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SECTION 1  

 

INSTRUCTIONS TO TENDERERS 

 

These instructions will not form part of the Agreement with the successful Tenderer. 

 

1. GENERAL  

This Request for Quotation (“RFQ”) covers the supply of the Services defined in Section 2 Supply 

Specifications. 

 

2. TENDERER  

The Tenderer is the organisation or company which submits a tender. The Tenderer has been 

provided with specific enquiry documentation to do so. 

 

3. COVER LETTER TO TENDER  

The Tenderer’s letter accompanying the tender shall state: name of company, contact person’s 

contact cellular phone and e-mail address. 

 

4. CONSORTIUM OR JOINT VENTURE  

Should an invited Tenderer wish to form a consortium or a joint venture or some other form of 

collaboration, the Tenderer shall formally notify KCSA within 7 days from the RFQ issue date, 

advising him of the details and seek KCSA’s agreement to tender in such a manner. 

 

KCSA’s agreement is not assured and should the Tenderer continue without KCSA’s written 

approval the resultant tender may be rejected. 

 

5. INSTRUCTIONS  

Tenderers are advised to familiarise themselves with all aspects of this RFQ before inserting any 

prices or rates. It is hereby understood and agreed that the successful Tenderer shall not be 

entitled to any increase in the Price quoted caused by contract provisions not taken into account 

by the Tenderer. The Tenderer’s Price will be considered to be strictly nett, inclusive of all 

overheads and ancillary costs to supply to the Employer, as set out herein, no claims for items 

and activities excluded from the tender will be allowed. 

 

The Tenderer shall investigate the whole of this RFQ to establish and comply with any 
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requirement to provide any information via attachments and shall briefly describe and include the 

following with their tender: 

 

5.1 A Power of Attorney authorising the signatories of the Tender to irrevocably bind the Tenderer to 

their tender.  

 

5.2 Information regarding any pending, imminent and current arbitration, mediation and litigation in 

which the Tenderer is involved including details of the parties concerned, the subject of such 

arbitration, mediation and litigation and the disputed amount. 

 

5.3 The Tenderers safety statistics and related performance data of similar comparison as the scope 

of this RFQ. 

 

5.4 The name and contact details of 3 (three) previous but recent Employer / Client Representatives 

who may vouch for the Tenderers previous performance and cooperation, should the need arise. 

 

5.5 Provide a list of clients to which the Tenderer has successfully delivered similar services and 

nature / magnitude and include a short description of the project, value of the project and your 

specific role delivered at each client. Please provide references and contact details for a selection 

of these clients. 

 

5.6 Certification that the Tenderer is in good standing with the appropriate government and quasi 

government organisations such as The Revenue Service and The Department of Labour of the 

Democratic Republic of the Congo. 

 

5.7 Where and when was the organisation or company founded? 

 

5.8 Who are the major shareholders in the organisation or company? 

 

5.9 In which country is the organisation or company registered? Provide registered organisation or 

company name and registration details in the Democratic Republic of the Congo. 

 

5.10 In which countries is your organisation or company represented? 

 

5.11 Specify the location of your organisation or company head office. 
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5.12 Specify the location of all your organisation or company offices, locally and internationally. 

 

5.13 Has your organisation or company or entity or any former business ever failed in the past five 

financial years to complete a contract, had the contract partially or fully been taken over or had 

a contract been varied to delete substantial work to overcome poor performance under the 

contract? If yes, provide details. 

 

5.14 Has any partner, principal or director in your organisation or company ever been associated with 

any other organisation that has failed in the past five financial years to complete a contract? If 

yes, provide details. 

 

5.15 What benefits will your organisation or company gain through providing this service to the 

Employer? 

 

5.16 What is your organisation or company structure and ownership? 

 

5.17 What is the total number of staff employed? Provide an organisation chart. Identifying senior 

partners/directors and other staff. 

 

5.18 Has any partner, principal or director in your Company ever been convicted of an offence? 

 

5.19 Describe the skill sets and competencies of the resources your organisation or company has, as 

well as the number of resources your organisation or company has in the skill sets that would 

likely be called for by the Employer. 

 

5.20 Provide a summary of your “order book‟ commitments for the next 3 years. 

 

5.21 Provide information that approximately defines where the focus of your business lies and indicate 

which are the prime services your organisation or company provides and those that it typically 

sub-contracts. 

 

5.22 The Tenderer shall submit with the Tenderer’s tender, as a separate document, “Corporate Social 

Investment‟. Such document shall show any measurements taken to fulfil corporate social 

investment initiatives in areas where the Tenderer is present/the willingness to contribute to 
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existing initiatives i.e. Development, Training, Local employment and Corporate spend. 

 

5.23 Preamble to Bill of Quantities or Basis of Pricing. 

 

5.24 Bill of Quantities or Schedule of Rates. 

 

5.25 Alterations by Tenderer. 

 

5.26 Rates for personnel (labour). 

 

5.27 Schedule of equipment to supply to the Employer, including rental rates and purchase values of 

these items. 

 

5.28 Procurement mark-up. 

 

5.29 Cash flow Prediction. 

 

5.30 Services Supply Programme. 

 

5.31 Method Statements. 

 

5.32 Schedule of Subcontractors and/or Suppliers proposed by Tenderer. 

 

5.33 Project Team Structure. 

 

5.34 CV’s of proposes Site Management Team. 

 

5.35 Quality Assurance Programme. 

 

5.36 Insurance Details. 

 

5.37 Additional Facilities Required. 

 

5.38 Tender Correspondence. 
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SUBMISSION OF TENDER  

 

The “Original Tender” with all related tender data, annexures, addenda, and enclosures shall be submitted 

via email to tenders@kamoacopper.com, before the closing time, as follows: 

 

Marked:  Confidential 

RFQ Number:  RFQ - 10388  

Description:  This enquiry covers the supply of LIMS services. 

Employer:  Kamoa Copper SA. 

 

Tender’s Close:  Tuesday 6th October 2020, 12h00 Kolwezi time. 

 

PLEASE NOTE: 

 

You are reminded to keep a copy of the tender for your records. 

 

DO NOT DELIVER YOUR TENDER TO INDIVIDUALS. TENDERS SHOULD BE IN NORMAL LETTERS 

I.E. NOT BOLD OR CAPITALZED. 

 

It is the responsibility of the Tenderer to ensure that its tender has been received by KCSA. 

 

The tender shall remain valid and open for acceptance by KCSA for a period of 90 (Ninety) days from the 

closing date of the tender. 

 

Before the closing date, KCSA may modify, change or amend the tender documents by formally issuing 

written addenda. 

 

The Tenderer shall acknowledge receipt of each modification, change or addendum by the Tenderer’s 

letter headed written notice to KCSA. 

In order to take an addendum into account in preparing the tender, the Tenderer may apply to KCSA for 

an extension to the closing date, such application is to be received at least seven days prior to the RFQ 

closing date and time. 

 

Should KCSA grant such extension, KCSA will notify all Tenderers in writing thereof. 

 



 
 

 

 
RFQ – 10388 - LIMS  Page 7 of 138 

 
 

Tenderers shall note that despite the foregoing there is no assurance that a requested extension of time 

will be granted by KCSA. 

 

The Tenderer shall check the number of pages and attachments within this entire RFQ document and 

should any be found to be missing or in duplicate or the written text or details are indistinct or there is any 

obvious errors herein or if any doubt exists as to the full intent or meaning of any wording or text or 

dimensions or sketch or drawing or any ambiguity is found as to the scope of this RFQ, the Tenderer shall 

promptly notify KCSA in writing and have the same rectified. 

 

No liability whatsoever will be admitted in respect of errors in tenders due to the foregoing if they have not 

previously been notified in writing to KCSA and it shall be taken that the RFQ and documentation is fully 

understood and no variations to the Price shall be accepted. 

 

All queries technical, commercial, financial, contractual, and/or errors and other clarifications shall be 

formally communicated in writing to KCSA who will redirect such matters to the appropriate person, and 

ensure the suitable written response is distributed to all tenderers. Non adherence may lead to rejection. 

 

Unless queries relate to method of operation and a specific request is received from Tenderers to treat a 

particular query and / or answer as confidential, then all Tenderers will receive a copy of all queries received 

together with the answers and / or corrections. These queries / answers shall constitute the rulings and 

shall be incorporated into the contract documents. 

 

The closing time for clarification of queries and / or request for correction of errors and ambiguities are 48 

hours prior to the RFQ closing date and time. 

 

The tendered price is inclusive of all work required to be provided to complete the supply. Activities not 

listed or priced, and items for which no rate or price is provided by the Tenderer, will not be paid for by 

KCSA. Such activities and items are deemed to be covered by and included in the other prices and or rates 

and / or fees contained within the RFQ and or the tender. 

All duties and taxes, levies, tolls, registrations, enrolments and other amounts payable by the Tenderer 

under the contract, or for any other cause, as of the date of tender submission must be included in the 

rates, prices, and the tendered price (excluding Value Added Tax (VAT)). 

Value Added Tax (VAT) payable by KCSA shall be shown separately as an addition to the tendered price. 

 

The Tenderer shall not be permitted to make any alterations and / or adjustments to his tender documents 
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after the date and time for submission elapsed. 

 

In the event of any discrepancies occurring between the prices detailed by the Tenderer in the forms 

provided with the RFQ and those contained in any additional letter or document submitted by the Tenderer, 

the former shall prevail. 

 

Errors shall be corrected by KCSA as follows: 

 

• Where there is a discrepancy between the amounts in figures and in words, the amount in words 

shall take precedence. 

 

• Where there is discrepancy between the unit rate and the line item total resulting from multiplying 

the unit rate by the quantity, the unit rate shall take precedence, unless in the opinion of KCSA 

there is an obvious gross misplacement of the decimal point in the unit rate, in which case the 

line item total as quoted shall take precedence, and the unit rate is corrected. Where an individual 

rate is considered unrealistic, such rate is adjusted as agreed following consultation with the 

Tenderer. 

 

• Where there is an error in the price, either as a result of the other corrections required by this 

checking process or in the Tenderer’s addition of prices, the price shall be corrected. 

 

The Tenderer shall submit the main offer in accordance with the commercial and technical requirements 

as set out in this RFQ. 

 

The Tenderer may in addition to the main offer submit an alternative proposal indicating, but not limited to, 

technical, financial, contractual, health, safety and environmental advantages to KCSA. 

 

Should the Tenderer desire to make any departures from, or modifications to the RFQ provisions, scope, 

or to qualify the tender in any way, the Tenderer shall set out the proposals clearly. The alterations detailed 

will be the only alterations considered by KCSA. A schedule of alterations needs to accompany the tender. 

 

The acceptance and / or rejection of such alternative proposals shall be at the sole discretion of KCSA, 

but such alternative proposal will not be considered where the Tenderer has not submitted a main offer in 

compliance with this RFQ. 
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CONDITIONS OF AGREEMENT 

The conditions of contract shall be the KCSA’s Standard Commercial Terms and Conditions for Supply of 

Services, attached hereto in Section 3. 

 

PRICE ADJUSTMENT  

Tender documents shall contain a clear statement on whether prices quoted by bidders may be fixed or 

subject to adjustment (upwards or downwards) on the occurrence of specified events over which the 

Tenderer has no control and which are likely to affect the prices of major cost constituents of the contract, 

such as labour, imported materials and equipment. Prices may be adjusted by the use of a prescribed 

formula (or formulae) which breaks down the total price into components that are adjusted by price indices 

specified for each component or, alternatively, on the basis of documentary evidence (including actual 

invoices) provided by the Tenderer. The use of the formula method of price adjustment is preferable to that 

of documentary evidence. The method to be used, the formula (if applicable) and the base date for 

application shall be clearly defined in the tender documents. If the payment currency is different from the 

source of the input and corresponding index, a correction factor shall be applied in the formula, to avoid 

incorrect adjustment. Price adjustment shall be computed separately for each currency of payment. 

