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Signa® Planned Maintenance
PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

SECTION 1 - OVERVIEW

Note
This Direction provides coverage for Signa Horizon 5.X, 8.X, 9.X, 10.X & 11.X Systems for both
1.5T and 1.0T magnets. This manual was authored by the field (a group of Zone Support
Engineers) and MR Engineering, for the field. We are very open to your thoughts and opinions
as to what checks should or should not be done on the PM and how often they should be
checked. If you have input, please submit it back through the GEWINS CQA process.

1-1 DESCRIPTION

The Signa Planned Maintenance (PM) Horizon 5.X, 8.X, 9.X, 10.X & 11.X Direction 2203808 was developed to
use “system access time” as productively as possible. It contains most of the procedures needed, written as PM
procedures. Many proven “Time Saving Steps” have been incorporated to reduce the amount of time needed to
complete the recommended tasks.

“System access time” is the time the customer makes the system available to GE for service. It does not include
time spent doing items that can be done while the customer is scanning patients. System access time is
EXTREMELY valuable. It must be used to accomplish PM items, FMI's and deferred maintenance.

The recommended PM items require approximately 6.5 hours per bimonthly checklist with a 6 list annual
schedule. This time estimate includes allowances for certain optional equipment (such as cameras or oxygen
monitors), which some sites do not have, or that GE may not have service responsibility for. It does not allow any
additional time for customer deferred maintenance or the corrective maintenance of any issues discovered during
these Planned Maintenance checks. Additional time should be scheduled (either separately or in conjunction with
a PM visit) for corrective maintenance.

The recommended PM items on each list can be completed in any time schedule to best accommodate a
customer’s individual requirements. Customers wishing the least number of interruptions of their scanning
schedule may want GE to perform all checks during a single extended site visit 6 times per year. Other customers
desiring shorter, more frequent site visits by their field engineers may find it advantageous to have a portion of the
checks accomplished at each visit. All of the checks for each checklist should be completed within a 2-month
time frame to ensure best system performance and reliability.

The following is the criteria that was used to determine what procedures to include in this direction:
e Isit a Safety and Regulatory requirement?
e Does it check image quality?
e s it an operator sensitive item?
e Does it help prevent a failure?
e Isittoo invasive?
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Signa® Planned Maintenance
PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

1-1 DESCRIPTION (continued)

The maintenance items and periodicity prescribed in these PM schedules represent the current manufacturer’s
recommendations. Specific customer requirements and/or site environment may necessitate more or less
frequent intervals for Planned Maintenance service. An agreement to perform PMs less frequently than these
recommendations can be made with customers with the understanding that a reduction of system performance
may result.

To further enhance productivity, the PM procedures have been divided into four types:

TYPE 1 - SAFETY AND REGULATORY

TYPE 2 - IMAGE QUALITY

TYPE 3 - OTHER (SYSTEM NOT AVAILABLE FOR PATIENT SCANS)
TYPE 4 - OTHER (SYSTEM AVAILABLE FOR PATIENT SCANS)

Along with the PM Direction, sets of PM Reports have been developed. The PM Reports list the items to be
accomplished each period. These Reports are included in an Adobe PDF format on the CD-ROM, for Horizon
5.X, 8.X & 9.X: Direction 21606231-1, MR Release Signa LX Service Methods and/or for 10.X, 11.X: Direction
2333500-1, MR Release Signa 10.X & 11.X Service Methods, distributed under tab 181. Enough system access
time should be scheduled to complete all the PM procedures within the two month time period.

It is GE’s contractual obligation to complete all the items on the report(s) for each site having a system and/or
magnet service contract. If, for any reason, all the items are not completed, a written explanation for each
incomplete item must be provided on the PM report (i.e., not enough system access time, excessive amount of
time troubleshooting, excessive amount of FMIs performed, etc.) At the end of the PM, one copy of the
completed report will be given to the customer and the other copy will be kept in the Site Log Book. GE will retain
the site log book copy for at least one year.

It is highly recommended that users of this direction have completed the first phase of training at the GE
Education Center. Although many of the procedures can be performed without this training, it would be very
difficult to perform all the PM procedures without a basic understanding of the Signa Horizon 5.X, 8.X, 9.X, 10.X &
11.X systems.
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PROPRIETARY TO GENERAL ELECTRIC COMPANY

Signa® Planned Maintenance
Direction 2203808, Revision 5

1-2 6 TIMES PER YEAR PM MATRIX

The PM matrix shows all the PM procedures and the frequency they should be completed within a 2-month time
frame, see schedules A - F. It also shows the type (1 - 4) for each procedure (as described in Section 1-1).

