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1 Introduction 170 

1.1 Motivation 171 

The objective of this document is to provide a basis for interoperability and comparable quality 172 

assurance for EEBus member companies and organizations regarding the various components used 173 

to meet the high-level requirements described in [LPP1.0.0]. 174 

Due to independent implementations of different vendors which lead to a high degree of complexity, 175 

the avoidance of implementation and interpretation errors is the goal for an interoperable system. 176 

Therefore, the technical specification for Limitation of Power Production defines a generic 177 

framework for interoperable technology-independent implementations. To verify the desired 178 

interoperable behaviour between various applications, hardware and software components, the test 179 

specification is necessary. 180 

This test specification defines a test suite of abstract test cases being relevant in order to ensure 181 

defined behaviour and to derive an agreed and common set of specific conformance tests. 182 

The conformance tests described in this document are generic to apply to different implementations 183 

and therefore increase their ability of interoperability. Implementers should gain confidence that 184 

each implementation conforms the test specification. 185 

 186 

1.2 Structure 187 

Following objectives are identified in the scope of the test specification document: 188 

- Specification of abstract test cases in agreement with the respective requirements 189 

- Defined set of abstract test cases 190 

- Standardized procedures within the abstract test cases 191 

- Forming basic internals (due to black box testing) of each test in a defined test description 192 

 193 

1.3 Limitations 194 

Considering that it is impossible to define an exhaustive test suite due to independent 195 

implementations within different hardware approaches, these tests do not include the assessment of 196 

performance nor robustness or reliability of an implementation. The test specification itself cannot 197 

guarantee conformance to the technical specification since it detects errors rather than their 198 

absence. Hence, no guarantee of interoperability is given if the implementation is only conforming 199 

the test specification. It also focuses on the correct behavior rather than the verification of messages 200 

generated by a device under test (DUT). Due to this limitation, only limited tests are defined in this 201 

test specification to verify that a DUT message complies with the limits defined in [LPP1.0.0]. 202 

In addition, no measurement requirements are specified for checking the Active Power Production 203 

Limit and Failsafe Production Power Limit to be maintained during test executions. A test engineer 204 

may still use appropriate measuring equipment to verify conformance to these limits. 205 

 206 
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1.4 Contact information 207 

Questions regarding the conformance process that are not addressed by this document should be 208 

directed to: info@eebus.org. 209 

  210 

mailto:info@eebus.org
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2 Scope 211 

The purpose of the EEBus test specification for the technical specification of the Use Case "Limitation 212 

of Power Production" (short name: LPP) is to verify the conformance to section 2 of [LPP1.0.0]. 213 

This document focuses on defining a conformance test suite which is then used as a necessary 214 

requirement for interoperability tests when dealing with projects using the EEBus technical 215 

specification for the Use Case "Limitation of Power Production". 216 

Furthermore, this document mainly refers to the testing of the Controllable System and only covers 217 

rudimentary functional testing of the Energy Guard. 218 

 219 

2.1 Overview 220 

This document contains scope, referenced documents, abstract test cases (such as conformance or 221 

scenario) and test procedures for a Device Under Test (DUT) implementing the LPP according to the 222 

following document which define the Limitation of Power Production and its underlying resources as 223 

defined in: 224 

- EEBus_UC_TS_LimitationOfPowerProduction_V1.0.0 ([LPP1.0.0]) 225 

It provides a detailed description of each test, including as applicable, identification number(s) (ID) 226 

and used configurations. 227 

In chapter 3, referenced documents are provided. 228 

A detailed terms and abbreviations description can be found in chapter 4. 229 

Chapter 5 defines the requirements which serve as the foundation on which the abstract test cases 230 

are based on. 231 

In chapter 6, a framework for the abstract test cases and their execution is described. The sections 232 

contain general information and descriptions as well as the data sets to be used. 233 

The chapters 7 and 8 contain the high-level abstract test cases for both Energy Guard and 234 

Controllable System which describe the step-by-step actions, expected results and any special 235 

conditions necessary for testing. 236 

Due to different approaches while using [LPP1.0.0] the abstract test cases are defined to be 237 

applicable for any specific implementation. 238 

  239 
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3 References 240 

The following documents include essential guidelines and requirements which, through reference in 241 

this text, constitute guidelines and requirements of this document. In case of dated references, 242 

subsequent amendments to, or revisions of, any of these publications do not apply. Latest issue of 243 

undated references shall be used unless otherwise agreed. 244 

 245 

3.1 EEBUS documents 246 

[LPP1.0.0] EEBus_UC_TS_LimitationOfPowerProduction_V1.0.0.pdf 

[ParameterSheet] EEBus_LPP_ParameterSheet_V1.0.0.xlsx 

 247 

3.2 Normative references 248 

[RFC2119] IETF RFC 2119: 1997, Key words for use in RFCs to indicate 

requirement levels (please see section 4.1 for details) 

  249 
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4 Terms, definitions and abbreviations 250 

4.1 Terms and definitions 251 

Within the scope of this document terms and definitions given in [LPP1.0.0] and the following apply. 252 

As a source of common terminology for use in standardization please see the following databases of 253 

ISO, IEC and ISTQB: 254 

- ISO Online Browsing Platform (OBP): https://www.iso.org/obp/ui 255 

- IEC Electropedia: https://www.electropedia.org/ 256 

- ISTQB Glossary: https://glossary.istqb.org/en/search/ 257 

NOTE 1 Hyperlinks included in this document are subject to its validity at the time of publication, 258 

hence no guarantee can be given by the EEBus Initiative e.V. for its long-term validity. 259 

 260 

4.1.1 Abstract Test Case 261 

A test case without specific (implementation level) values for input data and expected results. 262 

 263 

4.1.2 Black Box Testing 264 

Black Box Testing is a software testing method in which the behaviour of a DUT is tested without 265 

having knowledge of internal code structure, implementation details and internal paths. This method 266 

mainly focuses on input and output of software applications. 267 

 268 

4.1.3 Device Under Test (DUT) 269 

A Device Under Test is a single component, an assembly or an appliance that is undergoing testing. 270 

 271 

4.1.4 Expected result 272 

The observable presumed behaviour of the DUT based on its test step. 273 

 274 

4.1.5 LPP Instances 275 

The LPP instances describe the possibility of implementing the Use Case in different constellations. 276 

LPP instance 1: The power production limit is first sent from the EG (e.g., Control-Box) to the 277 

Customer Energy Manager (CEM). The CEM then tries to control its connected appliances to achieve 278 

this limit at the grid connection point. 279 

LPP instance 2: The energy guard (located on a CEM) sends a dedicated power production limit to an 280 

appliance. 281 

NOTE 2 For further information regarding the LPP instances please refer to section 6.9 and 282 

[LPP1.0.0] section 2.4. 283 

https://www.iso.org/obp/ui
https://www.electropedia.org/
https://glossary.istqb.org/en/search/
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 284 

4.1.6 MAY 285 

Verbal form (as defined in [RFC2119]) used to indicate a course of action permissible and optional 286 

within the limits of the Use Case ([LPP1.0.0]). 287 

 288 

4.1.7 Negative testing 289 

Negative testing is a testing method which checks whether the application reacts as expected to an 290 

input or an operation that does not meet application requirements, e.g. by correctly rejecting invalid 291 

or improper data sets as an input. 292 

NOTE 3 During test execution, values may be used (e.g. positive APPL values) that may violate 293 

the requirements defined in [LPP1.0.0]. 294 

 295 

4.1.8 Positive testing 296 

Determines that the DUT works as expected by providing valid data sets as an input. 297 

NOTE 4 This type of test behaviour is primarily defined in this document. 298 

NOTE 5 During test execution, values may be used (e.g. positive APPL values) that may violate 299 

the requirements defined in [LPP1.0.0]. 300 

 301 

4.1.9 Pre-condition 302 

The test steps needed to define a stable state of a test item and its environment prior to the test 303 

case execution. 304 

 305 

4.1.10 SHALL 306 

Verbal form (as defined in [RFC2119]) used to indicate requirements strictly to be followed in order 307 

to conform to the standard. 308 

 309 

4.1.11 SHOULD 310 

Verbal form (as defined in [RFC2119]) used to indicate that among several possibilities one is 311 

recommended as particularly suitable, or that a certain course of action is preferred but not 312 

necessarily required. 313 

 314 

4.1.12 Specific Test Case 315 

Within this document specific test cases are derived from abstract test cases by adding defined data 316 

sets. 317 

 318 
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4.1.13 Test suite 319 

A set of test cases to be executed in a specific test run. 320 

 321 

4.1.14 Verdict 322 

Test verdicts are used to indicate the consequence/outcome of the execution of a test case. Possible 323 

outcome statements are "passed", "failed" or "not applicable" as defined in section 6.10. 324 

 325 

4.2 Abbreviations 326 

For the present document following abbreviations apply. 327 

Term/ 
Abbreviation 

Description 

ACK Acknowledgement 

APPL Active Power Production Limit 

ATC Abstract Test Case 

CEM Customer Energy Manager 

CS Controllable System 

DUT Device Under Test 

EG Energy Guard 

FPAPL Failsafe Production Active Power Limit 

LPP Limitation of Power Production 

MFSDM Maximum Failsafe Duration Minimum 

NACK Negative Acknowledgement 

NT Negative Testing 

PFPAPL Pre-Configured Failsafe Production Active Power Limit 

PFSDM Pre-Configured Failsafe Duration Minimum 

PT Positive Testing 

Ref No Reference Number 

STC Specific Test Case 

TC Test Case 

TestSpec Test Specification 

UC Use Case 
Table 1: Abbreviations 328 

  329 
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5 Requirements 330 

5.1 Mapping of requirements 331 

Within this document, unique identifiers are used primarily for each mandatory requirement 332 

extracted from [LPP1.0.0] allowing full traceability and easier management. Related recommended 333 

or optional requirements are provided with a sub-requirement ID following design guidelines of 334 

[LPP1.0.0]. In addition, markers used in [LPP1.0.0] are provided as well as the corresponding sections 335 

to ensure a quick search in the Use Case. 336 

The short form of the identifier is as follows: 337 

[LPP-TS-xxx/y] 338 

Definition: 339 

- "LPP" represents the use case abbreviation of the technical specification [LPP1.0.0]; 340 

- "TS" stands for Test Specification; 341 

- "xxx" represents the unique number for the individual requirement; and 342 

- "y" symbolizes a unique number and is only used for sub-requirements. 343 

The notation of the Use Case references as well as an example is given below. 344 

Ref No: marker, section(s) 345 

Example: 346 

Ref No: [LPP-022], 2.1, 2.2, 2.6.2.1 and 2.7.1 347 

 348 

5.2 Requirements and definitions extracted from [LPP1.0.0] 349 

[LPP-TS-001] The APPL SHALL always be lower than or equal to zero as defined in [LPP1.0.0], Ref 

No: [LPP-001], 2.8.1. 

[LPP-TS-001/1] A limit MAY have a duration that states the time the limit is valid for as defined in 

[LPP1.0.0], Ref No: [LPP-004], 2.6.1.1. 

[LPP-TS-001/2] The EG MAY activate or deactivate the limit as defined in [LPP1.0.0], Ref No: [LPP-

008], 2.6.1.1. 

[LPP-TS-002] The CS SHALL confirm an accepted APPL with an ACK as defined in [LPP1.0.0], Ref 

No: [LPP-002/1], 2.2 and 2.6.1.1. 

[LPP-TS-003] The CS SHALL confirm an accepted FPAPL with an ACK as defined in [LPP1.0.0], Ref 

No: [LPP-002/2], 2.6.2.1. 

[LPP-TS-004] If the APPL value cannot be applied by the CS, the EG SHALL be informed with a 

NACK as defined in [LPP1.0.0], Ref No: [LPP-003/1], 2.2 and 2.6.1.1. 
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[LPP-TS-005] Write commands on the FPAPL or Failsafe Duration Minimum, that are not 

accepted by the CS SHALL be declined with a NACK as defined in [LPP1.0.0], Ref 

No: [LPP-003/2], 2.2 and 2.6.2.1. 

[LPP-TS-006] The heartbeat of the EG SHALL be sent at least every 60 seconds as defined in 

[LPP1.0.0], Ref No: [LPP-005] and [LPP-031], 2.1 and 2.6.3.1. 

