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Objective

The objective of this memo is to document the communication between the Philips MRI system and the IGC HFO RMMU.  The intent is to provide a single reference document with critical information needed to understand system operation and diagnose problems.
Executive Summary

This memo is based on the HFO RMMU but much of the information is applicable to other magnet systems.

In general, communications between the RMMU and MRI system are controlled by the MRI system.  By design, the RMMU responds to commands but does not initiate any communication to the MRI system.

MRI system commands to the RMMU may be initiated in several ways which include:

1. Messages sent when MRI system configuration occurs

2. Scheduled Communication 

3. Messages sent automatically when preparing to image

4. Messages sent by Service personnel using the STT program
The RMMU records certain parameters in internal memory and will, upon command from the MRI system, upload this data log to the MRI system.  The MRI system is programmed to measure the liquid helium (LHe) level, perform a number of system checks, and uploads the RMMU log each night.  IGC has prepared a processing program that “stitches” individual log files into Excel files that are more easily read.

The MRI system records many commands and resulting parameters as they occur.  The system maintains a “STT Magnet” file which contains the data that is related specifically to the magnet.

conclusion

None, this document is provided for information only.
recommendation

We should further document the process performed at system installation, confirm any communication at MRI system start-up, and correct time for execution of monthly scheduled tests.
(Note: Details start on the next page.)

Details

1. Source DOCUMENTS:

This document summarizes the communication between the IGC HFO RMMU and the Philips MRI system.  It is based on several related documents which include:

· “Overview of RMMU scheduled tasks.doc”, R1v5, 1.0T open system, Krelis Blom, 22 November 2005

· “Overview of RMMU STT menu items.doc”, R1v5, 1.0T open system, Krelis Blom, 28 November 2005

· IGC Specification 49821 (RMMU)

· IGC document Man700,  Serial Command Definitions, Software V7.00and V7.01, 10/25/2004

2. OVERVIEW:

This document describes the communications between the RMMU and PMS MRI system and is organized based on the particular type of communication as follows:

Section 3 - Commands used to configure the RMMU at installation

Section 4 - Communication scheduled to occur daily

Section 5 - Communication scheduled to occur monthly

Section 6 - Communication that occurs at MRI System power-up

Section 7 - Communication that occur prior to each image
Section 8 - Commands available to Service personnel via the Magnet Diagnostics menu
Section 9 - RMMU Internal log that is automatically maintained 

Section 10 - RMMU log file processing program that converts data into a more useful format 

Section 11 - STT Magnet log that is automatically maintained on the PMS system
In this document “SW:” will indicate the name of a PMS software function name and “commands sent” will refer to the content of a message sent to the RMMU from the MRI system.  All commands sent to the RMMU are postfixed with carriage return (X0D) + linefeed (X0A).  Refer to the RMMU Specification for further details about the communication interface.
3. System configuration
3.1. MRI SYSTEM SOFTWARE

The system software is common to all of the magnet types and is configured at installation. 
3.2. RMMU type selection

At installation, PMS personnel select the basic system type (for example 1.0 T Open or 1.5 T Intera). Selection of MMU1 (F2000 and Titan) or MMU2 (HFO) is performed by the PMS system software as part of the general system configuration.  The person installing the system can not select the RMMU type separately but must use the type coded into the software for a specific release.
3.3. Absolute versus differential rmmu selection

If the HFO is selected above (MMU2), there is a means to select an absolute pressure RMMU.  If the absolute pressure RMMU is selected, the installer is prompted to enter an absolute pressure set point and site altitude.  Details of this selection have not been provided by PMS.
3.4. RMMU parameter Download

When the MRI system is installed, the installer is instructed to download RMMU set-up parameters form the MRI system to the RMMU.  (This is accomplished using the STT program and selecting Installation(Adjustments(Magnet.  See screen view in Appendix A.)  For the differential pressure HFO RMMU (current production) the MRI system will send the following communication:
SW: mmu2_download_parameters

Commands sent: 
#SPSP:00300

//set pressure point




#SALM:00000:02500:05:75// set alarm setpoints




#SCCT:0060

//set compressor cycle time




#SLT:0015

//set logtime




#RPSP




#RALM




#RCCT




#RLT


3.5. Other checks at Installation 

Additional RMMU and magnet checks may be performed at the time of installation.  (See Appendix A for screen view.)  Commands to check the ERDU circuit, check the RMMU batteries, check LHe level and reset the B-zero circuit function as described below in the STT Diagnostics menu.  A selection for “shimming magnet” has not been explained by PMS.  
4. DAILY Scheduled Communication

