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	Procurement “Development, Installation and Maintenance of
 a Pilot Vessel Monitoring System”
identification No. LVRFLOTE 2026/3





Annex 2. 
Technical Task for CO2 Reduction System for Pilot Vessels 

Definitions
PILOTech – project “Pilot boat Innovations for Low-emission Operation and TECHnology” (PILOTech), project No. CB1000592, co-financed by the Interreg Central Baltic Programme 2021–2027. More information is available at: https://centralbaltic.eu/project/pilotech/ 
System - the CO2 Reduction System for Pilot Vessels, being an Integrated Automation and Monitoring Control System (IAMCS), to be procured and implemented on selected LVR Flote pilot vessels within the PILOTech project.
IAMCS - Integrated Automation and Monitoring Control System.  
Operators – LVR Flote Shipping Division personnel on shore, also referred to as LVR Flote personnel.
Data acquisition - Gathering live measurements (like temperature, pressure, or voltage) from vessels on-board sensors and controllers such as PLCs (Programmable Logic Controllers) and RTUs (Remote Terminal Units).
Supervision - Displaying live data on a Human-Machine Interface (HMI) via visual dashboards, graphs, and active system schematics.
Historical logging - Archives real-time metrics over time to track trends, analyze faults, and generate compliance reports.
Real time - the continuous process of capturing physical or electrical signals from sensors, converting them into digital format, and processing them with minimal latency so that the data is actionable immediately.
Annex 2.1 - “Report on current status of CO2 emissions of the LVR Flote pilot fleet”, a reference document providing baseline information relevant to the vessels in scope, including technical, operational, and emissions-related data used in the PILOTech project.
Annex 2.2 - “Preliminary Overview of Onboard Systems and Data Sources on Pilot Vessels report”, a reference document.
Annex 2.3 – a mock-up vision for crew and office dashboards (see the pages “Ship dashboard” and “Office dashboard”), containing the main parameters relevant to LVR Flote, available online at:
https://www.figma.com/make/acgSL11PKKvoKMlEyfbEWR/Eco-Navigation-Interface?code-node-id=0-9&p=f&t=3YROGp2obXspVfPZ-0&fullscreen=1



1. Project Background and Objectives
1.1 Background
LVR Flote is a project partner in the project “Pilot boat Innovations for Low-emission Operation and TECHnology” (PILOTech), project No. CB1000592, co-financed by the Interreg Central Baltic Programme 2021–2027.  The overall objective of the PILOTech project is to reduce CO2 emissions from pilot boat operations in the Central Baltic region by testing and evaluating low-emission technologies and operational methods, while strengthening cross-border knowledge exchange and supporting the practical uptake of the results. The project duration is 36 months, from 1 May 2026 until 30 April 2029.
Within the PILOTech project, LVR Flote acts as the operational pilot-vessel partner, contributing real-service conditions, operational know-how, and practical input for the testing and validation of low-emission solutions for pilot boat operations. To reach the objectives of the PILOTech project, LVR Flote plans to introduce an integrated automation and monitoring control system - CO2 Reduction System for Pilot Vessels (System) - on selected LVR Flote pilot vessels operating in the Port of Riga.
The System shall support lower-emission pilot vessel operations by improving the availability and use of operational data, enabling better monitoring of vessel performance, fuel consumption, and emissions-related indicators, and supporting more informed technical and operational decision-making.
Reducing fuel consumption is directly linked to reducing emissions such as carbon dioxide (CO2), nitrogen oxides (NOx), and sulfur oxides (SOx) which are among the primary pollutants generated by marine engines. Better understanding of vessel operation, energy use, maintenance needs and crew practices can help identify inefficiencies and support targeted improvements. In addition to environmental benefits, such improvements also contribute to more efficient resource use, reduced operating costs, and improved long-term sustainability of pilot vessel services.
The System to be procured shall support the objectives of the PILOTech project by enabling the collection, integration, monitoring, and analysis of relevant vessel operation data. The System shall provide an integrated solution supporting the assessment of vessel performance, fuel consumption, and emissions-related indicators, while contributing to both environmental and operational efficiency goals. In this way, the System shall provide a practical basis for more informed decision-making and more sustainable pilot vessel operations.