[LPP-TS-007] The heartbeat of the CS SHALL be sent at least every 60 seconds as defined in 

[LPP1.0.0], Ref No: [LPP-006] and [LPP-032], 2.1 and 2.6.3.1. 

[LPP-TS-008] If the CS has a duration set on the APPL it SHALL deactivate the limit as soon as the 

duration expires (reaches the value "0s") as defined in [LPP1.0.0], Ref No: [LPP-

007], 2.6.1.1. 

[LPP-TS-008/1] The CS MAY remove the duration as soon as the duration is expired as defined in 

[LPP1.0.0], 2.6.1.1. 

[LPP-TS-009] The CS SHALL set the APPL to "activated" or "deactivated" according to its state as 

defined in [LPP1.0.0], Ref No: [LPP-009], 2.6.1.1. 

[LPP-TS-009/1] If in state "limited" the APPL SHALL be activated as defined in [LPP1.0.0], Ref No: 

[LPP-009/1], 2.3.2. 

[LPP-TS-009/2] After a (re)start the APPL SHALL be deactivated by the CS as defined in [LPP1.0.0], 

Ref No: [LPP-009/2], 2.3.2. 

[LPP-TS-009/3] If in state "init", "unlimited/controlled", "failsafe state" or 

"unlimited/autonomous" the APPL SHALL be deactivated by the CS as defined in 

[LPP1.0.0], Ref No: [LPP-009/2], 2.3.2. 

[LPP-TS-010] The CS SHALL NOT produce more than the according nominal maximum value as 

defined in [LPP1.0.0], 2.2. 

[LPP-TS-010/1] In case the CS is not located on a CEM, it SHOULD inform the EG about its Power 

Production Nominal Max as defined in [LPP1.0.0], Ref No: [LPP-041], 2.2. 

[LPP-TS-010/2] The Power Production Nominal Max SHOULD be supported if the CS is not located 

on a CEM as defined in [LPP1.0.0], 2.6.4.1. 

[LPP-TS-010/3] In case the CS is located on a CEM, it SHOULD inform the EG about its Contractual 

Production Nominal Max as defined in [LPP1.0.0], Ref No: [LPP-042], 2.2. 

[LPP-TS-010/4] The Contractual Production Nominal Max SHOULD be supported if the CS is 

located on a CEM as defined in [LPP1.0.0], 2.6.4.1. 

[LPP-TS-011] A default value for the FPAPL SHALL be configured as defined in [LPP1.0.0], Ref No: 

[LPP-021/1], 2.2 and 2.6.2.1. 

[LPP-TS-011/1] The FPAPL value MAY be changed by the EG as defined in [LPP1.0.0], Ref No: [LPP-

021/2], 2.6.2.1. 
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[LPP-TS-011/2] As soon as the EG changes the FPAPL value in the CS, the value of the CS SHOULD 

NOT be configurable via user interface anymore (or at least a clear indication 

should be given that changing the value could possibly violate contractual 

agreements with the energy supplier) as defined in [LPP1.0.0], 2.6.2.1. 

[LPP-TS-012] The CS SHALL remain in the "failsafe state" for at least the duration specified in the 

configuration value Failsafe Duration Minimum unless another rule permits or 

requires leaving this state as defined in [LPP1.0.0], 2.1. 

[LPP-TS-013] The Failsafe Duration Minimum SHALL be pre-configured by the vendor of the CS in 

the range of 2 hours to 24 hours as defined in [LPP1.0.0], Ref No: [LPP-022/1], 

2.6.2.1. 

[LPP-TS-013/1] The value MAY be changed by the EG as defined in [LPP1.0.0], Ref No: [LPP-022/2], 

2.6.2.1. 

[LPP-TS-013/2] As soon as the EG changes the Failsafe Duration Minimum value in the CS, the  

value of the CS SHOULD NOT be configurable via user interface anymore (or at 

least a clear indication should be given that changing the value could possibly 

violate contractual agreements with the energy supplier) as defined in [LPP1.0.0], 

2.6.2.1. 

[LPP-TS-014] The maximum value for the Failsafe Duration Minimum of the CS is defined as the 

maximum value the CS accepts as write command from the EG. This maximum 

value SHALL be in the range of the pre-configured value and 24 hours as defined in 

[LPP1.0.0], 2.6.2.1. 

[LPP-TS-015] The EG SHALL choose a value for the Failsafe Duration Minimum between 2 hours 

and 24 hours as defined in [LPP1.0.0], Ref No: [LPP-022/3], 2.6.2.1. 

[LPP-TS-015/1] The CS MAY reject a write command of the EG on the Failsafe Duration Minimum if 

the submitted value is greater than the maximum value for the Failsafe Duration 

Minimum of the CS as defined in [LPP1.0.0], Ref No: [LPP-022/4], 2.6.2.1. 

[LPP-TS-016] If the CS rejects the write command on the Failsafe Duration Minimum by the EG 

when the submitted value is greater than the maximum value of the CS, it SHALL 

afterwards change the Failsafe Duration Minimum to the maximum value of the CS 

as defined in [LPP1.0.0], Ref No: [LPP-022/5], 2.6.2.1. 

[LPP-TS-017] After a restart the CS SHALL begin with a limited production stated in the FPAPL as 

defined in [LPP1.0.0], Ref No: [LPP-901/1], 2.2 and 2.3.2. 

[LPP-TS-017/1] If the CS is located on a CEM it MAY exceed the FPAPL while specific conditions 

prevent keeping the limit as defined in [LPP1.0.0], Ref No: [LPP-901/2], 2.2: 

- Legal or regulatory specifications; and 

- Uncontrolled energy producers prevent achieving the limit. 
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[LPP-TS-018] If the CS receives a heartbeat from the EG and a following activated power limit 

which is not accepted in state "init", the CS SHALL switch into state 

"unlimited/controlled" as defined in [LPP1.0.0], Ref No: [LPP-902], 2.2 and 2.3.3. 

[LPP-TS-019] If there was no change of the FPAPL by the EG before restart or if the earlier 

written data was lost during restart, the CS SHALL use its initially pre-configured 

FPAPL value as defined in [LPP1.0.0], Ref No: [LPP-903], 2.2 and 2.3.3. 

[LPP-TS-020] If the CS receives an EG heartbeat and a following activated power limit which is 

accepted in state "init", the CS SHALL switch into state "limited" as defined in 

[LPP1.0.0], Ref No: [LPP-904], 2.2 and 2.3.3. 

[LPP-TS-021] If the CS receives an EG heartbeat and a following deactivated power limit in state 

"init", the CS SHALL switch into state "unlimited/controlled" as defined in 

[LPP1.0.0], Ref No: [LPP-905], 2.2 and 2.3.3. 

[LPP-TS-022] If in state "init" or "failsafe state" the CS MAY switch into "unlimited/autonomous" 

state for conditions defined in [LPP1.0.0], 2.2 and 2.3.3. 

[LPP-TS-022/1] If the CS does not receive any Heartbeat or receives a heartbeat but no following 

write on the APPL from the EG within 120 seconds since entering the state "init", 

the CS MAY switch into state "unlimited/autonomous" as defined in [LPP1.0.0], Ref 

No: [LPP-906], 2.2 and 2.3.3. 

[LPP-TS-022/2] The CS MAY leave the "failsafe state" and switch into "unlimited/autonomous" 

state if the EG Heartbeat is received again, but no write command on the APPL is 

received within 120s as defined in [LPP1.0.0], Ref No: [LPP-921], 2.2 and 2.3.3. 

[LPP-TS-022/3] The CS MAY leave the "failsafe state" after expiry of the Failsafe Duration 

Minimum and switch into "unlimited/autonomous" state as defined in [LPP1.0.0], 

Ref No: [LPP-922], 2.2 and 2.3.3. 

[LPP-TS-022/4] If the CS is located on a CEM it MAY exceed the FPAPL, but only if and just as long 

as one of these conditions prevent keeping the FPAPL as defined in [LPP1.0.0], 2.2: 

- Legal or regulatory specifications; and 

- Uncontrolled energy producers prevent achieving the limit. 

[LPP-TS-022/5] If the CS is not located on a CEM it MAY exceed the FPAPL, but only if and just as 

long as one of these conditions prevent keeping the FPAPL as defined in [LPP1.0.0], 

2.2: 

- Legal or regulatory specifications. 

[LPP-TS-023] If the CS rejects the write command on the APPL, the CS SHALL stay in its state if it 

was in "unlimited/controlled" state before as defined in [LPP1.0.0], Ref No: [LPP-

907/1], 2.2. 

[LPP-TS-024] If the CS rejects the write command on the APPL, the CS SHALL stay in its state if it 

was in "limited" state before as defined in [LPP1.0.0], Ref No: [LPP-907/2], 2.2. 
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[LPP-TS-025] If in state "limited" the CS SHALL switch into state "unlimited/controlled" after the 

duration of an APPL has expired as defined in [LPP1.0.0], Ref No: [LPP-908], 2.2 and 

2.3.3. 

NOTE 6 Heartbeat received in time, Ref No: [LPP-914/1]. 

[LPP-TS-026] If in state "limited" the CS SHALL switch into state "unlimited/controlled" after 

receiving the deactivation of the APPL as defined in [LPP1.0.0], Ref No: [LPP-909], 

2.2 and 2.3.3. 

NOTE 7 Heartbeat received in time, Ref No: [LPP-914/1]. 

[LPP-TS-027] If in state "unlimited/controlled" the CS SHALL switch into state "limited" after 

receiving an activated APPL that can be applied as defined in [LPP1.0.0], Ref No: 

[LPP-910], 2.2 and 2.3.3. 

NOTE 8 Heartbeat received in time, Ref No: [LPP-914/1]. 

[LPP-TS-028] If in state "unlimited/controlled" the CS SHALL switch into state "failsafe state" 

after not receiving an EG heartbeat within 120 seconds as defined in [LPP1.0.0], 

Ref No: [LPP-911], 2.2 and 2.3.3. 

[LPP-TS-029] If in state "limited" the CS SHALL switch into state "failsafe state" after not 

receiving an EG heartbeat within 120 seconds as defined in [LPP1.0.0], Ref No: 

[LPP-912], 2.2 and 2.3.3. 

[LPP-TS-030] After initial connection or restoration of communication, the EG SHALL send a 

heartbeat and a following APPL within 60 seconds to the CS after having 

determined that the communication is possible again as defined in [LPP1.0.0], Ref 

No: [LPP-913], 2.2. 

[LPP-TS-031] If in state "failsafe state" or "unlimited/autonomous" the CS SHALL switch into 

state "unlimited/controlled" after receiving a heartbeat and a following APPL that 

cannot be applied as defined in [LPP1.0.0], Ref No: [LPP-918], 2.2 and 2.3.3. 

[LPP-TS-032] If in state "failsafe state" or "unlimited/autonomous" the CS SHALL switch into 

state "limited" after receiving an EG heartbeat and a following activated APPL that 

can be applied as defined in [LPP1.0.0], Ref No: [LPP-919], 2.2 and 2.3.3. 

[LPP-TS-033] If in state "failsafe state" or "unlimited/autonomous" the CS SHALL switch into 

state "unlimited/controlled" after receiving a heartbeat and a following 

deactivated APPL as defined in [LPP1.0.0], Ref No: [LPP-920], 2.2 and 2.3.3. 

[LPP-TS-034] If the CS is on a CEM, the CEM SHALL manage its connected devices in a way that 

the received limit is kept (and not limit its own production) as defined in 

[LPP1.0.0], 2.2. 

[LPP-TS-035] Upon receival of the APPL the CS SHALL evaluate its ability or inability to apply the 

limit as defined in [LPP1.0.0], 2.2. 
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[LPP-TS-035/1] An APPL higher than 0W SHALL be rejected by the CS as defined in [LPP1.0.0], 2.2. 

[LPP-TS-035/2] If the CS is located on a CEM, the CS SHALL apply the APPL unless the rejection of 

the APPL is required by one of the following conditions as defined in [LPP1.0.0], 

2.2: 

- legal or regulatory specifications; and 

- uncontrolled energy producers prevent achieving the limit. 

[LPP-TS-035/3] If the CS is not located on a CEM, the CS SHALL apply the APPL unless the rejection 

of the APPL is required by one of the following conditions as defined in [LPP1.0.0], 

2.2: 

- legal or regulatory specifications. 