Note

An asterisk ( =) indicates that the procedure should be performed during every site visit.

Section 1 - Magnet Room TYPE |[A|B|C|D|E|F
1-1 | Check Oxygen Monitor Operation/Installation Date 1
1-2 |Inspect Front Cover Cable Take-up 3 X
1-3 |Perform Physical Acquisition Controller (PAC)Leakage Current X
Test
1-4 | Check Magnet Room RF Integrity with Correlated Noise 3 X X X
1-5 | Check Cardiac Gating Cable 1 X XX X
1-6 | Check Patient Blower & Filter 3 XX X[ X|[X][X
1-7 | Check Pneumatic Patient Alert System 1 X X
Section 2 - RF TYPE |A(B|(C|D|E|F
2-1 |Check RF Cabinet Fans and Filters 4 XIX[X[X]X]|X
2-2 | Check Erbtec Blower Output 3 X X[X[X
2-3 | Perform Power Monitor Functional Checks — RF/PEN Cabinet 1 X
2-4 | Perform Power Monitor Functional Checks — RF/PEN Il Cabinet 1 X
2-5 | Perform Power Monitor Functional Checks — RF/PDU Cabinet 1 X
2-6 | Check RF Output Power 1 XIX[X[X]X]|X
Section 3 - Patient Handling TYPE B DIE|F
3-1 |[Check Emergency Release of Cradle and Patient Transport 1 X | X X | X[X
3-2 | Check Patient Transport Docking and Alignment 3 X X X
3-3 |[Check Patient Transport Casters and Armboard Set Screws & 1 X|X[X[X]|X]X
Bumper Strips
3-4 | Check Patient Transport Caster Locks 1 X X
3-5 |Check Cradle Longitudinal Drive Clutch 1 X X
3-6 | Check Patient Transport Hydraulic Filter 3 X
3-7 | Clean Lightweight Cradle Wheels 3 X X
3-8 |Check Foot Pedal Spring Installation Date 3 X
Section 4 - Gradients TYPE |A|B|C|D|E|F
4-1 | Check Gradient Cabinet Fans and Filters 4 XXX X[X]X
4-2 | Check Eddy Current Compensation 2 X|IX[X[X]X]X
4-3 [ Check Gradient Cable Connections and Support 3 X
4-4 | Check Gradient Calibration 2 XX | X[ X|X]|X
4-5 [ Check Fluid Level and Valve of Heat Exchanger 3 X X X
4-6 | Check Water Chiller for Gradient Coil Cooling 3 X X X
4-7 | Check Pump Motor Lubrication 3 X
INTRODUCTION
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Signa® Planned Maintenance
PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

1-2 6 TIMES PER YEAR PM MATRIX (continued)

Section 5 - PDU TYPE |A|B|C|D|E|F
5-1 |Check Standard PDU Fans and Filters 4 X X X
5-2 Check Standard PDU Emergency Off and Stop Circuits/Indicator 1 X

Lights
5-3 |Inspect Standard PDU and Power Connections 3 X
5-4 | Check PowerTech and/or Transtector 3 X X
5-5 | Check Compact PDU Fans and Filters 4 X X X
5-6 Check Compact PDU Emergency Off and Stop Circuits/Indicator 1 X
Lights
5-7 | Inspect Compact PDU and Power Connections 3 X
5-8 Check Teal PDU Module in RF/PDU Cabinet Emergency Off and 1 X
Stop Circuits
5-9 Inspect Teal PDU Power Connections 3 X
5-10 Check PDU Module in ACGD/PDU Cabinet Emergency Off and 1 X
Stop Circuits
5-11 Inspect the ACGD Cabinet PDU Power Connections 3 X

Section 6A - Computer (Horizon 5.X) TYPE |A|B|C|D|E|F
6A-1 | Check OC/IC Computer Fans and Clean Air Intake Grills 3 XIX[X[X]X]|X
6A-2 | Clean OC/IC DAT Drive 4 XX X[ X|X]|X
6A-3 | Check OC/IC Console Power Supply Fan 3 XXX XXX
6A-4 |Clean and Vacuum OC/IC Console Interior 3 X

Section 6B - Operator Workspace (Release 8.X) TYPE |A|B|C|D|E|F
6B-1 |Check Computer Fans and Clean Air Intake Grills 3 X|IX[X[X]X]|X
6B-2 | Clean Operator Workstation Mouse & VideoCam Lens 3 X X
6B-3 |Set SGI System Clock 3 XXX X|X[X