 

CURRENCY  

The United States Dollar (USD) or equivalent amount in Congolese Franc (FC) should be used to quote 

the Price. The Employer shall make payments in the currency of the Agreement. 

 

TERMS OF DELIVERY 

The scope of matters relating to the rights and obligations of the parties in relation to delivery of the Goods 

shall be specified using Incoterms 2010 terminology. The Tenderer shall motivate the advantages of its 

choice of Incoterm to KCSA.  

 

ACCEPTANCE OF TENDER  

KCSA reserves the right to reject or accept the whole or part of any tender, or reject all tenders without 

being obliged to give reasons. 

 

REJECTION OF TENDER  

A tender may be rejected if: 

 

• It is received after the closing date and time stipulated in the RFQ or subsequent official written 

amendment thereto; 
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• It contains any unauthorized erasure, alteration, text addition or irregularity; 

 

• There is no adherence to communication protocol for communication during the enquiry process; 

 

• It is considered unbalanced, or does not include the required information necessary for proper 

comparison and evaluation; 

 

• It is not submitted on the forms provided or is not in accordance with the commercial and technical 

requirements of the RFQ; 

 

• The Tenderer fails to attend meetings convened by KCSA to which he is invited; 

 

• The tender is delivered to individuals; 

• It contains conditions of sale; 

 

• The Tenderer or some person’s apparently acting on behalf of the tenderer, approaches a 

member of KCSA’s team in an inappropriate manner concerning this RFQ; 

 

• A single invited Tenderer, tendered as a consortium or a joint venture or some other form of 

collaboration without KCSA’s written authorisation. 

 

• Any other reason which KCSA views as valid. 

 

CONFIDENTIALITY OF ENQUIRY DOCUMENTATION  

The RFQ issued by KCSA and the tender submitted by the Tenderer shall be treated as confidential and 

no aspects thereof shall be disclosed to any third parties, except as necessary for the purpose of the RFQ. 

 

Tenders submitted by the Tenderer along with all other responses will become the property of KCSA. 

 

EXPENSES IN THE PREPARATION OF TENDERS  

The Tenderer shall investigate, calculate, compile and issue his tender and incur such costs at the sole 

expense of the Tenderer. 

 

The Employer shall not be responsible for any direct or indirect expenses and / or losses that the Tenderer 

may incur in the preparation and submission of this tender. 
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EMPLOYER’S LIABILITY  

Tenderer’s are hereby advised that KCSA will not accept any financial liability whatsoever should the 

Tenderer’s or prospective Tenderer’s wish to place orders on their suppliers and / or subcontractors prior 

to receiving KCSA’s official written acceptance and / or order. 

 

ATTENDANCE AT MEETINGS 

The Employer may during the adjudication process convene several types of meetings. These may include 

site inspection meetings, tender clarification meetings and pre-award meetings. When invited to attend, 

the Tenderer shall ensure that he is properly represented at such meeting by experienced employees 

familiar with the tender. 
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SECTION 2: SCOPE OF SERVICES 

 

This Business Requirements Document represents the requirements for a Laboratory Information 

Management System (LIMS) capability for the Kamoa Copper operation, to meet governance 

and best practice compliance in line with the requirements for Metal Accounting capability to 

deliver King III audit principles and compliance to the AMIRA P754 Code while remaining solution 

and/or product independent. 

This system is aimed to provide analytical records and information based on accurate 

measurements of mass and assays.  

The solution will interface / integrate with ancillary equipment and systems such as process 

control, Weighbridge, Metal Accounting, Online Analysers, Enterprise Resource Planning etc.  

The Business Requirements Document (BRD) details the business solution capability outcome 

for the project including the documentation of operational needs and expectations where 

applicable. 

1 PURPOSE / SCOPE 

It is envisaged that the Central Analytical Laboratory will be designed, furnished, managed and 

operated by a third party as described in the following reference document:  

0113 - Laboratory Specification - Rev0_encrypted_ (1).pdf 

The Business requirements Specification describes the business requirements / specifications 

for the Kamoa Copper Analytical Laboratory Information Management System capability. The 

LIMS needs to cater for all the requirements listed below in line with the Laboratory 

Specification referenced above: 

The LIMS is to be used to enable the following:  

 Registering of Samples (normal routine samples and ad-hoc special samples), 

Worksheet generation and reporting of results. 

 Manage the quality control of data generated 

 Monitor effectiveness, efficiency, and productivity  

 Manage the respective processes followed and associated data generated  

 Ultimately to render an efficient, and professional service  

 Produce reports (Management and QC Reports) 
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LIMS should be able to register samples based on electronic ARFs (Analytical Request Forms / 

Sample or Work lists) received from Geology, Plant and ad-hoc / special samples. The 

functionality must include the automatic registration of samples as well as the manual logging of 

samples. 

Once the samples have been registered into LIMS, all the data related to the analysis of the 

samples will be captured by LIMS.  Provision needs to be made for results to be reported in 

different formats including *.pdf, *.xls, *.doc etc. External systems would need access (interface) 

to the LIMS data. 

2 OFFERS 

The Service Provider will send two submissions separately 

 Commercial Offer 

- Company’s profile (Presentation, RCCM, status…) 

- Rates/ Pricing/ BOQ 

- Any other relevant information related to commercial purpose 

 Technical Offer 

- Company’s Technical profile (Presentation, references, certificate…) 

- Technical presentation on current project 

- Any other relevant information on technical purpose 

A template of BOQ is provided in annexure, the tenderer shall base its quotation according to it.  

3 ANALYTICAL LABORATORY 

The laboratory will fall under Process Management and is a service sector within the company. 

The laboratory carries out the analysis and reporting of results for the company's departments: 

Geology, Mine, Ore Preparation, Beneficiation, Smelting, Refining, Shipping, Warehouse, 

Environment and external clients when applicable. 

The Laboratory will be responsible for the execution of all analytical work on the stages of mining, 

mineral preparation, metallurgy and quality control. Results are used to manage, control and 

maintain operations. 

The Laboratory will be analysing a large volume of samples and therefore is designed to minimise 
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effort and maximise results.  

(refer to: KCDEBR0571 Kamoa Kakula Sampling and Functional Requirements Rev B.xlsx) 

4 LABORATORY AREAS 

DESCRIPTION ACTIVITIES 

Reception area  
Samples are registered and weighed in this area. Batch lists and 

labels are printed before further treatment. 

Sample preparation room of 

low grade samples 

Samples are physically prepared to produce a pulp material to be 

submitted for preparation and chemical analysis. 

Sample preparation room of 

high grade samples 

Metal samples are prepared in this room to produce a smooth 

surface for XRF analysis, and metal drillings for  

carbon and sulfur analysis by LECO are produced. 

Samples room This area provides shelving for sample storage. 

Analytical room balances 
The main function of this room is to house analytical balances and 

analytical top balance scales. 

The wet room 

The main functions of this area are related to the classic technical 

analysis: Volumetric, colorimetric, gravimetric, etc. Preparation of 

solutions, fusions, water distillation and handling volumetric 

instruments, supplies and reagents. 

XRF-spectrometer room XRF analysis are performed in this room.  

ICP analyzers room ICP analysis are undertaken in the ICP area. 

Room for Coordinator/ 

Managment 

Independent rooms for the administrative and technical control of 

the area.  

Environmental analysis 

room 

The main function of this area is to accommodate the equipment 

for analysis of water samples.  
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5 TYPICAL HIGH LEVEL PROCESS FLOW 

 PREPARATION OF PHYSICAL ANALYSIS 

The purpose of the physical analyzes is to determine the moisture content and the particle 

size distribution of the samples received at the central laboratory. 

 

ACTIVITY DETAILED DESCRIPTION 

Receipt and 

sample 

identification 

The samples are duly collected in their respective areas (Mine, production, process, 

warehouse and environment) and taken to the central laboratory. Upon arriving at the 

laboratory, the assistant will check the integrity of the sample as well as its 

identification.  

All samples are weighed upon receipt and the mass recorded. Sample labels are 

generated after receipt. 

After registration in the LIMS system, samples go to the drying stage. 

Weighing 

Upon receipt, the samples for moisture determination are transferred to 

trays, accompanied by their original identification. The tray and sample 

assembly are weighed, with automatic mass transfer into LIMS. 

Drying 

 

After weighing, the sample trays for moisture determination are taken 

to the electric stoves for a minimum of sixteen hours (varying by type, 

quantity and initial moisture of the sample) at a temperature of ±105ºC. 

 

The trays with samples for granulometric analysis are taken to the 

electric ovens, remaining necessary time (varying by type, quantity and 

initial moisture of the sample) for Drying at a temperature of ±105ºC.  

 

Samples must be dried to constant mass (<0.02% difference of original 

mass between two consecutive weighing steps). 

Final weighing  
After drying, trays with samples for moisture analysis are weighed. 

Their weight is recorded and the material discarded later. 
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Samples must be dried to constant mass (<0.02% difference of original 

mass between two consecutive weighing steps). 

Sieving 

Samples for granulometric analysis are taken to the sieve already 

prepared with the sieves defined according to the customer's needs. 

After sieving the sieves are weighed individually and subsequently the 

samples are discarded. Automatic mass capture is required. 

Sample 

Disposal 

Upon completion of the analyzes, all samples are discarded in the ore 

tailings bin. 

Validation and 

issue of 

results 

The results, are automatically transferred or inserted (where applicable) 

into the LIMS system, reviewed and authorized for release to the client. 

 

 PREPARATION OF HIGH GRADE SAMPLES 

The purpose of the preparation of high grade samples is to transform the material 

collected in the production areas so that the chemical analysis is possible. 

ACTIVITY DETAILED DESCRIPTION 

Receipt and 

sample 

identification 

 

 

The samples are duly collected in their respective areas (reduction and refining) and 

taken to the central laboratory. Upon arrival at the laboratory the assistant will check 

the integrity of the sample as well as its identification. As soon as they are registered 

in the LIMS system, the samples go to the metal sample room. 

All samples are weighed upon receipt and the mass recorded. Sample labels are 

generated after receipt. 



 
 

 

 
RFQ – 10388 - LIMS  Page 17 of 138 

 
 

Face 

 

Part of the sample received passes through the slag removal process 

in the lattice vial, exposing the metal still in a corrugated form. 

When the sample presents a smooth surface, the step finishes and the 

polishing starts. 

Polishing 

 

A smooth metal disk must be formed from the metal sample to analyse 

on the XRF Spectrometer.  The metal disk is filed, polished and cooled 

before analysis. 

Disposal of 

filings 

Part of the sample is chosen so that metal filings are removed through 

a column drill. These filings are sent for determination of Carbon and 

Sulfur. 

Storage 

 

The samples are stored according to their characteristics and origin. 

We may not need to log the storage position or disposal dates at this point. 

Validation and 

issue of 

results 

The last step of the sample preparation process is to record in the LIMS 

that the preparation has been completed and to make available the 

samples prepared for the chemical analysis.  

 

The results, are automatically transferred or inserted (where applicable) 

into the LIMS system, reviewed and authorised for release to the client. 

 

 PREPARATION OF NON-METALLIC SAMPLES 

The purpose of the preparation of non-metallic samples is to transform the material 

collected in the productive areas into homogenized materials with low granulometry. 
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ACTIVITY DETAILED DESCRIPTION 

Receipt and sample 

identification 

The samples are duly collected in their respective areas (Mine, production, process, 

warehouse and environment) and taken to the central laboratory. Upon arriving at the 

laboratory, the assistant will check the integrity of the sample as well as its identification.  