Daily at 3:00AM the MRI system sends the following commands in this order:

4.1. Helium level read-out

SW: mmu2_helium_level

Commands sent: #SV  #P1L

4.2. Heater pressure level test

SW: mmu2_heater_pressure_level

Commands sent: #SV  #RP  #RH

4.3. Cable interlock test

SW: mmu2_auto_cable_ilock_test

Commands sent: #SV  #CI

4.4. Dump logfile

SW: mmu2_dump_logfile

Commands sent: #SV  #LOG:365  #SLT:0015

4.5. Quench heater test

SW: mmu2_quench_heater

Commands sent: #SV  #ET

4.6. Retrieve info

SW: mmu2_info_overview

Commands sent: #SV  #DPS  #RP  #RPSP  #RH  #CPSS

5. MONTHLY SCHEDULED COMMUNICATION

Monthly at 3:30 AM* on the first day of the month the MRI system performs this test:
5.1. Battery test

SW: mmu2_battery_test

Commands sent: #SV  #BT2
5.2. * Note: PMS Overview of scheduled tasks indicates this occurs at 03:30 but recent STT logs indicate 03:45.  We suspect PMS has changed the time and we require further information from PMS.
6. communication automatically occurring when MRI system starts 
6.1. PMS has not reported any communication from the MRI system to the RMMU that is sent when the MRI system starts (although I suspect at least the communication check would be executed).  We need confirmation from PMS. 
7. communication automatically occurring PRIOR TO IMAGING

At the start of each scan the MRI system checks that the system is ready.  The RMMU commands sent are:
7.1. #SV  

7.2. #DPS

// check dps status

7.3. #SPSP:00300 
// set pressure point

7.4. #RPSS

// check pressure status

7.5. #AUTO
// enables automatic pressure ctrl mode

8. STT MAGNET DIAGNOSTICS menu

The PMS STT tool (a program running on the MRI system) provides a list of RMMU functions that can be executed by service personnel.  In general, only these functions can be accessed by PMS Service personnel.  No provision is made on the MRI system to directly input the content of the message sent to the RMMU.  The Diagnostics menu is accessed in STT by selecting Diagnostics(Magnet.  Copies of the program screens are provided in Appendix A.  The screen views will in general show the series of individual functions performed for each test.  The diagnostic functions are:

8.1.1. HOST-RMMU communications test

8.1.2. CDAS-GRADM RMMU conn. Test

8.1.3. Cable interlock test

8.1.4. ERDU button test (I) 

8.1.5. RMMU battery test

8.1.6. Reset  B0 circuit

8.1.7. Helium level measurement

8.1.8. Helium level overview

8.1.9. Pressure and heater overview

8.1.10. Quench heater test 
8.1.11. Dump RMMU log file

8.1.12. Magnet info overview 
9. RMMU Internal log
The RMMU is designed to records a series of parameters on at a regular interval.  The default interval is every 15 minutes (however the interval is programmable).  The RMMU records data into a 365 record circular file and overwrites the data once it is full.  When the RMMU log is dumped, the last record entry in the file is the most recent.  In normal operation with a 15 minute interval, the capacity of the log is about 3.5 days of data.  If the RMMU file is not dumped within this period data will be lost.  The RMMU does not have a real time clock.  If power to the RMMU is turned off, the RMMU timer will start again when power is restored and the status parameter in the next log entry will indicate a power reset.  In this event there will be a gap of unknown duration in the RMMU log file.  When the RMMU log is dumped (or uploaded) to the MRI system it is stored with a file name format that encodes the current time and date indicated on the MRI system.  This information provides some real-time information.  A detailed summary of the RMMU log format is provided in Appendix B.
The following specific notes may help in interpreting the RMMU log: 

9.1 The value of the last LHe reading is repeated for each entry in the RMMU log.  If the MRI system is not operating at 03:00, there will generally not be a LHe reading that day.  It is possible that the LHe reading indicated was made several days before the indicated time.

