


3. pielikums: Tehniskās specifikācijas
Annex 3: Technical specification
Technical requirements for the AST Network Management IT system
Description of the project and technical Requirements to the Network Model Manager (NMM) by Augstsprieguma tikls (AST).

1. Introduction.
AS Augstsprieguma tīkls (AST) is an independent transmission system operator (TSO) in the territory of Latvia. TSO serves 140 substations (17 - 330 kV switchgear, 123 - 110 kV switchgear), 27 330/110 kV autotransformers, 245 110/21,7-10,5-6,3 kV transformers, 1742 km 330 kV transmission lines, 3860 km 110 kV transmission lines. You can find more info at https://www.ast.lv/.
While there is only one physical transmission network, different computational network models are used – for transmission planning and analysis. Creating a single data source would allow to coordinate and manage network modeling information for all directions of use.
This project aims to implement an AST transmission network model management system (NMM) that 1) centrally and securely collects, stores and processes grid model data, including physical parameters, individual operating modes, load and generation parameters, provides tooling for different types of routine tasks and 2) performs automated functions of model data processing and exchange with external information systems. 
2. Objective of this document:
The purpose of this document is to present the requirements and describe processes that need to be implemented in the NMM system for:
· Manufacturers of NMM software and potential suppliers (Supplier), to understand purpose and functionality of the system and set requirements for preparation an offer to the tender;
· contracting authority AST (Customer), to evaluate offers and ensure that supplied software conform the tender requirements.
The submitted offers shall meet all descriptive and tabular requirements. If the offer differs, contradicts or provides alternative solution to these requirements, it shall be clearly stated in comment to the respective requirement.  If not stated otherwise, it will be considered that the submitted offer declared compliance to all tender requirements. 

3. Abbreviations and definitions
· ACF - Automated calculations and exchange functions.
· API - Application Programming Interface.
· BMS - AST Balance Management system (in development) will cover the core balancing processes, related processes as well as supporting processes.
· CGM - Common Grid Model a Union-wide data set agreed between various TSOs describing the main characteristic of the power system (generation, loads and grid topology) and rules for changing these characteristics during required processes as outage planning, adequacy analysis, capacity calculation and security analysis.
· CGMES - Common Grid Model Exchange Specification is to define the interface between Transmission System Operators (TSO) software to exchange power system modelling information as required by the European Network of Transmission System Operators for Electricity (ENTSO-E) and TSO business processes.
· CGMA	- Common Grid Model Alignment process is balanced net positions establishing for time horizons for which schedules are not available; specifically, the (D-2) (two days ahead), (W-1) (week-ahead), (M-1) (month-ahead), and (Y-1) (year-ahead) time horizons.
· CIM - Common Information Model.
· CZC - Cross Zonal Capacity.
· D-1 - Day-ahead.
· D-2 - Two days ahead.
· Elering	- Estonian Transmission System Operator.
· HA – high availability - is a characteristic of a system which aims to ensure level of uptime, for a higher than normal period, by continue operation in case of scheduled or emergency component outages.
· ID – Intraday.
· IGM – Individual Grid Model, a data set describing power system characteristics (generation, load and grid topology) and related rules to change these characteristics during related processes, prepared by the responsible TSOs, to be merged with other individual grid model components to create the common grid model.
· GUI - Graphical User Interface.
· GIS - Geographical Information System.
· Litgrid - Lithuanian Transmission System Operator.
· M-1 - Month-ahead.
· MAS - Model authority set.
· MR - Maintenance request.
· MUSTANG – Power system simulation and modeling software, developed by AST.
· MW - Megawatt a unit of power, equal to one million watts.
· NMM – the Network Model Management IT system.
· NTC - Net Transfer Capacities.
· OMS – Outage Management System.
· OPDE - Operational Planning Data environment.
· OWASP - The Open Web Application Security Project.
· PLFC - Planned Load Flow calculation.
· PF (engine) – Power Flow calculation software.
· REST - Representational state transfer - software architectural style.
· SCADA	- Supervisory Control and Data Acquisition.
· SSH - Steady State Hypothesis, one of CGMES profiles.
· TIDA - Technical asset data management system, AST electric equipment asset management system. It contains all equipment parameters of physical network necessary for modeling.
· TSO - Transmission system operator.
· Variations - A Model or Case Variation that describes changes to the characteristics of the grid or steady state conditions respectively. Sometimes can be referred as "Projects", variations represent speculative or future grid development plans.
· XML - Extensible Markup Language.
· XSD - XML Schema Definition.
· Y-1 - Year-ahead.
· W-1 - Week-ahead.

4. [bookmark: _Hlk82682088]NMM target functionality.
The implementation is formally divided into Stage I. of main implementation and Stage II. of optional activities, that are described below: 
4.1. Stage I: Core NMM functionality.
4.1.1. [bookmark: _Hlk82784932] Implement a centralized network model management IT system (NMM), that provides a single place for maintaining transmission network models, including functionality for creating, approving, revising and assembling network models.
4.1.2.  Provide users with GUI to access and manage NMM data, including model visualization. This includes multiple workspaces that support modelling operations in parallel.
4.1.3.  Providing project management features of model variations and modeling in time and provide respective UI support and tooling. 
4.1.4.  Providing collaborative modeling and access, user roles, regions of responsibility, preserving integrity, security and availability of data.
4.1.5.  Providing model validation against certain modeling practices by syntax, format, topology and power flow calculation.  Shall support automation and scripting that can be executed in batch or on demand.
4.1.6.  Providing scripting and automation capabilities for performing calculations on models.
4.1.7.  Providing integrations with other IT systems: 
4.1.7.1. Functionalities providing the importing and exporting of model data, including through a standard API.
4.1.7.2. Collecting of model data from primary source information systems - from TIDA, and other sources.
4.1.7.3. Distribution of model data to respective consumers.
4.1.7.4. Providing execution of automated scripts as a service via API.
4.2. Stage I: Automated IGM reporting process [see also detailed description].
4.2.1.  Implement automatic Entso-E IGM processes: automatic Individual Grid Model creation for Y-1, W-1, D-2, D-1 and ID timeframes and export to the Entso-E exchange platform. These processes will integrate with AST BMS system. 
4.2.2. Provide licenses and engineering support for AST to expand the IGM functionality of NMM, to other IGM timeframes (for example M-1, Y-10 and others) for automatic creation and export to the Entso-E exchange platform.
4.3. Stage I: Automated integrated calculation functions (ACF) [see also detailed description]. Supplier provides interfaces, licenses, training and engineering support for AST developers who implement ACF functions:
4.3.1.  Implement Cross Zonal Capacity calculations integrated with BMS.
4.3.2. [bookmark: _Hlk76136099] Implement Grid Loss calculation integrated with BMS.
4.3.3.  Implement Planned Load Flow calculation, integrated with BMS.
4.4. For the duration of the project, Customer is provided with up to 250 hours of development and engineering services that can be used by agreed change requests for the fixed price included into offer. 
4.5. Maintenance and support service of Stage I system, 3 years, including version updates and engineering support.
4.6. Stage II: Optional functionality and support. The Supplier shall offer additional services and functionality options, that Customer can choose to procure. Before or upon completion of system Stage I, as described in points 4.1 - 4.3, Customer will decide and inform Supplier on which options of the offer are selected. The following optional lots shall be offered:
4.6.1.  Implementation of ACF functions completely by Supplier, as described in this document. Full or partial set of ACF functions as selected by Customer. 
4.6.2.  An increase of maintenance and support service due to Stage II option implementation, 3 years, including version updates and engineering support.
5. Architecture overview diagram.
Network model management functionality: (orange) main purpose is to maintain central model repository and provide access to this data for AST users and IT systems IGM automated process (yellow), ACF (blue) and later stage optional functionality.




6. Notes on core NMM functionality.
The core system shall be mostly ready "off the shelf" product with proven usability and reliability of its functionality. It already should have obtained the required certifications and be in operation in several production environments, similar to the Customer's. It will be required to demonstrate core NMM functionality, in accordance with Article. 4.1.
Initial equipment and topology data:
The task of building initial main transmission network model, by adding equipment and topology data, will be established by Customer with engineering support of Supplier engineers. 
Continuous maintenance of equipment and topology data:
Automatically updated from asset management system TIDA, that is primary data source of field equipment parameters in the future. For missing model data and planned projects, data will be added by human operator(s) for manually, imported from files, study cases or SCADA data. Currently, the TIDA system contains very limited amount of data useful for the model, mostly on transformers. 
Operational conditions data:
The state data of the models, including state of switching equipment, generation, load and power exchange values, will be imported from SCADA archives, as well as may be imported from files, from BMS, OMS and created manually by human operator as study case. BMS is also the primary source for automatic import for IGM processes.
Power flow and study functionality.
It is required for NMM to provide at least following transmission study functionality (see requirement specification table for details): power flow, dynamics, contingency analysis, voltage stability, bus-branch and node-breaker support and conversion, network reduction, scripting and automation as well as convenient UI representation of network in various views (tables, graphical).

