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111.6.1 Mandatory requirements for Lot 1




1 Specification Content

1.1 Glossary

	TERM
	MEANING

	
	

	BGS
	British Geological Survey – a constituent part of NERC


	Borehole
	Any hole drilled into the sub-surface for the purpose of extracting or investigating the material at that point. The material may be recovered as cylinders of solid core or as fine rock chips (cuttings)

	Core
	Cylindrical sticks of rock recovered from a borehole or well. Typically they range from 2.5 to 15cm in diameter and are archived in lenths of 100 to 150cm. Generally only a few metres are recovered at a time from a borehole.

	Cuttings
	Rock chips produced by a drillbit that cuts all the borehole rock into small pieces a couple of mm or less in size. The chips are carried back up to the surface by the returning drilling mud (lubricant), where they are separated. Samples are taken to represent the rocks encountered over regular intervals of typically 2 – 3 metres. These are known as ‘wet cuttings’ or ‘unwashed cuttings’ and can be processed in the laboratory to ‘washed and dried cuttings’

	ESIOS
	Energy Security and Innovation Observing System, a major NERC/BGS project that is purchasing the core scanners to characterise the core obtained from the two borehole facilities. Renamed UKGeos in May 2017

	Hyperspectral
	Production of a spectrum for each pixel of an image of a core or sample (generally applied to Infra-red light). Provides information on the mineralogy.

	Magnetic suseptibility
	A measure of the energy needed to change the magnetic properties of the core; provides information on along core variations in the mineralogy

	NERC
	Natural Environment Research Council, one of the UK Government owned Research Councils

	NGR 
	National Geological Repository.  The BGS facility that manages the National Borehole and Well Core and Sample Collection, as well as large collections of rocks & minerals, fossils, maps, field notebooks and numerous other types of geological records

	NIR
	Near Infra Red. Usually applied to a single point detector that produces spectra of Near Infra Red radiation. When scanned along a core provides information on variation in mineralogy.

	p-Wave Velocity
	Speed of longitudinal sound waves in a core

	Sample
	Any piece or small collection of geological material, generally from a single point in space. Borehole core could be broken up into numerous samples. Cuttings are another type of sample.

	Scanner
	A mechanical/electronic device equiped with one or more sensors. Either the core or the sensors are moved relative to each other, producing a plot of the respective parameter. 

	UKGeos
	New name for ESIOS project. Changed in May 2017.

	XRF
	X-ray fluorescence – a technique whereby a beam of X-rays is applied to a specimen surface, causing the atoms to fluoresce and produce secondary x-rays. Measuring the intensities of these at specific peak energies allows determination of element concentrations present.

	X-Ray CT or X-Ray Tommography
	The process of X-raying a core or sample whilst rotating the core or x-ray equipment. The resulting data can be processed to give a 3d image, showing variations in the X-ray density of the material

	WAN
	Wide Area Network – cable network that connects the IT equipment within BGS Keyworth

	Well 
	Any borehole drilled primarily for extracting or injecting fluid or gas (generally water or hydrocarbons)

	Wire-line logs
	Records in the variations of various geophysical paparmeters down a borehole, measured by dropping a measuring tool on a wire


1.2    Introduction


[image: image2]
The BGS Keyworth Core Store, part of the National Geological Repository, holds the National Collection of borehole and well core and samples. It is a national facility, and in addition to BGS scientists, is used by academics and commercial companies, including many from overseas. It will archive all the core and samples produced by the UKGeos project.
Drilling deep boreholes and hydrocarbon wells is extremely expensive. Onshore wells can range from just under £1m for shallow wells to several times this for deep, complex wells. The original Keyworth core store was constructed in 1985 at a cost of £2.2m; shortly beforehand, the Marchwood Geothermal Borehole near Southampton was drilled to 2615m at a cost of over £1.5m (New Scientist, 11 July 1985). A US Department of Energy report (Trends in US Oil and Natural Gas Upstream Cost, March 2016) quoted total capital costs per well in the onshore regions studied ranging from $4.9m to $8.3m. The UK Mochras 2 borehole, planned for drilling to 2000m by the International Continental Scientific Drilling Programme (ICDP) is expected to cost in excess of £2m. Offshore wells can cost ten times as much. With over 600 km of drillcore, plus  several million individual core and cuttings samples from over 8,000 offshore hydrocarbon wells and  15,000 onshore wells and boreholes, the replacement cost of the collection is in excess of £175 billion.
The UKGeos project will produce a relatively limited amount of core, which needs to be fully characterised at the highest resolution practicable, to underpin the many research projects that will utilise the platform. It is essential that the core is used as efficiently as possible and destructive sampling minimised. Automated core scanning is an essential technique to allow this, minimising the need for destructive sampling, whilst providing much higher resolution data. This data will highlight variations in the core that might not otherwise be discernible, enabling the more productive targeting of the limited destructive subsampling possible.