Section 7- General System TYPE BIC|D|E|F
7-1 | Check System Cabinet Fans and Clean Filters 4 X|IX[X[X]X
7-2 | Check and Delete Error/Message Log/T-Test Files/Save Info 3 XIX[X[X]X]|X
7-5 | Check Cabinet Inlet Air Temperature 4 X X X
7-7 | Update Configuration File in Site Log Book 4 X X
7-8 [ Verify PM Completion on Van Equipment (Mobiles Only) 4 X X
7-9 Perform Site Restoration - Check DQA Phantom, Remove GE 3 X|IX|X|X]|X]|X

Test Scans, and Check Cabinet Doors and Covers
7-10 | Check Modem (US Sites ONLY) 3 XXX [X|[X][X
7-11 | Review System Health Report 4 X|IX[X[X]|X]|X
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Signa® Planned Maintenance
PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

1-2 6 TIMES PER YEAR PM MATRIX (continued)

Section 8 - 3M Laser Camera TYPE |A|B|C|D|E|F
8-1 [Check Laser Camera Fans 3 XXX X[X]X
8-2 |Clean and Vacuum Laser Camera Interior 3 X X
8-3 |Clean Laser Camera Suction Cups 3 XIX[X[X]X]|X
8-4 |Clean Laser Camera Transport Plate/Docking Unit 3 X|X[X[X]X]|X
8-5 |Run Laser Camera Cleaning Film 3 XX [X[X[X]X
8-6 [Clean Laser Camera Exterior 4 X X
8-7 |Check Laser Camera Air Shock Pressure (Mobiles Only) 4 X X
8-8 |Replace Laser Camera External Docking Unit Switches 3 X X
Section 9 — Twin Accessory Cabinet (TAC) TYPE |[A|B|C|D|E|F
9-1 |Filter Replacement 4 X|IX[X[X]X
9-2 |Tip Seal Replacement 3 X
9-3 |[Clean Inlet Screen 3 X
9-4 | Solenoid Valve Replacement 3 X
Section 10 - Magnet and Cryogens TYPE |A|B|C|D|E|F
10-1 |Check Cryogen Levels (Phone Site for Info) 4 o e e I I
10-2 |Calculate Cryogen Boil-Off Rates/Record Compressor Run Times 4 S R N I B
(Phone Site for Info)

10-3 | Evaluate Cryogen Delivery Schedule (If Applicable) 4 XIX[X[X]X]|X

10-4 | Evaluate Helium Transfill Efficiency 4 XX [X[X]X]|X

10-5 | Verify Cryogen Meter Calibration - GE Magnets 4 X

10-6 | Verify Cryogen Meter Calibration - Oxford Magnets 4 X

10-7 [Inspect Cryogen Vent 1 X

10-8 | Test Magnet Emergency Rundown Unit (ERU) 1 XX [X[X]X]|X

10-9 |Inspect Magnet Emergency Rundown Unit (ERU) 1 X

10-10 [Test GE Magnet Rundown Unit (MRU) 1 XIX[X[X]X]|X

10-11 [Inspect GE Magnet Rundown Unit (MRU) 1 X

10-12 [ Check and Empty Collection Bottles (GE S—I and Oxford Magnets 3 X[X|X|X]|X[X
Only)

10-13 [Inspect CTI System (Oxford Mobile Magnets Only) X X

10-14 [Record Cryostat Pressure and Flowrates (GE Magnets Only) 3 XX [X[X]X]|X

10-15 |Inspect Leybold System (Replace Adsorber Every 24,000 Hours) 3 X X X
(GE Magnets Only)

10-16 |[Inspect Balzers System (Replace Adsorber Every 26,000 3 X X X
Hours)(GE Magnets Only)

10-17 |[Inspect Sumitomo System (Replace Adsorber Every 20,000 3 X X X
Hours)

10-18 [ Perform Oxford Mobile Specific Inspections 3 X X

10-19 [Inspect Oxford Water Cooled Power Supply Valve 3 X

10-20 [ Check/Replace EDM Battery 3 X

10-21 [Change Desiccant Pack Water Flowmeter 3 X X X
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PROPRIETARY TO GENERAL ELECTRIC COMPANY

Signa® Planned Maintenance
Direction 2203808, Revision 5

Section 11 - PM Assist TYPE
11 | Planned Maintenance Assist 2 XX
Section 12 - IBIS TYPE F
12 |Insta||ed Base In Spec (IBIS) 2 X | X
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Signa® Planned Maintenance
PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