[LPP-TS-035/4] If the absolute value of a limit is too large to be stored by the CS, the CS MAY alter 

the value to the most negative possible value (corresponding to the highest 

possible absolute value) as defined in [LPP1.0.0], 2.2. 

[LPP-TS-036] In state "init", "failsafe state" or "unlimited/autonomous", only after a heartbeat 

from the EG, a following received write command within 60 seconds on the APPL 

SHALL be evaluated by the CS as defined in [LPP1.0.0], 2.2. 

[LPP-TS-037] In state "init", "failsafe state" or "unlimited/autonomous", only after a heartbeat 

and a write command from the EG within 60 seconds on the APPL, commands on 

any other data point defined in this Use Case SHALL be evaluated by the CS as 

defined in [LPP1.0.0], 2.2. 

[LPP-TS-038] The FPAPL, Power Production Nominal Max and Contractual Production Nominal 

Max SHALL always be greater than or equal to zero as defined in [LPP1.0.0], Ref 

No: [LPP-010], 2.8.1. 

[LPP-TS-039] The Power Production Nominal Max value SHALL NOT be supported if the CS is a 

CEM as defined in [LPP1.0.0], 2.6.4.1. 

[LPP-TS-040] The Contractual Production Nominal Max value SHALL NOT be supported if the CS 

is not a CEM as defined in [LPP1.0.0], 2.6.4.1. 

[LPP-TS-041] The data point Failsafe Duration Minimum of this Use Case SHALL be the same as 

for the Use Case "Limitation of Power Production" as defined in [LPP1.0.0], 2.7.1. 

NOTE 9 Meaning that if both Use Cases are supported as Actor CS on the same 

appliance, the data point is provided only once and is used for both 

Use Case instances. 

[LPP-TS-042] In case of an implementation of this Use Case on an Inverter, the Use Case 

"Monitoring of Inverter" SHALL be considered as defined in [LPP1.0.0], 2.7.4. 

[LPP-TS-042/1] The rules regarding the resource hierarchy of the Inverter SHALL be followed as 

defined in [LPP1.0.0], 2.7.4. 
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[LPP-TS-043] The EG SHOULD support both "Monitoring of Grid Connection Point" and 

"Monitoring of Power Consumption" Use Cases (as Actor Monitoring Appliance) as 

defined in [LPP1.0.0], 2.2. 

[LPP-TS-043/1] The EG SHOULD monitor the actual power production of the CS as defined in 

[LPP1.0.0], 2.2. 

[LPP-TS-043/2] The CS SHOULD provide its actual power production as defined in [LPP1.0.0], 2.2. 

[LPP-TS-043/3] If the CS is located on a CEM, the Use Case "Monitoring of Grid Connection Point" 

SHALL be used for providing its actual power production as defined in [LPP1.0.0], 

2.2. 

[LPP-TS-043/4] If the CS is not located on a CEM, the Use Case "Monitoring of Power 

Consumption" SHALL be used for providing its actual power production as defined 

in [LPP1.0.0], 2.2. 

[LPP-TS-044] The CS SHOULD store changed FPAPL and Failsafe Duration Minimum values 

persistently as defined in [LPP1.0.0], 2.6.2.1. 

[LPP-TS-045] If in state "limited" the CS MAY deactivate the APPL and switch into state 

"unlimited/controlled" if and only if one of the following conditions permit 

interrupting the state "limited" as defined in [LPP1.0.0], Ref No: [LPP-923], 2.2. 

The CS is located on a CEM: 

- Legal or regulatory specifications 

- Uncontrolled energy producers prevent achieving the limit 

The CS is not located on a CEM: 

- Legal or regulatory specifications 

 

NOTE 10 This requirement relates to [LPP-TS-025] and [LPP-TS-026]. 

[LPP-TS-046] An EG should be aware of the possibility of its write commands being rejected (due 

to a timing problem or permitted reasons for rejection). Appropriate reactions on 

those NACK messages should be implemented (e.g. retry at a later time or change 

the chosen value). 

  350 
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6 Test suite conventions 351 

6.1 General information 352 

This chapter defines all conventions that are relevant for conformance tests of DUTs implementing 353 

[LPP1.0.0]. 354 

 355 

6.2 Conceptual test process 356 

Figure 1 illustrates the conceptual test process to provide an overview and understanding of the test 357 

infrastructure elements required to perform tests regarding the Limitation of Power Production Use 358 

Case. It represents a simplification of the structural relationships of the components and can be 359 

thought of conceptually as a set of interacting process steps. Each step corresponds to a particular 360 

aspect of functionality in the test system. The explanation of the conceptual test process elements, 361 

e.g. the [ParameterSheet] as a base document for the specific test cases, can be found in the 362 

following sections. 363 

 364 

Figure 1: Conceptual test process 365 
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 366 

6.2.1 Test specification 367 

This document defines ATCs derived from requirements extracted from [LPP1.0.0] (see section 5). 368 

 369 

6.2.1.1 Parameter sheet – specific test cases 370 

The [ParameterSheet] "Specific Test Cases" worksheet, provided in a separate document, is intended 371 

to support the test engineer in creating STCs derived from ATCs. Furthermore, it contains all device 372 

specific information of the manufacturer. 373 

Cells that need to be filled in by the manufacturer/test engineer are highlighted with a white 374 

background whereas fields with a grey background should not be filled in manually. Each value 375 

entered in the corresponding cell above the table for the STCs, is completed in the STCs by automatic 376 

filling using a formula. 377 

NOTE 11 Due to different values used in different test steps for the same parameter in one STC, 378 

some test cases are listed in two lines and marked with a suffixed STC ID, e.g. 1.1 and 379 

1.2. 380 

NOTE 12 For more information on using the [ParameterSheet], see the "Legend" worksheet. 381 

 382 

6.2.1.2 Parameter sheet – optional support 383 

In the second worksheet "Optional Support" of the [ParameterSheet], additional information is 384 

provided for the ATCs marked as optional in section 6.13, which become mandatory in case of 385 

implementation. At the same time, testing of these ATCs is made visible here for the test report. 386 

 387 

6.2.2 Specific test cases 388 

Due to the necessary variation of test input data (see section 6.11), ATCs need to be transferred to 389 

specific test cases. These data sets are manufacturer dependent as applications (thus the DUT) can 390 

be different in many details, e.g. devices may vary in their applicable power range. Specific test cases 391 

based on the ATCs are derived by using test input values of the [ParameterSheet]. Thus, test input 392 

values shall be defined in the [ParameterSheet] by the test engineer. 393 

NOTE 13 For more information on using the [ParameterSheet], see the "Legend" worksheet. 394 

 395 

6.2.3 Test execution 396 

After the STCs were created, entry conditions for the test execution are met and the test execution 397 

phase begins. Tests shall be conducted as per the defined test cases. This step involves comparing 398 

actual results with expected results. 399 

As described in section 1.3, it is not specified how a test engineer can verify both the limits and the 400 

states a DUT is in during test execution. Therefore, the manufacturer must ensure, e.g. via debug 401 

outputs or a graphical interface, that the required information is made available to the test engineer. 402 
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 403 

6.2.4 Test report 404 

A test report is a document containing information about the performed tests and collected metrics 405 

like failed or passed test cases, test case coverage, detected bugs, spent time and results of the test 406 

runs. This report may contain manufacturer-specific information and is subject to the manufacturer. 407 

 408 

6.3 Test suite identifiers 409 

6.3.1 Abstract test case identifier 410 

According to the naming convention defined by ETSI TS 102 869-3 V1.5.1 (European 411 

Telecommunications Standards Institute – https://www.etsi.org/), this convention is followed and 412 

applied to ATCs as shown in Table 2. 413 

Element Naming convention Prefix Example identifier 

Abstract test 
case name 

The identifier begins with ATC. 
It is mandatory to use underscores as 
separators within an identifier. 

ATC ATC_INS1_PT_Transition1_001 

Table 2: Naming convention for abstract test case names 414 

The identifier of the ATC is built according to Table 3 within this document. 415 

 ATC identifier: <prefix>_<con>_<tot>_<ctx>_<xxx> 416 

Identifier Value Description 

<prefix>  see Table 2 

<con>  Use Case constellation (see section 4.1.5 and 6.9) 

 INS1 LPP instance 1 (see section 6.9) 

 INS2 LPP instance 2 (see section 6.9) 

 COM Common 

<tot>  Type of testing 

 PT Positive testing 

 NT Negative testing 

<ctx>  Context 

 {name} e.g. name of transition 

<xxx>  Number 

 {nnn} Unique number from 001 to 999 
Table 3: Naming convention for abstract test case identifiers 417 

 418 

6.3.2 Test configuration identifier 419 

The short form of the test configuration is as follows: 420 

 <prefix>_<actor>_<config> 421 

Examples: 422 

 EG: CF_EG_ManualExecution 423 

 CS: CF_CS_UnlCntrl 424 

https://www.etsi.org/
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The identifier is built according to Table 4. 425 

Identifier Value Description 

<prefix>  Test configuration 

 CF Configuration 

<actor>  Actor 

 CS Controllable System 

 EG Energy Guard 

<config>  Test configuration 

 {name} CS: state the CS is in, e.g. unlimited/controlled 
EG: e.g. ManualExecution 

Table 4: Naming convention for test configurations 426 

Test configurations are defined in section 6.5. 427 

 428 

6.3.3 Timeout identifier 429 

The specific timeout identifier within this document is defined as follows: 430 

 [E-DT<y>] or [<x>:E-DT<y>] 431 

Examples: 432 

 With prefix: [1:E-DT60] 433 

 Without prefix: [E-DT120] 434 

   [E-DT0*] 435 

Since various timeouts need to be considered an identifier is built according to Table 5. 436 

Identifier Value Description 

<x>  Test step number (optional) 

 {N} This number indicates a previous test step (not the current test 
step where the timeout identifier is used). 
The completion timeout ("E") of the current test step refers to 
the end of test step {N}. 

E  Execution: The timeout refers exclusively to the "Execution" 
instructions. 

DT  Delta-time 

<y>  The number indicates the completion time in seconds since the 
previous test step. 

 {N} Timeout in seconds, e.g. 60. 

 0* The corresponding step must be completed "as soon as possible". 
*1 The step is associated with a duration of 0 seconds. 
 
*1: Typically, timeouts like [E-DT0*] are limited indirectly by one 
or more further timeouts. 

Table 5: Naming convention for timeouts 437 

As shown in Table 5, timeouts can be used across test steps. Therefore, it is possible to mark them 438 

with an optional prefixed number indicating after which test step the timeout started. For timeouts 439 

that only affect the current test step, the prefixed numbering is omitted. For an example, see section 440 

6.4.1. 441 
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 442 

6.4 Abstract test case description 443 

The template for an abstract test case (ATC) is given below. 444 

ATC ID 
The ATC ID is a unique identifier for an ATC according to its definition in 
chapter 6.3.1. 

Description 
A brief description of the test objective is given here in accordance with the 
Use Case. 

Referenced 
Requirement(s) 

The referenced requirement(s) refers to requirements stated in section 5.2 
of this document. The requirements are referenced according to the format 
defined in 5.1. 

Pre-condition 

The pre-condition provides a short description of the state the DUT is in 
before the actual ATC is executed. This may contain a test configuration 
which is referenced according to the format defined in section 6.5. 
Test step 1 is executed immediately after the pre-condition has been 
fulfilled. 

Test variation 

Due to variations within the data sets in section 6.11 the ATC defines the 
number of STCs. 
In addition, possible message combinations (see section 6.11.4) and the data 
to be used for STCs (see section 6.11) are listed here. Detailed information 
about deriving STCs can be found in section 6.8. 

Execution 

This element describes the test steps dealing with the actions to be 
performed and what is observed or measured during execution. 
The steps are performed within a certain time, unless otherwise described. 
There is no delay between the individual steps intended. 

Expected result 

Describes the observable expected results of the test steps during and after 
the Execution. 
For the execution of the STCs, it is mandatory to be able to clearly identify 
these states in detail. 
 
The overall verdict is only 'passed' if there is no failed result for an 
intermediate test or test step. 

Table 6: Abstract test case description template 445 

 446 

6.4.1 Abstract test case example 447 

For clarification, individual components of an ATC are explained in more detail in the following 448 

example. 449 

ATC ID ATC_COM_PT_CSExample_004 

Description 
This test shall ensure that the CS persistently stores the FPAPL and Failsafe 
Duration Minimum values. 