All samples are weighed upon receipt and the mass recorded. Sample labels are 

generated after receipt. 

After registration in the LIMS system, samples go to the drying stage. 

Drying 

The samples are transferred to trays accompanied by their original identification. These trays 

are carried to the electric ovens, remaining necessary time (varying by type, quantity and 

initial moisture of the sample) for partial drying at ±105ºC. After drying, samples are sent for 

crushing. Sample mass + trays must be automatically captured. 

Crushing 

Samples of ore, calcined ore and slag are sent to the crusher. The top size of the samples 

taken to the crushers should be a maximum of 110mm and the product generated should be 

90% below 2mm. 

Splitting After Crushing the samples are sent for splitting. A load of up to 15 kg is allowed. 

Pulverization 

The portion of the sample collected in the splitter step is sent to the pulverizers. The particle 

size should be less than 2mm. The pulverizers are sized to produce 90% of the particles 

below 75 micrometers (microns). 

Micro Splitter 
With the sample pulverized, the micro-splitter is started, which will generate the sample 

portions for granulometry, chemical and physical analysis and storage. 

Validation and issue of 

results 

 

The last step of the sample preparation process is to record in the LIMS that the preparation 

has been completed and to make available the samples prepared for the chemical analysis.  

 

The results, are automatically transferred or inserted (where applicable) into the LIMS 

system, reviewed and authorized for release to the client. 
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 CHEMICAL ANALYSIS 

The purpose of the instrumental chemical analysis is to determine the contents of the 

elements of interest present in samples. 

ACTIVITY DETAILED DESCRIPTION 

Receipt and sample 

identification 
Samples are taken to the chemical analysis room after preparation. 

Drying 

As soon as they are received, the non-metallic samples are  placed in electric stoves for a 

period of time that ensures that all moisture is withdrawn. 

Metallic samples, so received are forwarded for weighing. 

Samples for environmental analysis are forwarded to the environmental analysis room. 

Automatic mass transfer of sample and trays is required. 

Weighing 

All solid samples must be weighed in order to correctly perform the determinations of the 

contents of the elements. Worksheets are used for the weighing and includes all the QC 

samples. A barcode scanner will read the name of the sample to be weighed, and if it is not 

the correct sample, the LIMS must flag the error and not allow the work to continue. 

Sample mass must be automatically transferred to LIMS. Limits are applied during the 

weighing step.  

Fusion 

With the sample / flux ratio duly weighed, the crucibles containing this mixture are brought 

to the fusion machine for the preparation of the beads. Worksheets are used for the 

weighing and includes all the QC samples. A barcode scanner will read the name of the 

sample to be weighed, and if it is not the correct sample, the LIMS must flag the error and 

not allow the work to continue. 

Sample mass must be automatically transferred to LIMS. Limits are applied during the 

weighing step.  Labels for the XRF disks are required. 

Instrumental 

analysis 

For the LOI analysis the muffle and the Leco TGA thermo gravimetry apparatus are used. 

 

The fused disks are taken to the X-ray spectrometer for analysis. 

The acid digestion samples are submitted for ICP-OES optical emission spectrometer (ICP) 

determination.  
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The metallic samples and some ores are analyzed on the Leco CS / SC apparatus where 

the carbon (C) and sulfur (S) contents will be determined. 

 

For the samples of the environment several bench equipment is used according to the 

origin of determination of interest of the samples. 

 

For the granulometry sample, the sieve and the Master Sizer (Laser PSD analyser) are 

used. 

 

Sample Storage 
After analysis the samples are archived according to their origin. 

We may not need to log the storage position or disposal dates at this point. 

Validation and 

issue of results 

 

The results, are automatically transferred or inserted (where applicable) into 

the LIMS system, reviewed and authorized for release to the client. 

 

 

 WET CHEMICAL ANALYSIS 

The purpose of wet chemical analysis is to prepare solutions and perform determinations 

of contents of the elements of interest in the different samples, available in the reception 

area. 

ACTIVITY DETAILED DESCRIPTION 

Receipt and sample 

identification 
Samples after preparation are taken to the chemical analysis room. 

Drying As soon as they are received, the environmental samples are filtered and/or dried for certain 

determinations. 

Digestion and 

filtering 

 

For certain methods, samples are digested by acids and/ or filtered in preparation of the 

analysis. (Eg: determination of Fe++). LIMS activity involves only a weighing step. 



 
 

 

 
RFQ – 10388 - LIMS  Page 21 of 138 

 
 

Dilution 

 

Samples may be diluted in calibrated flasks, prior to reading (analyzes) on high sensitivity 

equipment such as ICP-OES (Plasma).  

Dilution factors must be included in the worksheet calculations, based on the “catch-weight” 

and final volume used. 

Preparation of 

solutions 

 

Certain methods of analysis depend on solutions prepared internally. The type of solution, 

concentration and reagents used depends on the type of analysis to be applied. 

Determination of 

results 

 

The methods of analysis are applied in the determination of the contents of the elements in 

the samples and they vary according to the origin and chemical element to be analyzed. 

Sample file  storage After analysis the samples are archived according to their origin. We may not need to log the 

storage position or disposal dates at this point. 

Validation and 

issue of results 

 

The results, are automatically transferred or inserted (where applicable) into 

the LIMS system, reviewed and authorized for release to the client. 

 

 ENVIRONMENTAL ANALYSIS 

The objective of the environmental analysis is to determine the levels of the elements of 

interest present in the various samples sent to the central laboratory. 

ACTIVITY DETAILED DESCRIPTION 

Receipt and sample 

identification  

Samples are collected at various areas and are taken to the laboratory. Upon 

arrival at the laboratory, the assistant will verify the integrity of the sample 

and its identification. Once they are registered in the LIMS system, the 

samples go to the environmental analysis room. 
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Solutions 

preparation 

Samples will be prepared in several different ways, for example: filtration, 

acid treatment, addition of reagents, dilutions, etc.  

Analysis 

 

The methods of analysis (ICP-OES analysis, pH meter, conductivity meter, 

colorimeter, turbidimeter, chlorine) are applied in determining the content of 

the elements in the samples and vary according to the origin and chemical 

element to be analyzed.  

Dilution 

Dilution is required in some analyzes to decrease mass versus volume for 

analysis in ICP (Plasma). Dilutions must be captured in LIMS and the final 

results adjusted accordingly. 

Storage 

 
Samples are discarded at the end of the shift after results are released. 

Validation and 

issue of results 

 

The results, are automatically transferred or inserted (where applicable) into 

the LIMS system, reviewed and authorized for release to the client. 

 

 

 

6 USERS 

 NUMBER OF USER LICENCES 

The LIMS must have 5 concurrent licenses for the employees of the Kamoa Copper 

Laboratory and one license for the designer/integration user. 

 

 USER ACCESS LEVELS 

LIMS should allow different levels of approvals to be performed on results.  The different 

levels will serve different purposes.  Results need to be approved based on quality control 

standards.  This would typically be performed after instrumental analysis, to ensure all 
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quality control samples are within the specified limits.  This will be done after the samples 

have been checked against pre-set limits per method and per analyte. 

 

Once all results have been completed and samples can be compared based on pre-set 

twin stream limits, an approval should be performed.  Should any of the results fall outside 

of the specified limits and therefore cannot be approved, the sample or analyte should be 

flagged for repeat assay. 

 

Once all results have been approved and are ready for reporting, a final approval step 

should take place and effectively lock results.  Once results have been approved at this 

point, it will not be possible / allowed to change the results.  The results may not be 

overwritten by any means.  This approval step should automatically complete the batch. 

The time of this action must be recorded in LIMS. 

 

It should be noted that interim results might be reported to the client and the final results 

reported at a later stage.  This would typically be done when all results are not available, 

but some methods are complete. 

 

In a case where results were reported as final data, and then later were queried by the 

client, the samples should be re-assayed and all historical data should remain unchanged.  

The new results should be referenced back to the originally reported results through 

adequate database design. 

Levels must be definable to provide multiple levels of data access to restrict data entry, 

data approval, data retrieval, data modification, and database structure creation or 

modification functions. 
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DESCRIPTION OF THE GROUP DEFINITION OF STAFF 

Admin  Administrator – access to all 

Coordinator/Laboratory Manager/ 

Technical Expert/ Chemist 

 System specifications 

 Analyst / User levels definition  

 Definition of clients 

 Material types 

 Method set-up/ Run templates 

 Worksheet design 

 Standards and QC Setup 

 Validation and approval of final results 

 Management reports 

 QC/QA reports 

 Queries 

Senior technician 

 Receive samples 

 Create worksheets 

 Custody/tracking 

 Upload worksheets/download results 

 Repeats 

 Validation and approval of results 

 Interim and final reporting 

 WIP (work in progress) reports 

 QC graphs 

 Reagents 

 Equipment maintenance 

Laboratory technician 

 Create samples 

 Create worksheets 

 Upload worksheets/download results 

 First level QC 

 Interim result reporting 
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Laboratory Assistant 
 Create samples, labels 

 Storage 

 

 SECURITY AND PASSWORDS 

It is necessary for the LIMS to have strong password utilisation capabilities for Lab users. 

 All users are required to exchange initial and temporary passwords at the first access 

 It has confirmation procedure in the creation / modification password to prevent typing 

mistakes 

 It is mandatory to use strong passwords with combinations of letters, numbers and 

symbols 

 Keeps track of the last registered passwords 

 It does not show the passwords on the screen when you type it 

 The passwords has encrypted form to store 

 8 characters minimum 

 Password exchange as required parameter (number of days) defined in the user's 

account 

7 CLIENTS  

The LIMS should allow the registration of new clients and the configuration of each area and 

associated methods. 

 KAMOA COPPER ROUTINE CLIENTS 

 The Kamoa Copper laboratory clients: 

COD

E 
CLIENT RESPONSIBLE 

01 MINING 
NAME 

PHONE 

DEPARTMENT 

EMAIL 

02 GEOLOGY 
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03 ORE PREPARATION 

  

  

  

  

04 CONCENTRATOR 

  

  

  

  

05 SMELTING 

  

  

  

  

07 ENVIRONMENT 

  

  

  

  

08 
 

WAREHOUSE 

  

  

  

  

09 LABORATORY 

  

  

  

  

 

 ADDITIONAL CLIENT  

There may be a demand for samples in the Laboratory for analysis of samples for testing. 

These samples originate from several differentiated sites and products and there is no 

pattern of elements to be analyzed. To meet this demand, it is necessary that the LIMS 

allows the creation of these extra samples with the following functionalities: 
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 Have an Exclusive Customer called <Create Name>. 

 Have all methods associated with this client. 

 Allow selection of methods and analytes for that sample. 

 Generate a report for these samples 

8  AREAS AND MATERIAL TYPES 

The following document refers to sampling requirements: 

KCDEBR0571 Kamoa Kakula Sampling and Functional Requirements Rev B.xlsx 

Also refer to APPENDIX B 
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9 METHODS AND ANALYTES  

An ‘Entity’ (analyte) is what is being determined when quantitative measurement is done. Not 

all entities are reported to the client e.g. ‘mass’ in a catch weight may not be reported while ‘gold’ 

would be.  

Some methods have no entities, results or units (e.g. DRY). In the gold concentration of 2ppm, 

2 is the ‘Result’ and ppm is the ‘Unit’. Some methods may have mixed units e.g. percent, ppm 

or ppb for different entities. An entity may have no units (e.g. a specific gravity, (SG) 

determination is a unit-less result). 

 Each entity for each method will have a user defined lower detection limit and may have an 

upper measurement limit.  