With the establishment of the likely requirement of the UKGeos project for a core scanning facility, a steering group was formed in September 2016. Certain key staff were approached to join, and an open call for interested volunteers was made. The group has met on a number of occasions from September 2016 onwards, including several presentations by potential suppliers.
Preliminary analysis of the budget suggested the purchase of three or possibly four scanners might be achievable. Several basic categories of scanners were considered:

· Multiparameter for measuring a range of basic physical properties, particularly useful for correlating core with wire-line logs

· XRF for determining element concentrations

· X-RAY CT for 2 and 3D imaging of the core to visualise internal structural details
· HYPERSPECTRAL for investigating the mineralogy
The steering group concluded that the multiparameter scanner was essential for measuring the petrophysical data that underpinned the UKGeos platform. They also noted that during recent years, many core store visitors had been laboriously using hand-held XRFs to measure element concentration variations along cores, so the XRF scanner was considered essential. There was very considerable discussion as to whether the third choice should be the X-Ray CT scanner or the Hyperspectral scanner. It was noted that the X-Ray CT core scanner could not provide the individual pore level resolution of a Micro-CT scanner, but as there were several such machines available around the country, including Nottingham and Leicester, it was not essential. However, given that the characterisation of rock structure and fractures was crucial to UKGeos, and that basic mineralogy information could be determined by fitting a NIR detector to the Multiparameter scanner, the X-Ray CT scanner was selected as the third choice.
Three working groups were then established to draft the specifications for Multiparameter, XRF and X-Ray CT scanners. Given the likely demand for XRF scanning, the XRF group drew up specifications for a high-resolution scanner, and a high throughput scanner capable of accommodating several cores at once. In addition, they drew up specifications for a hand held scanner. The X-Ray CT scanner group also drew up specifications for the software that would be required to interpret the data, given that the cost was likely to necessitate purchase by tender.
Scientific rationale for core scanner purchase
The underlying aim of the facility is the provision of free and open data to the community.

The core scanners will be expected to collect physical property, geochemical and mineralogical information to support a variety of BGS science including:  
· Physical property scanning to preserve a record of core, which will be highly sampled.

· Scanning of core in areas where there is little other physical property data, including developing proxies of wireline logs to facilitate integration where no logs exist. 
· Acquisition of properties for whole volumes of rock for areas of UK stratigraphy for which little is known, enabling quantification of both typical and anomalous material. 
· Scanning of core intervals immediately after acquisition allowing very rapid interpretation. This will facilitate intelligent, cost efficient sampling strategies and near real-time decision-making about subsurface sampling.

· Conduct angular P-wave anisotropy studies to inform seismic interpretation studies 

· Improve core log integration by matching data to wireline logs with high vertical resolution. 
· Conduct high resolution physical property information to study rock deformation

· NIR to identify minerals and materials across a broad range of disciplines including:

· Shrink Swell clay detection

· Developing a dark sample spectral library 

· Quantification of bitumen in oil sands

· Gypsum prospection

· Asbestos mineral detection and identification

· Identification of clay and other minerals associated with hydrothermal ore deposits (kaolinite, dickite, smectite, illite, alunite etc).
1.2 Scope

1.3.1
Multi-lot nature

The tender is being conducted on a multi-lot basis for the following lots:

1. Multiparameter scanner for measuring a range of basic physical properties

2. High-resolution XRF scanner for determining element concentrations at high spatial resolution and with low detection limits

3. High-throughput XRF scanner for determining element concentrations when several metre length sticks of core can be loaded.  
4. One hand held XRF scanner, with option for a second
5. X-RAY CT for 2 and 3D imaging of the core to visualise internal structural details

6. CT visualisation software
No commitment is given that all, or indeed any, of the lots will be purchased. Potential suppliers may tender for one or more lots in any combination, and may offer discounts if more than one lot is accepted. 
The aim of this procurement exercise is to establish, within a tight budget, a core scanning facility that is flexible in its capabilities and can cover peaks in demand, particularly for XRF and X-radiography scanning, whilst maximising the range of properties covered. It is essential that both reconnaissance and high resolution scanning can be achieved, and that fractured core, whole core and half core can be easily scanned. In the case of submissions that are tied, this overriding requirement will be used to determine the final selection.

