ramp Lead Voltage / FCL Voltage Drop (VLEAD):

This is the voltage drop observed on the ramp leads whether it is of external or
internal type. This voltage can be measured regardless of the main switch heater
being ON or OFF. Lead voltage will be something close to main coil voltage in case
the main switch heater is ON. Lead voltage measured at 100A (SIEMENS) or at the
rated magnet current (PHILIPS / GE) is called “Lead Voltage Check” or
“Resistance Check”. OEM manuals give the necessary specs for this lead voltage
to insure that the ramp leads have a good contact with the main coil inside the
magnet.

Lead voltage reaches the MPS through DVM cables.

Lead Voltage Measurement on PHILIPS Magnets:

A pair of 1.5 mt DVM cable supplied with the kit to be connected from the banana
jacks on the ramp leads to the jacks on MEU/MIB is needed. This voltage then
reaches the MPS from within the 15-Pin D-SUB heater cable.

Lead Voltage Measurement on GE Magnets:
Lead voltage reaches the MPS unit through a pair of 11 mt DVM cable supplied with

the kit to be connected from the banana jacks on the ramp leads to the jacks at the
back of the MPS unit. Use the end of this cable with more slack on the magnet side.

Lead Voltage Measurement on SIEMENS Magnets:
This voltage reaches the penetration panel (RF WALL) with the pre-connected

ramp cables coming from magnet to RF wall. Inside these "BLUE” and “"GRAY”
Andersen connectors, there are small pins (red & black) for measuring the lead
voltage. Then from this wall panel to the MPS, the kit has ramp cable convertors
converting blue and gray Andersen connectors to 500A red and black, round type
connectors. There is an 11 mt DVM cable extension supplied with the kit to be
connected from the banana jacks on these ramp cable convertors to the jacks at
the back of the MPS unit (see diagram on page 23).

A very high or floating lead voltage means that the DVM cable is not
connected.

A negative lead voltage measured during Lead Voltage Check / Resistance
Check means that the DVM cables are swapped.

reversely connecting them, OR improperly connecting them in any way; WILL

Continuing the ramp operation without connecting these DVM cables, OR
RESULT IN A MAGNET QUENCH.
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Absolute Pressure (psiA) and Gauge Pressure (psig):

Atmospheric pressure at sea level is 1 Bar (absolute) = 14.5 psiA = 0 psig
So, 16 psiA= 1.5 psig = 103 mBar

Whether external or fixed, current leads need cooling during ramp operation to
increase their current carrying capacity without overheating.

GE ramp leads have holes in the middle to release cold helium gas through, in
order to cool down the external ramp leads.

SIEMENS magnets have 16 psiA valve to open and release cold helium gas
through the FCL' s to cool them down.

PHILIPS magnets keep yellow valve (turret gas release or by-pass valve) open
and release cold helium gas through the ramp leads to keep them cold.

So, now, we need to over pressurize the magnet so that we can release this over
pressure through the ramp leads throughout the ramp operation.

Elements and factors creating pressure inside the magnet are: Main coil switch
heater, Axial/BO/EIS switch heater/helium bath heater also called - PRESSURE
HEATER.

A green M6 plastic hose is supplied with the kit for measuring magnet pressure.
This hose goes to shim lead output on GE magnets. It can be directly connected to
brass tee on Philips magnet turrets and there are adapters in the kit for connecting
this hose to helium fill port on Siemens and Canon magnets. Decrease the magnet
pressure to below 0.5 psig before opening helium fill port on the magnet.

SIEMENS & CANON magnets have PRESSURE HEATER to increase the magnet
pressure above 16 psiA (1.5 psig) so that the automatic release valve opens and
releases gas helium through the FCL’ s to cool them down. This is guaranteed by
observing 10K temperature drop on FCL temperatures after powering on the
pressure heater.

PHILIPS magnets keep B0 Heater ON to over pressurize the magnet throughout
the ramp operation. This provides adequate gas flow through the ramp leads
provided that the required time limit is not exceeded while parking the magnet
during ramp up. This time limit is well explained in OEM manuals.

