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1. [bookmark: _Hlk32834963]SCOPE
The scope of this Standard Operating Procedure outlines the safe use and operation of:
	Name of machinery/equipment
	Portable Electronic Divided Bar (PEDB) MKII



	Campus
	Parkville	Other: 

	Building
	McCoy – 200
	Other:

	Room No. 
	111
	Other: 

	Offsite
	
	Other:



This item has an inherent risk rating of 
	Risk rating
	☒	Low
	☐	Medium
	☐	High



This Standard Operating Procedure considers the intended purpose and use as outlined by the manufacturer.
2. DESCRIPTION
INTENDED APPLICATION
The PEDB is intended to be used to measure the thermal conductivity and specific heat capacity of rock core samples – though other appropriately prepared samples can also be measured.
MANUFACTURER’S SPECIFICATIONS
If at any time the device or software does not respond in the manner described, cease operation and contact Hot Dry Rocks for trouble shooting.
3. TRAINING / LICENCING
Relevant local inductions that are required for operators of this machinery/equipment 

	Petrophysics Laboratory Induction



Relevant TrainME modules or external training required for operators of this machinery/equipment

	TrainME modules

	☐ Health & Safety Roles & Responsibilities 
	☐ Chemical Management
	☐ Hot Work

	☐ Manual Handling
	☐ Compressed Gas Safety
	☐ Biorisk – Accredited Persons

	☐ Computer Workstation Training
	☐ Safe Radiation Practices - Ionising
	☐ Animal Welfare & Ethics

	☐ Personal Protective Equipment
	☐ Safe Radiation Practices - Laser
	☐ Other (please specify):

	☒ Laboratory Safety
	☐ Biorisk – Biosafety Induction
	☐

	☐ Plant Safety
	☐ Biorisk - Behavioural CF
	☐



	Externally Provided Courses

	☐Provide First Aid
	☐Working at Heights
	☐Four Wheel Drive

	☐Remote First Aid
	☐Tower Rescue
	☐Chainsaw Safety

	☐Diving Certificate 
	☐Boat Licence
	☐Confined Spaces

	☐Quad Bike
	☐Heavy Vehicle Licence
	☐Other (please specify):



4. PERSONAL PROTECTIVE EQUIPMENT (PPE)
Personal protective equipment required that meets relevant Australian Standard. 
· Standard PPE: 

	☐ Safety glasses/goggles (please specify type): 

	☐ Face shield	

	☐ Gloves (please specify type):

	☐ Mask/ respirator (please specify type): 

	☐ Laboratory Coat/Gown (please specify type):	
	☐ Apron (please specify type):


	☒ Fully enclosed footwear: fully enclosed shoes
	☐ Hat (please specify type): 


	☐ Long pants

	☐ Sunscreen

	☐ Long sleeves

	☐  Wet suit

	☐ Hearing Protection

	☐ Waders


	☐ Other (Please Specify):

	☐ Other (Please Specify):

	☐ Other (Please Specify):

	☐ Other (Please Specify):

	· Health Monitoring required (HHAQ complete form)

	☐ Vaccination/s required 
	☐ Spirometry testing

	List here:
	☐ Hearing test

	☐Other Monitoring (Please Specify):
	☐ Eye test for Laser work

	
	☐ Other (Please specify)


5. Warnings
SAFETY PRECAUTIONS
· Ensure that the cable is free from damage before use.
· Operator must be trained and familiar with the safe operating procedure.
· [image: ]Operator to wear PPE as listed. 


DO’S AND DON’T:
ALWAYS – Isolate and tag out equipment requiring repairs and maintenance.
ALWAYS – Inspect all cables fore damage before plugging them in
ALWAYS – Ensure the material you are testing has been approved for use
ALWAYS – Ensure the sample has two parallel faces that are level and smooth 
NEVER – Connect, disconnect or swap a cord whilst the device is powered on
NEVER – Allow the device to get wet or subject it to non-atmospheric heat and temperature conditions
NEVER – Place chemically aggressive materials into the device
6. INSTRUMENT CONTROLS 
[image: ][image: ]Vice handle