SECTION 2 - HOW TO USE THIS MANUAL

This direction is intended to be used with Direction 21606231-1, MR Release Signa LX Service Methods CD
ROM and Direction 2333500-1, MR Release Signa 10.X Service Methods CD ROM. See lllustration 2-1 for an
example of a typical Magnet PM checklist (the System PM Checklist Reports are similar). The hard copy version
of the PM Reports are to be printed from the CD ROM and should be stored in the site log book. These reports
are now also available in Adobe PDF format on the CD-ROM, Direction 21606231-1, MR Release Signa LX
Service Methods & Direction 2333500-1, MR Release Signa 10.X Service Methods CD ROM. To access the
Adobe PDF version, perform the following: from Windows95, select [Start], [Programs], [MR Service
Methods], [System PMs]. The Adobe PDF version will list the items to be maintained each month.

The following steps describe how to perform PM using this PM Direction and the PM Reports:

1. The PM Reports will guide you through the PM Direction. There are 6 different sets of System PM
Reports (labeled A through F for 6 X Year, Direction 2215703). Use the reports in alphabetical order. If
sharing tools and test equipment is a problem, start other sites with different lettered reports.

If GE has the contract for maintaining the magnet and cryogens at the site, Magnet PM Reports must
also be completed. There are 6 different sets of Magnet PM Reports (labeled A through F for 6 X Year,
Direction 2215703). Use these reports in the same way as the System PM Reports are used.
2. The procedures listed on the PM Reports are divided into four types:
TYPE 1 - SAFETY AND REGULATORY
TYPE 2 - IMAGE QUALITY
TYPE 3 - OTHER (SIGNA NOT AVAILABLE FOR PATIENT SCANS)
TYPE 4 - OTHER (SIGNA AVAILABLE FOR PATIENT SCANS)
Within each type, the procedures are listed by the section number. The first part of the number is the PM
Direction tab number. The second part of the number is used to locate the procedure within the tab. (Since
the PM Reports are non—proprietary and the PM Direction is proprietary, page number references are not
used.)
3. Tofind a procedure, do the following:
a. Note first part of procedure number.
b. Open PM Direction to the appropriate numbered tab.
c. Look at Table of Contents within that tab to locate page number of procedure.
4. Perform procedure starting on that page.

IWARNING! l

IF PM PROCEDURE INDICATES FURTHER MAINTENANCE IS REQUIRED, REFER TO THE
APPROPRIATE TECHNICAL MANUAL BEFORE PERFORMING ANY FURTHER
MAINTENANCE. MANY PROCEDURES REQUIRE POWER TO BE SHUT OFF AND/OR
OTHER PRECAUTIONS TO BE TAKEN TO AVOID PERSONAL INJURY OR DAMAGE TO
EQUIPMENT.

5.  When finished with the procedure, check appropriate box and/or record data on PM Report.
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Signa® Planned Maintenance

PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5
Site: Month: SCHEDULE MAG_C
System ID#: Dispatch/Job #:
= |5
g | E
E8 | =
© T
3 HE AR RN
n | s | =8| S | T
—_ n = - 1] o ) [)
Proced Sec. o 21 315|228 1(18 |2 |3
rocedure No. ° clol2lel|8&|2z|= zZ |8
Safety and Regulatory
Test Magnet Emergency Rundown Unit | 10-8
(ERU)
Test GE Magnet Rundown Unit (MRU) 10-10

Other (Signa Horizon 5.X/8.X Not Available for Patient Scans

Check and Empty Collection Bottles (GE S-1 | 10-12
and Oxford Magnets Only)

Record Cryostat Pressure and Flowrates | 10-14
(GE Magnets Only)

Inspect Leybold System (Replace Adsorber | 10-15
Every 24,000 Hours) (GE Magnets Only)

Inspect Balzers System (Replace Adsorber | 10-16
Every 26,000 Hours) (GE Magnets Only)

Inspect Sumitomo  System (Replace | 10-17
Adsorber Every 20,000 Hours)

Perform Oxford Mobile Specific Inspections | 10-18

Change Desiccant Pack In  Water | 10-21
Flowmeter

Other (Signa Horizon 5.X/8.X Available for Patient Scans

Check Cryogen Levels (Phone Site for Info) | 10-1

Calculate Cryogen Boil-Off Rates (Phone | 10-2
Site for Info)

Evaluate Cryogen Delivery Schedule (If | 10-3
Applicable)

Evaluate Helium Transfill Efficiency 10-4

Notes:

FSE ID #:

Field Service Engineer: Date:

6 X Year Schedule MAG_C (Rev4 01/22/2003) Direction 2215703 lofl

TYPICAL MAGNET PM REPORT
ILLUSTRATION 2-1
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Signa® Planned Maintenance

PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

SECTION 2 - HOW TO USE THIS MANUAL (continued)
6. Be sure to do Section 7-9, PERFORM SITE RESTORATION, at the end of each site visit.