Referenced 
Requirement(s) 

[LPP-TS-011/1], [LPP-TS-013/1], [LPP-TS-044] 

Test variation 

The variation of the data sets result into a sum of 2 test executions with 1 actor 
being tested. 

 
Message combinations (any): MSG_03, MSG_07, MSG_12, MSG_16 
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APPL values (all): APPL_02, APPL_03 
FPAPL values (all): FPAPL_03 
Failsafe Duration Minimum values (all): FPAPL_DUR_02 
*1 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] *2 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

4. Send an EG FPAPL write command. 
[E-DT0*] *3 

The CS receives and accepts the write 
command. 

5. Send an EG heartbeat. 
[3:E-DT60] *4 

The CS receives the heartbeat. 

6. Send an EG Failsafe Duration Minimum 
write command. 
[E-DT60] 

The CS receives and accepts the write 
command. 

Table 7: Abstract test case example 450 

*1: The ATC shall be executed with both APPL values since it is marked with (all). One of the message 451 

combinations (any) can be freely selected for sending the APPL commands. If more than one FPAPL 452 

or Failsafe Duration Minimum values were specified, also marked with an (all), this abstract test case 453 

would have to be executed with all values equally as a specific test case. 454 

*2: This timeout is used across multiple test steps. After test step 1, test steps 2 and 3 must be 455 

performed within the specified duration. The delta time since end of test step 1 is less than 60 456 

seconds. 457 

*3: This test step execution is to be completed as soon as possible after the previous one. According 458 

to test step 5, the duration to execute test step 4 must not violate the timeout specified for test step 459 

5. In addition, the test step must be executed in time to prevent interruption by other timers such as 460 

the Failsafe Duration Minimum. 461 

*4: The delta time since end of test step 3 execution is less than 60 seconds. 462 

 463 

6.5 Test configurations 464 

The test configuration reflects fixed conditions including "Limitation of Power Production" Use Case 465 

states in which the CS can be as well as a defined EG behaviour before and during an ATC execution. 466 

In order to implement ATCs from a defined behaviour, these configurations are used as pre-467 

conditions. 468 

Within a configuration used in the pre-condition of an ATC, starting the corresponding timeouts must 469 

also be considered. The maximum possible time must be available for each configuration of the 470 



EEBus LPP TestSpec - Limitation of Power Production V1.0.0   

Copyright © 2024 EEBus Initiative e.V. All rights reserved.  Page 27 of 72 

respective actor. It does not matter whether this is achieved via debug interface, exact logging or 471 

triggering a message by the tester. 472 

 473 

6.5.1 Behaviour of the DUT 474 

The configuration of a test object determines the start condition and the immediate start of test step 475 

1. The configuration must not be delayed in such a way that the timeouts defined in the test steps 476 

are violated. 477 

The rationale is that a configuration may be associated with a state "A" of an actor and a timer 478 

defined in [LPP1.0.0]. This means that it can be defined in [LPP1.0.0] that a certain actor (DUT) starts 479 

a timer as soon as it reaches the "A" state and that the actor either switches to the "B" state as soon 480 

as the timer ends or that it switches to another state "C" if, for example, it receives a command 481 

before the timer ends. 482 

Typically, two test cases are defined in a test specification that cover such transitions: a test case that 483 

verifies the change to state "C" by a command before the timer ends; another test case that verifies 484 

the change to state "B" as soon as the timer ends. The execution of these test cases depends on the 485 

control of the timer. This means that the configuration of the DUT for such test cases corresponds to 486 

state "A" with a just initialised timer and that the execution of test step 1 starts immediately. In 487 

practice, there may be a certain delay between the configuration and the actual execution of test 488 

step 1. However, these delays must be short enough to allow a reliable verification of the time-489 

controlled conditions and behaviour. 490 

 491 

6.5.2 Behaviour of the tester 492 

The configuration of the tester must support the test of the DUT. This includes taking the 493 

configuration of the DUT into account, particularly with regard to the DUT's timers. In general, the 494 

configuration of the tester is defined in such a way that it is fully functional in accordance with 495 

[LPP1.0.0]. However, the execution of the tests allows two test paradigms: 496 

1. Full-featured actor as tester 497 

2. Simplified actor as tester 498 

In the first paradigm, the tester is or behaves like a fully functional implementation of the actor as 499 

specified in [LPP1.0.0]. The configuration of the tester must therefore be applied as specified in the 500 

test specification. 501 

In the second paradigm, the simplified tester focuses on the verification of the expected results 502 

described. In addition, it performs the necessary actions required to maintain the connection and the 503 

execution of the test steps. 504 

NOTE 14 Test paradigm 1 might detect invalid behaviour of a DUT by detecting invalid messages 505 

that are not explicitly described in a test step. This behaviour should be logged as an 506 

error for later verification. 507 

 508 
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6.5.3 Energy Guard 509 

Within this document different roles an EG is used in while performing the described abstract test 510 

cases is covered. The actor EG can either be used as the tester or the DUT. Depending on the 511 

corresponding test configuration a set of components and interactions for the EG are defined. 512 

Valid test configurations for the EG within this document are shown in Table 8. 513 

Configuration 
Description for the EG *1 Description for the EG as 

simplified tester *2 

CF_EG_ManualExecution No initial EG conditions need to 
be considered for the execution 
of the ATC. If an EG action is 
required, it is described within 
the test steps. 

Same as in the description for 
the EG. 

CF_EG_Reboot Ensure that the EG has already 
been connected to the CS. 
Disconnect the EG from the CS 
for 120 seconds and reboot the 
EG. The reconnection steps are 
described within the test steps. 

Not applicable 

CF_EG_ConnectionEstablished The EG is already connected to 
the CS. Necessary steps for 
establishing, as well as 
maintaining the connection 
(e.g. sending heartbeats) during 
test execution are not explicitly 
described in the test steps. 

Same as in the description for 
the EG. 

CF_EG_ConnectionLoss The EG was connected, but has 
lost the connection to the CS. If 
an EG action is required, it is 
described within the test steps. 

Same as in the description for 
the EG. 

Table 8: EG test configurations 514 

*1: Applies for the EG as DUT or for a fully-featured EG as tester, see section 6.5.2. 515 

*2: Applies for the EG as simplified tester, see section 6.5.2. 516 

 517 

6.5.4 Controllable System 518 

These test configurations reflect fixed conditions, according to [LPP1.0.0], which the CS has in each 519 

state. 520 

Valid test configurations for the CS as the tester and the DUT within this document are shown below. 521 

Configuration LPP state for the CS *1 Behaviour of the CS as tester *2 

CF_CS_Init Init Unless otherwise specified in the 
ATC, send heartbeats at least 
every 60 seconds after 
communication with the DUT has 
been enabled. Verify received 
heartbeats and write commands 
as specified in the ATC. 
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CF_CS_Reset_Init Init after a factory reset Not applicable 

CF_CS_FS Failsafe state Unless otherwise specified in the 
ATC, send heartbeats at least 
every 60 seconds after 
communication with the DUT has 
been enabled. Verify received 
heartbeats and write commands 
as specified in the ATC. 

CF_CS_Limited_w_dur Limited with duration 
The duration shall be set to 
APPL_DUR_01 if this state is used 
in the pre-condition. 

Not applicable 

CF_CS_Limited_wo_dur Limited without duration Not applicable 

CF_CS_UnlCntrl Unlimited/controlled Unless otherwise specified in the 
ATC, send heartbeats at least 
every 60 seconds after 
communication with the DUT has 
been enabled. Verify received 
heartbeats and write commands 
as specified in the ATC. 

CF_CS_UnlAuto Unlimited/autonomous Unless otherwise specified in the 
ATC, send heartbeats at least 
every 60 seconds after 
communication with the DUT has 
been enabled. Verify received 
heartbeats and write commands 
as specified in the ATC. 

Table 9: CS test configurations 522 

*1: Applies for the CS as DUT or for a fully-featured CS as tester, see section 6.5.2. 523 

*2: Applies for the CS as simplified tester, see section 6.5.2. 524 

 525 

6.6 Timeouts and timings 526 

For the scope of this document internal timings of any DUT cannot be tested explicitly in black box 527 

testing since they are not accessible by the tester. Therefore, only timeouts from the tester's 528 

perspective can be accurately measured and are considered in this document. All timeouts are 529 

defined according to its identifier in section 6.3.3. 530 

In order to gain a common understanding of how to handle timeouts during test execution, it is 531 

formally defined as follows: 532 

- The corresponding timeout starts after the previous test step execution or the test step 533 

execution specified in the timeout identifier prefix. 534 

- If the test step(s) end within the appropriate time and it corresponds to the expected result, 535 

the test continues. *1 536 

- In case the test step(s) do not end by the time defined by the corresponding timeout value, 537 

the test verdict is set to 'false'. 538 
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*1: This formal definition assumes that the duration of the determination of a test result does not 539 

delay the execution of the next test step. In fact, for most test steps, it is acceptable to record 540 

relevant time-stamped data and determine the test result of each test step later during test 541 

execution or even after all test steps have been executed. Such "delayed" test step verification is 542 

NOT possible in any of the following cases: 543 

• The next test step execution depends on a previous test result. 544 

Examples: 545 

o Depending on a test result, the next test step is either test step x or test step y. 546 

o The next test step contains a conditional statement that depends on a previous test 547 

result. 548 

• Executing the next test step without considering the current test result would endanger any 549 

device. 550 

Both the manufacturer of a DUT and the test engineer are responsible for disclosing such 551 

constraints of their equipment prior to test execution. The test engineer is then responsible 552 

for taking these constraints into account during test execution. 553 

Regardless of immediate or delayed test step verification, the first test step that deviates from the 554 

expected result is considered as last test step executed. I.e. even if some further test steps have been 555 

executed, they are considered not to have been executed. 556 

 557 

6.7 Test case execution 558 

Within this document each test case executes a specific test behaviour and verifies the behaviour of 559 

the DUT according to its message-based response at any point in time. To ensure interoperability, 560 

each test case starts and ends in a defined and recoverable state of both the tester and the DUT. 561 

Therefore, the following steps are defined. 562 

• Pre-condition: The tester and the DUT should be set to a configuration that allows 563 

communication between the two devices. 564 

If a pre-condition has been defined, both the tester and the DUT initialize to a known and 565 

stable state. This means that tester and DUT must be in a valid configuration before the test 566 

execution is performed. 567 

• Test behaviour during test execution: In order to achieve the test objective, the test 568 

behaviour describes the necessary test steps during the test execution. At the end of each 569 

test step, the result is evaluated and a test verdict is assigned (see section 6.6 for further 570 

details, especially regarding the results of the delayed test steps). The actions to be 571 

performed are explained below. 572 

a. Relevant timeouts must be initialized on both tester and DUT sides. 573 

b. Send messages to the DUT. 574 

c. Receive and verify the response of the DUT. 575 

d. Stop timeouts. 576 

e. Assign a test verdict for the test behaviour. 577 

 578 
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6.8 Test case variation 579 

Some ATCs (see chapters 7 and 8) specify for the "test variation" row one or more data sets that can 580 

or have to be used to derive STCs. For an example, see section 6.4.1. 581 

The following keywords define how many of the listed data sets have to be used: *1 582 

1. (all): If a data set is extended with "(all)" in the ATC, all possible values shall be used per STC. 583 

This extension is decisive for the number of STCs to be derived. 584 

2. (any): If a data set is extended with "(any)" in the ATC, at least one of the possible values 585 

shall be used for all STCs. 586 

*1: The information in the test case variation does not refer to heartbeats. 587 

 588 

6.9 LPP instances 589 

The Use Case [LPP1.0.0] defines two instances for its application. Since slightly different rules apply 590 

to these instances, ATCs are defined which carry an appropriate label in the identifier (see section 591 

6.3.1). 592 

LPP instance 1: The power production limit is first sent from the EG (e.g., Control-Box) to the 593 

Customer Energy Manager (CEM). The CEM then tries to control its connected appliances to achieve 594 

this limit at the grid connection point. 595 

LPP instance 2: The EG (located on a CEM) sends a dedicated power production limit to an appliance. 596 

 597 

Figure 2: Example for two instances of LPP Use Case 598 

 599 

6.10 Test verdict 600 

The test verdicts defined in this document are listed in Table 10. 601 

Verdict statement Definition 

passed This verdict statement shall be used when the DUT shows the correct 
behaviour with respect to the relevant requirements. 

failed This verdict statement shall be used when the DUT shows the wrong 
behaviour with respect to the relevant requirements. 

not applicable This verdict statement shall be used when the test case is not relevant to 
the DUT to be tested. 

