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	Description of item
	Compliance  with specifications
	Information/Remarks

	
	
	Yes 
	No
	

	
	Requirement specification
	
	
	

	1
	System Controller
	
	
	

	1.1.	
	Direction system controller from touch screen keypad operation with option of touch panel operation
	
	
	

	1.2.	
	Function as a communication bus module with data buffering capability
	
	
	

	1.3
	Able to acquire up to 24 hours for one analysis, at 500ms sampling rate
	
	
	

	1.4
	Able to store up to 20 analysis files with a total up to 400 steps of time programs
	
	
	

	1.5
	Must be controllable from a web-based interface via a network. It allows the system to be controlled, monitored and maintained via Internet Explorer Web browser
	
	
	

	1.6
	Must have an expert function in that if pressure falls below specified value, the expert function will automatically purge the mobile phase
	
	
	

	1.7
	The system should be easily upgradable to enable mobile phase reservoir monitoring; providing life update on reservoir volume, and usage through PC or mobile device
	
	
	

	2
	Solvent Delivery System
	
	
	

	2.1
	Should be capable to configure to run isocratic or quaternary low-pressure gradient modes
	
	
	

	2.2
	The pumping mechanism design should be parallel-type plunger with 10 uL/stroke	
	
	
	

	2.3
	The flow rate should be set between 0.0001 to 10 ml/min in 0.1 ul/min step
	
	
	

	2.4
	Flow rate accuracy should be ±1% 	
	
	
	

	2.5
	Flow rate precision should be less than ±0.06% RSD or 0.02 min SD
	
	
	

	2.6
	The maximum pump pressure must be able to set for running UHPLC analysis method. The maximum pressure setting range should not be less than 70 MPa at <3 ml/min flowrate
	
	
	

	2.7
	The standard gradient mixer should have delay volume of 20 µl, with mixer recognition device
	
	
	

	2.8
	The unit should be capable to run pH range 1 to 14
	
	
	

	2.9
	The composition accuracy should be ±0.5%
	
	
	

	2.10
	Should employ active check valves that allow stable delivery of even non-polar organic solvents such as hexane
	
	
	

	2.11
	Should include intelligent feature that capable of carrying out auto-diagnostic on system status to detect air bubble formation, and perform auto-purging to remove air bubble to restore system pressure
	
	
	

	2.12
	Should include intelligent feature to automatically halve or user-settable value of the setting flowrate to protect column
	
	
	

	2.13
	It must have a leak sensor as safety feature
	
	
	

	2.14
	Automated rinsing kit should be supplied as standard
	
	
	

	3
	Degassing Unit
	
	
	

	3.1
	Membrane degassing unit for 5 flow lines 
	
	
	

	3.2
	Maximum operating flow rate up to 10ml/min per flow line
	
	
	

	3.3
	An internal capacity of 400 µl per flow line should be available for decreasing the time  
	
	
	

	3.4
	Pressure resistance should be maintained at ±0.1 MPa
	
	
	

	3.5
	It must have a leak sensor as a safety feature
	
	
	

	3.6
	Error status should be transferrable to the operating software
	
	
	

	3.7
	It should include a drain-pan
	
	
	

	3.8
	Self-cleaning capability that extends vacuum pump life by drawing in air when the pump is running
	
	
	

	3.9
	The liquid contact surfaces of the degasser should employ special synthetic polymers designed for all solvents
	
	
	

	4
	Auto-Sample Injector with Accessories
	
	
	

	4.1
	The auto sampler design should be a flow through design with variable total volume injection, with loop injection should be available as option.
	
	
	

	4.2
	Sample injection volume should be variable between 0.1 µl to 50 µl, with optional sample loop up to 2000 uL should be available as option
	
	
	

	4.3
	Injection volume step 0.1 uL
	
	
	

	4.4
	It must be capable of ultra fast injection time of <7 sec/sample, with higher injection speed is preferred for high throughput analysis capability
	
	
	

	4.5
	The maximum operating pressure must be at least 70 MPa
	
	
	

	4.6
	Flow line rinse capability both before and after sampling should be possible
	
	
	

	4.7
	It should be able to use at least two different solvents for rinsing, with more options available is preferred for effective rinsing. 
	
