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[bookmark: _Toc158699229][bookmark: _Toc231954583]Executive Summary
This document presents the outcomes of OpenADR Certification Testing conducted for Loytec, focusing on the configuration of the Virtual End Node (VEN) to ensure proper functionality and signal acceptance. The testing encompassed various profiles and services, with specific attention given to PULL configurations over Simple HTTP.
The testing achieved a high level of success overall. While encountering initial connectivity issues between the Test Harness and the VEN, which delayed the commencement of testing activities, these issues were investigated and resolved through collaboration between the testing team and the client. Following successful establishment of connectivity, test execution proceeded smoothly.
A total of 11 test cases within the certification suite were descoped as they were either designated as self-test scenarios or not applicable based on the client's Protocol Implementation Conformance Statement (PICS). Of the remaining 85 applicable test cases, 100% passed successfully.
The executed test cases validated key OpenADR functionality, including VEN registration, event management, polling behaviour, and reporting services, providing confidence that the implementation conforms to the applicable OpenADR certification requirements. Throughout the testing process, any issues encountered were promptly investigated and addressed, with no outstanding defects identified upon completion of testing.
In conclusion, the certification testing demonstrated that the Loytec VEN implementation successfully met the applicable OpenADR certification requirements. The successful execution of all applicable test cases provides a high level of confidence in the interoperability, reliability, and standards compliance of the solution.



[bookmark: _Toc158699230][bookmark: _Toc231954584]Introduction
This document presents the results and insights from the OpenADR Certification Testing conducted for Loytec. The aim was to validate the correct operational behaviour and interoperability of the Loytec VEN implementation under OpenADR Profile B, supporting Simple HTTP protocol. The test effort serves to confirm that Loytec’s solution can be confidently deployed and is interoperable within the broader smart energy ecosystem.
[bookmark: _Toc231954585]Approach
The testing approach involved a systematic process to validate the functionality, interoperability, and standards compliance of Loytec’s Virtual End Node (VEN) implementation against the OpenADR 2.0b specification. Testing was conducted using the OpenADR Alliance Test Harness in accordance with the applicable certification test procedures.	Comment by Xili Zhang: In this section, “Airzone” should be replaced with the correct customer name, “Loytec,”

[bookmark: _Toc231954586]Test Environment Configuration
A virtual machine environment was configured to host the OpenADR Alliance Test Harness. Network and firewall settings were updated as required to allow secure communication between the Test Harness and the Device Under Test (DUT).

The client configured and maintained the DUT (VEN) throughout testing. Connection details, certificates, and configuration parameters were exchanged and verified to ensure successful communication between the Test Harness and the DUT.

[bookmark: _Toc231954587]Test Harness and DUT Configuration
Prior to execution, the Test Harness was configured with the appropriate test profile and communication settings. The DUT was configured by the client to connect to the Test Harness using the agreed endpoint, certificates, and transport settings.

Connectivity and registration were verified before commencing formal certification testing.

[bookmark: _Toc231954588]Test Execution
Testing was performed using the OpenADR Alliance Test Harness, which provides a controlled environment for executing certification test cases and validating protocol compliance.

The testing process consisted of the following activities:
Selecting and configuring the required certification test cases within the Test Harness.
Executing each test case in accordance with the documented test procedures.
Monitoring message exchanges between the DUT and the Test Harness.
Reviewing Test Harness logs, protocol messages, and DUT responses to verify compliance with expected behaviour.
Recording execution results and any observations identified during testing.

[bookmark: _Toc231954589]Event and Communication Validation
Where required by the test procedures, the DUT exchanged OpenADR messages with the Test Harness to validate registration, event distribution, polling behaviour, reporting functionality, and security requirements.

Message exchanges were monitored throughout testing to confirm that the DUT correctly processed and responded to OpenADR requests and events in accordance with the OpenADR 2.0b specification.

[bookmark: _Toc231954590]Communication Protocol
Certification testing was performed using the OpenADR 2.0b Simple HTTP transport with a PULL communication model, as defined within the client's Protocol Implementation Conformance Statement (PICS).

All applicable certification test cases within the agreed scope were executed using this configuration.