1.3 Service Conditions and Environmental Factors 

The equipment will be installed in the BGS Keyworth Core Store, in a precise location currently under consideration. Access is likely to be through a roller door from an HGV loading area at the back of the Core Store, although alternative entry points are possible. The roller door measures 2.65m wise by 2.5m high.  A forklift truck capable of offloading 1000kg will be available and operated by BGS staff, if required. To enable BGS to finalise details, it is essential that the questions covering weight, floor loading, operating size and maximum delivery dimensions are completed correctly.
Operating and storage conditions
The core-scanning laboratory will include environmental controls maintaining the temperature within a particular °C range and allowing it to vary by up to a specified amount per hour. Likewise, the humidity will be controlled to a particular %RH range, and allowed to vary by up to a specified amount per hour.  You will be required to state these values for the correct, consistent and accurate operation of your equipment. 
Positive pressure dust filtration will be operated in the core-scanning laboratory. Nevertheless, the core store is an inherently dusty environment, so a low level of dust must be acceptable.

Personal safety considerations
It is corporate policy that the maximum possible radiation exposure of any of its staff is less than 1 mSv per year. The instruments should be designed in such a way that they do not require the designation of a radiation-controlled area during use.

1.4  Goods Specification – mandatory requirements 
1. Scanners must be capable of scanning core in lengths of up to at least 1.55 m. although most will be 1.0 m in length. The ability to load two, three or more lengths of core at once would be an advantage. 
2. Machine geometry must accommodate the accurate measurement of core with diameters between 50-150 mm, and ideally 25-175 mm. Both full core and sliced core must be accommodated, as must soft sediment or fractured core.
3. If the core is moved relative to the sensors, then at least 10 core carriers capable of accommodating 1.05 m core lengths must be provided in each of the standard core sizes. In addition, 5 core carriers must be provided capable of accommodating 100 mm core in 1.55 m lengths.
4. All scanning systems must be supplied setup and ready for use, including track, motors, sensors, any core carriers, control systems, PC and all software required to operate, visualise and manipulate the output data. 
5. Where calibration standards are required for the accurate and consistent operation of the scanner, they must be included.
6. All hardware must be compatible with all UK radiation standards, UK electrical standards, and all other appropriate standards.
7. In addition to the above, it is corporate policy that the maximum possible radiation exposure of any of its staff is less than 1 mSv per year. The automated scanning instruments should be designed in such a way that they do not require the designation of a radiation-controlled area during use.
8. All PCs supplied with the scanning instruments must be running Windows 10 Professional, and all associated programs, drivers and control mechanisms that are essential to operation of the scanner must be compatible with Windows 10. All programs and control mechanisms supplied must be fully supported in order to maintain compatibility with major and minor updates to Windows 10; any required updates to the programs or control mechanisms must be completed within 30 days of the release of the said updates. Such support must continue for at least 10 years.
· PCs will be connected to Active Directory.

· PCs and installed software must be compatible with industry standard IT security and management software including (but not limited to) Sophos Protection, CarbonBlack/Bit9, ZenWorks. 

9. All data must be output in ‘open’ and ‘described’ formats –i.e. non-propriety formats. Acceptable output file types include: physical and chemical property data points and arrays as ASCII (CSV/LAS etc.); 2 & 3D images as JPG, TIFF or other widely accepted non-proprietary formats. 
10. All scanners must include all the software need to drive them. Where additional software to assist in the analysis of the results, or improve the visualisation of the results, is often bundled with the scanner, this must be included too.

11. All scanners must include 2 years on-site warranty.

12. All scanners and software must include a minimum of three days on-site training.

13. All scanners and software must be delivered and installed by 28th March 2018.

14. Customer support shall include:

·  non-chargeable online and telephone help for a minimum of 9:00am – 5:00pm from the supplier’s nearest support office.

· On-site support within 5 working days

· Quarterly scheduled, uncharged service/calibration visits

· Free software updates
1.5 Specific requirements by Lot
Lot 1
Multiparameter core scanner
This lot is for a non-destructive core scanner to measure consistent and accurate physical properties, which produces digital outputs that are consistent and comparable to industry standard wireline geophysical logging tools. The scanner system will operate by moving the core and an array of physical property sensors relative to each other, in increments in the range 10 - 100mm down core, and ideally down to 1 mm. 