7. Automated calculations and exchange functions (ACF).
Customer plans to implement ACF by its own development, in collaboration with Supplier, where code is mostly programmed by Customer engineers, with initial training and later support, consultations and development assistance by Supplier. The algorithms and operation principles of ACF functions may be provided by AST from currently used or may be proposed by Supplier to get better result or may be existing as of-the-shelf functionality. 
The NMM system as a platform shall provide necessary scripting capabilities, functionality and interfaces to implement the ACF entirely in the system by scripting. This description, as well as requirement for ACF are listed for Supplier to estimate the necessary training, development and engineering work for that.
The Supplier shall include into scope of stage I. consultation/assistance services and training for AST to develop ACFs using NNM programming capabilities.
The Supplier shall be capable to provide development services for the ACF, (as part of Stage. II optional engineering services), if Customer will not be able to complete development by its own.
Specific requirements for ACF functions are listed in the specification table.
Automated calculations and exchange functions module extended description:
Cross zonal capacity calculation (CZC), in integration with planning system BMS, is a process of finding available transfer capacities over cross-borders of power systems (between bidding zones) for the EU energy market. The CZC process, data exchange and calculation algorithms are defined or will be defined by ENTSO-E. 
Currently this process is implemented for Intra-Day period, with in-house developed tools, using current operation area model, and market results from current data sources. This process will not be transferred to NMM and will be replaced by this new NMM ACF from 2025 (tests 2024), the CZC process will be different, and there are many unknowns, including actual calculation methodology (algorithm). The possible calculations methods are NTC based and Flow-based:
· NTC approach means the capacity calculation method based on the principle of assessing and defining ex ante a maximum energy exchange between adjacent bidding zones.
· Flow-based approach means a capacity calculation method in which energy exchanges between bidding zones are limited by power transfer distribution factors and available margins on critical network elements.
At the beginning of synchronization with CESA with the continental power grid, it will be NTC, but then (after a few years) it could also be flow-based. Both one and the other method have their pros and cons and therefore it is not yet clear whether and when exactly the transition to flow-based will take place. But for several years (probably - 3-4) we will definitely still have NTC.
The new CZC calculating process will be implemented in NMM, for the following time periods:
· Day ahead (D-2 model) for day-ahead market capacity allocation;
· Intraday (D-1, ID models) for intraday market capacity allocation;
· It will be later required to perform Y-1 and possibly W-1.  
Basically, the time period and number of timeframes (For market time unit – MTU) within time period, shall be adjustable variable of CZC, as there is no principal difference between ID and Day ahead. Long horizon, Y-1 (and possibly W-1) will require additional estimation of future operational conditions, from 8 base cases of CGM model for the year and planned outages from OMS.
The basic operation of target CZC process is following:
a. Collect data (automated): 
· Import of latest regional CGM from local file system, transferred from OPDE, for the given time period (D-1 for ID, D-2 for Day ahead), that contains all planned data on neighboring systems;
· For Y-1, do interpolation of planned data, from 8 cases of CGM model;
· Import from BMS Network constrains and remedial actions (XML:CRAC_MarketDocument);
· Import from BMS GLSK - generation and load shift keys (XML: GLSK_MarketDocument);
· Import from BMS AAC – already allocated capacities (XML: Capacity_MarketDocument).
b. Core CZC Calculation (automated):
· Contingency Analysis (CA) from predefined list, with control of current, voltage and power flows over grid elements.
1. Altering (hardening) of operational condition, to find power transfer limits under worse CA (For NTC approach). 
2. Calculation of power distribution coefficient matrix for each zone from generation shifts (For flow base approach).
c. Export CZC results (automated) to BMS for display on user interface and transfer to external IT systems (XML: Capacity_MarketDocument).
Exchange using ESMP xml specification is not obligatory, but likely most effective, as this same specification is used for the same information exchange between BMS and EntsoE and Market platforms.
The CZC process shall provide user interface for review and setup of process parameters, review of execution log, manual initiation or cancelling of CZC process.
See also requirements for CZC in the requirement table.
Grid loss forecast calculation (GLC); in integration with planning system BMS, is the process of calculating estimation of grid losses for the next day, based on similar day real model and losses and the next day planned data and grid topology. 
AST is responsible for balance within its network and must consider grid losses in transmission network. Every Friday the grid losses are being planned for the next week and necessary amounts are reserved in NordPool spot to assure that in case of D-1 process failure, grid losses are being procured at least partially. UI presentation of the GLC results is done in BMS.
Grid loss forecast calculation is being triggered by BMS and done in NMM taking into account historical grid loss data as well as weather (meteorological) forecasts. Currently the grid loss planning process for D-1 is being made every day at 10:00. According to the results of calculation grid losses are being procured by 12:00 in NP.
AST have developed own algorithm for D-1 GLC, that is currently in use. For NMM GLC solution, the AST algorithm shall be re-implemented, taking into account the new operating conditions after synchronization with EU in 2025. The supplier may assist AST in re-implementation of the existing algorithm or provide its own solution of comparable quality. In any case, the solution shall be based on detailed grid model (D-2 CGM), not on statistical forecast of historical values. 
The general GLC function shall provide:
· Import from BMS latest market (planning) data;
· Prepare correct model for the next day;
· Collect necessary additional data from outer data sources;
· Perform estimation of the next day losses, including losses in transformers, reactive compensators and corona losses;
· Export GLC results (24h loss forecast) to BMS for display on user interface and procurement of the necessary energy from D-1 market.
For re-implementation of the AST current algorithm, NMM shall provide following functionality:
· Search for similar day model from NMM model repository and apply real time data from Scada;
· Perform state estimation of the model and calculate grid losses;
· Import the historical measured losses for the similar day and validate the prepared model;
· Apply planned data on the prepared "similar day model";
· Perform state estimation of the model and calculate grid losses;
· Provide user interface for operator for evaluating, adjusting and troubleshooting the GLC;
· All the above programmable using scripting language, preferable python 3. 
Planned Load flow calculation (PLFC); in integration with planning system BMS, the PLFC is providing dispatchers with power flow solution based on current grid model and Planning data from BMS. Following functions shall be provided:
· Import latest available planning data (D-1 plus ID) from BMS (24h);
· Load appropriate grid model from NMM repository, apply planning data;
· Execute calculation, find balanced power flow solution;
· Export selected 24h power flow data to SCADA or BMS.

8. Automatic process for AST Individual Grid Model (IGM) preparation and exchange with European TSO union ENTSO-E platform.
The Individual Grid Model (IGM) is a set of data about the network state of an individual operator. It contains model data, equipment states, load and generation data, and power overflows at model boundaries. The Common Grid Model (CGM) is a combination of IGM data of several transmission system operators.
ENTSO-E has developed a CGM framework and information system and all TSO operators, including AST, are obliged to provide data to this system. TSOs are required to maintain an IGM exchange process for their transmission network, that prepares and submits planned mode data in IGM format, in packages of several IGMs for specified periods, to the common OPDE database. The IGM data of all operators then being combined to form common network models or CGM. CGM is further used for various RCC (Regional Coordination Center, previously RSC) tasks, as well as for TSO business processes. Schematically this is shown in the following figure:
[image: ]
IGM "packages" have to be prepared for ID, D-1, D-2, W-1, Y-1. The IGM process uses an electrical network model, prepared for an appropriate period, operational information on the state of the network and electricity market (planned) data.
Schematically, the AST IGM process can be shown as follows:
[image: ] 
The prepared by NMM IGM packages will be transferred to Entso-E remote system by AST OPDE client software.

Note: till 2025, it is planned that power systems of 3 Baltic states (Latvia, Estonia and Lithuania) will be synchronized with power system of central Europe, disconnecting from current synchronous connection with power system of Russia. 

AST will provide algorithm details and consult the suppliers in implementation of the IGM process.
AST has already implemented D-1 IGM process with its own tools and scripts, and it is currently in operation. The results of NMMs D-1 IGM will be verified against this process. 
9. Integration and data exchange.
This is general description. See the detailed in the table of requirements below.
	IT system
	Integration functionality

	TIDA->NMM
OMS->NMM
	Equipment parameters, where available;
Equipment planned states: TIDA or from outage planning system (OMS);


	NMM->TIDA
NMM-OMS
	Possibly: MRIDs, some calculated object electric parameters.


	SCADA->NMM
	Measured and estimated Steady State parameters for Latvia and neighboring power systems, from SCADA archives.


	NMM->SCADA
	Complete model data for update to TSM.


	NMM->File system (users)
	Complete model / model part (MAS) import and export to power flow calculation systems.

	AST new market and balancing system BMS.
BMS->NMM
	Operation planning data (electricity trading results, other data).
Execution commands.

	NMM->BMS
	ACF results data and response of execution commands.

	OPDE->NMM
	Imports of neighboring power system models. (via local integration service or file system).

	NMM->OPDE
	IGM mode packages are submitted to ENTSO-E in accordance with regulatory requirements. (via local integration service or file system).

	NMM -> External systems
	NMM primary data source for, Model data, Topology, object ID (MRID)

	GIS -> NMM
	Geo coordinates



Integration interfaces are to be implemented using filesystem or web service, with web service are preferable choice where possible as more reliable and secure option.