[bookmark: _Toc158699232][bookmark: _Toc231954591]Scope 
	Simple HTTP - Pull

	Role
	Service
	Profile B

	VEN
	 EiEvent
	In Scope

	VEN
	EiOpt
	In Scope

	VEN
	EiReport 
	In Scope

	VEN
	EiRegisterParty
	In Scope

	VEN
	General
	In Scope


[bookmark: _Toc158699233][bookmark: _Toc231954592]Test Results
[bookmark: _Toc158699234][bookmark: _Toc231954593]Test Execution Details
	Test Execution Details

	Testing Start
	Testing finish
	Status

	15/06/26	Comment by Xili Zhang: Could the test start date be incorrect? I noticed that some of the test logs have an earliest date of 12 May — could you please double-check?
	 04/06/26
	All Tests completed



[bookmark: _Toc158699235][bookmark: _Toc231954594]Test Coverage and Results
This section details the outcomes of the test executions for our testing process. The test logs for each test case can be found in the appendix.

	Test Execution Results (HTTP)

	Number of test cases
	Number of test cases Executed
	Number of Test Cases Passed
	Number of test cases failed
	Number of test cases descoped

	96
	85
	85
	0
	11



[bookmark: _Toc158699236][bookmark: _Toc231954595]Descoped Test Cases
Several test cases were excluded from the execution scope. These test cases were either identified as optional within the Protocol Implementation Conformance Statement (PICS) or designated as self-test placeholders within the OpenADR Test Harness.
	Descoped Test cases

	Test Case ID
	Reason

	R1_3070_TH_VTN_1
	Optional TC 

	R1_3080_TH_VTN_1
	Optional TC

	R1_3090_TH_VTN_1
	Optional TC 

	R1_3100_TH_VTN_1
	Optional TC

	R1_3120_TH_VTN_1
	Optional TC 

	R1_3130_TH_VTN_1
	Optional TC

	A_E1_0285_TH_VTN_1
	Optional TC

	E1_1065_TH_VTN_1
	Self-test only

	G1_4011_TH_VTN_1
	Self-test only

	P1_2050_TH_VTN_1
	Self-test only

	N1_0080_TH_VTN_1
	Self-test only



As these test cases were either outside the agreed certification scope or designated as self-tests, they were not included within the formal certification execution results.



[bookmark: _Toc158699238][bookmark: _Toc231954596]Test Overview
Overall, the certification testing was completed successfully. During the initial setup phase, some issues were encountered with the Test Harness configuration, which delayed the commencement of testing. Once these issues were resolved, execution proceeded as planned. Following completion of all planned testing activities, all 85 in-scope test cases passed, resulting in a 100% pass rate for the certification scope.

[bookmark: _Toc158699239][bookmark: _Toc231954597]RAID Log
	RAID Log

	ID
	RAID Category
	Description
	Probability
	Impact
	Mitigate

	R1
	Risk
	Descoped tests not run due to being Placeholders for ‘Self-test’.
	Low
	Low
	Client to run self-test test cases



	ID
	RAID Category
	Description
	Status
	Mitigate

	I1
	Issue
	Initial Test Harness setup issues delayed execution of certification testing.
	Closed
	VM was configured to allow inbound HTTP requests on port 8443



	ID
	RAID Category
	Description
	Owner

	A1
	Action
	Submit certification package, including PICS and Test Summary Report, to the OpenADR Alliance.
	Loytec



[bookmark: _Toc231954598]Recommendation
Based on the results of the certification testing, the Loytec VEN implementation demonstrated compliance with all applicable OpenADR 2.0b certification requirements within the agreed testing scope.

It is recommended that:
The certification submission package be reviewed to ensure all required documentation, including the PICS and Test Summary Report, is complete and reflects the final test results.
Any optional test cases that were not executed as part of the certification scope be considered for future internal testing where relevant to the product's intended deployment scenarios.
Regression testing be performed following any significant changes to the VEN implementation, security certificates, communication interfaces, or OpenADR functionality to ensure continued compliance.
The client retains the certification evidence, test logs, and supporting documentation for future reference and audit purposes.

Based on the successful completion of all in-scope certification test cases, the solution is considered ready for submission as part of the OpenADR certification process.


[bookmark: _Toc231954599]Appendices
[bookmark: _Toc231954600]Test Case Logs 
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