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Purpose of this document is to provide information and examples how to use NUCS Web API interface. All examples will be in HTTP GET. This How-To document is an extension of the NUCS - 06 Public API Documentation {latest-version}.docx which is detailed specification of the NUCS API describing more than just Web API.
[bookmark: _Toc23877171][bookmark: _Toc23755677][bookmark: _Toc23877178][bookmark: _Toc23755679][bookmark: _Toc23877180][bookmark: _Toc23755680][bookmark: _Toc23877181][bookmark: _Toc23755681][bookmark: _Toc23877182][bookmark: _Toc23755683][bookmark: _Toc23877184][bookmark: _Toc23755687][bookmark: _Toc23877188][bookmark: _Toc23755690][bookmark: _Toc23877191][bookmark: _Toc23755693][bookmark: _Toc23877194][bookmark: _Toc23755697][bookmark: _Toc23877198][bookmark: _Toc23755698][bookmark: _Toc23877199][bookmark: _Toc23755699][bookmark: _Toc23877200][bookmark: _Toc142491674]Web API Request Examples
Web API - The restful API, synchronous interface.
· HTTP GET - parameters are a part of URI string
· https://<NUCS>/api?securityToken=<MYTOKEN>& followed by Parameter Name = Parameter Value, where each pair of parameter name and value are separated by &.
· Parameter Names used for building the query are described in the document NUCS - 06 Public API Documentation {latest-version}.docx.
[bookmark: _Toc23877202][bookmark: _Toc23877203][bookmark: _Ref23875243][bookmark: _Toc142491675]Filtering by Document ID
Used when mRID of the Unavailability Message is known by the user and the user wants to get the most up to date version of the Unavailability Message.
Request: 
https://<NUCS>/api?securityToken=<TOKEN>&documentType=<TYPE>&mRID=<ID>
Example:
https://<NUCS>/api?securityToken=<TOKEN>&documentType=A76&mRID=BEkHpuNNPGjpv2M8tjHYLQ
Mandatory parameters:
· documentType
· mRID (naturally when filtering by Document ID)
Optional parameters ignored even if used:
· TimeInterval
· TimeIntervalUpdated
Other optional parameters can be used and are applied. As the mRID parameter identify the message uniquely it is not recommended to use other parameters in connection with mRID. Keep in mind that filtering criteria are connected with logical AND, thus combining mRID with other parameters can lead to overdetermined request resulting in empty response.
Response:
· For Consumption, Production, Generation, and Off-shore Grid Unavailability Message type and for Other Market Information single Unavailability Message with requested mRID is returned.
· For Transmission Grid Unavailability Message collection of Unavailability Messages with requested mRID are returned. Each of returned message corresponds to single time series of Transmission Grid Unavailability for particular oriented border.
[bookmark: _Ref23864549][bookmark: _Toc142491676]Filtering by Document ID and Version
Used when mRID of the Unavailability Message is known by the user and the user wants to get any version of the Unavailability Message. The version used is the version which is displayed in the GUI.
Request: 
https://<NUCS>/api?securityToken=<TOKEN>&documentType=<TYPE>&mRID=<ID>& documentVersion=<VERSION>
Example:
https://<NUCS>/api?securityToken=<TOKEN>&documentType=A76&mRID=BEkHpuNNPGjpv2M8tjHYLQ&
documentVersion=3
Mandatory parameters:
· documentType
· mRID (naturally when filtering by Document ID)
· documentVersion (naturally when querying for particular version)
Optional parameters ignored even if used:
· TimeInterval
· TimeIntervalUpdated
Other optional parameters can be used and are applied. As the mRID parameter identify the message uniquely it is not recommended to use other parameters in connection with mRID. Keep in mind that filtering criteria are connected with logical AND, thus combining mRID with other paramet	ers can lead to overdetermined request resulting in empty response.
Response:
· For Consumption, Production, Generation, and Off-shore Grid Unavailability Message type the Unavailability Message with requested mRID and of requested version is returned.
· For Transmission Grid Unavailability Message collection of Unavailability Messages with requested mRID and of requested version are returned. Each of returned message corresponds to single time series of Transmission Grid Unavailability for particular oriented border.
[bookmark: _Ref23929693][bookmark: _Ref23929706][bookmark: _Toc142491677]Example Scenario: Retrieving all Unavailability Messages and their Versions
1. Perform a query for Consumption Unit Unavailability Messages in particular area, e.g., FI bidding zone (note that any filtering can be done) and valid in a given time interval.