1.2 Objectives
The purpose of this procurement is to implement a pilot vessel monitoring system (IAMCS) to achieve the PILOTech objectives set for LVR Flote. The System shall be implemented on LVR Flote pilot vessels - DACE, DINA, DORE (vessel information is also available online at: https://www.lvrflote.lv/en/fleet/). The System shall monitor fuel consumption, vessel performance, and emissions-related indicators, while providing a practical basis for more informed technical and operational decision-making.
The Contractor must ensure equivalent core System functionality across all three pilot vessels. Where a required data source is not available on a vessel from existing onboard systems, the Contractor shall provide and install additional equipment or propose an equivalent technical solution, subject to Customer approval. Annex 2.1 is attached for reference and provides information about the vessels in scope, including the main engines, auxiliary engines, and heating boilers installed on board. It also contains drawings and other relevant technical details.
By successfully implementing the System, following key objectives must be achieved:
Monitoring and Control of Fuel Consumption
A core function of the System is real-time monitoring and management of fuel consumption. The System must provide  accurate and timely information on fuel use, enabling data-driven decision-making to improve operational efficiency. By using appropriate sensors, data collection tools, and analytical functionalities, the System shall monitor engine performance, fuel consumption patterns, and relevant operational parameters, thereby supporting a comprehensive understanding of fuel use onboard the vessels. The integration of these components into a unified platform shall support more efficient vessel operation, reduced resource waste, and improved fuel efficiency.
Reduced Emissions and Improved Vessel Operational Efficiency
Key purpose of the System is to improve fuel efficiency in pilot vessel operations and, as a direct result, contribute to the reduction of CO2, NOx, and SOx emissions, thereby supporting cleaner maritime practices. By deploying advanced emissions monitoring tools and integrating them with engine and operational data, the System shall identify emission trends and suggest corrective measures. The System shall improve overall vessel operational efficiency by strengthening fuel-efficiency awareness among crew members and by improving the use of operational data in daily vessel operation and maintenance planning. 
Within the wider context of the PILOTech project, a target of at least 10% CO2 emission reduction has been set for LVR Flote pilot boat operations in Riga, to be achieved and measured by the end of the project in 2029 against the baseline values established in 2025.

2. Scope of Work
2.1 System Design
The Contractor shall design the System as an Integrated Automation and Monitoring Control System that combines the required technological components into one integrated and functional whole. System must include the necessary hardware and software to monitor, analyze, and manage fuel consumption and emissions in real-time. The System design shall ensure interoperability between subsystems and adaptability to the specific needs of the pilot vessels in scope, while also allowing for its future implementation on other vessels of the fleet, where technically feasible.
The Contractor shall provide sensors and / or data collection tools where necessary to accurately gather information on engine parameters, fuel use, and emission levels. The System shall incorporate data processing capabilities and provide actionable insights. A user-friendly interface shall be provided to allow crew members and operators to access and interact with the System, including receiving alerts and recommendations for efficient vessel operation. See Annex 2.3 for reference. 
In the design process, the Contractor shall ensure that the System is reliable and suitable for operation under maritime conditions, while maintaining appropriate standards of data accuracy and security. The System shall also be designed for practical installation and integration with the existing vessel infrastructure. Annex 2.2 is attached for reference and provides an overview of the existing onboard systems and data sources on the pilot vessels in scope.

2.2 Hardware and Software Development
The Contractor shall provide all hardware and software components necessary for the successful implementation and operation of the System in accordance with this Technical Task.
The Contractor shall be fully responsible for ensuring that the proposed solution is complete, technically compatible, operationally functional, and suitable for the intended maritime application. 
No hardware or software component may be supplied or installed during the development or warranty period without prior coordination with and approval by LVR Flote.
Hardware Requirements
All hardware supplied and installed under this procurement shall be suitable for marine operating conditions, including vibration, humidity, temperature fluctuations and exposure to saline atmosphere, where relevant to the installation location. The development of the System shall begin with a detailed specification of the hardware components. The Contractor shall submit for approval a detailed hardware specification for the System prior to supply and installation. This includes selecting and deploying high-precision sensors and / or other data collection tools to monitor fuel consumption, engine parameters, and emissions, specifically - CO2, NOx, and SOx. Each sensor and / or data collection tool must be robust and reliable, capable of providing accurate data. Additional hardware shall include onboard processing units that can handle data collection and initial analysis, as well as communication modules to transmit data to remote interfaces for further processing.
Software Requirements
The System shall include software for processing and analyzing the collected data. The software shall identify trends in fuel consumption and emissions and present the results in a clear and useful way to operators. It shall also provide real-time alerts and recommendations to support operational decision-making and improve vessel performance and efficiency. 
Key software requirements must also include a user-friendly interface accessible from both onboard devices and remote locations, ensuring that data and insights are readily available to crew members and management. A mock-up vision is provided in Annex 2.3 for reference. The mock-up reflects LVR Flote’s expected core interface elements and essential parameters to be included in the System. At the same time, Contractors are encouraged to propose improved or alternative interface solutions, provided that all elements and functionalities reflected in the mock-up are fully incorporated. The software must integrate smoothly with existing systems (see Annex 2.2 for reference) and comply with security standards as described in Section 3.3. Additionally, in the development process Contractor should emphasize scalability, allowing for System’s future implementation on other vessels of the fleet, where technically feasible. 
The solution may be based on the Contractor’s existing platform and standard components, provided that all mandatory functional and integration requirements are met.