The core scanner must have the ability to collect data at multiple scales down core, relative to a fixed datum, to facilitate high-resolution work as well as a generic reconnaissance scanning of the core held by BGS. The scanner will be expected to scan whole round drill core as well as soils and soft sediment inside liners. Minimum disturbance of the core is preferable, so scanners that do not require smooth surfaces (i.e. slabbed core) are strongly preferable.

1.6.1 Mandatory requirements for Lot 1
In order to be considered your proposal must include:

1. Visual line scan images allowing high resolution visible photographic images with resolution down to 20 microns
2. If the core moves relative to the measurement sensors, 10 core carriers  capable of holding 1.05 metre lengths of core of the following diameters must be included: 40/50/60/70/80/90/100/120/150 mm.
3. Sensors can measure relative to inputted absolute core depths (ie not just isolated local core measurements but can set core depths) 

4. Modular provision of sensors for measuring multiple parameters, with capacity to remove /add or turn on and off individual sensors 

5. Ability to take measurements on core in the range 50 -150mm diameter

6. P-wave velocity sensors measures in the range 0-240 μsft-1 (or equivalent in ms-1)

7. Natural Gamma range measured in CPS 

8. Measurement in 3 component spectra (K, Th, U) to enable relative bulk elemental composition to be expressed in ranges of 0 – 20 %, 0 – 40 ppm and 0 – 30 ppm respectively. 
9. Capability to record non-destructive density measurements in 1.0-3.0 gcm-3 (or equivalent) 
10. Radioactive source(s) must be shielded so there is no risk to the operator.
11. Collection of magnetic susceptibility in range 0-200 x10-6 cgs.
12. Collection of non-contact resistivity in range 1-10  Ωm-1
13. Collection of colour Spectrophotometry including NIR from wavelengths of at least 400 - 2400nm
14. NIR spectrometer with a resolution of at least 3 nm at 700 nm and 10 nm between 1400/2100 nm
15. A calibrated white reference Spectralon panel will be required for calibration of the NIR spectrometer. 

16. ASCII data outputs. 

17. The equipment must be capable of operation by staff in close proximity without constant supervision. 
Lot 2  High-resolution XRF core scanner 

This lot is for a non-destructive core scanner to provide safe, rapid, high resolution, non-destructive, semi-quantitative, reproducible, elemental geochemical analysis for geological/earth science applications. The scanner system will operate by moving the core and X-ray fluorescence (XRF) sensor relative to each other, and will detect down-core elemental variations, as a minimum in the range Al (13) to U (92).  

The core scanner must have the ability to collect data at multiple scales down-core relative to a fixed datum to facilitate high-resolution work at a resolution of 0.1 mm upwards. The scanner will be expected to scan slabbed and whole round drill core (including fractured cores) as well as soils and soft sediments. Cores will be routinely analysed in a ‘load and go’ manner. The scanner must also be capable of operation in a rapid reconnaissance mode.
1.6.2 Mandatory requirements for Lot 2

In order to be considered your proposed system must:

1. be capable of providing rapid, high resolution, non-destructive, semi-quantitative, reproducible, elemental geochemical analysis of core samples for geological/earth science applications.

2. be capable of operating after minimal training on a “load & go” basis.  It must also be capable of detailed intervention by fully trained and knowledgeable personnel.

3. be capable of routinely analysing various lengths of core in various formats.

4. be capable of providing elemental analysis in the range Al (13) to U (92).  

5. provide an analytical resolution of 0.1 mm upwards.

6. be capable of offering different scanning resolutions in the X direction (down core axis) from 0.1 to 10 mm.

7. be capable of offering offset scanning in the Y direction (across core axis) to allow 2D mapping of core surface.

8. be capable of handling other sample types, e.g. hand specimens and thin sections.

9. employ devices to decrease secondary fluorescence.

10. offer different target radiation tubes that are easily interchangeable.  Three X-ray tubes (to include Cr and Rh) should be supplied with the system.
11. provide spectral resolution for manganese K alpha at peak energy.

12. include a high quality, colour camera providing high-resolution sample imaging.

13. provide two PCs.  One for system control.  One for data analysis.

14. provide all necessary cabling for instrument connection.

15. have an instrument operation software package using intuitive GUI

16. provide parameter adjustment and storage of descriptive metadata
17. provide a data display and evaluation options

The supplier should be able to demonstrate proven analytical reproducibility, both internally and to conventional XRF laboratory analysis for the full specified range of elements.