10.  Provisional scope and involvement of parties.
R = Responsible, A = Accountable, I = Informed, C=Consultation & Support
	Activity
	Supplier
	Customer

	Finalized execution platform specifications and project schedule.
	R
	A

	Procurement / provision of the required execution platform (infrastructure).
	A
	R

	Delivery of NMM software, licenses and documentation.
	R
	A

	Installation and configuration of the system.
	R
	A

	Training for Customer engineering team and power users
	R
	R

	Provide initial network model, enter and validate initial network data. To be agreed.
	C
	R

	Implementation and test integration interfaces on NMM side
	R
	C

	Implementation and test integration interfaces on other IT system side
	C
	R

	Implementation of IGM processes ID, D-1, D-2, W-1, Y-1
	R
	C

	Verify IGM operation and submission to OPDE. 
	R
	RA

	Implementation in script of ACF
	C
	R

	Training for users.
	R
	R

	Preliminary tests (factory acceptance).
	R
	I

	Stage I. acceptance test and certificate.
	R
	RA

	Stage I. maintenance and support.
	R
	RA

	Stage II. Options (ACF) Implementation and maintenance
	R
	A



The execution platform will be provided by AST based on requirements of the NMM system to meet target performance indicators. AST may provide standard performance virtual machines or standalone servers. Cloud based services are not possible due to confidentiality and required availability for the NMM data.
Training. The included training program shall be sufficient by content and duration to train AST project team in the beginning and actual users at the end of the project.
The AST project team is planned to take an active part in all stages, however, expert support and principal implementation services shall be provided by the supplier. 
Consultation & Support: Supplier shall include in the offer the amount of engineering support services to achieve the required results, considering capabilities of the system and task description. Customer shall provide qualified personnel to perform the task. This amount is different from the amount reserved to change requests, that is to be used for unplanned changes/new features by Customer requests.
11. System environments and sizing
The system shall include production, backup and testing environment, or other design approach to achieve high availability and secure change management. See also specification table.
12. System availability and fault tolerance
As the NMM system will be used for various tasks, including everyday operational tasks, the required level of resilience shall include:
· The system shall not require planned outage for any administration or support task;
· Withstand any single technical failure without functionality or data loss (N-1);
· Preserve data and allow fast restoration in case of double failure (N-2);
· Withstand loss of one geographical datacenter;
· Any single failure shall not take longer than 1 hour to restore functionality, after replacement of failed hardware. 
Customer has an existing VM infrastructure build to HA requirements that may be utilized, subject to actual NMM system requirements. See also specification table. 
13. Licensing type.
· The system shall be licensed as perpetual use software, with optional support services and provide AST with software upgrades provided during maintenance and support period. Perpetual on-site software licenses shall be provided for full scope of required functionality. Cloud and subscription-only licensing are not suitable for MNN.
· The scope of supply shall include the licenses and support for all software components down to operation system, for example database, software libraries, protocol, programming language. The licenses and support for operation system are provided by Customer.
· Any developments made by AST personnel and any data that is transferred into the system or generated as result of work of AST personnel shall remain AST property.
· Performance enhancing licenses (multiprocessor, GPU, etc) shall be provided to meet performance requirements.
For all deliveries, Supplier covers all related expenses and taxes, if any. If questionable, Delivered Duty Payed (DDP) Incoterms shall be used.

14. Estimated schedule.
14.1. Procurement procedure and agreement 2023;
14.2. Implementation of Stage I, up to 18 months;
14.3. Stage II (options), up additional 6 months;
14.4. Production operation with maintenance and support 36 months, from commissioning;



15.  Table of functional requirements:
Compliance: 
· Required: the system shall comply or provide alternative solution (workaround). Non-compliance disqualify the proposal.
· [bookmark: _Hlk118996073]Points, 0 – 10 points are awarded for quality of technical solution for each category,
· 0 - The description of the solution is not included in the offer or does not meet the requirements (the solution may be disqualified for the significant lack of functionality).
· 0 1 – 3: proposal for required points in the category marginally meet requirements or workaround is proposed but is not convincing or convenient to the Customer, overall quality of the solution in this category is below Customer expectations.
· 4 – 7: proposal for required points in the category meet requirements or workaround is provided, overall quality of the solution in this category meets Customer expectations with minor resolvable issues.
· 8 – 10: proposal for required points in the category meet requirements with additional functionality above requirements, overall quality of the solution in this category fully meets or exceeds Customer expectations.
Comment: 
· Please indicate for compliance or deviations of proposed system from the point requirement. 
· Please add short description or exact reference link to proposal documentation, if necessary.
Evaluation: 
· Proposal – evaluated based on proposal information, demonstration is required if necessary.
· Demo – evaluated based on proposal and demonstration, the feature be demonstrated and discussed during presentation.
See also description evaluation process in the procurement regulation document.

15.1. General (GR) and CGMES support:
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	1. 
	GR
	NMM shall represent IT solution for single-entry modelling and centralized information management of electric transmission grid model data, fully supporting Entso-E CGMES standards:
· CGMES 2.4.15 
· CGMES 3.0  
As in https://www.entsoe.eu/data/cim/cim-for-grid-models-exchange/ for documents approved by ENTSO-E or IEC for the harmonization and implementation of standards related to CGMES in both system operation and system development areas.
	Points
	
	Proposal

	2. [bookmark: _Hlk103259225]
	GR
	NMM system shall have attestation* of conformity to CGMES 2.4.15 at least at Gold level, to:
· All profiles, except for Dynamics profile;
· All functions, except for Dynamics, Short circuit, Diagram Layout and GIS location functions.
NMM system shall implement the remaining profiles and functions, be tested, and conformity declared by Supplier for:
· Dynamics profile;
· Dynamics, Diagram Layout and GIS location functions.
*As published at Entso-E conformity page https://www.entsoe.eu/data/cim/cim-conformity-and-interoperability/
	Required
	
	Proposal

	3. 
	GR
	NMM shall support the CGMES 3.0 the new standard for ENTSO-E operators (IEC 61970-600-1&2). 
	Required
	
	Demo

	4. 
	GR
	NMM shall support Model Conversion from CGMES 2.4.15 to 3.0. 
	Required
	
	Proposal

	5. 
	GR
	The supplier shall have established process of following latest updates to the CGMES standard and update the NMM system to the updates of CGMES.
	Required
	
	Proposal

	6. 
	GR
	 The scope of NMM maintenance and support contract shall include implementation of CGMES changes, to comply with most current requirements.
	Required
	
	Proposal

	7. 
	GR
	NMM implemented IGM/CGM functionality shall conform to ENTSO-E Common Grid Model Methodology (CGMM) approved versions, currently v1-plus and v2-plus, and v3 later.
	Required
	
	Proposal

	8. 
	GR
	Error handling: the NMM system shall explicitly inform user about error(s) in execution of any function or fail of any user command or automatic procedure, for example export or export, power flow calculation, data conversion e.t.c.
	Required
	
	Proposal



15.2. Import, Export and interfaces (INT):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	9. 
	INT
	The system shall provide tools for importing and exporting model data via:
· API - Application Interface (API is part of the Scripting and Automation);
· CIM Database interface;
· Files from local or network filesystem.
	Points
	
	Demo

	10. 
	INT
	Import and export of both bus-branch and breaker-node model types.
	Required
	
	Proposal

	11. 
	INT
	CGMES Model data import:
· CIM/XML in CGMES format
· Zipped CIM/XML in CGMES format
	Required
	
	Demo (cases provided)

	12. 
	INT
	CGMES import and export shall support persistent and globally unique identifier MRID exchanged as rdf:ID.
	Required
	
	Proposal

	13. 
	INT
	Importing and Exporting Geographical Data in a User-Defined Format: the geographical data, such as object locations in longitude and latitude. Stored for example in GIS.
	Required
	
	Proposal

	14. 
	INT
	CGMES Model data export:
· CIM/XML in CGMES format
· Zipped CIM/XML in CGMES format
	Required
	
	Demo
(cases to be generated)

	15. 
	INT
	Exporting a Partial Model, 
· selected by model hierarchy,
· options provided for tuning of exporting scope,
· IGM model export, defined by boundary set file,
· customized export by configuration file .
	Required
	
	Proposal

	16. 
	INT
	Export of a partitioned model – split and export assembled model into different data groups by CIM profile. 
	Required
	
	Proposal

	17. 
	INT
	Exports of Exporting Schematic Diagrams
· In CIM/XML;
· In vector graphic format, preferably open, for instance SVG.
	Required
	
	Proposal

	18. 
	INT
	Exporting Geographical Diagrams in CIM/XML
	Required
	
	Proposal


  
15.3. Integrations (ITG):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	19. 
	ITG
	Integration is the process of establishing data and command exchange with external IT systems. Following integration is required to be established:
· Power flow software in use by AST;
· SCADA system, network applications;
· Tida – AST asset management system;
· Topology – export only;
· GIS – geographical information system;
· BMS – balance management system;
· Entso-E OPDE – EU scale operational planning system;
· OMS - Outage Management system;
· User defined integration.

	Points
	
	Demo

	20. 
	ITG
	All integration, where possible, are preferred as machine-machine interface (web service etc) with authentication and secure data transfer.
The system shall have at least one type of such integration interface supportedimplemented.
	Required
	
	Proposal

	21. 
	ITG
	Integration with external power network calculation systems.
NMM shall support import and export of the NMM Model, Model parts (Model Authority Sets), Case data in CGMES model exchange format profiles (mandatory EQ, SSH, SV, TP) for current CGMES release version. 
Integration channel: files in CIM/CGMES;
Automation: by API request, manual.
	Required
	
	Proposal

	22. 
	ITG
	Integration with SCADA model: 
Protocols: Export and import data via file 

Import to NMM:
· NMM <- SCADA model/case data (TP, SSH, SV) for AST grid and simplified model case data of neighboring regions. Potentially single source of truth for NMM of: Real-time Grid connectivity and case data for given time.
· NMM <- SCADA measured and estimated Steady State parameters for Latvia and neighboring power systems, from SCADA archives
Export to SCADA:
· NMM -> SCADA, grid model data (TP, EQ, SV) for AST grid and of neighboring regions from as-built models.
Integration channel: Files CIM16v28 / CGMES 2.4.15., Custom Xml or CSV for archive data;
Automation: by request, manual.
	Required
	
	Proposal

	23. 
	ITG
	Integration with TIDA (Asset management) model objects: This is one of the core processes, as TIDA contains primary data on physical network.
Import to NMM:
· Latvian Transmission network objects, i.e. lines, transformers, generators. Imported values: ID, electric parameters; TIDA contains incomplete information, for Lines and Generators no electric parameters. It is necessary to calculate electric model parameters in NMM using power equipment library data of NMM - use physical equipment data from Tida to produce model data*. Shall be customizable by object type.
*Current status of data in Tida is not complete, manual operator work will be required.
Export to TIDA of Information types (optional):
· Estimated network object electrical parameters;
Integration channel: webservice, csv file.
Automation: Automatic, Automatic with user validation, manual.
	Required
	