2.3 Integration and Testing
The Contractor shall integrate the System with the existing vessel infrastructure and ensure that it functions as intended within the operational environment of the pilot vessels in scope.
The Contractor shall ensure compatibility with existing engines, navigation systems, communication networks, and other relevant onboard systems. The integration process shall be planned and carried out to minimize disruptions to vessel operations, considering the specific technical configuration of each pilot vessel.
The Contractor shall establish reliable data pathways between the System hardware components, onboard processing units, and remote interfaces. Data transmission shall be ensured through secure communication protocols that protect the integrity and confidentiality of the transmitted data.
The Contractor shall configure the user interfaces so that information is presented clearly and accessibly to crew members and operators.
The Contractor shall carry out testing of the System to verify that all components operate correctly and reliably under the expected operating conditions. Testing of the System shall commence no later than 30 October 2027.
The testing shall include at least the following:
Functional testing – verification that each subsystem operates correctly and as intended;
Performance testing – assessment of System performance under different load conditions to ensure reliability and responsiveness;
Environmental testing – verification of System durability and functionality in maritime conditions, including, where relevant, humidity, temperature variations, vibration, and exposure to saline atmosphere;
Usability testing – verification that the user interfaces are clear, intuitive, and suitable for practical use by the crew and operators.
The Contractor shall carry out testing using simulated data and, where applicable, real operational scenarios. Where deficiencies are identified during testing, the Contractor shall make the necessary adjustments to ensure that the System meets the requirements of this Technical Task, complies with the design specifications, and delivers practical benefits in real-world maritime operations.


3. Key Components and Requirements
3.1 Monitoring Sub-systems
The System shall include the modules (sub-systems) listed below. The System shall function in real time and maintain a historical record of data for at least 12 months. Access to the System shall be available both onboard the vessel and from shore (see section 3.2.). The Contractor shall ensure that the vessels are equipped with the necessary instruments, interfaces, and technical solutions required to collect, process, display, and store the relevant data.

3.1.1 Main engine and Auxiliary machinery monitoring system
Purpose: To provide real-time and historical monitoring of engine, auxiliary engine and boiler performance and fuel consumption in support of fuel efficiency and operational decision-making.
The System shall:
· acquire main engine, auxiliary engine and boiler load data from existing onboard systems where available, and provide additional sensors where necessary;
· use existing fuel flow meters where available and implement additional high-accuracy fuel flow meters where necessary to measure and record fuel consumption in litres per hour (L/h).
· monitor main engine, auxiliary engine, and boiler load, fuel consumption, and other relevant engine performance parameters in real time;
· record and analyze fuel consumption patterns and trends for the main engine, auxiliary engine, and boiler;
· generate alerts for significant deviations from expected performance parameters;
· support identification of inefficient operating conditions related to the main engine, auxiliary engine, and boiler;
· integrate with other System modules, including emissions monitoring and crew decision support.

3.1.2 CO2, NOx and SOx Emissions Monitoring System
Purpose: to determine, monitor and display emissions-related data in support of operational analysis and PILOTech project reporting.
The System shall:
· determine CO2, NOx, and SOx emissions using validated calculation methods and/or direct measurement, depending on the relevant parameter and available source data;
· use transparent, verifiable, and documented methodologies for emissions-related calculations and measurements. All formulas and methodologies shall comply with IMO requirements and other internationally recognized standards. The primary regulatory reference shall be IMO, in particular MARPOL Annex VI and the IMO NOx Technical Code 2008.
· use available fuel consumption data, fuel type information, operational parameters, engine data, emission factors, manufacturer data, and other relevant source data where applicable;
· provide reliable and validated emissions-related data under varying environmental and operational conditions;
· compare current emissions-related data against baseline values where relevant;
· support identification of trends, patterns, and potential corrective actions;
· store emissions data, calculation inputs, and generated reports, and provide the Customer with access to them for analysis, export, reporting, and assessment of emission-related improvements, including PILOTech project reporting.