Table 10: Test verdicts 602 

An overview of the test case coverage regarding its verdict can be found in section 6.13. 603 
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 604 

6.11 Data sets 605 

The data sets defined in this section contain various values for the [LPP1.0.0] scenarios 1 and 2 as 606 

well as possible combinations in which these values can be sent or received. In order to ensure the 607 

greatest possible test coverage, the ATCs define which values and combinations have to be used (see 608 

section 6.8). 609 

 610 

6.11.1 Message handling 611 

With reference to section 6.7, messages are either sent by the tester and received by the DUT or vice 612 

versa. Due to the defined roles within [LPP1.0.0], the following two message handling rules emerge 613 

depending on the type of DUT. 614 

1. CS as DUT: The tester (EG) sends a message to the DUT and expects the corresponding 615 

response message from the DUT as described in section 6.7 step 2. 616 

2. EG as DUT: After receiving a write command, the tester sends a response message to the 617 

DUT, from which conclusions can be drawn about the correct initial message sent by the 618 

DUT. The tester must be able to process the (received) message and create a valid response 619 

in order to make valid test verdict assignments as described in section 6.7 step 2. 620 

Notifications such as heartbeats are excluded from the behavior described above and are handled in 621 

the test steps of the abstract test cases as specified. 622 

 623 

6.11.2 Active Power Production Limit 624 

With respect to the Active Power Production Limit, test cases ensure that the set limit is held by the 625 

DUT or that the state has changed, provided that the duration has expired, or the DUT receives a 626 

deactivation command. 627 

According to [LPP-TS-001], valid APPL values are less than or equal to zero. 628 

If the CS is not located on a CEM, the manufacturer needs to specify the power range [APPLmin, 629 

APPLmax] in which the DUT can be operated. 630 

If the CS is located on a CEM, the manufacturer needs to specify the power range [APPLmin, APPLmax] 631 

in which the system representing the house can be operated. 632 

NOTE 15 The indices "min" and "max" are to be understood in a mathematical sense. Since valid 633 

APPL values are zero or negative, the relation of the absolute values is |APPLmin| > 634 

|APPLmax|. 635 

To ensure conformance to the Use Case specification while using the auxiliary value 636 

 delta = 0.05 * (APPLmax - APPLmin) 637 

the following Active Power Production Limit values shall be used as a variation of that specified range 638 

to derive STCs: 639 
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- APPL_01: The value shall be either 640 

o APPLmax + delta, provided that the result is negative, or 641 

o 0 otherwise 642 

(a value above the maximum of the specified range). 643 

- APPL_02: The value shall be APPLmax - delta (a value within the specified range, close to 644 

APPLmax). 645 

- APPL_03: Within the specified range a value between APPL_04 and APPL_02 shall be freely 646 

selected. 647 

- APPL_04: The value shall be APPLmin + delta (a value within the specified range, close to  648 

APPLmin). 649 

- APPL_05: The value shall be APPLmin - delta (a value below the specified range). 650 

- APPL_06: The value shall be plus 1000W (i.e. an invalid value). 651 

 652 

Within the test variation of an ATC, the following statement can be found: "APPL values:". A more 653 

detailed description of how to understand this statement can be found in section 6.8. For an 654 

example, see section 6.4.1. 655 

 656 

6.11.3 Active Power Production Limit duration 657 

The Active Power Production Limit duration states that the DUT maintains the limited state in which 658 

the (activated) APPL is held until the duration expires provided that the state is not left due to other 659 

circumstances. By setting this parameter, STCs validate whether a state change of the DUT is 660 

performed. 661 

In correspondence to the identified set of relevant message combinations the duration parameter is 662 

defined as follows: 663 

- APPL_DUR_01: The duration parameter shall be set to 60 seconds. 664 

- APPL_DUR_02: The duration parameter shall be deleted. 665 

Within the test variation of an ATC, the following statement can be found: "APPL duration values:". A 666 

more detailed description of how to understand this statement can be found in section 6.8. For an 667 

example, see section 6.4.1. 668 

 669 

6.11.4 Active Power Production Limit message combinations 670 

Since the server is required to perform different state changes while receiving Active Power 671 

Production Limit commands as a single value or as message pairs including de-/activation and 672 

duration parameters, the test specification details possible variations. 673 

Each message combination reflects only a particular facet of the APPL (e.g., only the value of the limit 674 

or only the "activated" state) or combinations thereof with particular values (e.g., the value of the 675 

limit along with its "activated" state). 676 

NOTE 16 Some communication protocols may allow the transmission of particular attributes, e.g. 677 

the duration of the APPL, while other protocols only allow the transmission of the APPL 678 
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including all attributes. The message combinations defined in this section should be 679 

considered independent of the capabilities of the communication protocol. This means 680 

that the respective communication protocol must be applied in such a way that the 681 

expected result of a message defined in this section is achieved. 682 

Valid APPL messages are defined in Table 11. 683 

Combination Message 

MSG_01 value 

MSG_02 activated 

MSG_03 deactivated 

MSG_04 delete duration 

MSG_05 duration 

MSG_06 value and activated 

MSG_07 value and deactivated 

MSG_08 value and delete/unset duration 

MSG_09 value and duration 

MSG_10 activated and delete/unset duration 

MSG_11 activated and duration 

MSG_12 deactivated and delete/unset duration 

MSG_13 deactivated and duration 

MSG_14 value and activated and delete/unset duration 

MSG_15 value and activated and duration 

MSG_16 value and deactivated and delete/unset duration 

MSG_17 value and deactivated and duration 
Table 11: Active Power Production Limit configurations 684 

Within the test variation of an abstract test case, the following statement can be found: "Message 685 

combinations:". A more detailed description of how to understand this statement can be found in 686 

section 6.8. For an example, see section 6.4.1. 687 

 688 

6.11.5 Failsafe Production Active Power Limit 689 

With respect to the Failsafe Production Active Power Limit, STCs are used to verify that the DUT is in 690 

a configuration where it must keep the limit. 691 

According to [LPP-TS-038], valid FPAPL values are greater than or equal to zero. 692 

The manufacturer needs to specify the power range [FPAPLmin, FPAPLmax] in which the DUT can be 693 

operated. 694 

NOTE 17 The indices "min" and "max" are to be understood in a mathematical sense. Since valid 695 

FPAPL values are zero or positive, the relation of the absolute values is |FPAPLmin| < 696 

|FPAPLmax|. 697 

To ensure conformance to [LPP1.0.0] while using the auxiliary value 698 

 delta = 0.05 * (FPAPLmax - FPAPLmin) 699 

the following Failsafe Production Active Power Limit values shall be used for the specific test cases: 700 
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- FPAPL_01: The value shall be either 701 

o FPAPLmin - delta, provided that the result is positive, or 702 

o 0 otherwise 703 

(a value below the minimum of the specified range). 704 

- FPAPL_02: The value shall be FPAPLmin + delta (a value above the minimum of the specified 705 

range). 706 

- FPAPL_03: Within the specified range a value between FPAPL_02 and FPAPL_04 shall be 707 

freely selected. 708 

- FPAPL_04: The value shall be FPAPLmax - delta (a value below the maximum of the specified 709 

range). 710 

- FPAPL_05: The value shall be FPAPLmax + delta (a value above the maximum of the specified 711 

range). 712 

- FPAPL_06: The value shall be minus 1000W (i.e. an invalid value). 713 

 714 

Within the test variation of an ATC, the following statement can be found: "FPAPL values:". A more 715 

detailed description of how to understand this statement can be found in section 6.8. For an 716 

example, see section 6.4.1. 717 

 718 

6.11.6 Pre-Configured Failsafe Production Active Power Limit 719 

This value describes the FPAPL preset set by the test engineer, e.g. via control element of the DUT, or 720 

stored in the software of the DUT as a default value by the manufacturer. 721 

The Pre-Configured Failsafe Production Active Power Limit PFPAPL shall be provided in the 722 

[ParameterSheet] equivalent to the other parameters. 723 

NOTE 18 Due to the black box test paradigm in this document, it is not defined how to ensure 724 

that a corresponding preset is set on the DUT side for a given test case execution. 725 

 726 

6.11.7 Failsafe Duration Minimum 727 

A Failsafe Duration Minimum states that the DUT maintains the failsafe state in which the FPAPL is 728 

held until the duration expires provided that the state is not left due to other circumstances. By 729 

setting this parameter, specific test cases validate whether a state change of the DUT is performed. 730 

Due to different inert DUTs and therefore different duration parameters the manufacturer needs to 731 

specify both the pre-configured value for the Failsafe Duration Minimum (PFSDM) as well as the 732 

internal value for the maximum Failsafe Duration Minimum (MFSDM) their DUT can process. 733 

According to [LPP1.0.0], the MFSDM shall be in the range of 2 to 24 hours. These values need to be 734 

provided in the [ParameterSheet] by the manufacturer. This is necessary because the abstract test 735 

cases only consider internal status changes and communication. By providing the values in the 736 

[ParameterSheet], the test engineer is able to execute specific test cases. 737 

To ensure conformance to [LPP1.0.0], the following Failsafe Duration Minimum values shall be used 738 

for the specific test cases: 739 
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- FPAPL_DUR_01: The value shall be set to 1 hour 54 minutes. 740 

- FPAPL_DUR_02: A value greater than PFSDM and less than MFSDM shall be chosen if PFSDM 741 

is less than MFSDM. Otherwise MFSDM shall be chosen. 742 

- FPAPL_DUR_03: The value shall be set to 1.05 * MFSDM (5% above the MFSDM). 743 

Within the test variation of an abstract test case, the following statement can be found: "Failsafe 744 

Duration Minimum values:". A more detailed description of how to understand this statement can be 745 

found in section 6.8. For an example, see section 6.4.1. 746 

 747 

6.11.8 Startup duration 748 

Due to the different startup times, a manufacturer needs to provide its specific time in the 749 

[ParameterSheet] up to which its device can establish communication. 750 

- StartUpDur_EG: The duration from power on to configuration 751 

CF_EG_ConnectionEstablished. 752 

- StartUpDur_CS: The duration from power on to configuration CF_CS_Init. 753 

 754 

6.12 Requirement coverage 755 

Table 12 provides an overview of the requirements covered in the test cases and the requirements 756 

that are e.g. out of scope according to the conventions defined in this document or cannot be tested 757 

in black box tests. 758 

Requirement ID Comment/ATC ID(s) 

[LPP-TS-001] ATC_COM_PT_EGMessages_001, 
ATC_COM_PT_EGMessages_003, 
ATC_COM_PT_CSConnection_007, 
ATC_COM_PT_CSConnection_008 

[LPP-TS-001/1] ATC_COM_PT_CSTransition6_001 

[LPP-TS-001/2] ATC_COM_PT_EGMessages_003, 
ATC_COM_PT_CSLimited_002 

[LPP-TS-002] ATC_COM_PT_EGMessages_003, 
ATC_COM_PT_CSLimited_002 

[LPP-TS-003] ATC_COM_PT_EGMessages_004, 
ATC_COM_PT_CSConnection_002 

[LPP-TS-004] ATC_COM_NT_CSConnection_001 

[LPP-TS-005] ATC_COM_PT_CSConnection_003, 
ATC_COM_PT_CSConnection_004 

[LPP-TS-006] ATC_COM_PT_EGHeartbeat_001 

[LPP-TS-007] ATC_COM_PT_CSHeartbeat_001 

[LPP-TS-008] ATC_COM_PT_CSTransition6_001 

[LPP-TS-008/1] ATC_COM_PT_CSTransition6_001 

[LPP-TS-009] ATC_COM_NT_CSUnlCntrl_001, 
ATC_COM_PT_CSFS_003 

[LPP-TS-009/1] ATC_COM_NT_CSLimited_001 

[LPP-TS-009/2] ATC_COM_PT_CSInit_002 



EEBus LPP TestSpec - Limitation of Power Production V1.0.0   

Copyright © 2024 EEBus Initiative e.V. All rights reserved.  Page 37 of 72 

[LPP-TS-009/3] ATC_COM_PT_CSInit_001, 
ATC_COM_PT_CSInit_002, 
ATC_COM_NT_CSUnlCntrl_001, 
ATC_COM_PT_CSFS_003, 
ATC_COM_PT_CSUnlAuto_002 

[LPP-TS-010] ATC_COM_PT_CSUnlAuto_002 

[LPP-TS-010/1] ATC_COM_PT_CSUnlCntrl_003 

[LPP-TS-010/2] ATC_COM_PT_CSUnlCntrl_003 

[LPP-TS-010/3] ATC_COM_PT_CSUnlCntrl_002 

[LPP-TS-010/4] ATC_COM_PT_CSUnlCntrl_002 

[LPP-TS-011] ATC_COM_PT_CSInit_001, 
ATC_COM_PT_CSInit_002 

[LPP-TS-011/1] ATC_COM_PT_EGMessages_004, 
ATC_COM_PT_CSInit_003 

[LPP-TS-011/2] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-012] ATC_COM_PT_CSFS_002, 
ATC_COM_PT_CSTransition10_001 

[LPP-TS-013] ATC_COM_PT_CSInit_002, 
ATC_COM_PT_CSFS_002 

[LPP-TS-013/1] ATC_COM_PT_EGMessages_004, 
ATC_COM_PT_CSInit_003 

[LPP-TS-013/2] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-014] ATC_COM_PT_CSConnection_005 

[LPP-TS-015] ATC_COM_PT_CSConnection_005 

[LPP-TS-015/1] ATC_COM_PT_CSConnection_005, 
ATC_COM_PT_CSConnection_008 

[LPP-TS-016] ATC_COM_PT_CSConnection_005, 
ATC_COM_PT_CSConnection_008 

[LPP-TS-017] ATC_COM_PT_CSInit_001 

[LPP-TS-017/1] Out of scope (The test specification does not check the quality of 
the data.) 