7. Write any special information (i.e. FMIs performed) in Notes section at end of PM Report.
8. Every three months (quarterly schedule), make sure all PM items are complete. If they are not prepare
a written explanation for each item that was not completed in the Notes section at the end of the PM
Report. When this is completed, sign PM Report and give copy to customer. Put second copy in Site
Log Book. GE will retain the site log book copy for at least one year.
Note
Another important part of performing PM’s is to code the dispatch properly. Use code 12 for sites
under warranty and code 97 for sites on contract. If FMIs and deferred maintenance are
performed, split the dispatch and code it accordingly.
INTRODUCTION
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Signa® Planned Maintenance
PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

SECTION 3 - SITE LOG BOOK

Each site should have a log book to help maintain a central filing system for PM Reports and Data Sheets
completed for the system. Certain historical information (such as magnet superconducting shim data) should
always be kept in the log book. The following is a list of items that should be kept in the log book:

e PM Reports
e System Log:
— Written log of actions taken
— Configuration file Data Sheets
e System Performance Data:
— System and Subsystem Data Sheets
e Magnet and Cryogens Data:
— Cryogen Log
— Shield Cooler Log

— Magnet and Cryogen Data Sheets

INTRODUCTION
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Signa® Planned Maintenance
PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

SECTION 4 - TOOLS AND TEST EQUIPMENT

4-1 SIGNA HORIZON 5.X, 8.X, 9.X & 10.X TOOLS AND TEST EQUIPMENT

4-1-1 Standard Tools

Table 4-1 lists standard tools and test equipment needed to perform Signa PM Horizon 5.X, 8.X, 9.X & 10.X
procedures. Items shown in the table should always be kept on site.

TABLE 4-1
SIGNA HORIZON 5.X, 8.X, 9.X, &10.X STANDARD TOOLS AND TEST EQUIPMENT

ITEM PART NUMBER COMMENTS
SPT Phantom Cart Kit For 1.5T & 1.0T 2133388 (1.5T & 1.0T) Shipped with system
Daily Quality Assurance (DQA IIl) Phantom 2131027-2 Shipped with system
Body TLT Phantom (See Note) * 46-287903G1 Shipped with system
Head TLT Phantom (See Note) * 46-287900G1 Shipped with system
Universal Phantom Holder 46-328383P1 Shipped with system
NiCl, 100mm Sphere Phantoms * 46-317586G1
Non-Magnetic Tools Kit 46-282239G1 (Metric) Obtain from GPO

46-282240G1 (English)

* These phantoms are shipped with each system, and they belong to the customer.
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Signa® Planned Maintenance

PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

4-1-2 Special Tools

Certain Signa PM Horizon 5.X, 8.X, 9.X & 10.X procedures require special tools and test equipment that should
be obtained before the procedure is started. Table 4-2 shows special tools and test equipment needed and the
procedures they are used with.

TABLE 4-2

SIGNA HORIZON 5.X, 8.X, 9.X, &10.X SPECIAL TOOLS AND TEST EQUIPMENT

4-2

PROCEDURE NO. TOOL/TEST EQUIPMENT PART NO.
1-3&1-4 Oxygen Monitor Calibration Kit or 46-317271G1
Newer Oxygen Monitor Calibration Kit (Aerosol Can) 2173689
Aerosol Calibration Adapter 2173691
1-6 Microguard Meter (MG-5) with Adapters for Cardiac Leads or 46-194427P16
Dale 600 or 600E Safety Analyzer 46-328406G1
1-12 & 8-6 Thermometer of Temperature Probe -
2-3,2-4 & 2-5 RF Measurement Kit 46-317724G1/G2
Power Remote Monitoring Kit 46-320557G1
Magnetic Scope Shield 46-317725G10
RF Cable Test Kit 46-255816G1
50 Ohm, 200 Watt, 30 dB Attenuator 46-255837P10
RF Wattmeter (with elements) 46-265498G1
100mHz Scope Tektronix 468 or equivalent 46-183029P61 P64
3-3&3-4 Torque Wrench 46-194427P255
Socket Driver 46-307811P1
19mm Socket (Lightweight Patient Transport Only) -
Non-Ferrous Straightedge (such as an Aluminum Cabinet Leg) -
3-6 Longitudinal Drive Force Gauge 46-307500P1
6-5, 7-2 & 10-2 Small Vacuum Cleaner -
8-5 Small Sample Test (SST) Kit or 46-287357G1/G2
Universal SST Kit 46-320383G1/G2
INTRODUCTION