The reporting units for the method must be definable and may be mixed. Units commonly in use 

are g/t, ppm (g/t is preferred to ppm in the precious metal industry), ppb, ppt, percent, mg/l, g/l 

and more. 

CODE NAME DESCRIPTION 

% % Percentage 

CAL Calorie Calorie 

CAL/G Calorie per gram Calorie per gram 

G Gram Gram 

G/L Gram per liter Gram per liter 

G/T Gram per ton Gram per ton 

J Joule Joule 

KGF Kgf Kilogram-force 

KGS kgs Kilograms 

MG/L Milligram per liter Milligram per liter 

MG/T Milligram per ton Milligram per ton 

MIN Minutes Minutes 

ML Milliliters Milliliters 

NOUNIT Not defined Not defined 

NTU Turbidity Nephelometric Turbidity Unit 
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PPM PPM Parts per million 

S Seconds Seconds 

TONNES Tons Tons 

UM Micrometer Micrometer 

US/CM Conductivity Micro Siemens per Centimeter 

ºC Degrees Celsius Temperature in degrees Celsius 

 

10 SAMPLE REGISTRATION 

LIMS should allow the laboratory staff to pre-register the set of samples expected. Samples may 

have barcode labels upon receipt.  LIMS should be able to register the samples by scanning the 

labels (automatic), manual entry or importing a client work list (ARF – Analytical Request Form).  

 

In the case of an automatic registration, the system must allow the cancellation of a sample that 

was not physically sent to the laboratory for receipt. Provision must be made to enter a comment 

/ reason for the cancellation of a sample. This implies that the sample name is retained in the 

system as part of a batch report with a code (See Point 18); but it may be deleted from a 

worksheet. 

 

Each sample should be identified by its specific material type since more than one type of sample 

material may be submitted to the laboratory in a batch.  It is an ISO requirement that the material 

type of the sample, as submitted to the laboratory, is shown on the result report. 

 

Each sample will be weighed upon registration and the weight should be captured in the LIMS 

system. 

 

The laboratory will also receive ad-hoc samples which will not form part of the standard set of 

samples expected daily.  LIMS should allow for ad-hoc login of these samples and a manual way 

to populate the fields as described above. 

 

The sample code must be unique. The LIMS must not allow the creation of more than one sample 
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with the same identification. 

The LIMS must automatically assign unique identification codes to each samples. 

Complete traceability is required from registration, processing and reporting of samples. This 

includes names of operators, dates and time records, results history, authorized signature (name) 

per work area, per instrument, etc.   

A “login” and “log out” function per workstation/method is required to enable tracking and 

monitoring of turnaround time (TAT) 

The LIMS must allow for the creation of samples by manual entry, automatic generation and 

importing a sample list. 

 

 MANUAL REGISTRATION 

The LIMS must have a user-friendly interface to identify when the sample is registered 

manually.  

There are several particularities for creating samples according to the selected area and 

/ or material. In some cases, it will be necessary to inform the batch, the invoice number, 

the production number, the number of the spout, the number of the seal and others. 

 

The figures below present some examples: 

 

EXAMPLE 1  

 When creating samples from Geology the LIMS must allow the identification of the 

consignment always composed of 2 letters and 5 numbers. 

 Sample creation should occur only if the batch number is entered. 

 The batch number is not part of the sample number but must be recorded in the 

database with relationship to the sample number. 
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EXAMPLE 2   

For these areas the date and time of sample collection are part of the code. 

 

 

 



 
 

 

 
RFQ – 10388 - LIMS  Page 33 of 138 

 
 

EXAMPLE 3  

this model refers to the metal of Smelting. 

 

 

EXAMPLE 4 

This model refers to the metal of Refining. 

 

 

 

EXAMPLE 5  
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 AUTOMATIC CREATION OF SAMPLES – ROUTINE SAMPLES 

We have several samples that are created daily at pre-defined times. It is necessary that 

the LIMS has a functionality for automatic creation of these samples at a scheduled time, 

such as at zero hour of each day. This functionality should be configurable. 

 

If there is a need to include a new client for generating automatic samples, the LIMS must 

allow the inclusion of this clients and all the configurations to define: 

 Define sample intervals (For example, every 6 hours, even, odd hours, etc.); 

 Define the execution time for creation (e.g: samples should be created daily at 00:30). 

 Enable security rules to be used to allow change, configuration, and functionality only 

for authorized users; 

 To avoid inappropriate database growth with automatically created samples, the LIMS 

should allow the option to flag certain samples as “No Sample” where samples were 

not delivered (See Point 18). 

Enable security rules to be used to allow change, configuration, and functionality only for 

authorized users (Administrator, Coordinator and Technical expert).  
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 IMPORTING SAMPLE LIST 

The LIMS must allow the import of a file .CSV or TXT with the sample list. For Geology 

this will be an excellent feature due to the number of samples that are sent per batch. 

11 SAMPLE CODE 

Samples codes (consists of ±20 digits) will be defined during the detailed design 

phase of the project. 

12 SAMPLE COMMENTS 

When the sample is received in the laboratory, the LIMS must allow the typing of an optional free 

text to describe details about the sample received and also select from pre-defined comments in 

a drop down box.  

 FREE COMMENTS 

The LIMS must permit the user  to enter an explanation in textual format to describe unusual 

conditions or circumstances.  

 

 

 PRE-DEFINED COMMENTS 

The user must have the facility to select the comment from a drop-down box. 

The laboratory should be able to customise these codes and statuses. 
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Additional comments to be included in the drop-down list: 

 U: Unusable:  e.g. Sample has been contaminated / leaked during transport 

 I: Insufficient: e.g. Sample does not have enough material or was spilt  

 C: Cancelled: e.g. Sample was submitted, but analysis is no longer required 

13 SELECTING SAMPLES FOR ANALYSIS 

Once the samples have been logged into the system and the relevant Sample Preparation and -

QC         (e.g. grind size checks) have been completed, the samples must be logged out of the 

Sample Preparation area and should become available to be selected for the first set of analysis.  

Samples may be labelled “available” as an indicator that the sample preparation was completed.  

 

This can be achieved from a drop-down list, firstly of batches, and then the sample names 

associated with this batch, where either “all” samples can be selected for a particular method, or 

else individual samples. Selecting individual samples for an analysis would be required for repeat 

assays. 

14 LABELS 

Two label templates will be used to be used on sample envelopes and tablets 

to be routed to X-ray. 
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EXAMPLES OF LABELS 

Mine 

 

Geology 
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Ore Preparation 

 

 

Smelting 

 

 

 

Environment 
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Warehouse 

 

 

Laboratory 

 

15 CONTROL SAMPLES AND LIMITS  

The LIMS must allow the set-up or maintenance of a series of QC samples and standards, which 

will include recommended values, waring limits, control (flag and stop) values, trending values, 

etc. Examples of these control samples are: 

 Quartz blanks  

 Reagent blanks 

 Standards (CRM or IRM – Certified or Internal Reference Material) 

 Coarse duplicates 

 Pulp duplicate 

 Replicates 

 Instrument Monitor 

Samples – trending 

The names and values for Control Standards will be defined during the detailed design phase of 

the project. 
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16 WORKSHEETS 

 SAMPLE CODES – SAMPLE TYPE 

Sample codes are used for the worksheets to identify the sample type: 

O - Original sample 

CD - Coarse duplicate 

PD - Pulp duplicate 

R - Replicate 

RX - Repeat 

QC - CRM/IRM 

Qz Blk - Quartz blank 

Rg Blk – Reagent blank 

Inst chk - Instrument check solutions 

Bld - Blind re-submissions 

 

 WEIGHING USING TARED CONTAINERS 

Where samples are weighed, during registration, afterwards for drying purposes, mass 

percentage determination, or other methods, it may be possible to use containers that  are 

labelled and pre-weighed. 

 

There are many containers used during the preparation (trays, dishes, buckets, sieves, 

pans, splitter cups etc.). The empty weight of these containers needs to be stored in the 

system. When a user scans the barcode of one of these containers, the empty weight 

should then be retrieved.  It should be possible to re-tare a container. An audit trail of the 

history of who tared the container when should be available. 

 

When an operator scans in the barcode of a container, the system needs to check when 

its next tare date is due. If it’s already past its due date, and exceedance must be created, 

and the user informed. They may however continue with the container. 

 

For most of the weighing steps (except for an analytical balance where a very small portion is 

weighed for analysis) an empty container mass will be required (captured in LIMS) in the worksheet, 
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which is then followed by the mass of the empty container plus the sample. A calculation follows 

where the sample mass is calculated by difference.  

 

 WORKSHEET CREATION 

Samples will be grouped together as lots to be processed through the laboratory.  However, it 

may be possible that a single sample be processed due to short TAT required. 

 

The batch sizes will vary per method and per site, for example the batch size or work sheet per 

method e.g. XRF vs LECO or TGA will be different. 

 

An application should be available where worksheets can be configured.  Worksheets 

will contain a set number of samples and associated Quality Control samples such as 

replicates, reference materials and blanks.  The application should allow the user to 

define the following: 

 

 Configuration maintenance by authorised user  

 Tests (methods) to be associated with samples on the worksheet 

 Maximum number of samples allowed 

 Position and type of blanks and standards 

 Instruments to be associated for uploading worksheets and result retrieval  

 Must allow for duplicate and repeat worksheet  

 Blank subtraction must be incorporated if required 

 On-line quality control (flag outliers) 

 Warning/Action limits method-entity range defined in Method Maintenance 

 Standards, warning and rejection limits  

 Blanks, warning and rejection limits  

 Replicates, and duplicate tolerance levels 

 Percentage of normal replicates to be added, when required  

 Sequence of analytes (elements) 

 Calculations to be done on analytes within the worksheet e.g. averages, blanks, 

repeats, total oxides, etc. 
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It should be possible, where required, to create a worksheet or worksheets for sample 

preparation steps separately from the final worksheet to be used for instrumental 

analysis.   

 

When a worksheet is created, the following must be noted: 

 There must be a dropdown menu for the Section 

 For the selected Section, there will be another dropdown menu where the Batch 

must be chosen 

 Select the Samples and QC’s for that Worksheet 

 The Worksheet will be created with the Samples and QC’s 

 The sample barcode of a sample will be scanned and the worksheet loaded. 

 Weigh out the sample mass within limits. 

 Catch-weight limits must be set per method. When a sample is weighed out, it 

must not allow these limits to be exceeded. The system must not allow the 

operator to continue with weighing another sample if the sample scanned does 

not match the sample on the worksheet.  

 The system must not allow you to continue to the weighing of the next sample 

if the correct mass is not weighed out and captured. 

 The mass weighed out per sample, must be used in the worksheet calculation 

for the dilution factor. 

Quality samples listed on the preparation worksheets should be carried through to 

the instrument worksheets along with the samples.  At times it will be required to add 

a quality sample at a later stage such as a synthetic check solution/XRF disk on an 

instrument run.  Default results should be available in cases where preparation 

analytes are used to calculate final results. 

 

Each batch will have a certain amount of replicate samples.  The replicate samples 

must be referenced to the original samples as well as having the same functionality 

available as the original samples.  Original and replicate sample results sets should 

be able to be compared seamlessly. 
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Where normal replicates are chosen rather than twin stream replicates, the system 

should present a random list of samples from the worksheet to be added.  The 

number presented should be in line with the percentage defined in the worksheet 

maintenance (set-up) application.  The final selection of replicates should be editable 

by the user. 

 

When worksheets are printed it should be possible to choose several options as the 

printed report such as a portrait worksheet, a landscaped worksheet or a loading list 

containing the sequence of samples to be analysed by a specific instrument to name 

a few. 