3.1.3 Maintenance Control System
Purpose: to support maintenance planning, maintenance logging, and analysis of maintenance-related factors affecting fuel efficiency and operational performance. 
The System shall:
· provide a digital logbook for recording maintenance activities related to the main engines and other relevant engine room equipment, including auxiliary engines, generators, pumps, and similar mechanisms;
· require identification of the responsible engineer or authorized user for each maintenance entry;
· provide a scheduling function for planned maintenance activities based on operating hours, manufacturer recommendations, and other relevant criteria;
· generate alerts when scheduled maintenance is due;
· allow recording of fuel intake data in the virtual log;
· support correlation of maintenance activities with fuel usage and other operational data;
· provide onboard and shore-based access to maintenance logs, schedules, and related records;
· generate automated reports on maintenance activities and maintenance status;
· store historical maintenance data and part replacement records for at least five years;
· integrate with other System modules to support an overall view of engine room performance and maintenance efficiency.

3.1.4 Crew decision support system 
Purpose: to support more fuel-efficient vessel operation through monitoring of navigation-related parameters, crew identification, and provision of operational advice.
The System shall:
· provide secure log-in functionality for crew operating the vessel or using critical System functions;
· record log-in and log-out events;
· monitor key navigation and operational parameters in real time, including at least speed, course, and mileage;
· analyze operational data against predefined rules, thresholds, and historical trends to identify deviations from fuel-efficient operating patterns;
· provide real-time advice to the crew on onboard tablets or equivalent onboard interfaces (see section 3.2.1.);
· the dashboard shall include both day mode and night mode display settings;
· generate alerts when operational parameters deviate significantly from expected values;
· integrate with other System modules to support overall operational assessment;
· provide operators with crew performance reports, including at least average mileage, average speed, and adherence to System recommendations, and shall include graphical trend lines for each captain’s performance, showing average vessel speed, average fuel consumption, and the corresponding recommended values over the selected reporting period, where technically feasible.

3.2. Dashboards
The System shall include both an onboard dashboard for vessel crew on each vessel and a shore-based dashboard for LVR Flote personnel onshore.
The Contractor shall specify the proposed display hardware, dashboard layout, and data visualization approach and shall coordinate these in written form with LVR Flote prior to implementation. Annex 2.3 is attached for reference and reflects LVR Flote’s expected core interface elements and essential parameters to be included in the System.

3.2.1. On-board Dashboard and Display System
Purpose: to provide the crew with a simple and continuously visible indication of whether the vessel is being operated within the expected fuel-efficient range.
The System shall:
· include an on-board dashboard and display solution for vessel use;
· display a simple gauge-type visual indicator showing whether the vessel is operating within the expected fuel-efficient range;
· use a clear visual status indication, for example green for fuel-efficient operation and red for operation outside the expected range;
· provide visual and audible alerts when operational parameters deviate significantly from expected values;
· provide information in a format that can be easily understood at a glance by on-board personnel;
· remain continuously accessible during vessel operation;
· support operational decision-making on board in real time.

3.2.2. Shore-based Office Dashboard and Display System
Purpose: to provide shore-based personnel with continuous access to System information relevant to operational monitoring, emissions-related performance, and vessel technical status.
The System shall:
· include a shore-based dashboard and display solution for office use;
· include supply and installation of a large screen or monitor suitable for continuous display of System information;
· display real-time vessel location on a map;
· display key operational parameters;
· display CO2, NOx, and SOx related information;
· display captain profile and performance statistics;
· display predictive maintenance alerts and equipment status, where such functionality is included in the offered solution;
· present information in a clear, user-friendly, and continuously accessible format;
· allow shore-side personnel to monitor vessel operations and technical status in real time.