    Perspex screen


Insulation foam inserts


Hot plate
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Cold plate
Petroleum Gelly and Brush
Calipers
USB cord port
Power cord port
Power switch
Display

7. OPERATION
SAMPLE PREPARATION
1. The sample must be smooth and flat on two parallel sides. 
a. Ideally it should be cylindrical, but a rectangular prism is also acceptable
2. The maximum horizontal dimension of the parallel sides is 65mm. The maximum thickness is 50mm.
a. Optimally the thickness of the sample should be ~50mm where  is the proportion of the plates (65mm) in contact with the sample. E.g. a sample that covers 50% of the plates should be ~25mm thick.
3. Measure the thickness, surface area and mass of the sample.
a. The surface area is the area of the sample in contact with each plate. E.g. if the sample was a 60mm diameter cylinder its area would be 2827. If the faces are unequal take the average.
PRE-START UP
1. Plug the power cord into the rear of the device (whilst switched off)
2. Connect the device to the laptop marked ‘PEDB’ with the usb cord
3. Raise the three Perspex screens and unwind the vice so that there is enough room between the plates for your sample
4. Coat both sides of the sample with petroleum jelly and press it into the cold plate to eliminate any air
5. Wind the hot plate down onto the sample whilst it centred on the cold plate. Tighten the clamp until it reaches its limit. It is torque limited and will click when fully tightened.
6. Select the insulation foam insert that is closest in value to the thickness of your sample + 20mm. Fit the insert securely around your sample such that the cropped teeth are at the rear of the sensor. 
7. Lower the Perspex screens.
START UP
1. Turn on the PEDB power switch and run the PEDB program on the laptop. The display should begin to show real time temperature values. Let it run for 30 minutes to equilibrate.
[image: ]
2. Once the PEDB has equilibrated, setup the program as follows:
a. Blue arrows: fill out the sample mass, thickness and surface area. Ensure you choose a save directory and filename.
b. Orange arrow: choose the variables you want to monitor. Select ‘Tau’.
c. Green arrow: press ‘start recording’ once the program is setup
[image: ]
3. Once the Tau value has equilibrated, record the thermal conductivity. 
4. If you also want to measure the specific heat capacity of your sample, then change the heater and cooler values to 32.5 and 27.5 and press set temperature. Ensure you are still recording.
[image: ]
5.  Once the Tau has re-equilibrated, press ‘stop recording’. Record the thermal conductivity again. The value may be different than after the first equilibration as it is a temperature dependant property. If you want to record another sample, then reset the heater and cooler values to 27.5 and 17.5. Otherwise close the program and shutdown the machine.
[image: ]
SHUT DOWN
Once the program is closed the PEDB will go into a dormant mode. Turn off the switch at the back. Remove the sample and wipe off the petroleum jelly from the plates. Place the small foam divider between the plates and wind down the vice to clamp it in place.
EMERGENCY SHUT DOWN
If it is unsafe to turn off the machine from the rear switch, then turn off or unplug at the wall socket.
DATA PROCESSING
The following is only relevant for the specific heat capacity:
1. There will be two .csv files in the directory specified. One will be time-stamped. Download this one onto your personal device.
[image: ]
2. Scan the QR code attached to the device to find a link to ‘PEDB’ google sheet document. Select file  make a copy. 
Note: there is an excel document available as well. However, the google sheets document runs better on most devices.
3. Once you have created your own copy of the file (important), select file  import and upload and the timecoded CSV file. Ensure that the import location is set to ‘insert new sheet’
[image: ]
4. Select columns L and M and drag the data across to columns J and K so that it replaces the data.
[image: ][image: ]
5. Copy the remaining data and paste it into the Formula sheet. Ensure that cell A1 is selected when pasting. Ensure that columns L and M are dragged down to match the number of rows of data. 
[image: ]
8. MAINTENANCE
To ensure reliable and trouble-free operation, it is the user’s responsibility to maintain the machine in the best possible condition.  Such a machine will produce accurate consistent results; problems will be less frequent and less severe.
CLEANING
Clean the petroleum jelly off of the hot/cold plates with a dry cloth or paper towel. Only clean the device with a damp cloth. Do not use abrasive materials or chemically aggressive cleaning products.
MAINTENANCE
If the machine is not working as intended tag and isolate. All maintenance must be performed by the manufacturer (Hot Dry Rocks).
9. EMERGENCY
Commence emergency procedures in accordance with the local emergency requirements.
UNIVERSITY SECURITY (Parkville 24hr) 834 46666
FIRST AID KITS
There is a first aid kit on the shelf directly above the vacuum chamber.
PORTABLE DEFIBRILLATORS
Portable Defibrillator located at the entrance to Thomas Cherry Building level 2, walk through McCoy foyer. A second Portable Defibrillator is in the Physics podium over the walkway/bridge across Swanston St.
LISTINGS OF FIRST AIDERS
Listings of First Aiders located at First Aid Kits, as well as emergency contact posters on safety notice board.
INCIDENT REPORTING
· Report any incident to your Supervisor immediately.
· Report the incident on ERMS and local OHS contact https://unimelbcloud.sharepoint.com/teams/ScienceOHSResources  as soon as possible.
· In the event of a major incident the following reporting steps will also occur:
· Notify the relevant emergency response department e.g. Fire, Ambulance, Police (000).
· Notify Security (834 46666) 24/7 support.
· Notify your supervisor and the local OHS contact as soon as reasonably practicable. https://unimelbcloud.sharepoint.com/teams/ScienceOHSResources  
10. REFERENCES