	
	

	4.8
	System injection volume accuracy should be ≤±1%
	
	
	

	4.9
	Injection linearity ≥0.9999
	
	
	

	4.10
	High sample processing volume capability should be available; 252x1 mL vials, 162x1.5 mL vials, 84x4 mL vials, 36x10 mL vials. The system should be designed to handle 96-well microtiter plate or 384-well microtiter plate
	
	
	

	4.11
	Temperature setting range should be from 4 to 45ºC, with smart air circulation cooling design. Temperature accuracy achievable ±2˚C
	
	
	

	4.12
	Dip rinsing outside injection needle and injection port rinsing should come as standard, with internal rinsing
	
	
	

	4.13
	The injection needle mechanism should incorporate zero dead volume between injection needle and injection loop for lowest carryover
	
	
	

	4.14
	The Carry over must be below 0.0015 % without rinse and below 0.0003% with rinse
	
	
	

	4.15
	Operating pH range from 1 to 14
	
	
	

	4.16
	It should be capable of standalone operation with digital touch-screen operating keys
	
	
	

	4.17
	The autosampler should be capable to do on-site upgrade to add another injection pot, to perform individual dual injection mode for 2 individual analysis under one system
	
	
	

	4.18
	It should have safety features like leak sensor and automatic rack and vial recognition. Maintenance kit should be available
	
	
	

	4.19
	It should have functions for maintenance and validation which are accessible by a dedicated operation button
	
	
	

	5
	Column Oven
	
	
	

	5.1
	It should be forced-air-circulation type for uniform temperature distribution with a quick feedback mechanism to maintain constant temperature level even when power source voltage fluctuates
	
	
	

	5.2
	The temperature range should be ambient -10˚C to 85˚C
	
	
	

	5.3
	Temperature control precision should be ±0.1˚C
	
	
	

	5.4
	The column oven compartment should be able to handle at least 3x30 cm L. column
	
	
	

	5.5
	The oven should have temperature limit device and temperature fuse and a solvent leak sensor
	
	
	

	5.6
	It should have built-in slots for valve control functions
	
	
	

	5.7
	Capable of complex temperature programming in linear and step programs
	
	
	

	6
	Photodiode Array Detector (PDA)
	
	
	

	6.1
	The detector should be designed with light source from D2 Lamp and Tungsten Lamp
	
	
	

	6.2
	UV Cut-off filter should be made available to prevent photo-degradation on photo-sensitive chemicals
	
	
	

	6.3
	The wavelength range should be 190 nm - 800 nm
	
	
	

	6.4
	The photo-diode array detector should have at least 1024 elements, with an element resolution of 0.6 nm/element
	
	
	

	6.5
	The PDA Detector should include Advanced TC Optics design to allow 3-way temperature control on Lamp, Flow Cell and Spectrometer for maximized baseline stabilisation
	
	
	

	6.6
	The detector must have 2 modes of operation using a variable slit: High Resolution mode at a slit width of 1 nm and a High Sensitivity mode at a slit width of 8nm
	
	
	

	6.7
	A Standard flow cell [1.0 μL volume, 10 mm cell path length, 8 MPa pressure max.] with temperature control should be available as standard
	
	
	

	6.8
	Wavelength reproducibility should be ±0.1nm
	
	
	

	6.9
	Wavelength accuracy should be ±1 nm
	
	
	

	6.10
	The Drift must be equal or smaller than ≤0.4x10-3 AU/H
	
	
	

	6.11
	The Noise Level must be equal or smaller than ≤4.5x10-6 AU
	
	
	

	6.12
	Linearity should be equal or more than 2.5 AU
	
	
	

	6.13
	Light sources and cell should be accessible from the front for easy maintenance
	
	
	

	6.14
	Operating pH 1 to 13
	
	
	

	6.15
	It must have data buffering function to collect up to 20 min of data for all wavelength regions in case of PC malfunctions
	
	
	

	6.16
	The detector should be designed with Flow Cell ID Chip to record flow cell ID and Lamp ID Chip to record Lamp ID to ensure data performance
	
	
	

	7
	Fluorescence Detector
	
	
	