[LPP-TS-018] ATC_COM_PT_CSConnection_003, 
ATC_COM_PT_CSTransition1_001 

[LPP-TS-019] ATC_COM_PT_CSInit_001 

[LPP-TS-020] ATC_COM_PT_CSTransition2_001 

[LPP-TS-021] ATC_COM_PT_CSTransition1_002 

[LPP-TS-022] ATC_COM_PT_CSTransition3_001, 
ATC_COM_PT_CSTransition3_002, 
ATC_COM_PT_CSTransition10_001, 
ATC_COM_PT_CSTransition10_002 

[LPP-TS-022/1] ATC_COM_PT_CSTransition3_001, 
ATC_COM_PT_CSTransition3_002 

[LPP-TS-022/2] ATC_COM_PT_CSTransition10_002 

[LPP-TS-022/3] ATC_COM_PT_CSTransition10_001 

[LPP-TS-022/4] Out of scope (The test specification does not check the quality of 
the data.) 

[LPP-TS-022/5] Out of scope (The test specification does not check the quality of 
the data.) 

[LPP-TS-023] ATC_COM_NT_CSUnlCntrl_001 

[LPP-TS-024] ATC_COM_NT_CSLimited_001 
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[LPP-TS-025] ATC_COM_PT_CSTransition6_001 

[LPP-TS-026] ATC_COM_PT_CSTransition6_002 

[LPP-TS-027] ATC_COM_PT_CSTransition4_001 

[LPP-TS-028] ATC_COM_PT_CSTransition5_001 

[LPP-TS-029] ATC_COM_PT_CSTransition7_001 

[LPP-TS-030] ATC_COM_PT_EGConnection_001, 
ATC_COM_PT_EGConnection_002, 
ATC_COM_PT_EGConnection_003 

[LPP-TS-031] ATC_COM_PT_CSTransition8_001, 
ATC_COM_PT_CSTransition11_001 

[LPP-TS-032] ATC_COM_PT_CSTransition9_001, 
ATC_COM_PT_CSTransition12_001 

[LPP-TS-033] ATC_COM_PT_CSFS_001, 
ATC_COM_NT_CSUnlAuto_001, 
ATC_COM_PT_CSTransition8_002, 
ATC_COM_PT_CSTransition11_002 

[LPP-TS-034] Out of scope (The test specification does not check the quality of 
the data.) 

[LPP-TS-035] ATC_COM_PT_CSConnection_007, 
ATC_INS1_PT_CSTransition1_001, 
ATC_INS2_PT_CSTransition1_001 

[LPP-TS-035/1] ATC_COM_NT_CSLimited_001, 
ATC_COM_PT_CSTransition1_001, 
ATC_COM_PT_CSTransition8_001, 
ATC_COM_PT_CSTransition11_001 

[LPP-TS-035/2] ATC_INS1_PT_CSTransition1_001 

[LPP-TS-035/3] ATC_INS2_PT_CSTransition1_001 

[LPP-TS-035/4] ATC_COM_PT_CSConnection_006, 
ATC_COM_PT_CSConnection_007 

[LPP-TS-036] ATC_COM_NT_CSConnection_001, 
ATC_COM_PT_CSConnection_002, 
ATC_COM_PT_CSFS_001, 
ATC_COM_NT_CSUnlAuto_001 

[LPP-TS-037] ATC_COM_PT_CSConnection_002, 
ATC_COM_PT_CSConnection_004, 
ATC_COM_PT_CSFS_001, 
ATC_COM_NT_CSUnlAuto_001 

[LPP-TS-038] ATC_COM_PT_CSConnection_002, 
ATC_COM_PT_CSConnection_003, 
ATC_COM_PT_CSConnection_008, 
ATC_COM_PT_CSUnlAuto_002 

[LPP-TS-039] ATC_COM_PT_CSUnlCntrl_002 

[LPP-TS-040] ATC_COM_PT_CSUnlCntrl_003 

[LPP-TS-041] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-042] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-042/1] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-043] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 
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[LPP-TS-043/1] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-043/2] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-043/3] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-043/4] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-044] ATC_COM_PT_CSInit_003 

[LPP-TS-045] Out of scope (requirements refer to local regulations, external 
standards, internal conditions, etc.) 

[LPP-TS-046] ATC_COM_PT_EGMessages_002, 
ATC_COM_PT_CSConnection_009 

Table 12: Requirement coverage 759 

 760 

6.13 Test case coverage 761 

The resulting test case coverage depending on the DUT (test scope) with reference to verdicts is 762 

summarized in Table 13. It defines the relevance of conformity of respective DUTs for this document, 763 

based upon the type of the DUT (EG or CS). 764 

The following symbols are used in Table 13: 765 

- "m" represents the mandatory test scope for a specific DUT – the item SHALL be 766 

implemented; 767 

- "r" marks recommended test cases – this includes the functional standard which SHOULD be 768 

applied; and 769 

- "o" represents the optional test scope – manufacturer MAY decide to implement the item; 770 

- "―" indicates that the test case is not applicable for the DUT. 771 

ATC ID 
DUT which is covered in the ATC 

EG CS 

ATC_COM_PT_EGHeartbeat_001 m ― 

ATC_COM_PT_EGConnection_001 m ― 

ATC_COM_PT_EGConnection_002 m ― 

ATC_COM_PT_EGConnection_003 r *3 ― 

ATC_COM_PT_EGMessages_001 m ― 

ATC_COM_PT_EGMessages_002 r ― 

ATC_COM_PT_EGMessages_003 r ― 

ATC_COM_PT_EGMessages_004 r ― 

ATC_COM_PT_CSHeartbeat_001 ― m 

ATC_COM_NT_CSConnection_001 ― m 

ATC_COM_PT_CSConnection_002 ― m 

ATC_COM_PT_CSConnection_003 ― m 

ATC_COM_PT_CSConnection_004 ― m 

ATC_COM_PT_CSConnection_005 ― m 

ATC_COM_PT_CSConnection_006 ― o 

ATC_COM_PT_CSConnection_007 ― m 

ATC_COM_PT_CSConnection_008 ― m 
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ATC_COM_PT_CSConnection_009 ― r *3 

ATC_COM_PT_CSInit_001 ― m 

ATC_COM_PT_CSInit_002 ― m 

ATC_COM_PT_CSInit_003 ― r 

ATC_COM_NT_CSLimited_001 ― m 

ATC_COM_PT_CSLimited_002 ― m 

ATC_COM_NT_CSUnlCntrl_001 ― m 

ATC_COM_PT_CSUnlCntrl_002 ― r *4 

ATC_COM_PT_CSUnlCntrl_003 ― r *4 

ATC_COM_PT_CSFS_001 ― m 

ATC_COM_PT_CSFS_002 ― m 

ATC_COM_PT_CSFS_003 ― m 

ATC_COM_NT_CSUnlAuto_001 ― o/m *1 

ATC_COM_PT_CSUnlAuto_002 ― o 

ATC_COM_PT_CSTransition1_001 ― m 

ATC_COM_PT_CSTransition1_002 ― m 

ATC_COM_PT_CSTransition2_001 ― m 

ATC_COM_PT_CSTransition3_001 ― o/m *1 

ATC_COM_PT_CSTransition3_002 ― o/m *1 

ATC_COM_PT_CSTransition4_001 ― m 

ATC_COM_PT_CSTransition5_001 ― m 

ATC_COM_PT_CSTransition6_001 ― m 

ATC_COM_PT_CSTransition6_002 ― m 

ATC_COM_PT_CSTransition7_001 ― m 

ATC_COM_PT_CSTransition8_001 ― m 

ATC_COM_PT_CSTransition8_002 ― m 

ATC_COM_PT_CSTransition9_001 ― m 

ATC_COM_PT_CSTransition10_001 ― o/m *1 

ATC_COM_PT_CSTransition10_002 ― o/m *1 

ATC_COM_PT_CSTransition11_001 ― o/m *1 

ATC_COM_PT_CSTransition11_002 ― o/m *1 

ATC_COM_PT_CSTransition12_001 ― o/m *1 

ATC_INS1_PT_CSTransition1_001 ― o *2 

ATC_INS2_PT_CSTransition1_001 ― o *2 
Table 13: Test case coverage of verdict statements 772 

*1: The referenced version [LPP1.0.0] of the Use Case "Limitation of Power Production" describes 773 

rules when the state "unlimited/autonomous" can be accessed by a CS. These rules are designed to 774 

allow delayed access to this state. Theoretically, this delay can be infinite, leading to the possibility of 775 

not implementing this state at all. Although this is a very unlikely (and not recommended) option for 776 

implementation, test cases with the "unlimited/autonomous" state are usually marked as optional. 777 

However, as soon as implementations of a CS include the "unlimited/autonomous" state, the 778 

correspondingly marked abstract test cases become "mandatory". 779 

*2: The manufacturer must specify conditions on how the test case can be tested (e.g. via debug 780 

interface). If the write command is rejected, this may only be done for the reasons mentioned. The 781 

rationale needs to be documented in the [ParameterSheet]. 782 

*3: If the device is black start capable, the corresponding ATC is "mandatory". 783 
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*4: If the CS is a CEM, test case ATC_COM_PT_CSUnlCntrl_002 is "mandatory" and test case 784 

ATC_COM_PT_CSUnlCntrl_003 is not executed. Otherwise, test case ATC_COM_PT_CSUnlCntrl_003 785 

is "mandatory" and test case ATC_COM_PT_CSUnlCntrl_002 is not executed. 786 

  787 
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7 Abstract test cases for EG 788 

7.1 General information 789 

In this chapter, all abstract test cases for the Use Case "Limitation of Power Production" conformance 790 

test are specified covering the LPP requirements as defined in [LPP1.0.0] and summarized in chapter 791 

5.2 of this document. Within this chapter, the EG is the DUT. 792 

 793 

7.2 Common abstract test cases 794 

7.2.1 Heartbeat 795 

Table 14 shows the test case description for ATC_COM_PT_EGHeartbeat_001. 796 

ATC ID ATC_COM_PT_EGHeartbeat_001 

Description 
This test shall ensure that the EG sends its heartbeats regularly. The interval 
between 2 consecutive heartbeats shall not exceed 60 seconds. 

Referenced 
Requirement(s) 

[LPP-TS-006] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Count 5 heartbeats sent by the EG. The longest period between 2 consecutive 
heartbeats does not exceed 60 seconds. 

Table 14: ATC_COM_PT_EGHeartbeat_001 797 

 798 

7.2.2 Connection 799 

Table 15 shows the test case description for ATC_COM_PT_EGConnection_001. 800 

ATC ID ATC_COM_PT_EGConnection_001 

Description 
This test shall ensure that the EG sends its heartbeat followed by an APPL 
command after the EG has rebooted. 