	Proposal

	24. 
	ITG
	Topology, i.e. interconnections of network objects, describing how equipment is electrically connected. Topology is not defined in TIDA or GIS, shall be created maintained in NMM. NMM will be primary source of topology data for itself and external applications by request.
Integration channel: webservice, CGMES-TP, csv file,
	Required
	
	Proposal

	25. 
	ITG
	GIS - geographical information system;
Import to NMM:
· Geographical data: Object ID, Longitude, Latitude;
Integration channel: ESRI Shapefile (preferable), CGMES-GL profile, User definable.
Integration: web service/file
Automation: Automatic, Automatic with user validation, manual.
	Required
	
	Proposal

	26. 
	ITG
	Outage management: The data on planned and approved outages of equipment are to be regularly read into NMM, containing equipment ID, type of outage, timeframe, as it necessary for IGMs.:
· AST custom process saving planned outages to file in agreed format;
· Alternative, from legacy application based on MSSQL DB;
· Future new OMS system is planned for early 2025. 
The exact process of outage data integration will be discussed and agreed at the beginning of the project implementation. 
Integration: File, possible/future: SQL server APIs/ Web service;
Automation: Automatic.
	Required
	
	Proposal

	27. 
	ITG
	ENTSO-E CGM framework parts integration with ENTSO-E Network Model Database (NMD), Regional Coordination Center repository. 
· Import of boundary set data, EQ, TP profiles.
· Export IGM packages, see also dedicated requiremets.
Integration channel: Files file system. (will be send to OPDE by AST automated procedure). Exchange Specification (CGMES)
Automation: Automatic, Automatic with user validation, manual.
	Required
	
	Proposal

	28. 
	ITG
	Integration with BMS: 
Import to perform IGMs:
· planned data on state of power system and operational conditions (CGMES or EIC?),
· commands on actual execution.
to perform CZC function (implemented by AST):
· Import from BMS Network constrains and remedial actions (XML:CRAC_MarketDocument).
· Import from BMS GLSK - generation and load shift keys (XML: GLSK_MarketDocument).
· Import from BMS AAC – already allocated capacities (XML: Capacity_MarketDocument)
· commands on CZC execution
To perform Grid loss forecast calculation (GLC) – implemented by AST:
· Import from BMS planned data on state of power system and operational conditions;
· Export GLC results (24h loss forecast) to BMS for display on user interface;
· commands on GLC execution.
Integration channel: webservice, files file system. (will be send to OPDE by AST automated procedure). Exchange Specification (CGMES);
Automation: Automatic, Automatic with user validation, manual.
	Required
	
	Proposal

	29. 
	ITG
	User defined integration:  for customized integrations, NMM shall provide data exchange and commands on core functionality as external API, either as Web service, scripting interface of compiled libraries. Please describe.
	Required
	
	Proposal



15.4. Establishing automatic process of Individual Grid Model (IGM) packages preparation:
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	30. 
	IGM
	The aim of IGM process integration with AST market-balancing system BMS is automatic creation of series of IGM model files compliant with ENTSOE requirements for IGM and its submission to the repository (OPDE). In production, the IGM process shall be fully automated without human interaction required. AST has implemented with in-house tools D-1 and D-2 processes. These processes can be used as example and will be used as accuracy check. The IGM process is described in this section.
	Points
	
	Demo

	31. 
	IGM
	IGM processes D-2, D-1, ID, W-1, Y-1 are to be implemented by Supplier in scope of this project. 
	Required
	
	Proposal

	32. 
	IGM
	The implemented IGM processes shall be customizable with access AST to the source code of the scripts.
	Required
	
	Proposal

	33. 
	IGM
	To integrate with AST market-balancing system (BMS), the following workflow functionality is required to implement on NMM platform:
· Latvian Power System Data collection for the time (consumption, generation, power grid element statuses etc.) 
· Model preparation based on the planned operational conditions.
· Execute series of power flow (PF) calculation to obtain correct. IGM solution for D-2, D-1, ID, W-1, Y-1).
· Export the solution if IGM data format.
See below detailed description of each step.
	Required
	
	Proposal

	34. 
	IGM
	Latvian Power System Data collection and model preparation:
· Obtain electricity market trading results from BMS for D-1, ID, and CGMA data from BMS for D-2, W-1, Y-1, includes generation and loads for Latvian Power System, per market participant.
· Prepare Latvian model from NMM data including grid equipment EQ data, power grid element statuses (Topology) and State variables.
· Realistically distribute Latvian Power System trading results and mismatch to the Latvian model completing case data (SSH).
· Execution may be triggered by BMS or manually from NMM.
Protocols: CGMES Model CIM files, Common Information Model (CIM) for Energy Markets (ESMP), BMS integration for file exchange and execution triggering.
	Required
	
	Proposal

	35. 
	IGM
	Execute PF calculation to obtain correct IGM solutions, in required intervals. It shall be configurable to required intervals, for example 1 hour, or 15 minutes etc., separately for each process D-2, D-1, ID, W-1 and Y-1. 

	Required
	
	Proposal

	36. 
	IGM
	Export the solution IGM to OPDE. ENTSO-E OPDE data transmission network for exchange of various TSO operator data is implemented by AST. NMM shall prepare IGM data to OPDE requirements and export (save the file) locally.

Protocols: CGMES IGM to filesystem or webservice.
	Required
	
	Proposal



15.5. Model data (MD):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	37. 
	MD
	 NMM model data shall contain all analytically relevant parameters for all electrical components that make up the transmission network, electrical connections, symmetrical component data, circuit diagram data;
	Points
	
	Demo

	38. 
	MD
	Model data shall be centrally hosted at the server repository
	Required
	
	Proposal

	39. 
	MD
	MNN shall allow user to locally save and load model data from supported file formats
	Required
	
	Proposal

	40. 
	MD
	NMM model data shall support all real-life network topologies, including:
· meshed/radial,
· 3- and 4-wire,
· AC and DC networks and combined AC and DC modelling. 
	Required
	
	Proposal

	41. 
	MD
	All network equipment and topology schemes present in Baltic states network region, shall be modellable, including:
1. Commutation devices:
a. Breakers
b. Disconnectors
c. Ground switches (desirable)
2. Lines and cables,
3. Transformers (2 and multiwinding):
a. Tap changing
b. Phase changing
4. Generating devices:
a. Thermal
b. Hydro/Pumping
c. Nuclear
d. Wind
e. Solar
f. Distributed generation
g. BESS
5. Loads:
a. Conforming
b. Non-Conforming
6. HVDC links:
a. CSC
b. VSC 
7. Var compensating devices:
a. Shunts (Fixed/Variable)
b. Synchronous compensators (rotating)
c. SVC
d. STATCOM
	Required
	
	Proposal

	42. 
	MD
	Hierarchical data model representation shall be provided, for instance from regions down to sites, substations, bays, primary and secondary equipment.
	Required
	
	Proposal

	43. 
	MD
	Hierarchical navigation tree shall be generated for browsing, selection and other operations on the models.
	Required
	
	Proposal

	44. 
	MD
	Full support both bus-branch or node-breaker model types and mixed modelling of models and model parts, including: 
· import and export in both type formats. 
· the graphical diagrams shall support both types.
· conversion of mixed model types to uniform model 
	Required
	
	Proposal

	45. 
	MD
	The internal representation of model data shall not lose node-breaker data, i.e. be node-breaker.
	Required
	
	Proposal

	46. 
	MD
	[bookmark: _Hlk1461040]NMM model data shall contain following subsets:
1. The model of TSO own (AST) physical network model and its connectivity as-build.
2. Historical changes (past model) and planned projects (future model) of the TSO own network model. (see also chapter Variations and Change Management)
3. Models of neighboring TSO transmission networks, components and their connectivity as the system is currently built.
4. Historical changes (past model) and planned projects (future model) of the neighboring TSO network model.
The exact arrangement may differ from the proposed, however, these data subsets shall be imported, organized and available for NMM user.
	Required
	
	Proposal

	47. 
	MD
	The NMM shall be designed to include model parts imported from other sources as well as model parts maintained by AST.
	Required
	
	Proposal

	48. 
	MD
	NMM model data shall contain future planned changes to the internal TSO and neighboring TSO transmission networks.
	Required
	
	Proposal

	49. 
	MD
	NMM model data shall contain past changes to the internal TSO and neighboring TSO transmission networks.
	Required
	
	Proposal

	50. 
	MD
	The NMM shall maintain a set of projected or possible modifications to the system from which hypothetical or future model may be constructed.
	Required
	
	Proposal

	51. 
	MD
	The NMM shall support CIM object registry services providing correspondence between unique master resource keys (mRID/ rdfIDs in serialization) and local ID(s): object numbers, unique names. For integration purposes, the number and type of local IDs object parameters shall be user configurable.
	Required
	
	Proposal

	52. 
	MD
	NMM shall allow customization of data object properties by adding custom fields as needed by user.
	Required
	
	Proposal

	53. 
	MD
	Every NMM model real equipment object record shall contain data on its state in time (life time). See also section "Change and Project management".
	Required
	
	Proposal

	54. 
	MD
	The model shall include environment data (temperature, humidity) for parameter estimation, that can be updated automatically from external data source. For seasonal rating of operational conditions and operational limits.
	Required
	
	Proposal



15.6. [bookmark: _Hlk7527692]Searching and data discovery (SRC):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	55. 
	SRC
	 The system provides a variety of searching capability, at least by
· Object name, including partial search
· Object ID, including partial search
	Points
	
	Demo

	56. 
	SRC
	The system provides assisted searching (like proposing object names as typed) in diagrams and tables.
	Required
	
	Proposal

	57. 
	SRC
	The system provides filtering by selecting hierarchy in tree view
	Required
	
	Proposal

	58. 
	SRC
	The system provides filtering by calling custom function
	Required
	
	Proposal

	59. 
	SRC
	The system provides navigation from object in tree view to this object in diagram and in table views and vise versa.
	Required
	