Lot 3  High-throughput XRF core scanner 
High Volume X-ray fluorescence (XRF) core scanner

This lot is for a non-destructive core scanner to provide safe, rapid, non-destructive, semi-quantitative, reproducible, elemental geochemical analysis for geological/earth science applications. The scanner system will be able accommodate at least five one metre sticks of 10cm diameter core at once, and will probably operate by moving the X-ray fluorescence (XRF) spectrometry equipment relative to the core.  It will detect down-core elemental variations, as a minimum in the range Al (13) to U (92).  

The scanner will be expected to scan slabbed and whole round drill core as well as soils and soft sediment. 
1.6.3 Mandatory requirements for Lot 3

In order to be considered your system must:

1. be capable of providing rapid, non-destructive, semi-quantitative, reproducible determination of element concentrations in core samples for geological/earth science applications.

2. be capable of operating after minimal training on a “load & go” basis.  It must also be capable of detailed intervention by fully trained and knowledgeable personnel.

3. be safe to use (both mechanically and radiologically) in an open laboratory with people working safely nearby with no additional shielding.
4. be capable of routinely analysing various lengths of core in various formats.

5. be capable of providing elemental analysis in the range Mg (z=12) to U (z=92); incorporating He flushing capability as required.

6. have close-coupled geometry and be capable of providing an analytical resolution of 1 mm.

7. generate X-rays using a powered X-ray tube.

8. provide spectral resolution for manganese K alpha at peak energy.

9. The supplier should be able to demonstrate proven analytical reproducibility, both internally and cross validation to conventional laboratory XRFS analysis for the full specified range of elements.

10. be capable of offering different scanning resolutions in the X direction (down core axis) from 0.1 to 10 mm.

11. be capable of offering offset scanning in the Y direction (across core axis) to allow 2D mapping of core surface.

12. be capable of movement in the Z direction to allow for analysis of samples of varying thickness. The system should be capable of analysing rough, non-level core surfaces and broken/fractured or missing core intervals.

13. be capable of handling core to max dimensions of 1.5 m long and 150 mm diameter and holding and scanning at least five 10cm wide cores at any single loading

14. offer different target radiation tubes that are easily interchangeable.  Three X-ray tubes (to include Cr and Rh) should be supplied with the system.
15. incorporate visible and UV linescan imaging.

16. provide two PCs: one for system control; one for data analysis

17. provide all necessary cabling for instrument connection

18. have an instrument operation software package using intuitive GUI incorporating spectral deconvolution, peak fitting and interference correction. enable calibration to convert counts to concentration suitable for geological, environmental, mineralogical, mining samples

19. provide parameter adjustment and storage of descriptive metadata
20. Provide a data display and evaluation options

Lot 4  One hand held XRF scanner
Hand Held X-ray fluorescence (XRF) Spectrometer
This lot is for one (with option for two) non-destructive hand held x-ray fluorescence spectrometers to provide safe, rapid, non-destructive, semi-quantitative, reproducible, elemental geochemical analysis for geological/earth science applications. It will detect elemental variations, as a minimum in the range Al (13) to U (92).  
The spectrometers will be expected to measure slabbed and whole round drill core as well as soils and soft sediment and other samples, including in the field. They must also be supplied with stands and associated equipment to allow safe operation several metres from the operative. 
Mandatory requirements for Lot 4

In order to be considered your system must:

1. be capable of providing rapid, non-destructive, quantitative, reproducible determination of element concentrations in core samples and hand specimen for geological/earth science applications. It should also be rugged for use in the field.

2. be safe to use (both mechanically and radiologically) and fully compliant with current UK radiation safety standards.

3. be capable of providing elemental analysis in the range Mg (z=12) to U (z=92); incorporating He flushing capability as required. 

4. generate X-rays using a powered X-ray tube. provide spectral resolution for manganese K alpha at peak energy.

5. The supplier should be able to demonstrate proven analytical reproducibility, both internally and cross validation to conventional laboratory XRFS analysis for the full specified range of elements.

6. include a high quality, colour camera providing high-resolution sample imaging. The images should be easily exportable for use independent of data.

7. include the necessary equipment for fixing the spectrometer to be able to be used as a bench top spectrometer, including details of interlocks. 
8. provide one portable PC (laptop or similar) per spectrometer for remote operation and data analysis

9. provide all necessary cabling for instrument connection

10. have an instrument operation software package, incorporating spectral deconvolution, peak fitting, interference correction and matrix correction.

11. enable calibration to convert counts to concentration suitable for geological, environmental, mineralogical, mining samples.