Referenced 
Requirement(s) 

[LPP-TS-030] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 2: 
Message combinations (any): MSG_14, MSG_15, MSG_16, MSG_17  

Pre-condition CF_EG_Reboot, CF_CS_FS 

Execution Expected result 

1. Wait for the reboot to be completed. Reboot completed within StartUpDur_EG. 

2. Wait for the EG to send at least one 
heartbeat and a following APPL write 
command in time. 
[E-DT60] 

The CS receives at least one EG heartbeat and a 
following APPL write command within 60 
seconds. 

Table 15: ATC_COM_PT_EGConnection_001 801 
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Table 16 shows the test case description for ATC_COM_PT_EGConnection_002. 802 

ATC ID ATC_COM_PT_EGConnection_002 

Description 
This test shall ensure that the EG sends its heartbeat followed by an APPL 
command after restoring the connection to the CS. 

Referenced 
Requirement(s) 

[LPP-TS-030] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 1: 
Message combinations (any): MSG_14, MSG_15, MSG_16, MSG_17 

Pre-condition CF_EG_ConnectionLoss, CF_CS_FS 

Execution Expected result 

1. Restore the communication between EG 
and CS and wait for the EG to send at least 
one heartbeat and a following APPL write 
command in time. 

The CS receives at least one EG heartbeat and a 
following APPL write command within 60 
seconds after the communication is restored. 

Table 16: ATC_COM_PT_EGConnection_002 803 

Table 17 shows the test case description for ATC_COM_PT_EGConnection_003. *1 804 

ATC ID ATC_COM_PT_EGConnection_003 

Description This test shall ensure that the EG automatically reconnects after a black start. 

Referenced 
Requirement(s) 

[LPP-TS-030] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Switch off the power supply to both the 
tester and the DUT. 

Both devices turn off. 

2. Wait for a 90 seconds interval.  

3. Switch on the power supply to both the 
tester and the DUT. 

Both devices turn on. 

4. Wait for the tester to be in CF_CS_Init 
configuration and for the EG to be in 
CF_EG_ConnectionEstablished. 
Maximum waiting time for this test step 
equals the larger value of StartUpDur_EG 
and StartUpDur_CS. 

 

5. Wait for the EG to send at least one 
heartbeat and a following APPL write 
command in time. 
[E-DT60] 

The CS receives at least one EG heartbeat and a 
following APPL write command within 60 
seconds. 

Table 17: ATC_COM_PT_EGConnection_003 805 

*1: If a test implementation is used as a tester instead of a real device, it is permissible to simulate 806 

the black start behaviour of the tester in relation to the DUT (as with a real device). 807 

 808 
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7.2.3 Messages 809 

Table 18 shows the test case description for ATC_COM_PT_EGMessages_001. 810 

ATC ID ATC_COM_PT_EGMessages_001 

Description 
This test shall ensure that the EG causes the CS to change its current state from 
unlimited/controlled to limited without a duration due to an external stimulus. 

Referenced 
Requirement(s) 

[LPP-TS-001] 

Test variation 

The variation of the data sets result into a sum of 3 test executions with 1 actor 
being tested. 
 
For test step 1: 
Message combinations (any): MSG_14 
APPL values (all): APPL_02, APPL_03, APPL_04 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Set an external stimulus signalling the EG to 
send an activated APPL write command to 
the CS and wait for the EG to send the 
activated APPL write command. 

The EG is able to send an activated APPL write 
command. 
The CS receives and accepts the write 
command. 

Table 18: ATC_COM_PT_EGMessages_001 811 

Table 19 shows the test case description for ATC_COM_PT_EGMessages_002. 812 

ATC ID ATC_COM_PT_EGMessages_002 

Description 
This test shall ensure that the EG resends its messages when receiving a NACK 
from the CS after the EG has rebooted. 

Referenced 
Requirement(s) 

[LPP-TS-046] 

Test variation 

The variation of the data sets result into a sum of 3 test executions with 1 actor 
being tested. 
 
For test steps 3 and 4: 
Message combinations (any): MSG_14 
APPL values (all): APPL_02, APPL_03, APPL_04 

Pre-condition CF_EG_Reboot, CF_CS_UnlAuto 

Execution Expected result 

1. Wait for the reboot to be completed. Reboot completed within StartUpDur_EG. 

2. Wait for the EG to send at least one 
heartbeat. 
[E-DT60] 

The CS receives at least one heartbeat. 
The connection is maintained. *3 

3. The CS should intentionally reject the next 
APPL write command. 
Wait for the EG to send an activated APPL 
write command and reject it on the CS side. 
[1:E-DT120] *1 

The EG sends the activated write command in 
time and receives a corresponding NACK from 
the CS. 

4. Wait for the EG to send at least one 
heartbeat and a following APPL write 
command in time. 

The CS receives at least one EG heartbeat and a 
following APPL write command within 60 
seconds. 
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[E-DT60] *2 
Table 19: ATC_COM_PT_EGMessages_002 813 

*1: The timeout for a resend within 120 seconds is to be considered best practice. 814 

*2: The timeout of 60 seconds within which the EG sends both messages is considered best practice. 815 

*3: Necessary steps to maintain the connection (e.g. sending heartbeats) during test execution are 816 

not explicitly described in the subsequent test steps. 817 

Table 20 shows the test case description for ATC_COM_PT_EGMessages_003. 818 

ATC ID ATC_COM_PT_EGMessages_003 

Description 

This test shall ensure that the EG sends valid messages over an extended period 
of time. 
The tester (CS) is able to switch its internal states immediately according to 
received write commands.  

Referenced 
Requirement(s) 

[LPP-TS-001], [LPP-TS-001/2], [LPP-TS-002] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. 25 iterations of the following sequence: 
1. Initiate an activated APPL write 

command with a duration and wait for 
the EG to send the command. 

2. Initiate a deactivated APPL write 
command and wait for the EG to send 
the command. 

The CS receives and accepts each write 
command. *1 

Table 20: ATC_COM_PT_EGMessages_003 819 

*1: The tester (CS) rejects invalid received messages. 820 

Table 21 shows the test case description for ATC_COM_PT_EGMessages_004. 821 

ATC ID ATC_COM_PT_EGMessages_004 

Description 

This test shall ensure that the EG sends valid messages over an extended period 
of time. 
The tester (CS) is able to switch its internal states immediately according to 
received write commands.  

Referenced 
Requirement(s) 

[LPP-TS-003], [LPP-TS-011/1], [LPP-TS-013/1] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. 5 iterations of the following sequence: 
1. Initiate an FPAPL write command and 

wait for the EG to send the command. 

The CS receives and accepts each write 
command. *1 
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2. Initiate a Failsafe Duration Minimum 
write command and wait for the EG to 
send the command. 

Table 21: ATC_COM_PT_EGMessages_004 822 

*1: The tester (CS) rejects invalid received messages. 823 

  824 
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8 Abstract test cases for CS 825 

8.1 General information 826 

In this chapter, all abstract test cases for the Use Case "Limitation of Power Production" conformance 827 

test are specified covering the LPP requirements as defined in [LPP1.0.0] and summarized in chapter 828 

5.2 of this document. Within this chapter, the CS is the DUT. 829 

Section 8.2 details abstract test case descriptions in which there is no distinction between the 830 

instances. 831 

Section 8.3 details abstract test case descriptions in which the DUT operates in LPP instance 1. 832 

Section 8.4 details abstract test case descriptions in which the DUT operates in LPP instance 2. 833 

NOTE 19 For further information regarding the LPP instances please refer to section 6.9 within 834 

this document and to section 2.4 of [LPP1.0.0]. 835 

 836 

8.2 Common abstract test cases 837 

8.2.1 Heartbeat 838 

Table 22 shows the test case description for ATC_COM_PT_CSHeartbeat_001. 839 

ATC ID ATC_COM_PT_CSHeartbeat_001 

Description 
This test shall ensure that the CS sends its heartbeats regularly. The interval 
between 2 consecutive heartbeats shall not exceed 60 seconds. 

Referenced 
Requirement(s) 

[LPP-TS-007] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Count 5 heartbeats sent by the CS. The longest period between 2 consecutive 
heartbeats does not exceed 60 seconds. 

Table 22: ATC_COM_PT_CSHeartbeat_001 840 

 841 

8.2.2 Connection 842 

Table 23 shows the test case description for ATC_COM_NT_CSConnection_001. 843 

ATC ID ATC_COM_NT_CSConnection_001 

Description 
This test shall ensure that the CS does not evaluate APPL write commands until 
it first receives an EG heartbeat after the connection is established. 

Referenced 
Requirement(s) 

[LPP-TS-004], [LPP-TS-036] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test steps 2 and 4: 
Message combinations (any): MSG_16 
APPL values (all): APPL_03 
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Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG APPL deactivation write 
command. 
[E-DT60] 

The CS receives and rejects the write 
command. 

3. Send an EG heartbeat. The CS receives the heartbeat. 

4. Send an EG APPL deactivation write 
command. 
[2:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 23: ATC_COM_NT_CSConnection_001 844 

Table 24 shows the test case description for ATC_COM_PT_CSConnection_002. 845 

ATC ID ATC_COM_PT_CSConnection_002 

Description 
This test shall ensure that the CS does not evaluate write commands to any 
data point (FPAPL) until it first receives an EG heartbeat and a following APPL 
write command after the connection is established. 

Referenced 
Requirement(s) 

[LPP-TS-003], [LPP-TS-036], [LPP-TS-037], [LPP-TS-038] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 4: 
Message combinations (any): MSG_16 
APPL values (all): APPL_03 
 
For test steps 3 and 5: 
FPAPL values (all): FPAPL_03 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG FPAPL write command. The CS receives and rejects the write 
command. 

4. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

5. Send an EG FPAPL write command. The CS receives and accepts the write 
command. 

Table 24: ATC_COM_PT_CSConnection_002 846 

Table 25 shows the test case description for ATC_COM_PT_CSConnection_003. 847 

ATC ID ATC_COM_PT_CSConnection_003 
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Description 
This test shall ensure that the CS only accepts APPL values smaller than or equal 
to zero and FPAPL values greater than or equal to zero. 

Referenced 
Requirement(s) 

[LPP-TS-005], [LPP-TS-018], [LPP-TS-038] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 3: 
Message combinations (any): MSG_14, MSG_16 
APPL values (all): APPL_06 
 
For test step 4: 
FPAPL values (all): FPAPL_06 
 
For test step 5: 
FPAPL values (all): FPAPL_03 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL write command with a 
positive value. 
[1:E-DT60] 

The CS receives and rejects the write 
command. The CS changes its configuration to 
CF_CS_UnlCntrl. 

4. Send an EG FPAPL write command with a 
negative value. 

The CS receives and rejects the write 
command. 
The EG receives a NACK from the CS. 

5. Send an EG FPAPL write command. 
[3:E-DT60] 

The CS receives and accepts the write 
command. 

Table 25: ATC_COM_PT_CSConnection_003 848 

Table 26 shows the test case description for ATC_COM_PT_CSConnection_004. 849 

ATC ID ATC_COM_PT_CSConnection_004 

Description 
This test shall ensure that the CS does not evaluate write commands to any 
data point (Failsafe Duration Minimum) until it first receives an EG heartbeat 
and a following APPL write command after the connection is established. 

Referenced 
Requirement(s) 

[LPP-TS-005], [LPP-TS-037] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 4: 
Message combinations (any): MSG_16 
APPL values (all): APPL_03 
 
For test step 3: 
Failsafe Duration Minimum values (all): FPAPL_DUR_02 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 
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1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG Failsafe Duration Minimum 
write command. 

The CS receives and rejects the write 
command. 
The EG receives a NACK from the CS. 

4. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 26: ATC_COM_PT_CSConnection_004 850 

Table 27 shows the test case description for ATC_COM_PT_CSConnection_005. 851 

ATC ID ATC_COM_PT_CSConnection_005 

Description 
This test shall ensure that the CS evaluates write commands to the Failsafe 
Duration Minimum if the submitted value is greater than the maximum value of 
the CS. 

Referenced 
Requirement(s) 

[LPP-TS-014], [LPP-TS-015], [LPP-TS-015/1], [LPP-TS-016] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 3: 
Message combinations (any): MSG_16 
APPL values (all): APPL_03 
 
For test step 4: 
Failsafe Duration Minimum values (all): FPAPL_DUR_03 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

4. Send an EG Failsafe Duration Minimum 
write command. 

The CS receives and accepts or rejects the write 
command. 