	7.1
	The light source should be a Xenon lamp and a low-pressure mercury lamp should be available as an option for checking wavelength accuracy
	
	
	

	7.2
	The wavelength range should be 200nm to 650nm. An option should be available to achieve the range of 200 to 750 nm
	
	
	

	7.3
	The Spectral bandwidth should be 20nm
	
	
	

	7.4
	Wavelength accuracy should be ± 2nm
	
	
	

	7.5
	Wavelength reproducibility should be ± 0.2nm
	
	
	

	7.6
	The Signal to noise ratio for Water Raman peak should be minimum 1200  
	
	
	

	7.7
	Cell temperature control from 4º c to 40 º c in 1 º c step should be available as an option
	
	
	

	7.8
	The detector must be capable of monitoring any 2 wavelengths between 200 and 650nm simultaneously
	
	
	

	7.9
	For ease of maintenance, the xenon lamp and flow cell must be accessible from the front panel with no tools required and alignment free
	
	
	

	8
	Fraction Detector
	
	
	

	8.1
	Drive system : Arm movement (X-Y) system
	
	
	

	8.2
	Collection method : Solenoid
	
	
	

	8.3
	Fraction collection modes: Basic programmable mode, Time Program mode, Overlapping Peak Collection mode, Off-Scale Detector Signals mode, Ratio Chromatogram mode, etc
	
	
	

	8.4
	It should be capable of collecting at least 144 fractions
	
	
	

	8.5
	It should be able to use over a wide range of flow rates, covering small and large scale preparative work. The maximum flow rate settable is 150ml/min
	
	
	

	8.6
	It should be flexibly applied for various fractionation both manual and continuous automatic fractionation
	
	
	

	8.7
	The delay time from the detector to the fractionation head should be calculated automatically every time the flow rate is changed
	
	
	

	8.8
	When exceeding the volume of the vial, the collector must automatically move to the next vial before it is overflow to prevent loss of precious fractions
	
	
	

	9
	Accessories
	
	
	

	9.1
	Must include a manual injector with 20 uL and 2mL stainless steel loop used for semi-preparative system. 1 mL syringe must be included as standard
	
	
	

	9.2
	Columns must be provided as follows:
9.2.1. 2 sets of C18 column 3µ, 75 x 4.6mm column 9.2.2. 2 sets of C18 column 5µ, 250 x 4.6mm column
	
	
	

	9.3
	Caffeine solution must be provided as follows:
9.3.1. 2 bottles of 250mg/L
9.3.2. 2 bottles of 20mg/L
	
	
	

	9.4
	Hand tool kit
	
	
	

	9.5
	Minimum 2 packs of 3.5 mL test tubes  (glass) with OD 10mm x L 75mm vial for rack no.1
	
	
	

	9.6
	Minimum 1 pack of rack no.1
	
	
	

	9.7
	Minimum 8 reservoir bottles with cap
	
	
	

	9.8
	Must include mobile phase monitor unit with bottle holder and adapter
	
	
	

	9.9
	Installation kit should be included
	
	
	

	10
	Hardware
	
	
	

	10.1
	Intel Core 2 Duo processor or higher
	
	
	

	10.2
	At least 8GB RAM on board
	
	
	

	10.3
	At least 250 GB hard disk
	
	
	

	10.4
	DVD-RW drive
	
	
	

	10.5
	At least 21 inches monitor
	
	
	

	10.6
	Key board and mouse
	
	
	

	10.7
	Pre-installed Windows 10 or higher
	
	
	

	10.8
	Laser printer
	
	
	

	11
	Software
	
	
	

	11.1
	Software must be able to link with Windows Users or Active Directory Users
	
	
	

	11.2
	It should cover full one-point digital instrument control, qualitative and quantitative processing, report creation and self-diagnosis
	
	
	

	11.3
	Sample schedule wizard function should be standard
	
	
	

	11.4
	There should be an on-line help function context sensitive
	
	
	

	11.5
	The reporting format should be flexible and easy to use in any desired format
	
	
	

	11.6
	The data can be converted to other (AIA, ASCII) formats. Spread Sheet software and word-processing software can be readily employed to provide data in tables or graphs through industry standard protocols
	
	
	