3.3. Additional IT Requirements
To ensure the security, availability, and resilience of the System, the following requirements shall apply.
Cloud Hosting - the solution shall be hosted, operated, and managed by the Service Provider in a cloud environment.
Data Residency - all Customer data, including backup data, shall be stored and processed exclusively within data centers located in the European Union (EU) or European Economic Area (EEA).
Data Ownership and Portability – all Customer data generated, collected, processed, or stored by the solution shall remain the exclusive property of the Customer.
Upon the Customer's request or upon termination of the Contract, the Service Provider shall provide the Customer with a complete export of the Customer's data in a commonly used, machine-readable format.
Following successful data transfer and upon the Customer's written confirmation, the Service Provider shall securely delete the Customer's data from its systems, unless retention is required by applicable law.
Information Security
The Service Provider shall implement and maintain appropriate technical and organisational security measures in accordance with:
· the National Cybersecurity Law of the Republic of Latvia; 
· Cabinet of Ministers Regulations No. 397 "Minimum Cybersecurity Requirements"; 
· ISO/IEC 27001 or an equivalent information security management standard;
· the applicable cybersecurity requirements of IACS UR E26 and UR E27.
Access Control
The solution shall support:
· Multi-Factor Authentication (MFA) for privileged and administrative accounts; 
· Role-Based Access Control (RBAC); 
· encrypted communications using TLS 1.3 or later. 
Backup and Business Continuity
The Service Provider shall perform regular encrypted backups, maintain documented recovery procedures, and periodically verify backup restoration to ensure service continuity. Backups shall be done on a regular basis at least once in 24 hours.
API and System Integration
The solution shall provide a secure, documented REST API (or an equivalent standards-based API) enabling integration with third-party systems.
The API shall support secure authentication and authorization (e.g. OAuth 2.0, API keys, or equivalent), encrypted communications using TLS 1.3 or later, and provide access to operational and historical data in accordance with the Customer's access permissions.
The Service Provider shall provide complete and up-to-date API documentation throughout the duration of the Contract.
User Interface (UI) Requirements
The solution shall provide a web-based user interface accessible through standard web browsers, including at least Google Chrome, Microsoft Edge, and Safari, without requiring additional software installation on user workstations.
The UI should remain accessible to the onboard crew during temporary Internet connectivity interruptions.
Where mobile access is required, the solution shall provide responsive web access or dedicated applications for iOS and Android platforms.
Audit Logging -The solution shall maintain audit logs of user authentication, administrative activities, and security events.
Security Incident Notification -The Service Provider shall notify the Customer without undue delay of any cybersecurity incident affecting the confidentiality, integrity, or availability of the service or Customer data.
Service Availability and Support -The Service Provider shall guarantee a minimum monthly service availability of 99.9% and provide technical support, software maintenance, bug fixes, and security updates throughout the duration of the Contract in accordance with the agreed Service Level Agreement (SLA).
Core Architecture
· Edge-to-Cloud Topology: System must utilize a Store-and-Forward Edge IoT Gateway design.
· Deterministic Local Loop: Onboard data acquisition must operate independently from cloud connectivity.
· Local Sampling Rate: configurable 1-10 seconds polling of PLC, RTU, and NMEA sensor data tags.
· Shore Streaming Rate: Configurable cloud transmission intervals ranging from 1 second to 5 minutes.
Data Integrity & Store-and-Forward
· Local Edge Historian: Embedded database capable of storing a minimum of 30 days of data offline.
· Source Timestamping: Data points must be timestamped at the edge at the exact millisecond of ingestion.
· Auto-Resynchronization: Automatic background upload of cached data upon internet restoration.
· Bandwidth Throttling: Backlog uploads must be data-rate limited to prevent choking live ship communications.
· No-Loss Guarantee: Zero data loss allowed during network transitions, dropouts, or extended offline periods.
Protocols & Security
· Protocol Choice: Transmission via MQTT (with Sparkplug B payload definition) or OPC UA Pub/Sub.
· Security Standards: All data transmitted from the vessel gateway shall be encrypted in transit using TLS 1.3 or later.

Standard Priority Matrix and Resolution Targets
	Priority Level
	Business Impact
	Typical Response Target
	Typical Resolution Target

	P1 – Critical
	System-wide outage; core operations stopped; severe security breach or financial loss.
	15 minutes
	2 to 4 hours

	P2 – High
	Major component broken; operations degraded; multiple users affected with no workaround.
	1 hour
	4 to 8 hours

	P3 – Medium
	Non-critical bug; single user or small group affected; a temporary workaround exists.
	4 to 8 hours
	24 to 48 hours

	P4 – Low
	General inquiries; cosmetic bugs; minor feature requests; routine maintenance.
	24 hours
	3 to 5 business days



Reporting 
System shall have the option to generate regular reports that include relevant operational, emissions-related, and performance data and shall allow users to select vessels, time periods, and data categories. Generated reports will be used for internal analysis, operational monitoring, historical trend review, and PILOTech project-related reporting.
The System shall support export of data, reports, and relevant output files in commonly used formats, including at least Excel, and PDF.