 

Below are examples of the different worksheets for the different methods: 

 

16.3.1 SAMPLE PREPARATION VERIFICATION WORKSHEETS   

 Oven temperature monitoring 

 Balance verification (Daily recording of the balance mass pieces’ reading 

 Mass loss  

 A percentage of samples (normally 5%) will be flagged to monitor mass loss 

across the sample preparation procedures. This requires a comparison of the initial 

mass and the final mass before release for analysis (log out from sample 

preparation). 

 Crusher efficiency 

 Prepared samples should have a specific grind size of 95% passing 150µm. To 

ensure that samples conform to this specification, LIMS should randomly flag a 
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redefined percent (usually 5%) of samples submitted to be checked for grind size 

(milling efficiency). 

 A portion of each sample flagged for QC (Quality Control) checks will be analysed 

by manual screening. LIMS must record the mass before (including the empty trays), 

during and after screening and calculate the % pass rate. 

 All samples associated with samples being tested for grind should only be made 

available for processing once the QC tests have been completed and the samples 

have passed. Should any sample fail the test, all samples of that type submitted, 

would be flagged and back-up samples called for and or prepared again. 

 Pulveriser efficiency 

 Splitter efficiency 

 

17 CALCULATIONS AND SPECIAL FUNCTIONS 

 TWO OR MORE SAMPLES 

The LIMS must support calculations based on the results of multiple analyses. In the case 

of Refining, for example, there may be more than one result for the same sample, which is 

defined by the sequence of letters of the alphabet. 

 

In this case, the LIMS must perform the calculation of the final result of the sample which 

is composed of the result of the arithmetic mean of the last 2 analyses 

 

The results of all phases of the results must be kept in the production database. In the 

query database only the final result, i.e. the calculated result of the last two samples, must 

be reported. 

 CALCULATIONS  

A function should be available to calculate certain analytes using the result from analysed 

analytes.  These could be part of the same worksheet or could be from a different 

worksheet.  Should one of the variables to be used in the calculation not be done the 

calculated result should be flagged with status such as “Pending” until all variables to be 

used in the calculation are available and validated. 
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Some are there to show the sum of the results of the samples, which serve as guides for 

the responsible for the results do or not to validate the results.  Where a “catch-weight” was 

recorded in the system, a correction for the mass factor must be made in the worksheets. 

 

Example: 

VARIABLE AREA MATERIAL FORMULA 

REACTIVITY Warehouse Lime 
(ml Hcl 4N*50) / (Sample 

weight) 

PRE REDUCTION Calcining Calcined (Fe / Fe++) * 100 

RELATION Ni/Co 
Smelting 

Refining 
Metal Ni/Co* 100 

ASH 
Calcining 

Warehouse 
Charcoal 

(Ash weight / Sample weight) * 

100 

MOISTURE 

Mine 
Stock pile 

Channel 

((Tare weight + Sample weight – 

Dry weight) / Sample weight) * 

100 

Up grading 

Covered stock - Collar 

Linear sampling 

Sampler plant - Crushing 

Sampler conveyor 

Sampler plant - Ore dryer 

Pulverized charcoal 

 

Collar 

Wet dust 

Ore 

Charcoal 

RELATION Ni/Cu 
Smelting 

Refining 
Metal Ni/Cu * 100 

RELATION 

SiO2/MgO 

Mine 
Stock pile 

Channel 

SiO2 / (MgO + CaO) 

Ore Preparation 

Ore 

Dust 

Collar 
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Calcining 
Calcined 

Dust 

Smelting Slag 

 

 TOTAL OXIDE COUNT FOR XRF ANALYSIS 

During the validation of the sample results the LIMS must provide a total field of the results 

to verify the proximity of 100% of the sum of the elements. This calculation must take into 

account the oxide/element conversion value of some elements, for example it is not enough 

to add the result of Al2O3 + Fe because it is necessary to multiply the result of the Fe 

content by 1.4296, so the correct calculation is (Al2O3 + Fe x 1.4296). 

 

The table below shows an example of how these calculations are performed: 

  

VARIABLE 
FORMULA  

(NOTE: Factors to be confrimed as per site specific mineralogical results) 

SUM 
(PF + (Co*1,271) + (Cu*1,252) + (Ni*1,273) + (Fe*1,4296) + SiO2 + MgO 

+ CaO + Al2O3 + MnO + Al2O3 + Cr2O3 + LOI) 

 

18 INSTRUMENT ANALYSIS 

When samples are analysed on an instrument the instrument should be interfaced with LIMS to 

ensure that no manual entry of data is required.  Worksheets and/or sample names must be 

uploaded by entering a worksheet number and/or using the barcode scanners. 

 

The calibration data of the instrument should also be stored in LIMS.  

 

It is imperative to record the specific instrument used for the analysis for traceability and to allow 

the users to monitor and evaluate individual instruments’ performance over time.  There must be 

a link between the data point and the instrument used to obtain the data point.  Data such as 

analysis date, time and instrument should be recorded in the database. 
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The instruments to be interfaced are discussed in a later section in this document. 

19 DATA TRANSFER OR RESULTS ENTRY 

 

Data entry should be performed though automated transfer from the instruments.  The different 

instruments to be purchased may all have different means of making the data available for LIMS.  

LIMS must be able to handle any of these formats which might include *.csv, *.xls, ASCII files to 

name a few.  Where transfers are not possible, such as where the volume of a flask may be a 

parameter, LIMS should allow for manual entry of the data point. 

During the data entry stage, many operations are required such as: 

  

 Blank subtraction where required  

 Calculation of results e.g. applying a dilution factor 

 Correction because of the “catch-weight” mass used 

 Rounding of results to show significant figures 

 Validation of results based on pre-set conditions 

 

20 DATA EVALUATION  

 

LIMS should be able to accept alphanumerical results.  The results should be checked against 

pre-defined control limits (e.g. pH can only have results between 0 and 14) as well as method 

detection limits.  Where a result is below the method detection limit, it should be presented as “< 

xxx” where xxx would present the lower limit of detection.  Similarly, should the results fall above 

the upper method limit, the result should be presented as “> yyy” where yyy would present the 

upper method limit.  The number of decimals should be shown in relation to the significant figures 

of the method at that level.  

 

All Quality Control samples need to be flagged against pre-defined limits and LIMS should 

visually show where results of QC samples fail the pre-set conditions.  LIMS should also allow 

the user to use Quality samples such as blanks as part of the result calculation.  An example of 
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this type of function would be Blank Subtraction whereby the value of a specific analyte measured 

in the blank sample is subtracted from all samples for that analyte.  

 

Additional functions which should be available include calculating the absolute average between 

two replicates as well as averaging of multiple results per leg.  A function should be available to 

view and evaluate different result streams.  The laboratory may perform analyses in twin stream 

(duplicate) at times as part of QC.  LIMS should allow for the comparison of the duplicate numbers 

and compare the difference to defined limits per analyte per sample type, pre-recorded in LIMS. 

 

 CONTROL LIMITS  

The LIMS must have the functionality for authorised users to enter acceptable regulatory 

limits for QC and other functions. 

There are several types of control limits:  

 Sample preparation (mass loss, grind size, splitter efficiency, etc.) 

 Mass – during weighing 

 QC sample limits (reagent blanks, instrument monitors, quartz blanks, standards 

(CRM, IRM), coarse or pulp duplicates, replicates, etc.) 

 Twin-stream (duplicate pairs) 

 Certain samples; for example, trending of final product values 

Several types of control charts with the limits indicated and outliers flagged, will be 

required. These are discussed in detail under the “Quality Control” section.  

The system must allow for two levels of warning: one where a QC sample falls within 2s 

deviation but still below 3s deviation. This “flag” must be a warning only. Where results 

fall outside of the 3s deviation control limits, it should be flagged with a status such as 

“Out of Spec”.  The user must not be allowed to continue with reporting. Repeat assays 

may be selected at this point.   
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21 PARTIAL OR PROVISIONAL RESULTS 

The LIMS should allow the user to approve partial results of the sample, such as only result C 

and S while the other results will be made available later. 

Approved results should be made available in reports for end-user consultation. 

22 REPEAT ASSAYS 

Samples occasionally need to be repeated for various reasons.  Reasons to repeat assays might 

include twin stream results fall outside the pre-set limits, a reference material result falls outside 

the accepted limits causing the entire worksheet’s results to be questioned, or a sample of 

unknown concentration being higher than an instrument’s calibration range requiring a higher 

dilution of the sample to be analysed etc.  

 

LIMS should allow samples to be repeated for an entire method, for all or selected analytes or a 

repeat from any point of the analysis process such as from the weighing step or a re-analysis on 

the instrument only.  When repeat assays are performed, LIMS should create a new record which 

should be traceable to the original result without over writing the initial result (result history).  

Once both the original and repeat result is available the operator should be able to decide based 

on pre-defined rules about the choice of result to be reported.  

 

LIMS should allow for multiple repeat assays without over writing any of the historical results.  

LIMS should record a comment for all repeat assays for auditing purposes.  The comments 

should be chosen from a standard list of comments (the list of comments must be configurable); 
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however, a free text field should also be available for non-standard comments.  The repeat assay 

should be reported with the quality samples associated with the repeated worksheet. 

 

For repeat assays, the option must be available to select samples to calculate an average value, 

or to select anyone of the results to be the final accepted results. 

23 APPROVAL OF RESULTS 

LIMS should allow different levels of approvals to be performed on results.  The different levels 

will serve different purposes.  Results need to be approved based on quality control standards.  

This would typically be performed after instrumental analysis, to ensure all quality control 

samples are within the specified limits.  This will be done after the samples have been checked 

against pre-set limits per method and per analyte. 

 

Once all results have been completed and samples can be compared based on pre-set twin 

stream limits, an approval should be performed.  Should any of the results fall outside of the 

specified limits and therefore cannot be approved, the sample or analyte should be flagged for 

repeat assay. 

 

Once all results have been approved and are ready for reporting, a final approval step should 

take place and effectively lock results.  Once results have been approved at this point, it will not 

be possible / allowed to change the results.  The results may not be overwritten by any means.  

This approval step should automatically complete the batch. The time of this action must be 

recorded in LIMS. 

 

It should be noted that interim results might be reported to the client and the final results reported 

at a later stage.  This would typically be done when all results are not available, but some 

methods are complete. 

 

In a case where results were reported as final data, and then later were queried by the client, the 

samples should be re-assayed and all historical data should remain unchanged.  The new results 

should be referenced back to the originally reported results through adequate database design. 
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24 RESULTS REPORTS 

Apart from the required routine formats of reports, there should also be a facility to send and 

report results via e-mail in *.pdf, *.xls or *.doc formats.  

Data can be reported either as interim or final and records should be maintained of these. 

 

According to the ISO17025 standard, test or results reports must include the following: 

o A title such as “Test Report” 

o The name and address of the laboratory 

o A serial number 

o The name and address of the client 

o Identification of method(s) used 

o Description of the samples analysed 

o Date of sample receipt 

o Results with units of measurement 

o The names, functions and signatures of the staff authorising the report 

o A statement to the effect that the results relate only to the items tested. 

o If no sample preparation is performed a statement “analysed as received”. 

 

The SANAS logo should be displayed on reports where accredited methods are reported. On 

a report where results are reported from both accredited and non-accredited methods, 

reference should be made to which results are obtained by accredited methods and which 

results were not.  Should a report be issued where only non-accredited methods were used, 

the SANAS logo must not be used. 

 

When an amended report is issued for any reason, the amended report should be referenced 

back to the original report issued.  All reports (original and all amended versions) should be 

maintained and referenced in the system. 