	Proposal



15.7. Model data Validation (VAL):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	60. 
	VAL
	Basic validation:
· Check consistency NMM forms and functions, that data be correctly displays and processed, range check.
· Check that connectivity is correct, the needed electrical attributes are present and other basic rule based checks.
· Reasonability heuristics – review of data for unusual or suspicious conditions.
validation checks shall be performed automatically, to provide users with feedback as they modify data, especially for projects and construction changes.
	Points
	
	Demo

	61. 
	VAL
	Network Topology Analysis – identify network topology errors, unused network components, detects islands, visualize the identified islands and reports problems caused by these.
	Required
	
	Proposal

	62. 
	VAL
	Topology visualization – graphical presentation of topology solution on a one- line diagram, with different color coding for connectivity and voltage states.
	Required
	
	Proposal

	63. 
	VAL
	NMM shall provide model data validation against current Common Grid Model Exchange Specification (CGMES) standard compliance, including Boundary Set, Individual Grid Model and Common Grid Model.
The validation, as well as NMM system in general, shall be kept updated to support latest ENTSO-E adopted CGMES standard, as part of support service.
System can provide validation functionality with external tool, that is integrated into the NMM workflow and can be invoked without exporting model or leaving application.
	Required
	
	Proposal

	64. 
	VAL
	The NMM shall provide automated diagrams tools for visual validation by model coordinator.
	Required
	
	Proposal

	65. 
	VAL
	Customization of validation rules. The user shall be provided tool to modify, exclude and add validation rules.
	Required
	
	Proposal

	66. 
	VAL
	The NMM shall provide scripting capabilities to implement user defined validation scripts.
	Required
	
	Proposal

	67. 
	VAL
	Validation by Power Flow test of the model (part). 
	Required
	
	Proposal



15.8. Network Analysis Functions (NA):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	68. 
	NA
	The NMM system shall include all the network analysis functions, that are necessary to perform functionality described in this document, including validation of models, IGM process and ACF functions.  The proposal shall contain list of provided network analysis functions.
	Points
	
	Demo

	69. 
	NA 
	Load (Power) Flow Analysis:
· Full Newton-Raphson algorithm
· Balanced and unbalanced load flow 
· AC and DC grids
· All grid equipment modelled, including BEC, SVC, shunt and tap controllers
· Active/reactive power and voltage regulation
· Modelling of load, static load characteristics.
· support open ended lines – energized being connected from one end.

	Required
	
	Proposal

	70. 
	NA
	It is recommended that NMM shall include power equipment model library, version-controlled, provided and updated by Supplier under support services.
	Required
	
	Proposal

	71. 
	NA
	Network topology analysis. Model validation, detection of object islands, identifying the network topology errors, identifying and cleaning unused network objects.
	Required
	
	Proposal

	72. 
	NA
	State Estimator – a process of matching parameters of a model to real world or manual entered states and measurements for obtaining power flow solution and presentation of the moved parameters as a result. 
	Required
	
	Proposal

	73. 
	NA
	[bookmark: _Hlk103095296]Contingency Analysis (offline) as a process of finding impact of single or multiple equipment failure, fault or incorrect control on stability of electric system, presenting results with found violations and relative risk to the system.
· Automatic generation of contingencies;
· Use of predefined contingency lists;
· Outage levels: n-1, n-k;
· Support multi core CPU processing.
	Required
	
	Proposal

	74. 
	NA
	Voltage stability and Power stability assessment, QV and PV curve calculation.
	Required
	
	Proposal

	75. 
	NA
	Network reduction: analysis and replacement of parts of the model, that not need to be fully modelled, replacing it by equivalent object for further use in power flow and other calculations.
	Required
	
	Proposal



15.9. Scripting and automation (AUT):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	76. 
	AUT
	The scripting capability are utilized to provide user to extend system functionality, by writing automation programs in purpose high level programming language, preferably python 3.x.
	Points
	
	Demo

	77. 
	AUT
	The scripting to create or manipulate models, such as, creating a model from various sources, performing network reduction, or merging external network models, etc.
	Required
	
	Proposal

	78. 
	AUT
	The scripting to create plug-in the script-based functions, to be used in UI environment, like validation, reporting. 
	Required
	
	Proposal

	79. 
	AUT
	The scripting to create GUI-less standalone processing routines utilizing the services/functionalities of the NMM.
	Required
	
	Proposal

	80. 
	AUT
	Scripting API: a documented way of programming access to NMM services/functionalities, in a way of calling API from scripts.
	Required
	
	Proposal

	81. 
	AUT
	Web integration: a documented way for accessing NMM services/functionalities, in a way of remote access to API and data by external application, preferably by WEB Service.
	Required
	
	Proposal

	82. 
	AUT
	The NMM shall provide a standard way of automation of script execution, triggered by time, external API call or event.
	Required
	
	Proposal



15.10. [bookmark: _Hlk105580137]Model editing, Manual Data input (MI):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	83. 
	MI
	As the NMM system represents IT solution for single-entry modelling of electric transmission grid model data, there shall be extensive tools provided for creation and supporting of electric network objects, such as: AC Power lines, Transformers, HVDC, Busbars, Switches, etc. 
	Points
	
	Demo

	84. 
	MI
	A suite of common power equipment models and libraries shall be available within system and updated regularly by Supplier.  All power equipment present in Baltic states (Latvia, Estonia, Lithuania) shall be modellable. 
	Required
	
	Proposal

	85. 
	MI
	Object-based editing based on corresponding class definitions in the profile. Supported creation, editing, copying, deleting.
	Required
	
	Proposal

	86. 
	MI
	Manually entered data shall be entered only once, then populated over system.
	Required
	
	Proposal

	87. 
	MI
	NMM shall provide graphical model editing capabilities on a single line diagram views, to aid manual entry. Providing:
· Network object editing
· Topology editing
· Primary data editing
	Required
	
	Proposal

	88. 
	MI
	The system shall provide multi-user modeling environment, allowing multiple users to edit parts of the model, depending on area of responsibility, type of model or type of equipment, preserving data integrity and preventing loss of data.
	Required
	
	Proposal

	89. 
	MI
	Network building assistance tools.
	Required
	
	Proposal

	90. 
	MI
	Semi-automatic model updates from external systems with manual user validation shall be provided as integration with TIDA system.
	Required
	
	Proposal

	91. 
	MI
	Model change tracking: During model editing, any model changes will be tracked. Export of CIM compliant difference format supported.
	Required
	
	Proposal

	92. 
	MI
	Model cleaning – removing references to nonexistent objects and other unneeded information.
	Required
	
	Proposal

	93. 
	MI
	Edit Object IDs: procedural, individual, import from file.
	Required
	
	Proposal

	94. 
	MI
	Low voltage/importance network reduction: reduce sub-networks to equivalent injections or equivalent lines.  
	Required
	
	Proposal

	95. 
	MI
	Model comparison for comparable models, containing same MRIDs.  
	Required
	
	Proposal




15.11. Model variations and Model management:
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	96. 
	CPM
	NMM shall provide a working process to maintain consistent data of TSO own as-built network over time: maintain error protected process to register changes and migrate changes from construction projects to as-build model.
Projects are planned Variations, that are based on actual grid construction projects that will gradually lead to changes in as-build model. 
	Points
	
	Demo

	97. 
	CPM
	The model change management process shall implement model lifecycle process, consisting of collecting changes, draft variation, quality validation and release.
	Required
	
	Proposal

	98. 
	CPM
	NMM provide management of grid changes over time, with time stamped variations and projects, for such processes as, construction of new equipment, reconstruction, decommissioning and speculative (research/planning) projects.
	Required
	
	Proposal

	99. 
	CPM
	NMM shall provide tools to validate and keep track of all changes to the as-build network model, with ability to revert selected number of changes.
	Required
	
	Proposal

	100. 
	CPM
	The system shall provide a complete long-term change history of the grid model, with information on who, when and what have changed.
	Required
	
	Proposal

	101. 
	CPM
	The system shall provide tool for browsing incremental changes, using CIM Difference Model. The CIM difference model is either stored in NMM, received from the model authority or derived from comparison of two models.
	Required
	
	Proposal

	102. 
	CPM
	The system shall provide a master branch (baseline) and derived branches (projects) with safe merge tools.
	Required
	
	Proposal

	103. 
	CPM
	At least following states of equipment lifecycle shall be supported over timeline:
· Planning or what-if
· Construction
· In operation
· Out for maintenance
· Out of service (decommissioned)
	Required
	
	Proposal

	104. 
	CPM
	Users shall have tools to:
· Draft the model changes, 
· build a study case, 
· run the validation, 
· and finally submit the model changes (commit).
	Required
	
	Proposal

	105. 
	CPM
	NMM shall support multiple variants of planned future projects.
	Required
	
	Proposal

	106. 
	CPM
	The system shall prevent conflicting changes of concurrently working users.
	Required
	
	Proposal

	107. 
	CPM
	Shall provide the functionality to define projects that are expected to materialize for the given time in future, i.e. planned future model versions.
	Required
	
	Proposal

	108. 
	CPM
	Provide model comparison function, for example, between various versions or between same model of different time.
	Required
	
	Proposal

	109. 
	CPM
	The system shall automatically manage changes to prevent data conflicts and corruption of master data. 
	Required
	
	Proposal



15.12. User interface and visualization (UI):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	110. 
	UI
	The system shall have modern graphical user interface (UI), that maintains consistent logic over all user functions and for all user roles. The UI may be implemented as locally installed application or web-based interface. [Preference is for server-based web UI, as it simplifies administration and support]
	Points
	