9.2 If the RMMU power is cycled off and on, the RMMU log will indicate LHe levels of zero until the next actual reading.

9.3 A DPS value of 0 indicates pressure less than 10 hPa and generally indicates the magnet has quenched or was vented.

9.4 A TAlm value of 1 indicates the compressor temperature was high.  This is typically followed by a CRes (compressor reset) one hour later.
10. RMMU log file processing program
A service utility program has been created by IGC to aide in the interpretation of the RMMU log files.  This program provides the following functions:

· The program “stitches” or appends RMMU log files into a continuous master record that is stored in Excel file format.

· The program scales some of the parameters to make the data more readable.

· The real time of each record entry is estimated by applying the MRI system file record time to the last RMMU log entry and then working backwards through the RMMU log decrementing the time by the sample interval.  This proceeds to the beginning of the file or until the RMMU log indicates the power was reset.

· In the event that the status parameter indicates the RMMU was reset, the program attempts to match data acquired before the power reset with data records already in the master record (typically from the previous day’s data dump).  If a match can be detected, the program proceeds forward in time from the match and estimates the time of records starting from the previous data dump up to the first record indicating the RMMU power was reset.
· If the power is reset more than once between data dumps then the will be a gap in the master record where the real-time can not be estimated.
· The program also can process a master RMMU log into a summary log with one entry per day.

Appendix C shows examples of the RMMU log processor.
11. PMS STT MAGNET log
The MRI system maintains a number of communication logs.  The STT_Magnet log is of particular interest.  This file stored the response to most of the communications sent to the RMMU.  In this log:
· There is one line of data per response separated by a carriage return (X0D) + linefeed (X0A).  
· Each line begin with the time and date encoded as “dd-MMM-yyyy  hh:mm:ss.ss”.

· Following the time and date there is typically the prefix “MMU:” followed by the name of the test.  In general, these names and the results match what is displayed in the STT tool and can be understood by comparing them to the screen view data in Appendix A.
· One exception is the “resonance frequency” entry.  This record will show an 8 digit number indicating the NMR resonance frequency in hertz when PMS Service personnel perform that test.

Appendix D shows an example of the STT_Magnet log.

APPENDIX A: PMS Installation and Diagnostic Program Screens
Overview of STT Magnet Diagnostics  

(R1v5, 1.0T open system)

[Krelis Blom; 28 november 2005]

Magnet Installation menu

(select Installation(Adjustments(Magnet)

[image: image1.jpg]STT [FI [T] : Magnet adjustments 28-N0U-2005 07:47
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· Rmmu download parameters
When selecting this menu entry, parameters are downloaded to the RMMU. After the parameters are downloaded the engineer gets to see the values of all downloaded parameters:

[image: image2.jpg]STT IFT TTI RMMU download parameters 28-HOY-2005 07: 48
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Magnet pressure setpoint = 980 [hPal
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· Erdu test – magnet field OFF
The erdu-circuit is tested. The engineer is asked to press the ERDU-buttons. An overview of the output parameters:
(all screendumps are made in a simulated environment, that’s why some output parameters are FAILED).

[image: image3.jpg]STT IFTITI ERDU buttan test 28-HOV-2005 07:30 | Print |
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· RMMU battery test
The battery of the RMMU is tested. An overview of the output parameters:
[image: image4.jpg]STT IFT ITI RMMU battery test 05-DEC-2005 03:15 | Print
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· Helium level measurement
The helium level of both vessels is measured. An overview of the output parameters:
[image: image5.jpg]STT IFT ITI Helium level measurement 28-HOV-2005 07:32 | Print |
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· Reset B0 circuit
An overview of the instructions when selecting this test:
[image: image6.jpg]STT IFT ITI Reset BO eircuit 05-DEC-2005 03:18 | Print |

MEASUREMENT: 'Reset BO-circuit" Saveas.. |
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Magnet Diagnostic menu

 (select Diagnostics(Magnet)
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· HOST-RMMU communication test
The communication with the RMMU is tested by retrieving the firmware level. Overview of output parameters:
[image: image8.jpg]STT IFT IT] HOST-RMMU commurication test 28-HOV-2005 07:27 | Print
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· Cable interlock test
[image: image9.jpg]STT IFT ITI Cable interlock test 05-DEC-2005 03:48 | Print
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· ERDU button test
See item in Magnet Installation Menu. The only difference is that in this version the users isn’t asked to press the buttons since the Magnet is at field.
· RMMU battery test
See item in Magnet Installation Menu
· Reset B0-circuit
See item in Magnet Installation Menu
· Helium level measurement
See item in Magnet Installation Menu
· Helium level overview
A graphical overview of the two helium levels is given. (note: the screendump below is made using a simulator)
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· Pressure and heater overview
Every night at 3.00 the status of the pressure and bath heater is retrieved. Using this menu entry the status will be shown in a graph.
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· Quench heater test
[image: image12.jpg]STT IFTITI Quench heater test 28-HOV-2005 07:33 | Print
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· Dump RMMU logfile
The RMMU logfile is retrieved and put at the HOST computer