It should be noted that all samples (all streams analysed) should be reported including all 

quality control data such as reference materials and blanks with appropriate referencing 

between samples and associated quality control samples. 
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The integrity of the electronically reported data must be ensured; this can be by means of a 

password on editable formats or transmission of un-editable formats. LIMS must be able to 

export reports to the following formats: 

 CSV (delimited by commas) 

 PDF 

 Excel 

 Word 

 PNG, JPG or TIF 

 

The functionality must be available to import results from External Labs (Excel sheets) into 

LIMS to perform comparisons between the laboratory and External Laboratory’s results. 

Many reports would be required as standard reports.  The reports should be user 

customizable.  A few examples are shown, but the list is not inclusive of all reports.  Additional 

reports might be required. 

25 ANALYTICAL INSTRUMENT INTERFACE – KAMOA COPPER 

The LIMS must be able of receiving results directly into its database from interfaced analytical 

instruments. Refer to: Metal Accounting BRS.docx – paragraph 13 

 REPORTS, DASHBOARDS AND GRAPHS 

The LIMS need to generate trend analyses, QA/QC charts and graphically formatted 

reports for administrative planning purposes. The LIMS must provide a third party report 

development tool that is capable of integrating a wide variety of data types from multiple 

sources. 

Information from the LIMS database must be available for report generation.  

 Calculation such as total, subtotal, subtraction, addition, mean, median, and more; 

 Format option such as font size and type, page headers and footer, number of 

significant digits according to the currently used standard; 

 Merging graphics, charts and text into a single report; 

 Create charts of different formats, such as bar charts, trend lines, pie charts and 

others. 
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 SAMPLE LOGIN REPORT (BATCH REPORT OR SAMPLE LIST) 

A report will be required after sample login to show samples received as well as the 

statuses of the samples.  The report should include the following: 

 

 Sample ID – (internal in LIMS) 

 Batch ID 

 Section ID 

 Sample name  

 Date received 

 Time logged in 

 Logged in by 

 Status 

 

  WORK IN PROGRESS (WIP) REPORT 

A WIP report will be required and will form the basis of the production monitoring of the 

laboratory.  The report should show the status and location of each batch submitted to 

the laboratory per method.  It should show whether the batch is still being processed or 

whether the data is undergoing quality checking.  It should be possible to show the 

number of days the batch has been at the laboratory and flag all batches not reported 

after a certain number of days.  The number of days will vary depending on the method. 

 

A WIP report should also be available to show all batches ready for processing at a 

certain step in the process.  An example would be a report which shows all samples 

ready for analysis by ICP- OES.  

Suggested sections for the WIP status report is as follows: 

 Sample receipt 

 Sample Preparation 

 Secondary Preparation (fusion, digestion, dilution, etc) 

 Instrument analysis 

 Data evaluation 

 Reporting 



 
 

 

 
RFQ – 10388 - LIMS  Page 54 of 138 

 
 

To enable tracking of batches according to these sections, users must log a batch 

(by worksheet) in and out a section. A date and time must be registered, plus the 

user’s name. Repeats must be flagged in red. 

 

 STORAGE REPORT 

Samples will be stored for up to three months after processing and hence a report 

would be required to show the status of samples in the sample store.  It must be 

possible to draw a report showing all samples in the store submitted more than three 

months earlier to facilitate the return of the samples to the process. 

26 QUALITY CONTROL GRAPHS AND REPORTING    

LIMS should allow the user to view and monitor the on-line control charts as well as other QC/QA 

tables as defined below.  In addition, a function is required to extract historical data to provide 

sufficient information for the monthly QC/QA reports. For control charts, a minimum of the last 

six months’ data are required. It is preferable that data that originate from a specific shift, be 

indicated in a certain colour on the graph. It is important that ALL QC standards data be recorded 

in the control charts, and not just the ones that “passed” the criteria.  

 

To ensure that results conform to the stated precision or accuracy for a method for an analyte, 

results of QC samples are required to be monitored over a period, for batch(es) or worksheets 

using various charts. These charts present (QC) sample results in such a way that, if necessary, 

corrective actions can be taken as quickly as possible. 

 

LIMS recognises different types of QC samples. All type of charts described in this document can 

relate to each of these QC samples. The types of QC samples are: 

 Blanks (quartz blanks, reagent blanks or instrument blanks) 

 Standards or reference materials that may be certified. 

 Check solutions such as the liquid QC solution to be analysed by ICP-OES 

 Instrument monitors or checks (XRF disks, LECO etc.)  

 Replicates 

 Twin streams (duplicate samples) if required (and/or Blind re-submissions) 
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 Repeats 

 

In addition, unknown samples are trend-plotted to check the magnitude of the data. Data out of 

the ranges commonly encountered for any element may then be checked. 

 

 TREND ANALYSIS 

A trend analysis is used to monitor analysis for different types of samples. Trend analysis 

techniques (eg. Matrix interference and elemental interference methods) will be used to 

monitor results over a specific time-period. The trend analysis will plot a graph per analyte 

per sample stream retained by a query. Selecting a sample stream must automatically 

activate the underlined query.   

 

Since the laboratory will receive a set sample stream load per day, it would be possible 

to calculate limits for each analyte and stream to be plotted on the graphs.  The trend 

analysis must be available at approval of the worksheet and for viewing as a standardized 

query report.  

 

The system should display data and analysis results through one or more indicators 

below: 

 Trend graph 

 Bar chart 

 Scorecards 

 KPIs 

 Pareto's chart 

The user must be able to adjust the x- and y-axis scale and headers.  

 

 SINGLE-ANALYTE CONTROL CHARTS 

A single-analyte chart is a simple control chart that can be used for monitoring single 

analytes. For each QC sample, historical data are plotted over a definable period or 

number of samples. When a test is under control the results are normally distributed 
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around a certified or accepted value for that element for that standard or reference 

material.  

 

To monitor deviations for the norm, the chart has two fixed limits. The limits are calculated 

by the accepted value ± 2 and 3 standard deviations. Some of these limit pairs are used 

as warning limits and another pair is used as action limits. 

 

Before using a chart, certain pre-recorded data will be required. The data needed to 

create a chart will likely be recorded as a combination of a QC sample and an analyte for 

a test. 

 

The static data table for each single-analyte chart are: 

 For which QC sample the chart is used. 

 For which analyte the chart is used. 

 Certified or accepted value (determined empirically from historical data). 

 Standard deviation (determined empirically from historical data). 

 Which limits to use for warning limits (2S, 3S) 

 Which limits to use for action limits (2S, 3S) 

 Maximum number of results allowed to trend up or down 

 Maximum number of results allowed plotting above or below the accepted 

value. 

 Flexible time scale – up to one year of data 

When creating a single-analyte control chart the last data point need to be checked for 

the following: 

 Results outside the warning or action limits 

 A greater -than 7 results plotting above or below the accepted value- as defined 

in the static data. (See example I)  

 

All sample points falling outside the criteria should be coloured a different colour and a 

message should be displayed to warn the user of the data point falling outside the set 

criteria. 
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 MULTI-ANALYTE CHARTS 

A multi-analyte chart is a control chart that can be used for monitoring multi-analyte QC 

samples. For each QC sample, all analytes are plotted around a certified or accepted 

value. When multi-analyte QC samples are under control the results of the analytes are 

normally distributed around the certified or accepted value. 

 

The results of different QC sample analytes cannot be plotted directly, because every 

analyte has its own unit and analysis range. The values to plot for multi-analyte QC 

samples are the standardized values of the results. These standardized values are 

calculated for each result using the static data entered for that specific QC sample and 

analyte. It is therefore mandatory to have a single-analyte chart available for each QC-

sample for each analyte. 

 

The chart plots analytes on the x-axis and the standardized values of the results on the 

y-axis for each QC-sample. 

 

To monitor exceptions, the chart has three fixed limits. The limits are ± 2 and 3 standard 

deviations. One of these limit pairs are used as warning limits and another pair is used as 

action limits. Which pair of limits to use, must be recorded for each chart for each analyte.   

 

Before using a chart, pre-recorded data must be supplied. The data needed to create a 

chart will be recorded for each QC sample: 

 

The static data tables for each multi-analyte chart are: 

 

 For which QC sample the chart is used. 

 Certified or accepted value (determined empirically from historical data). 

 Standard deviation (determined empirically from historical data). 

 Which limits to use for warning limits (2S and 3S) 

 Which limits to use for action limits (2S and 3S) 
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 Maximum number of analytes allowed on one side of the mean. 

 Maximum number of analytes allowed outside of ±2S from the mean.  

 

 MULTI-STANDARD CHARTS 

A multi-standard chart is a control chart that can be used for simultaneously monitoring 

all standards or check solutions on a worksheet. For each worksheet, all analytes of all 

the standards are plotted around a certified or accepted value. When multi-analyte 

standards are under control the results of the analytes are normally distributed around the 

certified or accepted value (“mean”).  

 

The chart plots analytes on the x-axis and the standardized values of the results on the 

y-axis for all standards on a worksheet. A line is drawn from the minimum to maximum 

standardized value for each analyte.  

 

Before using a multi-standard chart, pre-recorded data will be required. The data needed 

to create the chart will be recorded using the QC samples defined for a worksheet. 

 

The static data table for each multi-standard chart are: 

 For which QC samples the chart is used (more than one).  

 Certified or accepted value (determined empirically from historical data). 

 Standard deviation (determined empirically from historical data). 

 Which limits to use for warning limits (2s and 3s) 

 Which limits to use for action limits (2s and 3s) 

The standardized values of the analytes’ results are calculated in the same way as the 

values in multi-analyte charts. It is therefore mandatory to have a single-analyte chart 

available for each QC-sample per analyte. 

 REPLICATE CHARTS / DUPLICATES 

Duplicates and Replicates are samples for which analyses are performed twice. In 

addition to having more confidence in results, and monitoring potential sample mix-ups, 

the tests are done twice to monitor the reproducibility or precision of the test and to 

ascertain if the precision conforms to the stated precision for that test.  
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The replicate chart plots values using the original result on the x-axis and the replicate 

result on the y-axis. The scatter of the replicates can be monitored by drawing a diagonal 

(slope, m = 1) line through (0;0) to the max concentration. If the test is under control, the 

replicate values will be normally distributed around this line. Poor replicates or fliers can 

easily be identified. The option of a log-log axis is also required.  

 

Additional graphs are required to monitor duplicates, replicates and blind re-submissions, 

such as: MPD (Mean percentage difference), absolute difference, T-H95% Confidence 

Plot, Difference – Percentiles, and Precision-Concentration Curve. These are required for 

the monthly quality control reports, and are further illustrated in the attached excel sheet  

 

 PRECISION 

To check the precision of a test (the precision of twin stream pairs), a precision-

concentration curve is used. The relationship between an acceptable precision and a 

concentration is statistical and can be calculated per analyte (see calculations from 

formula). 

 

The precision-concentration curve will show the concentration on the x-axis and the 

precision on the y-axis. To calculate the precision for an analyte, static data must be 

recorded. 

The static data needed per analyte are: 

 0 value (sigma zero) 

 k value (precision limit constant value) 

 

On average 95 percent of the replicate pairs will lie within the confidence limit if a test is 

under control. This can be represented in a graph by setting out the limit minus the 

absolute difference of the replicate pairs against the concentration of 95 percent 

confidence (see definitions later in the document for the formula used to calculate). The 

system must calculate the percentage of replicates outside the 95 percent confidence 

limit. 
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The 95 percent confidence limits calculated by the Thompson Howarth relationship must 

also be plotted on the original replicate pair graph.  The Thompson Howarth relationship 

is discussed later in the document. 