	Reference Material
	Location (if physical) or Link (if electronic)

	University of Melbourne risk register
	https://safety.unimelb.edu.au/__data/assets/pdf_file/0009/4859235/UoM-Health-and-Safety-Risk-Register-v4.pdf 

	School/Department risk register
	https://unimelbcloud.sharepoint.com/teams/SGEASHealthandSafetyResources

	Equipment Risk Assessment 
	n/a

	
	

	Manufacturer’s / Supplier’s operating manual
	‘A practical guide to thermal conductivity and specific heat capacity measurement with the PEDB Mk II’ found by scanning QR code on device https://sgeas.unimelb.edu.au/research/auscope-subsurface-observatory. 

	
	

	Research Group Safety Manual (If applicable)
	https://sgeas.unimelb.edu.au/research/auscope-subsurface-observatory. Alternatively scan QR code attached to lid.

	
	

	University safety website guidelines and requirements
	https://safety.unimelb.edu.au/ 

	
	

	Other (please specify) 
	

	
	



	Relevant Legislation References
	Location (web link or physical copy location))

	OHS Act, Vic.

	https://www.legislation.vic.gov.au/in-force/acts/occupational-health-and-safety-act-2004/043 


	OHS Regulations, Vic

	https://www.legislation.vic.gov.au/in-force/statutory-rules/occupational-health-and-safety-regulations-2017/014 


	Other relevant Acts and Regulations:
☐ ________________________
☐ ________________________
☐ ________________________
☐ ________________________

	

	Compliance codes and Codes of Practice
☐ ________________________
☐ ________________________
☐ ________________________
☐ ________________________

	 https://www.worksafe.vic.gov.au/laws-and-regulations

	Australian Standards: source SAI Global.
☐ ________________________
☐ ________________________
☐ ________________________
☐ ________________________

	https://research.ebsco.com/c/xppotz/search/details/f7kyfyxrkz








1
Date: Oct 2024 Version: V7.2 Authorised by: Faculty OHS Committee to be consulted Review: Oct 2029
© The University of Melbourne – Uncontrolled when printed.
image1.jpeg




image2.png




image3.jpeg




image4.jpeg




image5.jpeg




image6.jpeg




image7.jpeg
wooer  (ENNNNN
sermac o [N
supur il rec





image8.png
nnnnnn

- H = TRIDENT

nnnnnnnnnnnnnnn
Thermal Conductivity

=
y ‘ N\
£ 8
\-.\A
C-THERM

& CCEEEEET " s cOmMBO ~E T




image9.png
1 PEDB Appv1.103 X

Setup Help
Heater 27.5 °C SampleMass 0 g Sample Surface Area 0 mm?