GE LCC magnets have AXIAL Switch Heater where as "w” series magnets have
B0 Heater to pressurize the magnet.
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It is very important to keep Axial/BO/EIS Heater ON not only to help pressurize the
magnet but also to cancel the effect of induced current on Axial Shim Coils (GE
LCC) or shielding coil (magnets equipped with BO/EIS heater) on the main field
frequency during ramp up. We want to keep AX/BO/EIS Heater ON during ramp
down, too. These coils may be damaged due to excessive amount of induced
current or there will be a residual magnetic field left otherwise.

Some versions of GE magnet monitors have “"Ramp Mode” available under “FILL
MODE”. This mode also helps over pressurize the magnet.

While working on GE LCC Magnets, in the case of not being able to engage the
shim lead, there will be no axial heater nor a helium bath heater available as you
will need to remove the instrumentation cable at the magnet turret and connect
Auxiliary Ramp Down cable - or so called Direct Heater Cable. This auxiliary heater
cable has the main switch heater connection only. No axial heater, no coil voltage
taps are available.

As for normal operation but more importantly in this case (shim lead is not
engaged, auxiliary heater cable connected to turret), it is highly recommended to
use and adjust the valves provided with the kit for controlling the gas flow through
the ramp leads to obtain enough positive pressure inside the magnet. Keeping
magnet pressure above 0.3 or 0.5 psi usually provides enough gas flow through the
ramp leads. Please observe the frost on the ramp cables close to ramp leads. If the
gas flow is inadequate at the present magnet current, the frosted portion will be
close to ramp leads where as the frost will extend towards the ramp cables if the
flow is good.

Also in the case of not being able to engage the shim lead on a GE LCC magnet,
the MPS can NOT ramp down automatically as there will be no Main Coil Voltage
available to the MPS to follow. Automatic Resistance Check will still work as the
Lead Voltage will be available through the externally connected DVM cables from
ramp leads to the back of MPS. The user needs to go into “GE Expert Mode” to do
the ramp down manually after completing a successful Resistance Check. Enter
your customer code at the service password field to switch the MPS into manual
mode of operation. Then, follow the appropriate ramp down table specific to that
type of magnet to be used with auxiliary heater cable. The ramp down will be done
w.r.t. Lead Voltage instead of Coil Voltage. On the MPS manual control screen,
switch the voltmeter to VLEAD (Lead Voltage) if it is in VCOIL (Coil Voltage) mode.

This manual is NOT intended to tell procedures overriding the ones in OEM
manuals. The user needs to strictly follow the OEM manuals for all specs and
absolute procedures.
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DESCRIPTION OF SYSTEM HARDWARE and OPERATIONAL SCREENS
Main Power Supply

The unit includes a 1000A main power supply. It is fed by 3-phase, 380VAC input.
The MPS output current is limited by software depending on the selected magnet
type and is fed via a Ramp Down Accelerator to the MPS output connectors. The
RDA is automatically shorted by an internal relay. Manual by-pass is also
available on manual control screens.

Actual output current is measured by an internal current transducer connected to
the Control Circuit. For service, it can be directly measured at connectors in the
front. This is particularly useful when there is a power failure during ramp
operation. Magnet current can be measured with a DVM in mV mode (Magnet
current = mV x 20 A/mV) even when the power to MPS is lost.

Ramp Down Accelerator

To run down the magnet, the MPS is equipped with a Ramp Down Accelerator
(RDA) which consists of heavy-duty semi-con components embedded in heat
sinks and cooled by heavy duty fans.

To activate the RDA, the MPS opens a relay that is connected in parallel. The
energy that is stored in the magnet coil is converted into heat inside the RDA and
the magnet current is ramped down. During ramp up, the relay is closed to by-
pass the RDA.

Shorting Relay

The unit is equipped with shorting relays that are normally closed. During different
phases, the control circuitry will open the relays when required.