4. Data Analysis and AI-driven Analytics
The Contractor shall provide advanced data analytics capabilities as an integral part of the System. The use of Artificial Intelligence (AI), including Machine Learning (ML), is preferred where appropriate. The primary objective of these capabilities shall be to support the reduction of fuel consumption and emissions and to improve vessel operational efficiency by transforming historical and real-time operational data into actionable insights and recommendations.
The System may use a combination of AI (including ML), statistical analysis, physics-based modelling, and other advanced analytical methods, as appropriate. The Contractor shall not be restricted to a specific algorithm or modelling approach, provided that the proposed methods meet the functional requirements of this Technical Task.
Vessel Performance Modelling
The System shall develop and maintain a vessel-specific performance model for each vessel in scope using available historical and real-time operational data.
The performance model shall analyse relevant relationships between vessel speed, engine load, fuel consumption and other available operational parameters, and support assessment of their impact on fuel consumption and overall vessel performance.
Real-time and Predictive Analytics
The System shall process relevant real-time data received from onboard sensors, machinery, navigation systems, and other integrated data sources.
Advanced analytics shall be used to identify relevant patterns, trends, anomalies, and deviations from expected vessel or machinery performance.
The System shall use historical and real-time data to support prediction of fuel consumption and emissions-related trends and to identify potential operational inefficiencies.
Where sufficient historical and condition-monitoring data is available, the System should support condition-based or predictive maintenance analytics to identify developing machinery degradation or potential failures and provide relevant recommendations to support maintenance planning.
Operational Optimization
Based on available operational and historical data, the System shall provide actionable recommendations intended to improve fuel efficiency and reduce emissions.
Such recommendations shall include speed and engine operating recommendations and may include route, trim, or other vessel-operation optimization recommendations where technically applicable to the relevant vessel and its operational profile.
Recommendations shall consider relevant operational, navigational, and pilotage service requirements and shall remain advisory to the vessel crew.
Relevant recommendations and alerts shall be made available to the crew through the onboard interface in real time or near real time and, where appropriate, to shore-based personnel.
AI-assisted Chatbot
The System shall include a chatbot or conversational assistant enabling crew members and shore-based personnel to access and query relevant System information, reports, and operational guidance using natural language.
Where provided, the chatbot shall be advisory only and shall not autonomously execute operational, maintenance, navigation, or safety-critical actions on vessel systems. It shall not adversely affect the System's primary data acquisition and monitoring functions or replace the dashboards, reports, alerts, or other user interfaces required under this Technical Task.
Analytics Transparency and Continuous Improvement
The Contractor shall describe the principal data sources and analytical methods used to generate vessel-performance assessments, predictions, and optimization recommendations.
The System should support evaluation of generated recommendations against actual operational results, enabling the Customer to assess their effect on fuel consumption, emissions, and vessel performance.
Where applicable, the System should support periodic model refinement using accumulated operational data in order to improve vessel-specific analytics over time.

5. Deliverables
The Contractor shall deliver the System as a complete integrated solution in accordance with this Technical Task.
The System shall include all required hardware, software, interfaces, data collection components, documentation, user access tools, reports, and support services necessary to meet the requirements of this Technical Task.
The Contractor shall deliver the documents, System components, and user materials necessary for the successful implementation, operation, and future use of the System within the PILOTech project and LVR Flote pilot vessel operations.
The Contractor shall provide, as part of the deliverables, a complete minimum documentation set for the System, including at least: 
1) system architecture documentation; 
2) interface and integration documentation; 
3) hardware specification and installation documentation; 
4) software configuration and deployment documentation; 
5) administrator manual / user manual; 
6) emissions-related measurement and/or calculation methodology documentation;
7) advanced analytics and vessel performance modelling documentation, including principal data sources and analytical methods used;
8) API documentation; 
9) training records and training materials. 
The documentation shall be sufficiently detailed to support operation, administration, maintenance, troubleshooting, future updates and, where applicable, migration or further development of the System.
Language requirements: The System should provide the option to switch the user interface language between Latvian and English. If this is not available, the user interface may be provided in English only. All training materials shall be provided in Latvian to ensure that personnel can use the System effectively.
Acceptance procedure: acceptance of the deliverables shall be carried out in accordance with the Contract and its annexes. 
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