Sample Temperature [ 2706 °C Chiller 175 °C Sample Thickness 0 mm System Status  Not Recordina |

SortRocoring | | Sop Reconing  Timer_|min. SaveDi B i

@ Heater == [ Chiller @ Auto Fit Graph  Thermal Conductivity Unknown + Unknown W/mK

Oon =0T = | ResetGraph
(E)r) — 0O -
Ofu = OCond =—

Témp.ldond. :

740 770 800 83 860 8% 920 95 98 1040 1040 1070 1100  11.3¢

Hold: Left MButton to select, Right MButton to move. Use: MWheel to move vertically, SHIFT+MWheel to move horizontally, CTRL+MWheel to zoom. Exit

3 19°C ENG 245 PM

Cloudy

o Q) b
Q Search - ! A s PO mnn 8





image10.png
e SPBPBEREEEEEREEEE ¢4
W1 PEDB App v1.1 b3
Setup Help
Heater 27.5 °C SampleMass 262 g Sample Surface Area 2922 mm?
Sample Temperature [ 2270 °C Chiller 175 °C Sample Thickness 34 mm System Status " Recordina
SetTemperatures  StartRecording | Stop Recording | Timer  min. Save Dir. Filename
@ Heater == [ Chiller @ Auto Fit Graph  Thermal Conductivity 330 + 017 W/mK

Oon =01 = ResetGraph
(E)r) — 0O -
@Tu — OCond —

Hold: Left MButton to select, Right MButton to move. Use: MWheel to move vertically, SHIFT+MWheel to move horizontally, CTRL+MWheel to zoom. Exit

ENG 306 PM

& 4
Q Search ) Aus PO e





image11.png
1 PEDB Appv1.103 X

Setup Help
Heater 325 °C SampleMass 262 g Sample Surface Area 2922 mm?
Sample Temperature [ 2749 °C Chiller 225 °C Sample Thickness 34 mm System Status " Recordina
StartRecording  Stop Recording | Timer  min. Save Dir. C:\Users\use\Documents\PEDB Filename Test13
@ Heater == [ Chiller @ Auto Fit Graph  Thermal Conductivity 322 + 016 W/mK

Oon =01 = ResetGraph
(E)r) — 0O -
@Tu — OCond —

100 ) 300 ) 500 ) 700 ) 900 ) 1100 ) 1300 ) 1500 ) 1700

Hold: Left MButton to select, Right MButton to move. Use: MWheel to move vertically, SHIFT+MWheel to move horizontally, CTRL+MWheel to zoom. Exit

3 20° ENG 337PM

Cloudy

& Q) b
Q Search il Aus PO 8




image12.png
8 Testidcsv 16/03/2026 3:42 PM. Microsoft Excel C.. 69KB
98D Test13_20260316_151148.csv 16/03/2026 3:42 PM Microsoft Excel C.. 419KB




image13.png
Import file

File
Test13_20260316_151148.csv

cation eparator type

Insert new sheet(s) ~ Detect automatically ~

Convert text to numbers, dates, and formulas





image14.png
HEBHEEEBE S

Copyof PEDB # & &
File Edit View Insert Format Data Tools Extensions

Help

Delta T (unities Conductivity (W Uncertainty (W]

QA o caF 0%~ s % 9 123 | Defaul.. ~ | — B I & A B 8-
- s B o 3 e ° ] i
Time Recordin 2026/03/16 15
‘Sample Mass ( %2
‘Sample Thickn 34
Sample Surfac 2922
Time (s) Ambient °C) _Heater °C) _ Chiller (°C)  T1(°C) T2(C) T3(C) T4 C)
254724 24339265 27499627 17499694  27.372963 25387508  19.956566  17.736472 1291375
255214 24339265 27499627 17499694 2737267 25387508  19.956277 17736472 1291623
255718 24339265 27500518 17499977 2737267 25387508  19.956277 17736472 1291623
256207 24339265 2759949 17523736  27.372963 25387212  19.956277 17737045 1291547
256713 24339265  27.885648 176785 27381479 25387212 19.956277 17751089 1293248
257217 24339265 28266561 17993961  27.420246 25387212  19.956277  17.807553 129872
257721 24339265 28661862 18414256 2750341 25386916  19.955989  17.922502 1308663
258226 24339265 29039765 18886237 27629898 25387212  19.956566  18.093101 1322564
25873 24339265 29385859 1937465 27792795 25387508  19.957431 18308217 1339272
259234 24339265 29687055 1983449  27.981642 25388693  19.959162 18553282 135778
259753 24339265 29947192 20219194 28186229 25390766 19962625 18809117 1374571
260257 24339265 30174785 20495369 28395983 2539432  19.967818  19.054493 1386084
260762 24339265 3038735 2065913 28614509 25399355  19.974743 19279335 1387169
261265 24339265 30570668 20715947 28816551 25405278 199831 19452243 1375438
261755 24339265 30751305 20703606  29.025295 25413275 19993787 1959185 1350161
262273 24339265 30911685 20650523 29216257 25421866 20004752  19.686013 131703
262793 24339265 31068672 20581965 2940582 25432234 2001716 19752263 1277597
+ = Instructions v Calibration Coefficients ~ Example ~ Formula v Testi3_20260316_151148 ~