The shorting relays open when:

. The unit is performing lead check

. The unit is ramping down the magnet

. The unit is ramping up the magnet

. The unit is performing output voltage test during transportation tests

The shorting relays close when:

. The unit is turned off

. The line power fails (magnet current will safely run down via the ramp cables
and closed shorting relays)
. The unit is performing output current test during transportation tests
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Control circuit

The control circuit monitors and controls the operation of the MPS. Ramping
commands are initiated by the operator using the touch screen. The algorithm for
ramping is stored in a table at the internal computer. Required magnet specific
data are loaded each time a magnet is selected from the menus.

Current and voltage monitoring

The MPS output current and voltage is monitored by the Control Circuit. It is
reported via RS 485 to the internal computer. Additionally, a DVM can be
connected to the current monitor terminals on the MPS front panel.

Self Test (Transportation Test)

ABCDEF

The system self test can be initiated by pressing the "START” button on the left
(see the picture above). The blue LED’ s start turning on when each
corresponding self test is passed. If the related test fails, the corresponding LED
stays off. The system goes to next page only if all tests are successful.
Otherwise, the system health page is displayed. The software won’ t allow you to
continue unless the system succeeds to pass all the diagnostics on this system
health page. Please refer to next picture for diagnostics screen.
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e SYSTEM DIAGNOSTICS
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Internal Communication Test:

The internal computer tests communication to all seven subsystems which are
main switch heater, BO/EIS heater, pressure heater, Philips magnet electronics
communication unit/FCL temperature reader, lead/coil voltage reader, main power
supply communication, output current measurement unit.

Philips MIB/MEU Communication Test:

The MPS communicates to the magnet electronics when the selected OEM is
PHILIPS during a ramp operation. This test checks this function with the help of a
dummy plug connected to PHILIPS connector at the back of the unit.

FCL1/FCL2, Lead Voltage, Coil Read Tests:
There is a dummy plug set connected to SIEMENS connector and J2/J6 at the
back of the MPS. The system software tests the MPS unit’ s ability to read FCL
temperatures, lead voltage and coil voltage.

Output Voltage Test:
The output shorting relay opens and the system software commands the main

power supply to go to 10.0 volts and the related 1/0O unit measures/checks that
this voltage is in spec.

Output Current Test:

The output shorting relays close, ramp down accelerator relay opens and the
system software commands the main power supply to go to 500 A. The system
hardware checks the ramp down accelerator voltages, temperatures and output
current.
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Heater Tests:
The system software commands the heaters to go to 75mA/100mA. Then the
related hardware checks these currents.

The software won’ t allow you to continue unless the system succeeds to pass all
the diagnostics on system health page. If all the tests pass, "GO BACK TO
TRANSPORTATION TESTS” button will appear. It is then mandatory to run the
transportation tests. Connect the test plugs as shown in the picture. 25-pin DSUB
connector may be connected to J2 or J6 depending on the hardware version of
your system before beginning the transportation tests.
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OEM SELECTION SCREEN

-
GE

\

\

. SIEMENS )

\

The hardware of this MPS is capable of doing ramp operations theoretically on
any superconducting magnet. Current version of software allows the OEM
options listed in the above picture. Your exact kit may have only one or more
OEM’ s depending on the options of your purchase agreement. Selecting
PHILIPS on this page will initiate a communication check with the magnet
electronics. So, make sure that the heater cable is connected to MIB/MEU on the
magnet before selecting PHILIPS on this page.
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PHILPS MAGNETS SCREEN

SELECT YOUR MAGNET TYPE

123

(PGMR) < Display Value < (PGMR+15)
CHECK PGMR VALUE ON MAGNET, SET IF NECESSARY!

Magnets have different ramp profiles in general. These ramp profiles are stored in
system software. So, selecting the correct magnet type is essential at this stage.
The system hardware does NOT know the connected magnet type. It trusts that
you know what you are doing. Please be sure that you know the magnet type and
select the magnet type from the above menu accordingly.
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GE MAGNETS SCREEN

SELECT YOUR MAGNET

Magnets have different ramp profiles in general. These ramp profiles are stored in
system software. So, selecting the correct magnet type is essential at this stage.
The system hardware does NOT know the connected magnet type. It trusts that
you know what you are doing. Please be sure that you know the magnet type and
select the magnet type from the above menu accordingly.
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SIEMENS MAGNETS SCREEN