https://<NUCS>/api?securityToken=<TOKEN>&documentType=A76&BiddingZone_Domain=10YFI-1--------U&timeInterval=2019-11-01T23:00Z/2019-11-31T23:00Z
2. API responds with one or more XML documents packed in single ZIP file.
3. For each returned message, perform the set of requests Filtering by Document ID and Version (4.2). Note that it does not matter whether the requests are ordered or not.
i. https://<NUCS>/api?securityToken=<TOKEN>&documentType=<TYPE>&mRID=<ID>& documentVersion=1

https://<NUCS>/api?securityToken=<TOKEN>&documentType=A76& mRID=BEkHpuNNPGjpv2M8tjHYLQ&documentVersion=1
ii. https://<NUCS>/api?securityToken=<TOKEN>&documentType=<TYPE>&mRID=<ID>& documentVersion=2

https://<NUCS>/api?securityToken=<TOKEN>&documentType=A76& mRID=BEkHpuNNPGjpv2M8tjHYLQ&documentVersion=2
iii. …
iv. https://<NUCS>/api?securityToken=<TOKEN>&documentType=<TYPE>&mRID=<ID>& documentVersion=N, where N+1 is the version of returned message with Document ID in previous query (step 2).

https://<NUCS>/api?securityToken=<TOKEN>&documentType=A76& mRID=BEkHpuNNPGjpv2M8tjHYLQ&documentVersion=5, assuming in this example that version number received in step 1 was version 6 and thus there is no need to query for version number 6 again.
4. Full history of all Unavailability Messages returned in step 2 is retrieved.
[bookmark: _Toc142491678][bookmark: _Toc23877211][bookmark: _Toc23877212]Example Scenario: Get all Fragments of Transmission Unavailability
All borders (fragments) defined in Transmission Unavailability are retrieved as a separate XML documents packed in singe returned ZIP file.
1. Perform a query for Transmission Grid Unavailability Message on particular oriented border, e.g., FI -> SE3 and valid in a given time interval.

https://<NUCS>/api?securityToken=<TOKEN>&documentType=A78&In_Domain=10Y1001A1001A46L&Out_Domain=10YFI-1--------U&timeInterval=2019-11-01T23:00Z/2019-11-30T23:00Z
2. Let assume that single XML file is returned from API. Returned XML corresponds to time series for FI -> SE3 border which is part (fragment) of Transmission Grid Unavailability Message which can contain more than this one time series for more oriented borders. 
· Note that in the XML comment Fragments the number of total time series composing the whole Unavailability Message in Transmission Grid is provided.
3. Use mRID from returned XML as a filtering parameter of request Filtering by Document ID (4.1).