 

 BLANK CHARTS (TWO TYPES – SAMPLE PREPARATION AND 

REAGENT BLANKS) 

Blanks charts are used to monitor all analytes of blanks. Per worksheet, charts must be 

created per “blank” sample used. In the chart all analytes are represented. If blanks are 

under control, the results of the analytes must be zero. In addition, a single analyte control 

chart for each analyte must be plotted using historical blank data – analogous to the single 

analytes charts. 

 

For each blank, the results for each analyte will be plotted in a log scale multi analyte 

chart (not standardized). 

 

 BLIND RE-SUBMISSIONS 

A certain percentage of samples are selected and re-analysed at a later stage in the 

laboratory to confirm the original result and monitor potential instrument drift. These are 

called “Blind” samples, and are monitored in a similar method to the duplicates and 

replicates 

 OTHER 

In addition, there are some method specific QC required: 

 Particle size monitoring 

 Fusion Machine Control 

27 MANAGEMENT REPORTS 

 SUMMARY OF REPORTS (FORESEEN) 

The following pre-programmed reports must be delivered to customers and areas. 

 

   



 
 

 

 
RFQ – 10388 - LIMS  Page 61 of 138 

 
 

CLIENT / AREA QTY. COMMENTS 

GEOLOGY 14 By Date and Shipping. 

 Exploration 2 

batch by reports are formatted according to the 

standard of GDMS. 

 Infil Short Term 2 

 Infil Long Term 2 

 Ore Control 2 

 Moisture 2 

 Density 2 

 test 2 

ORE PREPARATION 5  

 Moist Dust 1 By date. 

 Ore 1 By date. 

 Dust Dryers 1 By date. Lines 1 and 2 and total. 

 Ring Collage 1 By date. 

 Ore Crushing 1 By date. 

CALCINING 5  

 Calcined Composite 1 By date. Lines 1 and 2 and total. 

 Calcined 1 By date. Lines 1 and 2 and total. 

 Dust 1 By date. Lines 1 and 2 and total. 

 Pelletizing Resistance  1 By date. Lines 1 and 2 and total. 

 Pulverized Charcoal 1 By date. 

SMELTING 3  

 Metal 1 

By date. Lines 1 and 2 and total.  Slag 1 

 Dust 1 

REFINING 3  

 Metal 2 
By date. Lines 1 and 2 and total. 

 Slag 1 

LABORATORY 18  

 Ore standards 5 By date, standard and analyte. 

 Geology 1 Per batch 
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 Others 12 Others 

MANAGEMENT 7  

 

Calcined 

Slag 

Metal 

2 
Lines 1 and 2. Graph and report. 

Last 12 results. 

 Others 5  

ENVIRONMENT 3  

 Water 1 By date. 

 Ohters 2 By date. 

WAREHOUSE 5  

 Supplies 5 By date and invoice 

 TOTAL 63  

 

 LABORATORY PRODUCTION REPORTS 

The LIMS must have functionality for the registration of shift scales and administrative 

calendar for productivity calculations per shift. All holidays must be considered in this 

functionality according to Kamoa Copper’s Annual Holiday Calendar. There is the 

administrative calendar and the shift production and TAT.  

This is an exclusive access report for Lab employees. The purpose is to allow the 

monitoring of the batches of samples from Geology. It’s possible to verify the quantity of 

samples in the batches, how many were analyzed, how many are missing for the 

dissemination of the results and the time elapsed between the receipt of each sample and 

the moment of validation. 

 

 LABORATORY MANAGEMENT REPORT 1 

This report is for the exclusive use of the Laboratory. The purpose is to demonstrate the 

amount of sample analyzed per customer and the percentage distribution. The start and 

end dates can be selected 

 

 LABORATORY MANAGEMENT REPORT 2 

This report is for the exclusive use of the Laboratory. The purpose is to demonstrate the 
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number of analyzes performed by Laboratory, Method, Equipment, Customer, Area and 

Element. 

 

 EXAMPLE - LABORATORY MANAGEMENT REPORT 3 

This report is for the exclusive use of the Laboratory. The purpose is to show the quantity 

of samples performed per month. The report must have filters and options for selecting a 

time scale, laboratory, client, area, method, etc.  

 

 EXAMPLE– LABORATORY MANAGEMENT REPORT 4 

This report is for the exclusive use of the Laboratory. The purpose is to show the total of 

samples taken per customer per day. You can select the lab, the day, the month, and the 

year. 

 EXAMPLE –  ORE CRUSHING 

This report shows the results of the crushed ore and the time in hours and minutes 

since the sample was delivered to the Laboratory and the time to update the results of 

the X-ray. 

 

 DATE AND TIME INFORMATION (LIFE CYCLE OR TURNAROUND 

TIME) 

The date and time of update of the data of each equipment and each event occurred, such 

as sample registration, validation must be updated in the database for the generation of 

reports of the sample life cycle in the Laboratory, including the possibility of separating 

Physical Laboratory and Chemical Laboratory. This report is similar to the WIP report. 

 

 
 

DESCRIPTION 

 The sample was registered 

 The sample received in the laboratory 

 The sample was prepared 
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 The X-RAY results are complete 

 The results of Carbon and Sulfur are complete 

 The result of LOI is complete 

 The results of Plasma are complete 

 The results of moisture are complete 

 sample record retested for income verification purposes. 

 Result (s) validated (s)/ reported, etc. 

 

28 INTERNAL LABORATORY CONTROLS 

 EQUIPMENT MAINTENANCE 

Allow complete management of calibrations, preventive maintenance and other 

interventions performed with date and time mechanisms and schedules with automatic 

alerts. The administrator must be allowed to configure the deadlines and the period of 

issuance of the alerts according to the complexity of the equipment. This entire process 

should provide traceability reports. 

Equipment maintenance records and calibration validity information should be recorded in 

LIMS.  When services or calibrations have not been done by the set date, users should not 

be allowed to use instruments.   

 

The LIMS must allow the registration of the equipment for efficiency control, where it will 

be possible to register which items will be verified in each equipment and the dates for 

future verification. 

The LIMS should signal the need for these verifications and allow the recording of the 

evidence that the activity was performed. 

Examples of reports to be made available: 

 Performed by date / equipment; 

 Upcoming checks by period; 

 Delayed checks. 
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Examples of equipment are part of this control: 

 Eye washer shower; 

 Clean the deionizer filters. 

 

 DOCUMENT CONTROL 

The LIMS must provide valid document control. With functionalities to register the type of 

document, the expiration date, the time interval before the expiration date that the Lab 

administrator must be advised of the expiration and record of the action that was taken. 

 

Examples of valid documents: 

 Operation license of the Laboratory 

 Certificate of State authorisation for operation 

 

 CONSUMABLES - STANDARDS AND REAGENTS 

The LIMS must have functionality for inventory control with an interface in JD Edwards. 

Each standard or reagent must have the expiration date registered at the time of receipt 

and have a warning mechanism on the approximation of this date. A parameter is 

necessary with the number of days before the due date that the warning will be issued 

and the frequency of these warnings. Examples of reagents and standards: 

 

LAB EQUIPMENT ITEM 

REAGENT 

BATCH / 

LOT 

NUMBER 

CURRENT 

STOCK 

EXPIRY 

DATE 
ACTION 

Calorimetric unit 

 
Benzoic acid     

Mastersizer 

Standard sample - 

Mastersizer 2000 Hidro 

MU 

    

TGA 701 Crucible of TGA 701     
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Deionizer Activated charcoal     

CS 600 
Catalyst Silicagel 

FR.15GR 
    

X-ray 
Ultra grade oil 19 (vacum 

pump)  
    

CS 632 External Combustion Tube     

 

The physical samples will be routed to different locations in the laboratory and when the 

different processes have been started. At any point, the laboratory staff will need to know 

exactly where the physical samples are located, as well as the processing status of any of 

the sub-portions.   Functionality should be available to manage the sample locations in the 

laboratory by batch.   

 

Sample portions and steps in methods should be associated with employees for traceability 

and performance management measures. Date and timestamps for all the tests / methods 

must be recorded and available in LIMS. This will include all the steps from Registration to 

Validation of Results. The system also needs to record the name of the operator that 

performed each test / method. 

 

 AUDITING 

The system should allow for auditing.  Any changes made to pre-set core data should be 

recorded as well as the identity of the user which affected the change and the reason for the 

change.  User names and comments should be recorded against changes affected in various 

applications such as pre-set core data changes, when samples are sent back for repeat 

assays etc.  These will be specified during the design phase.  

 

 CATCH WEIGHTS 

Catch weights are the mass of samples that are within a defined range and recorded 

accurately. For an XRF fused bead, for example, an accurate sample mass of 0.5000g 

must be carefully weighed. However, it is faster to weigh between 4.9990 and 5.0010 grams 
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and then to perform a calculation afterwards to correct for the dilution factor. Each individual 

sample mass must be recorded against a sample ID and a worksheet to enable the mass 

correction being done. 

29 DATA EXPORT 

The Database System must be able to extract and convert data elements into other formats 

for use outside of the LIMS application environment. The following formats are desired. 

 CSV; 

 Excel; 

 PDF; 

 PNG, JPG or TIF. 

30 LOG FILES 

The LIMS should generate LOG files of essential functionality for traceability of system 

administrator queries and problems. In addition to the examples given below, it is important to 

access files to see the actual behavior of your system, how it is actually working, what the flow 

of the operations it does, and etc: 

 Log for automatic creation of samples 

 Log of files found for reading 

 Log of content of files found for reading 

31 CHECK LIST 

The table below describes the main items considered important for choosing the new application. 

The objective is to evaluate each item by pointing out what exists in each offer to avoid errors 

and forgetting the necessary functionalities. 

 

DESCRIPTION DETAILS MANDATORY? 

 User interface 

Have a friendly and intuitive interface. To be well 

intuitive and simple, making your 

use. 

Yes 
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Licensed users  
12 concurrent licenses for the Barro Laboratory Unlimited 

access to reports. 
Yes 

Architecture Use client-server architecture. Yes 

Cloud computing 
Have feature for cloud installation with guaranteed 

availability and security. 
No 

 Compatibility 
Be compatible with Windows versions of servers, 

workstations, and database. 
Yes 

 Security  
Have groups with different access levels for data entry, 

approvals, changes, etc. 
Yes 

Data archiving and 

purging 

Carry out the cleaning (deteel) in a certain period of time 

of the samples that do not have results and create base 

of consultation with automatic update of the last results 

validated. 

No 

Data export 
Allow to convert data to text or CSV. Mainly for the 

following formats: text, excel, xml, pdf, etc. 
Yes 

Data import 
Import historical data from the current LIMS. SQL 

database. 
Yes 

Data dictionary 
Provide complete data dictionary with data definitions and 

table relationship. 
Yes 

Customization 

Allow customizations to create new tables, add fields to 

existing tables. Be ready to attend different processes or 

increments of laboratory demands. 

Yes 

Sample scheduling 
Have mechanism to automatically create the pre-

scheduled routine samples. 
Yes 

Bar code sample 

labels 

The application should allow you to print barcode labels in 

different sizes and make the quantity available for printing. 
Yes 

User ID 
Identify the user and grant the accesses in the respective 

Laboratory. 
Yes 

Instrument 

interface 

Receive results directly from the Laboratory instruments to 

update the database. 
Yes 
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Sample status 
Allow sample monitoring through the life cycle. Change 

the status code according to any updates that occur. 
Yes 

Sample status 

code 

Table of codes to monitor the status of the sample 

according to the condition of the sample, for example: 

sample result has to be reviewed, sample barcode and 

other codes defined by the Laboratory. 

Yes 

Quality assurance 

/ Quality Control 

Have specific tools for compliance controls and process 

quality assurance. Also allow comparison of results with 

standards and CEP. 