SELECT YOUR MAGNET

Magnets have different ramp profiles in general. These ramp profiles are stored in
system software. So, selecting the correct magnet type is essential at this stage.
The system hardware does NOT know the connected magnet type. It trusts that
you know what you are doing. Please be sure that you know the magnet type and
select the magnet type from the above menu accordingly.
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CANON MAGNETS SCREEN

SELECT YOUR MAGNET TYPE

Magnets have different ramp profiles in general. These ramp profiles are stored in
system software. So, selecting the correct magnet type is essential at this stage.
The system hardware does NOT know the connected magnet type. It trusts that

you know what you are doing. Please be sure that you know the magnet type and
select the magnet type from the above menu accordingly.

CONFIRMATION SCREEN
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MAIN OPERATION CONTROL SCREEN

mn - [T
L0 W
21.02.2022 19:57:20

Main Coil Inductance:

-
M SHUNT

0 123.00 urin 123.00 ..

Service Password

FCL temperatures (in case of Siemens or Canon magnets), MPS output voltage,
magnet pressure (provided that you have connected the M6 hose to the magnet),
heater currents (in %), MPS output/magnet current, lead/coil voltage is displayed
on this screen. Target center frequency display/button is for future use when
automatic parking to frequency option will become available. MPS is currently
communicating with the teslameter. AutoPark option will park the magnet to the
desired frequency.

The system software allows you to switch to manual mode during a ramp
operation if you enter your customer code to “Service Password” field and then
press “GO” and hold it until you see the manual control screen. A screen shot of
these manual pages is displayed on the next pages.
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PHILIPS MANUAL/EXPERT CONTROL SCREEN

U1
L0

I'T
L0
e

21.02.2022 20:01:47

I
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123.00 .. e

PHILIPS EXPERT MODE ACTIVE

MPS output voltage control is possible with the buttons at the lower left corner.
Each button will increase or decrease the output voltage by 1 mV, 5 mV, 50 mV,
500 mV. This allows the user to park the magnet at the desired frequency during
ramp up. Manual control buttons for BO and main heaters are also available on
this mode of operation. Accelerator by-pass button needs to be on YES for
manual ramp down and needs to be on NO side for manual ramp up.

GE MANUAL/EXPERT CONTROL SCREEN

SHUNT

21.02.2022 20:01:01
123.00 ...
e
e

GE EXPERT MODE ACTIVE
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MPS output voltage control is possible with the buttons at the lower left corner.
Each button will increase or decrease the output voltage by 1 mV, 5 mV, 50 mV,
500 mV. This allows the user to park the magnet at the desired frequency during
ramp up. Manual control buttons for Axial/B0, T1, T2 and main heaters are also
available on this mode of operation. Accelerator by-pass button needs to be on
YES for manual ramp down and needs to be on NO side for manual ramp up.
The voltmeter on the upper right corner have two selections to display the lead
voltage or the main coil voltage.

SIEMENS MANUAL/EXPERT CONTROL SCREEN

FCL temperatures, MPS output voltage, magnet pressure (provided that you have
connected the M6 hose to the magnet), heater currents (in %), MPS output/
magnet current, lead/coil voltage is displayed on this screen. Manual control
buttons for pressure, EIS, and main heaters are also available on this mode of
operation. As Siemens magnets are parked to current but not to frequency, this
manual mode is almost never needed. It is made available for just incase
situations. Accelerator by-pass button needs to be on YES for manual ramp down
and needs to be on NO side for manual ramp up.

M SHUNT

ADVANCED SERVICE MODE ACTIVE 1 23 00
L IMON

e

21.02.2022 20:02:12
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Resistance Check (Lead Check)/Ramp UP/Ramp DOWN

PHILIPS

Insert the ramp leads as described in the OEM manuals. Connect the ramp
cables, 15 pin DSUB control cable, DVM cables and M6 hose for monitoring the
magnet pressure. Press “Resistance Check” button on the main control screen.
The system will initiate an automatic sequence and will display MPS output
voltage and lead voltage on the message bar at the end of this sequence.
Continue with ramp up or ramp down only if these voltages are in OEM specs for
the specific magnet you are working on.