PROPRIETARY TO GENERAL ELECTRIC COMPANY

Signa® Planned Maintenance
Direction 2203808, Revision 5

4-2 MAGNET TOOLS AND TEST EQUIPMENT
Table 4-3 lists tools and test equipment required for Magnet and Cryogen procedures

TABLE 4-3
MAGNET TOOLS AND TEST EQUIPMENT

TOOL/TEST EQUIPMENT

PART NO.

TOOL/TEST EQUIPMENT

PART NO.

Standard Set of Hand Tools

Feeler Gauge

Non-Magnetic Metric Tool Kit

46-282239G1

Aeroquip Fitting Wrenches (supplied with
compressor)

Non-Magnetic English Tool Kit

46-282240G1

Two—-Stage Regulator (0-3000/0-400 psig)

46-294009P1

Digital Voltmeter (DVM)

Charging Line

46-271114G1

Ohmmeter - Aeroquip Bleed Fittings (supplied with -
compressor)
Ammeter - Balzers Oil Charging Hose with Small -

Aeroquip Fitting

Two Plexiglass Disks (for covering helium
fill port and current probe port)

Balzers Repair Kit

46-306830G3

Flashlight

Helium Flow Gauge Assembly

46-265387G1

Heat Gun (14 amp, 500°F)

Cryogen Safety Kit (gloves, face shield,
glasses)

46-271137G1

Copper Tube - Non-Magnetic Helium Tank Regulator and 46-306734G1
Flex Hose
Gas Line - Non-Magnetic Helium Cylinder Cart 46-306717G1

Cylinder of Helium Gas (certified pure
99.9995%)

Magnet Service Tool Power Supply

46-260703G1

Plexiglass (with a hole just large enough
for a tube to pass through)

Shim Service Tool Power Supply

46-260777G2

Thermometer (30 - 120°F range)

Coldhead/Compressor Installation/
Maintenance Kit

46-281088G3

Lakeshore Diode Temperature Current 46-317543G1 Helium Tank 46-306734G1
Source Meter
Cryogenic Thermometer Kit 46-265269G1 Pump Kit 46-294047G1

Water Flow Meter Kit

46-294052G1

RUO Sensor Kit

2171620

Water Flow Gauge

Helium Calibration Box

46-265286G2

INTRODUCTION
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Signa® Planned Maintenance
PROPRIETARY TO GENERAL ELECTRIC COMPANY Direction 2203808, Revision 5

SECTION 5 - SAFETY

5-1 MAGNETIC FIELD CONSIDERATIONS

The magnetic field strength used in MR is extremely strong. This field is three-dimensional; therefore, magnetic
field precautions must be taken on the floors above and below the magnet as well as the surrounding space on
the same level.

The following precautions must be adhered to prevent danger to persons and equipment:

o Post WARNING signs outside the 5 gauss zone alerting personnel with cardiac pacemakers,
neurostimulators, and other biostimulation devices of the affect of the magnetic field on these
devices.

o Post WARNING signs at the termination point of the magnet cryogenic vent alerting personnel to
the sudden discharge of freezing gases and small objects.

e Post SECURITY signs outside the exam room alerting personnel of high magnetic field and not
to bring ferromagnetic objects in the exam room.

¢ Do not bring ferromagnetic objects (e.g. tools, pens, tape measures, steel-toe shoes, vacuum
pumps, laptop, etc.) into the exam room. Large metal objects must not be brought near the
outside walls of the exam room. Refer to the appropriate Pre-InstallationManual, Section 2, room
layouts, for equipment proximity limits.

¢ Non-digital watches and magnetic-coded credit cards can be destroyed if taken near the magnet.

e Magnetic tapes can be erased, recording heads magnetized, and camera shutters ruined by
strong magnetic fields.

e Only non-magnetic cylinders and dewars must be used when transferring cryogens into an
energized magnet.

5-2 CRYOGENS

Liquid helium and liquid nitrogen are odorless, colorless, and non-toxic. They are at extremely low temperatures
(liquid helium = 4.2K (-452°F) and liquid nitrogen = 77.6K (-320°F)) and will cause severe burns if the liquids
come in contact with skin. It is important to wear protective clothing and gloves which are non-absorbent so that
any spillage will run off and not be trapped against the skin.