3.296649
3295967
3295967
3296171
3291509
3276588
3.249806
3213084
3169996
3123569
3.082604
3.055163
3.052712
3.08087
3143134
3.228457
333

0.16852
0.16845
0.16845

0.168471

0.167995

0.166477

0.163768
0.16009

0.155827

0.151299

0.147359

0.144748

0.144516

0147193

0.153199

0.161624

0172565

I
Sample T (°C) Tau (°C)

22672037 -0.234639
22671893 -0.234644
22671893 -0.234644
22671745 0233481
22671745 0210922
22671745 011569
22671452 0.083007)
22671889 0379221
2267247 0756072
22673928 1187068
22676695 1641956
22681069 2088338
22687049 2519747
22694194 2880406
22703531 3210082
22713309 3475653
22724697 3708689

Sum: 85,801.84 ~




image15.png
Copyof PEDB #r B3 & SavedtoDive D B k- Bshe - 4

File Edit View Insert Format Data Tools Extensions Help

QA 6 @& F 100% - $ % 09 13 | Defaul.. v | — B I & A [:: I3 R B A-|e Y B = ~
Jikaoss ~

» o < ° e " B " ] 3 « v " N
1 Time Recording2026/03/16 15:
2 Sample Mass ( 262
3 Sample Thickn 34
4 Sample Surfac: 2922
5 Time(s) Ambient (°C) Heater (°C)  Chiller °C)  T1(°C) T2 (°C) T3 (°C) T4 (°C) Delta T (unitles Sample T (°C) Tau (°C)
6 254724 24.339265 27.499627 17.499694 27.372963 25.387508 19.956566 17.736472 1.291375 22672037 -0.234639|
7 255214 24.339265 27.499627 17.499694 27.37267 25.387508 19.956277 17.736472 1.291623 22671893 -0.234644|
8 255.718 24.339265 27.500518 17.499977 27.37267 25.387508 19.956277 17.736472 1.291623 22671893 -0.234644|
9 256.207 24.339265 27.59949 17.523736 27.372963 25.387212 19.956277 17.737045 1.291547 22671745 -0.233481
10 256.713 24.339265 27.885648 17.6785 27.381479 25.387212 19.956277 17.751089 1.293248 22671745 -0.210922|
" 257.217 24.339265 28.266561 17.993961 27.420246 25.387212 19.956277 17.807553 1.29872 22671745 -0.11569|
12 257.721 24.339265 28661862 18.414256 27.50341 25.386916 19.955989 17.922502 1.308663 22671452 0.083007|
E 258.226 24.339265 29.039765 18.886237 27.629898 25.387212 19.956566 18.093101 1.322564 22671889 0379221
1 258.73 24.339265 29.385859 19.37465 27.792795 25.387508 19.957431 18308217 1339272 2267247 0.756072|
15 259.234 24.339265 29.687055 19.83449 27.981642 25.388693 19.959162 18.553282 1.35778 22673928 1.187068|
1 259.753 24.339265 29.947192 20219194 28.186229 25.390766 19.962625 18.809117 1.374571 22676695 1.641956|
7 260.257 24.339265 30.174785 20.495369 28.395983 25.39432 19.967818 19.054493 1.386084 22681069 2.088338|
1 260.762 24.339265 30.38735 20.65913 28.614509 25.399355 19.974743 19.279335 1387169 22687049 2519747 |
19 261.265 24.339265 30.570668 20.715947 28.816551 25.405278 19.98311 19.452243 1.375438 22694194 2.880406 |
20 261.755 24.339265 30.751305 20.703606 29.025295 25.413275 19.993787 1959185 1350161 22.703531 3.210082|
Bl 262.273 24.339265 30.911685 20.650523 29.216257 25.421866 20.004752 19.686013 1.31703 22713309 3.475653|
2 262.793 24.339265 31.068672 20.581965 29.40582 25432234 20.01716 19.752263 1.277597 22.724697 3.708689|