GE

Insert the ramp leads as described in the OEM manuals. Connect the ramp
cables, heater cable, DVM cables and M6 hose to nupro valve on shim lead or to
magnet turret in case of HM series magnet for monitoring the magnet pressure.
Press “Resistance Check” button on the main control screen. The system will
initiate an automatic sequence and will display MPS output voltage and lead
voltage on the message bar at the end of this sequence. Continue with ramp up
or ramp down only if these voltages are in OEM specs for the specific magnet
you are working on. If you are doing an Automatic Ramp DOWN, The MPS will
remove T1, T2 and Axial shim currents at the beginning of the procedure
automatically only if the shim lead is engaged properly.

In the case of not being able to engage the shim lead and using auxiliary ramp
down cable, DO NOT use automatic ramp down as the MPS will not be able to
read the “Main Coil Voltage”. Instead, switch to manual (GE EXPERT) mode
after having completed the resistance check. Select “Lead” voltage at the
voltmeter on the upper right of the "GE Expert Mode” screen. Shim lead not
engaged means there is no main coil voltage available. Use the appropriate ramp
down table in the related magnet manual when using auxiliary ramp down cable.
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SIEMENS

Connect the ramp cables as described in the diagram below. Connect the heater
cable supplied with your kit. There are two cables which look the same. One is
labelled as SIEMENS Heater Cable the other one is labelled as "ESSENZA
ONLY”. Use the appropriate cable. Connect 37-pin DSUB end of the cable to the
MPS and 41-pin round connector to magnet turret. You need to remove the
system cable coming from MSUP to this 41-pin round turret connector on the
magnet. Connect the M6 hose to helium fill port via the supplied adapter for
monitoring the magnet pressure. Press “Resistance Check” button on the main
control screen. The system will initiate an automatic sequence and will display
MPS output voltage and lead voltage on the message bar at the end of this
sequence. Continue with ramp up or ramp down only if these voltages are in
specs for the specific magnet you are working on. Consider the OEM note about
guenching the Z2 heater in case of working on an OR122 magnet.

In the case of having trouble with 10K drop on FCL' s like when they are cold
already and no more drop is possible but you are sure that 16 psi valve has
opened and FCL’ s are cooled down, there is a way to by pass “Waiting for 10K
drop on FCL' s.”; Enter 123456 to “Service Password” field then press “GO” and
hold it until you see the following message: "10K temperature drop is observed
on FCL's.”; " 5 minute vent delay has started. Remaining time: 5 [min]”.

10-00-24
\- .
10-00-25
10mt Ramp Cables //..— !
10-00-23 [ / o
(| — / [ - -
(7)) 10-00-18 2
O. — g_ \ Lead Voltage v
= 7 \‘ o
10-00-24
L L (| 3
.. .I 2
\ \ 10-00-26
10mt Ramp Cables \_‘_—_ !
10-00-23 /
— /- [ —
41 - Pin
Magnet
f I 37-Pin J1 SIEMENS Connector or 50-Pin J1 10-00-12 or10-00-12.1 Essenza Only Turret
: -
Magnet Pressure Pressure Hose Connected 10-00-20 10-00-21
to Helium Fill Port

10-00-22

SIEMENS 4K MAGNETS WITH FCL' s
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Z2 Heater Power Supply Connection Diagram for OR122:
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CANON

Connect the ramp cables as described in the diagram below. You need to remove
the system cable P23 coming to J23 round turret connector on the magnet.
Connect the heater cable 10-00-14 supplied with your kit to this J23 on magnet.
Also connect FCL temperature reading cable to J111 which is empty already.
Connect the M6 hose to helium fill port via the supplied adapter for monitoring the
magnet pressure. Press “Resistance Check” button on the main control screen.
The system will initiate an automatic sequence and will display MPS output
voltage and lead voltage on the message bar at the end of this sequence.
Continue with ramp up or ramp down only if these voltages are in specs for the
specific magnet you are working on.