	Demo

	111. 
	UI
	The system UI shall support multiple monitor setup with multiple independent interface windows.
	Required
	
	Proposal

	112. 
	UI
	The system UI provide user profiles with customizable UI layouts.
	Required
	
	Proposal

	113. 
	UI
	The NMM UI shall provide users the capability to browse and edit NMM content, maintain model data, access functionality. This shall include, but not be limited to:
· Browse and edit contents in tabular form, allowing bulk or batch edit, Copy/Paste of selected values;
· Browse and edit the network model in schematic form;
· Browse and edit model variations;
· Browse change tracking log of the current workspace;
· Browse and select or define filters for the model data and case data;
· Browse and edit Procedures.
	Required
	
	Proposal

	114. 
	UI
	Provide tools for browsing model data, at least: 
· Tree view of model hierarchies,
· Table view ,
· Single line diagrams,.
· Charts, diagrams
· Reports,
· Timeline view.
	Required
	
	Proposal

	115. 
	UI
	The system provide user with table interface to model objects with tree type of hierarchy navigation. 
	Required
	
	Proposal

	116. 
	UI
	The table view shall support filtering and sorting by any field and free text search.
	Required
	
	Proposal

	117. 
	UI
	The NMM shall support concurrent non-blocking activity by multiple users, preforming non conflicting actions, for instance reading model data, but preserving data integrity and change management, for instance updating main model data.
	Required
	
	Proposal

	118. 
	UI
	Users shall be provided with possibility to save and restore individual user UI preferences.
	Required
	
	Proposal

	119. 
	UI
	Integrated grid visualization: NMM shall provide the user with grid visualization UI of entire network and selected model parts:
· As topological one-line diagrams, 
· automatically generated  
· user corrected diagram of connectivity of network elements;
· As geographical one-line diagrams, coordinates-based with background maps;
· As one-line diagrams of a single substation;
· Power line view, with 2 substations by the ends;
	Required
	
	Demo

	120. 
	UI
	The one-line diagrams shall be user configurable to present whole current model, selected regions, model authority sets or only a subset of selected objects. 
	Required
	
	Proposal

	121. 
	UI
	Adjustable level of displayed details for single line diagrams.
	Required
	
	Proposal

	122. 
	UI
	NMM shall provide EU standard symbols for all conducting equipment and similar CIM entities to be represented in the diagrams, based on IEC standards.
	Required
	
	Proposal

	123. 
	UI
	NMM shall provide users with capability to customize and extend the standard symbol library, according to Latvian and AST internal conventions.
	Required
	
	Proposal

	124. 
	UI
	Geographical schematics layout shall support geographical maps for background with at least one free to use or included with NMM scope of supply option, for example Open Street Map, ESRI.
	Required
	
	Demo

	125. 
	UI
	Provide tools for auto-drawing or assisted drawing of full or partial schematic layouts from connectivity definitions, assuring that connectivity is correctly represented.
	Required
	
	Proposal

	126. 
	UI
	The NMM shall provide graphical editing of connectivity on schematic diagrams.
	Required
	
	Proposal

	127. 
	UI
	The NMM shall provide graphical editing of model object data on schematic diagrams.
	Required
	
	Proposal

	128. 
	UI
	Provide Area Interchange Diagrams.
	Required
	
	Proposal

	129. 
	UI
	Provide way of working simultaneously with multiple diagrams or plots.
	Required
	
	Proposal

	130. 
	UI
	Scripting and Automation. The UI shall provide tools for trained users to utilize NMM UI interfaces in user developed automation programs (scripts).
	Required
	
	Proposal

	131. 
	UI
	The UI of user automated process shall provide functionality to:
· select options for automation
· see the progress of execution process
· see errors and warnings from automated procedure.
See results of executions, for example as text or a table.
	Required
	
	Proposal

	132. 
	UI
	For reporting, the system shall provide:
· summary of the model
· search results
· results and errors of model validation, model assembling, etc.
· events during auto-play, database initialization, etc
· charts
· combine table, one-line and plots into customizedformatted report.
	Required
	
	Proposal

	133. 
	UI
	The NMM shall present variations (projects) on diagrams, indicating the project implementation status by coloring or line pattern.
	Required
	
	Proposal

	134. 
	UI
	The NMM shall present a timeline view with possibility to select exact date and time for model and observe variations over time. 
	Required
	
	Demo

	135. 
	UI
	Chart displays to help users visualize and understand table type data and include to reports. At least shall be provided:
· bar chart
· 2-dimensional line chart with at least 2 vertical scales and multiple curves.
	Required
	
	Proposal



15.13. Workspaces (WS):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	136. 
	WS
	NMM should provide Workspaces. The term ‘workspace’ here to mean an isolated NMM environment that allows the user to work with Modeled networks and execute applications without impacting other environments of this same user or other concurrent users of NMM. A workspace behaves like a private modeling space or study case for the user. The actual solution and approach may differ, however, key user functionality allowing concurrent non-blocking environment for model data processing for multiple users shall be provided. For that, the workspace shall have isolated model data repository, associated modeling applications and configuration.
	Points
	
	Demo

	137. 
	WS
	The NMM shall support multiple Workspaces being operated simultaneously, by same user.
	Required
	
	Proposal

	138. 
	WS
	The Workspace configurations shall be possible to load, save and configure.
	Required
	
	Proposal

	139. 
	WS
	[bookmark: _Hlk1461164]The Workspace shall provide relevant NMM functions which operate on the workspace content. At least following operations shall be available on case data.
· Select. Identifies a set of Model Parts or Model Variations based on filtering criteria.
· Compose selected Model Parts. Loads selected parts and composes them with existing Workspace content.
· Include selected Variations. Adds incremental changes contained in Variations to the Workspace, retaining the source of the new data.
· Autogenerate schematic. Generates a DL Model Part from all or selected part(s) of Workspace EQ, DY, GL and/or TP content.
· Topology. Generates a TP Model Part (bus-branch topology) from Workspace EQ and SSH.
· Power analysis functions. Generates an SV Model Part.
	Required
	
	Proposal

	140. 
	WS
	The Workspace shall support scripting which operate on the data content for adding customized local services. 
	Required
	
	Proposal

	141. 
	WS
	An audit trail on how the Workspace reached its present state shall be kept.
	Required
	
	Proposal

	142. 
	WS
	The Workspace shall support import and export of the CIM standard data to and from the Workspace.
	Required
	
	Proposal

	143. 
	WS
	The Workspace shall support load and upload the network data to and from the NMM model database and between workspaces.
	Required
	
	Proposal

	144. 
	WS
	The NMM shall provide a means to save and retrieve complete Workspaces at any stage of work.
	Required
	
	Proposal

	145. 
	WS
	Offline mode with locally cached workspace and possibility for synchronization when connected to the NMM model database.
	Required
	
	Proposal



15.14. Model and Case Assembly Requirements (CAS):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	146. 
	CAS
	The NMM shall support the current ENTSO-E CGM framework processes for assembling network models and network analysis base cases:
· assemble model data sets into an integrated regional model;
· split a single data set into different data groups based;
Actual Boundary Set from ENTSO-E NMD should be used for model assembling.
	Points
	
	Demo

	147. [bookmark: _Hlk106055319]
	CAS
	Data set consistency check between two models prior to assembly
	Required
	
	Proposal

	148. 
	CAS
	Running the validation for the combined model.
	Required
	
	Proposal

	149. 
	CAS
	Manual user controlled incremental assembly process, with user given control over assembly options.
	Required
	
	Proposal

	150. 
	CAS
	 Automatic model assembly, by detecting dependencies from dataset header specification.
	Required
	
	Proposal

	151. 
	CAS
	Model cleaning – by removing model external equivalents no longer needed. 
	Required
	
	Proposal

	152. 
	CAS
	Assembling Bus/Branch and Node/Breaker, with conversion into common model type. 
	Required
	
	Proposal

	153. 
	CAS
	The NMM shall provide parametric selection of parts (regions), and sub-parts, if any.
	Required
	
	Proposal

	154. 
	CAS
	The workspace assembly process shall provide most current version of As-Build model but allow user to use different versions.
	Required
	
	Proposal

	155. 
	CAS
	Assembly process shall support scripting procedure execution to automate model/case creation by user defined script.
	Required
	
	Proposal

	156. 
	CAS
	Exporting the assembled model CIM/CGMES format.
	Required
	
	Proposal

	157. 
	CAS
	Individual Grid Model (IGM) and Boundary Set (BS) conversion from CGMES 2.4.15 to CGMES 3.0
	Required
	
	Proposal



15.15. ACF: Automated calculations and exchange functions, general, applies to CZC, GLC and PLFC sections below (ACF):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	158. 
	ACF
	ACF to be implemented by Customer, in collaboration with Supplier, where code is mostly programmed by Customer engineers, with initial training and later support, consultations and development assistance by Supplier. The algorithms and operation principles of ACF functions may be provided by AST from currently used or may be proposed by Supplier to get better result.
	Required
	
	Proposal

	159. 
	ACF
	 The implementation of ACF calculation shall be proposed, including following goods and services:
· Supplier, in cooperation with AST develops technical solution for implementation of CZC and documents it;
· Supplier provides the necessary tools and NMM software options for CZC solution;
· Supplier provides consultations and support for AST personnel in implementation of each ACF solution.
AST personnel implements the solution, by means of programming, NMM automation scripting and configuring.
	Required
	
	Demo

	160. 
	ACF
	Supplier reserves and indicates in the proposal the qualified engineering consultations time for supporting of ACF development by customer personnel.
	Required
	
	Proposal

	161. 
	ACF
	The NMM system as a platform shall provide necessary scripting capabilities, functionality and interfaces to implement the ACF. The technical solution use NMM grid model data.
	Required
	
	Proposal

	162. 
	ACF
	For each ACF function, Supplier may propose ready made solution, either built in or integrated with NMM, that does not require Customer development, Suppliers support services and may be configured to the requirements.  
	Option, reflected in points
	