Instructions ~  Calibration Coefficients ~ Example ~ Formula ~  Test13_20260316_151148 ~ Sum: 85,801.84 ~




image16.png
a

Copyof PEDB # & &
File Edit View Insert Format Data Tools Extensions Help

Q6 o8 W%~ % 9 123 | Defaul.. ~ | — B I 5 A B
~  fx Time Recording Started
x s c B B - 3 [ ' f « v m
[Time Red2026/03/
Sample) 262
Sample1 34 n6n | 24

4519 |2002377| 41555 | 20058

Sample ¢ 2922

Time (s) Ambient Heater (" Chiller ((T1(°C) T2(°C) T3(C) T4(°C) DeltaT (1Sample1Tau(’C) Ht  S(H)
254724 24 3392627 49962 17.4996927.37296 2538750 19.95656 17.73647 1 29137522 67203-0.23463 -0.334144 o
255214 24.3392627 49962 17.4996927 3726725 3675019.95627 17.73647 129162122 67189 -0 23464.-0.334149-0.163731
255718 24.3392627 5005117.49997 27 3726725 36750 19.95627 17.73647 129162122 67189-0 23464.-0.334149-0.332142
256,207 24.3392627 59945 17.5237127.37296 25.3672119.95627 17.737041 29154722 67174-0 23348 -0.332986-0.495257
256,713 24.3392627.88564 17.6785 27.38147253672119.95627 17.75108 129324822 67174-0 21092 -0.310427 -0 658040
257,217 24.33926.26 26656 17.99396 27.4202425 3672119.95627 1780755 1.29872 22 67174-0.11569 -0.215195-0790497
257.721 24 3392626 66186 16 4142527 5034125 386911995593 17.92250 130866322 671450.083007-0.016498 -0 848884
258,226 24.3392629.03976 16.8862327 6298925 367211995656 18.09310 1 32256422 671880.3792210 279716 -0782421
258 73 24.3392629.38585 1937465 2779279 25.38750 19.95743 18 3082113392722 672470 756072 0.656567 -0.546478
259 234 24.3392629 68705 19.8344927 9816425 38869 19.95916 18 55328 1.35778 22.673921.1870681.087563 -0.106957
259753 24.3392629 9471920 2191928.1862225 39076 19.96262 18 80911 1.37457122 67669 1641956 1542451 0575530¢
260.257 24.3392630.1747820 4953628 39596 25 39432 19.9678119.05449 1 38608422 68106 2088336 1988833 1465414t
260,762 24 3392630 38735 20 6591328 6145025 39935 19.9747419.27933 1 387169 22 687042 5197472.420242 2576706
261265 24 3392630 57066 20 7159428 81655 25 40527 19.9831119.45224 1 375438 22.694192.880406 2780901 3886793
261755 24.3392630.7513020.7036029.02529 25 41327 19.99378 19.59185 1 35016122.703533 2100823 110577 5.330205¢
262,273 24.3392630 91168 20 6505229 21625 25 42186 20.00475 19.68601 1.31703 22713303 4756533376148 7.010267:
262.793 24.3392631.06867 20 58196 29.4058225. 4322320 01716 19.75226 1 277597 22.724693 7086893 609184 8:826453¢

Instructions ~  Calibration Coefficients ~ Example ~ Formula ~ Test13_20260316_151148

siH)

O &
v
® s
S(H) vs time





image17.png
THE UNIVERSITY OF

MELBOURNE




image18.svg
               