· Magnet info overview
Information is retrieved from the RMMU. A screendump of the output parameters is shown below:
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APPENDIX B – RMMU LOG Format
Command:

#LOG:nnn(CRLF)



(sent by PC)

Response:

LineNo,Time,Stat,AvgPwr,MinPwr,MaxPwr,MinPr,MaxPr,LHe,Null,DPS,TALM,PALM,CRes(CRLF)

aaa,bbbbb,c,ddd,eee,fff,ggggg,hhhh,iiiii,jjjjj,k,l,m,n(CRLF)

aaa,bbbbb,c,ddd,eee,fff,ggggg,hhhh,iiiii,jjjjj,k,l,m,n(CRLF)

aaa,bbbbb,c,ddd,eee,fff,ggggg,hhhh,iiiii,jjjjj,k,l,m,n(CRLF)



:

aaaaa,bbbbb,c,ddd,eee,fff,ggggg,hhhh,iiiii,jjjjj,k,l,m,n(CRLF)

#LOGY(CRLF)

Where:

nnn

Number of records requested 

(000 to 365)

aaa

Line Number 




(001 to nnn)

Note: “Empty” or “Bad” records are returned as a line number only:
aaa(CRLF).  The other fields won’t be present.

bbbbb
Time in Minutes (wraps to 00000 at 65535, see “status”)
c

Status Flag
 (0=Normal, 1=Power up, 2=Wakeup, 3=Wrap)

ddd

Average Bath-Heater Power 

(Watts*100)

eee

Minimum Bath-Heater Power  

(Watts*100)

fff

Maximum Bath-Heater Power  

(Watts*100)

ggggg
Minimum Pressure 



(kPa * 100)

hhhhh
Maximum Pressure
 


(kPa * 100)

iiii

Last Requested LHe Level
(% * 10)

jjjjj
Null - Not Used - Returns 00000.
k

Differential Pressure Switch Status(1 or 0)

l

Compressor Over-Temperature Logic (1 or 0)

m

Compressor Over-Pressure Alarm (1 or 0)

n

Compressor Restart Flag) (1 or 0)
This command reports the “nnn” newest data records stored in the circular buffer.  This reporting is a non-destructive “read only” function. (You can read the data more than once without affecting it.) 

The battery RAM buffer is automatically initialized using a checksum algorithm.  In addition, the newest record simply overwrites the oldest record in the buffer, so there is no need for any buffer maintenance by the user.

The Data collection/averaging algorithm is executed one time each minute.  At that time the Min, Max, Averages, etc. are updated. If the programmable Log Time (see: #SLT) has expired, the data is logged to the Circular Log Buffer and the Min, Max, Averages, etc. are reset.  In addition, data is logged one minute after “power up”.

The “Stat” flag provides an easy way for the Host program to see what caused the Time field to change abruptly.  Power up resets the “Time” field to zero and sets the “status” to “1” or “2” respectively. One minute after a “Power Up” occurs, an event is logged to the buffer.  When the time wraps from 65535 to 00000 minutes, ”status” is set to “3”. 

The LHe values are only updated when an actual Probe Reading has taken place during the logged period (#P1, #P1E, or Push Button Probe Reading).

The DPS field is meant to “catch” a switch open condition. So it is initialized with a “1” at the beginning of each log period.  It is then cleared if the switch is seen open at the time the algorithm executes (once a minute).

TALM and PALM flags (“Compressor Over Temperature Alarm” and “Compressor Over Pressure Alarm”) are “latched” by the background loop (fast) whenever the de-bounced (approx 100 milliseconds) input flags are set.  These flags are cleared after they are logged to the log buffer. 

CRes (“Compressor Restart Flag”) is set when the Cycle Compressor Timer times out and cycles the compressor.  This flag is cleared after it is logged to the log buffer. 

 All data is sent as ASCII, “comma delimited”, leading zeros, and fixed length fields.  The data can easily be imported into a spreadsheet if desired.

The response is terminated with a single line “#LOGY”(CRLF).