	Proposal

	163. 
	ACF
	The ACF function technical solutions shall implement functionality described in section 7. Detailed description of Automated calculations and exchange functions (ACF). Of this document.
	Required
	
	Proposal



15.16. ACF: Cross Zonal Capacity calculation (CZC):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	164. 
	CZC
	The proposed CZC solution shall be either demonstrated or described in detail sufficient for Customer to evaluate the capability of the system, availability of resources and final result.
	Points
	
	Demo

	165. 
	CZC
	 The CZC shall perform calculations for configurable time periods: Intraday, (ID), Day Ahead (DA), Year ahead and Week ahead.:
Main time period is Day Ahead, that is calculated based on D-2 model and planning data and will be calculated automatically, once a day;
Intraday, will be calculated by request (trigger) from BMS or user, based on D-1 operational data, when operational data for D-1 is updated, typically 3 times a day.
The perspective Year ahead (Y-1) and week ahead (W-1) are to be implemented later. The additional operations (comparing to DA and ID) are interpolation of planning data between known 8 base points and merging the planned outages from TIDA.
	Required
	
	Proposal

	166. 
	CZC 
	 The CZC shall integrate (import data), with AST balancing system BMS:
· Import from BMS Network constrains and remedial actions (XML:CRAC_MarketDocument).
· Import from BMS GLSK - generation and load shift keys (XML: GLSK_MarketDocument).
· Import from BMS AAC – already allocated capacities (XML: Capacity_MarketDocument)
It is expected that data will be exchanged using Web Services.
	Required
	
	Proposal

	167. 
	CZC
	The imported data from BMS shall be merged with the imported CGM grid model for further CZC calculation.
	Required
	
	Proposal

	168. 
	CZC
	The CZC shall integrate (import), with OPDE available regional CGM model data, that includes market (planning) results and outage plans. This model package will be prepared by Regional Coordination Centre (RCC) in OPDE environment and then imported to file system by AST automated process.
CGM model will include Latvian IGM too. 
That data will be imported using file system in CGMES files.
	Required
	
	Proposal

	169. [bookmark: _Hlk105578358]
	CZC
	The CZC shall provide User interface, to allow user to evaluate data importing process, change CZC calculation settings, error messages, review calculation results and log of exports to BMS.
	Required
	
	Proposal

	170. 
	CZC
	[bookmark: _Hlk117262978]The CZC calculation algorithm (methodology), it will be NTC at synchronization with CESA (2025) and probably Flow-based later. To cover both possible algorithms, the following operations on the model should be provided or be already present in NMM:
· Execution of Contingency Analysis from predefined list, with control of current, voltage and power flows over grid elements.
· Execution of worsening of operational condition, to find limits.
· Execution of generation shifts, that increases power transfer between zones, to find power distribution matrix for each element in the zone in the model.
· As CGM models may become huge, it is necessary to performing network reduction by equivalenting of insignificant (to Latvia) zones of the model.
These operation shall be accessible for automation.
	Required
	
	Proposal

	171. 
	CZC
	The result of CZC calculation is, depending on calculation algorithm, a list of network transfer capacity limits between Latvian zone and neighboring zones, in both directions for all timeframes in the time period or for flow-based algorithm Flow based parameters.
The CZC system shall export calculation results to BMS system. Data format needs to be agreed, most likely Capacity Market Document of xml type. It is expected that data will be exchanged using Web Services.
	Required
	
	Proposal

	172. 
	CZC
	The CZC system shall command exchange with BMS: receive execution trigger, request data, submit results.
	Required
	
	Proposal

	173. 
	CZC
	The CZC process shall be fully automated, providing user with choice to interrupt execution process for validation of results, or in case of serious errors.
	Required
	
	Proposal

	174. 
	CZC
	The CZC execution should be triggered by BMS, CZC automated scheduler or manual from CZC User Interface.
	Required
	
	Proposal

	175. 
	CZC
	The CZC shall meet following performance requirements.:
On a model with at least 5000 busses and contingency list of 2500 elements: execution full CZC cycle, including data import and export shall not take longer than 5 minutes.
	Required
	
	Proposal



15.17. ACF: Grid loss forecast calculation (GLC):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	176. 
	GLC
	The proposed GLC solution shall be either demonstrated or described in detail sufficient for Customer to evaluate the capability of the system, availability of resources and final result.
	Points
	
	Demo

	177. 
	GLC
	The GLC calculation shall be using NMM grid model data for building forecast model and calculating loses.
	Required
	
	Proposal

	178. 
	GLC
	The GLC calculation shall be using meteorological forecast data for building forecast model and calculating loses.
	Required
	
	Proposal

	179. 
	GLC
	The GLC calculation shall be using next day market results data form BMS for building forecast model and calculating loses.
	Required
	
	Proposal

	180. 
	GLC
	The GLC technical solution may be implemented on NMM platform or utilize external module or subsystems.
	Required
	
	Proposal

	181. 
	GLC
	The GLC shall perform calculations Day ahead (D-1) time period, that is executed every day at 10:00.
	Required
	
	Proposal

	182. 
	GLC
	The result of GLC process is a list of 24 rational numbers, that represent hourly grid loss values in the Latvian grid for the next day (D-1). The resulting file shall be uploaded to BMS in the agreed format.
	Required
	
	Proposal

	183. [bookmark: _Hlk105578470]
	GLC
	The GLC shall provide User interface, to allow user to evaluate the estimation process, change settings, view error messages, review calculation results.
	Required
	
	Proposal



15.18. ACF: Planned Load flow calculation (PLFC);
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	184. 
	PLFC
	 The proposed PLFC solution shall be either demonstrated or described in details sufficient for Customer to evaluate capability of the system, availability of resources and final result.
	Points
	
	Demo

	185. 
	PLFC
	The following functionality shall be possible to implement:
· Import latest available planning data (D-1 plus ID) from BMS (for 24h).
· Load appropriate grid model from NMM repository, apply planning data.
· Execute calculation, find balanced power flow solution.
· Export selected 24h power flow data to SCADA or BMS
	Required
	
	Proposal

	186. 
	PLFC
	The GLC shall provide User interface, to allow user to evaluate the estimation process, change settings, view error messages, review calculation results.
	Required
	
	Proposal



15.19. Infrastructural and hardware:
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	187. 
	INF
	A stack of core technologies, system requirements and principal system design shall be clearly indicated in proposal.
	Points
	
	Proposal

	188. 
	INF
	Platform requirement shall be clearly indicated in proposal, including servers, communication channels and host operation systems if applicable. 
	Required
	
	Proposal

	189. 
	INF
	The proposed communication topology included into proposal;
	Required
	
	Proposal

	190. 
	INF
	List of hardware/software requirement shall be provided. AST will procure and install the necessary hardware/software platform according to the Supplier instructions.
	Required
	
	Proposal

	191. 
	INF
	Indicate if there are limitations (hardware or licensing) for using virtual infrastructure as execution platform. AST virtualized infrastructure is likely to be used, if it meets the NMM hardware requirements.
	Required
	
	Proposal

	192. 
	INF
	All the specialized hardware and software (not freely available to Customer from multiple vendors) required by the NMM system, all the system software components and its installation shall be included into the scope of NMM supply by Supplier.  
	Required
	
	Proposal

	193. 
	INF
	High availability architecture is required, so that no single component failure (n-1) shall lead to loss of system functionality to user, and no n-2 failure shall lead to unrecoverable loss of system data of more than last 4 hours.
	Required
	
	Proposal



15.20. Performance (PRF)
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	194. 
	PRF
	The system by design shall have enough capacity and resources to perform according to specification requirements and be efficient at usage of provided resources.  Known performance limitations are indicated and acceptable.
	Points
	
	Demo

	195. 
	PRF
	With the proposal, the Supplier provides the system requirements for execution platform (software and hardware), that ensures performance level compliant with these requirements or above.
	Required
	
	Proposal

	196. 
	PRF
	The UI reaction time shall not exceed 1 second for regular user operations with model data, and up to 5 seconds for server-side tasks necessary for initial retrieve of data set from data storage, 
with exceptions: 
· In cases, when very big amounts of data are processed;
· In cases, when calculation task is started, the waiting time may take longer. The system shall continuously show to the user time left to completion;
· In cases, when data is imported via integration interface or file system, the speed may be limited by interface performance. 
The supplier in proposal shall indicate these cases and estimated user waiting time.
	Required
	
	Proposal

	197. 
	PRF
	The physical Latvian electric transmission system, that will be fully modelled consists of 140 substations: 17 of 330 kV, 123 of 110 kV, 26 autotransformers 330/110 kV, 245 transformers 110/21,7-10,5-6,3 kV, 1742 km 330 kV transmission lines, 3860 km 110 kV transmission lines, as well as parts of connected medium voltage distribution networks, generating stations and consumers. 
There are two connected power systems Estonian and Lithuanian of comparable size, these regions, being external, will still be modeled up to 110kV level. 
Then there is Nordic power region connected by several HVDCs and Poland with further continental EU network, connected synchronously, that both significantly bigger but will be modelled by reduced detailed network up to 330kV. 
	Required
	
	Proposal

	198. 
	PRF
	Time horizon for modeling in time, at least 12 years future (plans) and 5 years past (archive). 
	Required
	
	Proposal

	199. 
	PRF
	The maximum model size shall allow up to 100 000.00 objects (nodes) of internal and external parts.
	Required
	
	Proposal

	200. 
	PRF
	The system shall allow node ID numbers to have range at least of integer (2^32).
	Required
	
	Proposal

	201. 
	PRF
	The system shall allow increase of maximum model size by upgrade, preferably up to 1 000 000.00. Please indicate the limit if any for system capacity upgrade.
	Required
	