	11.7
	The software should allow automatic execution of system checks, auto-purge and baseline checks
	
	
	

	11.8
	Software must register all events (log files) audit trails for Data, Method, Batch, Report, System Policy and User Administration
	
	
	

	11.9
	Software must display the online status of instruments (Name, Type, Analysis, Status, User Running, Queued Count, Estimated End time)  
	
	
	

	11.10
	In-built pdf generator feature
	
	
	

	11.11
	Functions to check PC Information, Software Program Files Check, User List, User Groups, Group Rights, Security Policy, Instrument Connection information from software and printable in pdf format
	
	
	

	11.12
	An audio-visual multi-media CD-ROM for Maintenance and Troubleshooting must be provided
	
	
	

	11.13
	System suitability, System security as well as System check functions must be provided which comply with Good Laboratory Practice (GLP) and Regulatory Conformity
	
	
	

	
	Other requirement specifications


	
	
	

	1
	Delivery
	
	
	

	1.1
	Delivery to  offshore SJINML, 51, Saint John’s Island, Singapore 098634 at pre-agreed date and timing 
	
	
	

	1.2
	Delivery must be made within 8 weeks from the issue of PO, unless otherwise stated by NUS
	
	
	

	1.3
	Vendors shall have a technical engineer to oversee the loading of equipment onto the designated boat/ferry and off-loading of equipment from the designated boat/ferry to SJINML
	
	
	

	2
	Installation, commissioning and training
	
	
	

	2.1
	Installation and commissioning are required at the offshore SJINML, 51, Saint John’s Island, Singapore 098634
	
	
	

	2.2
	On-site installation, commissioning and training shall be conducted by a qualified factory-trained engineer
	
	
	

	2.3
	Vendor shall complete testing and commissioning of the system within 2 weeks from the date of delivery, unless otherwise stated by NUS
	
	
	

	2.4
	Training must be provided and conducted on offshore SJINML, 51, Saint John’s Island, Singapore 098634 by vendor on the operation and maintenance of the equipment (at least 2 users)
	
	
	

	2.5
	Vendor to provide both on-site and operator training for users on the system start-up, usage, maintenance, quality control, trouble shooting, etc. including comprehensive classroom training
	
	
	

	3
	Warranty
	
	
	

	3.1
	The warranty shall commence only upon successful completion of the Acceptance Test or commissioning
	
	
	

	3.2
	At least 36 months warranty, complete support shall include the following at no extra cost:
3.2.1 Service parts used for repairs
3.2.2 Travel and labour expenses of service engineer
3.2.3. Unlimited service call
	
	
	

	3.3
	Vendor to provide service guarantee: should the system require service during the warranty period, vendor must guarantee or replacement of instrument for free
	
	
	

	3.4
	Vendor to have logistic support to ensure that over at least 95% of the service parts are readily available and upkeep delivery within 24 hours
	
	
	

	3.5
	Vendor shall be authorized distributors or agents of equipment
	
	
	

	3.6
	The local service team shall provide on-site support within 48 hours upon contact
	
	
	

	3.7
	All services and repairs shall be done at the offshore SJINML, 51, Saint John’s Island, Singapore 098634, whenever applicable
	
	
	

	3.8
	Minimum one time of preventive maintenance should be inclusive for second and third year
	
	
	

	3.9
	At least 1 set of PM kit should be inclusive
	
	
	

	4
	Other requirements
	
	
	

	4.1
	The system should be accompanied with Conformity Certificate
	
	
	

	4.2
	A demo unit shall be physically available in Singapore. Site visit for the demo may be necessary upon request by the buyer
	
	
	

	4.3
	The vendor shall have proven track record of selling the unit model both locally and internationally for the past 2 years
	
	
	

	4.4
	The working language of the manual must be available in English
	
	
	

	4.5
	Vendor must demonstrate that it has a proven appropriate set-up and capability to provide after-sales service efficiently and effectively. The supplier should have in his facility a similar system to that proposed in this tender for training purpose
	
	
	

	4.6
	A declaration of Conformity certificate must be provided
	
	
	

	4.7
	A declaration of System Validation certificate must be provided
	
	
	

	4.8
	All modules must be GLP compliant
	
	
	