A sample of the RMMU log is shown here.  (Only the first 34 lines are shown.  Typically 365 lines are present.)

[image: image15.png]B rmmu20050928030241. log - Notepad
Fle Edt Format View Hel

Line, Time, STat, AVgPWr, Wi NPA:, MaxPur, Ui NPT, MaxPr, LHETOp, LHEBOT, DPS, TATm, PATm, CRes]
601, 61005, 0, 105,107, 112, 00300, 00300, 0753, 6550, 1,0,0,0
002,01021,0,110,109,111,00300, 00300, 0783,0990,1,0,
003,01035,0,109,108, 111, 00300, 00300, 0783,0990,1,0,
004,01051,0,110,108, 11200300, 00300, 0783,0990,1,0,
005} 01065,0,108, 105, 111, 00300, 00300, 0783,0990,1,0,
005,01081,0,107,104, 111, 00300, 00300, 0783,0990,1,0,
007,01056, 0,106,105, 108, 00300, 00300, 07830990, 1,0,
008)01111,0,110,108, 11200300, 00300, 0783,0990,1,0,
005,01125,0,109,107, 111, 00300, 00300, 0783,0990,1,0,
010,01141,0,109,104,111,00300, 00300, 0783,0990,1,0,
011)01155,0,110,107,112 00300, 00300, 0783,0990,1,0,
012]01171,0,106,102,109, 00300, 00300, 0783,0990,1,0,
013]01185,0,106,102,109, 00300, 00300, 0783,0990,1,0,
014)01201,0,104,101} 108, 00300, 00300, 0783,0990,1,0,
015)01216,0,104,102 106, 00300, 00300, 07830990, 1,0,
016,01231,0,103,099, 106, 00300, 00300, 0783 ,0990,1,0,
017)01245,0,097,093, 10100300, 00301, 0783,0990,1,0,
018)01261,0,092,090, 095, 00301, 00301, 0783,0990,1,0,
015)01276,0,094,052 095, 00300, 00300, 0783, 0990,1,0,
020,01291,0,094, 088,057, 00300, 00301, 0783,0990,1,0,
021,01306,0,091, 085,093 00300, 00301, 0783 ,0990,1,0,
022)01321,0,090, 087,093 00300, 00301, 0783, 0990,1,0,
023]01335, 0,087, 084,090, 00300, 00301, 07830990, 1,0,
024)01351,0,087, 085, 088, 00300, 00300, 07830990, 1,0,
02501365, 0,087,084, 089, 00300, 00300, 07830990, 1,0,
02601381, 0,087, 085, 090, 00300, 00300, 07830990, 1,0,
027,01396, 0,089, 085, 090, 00300, 00300, 07830990, 1,0,
028,01411,0,090, 085, 093, 00300, 00300, 07830990, 1,0,
025)01425,0,092,090, 094, 00300, 00300, 07830990, 1,0,
030,01441,0,091, 088,093 00300, 00300, 07830990, 1,0,
031,01455,0,089, 085, 091, 00300, 00300, 0783 ,0990,1,0,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o,
o

032]01471)0] 089087091} 00300, 00300 0783109901,
033]01485, 0,087 084, 089} 00300, 00300 0783109901,
033]01501) 0] 086, 084 089, 00300, 00300 0783109901,
035]01516 0] 086, 084 088, 00300, 00300 0783109901,
036]01531)0] 085 | 083 087 00300, 00300 0783109901,
037)01535,0, 084 082 086, 00300, 00300 0783109901,
038]01561, 0] 085 083 087 00300, 00300 0783109901,
035]01576 0] 084 082 088 00300, 00300 0783109901,
040]01551] 0] 083081} 085 00300, 00300 0783109901,
041]01606 0,086, 082 090, 00300, 00300 0783109901,
042]01621,0) 087 085} 090) 00300, 00300 0783109901,
043]01635, 0,089 088 091, 00300, 00300 0783109901,
043)01651)0] 089 085093} 00299 00300 0783109901,
045] 01665, 0, 088 086 090, 00300, 00300 0783109901,
046,01681,0] 092090, 094, 00299 00300 0783109901,
047)01696, 0,090 088 091} 00300, 00300 0783109901,
048]01711)0]091) 089 094} 00300, 00300 0783109901,
045]01726,0,091) 089 09200300, 00300 0783109901,
050]01741)0]050, 088 092 00300, 00300 0783109901,
051]01756]0] 089 085 09200300, 00300 0783109901,
052]01771)0] 087081085, 00300, 00301 0783109901,
053]01785, 0,090, 088 09200300, 00300 0783109901,
053)01801} 0] 050 087093} 00300, 00300 0783109901,
055]01816]0]091) 087093} 00300, 00300 0783109901,
056)01831)0) 087 085090} 00300, 00300 0783109901,
057) 018450, 089 087092 00300, 00300 0783109901,
055} 01861, 0] 085 086 092 00300, 00300 0783109901,
055] 018760, 087, 084 091} 00300, 00300, 078309901}
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Appendix c – RMmu Log File Processing Program
1. To process the RMMU log files, first copy all of the files into a unique directory for the specific site.  The processing program extracts the time and date of the file from the file name.  For this reason the file name must be maintained as created on the MRI System.  
2. Identify the Site name, PMS Site Number (SRN), PMS magnet number (e.g. JC_100_00  ) and magnet serial number