In the case of having trouble with 10K drop on FCL' s like when they are cold
already and no more drop is possible but you are sure that 16 psi valve has
opened and FCL’ s are cooled down, there is a way to by pass “Waiting for 10K
drop on FCL' s.”; Enter 123456 to “Service Password” field then press “GO” and
hold it until you see the following message: "10K temperature drop is observed
on FCL's.”; " 5 minute vent delay has started. Remaining time: 5 [min]”.
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TIPS FOR CABLE CONNECTIONS:

The MPS rated power is 30+N+GND; 380VAC (line-to-line), 16A. Always use a proper power
outlet and make sure that the outlet or the power distribution panel has a good neutral. The MPS
will be damaged, otherwise.

In the case of working on a CANON/TOSHIBA or SIEMENS Symphony system, make sure that the
MPS is powered from hospital wall panel feeding the MRI unit but NOT from equipment
transformer. Feeding the unit from system transformer will result in EQUIPMENT damage to the
MPS.
Ramp cable connectors are color coded. Always connect a connector to the mating connector of
the same color (red to red, black to black, blue to blue, gray to gray).

Reading (-)ve lead voltage during resistance check (also called lead voltage check) means that
your lead voltage coming from ramp leads (external or FCL doesn’ t matter) is reversed at some
point. Check and correct it before proceeding with ramp up/down. The magnet will QUENCH
otherwise.

SIEMENS 4K magnets have blue and gray Andersen connectors pulled to the filter panel. The lead
voltage coming from FCL’ s is usually on the small middle red-black pins of the gray one. Voyager
cable kit have those Vlead pins on both connectors. So, combining the banana jacks coming from
both blue and gray Andersen connectors may eliminate mis-wiring issues (see page 23, upper
drawing).

BUT, in the case of OR76 magnets where both ramp connectors on the magnet are gray, there is
lead voltage ONLY on the right side connector (closer to the patient table). Blue to gray converted
Andersen connector goes to the right, lead voltage exists in this one and so DVM cable shall go
from this one up until MPS. Other gray Andersen connector shall be connected to left one on the
magnet and lead voltage cables on this one shall be left DISCONNECTED (see page 23, lower
drawing).

SIEMENS Symphony OR70: External current probe (NOT supplied with Voyager kit) has lead
voltage connections on both gray Andersen connectors. Use Vlead connection coming from only
one of the gray Andersen connectors with the correct polarity. One of them may have reversed
polarity at the inner small red-black pins carrying lead voltage.

TN150: This magnet does not have any lead voltage measurement cable coming from current
leads to the Andersen connectors on the side of the magnet. You will notice that the middle red-
black Vlead pins are empty. Voyager is utilizing main coil voltage during ramp up/down. Check
MPS output voltage to be in spec during Resistance Check.

Helium compressor will switch off when you remove the turret connector (P23). SW off the
compressor and put it into local mode and re-start before beginning to ramp the magnet. Also,
switch off the SVU. Do not forget to put the compressor into remote mode and switching on the
SVU after the operation is finished and you have reconnected the system cable to turret J23.

High lead voltage during resistance check ===> Bad connection between the ramp leads and
magnet internal ramp probe sockets.

High MPS output voltage during resistance check ===> Bad connection at the ramp cable
connectors.
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POWER LOSS SCENARIOS:

The magnet will start ramping down through the ramp cables and internal by-pass cct. of the MPS.
There will be no overheating component inside the MPS. You may wait until the magnet current
reaches to zero. Magnet current can be observed by a DVM in mV mode, connected to jacks in
front of the SHUNT unit.

Magnet Current = 20 x mV on the DVM

If the power is restored, the following message will be displayed upon powering up the MPS:
"WARNING!!";
"Current detected. The magnet is ramping down through the MPS.";
"Press GO for capturing the magnet current and ramping down through the RDL.";

Power Loss During Ramp DOWN of a PHILIPS Magnet:
Do nothing after pressing GO button. The MPS will capture the magnet current and will ramp down

the magnet through the RDL (Ramp Down Load / Accelerator). Message on the screen will be:
"Please wait until the magnet current has reached to zero ";
"and SHUTDOWN the system before switching the power OFF. ";

Power Loss During Ramp DOWN of a GE Magnet:
The MPS will switch to GE Expert Mode so that the user can continue ramping down w.r.t. related

table of the magnet.