	Proposal

	202. 
	PRF
	User access licenses, if limited buy licensing model:
Administrator level access allowing, access control:
· At least 2 concurrent;
· At least 5 named.
Engineering User level access: all user functions:
· At least 10 concurrent;
· At least 32 named.
All concurrent users shall be able to access the system resources and use tools and calculations in non-blocking way, concurrently without perceivable system performance degradation to other users.
	Required
	
	Proposal

	203. 
	PRF
	Automatic scripts, all scripts required to execute by technical specification, shall be executing without reducing number of concurrent user licenses.
	Required
	
	Proposal

	204. 
	PRF
	Integration data exchange with all systems described in specification requirements shall be performed in a non-blocking way and by queue without significant system performance degradation.
	Required
	
	Proposal

	205. 
	PRF
	The automatic routines described in this specification requirements shall be executed in a non-blocking way and by queue without significant system performance degradation.
	Required
	
	Proposal

	206. 
	PRF
	[bookmark: _Hlk121324299]Contingency analysis performance standalone and CGM/IGM calculation:
For a model with 5000 nodes with 500 N-1 contingencies defined, Contingency analysis calculation of 1 case shall complete under 30 seconds.
	Required
	
	Proposal



15.21. Information security and administration (ISA):
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	207. 
	ISA
	The NMM system shall implement centralized managements and control of access rights in the system. 
	Points
	
	Demo

	208. 
	ISA
	The system must support authentication with Microsoft Active Directory. 
	Required
	
	Proposal

	209. 
	ISA
	The NMM shall provide access control mechanisms for each user accessing NMM data:
· NMM system's UI,
· Admin tools,
· accessible engineering tools,
· internal programming language and external programming API, web services,
· automated execution as a service.
	Required
	
	Proposal

	210. 
	ISA
	The user right management shall be role-based, implemented by defining roles with defined access rights and assignment users or groups of users to the role or several roles.
	Required
	
	Proposal

	211. 
	ISA
	The user right management shall be implemented in administration UI.
	Required
	
	Proposal

	212. 
	ISA
	At least following user roles shall be supported at the system level:
System administrator – full access to system resources, user management, for IT support tasks.
Model administrator - creates modeling environment, coordinates the modeling work, and manages the life cycle of model evolution, access to scripts and all system functions.
Modeler -   have partial access to editing functions and model regions.
Model reader – read-only access to model data.
	Required
	
	Proposal

	213. 
	ISA
	Logging: The system shall support logging of events, including:
· Administrative actions, including:
· management of user accounts;
· configuration changes;
· Hardware/software or communication failures;
· User access events;
· Modifications to data performed by authorized users;
· Automatic script actions and integration data exchange;
· Incidents, errors, violations.
Systems log shall be protected against unauthorized modification.
Every log record shall have date and time mark.
Some logs may be provided at IT platform level.
Local log records preserved for up to 1 year.
	Required
	
	Proposal

	214. 
	ISA
	The system shall support local detailed and remote log records storage by syslog protocol. 
	Required
	
	Proposal

	215. 
	ISA
	Backup and restoration:
· The system shall survive N-1 failure without loss of functionality or performance;
· The system shall survive N-2 failure without loss of data. System functionality restoration in less than 4 hours;
· Supplier shall provide backup and restoration instruction as part of system documentation;
· The backup solution shall be described in proposal and system requirements for IT platform. For information: Customer is using Veeam as part of existing backup infrastructure;
· The data backup process shall be automatic and include all data;
· The data backup process shall be secure, providing encrypted backup data transfer and storage;
· The system shall provide administrators with way to make additional safe copy of data, to restore system from ground in case of significant disaster, affecting primary and reserve locations.  
	
	
	

	216. 
	ISA
	The system shall log-off users after defined time of non-activity.
Also, may be configured at the IT platform level.
	Required
	
	Proposal

	217. 
	ISA
	All client – server and server - server data exchange shall be secured by encryption technology, without known critical vulnerabilities. 
Also, may be configured at the IT platform level.
	Required
	
	Proposal

	218. 
	ISA
	Web service API shall provide secure access control secured encryption technology, without known critical vulnerabilities.
	Required
	
	Proposal

	219. 
	ISA
	OPDE security requirements: As the system will import and export IGM data, it must conform to these additional security requirements:
· add informational string, like "OPDE CONFIDENTIAL" to any XML, IGM, or other document derived from CGMES imported from OPDE. 
	Required
	
	Proposal

	220. 
	ISA
	Documentation: following documentation shall be supplied in electronic form:
· Source code and description for custom developed automation scripts;
· Installation package for system restoration;
· System restoration plan and instruction;
· User manual;
· Administration reference;
· Programming reference;
	Required
	
	Proposal

	221. 
	ISA
	End user platform compatibility: User interface browsers and software for all users shall be compatible with following platforms: 
· Windows 10 64 bit and Windows 11 64 bit,
· Google Chrome and Microsoft Edge.

	Required
	
	Proposal

	222. 
	ISA
	NMM software on both user and server systems shall be compatible with major antivirus software suites as well as windows build in security tools. Please indicate in proposal if there are known conflicts with major antivirus/antimalware software.
 
	Required
	
	Proposal

	223. 
	ISA
	The system hall be compatible with Zabbix monitoring system
	Required
	
	Proposal



15.22. Maintenance and support (MSR)
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	224. 
	MSR
	Terms of maintenance and support (Support) must be included into proposal;
	Points
	
	Proposal

	225. 
	MSR
	Duration of Support, included with this tender offer, is: 
· According to the agreement from day of commissioning.
	Required
	
	Proposal

	226. 
	MSR
	Maintenance and support of the system, including licenses during implementation stage shall be included into implementation costs.
	Required
	
	Proposal

	227. 
	MSR
	Support access:
Emergency request: Supplier shall provide phone number for emergency support requests, with 1-hour response during Supplier working time.
Major and Standard support requests: The Supplier provides Customer access to the support service e-mail and web information system, with a "Next Business Day" action response service level.
	Required
	
	Proposal

	228. 
	MSR
	Support service level, the reported defects shall be resolved:
· For emergency request on NMM system, that are system unavailability issues that cannot be restored by Customer's personnel, resolution process shall be started immediately and resolved as soon as possible, but not later that next calendar day.
· For major issues (Category 1), that impact performance of any major function and there is no workaround solution. Response time of 4 hours shall be provided. Resolution time shall not exceed 3 business days.
· For all other issues (Category 2), - Resolution time shall not exceed 20 business days. 
	Required
	
	Proposal

	229. 
	MSR
	Within the Support service, Supplier shall ensure the resolution of information security vulnerabilities by making available to Customer security patches for known or reported by Customer vulnerabilities ASAP but no longer than 40 business days from being informed about the vulnerability.
	Required
	
	Proposal

	230. 
	MSR
	Software updates: within support service, Supplier shall provide:
· Base system software updates to newest released versions.
· Updates to custom developed functionality if required for compatibility with base updates.
· Updates to the supplier supported library of equipment models
· Updates to protocols, specifically required maintain compatibility with latest adopted by ENTSO-E CGMES protocol version.
· Active support contracts with 3rd party vendors of NMM software components, if any.
	Required
	
	Proposal

	231. 
	MSR
	Software updates: system shall provide a process to reverse installed updates to previous version, preserving model data integrity. 
	Required
	
	Proposal

	232. 
	MSR
	Development and acceptance system. 
In addition to the main production system, Supplier shall provide Customer with a separate system instance for testing updates, configuration changes and development.   
	Required
	
	Proposal

	233. 
	MSR
	Within the support service, Supplier shall ensure the resolution of information security vulnerabilities by making available to Customer security patches for publicly known or discovered by Customer or known to the Supplier vulnerabilities within 40 business days of publication or notification from the Customer.
	Required
	
	Proposal



15.23. Testing and acceptance procedure (TA).
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	234. 
	TA
	Prior to delivery to customer: The security tests should be performed by Supplier for the most common security vulnerabilities listed on the OWASP website and ensure that test results are documented in accordance with OWASP recommendations.
	Required
	
	Proposal

	235. 
	TA
	Prior to delivery to customer: A list of standard tests are performed by Supplier in a test environment on the test database to ensure that the system meets requirement specification.
	Required
	
	Proposal

	236. 
	TA
	Prior to final acceptance act signature, following conditions shall be met:
· Supplier has performed implementation works and tests;
· Customer had no issues with the system to perform its part of implementation works due to system deviation from specification requirements;
· Customer has tested the implemented system, for up to 30 days in production-like operation.
· There are no unresolved significant deviations from these technical requirements, reported during implementation and test operation period.  
	Required
	
	Proposal



15.24. Training
	ID
	Code
	Description of requirement
	Compliance
	Comment
	Evaluation:

	237. 
	TR
	Supplier provides training to Customer’s personnel to gain practical experience, on using, administrating and developing the NMM system, without constant support by Supplier. 
	Required
	
	Proposal

	238. 
	TR
	For each session (see below), the training shall include offline training materials (documentation, videos etc.) and live training (online or in classroom);
	Required
	
	Proposal

	239. 
	TR
	Training program is included to the proposal.
	Required
	
	Proposal

	240. 
	TR
	The training shall be delivered in 3 sessions: 
1. Training for administrators and power users, carried out before or immediately after the respective users can access the delivered system and before model building and integration phases;
2. Training for development, carried out before ACF development phase;
3. Training for electric and planning engineering personnel – end users of the NMM system. 
	Required
	
	Proposal

	241. 
	TR
	At least following topics shall be covered in training for development:
· display editing, building and maintenance,
· report generation,
· software trouble-shooting and maintenance,
· development and integration of new applications into NMM,
· Integration, communication protocols and interfaces.
	Required
	
	Proposal

	242. 
	TR
	At least following topics shall be covered in training for end users:
· Review of software architecture features and usage patterns;
· Review of each functional module.;
· Building and maintaining NMM core model data;
· Maintaining NMM data;
· Automation of engineering tasks.

	Required
	
	Proposal
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