https://<NUCS>/api?securityToken=<TOKEN>&documentType=A78&mRID=ef203b241be940e7aae528e542a6ea82
4. API responds either with one or more XML documents packed in the single ZIP file. Returned XML documents are for the most up to date version. Provided the version history is needed, previous scenario Example Scenario: Retrieving all Unavailability Messages and their Versions (4.3) can be applied as next steps.
· The number of Fragments can be checked against the number of returned XML documents. In case that returned number of XML documents is lower than the number of Fragments, it means that the remaining number (the number of fragments minus the number of returned XML documents) of time series has not been published yet. This case can occur in short time period after updating Transmission Grid Unavailability Message when the Unavailability Message is being published asynchronously.
[bookmark: _Toc23877205][bookmark: _Toc23877214][bookmark: _Toc23877215][bookmark: _Toc23877216][bookmark: _Toc142491679]Example Scenario: Retrieving Currency Exchange Rates for Specific Currency and time interval
1. Perform a query for currency exchange rates for a particular currency (DKK) and time interval 1.4. – 1.5.2022.  
https://<NUCS>/api?securityToken=<MYTOKEN>&documentType=Z07&currency=DKK&periodStart=202204010000&periodEnd=202205010000
2. API responds with one XML file containing currency exchange rate value for each day of selected time interval. 
[bookmark: _Toc142491680]Example Scenario: Countertrade data
1. Perform a query for countertrade data reported on DK1 bidding zone by Energinet for a specific time interval. 
https://<NUCS>/api?securityToken=<MYTOKEN>&documentType=A91&timeInterval=2022-11-01T23:00Z/2022-12-01T23:00Z&biddingzone_domain=10YDK-2--------M&DocumentSender=10X1001A1001A248
2. API responds with one or more XML documents
[bookmark: _Toc142491681]Example Scenario: Infeed data
2. Perform a query for infeed data reported by Statnett for a specific time interval. 
https://nucs-test.unicorn.com/api?securityToken=7f0e4d38-b603-4235-b0a5-e5a576cfa8ad>&timeInterval=2023-02-01T23:00Z/2023-07-22T23:00Z&documentType=INFEED&DocumentSender=10X1001A1001A38Y
3. API responds with one or more XML documents
[bookmark: _Toc142491682]Request Validations
It is important to note that Web API is built using general functionality from Transparency Platform Framework which covers more business domains, not only Outages or Balancing. Each Web API request is validated using a set of validations. Domain and data items from which the data should be retrieved are identified by one or more parameters in Web API request. For each data item the combination of these parameters can be different.
Based on this fact, if the combination of parameters or its values are not valid, error message can be returned. If the error message does not make sense to the user, parameters should be checked according to the specification. It depends on the order of the validations performed. 
E.g., if the documentType is not used when the user is going to query Unavailability Messages, then more general error message that timeIinterval is missing is returned. The parameter timeInterval can be ignored after data item is clearly specified in the request exactly, using documentType
[bookmark: _Toc142491683]Handling of Data Limit by Time Interval Halving
This method is recommended general approach how to get over the error message “Data limit exceeded”. It can be applied to any request when results in the aforementioned error message.
In case that “Data limit exceeded” error is received as a response to API request, next API request must be adjusted to reduce the number of records to be returned. Iterative approach is proposed to find sufficient filtering parameter values to get some unavailability messages in response. Iterative approach is based on halving of TimeIntervalUpdate (also known as bisection method). It is important to apply this method on TimeIntervalUpdate (or alternatively pair of PeriodStartUpdate and PeriodEndUpdate). During the whole procedure, when the interval is consecutively halved, it is ensured that no create, update, or cancellation of messages within this time interval is performed. All such potential operations can be performed only with time of update greater than the end of TimeIntervalUpdate.
[bookmark: _Toc142491684]Algorithm
TimeIntervalUpdate (or alternatively pair of PeriodStartUpdate and PeriodEndUpdate) queries based on time stamp of unavailability message update thus the queried unavailability message fits either to first half or to second half. The algorithm will be performed as follows.
1. Request: TimeIntervalUpdate = [S; E1)
2. Response: “Data limit exceeded” error
3. Next step is halving of TimeIntervalUpdate, new end date time is E2 = (E1 – S)/2
4. Request: TimeIntervalUpdate = [S; E2), i.e., request for first half of previous time interval
5. …
6. Request: TimeIntervalUpdate = [S; EN)
7. Response: ZIP archive, single XML, or No matching data
8. Return EN to be able to create a consecutive request.
The rest of original TimeIntervalUpdate = [S; E1), which is [EN; E1), must be obtained using the next runs of the algorithm. Parameter S for the next run must be S = EN from the previous run to ensure consistent result. Parameter E1 for next run can be changed as required.
Note that halving of TimeInterval, which relates to time period when the outage is active, would result to duplicate records across multiple responses if halving applied. The reason is that the filtering is performed in the sense of intersection of time intervals and thus some unavailability message can fit to both first and second half of queried time interval.
[bookmark: _Toc142491685]Example
Assume that there are 5 unavailability messages which were updated in time interval from S to E1. Let further assume that number of records in the response is limited to 3.
Then, the first request for TimeIntervalUpdate = [S; E1) results in “Data limit exceeded” error. Time interval is halved and request is sent for TimeIntervalUpdate = [S; E2) which results in ZIP file containing 3 XMLs.
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Figure 1 – Halving of TimeIntervalUpdate to reduce the amount or data to be returned.

[bookmark: _Toc142491686] XML to GUI Mapping
To easily navigate from NUCS GUI screens to XML documents retrieved by XML export or by WebAPI requests and vice versa, there is provided an excel file with the mapping tables. The excel workbook NUCS GUI2XML mapping.xlsx, which is attachment of this document, contains two sheets for each type of unavailability message. The first one contains screenshot from GUI with numbered fields while the latter contains mapping between GUI fields and XML elements. Note that for elements, which are rather technical and are not reflected in the GUI, there is no mapping applicable.
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In the sheets with mapping, the reader can order rows by GUI Order column and thus easily navigate in the direction from GUI to XML or the reader can order rows by XML Order column and thus easily navigate in the opposite direction from XML to GUI.
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