12. have the ability to view spectrum to identify peaks and spectral artefacts and aid interpretation of the x-ray spectrum.

13. provide parameter adjustment and storage of descriptive metadata.

14. provide a display and evaluation options.

Lot 5  X-RAY CT Core scanner
This requirement is for a CT core scanner to be installed at the National Geological Repository at the British Geological Survey Keyworth site. The scanner will be used to underpin a variety of commercial and non-commercial work carried out by BGS including:

· Fracture Characterisation prior to sampling – This will allow BGS to maximise the success of any sampling and help to ensure as complete a record of the core as possible is preserved.  

· Micro-damage characterisation - Mapping fractures and fracture development before, during, and after, deformation/flow testing as part of developing geophysical-geotechnical inter-property relationships.    

· Quantifying heterogeneity and providing additional context for sub sampling.

· Mapping of digenetic structures and soft sediment deformation – For example to identify compaction bands for research on sedimentary rocks.

· Mapping micro-cracking relating to wetting/drying cycles at field-laboratory sites as well as on lab-samples.

The core scanner will be required to accept samples of a variety of lengths and diameters, but must include lengths of 5 – 105 cm and achieve a minimum resolution of 100 microns. The scanning process must not damage or disturb the core. The CT scanner will be sited in an operational core lab with other core scanners, hence the scanner must be fully shielded and self-contained.     

Basic viewing software must be provided with the CT scanner, more advanced software for fracture mapping is included in this tender as a separate lot.  

1.6.5 Mandatory Requirements for Lot 5

In order to be considered your proposal must include:

1. minimum resolution of 100 microns for a core size of 1m length and 100mm diameter
2. capable of scanning rock core with length up to 1.5 metres 

3. capable of scanning core with a diameter ranging from 2.5 cm up to 15 cm

4. can scan whole core, slabbed core or slabbed sections, soft sediment in liner

5. variable intensity microfocal source 

6. adjustable source to detector arrangement

7. rotating source/detector set up so core does not need rotating (many of the cores are fractured)
8. shielded x ray source with safety interlocks. The scanner must be safe to use in an operational core lab.
9. data output to include 16-bit grayscale TIFF images and AVI movie files.

10. basic visualising software

Lot 6  CT visualisation software

To maximise the value of an X-ray CT core scanner (Lot 5) an additional image processing software package is essential. The X-ray CT scanner will be used in many lines of work across BGS, including work such as basic rock characterisation, fracture characterisation and micro-damage characterisation. The ability to process the basic images produced by the X-ray CT will be very useful to visualise any material properties the core may have, e.g. density variations and fracture patterns. The software must work using the 2D and 3D image files generated by an X-Ray CT core-scanning machine. The format of these files is likely to be TIFF/BITMAPS and other popular CT formats. 

The most basic requirements of the software are:

· To clearly visualise the X-ray CT files in 2 and 3 dimensions

· Image visualisation and processing tools, e.g. smoothing and filtering

· Output file as meshes, point clouds or CAD models

There are also further requirements for this software, which will increase the scientific outputs of the X-ray CT scanner by a large amount. These additional requirements are:
· Ability to calculate material properties, e.g. elastic properties

· Ability to calculate fluid properties, e.g. porosity and permeability.

This software is expected to be used across several teams at the British Geological Survey; it must therefore be simple to use, with a good user interface enabling many staff to use the software with little training. 
Minimum and recommended computer hardware specifications are also required.

1.6.6 Mandatory Requirements for Lot 6
In order to be considered your proposal must include:

1. compatibility with Windows 10 professional

2. acceptance of input files in the form of 16 bit or 8 bit TIFFS 

3. video generation

4. ability to annotate images within software

5. output format for image data as TIFF, JPEG, BITMAP and AVI movie files
6. advanced image processing tools to generate 2D and 3D outputs
7. ability to segment images 

8. ability to form skeleton/surface meshes for use within software and for outputting into other software e.g. CAD packages

9. plug ins / options to be available for:

a. Flow calculations,  e.g. outputs of pore space/volume, porosity, permeability

b. Physical properties e.g. elastic moduli, visualise deformations, thermal conductivity, geophysical properties.

(Note: Prices for these to be quoted as extras).
10. output format for modelling data as ASCII text file (3D co-ordinates plus specified parameter)

11. indication of minimum and optimum hardware requirements
12. product must include a 3 year licence with maintenance and support included
13. license must be valid for both commercial and governmental work
14. Bid must include pricing information for extended licence periods
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