3. Run the program FieldServiceMonitor.exe

4. The screen below should appear
[image: image16.png]ok o ) -

L

‘Append Magnet Log File to Maste Excel Fie?
Site Name:

I Pleas select an inifial data input fie:

Browse.
o) ¥4 | P Site Number —re=

ey I Automate dat processing? .-
IS Mognet Number

Create Master Summary?
1GC Magnet Serial Number:

Select Master Excel Log File. L

Browse. 05t
Version: 2000

e ) Processeaies:

) = | =

s =l 2%




5. If RMMU logs for this site have not been previously processed, enter the Site Name, PMS Site Number (SRN), PMS Magnet number and Serial Number.  If the RMMU log has previously been processed, there will be an Excel named “RMMU_Log_PMS Magnet number” in the directory.  In this event, enter only the PMS magnet number.  
6. Check the “Automate data processing” box and enter or browse and select the name of the folder with the RMMU logs to be processed.
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7. As individual files are processed they will be stored with an added “.arc” suffix.  When the processing is complete, an Excel file named “RMMU_LOG_PMS magnet number” will be created in the selected directory.  
8. Click the “Browse” button in the “Create Master Summary” box and select the Excel file that was created in the last step.  
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9. Answer Yes as shown below and the program will create a second summary file.
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10. Close the Field Service Monitor Window and open the directory previously selected.  The processed RMMU _Log file and RMMU_Summary file should be present.  All of the original rmmu.log files should now have the .arc suffix.
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11. When opened, the Excel file should appear similar to the samples on the following two pages.

12. The following notes may help understand and interpret the data:
12.9. In the RMMU_Log file, you will note that columns A, B, and C are hidden.  These columns contain the file name of the source data for a particular record as well as the line number and RMMU time counter.  Examining these files may help in understanding the processing.
12.10. When the MRI system uploads the RMMU log it is stamped with the current time.  If Service personnel upload the log several times, the processed log may have a single RMMU log record appearing several times with different calculated real times.

12.11. If the status parameter is set to 1, the RMMU power has been cycled during that record.

12.12. The estimated real time applied to the processed log is based on the time at which the file is uploaded.  The individual records may have been recorded by the RMMU as much as one sample interval (typically 15 minutes) before the indicated time. 

Sample RMMU_Log file
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Sample RMMU_Summary file
[image: image24.png]E3 Microsoft Excel - RMMU. JC_100_0010.xIs

ot | ovis | i | .. | torgns | Pageeskrreyin | cose | top |

PS Siteliumber PAS Magnet Nurm 166 Magnet Sl Num,
e022 JC_n,_o10 o

Dae e Top . Bot 24_hv_ug Pwr Night Ava_Pur
oazzrzns =} o0
ouzn 845 a2
ouzazns 75 0180
ouzsns 108 103
ouzmzns 181 asts
ouzrzn 07 soss
oazErns 01 70
ouzazns 20 sas
ey a5 6253
tani0s 75 a2
1020 04 ee50
1008 e84 azs6
10008 m22 a3
10008 7244 aa
1008 esen az2
a0 08 s
107708 321 oo
1wvterm0s 75 T4
1wv1am0s 7208 ees3
100 7758 o3
10208 750 a1
1wz7m08 esa2 ema
w0 a0 anz
10208 7245 78
102508 e s
10vzmm0s w3
1wvzrrm0s s
10zEm08 7781
1wvzam0s 73
100 ma
10308 7584
1imm0s