Contact of liquid cryogens or gas with the eyes can cause severe frosthite. Protect eyes with safety goggles or a
face shield.

Gaseous helium and nitrogen displace air without warning and can cause rapid asphyxiation and even death if
there is not sufficient ventilation. Always MAKE SURE the oxygen monitor (for systems so equipped) is
functioning properly prior to transferring any cryogens. If the alarm mode of the oxygen monitor is activated
immediately determine the cause. If ventilation is a problem, CORRECT THE SITUATION. Make sure the
oxygen monitor is reading a safe level before entering the affected area and continuing with service procedures.
Always store gas cylinders and cryogen dewars in a well-ventilated area.
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5-2 CRYOGENS (continued)

Rooms in which cryogen liquids are stored and handled must be designated non-smoking areas. The extreme
low temperatures of liquid helium and nitrogen cause oxygen from the air to liquify on cold surfaces (e.g. on
transfer tubes) and increase its local concentration. There is a potential fire danger if grease or oil come in
contact with these surfaces since they are combustible substances.

If you are in the exam room and a quench occurs follow these basic rules:
e Remain calm don't panic.
e Open the scan room door, prop it open, and exit the room immediately.
e Turn on the exhaust fan for the scan room (if not automatically turned on by oxygen monitor).

e |f door is being held shut by pressure, open, or if necessary, break the window to relieve
pressure in the exam room.

e Open the scan room door, prop it open, and exit the room immediately.

e [f the door still cannot be opened, exit through the window.

o [f all else fails, stay near the floor. This is where the oxygen will be.

e Do not enter the exam room until the oxygen monitor indicates a safe level.

5-3 OXYGEN MONITOR

Note
Beginning March 1, 1994, the Oxygen Monitor is no longer delivered with any GE MR Systems.
Oxygen Monitors will still be available as an accessory from GE Medical Systems through
Diagnostics Imaging Accessories (DIA).
The oxygen monitor sensor element should be replaced every six to twelve months. They are shipped in
transparent air-tight packages, and should be inspected upon receipt. The cells contain a strong caustic
potassium solution. If the cell membrane is punctured, do not open the package.
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5-4 HIGH VOLTAGES

The plate voltage used by high power vacuum tube amplifiers is the most dangerous hazard found in the RF
Subsystem. Lethal potentials are present in the amplifiers and their power supplies during operation.

Interlock switches are provided on the covers of power supply and amplifier decks to minimize the danger of
electrocution, however, they should never be taken for granted.

All circuit breakers on the rear of the RF Cabinet must be OFF and tagged and cabinet power cords must be
unplugged before opening any modules containing high voltage circuitry. Allow at least 10 minutes for filter
capacitors to discharge before removing any module covers for service.

Always assume that a circuit is “hot” until proven otherwise. High voltage circuitry should be discharged by
shorting to ground and across terminals of floating power supplies before being touched. Do not rely on bleeder
resistors to discharge capacitors. While they will eventually reduce voltages to safe levels, bleeder circuits have
time constants as long as several minutes to limit heat dissipation during normal operation.

5-5 RF FIELDS

General Electric Company policy specifically prohibits service personnel from using any part of their body for a
phantom or dummy load while testing the power amplifier or related components in the RF Subsystem.

This restriction protects the service person from inadvertent overexposure to heating effects of high energy RF
fields which could occur while servicing with certain safety features bypassed or otherwise disabled. Exercise
good common sense about continuous normal scanning over long periods of time.

5-6 OSHA LOCKOUT/TAGOUT REQUIREMENTS

5-6-1 Scope
This standard covers the servicing and maintenance of machines and equipment in which the unexpected
energization or start up of the machine or equipment could cause injury to employee.

5-6-2 Application
This standard applies to the control of energy during servicing and/or maintenance of machines or equipment.

5-6-3 Exceptions

Minor adjustments and other minor service activities, which take place during normal operation, are not covered
by this standard if they are routine, repetitive, and integral to the use of the equipment for operation, provided the
work is performed using alternative measures which provide effective protection.

This standard does not apply to work on cord and plug connected electric equipment for which exposure to the
hazards of unexpected energization or start up of the equipment is controlled by the unplugging of the equipment
from the energy source and by the plug being under the exclusive control of the employee performing the
servicing or maintenance.