Power Loss During Ramp DOWN of a SIEMENS OR60 Magnet:
The magnet will continue ramping down through the ramp cables and internal by-pass cct. of the

MPS until the magnet current goes below 500 A. Then the output by-pass will open and MPS
voltgae will go to zero volts to ramp down the magnet through the accelerator.

Power Loss During Ramp DOWN of a SIEMENS or CANON Magnet:
Do nothing after pressing GO button. The MPS will capture the magnet current and will ramp down

the magnet through the RDL (Ramp Down Load / Accelerator). Message on the screen will be:
"Please wait until the magnet current has reached to zero ";
"and SHUTDOWN the system before switching the power OFF. ";
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FIRMWARE UPDATE PROCEDURE:

There is a USB port at the back of the monitor on the MPS. The unit computer can read flash disks
formatted to FAT32. This port is used for updating the firmware, loading software or taking log.

1)
2)
3)
4)
5)
6)

Copy the firmware (i.e: update_V3_0_21.bin) file to the root directory of the USB flash drive.
Make sure that there is nothing in the proop directory.

Plug in the USB to the MPS and power on the MPS.

You will see the messages about the firmware update on the screen.

Remove the USB disk after the MPS boots successfully. Cycle the power again if it hangs up.
Take a screen shot at the boot up screen to see if the firmware is now 3.0.21 or whatever the
version of the update you have loaded.

SOFTWARE UPDATE PROCEDURE:

1)

2)
3)

DELETE the firmware (i.e: update_V3_0_21.bin) file from the root directory of the USB flash
drive.

Make a directory named proop in that USB flash disk.

Copy the latest MPS S/W (i.e: UMPS1000.14.44.0_ENC.emkp) into proop directory on the
USB disk.

Insert this USB disk to the related slot at the back of the MPS monitor.

Cycle the power to the MPS unit. It will update the S/W automatically.

Take a screen shot of the WELCOME page during boot up. Verify that the S/W is now 14.44.0
or whatever the version of the update you have loaded.

Remove the flash disk after the boot up is completed.

Press ACCEPT on the License Agreement page. Enter the customer password: XXxxxx

Run the transportation test to see that it passes.
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REMOTE CONNECTION and CONTROL

Load a VNC viewer and a remote desktop program like Anydesk® to your laptop. |.P. address of
the MPS is 192.168.0.250. Modify your laptop |.P. to the same pool like 192.168.0.251. Get
connected to the MPS via VNC program. Now, you can view and control the MPS either from it’ s
own touch screen panel or from your local laptop. If you need a remote support, the support
engineer can get connected from anyplace to this local laptop via the remote desktop program.
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REPLACING THE CONTACT BANDS OF GE RAMP LEADS

You may be used to installing a pair of contact bands into original GE ramp leads. ECHO ramp
leads (current probes) coming with Voyager MPS kit are using a different size contact band on
each of the ramp leads. Do NOT install original GE contact bands into ECHO ramp leads. Internal
diameter of these ramp leads have a very low tolerance to achieve low lead voltages during
resistance check. If you install original GE contact bands into ECHO ramp leads, there is a high
risk that the ramp lead will get stuck inside the magnet.

TRANSPORTATION and ENVIRONMENTAL CONDITIONS

Always carry the unit in it’ s special transportation box. This box has vibration dampening floor and
foam protections all around the unit. Loading and unloading the unit into this transportation box is
very easy via the front cover becoming a ramp when opened.

Storage and transportation conditions:
-30 to +85 °C, 10 to 95% RH, non-condensing. Vibration 10 to 500 Hz, 2G 10min./1cycle, period
for 60 minutes, each along x, y, z axes.

Operating conditions:
0 to +30 °C, 20 to 90% RH, non-condensing. Max. altitude 2000 mt.
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