120 w3
1m0 71
1iazm0s s
108 728
1m0 731

Preview: Page 1.0f 4





APPENDIX D – Sample STT LOG
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26-FEB-2006 03:02:47.37 Wagnet pres. level [RPa]  WAU_pressure 1 30 Passed P_MAGNET a2 _info_overview -
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Bath heater power [mW]  MMU_heat power 1 747 Passed PMAGNET mmu_heater_pressure_level
Cable INSTRUA-2 check i cable inst2_ilock_result 1 Passed Passed PLMAGNET mmu2_auto_cable

01MAR-2008 03:02:16. 65 Cable INSTRUM-3 check W _cable_inst3_ilock_result 1 Passed Passed PMAGNET mmu2_auto_cable
01MAR-2008 03:02:16. 65 Cable ERDU-1 check WU cable_erdul_iTock_result — 1 Passed Passed P_MAGNET mmuz_auto_cable_iTock_t
01MAR-2008 03:02:16. 65 Cable INSTRUA-1 check WiAll_cabTe_instl_ilock_result 1 Passed Passed P_MAGNET mma2_auto_cabTe
01MAR-2008 03:02:16.65 Cable ERDU-2 check MMU_cable _erduz_iTock_result 1 Passed Passed P_MAGNET mmu2_auto_cable_ilock_t
O1MAR-2008 03:02:44.73 Quench heater 2 MU quench_heater2_result 1 Passed Passed PMAGNET 2 _quench_heater
O1MAR-2008 03:02:44.73 Quench heater 1 WU quench_heaterl result 1 Passed Passed PMAGNET mmu_quench_heater

01mAR-2008 03
01mAR-2008 03
01mAR-2008 03
01mAR-2008 03

0z
0z
0z
0z
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353

Pressure contral mode WM_pressure_control_mode_resul 1 Pass  Passed P MAGNET mmuz_info_overy
Firmaare — MMU_firmeare_result 1 Pass” Passed P_MAGNET a2 _info_overview

Compressor temperature WML compressor_temperature. resu 1 Pass  Passed  PMAGNET mmuz_info_overy
Fgh magnet pressure i high magnet_pressure_result 1 Pass  Passed PMAGNET mmu2_info_overy

O1MAR-2008 03:02:44.93 Low magnet pressure Wl ow magnet_pressure_result 1 Pass  Passed PMAGNET mmu2_info_overy
O1MAR-2008 03:02:44.93 Pressure stability WM pressure_stability result 1 Pass  Passed P_MAGNET 2 _info_overyiew
O1MAR-2008 03:02:44.93 Excessive heater oper. | MMU_excessive heater_operation_ 1 Pass  Passed P_MAGNET mmu_info overy
O1MAR-2008 03:02:44.93 Insufficient heater oper. WMU_insufficient_heater_operati 1 Pass  Passed PMAGNET a2 info_overy
O1MAR-2008 03:02:44.93 uerpressure (0PS) WMl overpressure_result 1 Pass ' Passed P_MAGNET mu2_info_overview

O1MAR-2008 03:02:44.93 Compressor pressure W Compressor_pressure_result 1 Pass passed P_MAGNET muz_info_overy

01mAR-2008 03
01mAR-2008 03
01mAR-2008 03
01mAR-2008 03

0z
0z
0z
I

353
353
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Bath heater power [mW]  MMU_heat power 1 811 Passed PMAGNET mmu2_inTo_overview
Wagnet pres. ievel [HPa]  MMUpressure 1 30 Passed PMAGNET mmuinfo_overview

Wagnet pres’ setp. [RPa] WM pressure_setpoint 1 30 Passed P_MAGNET mmu_inTo_overview
ERDU battery pack 1 mibattery 1_result 1 Passed Passed PMAGNET mmuzbattery_test