5-6-4 Purpose

Require employers to establish a program and utilize procedures for affixing appropriate lockout devices or tagout
devices to energy isolating devices, and to otherwise disable machines or equipment to prevent unexpected
energization start up or release of stored energy in order to prevent injury to employee.
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5-6-5 General Application

If an energy isolating device is not capable of being locked out, a tagout device shall be utilized. The tagout
device shall be attached at the same location that the lockout device would have been attached.

5-6-6 Definitions

e Energy Isolating Device - Mechanical device that physically prevents the transmission or release
of energy i.e.; manually operated electrical circuit breaker or disconnect switch.

e Energy Source - Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or
other energy.

e Lockout - Placement of a lockout device on an energy isolating device, in accordance with an
established procedure, ensuring the energy isolating device and the equipment being controlled
cannot be operated until the lockout device is removed. It is also necessary to attach a tagout
device to the lockout device.

e Lockout Device - A device that utilizes a positive means such as a lock, either key or combination
type, to hold an energy isolating device in the safe position.

e Tagout - Placement of a tagout device on an energy isolating device, in accordance with an
established procedure, to indicate the energy isolating device and the equipment being controlled
may not be operated until the tagout device is removed.

e Tagout Device - A prominent warning device, such a tag and a means of attachment, which can
be securely fastened to an energy isolating device in accordance with an established procedure,
to indicate that the energy isolating device and the equipment being controlled may not be
operated until the tagout device is removed.

e Lockout/Tagout - If an energy isolating device is not capable of being locked out, the employer’s
energy control program shall utilize a tagout system.

5-6-7 Energy Control Procedure

Procedures shall be developed, documented, and utilized for the control of potentially hazardous energy when
employees are engaged in the activities covered by this section.

The procedures shall clearly and specifically outline the scope, purpose, authorization, rules and techniques to be
utilized for the control of hazardous energy, and the means to enforce compliance.

5-6-8 Application of Control
The established procedure for the application of energy control shall cover the following:

Preparation for shutdown.

Machine or equipment shutdown.
Machine or equipment isolation.
Lockout or tagout devise application.
Verification of isolation.

a s~ w e

Basic Rule - All equipment shall be locked out or tagged to protect against accidental or inadvertent operation
when such operation could cause injury to personnel.
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5-6-9 MR Lockout of Signa Horizon 5.X, 8.X, 9.X & 10X Systems

Most Signa Horizon 5.X, 8.X, 9.X & 10.X Subsystems receive power from the Standard, Compact, or Teal Power
Distribution Unit (PDU) through a dedicated bank of circuit breakers located behind a lockable door. Therefore, to
electrically isolate a cabinet, Field Service Engineers need only set the appropriate circuit breaker in the
Standard, Compact, or Teal PDU to OFF and lock the door.

Note
Some Signa Horizon 5.X, 8.X, 9.X & 10.X, 1.5T Upgrades use Standard PDU’s. Standard PDU'’s
are Lockout compatible due to the upgrade and can be locked out and tagged.

The Mains Disconnect Control supplies power to the PDU. If power to PDU must be turned off, the Mains
Disconnect Control must be shut down and locked out.

|WARNING!'

DO NOT USE THE KEY LOCK ON THE STANDARD OR COMPACT PDU DOOR. THE LOCK
IS A COMMON LOCK WITH MULTIPLE KEYS AVAILABLE AND DEFEATS THE OSHA
REQUIREMENT OF ONE LOCK-ONE KEY.

Perform the following procedure for locking the Standard (See lllustration 5-1), Compact PDU
(See lllustration 5-2), or Teal (RF/PDU) (See lllustration 5-3) :

1. Open front door of Standard, Compact PDU, or RF/PDU and turn OFF appropriate circuit breaker.
2. Rotate locking ring outwards (Compact PDU).

3. Close door while guiding locking ring through door slot below key lock (Compact PDU).

4

Use a padlock through the locking ring (Compact) or hasp (Standard and RF/PDU) on outside of door to
lock PDU Cabinet. On the RF/PDU cabinet, use a padlock through the hasp on the plexiglass door to
lock access to the circuit breakers.

5. Tag the padlock(s).
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PADLOCK HASP

STANDARD PDU
ILLUSTRATION 5-1

KEY LOCK RING

PADLOCK @

COMPACT PDU
ILLUSTRATION 5-2
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Padlock

TEAL RF/PDU CABINET FRONT COVER

ILLUSTRATION 5-3
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Padlock Hasp

—
Padlock Hasp

GRADIENT/PDU CABINET FRONT COVER
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ILLUSTRATION 5-4
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