Yes 

Sample comment 

Allow the analyst to include free text comments on the 

sample. For example adverse conditions or 

circumstances. 

Yes 

Results limits 

To have minimum and maximum limits for each type of 

analyte and to associate these limits for the different 

areas, allowing the check of the result at the moment of 

the update through warnings to the user. 

Yes 

Historical data 
Allow access to historical data including the previous 

application through reports, graphs, etc. 
Yes 

Significant figures 
Submission of numerical results should follow formatting, 

including the decimal places used on sites. 
Yes 

Data validation 

Validation of data including QC should be allowed 

according to user profile and results made available for 

queries (reports for example) only after approval. 

Yes 

 On-line Help 
For each functionality of the application should be 

available the help on line for the user to clarify the doubts. 
No 

Audit trail 

Provide information for auditing, such as changing results, 

typing results that should be updated through interface 

with equipment, access controls, etc. 

Yes 

Partial results 

approve 

Allow partial results approval. For example, a sample has 

10 analytes and 2 are ready, they can be released to end 

users. 

Yes 
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Protection of final 

approved result 

When released the result to end users does not allow 

modification of results by the technician. Study possibility 

of change to be approved by the coordinator or manager 

of the Laboratory. 

Yes 

Calculated results 
Allow the presentation of calculated results at the time of 

updating the results that give rise to the calculations. 
Yes 

Sum of results 
Allow samples to be closed and warn when the result is 

outside acceptable limits. 
Yes 

 Reports 

Generate trend reports, QA / QC, managerial, end users 

with information: miscellaneous calculations, title 

formatting, headers, footers, decimal places, etc. 

Yes 

E-mail reports and 

results 
Option to send results and reports by E-mail No 

Sample cost 
Allow to associate inputs and labor with specific samples 

for cost analysis. 
Yes 

Instrument 

calibrations 

Have ability to track calibration of instruments with 

notifications about required dates. 
Yes 

Technical support 
The supplier must provide full support regarding the 

application. 
Yes 

Update / fixes 

Functional fixes and updates to the software must be 

provided and made available by the vendor. According to 

the signed contract. 

Yes 

 Documentation 

Provide complete application documentation including 

installation, instructions, administration and maintenance, 

technical references, user manuals, data dictionary, etc. 

Yes 

Training 

Conduct training of application users on sites with updated 

material and sufficient workload. Differentiated training for 

the system administrator is required. 

Yes 
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Installation 

The installation, including the necessary configurations on 

the servers, workstations and instruments, must be 

performed by the vendor with the assistance of an IT 

professional with a copy of the documented instructions 

delivered after the installations. 

Yes 

Test perform 

Configure test environment to demonstrate functionalities 

and performance with monitoring during specified contract 

period. 

Yes 

Regulatory 

compliance 

Ensure controls and traceability in accordance with 

standard 17025 and quality internal and external 

standards. 

Yes 

Material stock 

Control the consumption of inputs in order to allow the 

monitoring of validity and minimum and critical stocks to 

control acquisitions. 

Yes 

Accessible data 

via the web 
Allow access to results and various reports by Web. No 

System 

integration 

Enable integration with enterprise systems (ERP, MES, 

PIMS e SCADA). 
Yes 

KPI’s 
Possess the resources to define metrics and performance 

indicators to be monitored by managers. 
Yes 

32 SOFTWARE SPECIFICATION 

 DATABASE DESIGN 

The standard operating system should be Windows 10 Enterprise; SQL 2016 is the 

preferred standard for all databases. LIMS must follow and support the Microsoft latest 

technology upgrade path into the future. 

The application should be a true three tier application to ensure that the business rules and 

core functionality of the system are separated.  This means that the database business 

rules can be updated without affecting the normal daily running of the application. 
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Database integrity will be viewed as non-negotiable.  Primary keys, foreign keys and table 

indexes and constraints must be defined and implemented.  Unique identifiers must be 

numeric and must be auto incrementing.  The unique identifiers may not be text fields such 

as sample names or analyte names to allow for changes to be done without compromising 

the integrity of the data.  Referential integrity is integral to the system.  Related records 

must never be deleted. 

 

No “hard coding” of any kind should be necessary and all variables should be maintained 

in the front-end by end users without the need of accessing the coding of the programme.   

 

The database administration should be of such a nature that the in-house database 

administrator is able to update or change the database using a strict change control 

philosophy and procedure.  No changes may affect the core LIMS technology. 

 

All pre-set core data such as QC set-up, QC limits, analyte limits must be maintained in the 

database in SQL tables.  Any changes made should be maintained as historical data. 

 

An optimum data maintenance plan must be implemented including issues such as re-

building of indexes, back-ups of both the database and the transaction log etc. 

 

 BACK-UP, RECOVERY AND ARCHIVING 

The system should allow for effective back-up as well as recovery of the data which had 

been backed-up.  Archiving of records should be available.  Daily back-ups will be done via 

Symantec/Veritas backup exec.  Manual SQL back-ups will be performed weekly as an 

additional safety measure.  

 

The backup file will be compressed via WinRAR and stored on the AR file server.  Once a 

predefined size of compressed backups is reached, these will be moved onto a duplicate 

set of DL DVD media and be catalogued into a database for archival. 



 
 

 

 
RFQ – 10388 - LIMS  Page 73 of 138 

 
 

33 HARDWARE REQUIREMENTS 

 NETWORK ENVIRONMENT (ASLO REFER TO APPENDIX A) 

The LIMS will be located on the IIT Network. The LIMS is divided into 2 servers; Application 

Server and Database Server. 

The following general firewall rules needs to be applied: 

Application Server – Needs HTTP (TCP port 80) to be open to the commercial network if 

commercial access is required. Otherwise HTTP access is required between the APP 

server and all other LIMS workstations as well as the DB server. 

DB Server – SQL (TCP port 1433 and UDP port 1434) open to Application Server, as well 

as any third-party database servers that needs to integrate with LIMS (MES, PIMS, 

acQuire, JDE, Weighbridge, etc.). 

If a separate server is commissioned for reporting services (SSIS), the SQL ports will need 

to be open between the reporting and DB servers, as well as between workstations 

accessing these reports and the reporting server (TCP port 1433). 

 

 SERVERS 

Virtual Servers will be deployed – VM Ware.  

There must be provision made for a Development and Test Database / System. 

 WORKSTATIONS, SCANNER AND PRINTER REQUIREMENTS 

The following table displays the workstation details and locations. Some of the 

workstations would need to be replaced / upgraded. 

The standard specifications (IIT Standards) of the workstations, Barcode Scanners and 

Barcode printers, are as follows: 

Workstation 

Windows 10  

Intel® Core™ i7-6500 CPU @ 3.2GHZ 

8.00GB RAM 

Barcode Scanner 

Motorola Symbol DS3608CR Handheld Barcode Scanner (corded) 

Barcode Printer 

ZEBRA GK420 (TT) STD EPL / ZPL Barcode Printer 
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The barcode labels that needs to be used must be waterproof and heat resistant. The 

barcode ribbons need to be the Resin Out ribbon. 

 UPS UNINTERRUPTED POWER SUPPLY (NO BRAKES)  

This is included as part of the specifications for hardware requirements. 

 It will be necessary to carry out a study to determine the UPS requirements for the site, 

since historically power surges and interruptions caused system failure and physical 

damage to equipment. 

 It is important to consider the analytical equipment requirements as well as the 

network computers’ requirements  

 A maintenance contract will be required with periodic visits by specialized technicians 

for testing, replacement of batteries, etc. 

34 WEBSERVER 

The LIMS must provide the possibility to access the operation screens using a web browser. This 

is a non-mandatory item that needs to be reviewed along with the vendor and link resources on 

the site.   

35 DATABASE 

 SQL 

The default database for the LIMS is SQL. The LIMS must be compatible with SQL 2016 

and is part of the requirements that the vendor supports technological upgrade for future 

versions. 

 DATA DICTIONARY 

The data dictionary helps improve communication between the system administrator, the 

database administrator, and analysts. Therefore, the LIMS must have an organized DD 

and compatible with all elements pertinent to the system. This DD must be shared with 

Ivanhoe Mines for readability and clarity. 

 RESEARCH DATABASE 

In addition to the production database the LIMS must have a second Database structured 

with records of all validated results. The function of this database is to facilitate in the 
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consultation that several areas use in the day to day. There are some features required 

for this database: 

 Be updated automatically every 2 minutes with the new records and changes or 

exclusions that occurred; 

 Only validated results can be made available in this database; 

 This database should be a mirror of the production base 

36 CUSTOMISATION 

The LIMS should allow the system administrator to do customisations such as: 

 Create new table with relationships and links to existing tables; 

 Add fields to existing tables; 

 Add functions to the program menus; 

 Modify existing table properties; 

 Create queries, forms and design custom reports; 

 Create buttons, custom reports and graphs/charts. 

 Ore Preparation 

 Calcining 

 Smelting 

 Refining 

37 AUDIT TRAIL FOR CHANGES 

The LIMS must provide complete audit control of input and modification of data to maintain and 

verify the integrity of the data. Fields such as date, time, old data values, reason for the change 

of the responsible must be recorded when the data update is done. 

 

38 FACILITIES IN THE SEARCH FOR SAMPLES  

The LIMS should have a user-friendly tool for locating the sample for validation. Among the 

facilities we can highlight: individual identification of the sample, customer, project, shipment, 

method, intervals between dates, the use of wildcards should be allowed for cases where it is 

allowed. 
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When locating the sample, methods related to the sample should be presented allowing the 

selection of the method in order to avoid revalidation of results from other methods. 

 

39 HELP DESK 

The LIMS vendor must have a coordinated procedure for reporting system problems. 

40 DOCUMENTATION 

All documentation of the LIMS must be legible, in English and French and written clearly, 
allowing users to understand the system with which they are working. It should also be 
guaranteed to update this material every time LIMS undergoes any change or update 
 

41 SIGN OFF  

Role based signatory Name Date approved 

Business Owner   

   

   

   

   



 
 

 

 
RFQ – 10388 - LIMS  Page 77 of 138 

 
 

42 Document Version Control 

Note: version control is such that  

0.0 = first document.  

0.1 = minor adjustments and so forth; a major number change e.g. 1.0 implies that the document has had an 

approval 

APPENDIX A 

 

Version Update summary By 

0.0 First document – issue first draft Hubert Mostert – 10 January 2020 

0.1 Marked up comments (K Bisaka) Hubert Mostert – 17 February 2020 
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APPENDIX B 
 
Geology Sample Flow 
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Mining Samples Flow 

 



 
 

 

 
RFQ – 10388 - LIMS  Page 83 of 138 

 
 

Concentrator Samples Flow 
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SHEQ Monitoring 
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Water Analysis 
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APPENDIX C: Rates/ Pricing/ BOQ  
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SECTION 3: STANDARD COMMERCIAL TERMS AND CONDITIONS FOR SUPPLY OF SERVICE 



 
 

 

 
RFQ – 10388 - LIMS  Page 88 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 89 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 90 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 91 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 92 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 93 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 94 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 95 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 96 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 97 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 98 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 99 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 100 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 101 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 102 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 103 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 104 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 105 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 106 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 107 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 108 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 109 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 110 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 111 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 112 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 113 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 114 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 115 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 116 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 117 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 118 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 119 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 120 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 121 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 122 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 123 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 124 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 125 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 126 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 127 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 128 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 129 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 130 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 131 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 132 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 133 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 134 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 135 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 136 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 137 of 138 

 
 



 
 

 

 
RFQ – 10388 - LIMS  Page 138 of 138 

 
 

 