01MAR-2008 0314511765 ERDU battery pack 2 i battery 2 result 1 Passed Passed PMAGNET mmuz_battery_test
02-MAR-2008 03:02:15.40 Upper helium fevel [] M helium Jevel upper 1 52 Passed PMAGNET el junt Tevel
02-MAR-2008 03:02:15.40 Lower helium Tevel [¥]  WMU_helium level lower 1 55 Passed PIMAGNET mmuz_hel 1um] evel
02-MAR-2008 03:02:15.51 Wagnet pres. 1evel [hPa]  MAupressure 1 30 Passed  PMAGNET mmuz_eater_pressure_level
02-MAR-2008 03:02:15.51 Bath heater power [mW]  MMU_heat power 1 571 Passed PMAGNET mmu_heater_pressure_level
02-MAR-2008 03:02:15.57 Cable TNSTRUA-2 check i cable inst2_ilock_result 1 Passed Passed PLMAGNET mmu2_auto_cable
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Cable INSTRUA-3 check W _cable_inst3_ilock_result 1 Passed Passed PMAGNET mmu2_auto_cable
Cable ERDU-1 check WU cable_erdul_iTock_result — 1 Passed Passed P_MAGNET mmuz_auto_cable_iTock_t
Cable INSTRUA-D check WiAll_cabTe_instl_ilock_result 1 Passed Passed P_MAGNET mma2_auto_cabTe
Cable ERDU-2 check MMU_cable _erduz_iTock_result 1 Passed Passed P_MAGNET mmu2_auto_cable_ilock_t

02-MAR-2008 0310214545 Quench heater 2 MU quench_heater2_result 1 Passed Passed PMAGNET 2 _quench_heater
02-MAR-2008 031021455 Quench heater 1 WU quench_heaterl result 1 Passed Passed PMAGNET mmu_quench_heater
02-MAR-2008 03:02:45.64 Pressure contral mode WM_pressure_control_mode_resul 1 Pass  Passed P MAGNET mmuz_info_overy
02 MAR-2008 03:02:45.64 Firmaare — MMU_firmeare_result 1 Pass” Passed P_MAGNET a2 _info_overview

02 MAR-2008 03:02:45.64 Compressor temperature WML compressor_temperature. resu 1 Pass  Passed  PMAGNET mmuz_info_overy
02 MAR-2008 03:02:45.64 Fgh magnet pressure i high magnet_pressure_result 1 Pass  Passed PMAGNET mmu2_info_overy

02-mAR-2008 03
02-mAR-2008 03
02-mAR-2008 03
02-mAR-2008 03
02-mAR-2008 03
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sies
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Low magnet pressure Wl ow magnet_pressure_result 1 Pass  Passed PMAGNET mmu2_info_overy
Pressure stability WM pressure_stability result 1 Pass  Passed P_MAGNET 2 _info_overyiew
Excessive heater oper. | MMU_excessive heater_operation_ 1 Pass  Passed P_MAGNET mmuz_info overy
Insufficient heater oper. WMU_insufficient_heater_operati 1 Pass  Passed PMAGNET mmu2info_overv
uerpressure (0PS) WMl overpressure_result 1 Pass ' Passed P_MAGNET 2 inTo_overview L

02 MAR-2008 03:02:45.64 Compressor pressure W Compressor_pressure_result 1 Pass passed P_MAGNET muz_info_overy
02 MAR-2008 03:02:45.64 Bath heater power [mW]  MMU_heat power 1 595 Passed PMAGNET mmu2_inTo_overview

02 MAR-2008 03:02:45.64 Wagnet pres. ievel [HPa]  MMUpressure 1 30 Passed PMAGNET mmuinfo_overview

02-MAR-2008 03:02:45.64 Magnet pres. setp. [hPa] MM pressure_setpoint 1 30 Passed P_MAGNET mmuz_inTo_overview
03MAR-2008 03:02:15.67 Upper helium Tevel [ wmuhelium evel upper 1 e Passed PMAGNET mmuz_hel 1um1evel
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Lower helium Tevel [¥]  WMU_helium level lower 1 55 Passed PIMAGNET mmuz_hel 1um] evel
Wagnet pres. 1evel [hPa]  MAupressure 1 30 Passed  PMAGNET mmuz_eater_pressure_level

Bath heater power [mW]  MMU_heat power 1 505 Passed PMAGNET mmu_heater_pressure_level

Cable INSTRUA-2 check i cable inst2_ilock_result 1 Passed Passed PLMAGNET mmu2_auto_cable
Cable INSTRUA-3 check W _cable_inst3_ilock_result 1 Passed Passed PMAGNET mmu2_auto_cable
0zi18.87 Cable ERDU-1 check WU cable_erdul_iTock_result — 1 Passed Passed P_MAGNET muz_auto_cable_iTock_t
0zi18.87 Cable TNSTRUA-1 check Wil cabTe_inst1_ilock_result 1 Passed Passed P_MAGNET a2 _auto_cable
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