5. Check the Failsafe Duration Minimum value 
of the CS. 

The CS changed the Failsafe Duration 
Minimum. 

• The CS received and accepted the write 
command. 
The CS changed its Failsafe Duration 
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Minimum value according to the value 
sent. 

 
OR 
 

• The CS received and rejected the write 
command. 
The CS changed its Failsafe Duration 
Minimum value to its MFSDM. 

Table 27: ATC_COM_PT_CSConnection_005 852 

Table 28 shows the test case description for ATC_COM_PT_CSConnection_006. 853 

ATC ID ATC_COM_PT_CSConnection_006 

Description 
This test shall ensure that the CS accepts APPL write commands with a larger 
value than the possible maximum production and alters the value accordingly. 

Referenced 
Requirement(s) 

[LPP-TS-035/4] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 3: 
Message combinations (any): MSG_14 
APPL values (all): APPL_05 
APPL duration values (all): APPL_DUR_02 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL activation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_Limited_wo_dur. 

4. Check the APPL value of the CS. The CS changes its APPL value according to the 
value sent. 

Table 28: ATC_COM_PT_CSConnection_006 854 

Table 29 shows the test case description for ATC_COM_PT_CSConnection_007. 855 

ATC ID ATC_COM_PT_CSConnection_007 

Description This test shall ensure that the CS correctly evaluates APPL write commands. 

Referenced 
Requirement(s) 

[LPP-TS-001], [LPP-TS-035], [LPP-TS-035/4] 

Test variation 

The variation of the data sets result into a sum of 5 test executions with 1 actor 
being tested. 
 
For test step 3: 
Message combinations (any): MSG_16 
APPL values (all): APPL_03 
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For test step 4: 
Message combinations (any): MSG_14 
APPL values (all): APPL_01, APPL_02, APPL_03, APPL_04, APPL_05 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

4. Send an EG APPL activation write 
command. 
[2:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_Limited_wo_dur. 
For APPL_01: 
The CS changes its production to 0 and the 
APPL value according to the value sent. 
For APPL_02: 
The CS changes its APPL value according to the 
value sent. 
For APPL_03: 
The CS changes its APPL value according to the 
value sent. 
For APPL_04: 
The CS changes its APPL value according to the 
value sent. 
For APPL_05: 
The CS changes its APPL value according to the 
value sent. 

Table 29: ATC_COM_PT_CSConnection_007 856 

Table 30 shows the test case description for ATC_COM_PT_CSConnection_008. 857 

ATC ID ATC_COM_PT_CSConnection_008 

Description 
This test shall ensure that the CS correctly evaluates FPAPL and Failsafe 
Duration Minimum write commands. 

Referenced 
Requirement(s) 

[LPP-TS-001], [LPP-TS-015/1], [LPP-TS-016], [LPP-TS-038] 

Test variation 

The variation of the data sets result into a sum of 7 test executions with 1 actor 
being tested. 
 
For test step 1: 
FPAPL values (all): FPAPL_01, FPAPL_02, FPAPL_03, FPAPL_04, FPAPL_05 
 
For test step 2: 
Failsafe Duration Minimum values (all): FPAPL_DUR_01, FPAPL_DUR_02, 
FPAPL_DUR_03 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 
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Execution Expected result 

1. Send an EG FPAPL write command. The CS receives and accepts the write 
command. 
The CS changes its FPAPL value according to 
the value sent. 
 

2. Send an EG Failsafe Duration Minimum 
write command. 

For FPAPL_DUR_01: 
The CS receives and rejects the write 
command. 
For FPAPL_DUR_02: 
The CS receives and accepts the write 
command. 
The CS changes its Failsafe Duration Minimum 
value according to the value sent. 
For FPAPL_DUR_03: 

• The CS receives and accepts the write 
command. 
The CS changes its Failsafe Duration 
Minimum value according to the value 
sent. 

 
OR 
 

• The CS receives and rejects the write 
command. 
The CS changes its Failsafe Duration 
Minimum value to its MFSDM. 

Table 30: ATC_COM_PT_CSConnection_008 858 

Table 31 shows the test case description for ATC_COM_PT_CSConnection_009. *1 859 

ATC ID ATC_COM_PT_CSConnection_009 

Description This test shall ensure that the CS automatically reconnects after a black start. 

Referenced 
Requirement(s) 

[LPP-TS-046] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 6 and 8: 
Message combinations (any): MSG_16 
APPL values (all): APPL_03 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Switch off the power supply to both the 
tester and the DUT. 

Both devices turn off. 

2. Wait for a 90 seconds interval.  

3. Switch on the power supply to both the 
tester and the DUT. 

Both devices turn on. 

4. Wait for the tester to be in 
CF_EG_ConnectionEstablished 

If StartUpDur_EG is longer than 120 seconds 
after the CS reached CF_CS_Init, the CS may 
change its configuration to CF_CS_UnlAuto.  
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configuration and for the CS to be at least 
in CF_CS_Init. 
Maximum waiting time for this test step 
equals the larger value of StartUpDur_EG 
and StartUpDur_CS. 

5. Send an EG heartbeat. The CS receives the heartbeat. 

6. Send an EG APPL deactivation write 
command. 
[4:E-DT60] 

• The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

 
OR 
 

• The CS receives and rejects the write 
command. *2 

7. Send an EG heartbeat. *3 The CS receives the heartbeat. 

8. Send an EG APPL deactivation write 
command. *3 
[6:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 31: ATC_COM_PT_CSConnection_009 860 

*1: If a test implementation is used as a tester instead of a real device, it is permissible to simulate 861 

the black start behaviour of the tester in relation to the DUT (as with a real device). 862 

*2: According to [LPP1.0.0] it depends on the timing to which configuration the CS would change. This 863 

is not verified in this test step. 864 

*3: Only execute test steps 7 and 8 if the write command from test step 6 was rejected by the CS. 865 

 866 

8.2.3 Init 867 

Table 32 shows the test case description for ATC_COM_PT_CSInit_001. 868 

ATC ID ATC_COM_PT_CSInit_001 

Description 
This test shall ensure that the CS starts with a limited power production stated 
in the FPAPL and a deactivated APPL after a factory reset. 

Referenced 
Requirement(s) 

[LPP-TS-009/3], [LPP-TS-011], [LPP-TS-017], [LPP-TS-019] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ManualExecution, CF_CS_Reset_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Check the FPAPL parameter of the CS. The CS limits its power production with its 
PFPAPL. 

3. Check if the APPL of the CS is activated or 
deactivated. 
[1:E-DT120] 

The APPL of the CS is deactivated. 
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Table 32: ATC_COM_PT_CSInit_001 869 

Table 33 shows the test case description for ATC_COM_PT_CSInit_002. 870 

ATC ID ATC_COM_PT_CSInit_002 

Description 
This test shall ensure that the CS starts with default parameters after a factory 
reset. 

Referenced 
Requirement(s) 

[LPP-TS-009/2], [LPP-TS-009/3], [LPP-TS-011], [LPP-TS-013] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ManualExecution, CF_CS_Reset_Init  

Execution Expected result 

1. Reset the CS. The CS reboots. 

2. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

3. Send an EG heartbeat. 
[E-DT60] 

The CS receives the heartbeat. 

4. Check if the APPL of the CS is activated or 
deactivated. 

The APPL of the CS is deactivated. 

5. Check the PFPAPL value of the CS. The PFPAPL value is equal to the specified 
value in the [ParameterSheet]. 

6. Check the PFSDM value of the CS. 
[2:E-DT120] 

The PFSDM value is equal to the specified value 
in the [ParameterSheet]. 

Table 33: ATC_COM_PT_CSInit_002 871 

Table 34 shows the test case description for ATC_COM_PT_CSInit_003. 872 

ATC ID ATC_COM_PT_CSInit_003 

Description 
This test shall ensure that the CS persistently stores the FPAPL and Failsafe 
Duration Minimum values. 

Referenced 
Requirement(s) 

[LPP-TS-011/1], [LPP-TS-013/1], [LPP-TS-044] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being 
tested. 
 
For test steps 3 and 10: 
Message combinations (any): MSG_16 
APPL values (all): APPL_03 
 
For test step 4: 
FPAPL values (all): FPAPL_03 
 
For test step 6: 
Failsafe Duration Minimum values (all): FPAPL_DUR_02 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 
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3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

4. Send an EG FPAPL write command. 
[E-DT0*] 

The CS receives and accepts the write 
command. 

5. Send an EG heartbeat. 
[3:E-DT60] 

The CS receives the heartbeat. 

6. Send an EG Failsafe Duration Minimum 
write command. 
[E-DT0*] 

The CS receives and accepts the write 
command. 

7. Send an EG heartbeat. 
[5:E-DT60] 

The CS receives the heartbeat. 

8. Reboot the CS and wait until it's able to 
exchange messages. 

The CS restarts in configuration CF_CS_Init. 

9. Send an EG heartbeat. The CS receives the heartbeat. 

10. Send an EG APPL deactivation write 
command. 
[9:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

11. Check the FPAPL parameter of the CS. The CS changed the FPAPL to the value sent in 
test step 4. 

12. Check the Failsafe Duration Minimum 
parameter of the CS. 

The CS changed the Failsafe Duration 
Minimum to the value sent in test step 6. 

Table 34: ATC_COM_PT_CSInit_003 873 

 874 

8.2.4 Limited 875 

Table 35 shows the test case description for ATC_COM_NT_CSLimited_001. 876 

ATC ID ATC_COM_NT_CSLimited_001 

Description 
This test shall ensure that the CS is limited with an activated APPL and 
maintains its state after rejecting invalid APPL commands. 

Referenced 
Requirement(s) 

[LPP-TS-009/1], [LPP-TS-024], [LPP-TS-035/1] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 2: 
Message combinations (any): MSG_01, MSG_06, MSG_08, MSG_14, MSG_15, 
MSG_16, MSG_17 
APPL values (all): APPL_06 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_Limited_wo_dur 

Execution Expected result 

1. Check if the APPL of the CS is activated or 
deactivated. 

The APPL of the CS is activated. 

2. Send an EG APPL write command with a 
positive value. 

The CS receives and rejects the write 
command. 
The CS stays in CF_CS_Limited_wo_dur. 
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Table 35: ATC_COM_NT_CSLimited_001 877 

Table 36 shows the test case description for ATC_COM_PT_CSLimited_002. 878 

ATC ID ATC_COM_PT_CSLimited_002 

Description 
This test shall ensure that the CS maintains its state and accepts APPL write 
commands even if heartbeats from the EG are absent. 

Referenced 
Requirement(s) 

[LPP-TS-001/2], [LPP-TS-002] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test steps 3 and 6: 
Message combinations (any): MSG_14 
APPL values (all): APPL_03 
APPL duration values (all): APPL_DUR_02 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL activation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_Limited_wo_dur. 

4. Send an EG heartbeat. 
[E-DT60] 

The CS receives the heartbeat. 

5. Wait for a 90 second interval.  

6. Send an EG APPL activation write 
command. 
[E-DT0*] 

The CS receives and accepts the write 
command. 

7. Send an EG heartbeat. 
[5:E-DT30] 

The CS receives the heartbeat. 
The CS stays in CF_CS_Limited_wo_dur. 

Table 36: ATC_COM_PT_CSLimited_002 879 

 880 

8.2.5 Unlimited/controlled 881 

Table 37 shows the test case description for ATC_COM_NT_CSUnlCntrl_001. 882 

ATC ID ATC_COM_NT_CSUnlCntrl_001 

Description 
This test shall ensure that the CS maintains its state after rejecting invalid APPL 
commands. 

Referenced 
Requirement(s) 

[LPP-TS-009], [LPP-TS-009/3], [LPP-TS-023] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 2: 
Message combinations (any): MSG_06, MSG_14 
APPL values (all): APPL_06 
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Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Check if the APPL of the CS is activated or 
deactivated. 

The APPL of the CS is deactivated. 

2. Send an EG APPL write command with a 
positive value. 

The CS receives and rejects the write 
command. 
The CS stays in CF_CS_UnlCntrl. 

Table 37: ATC_COM_NT_CSUnlCntrl_001 883 

Table 38 shows the test case description for ATC_COM_PT_CSUnlCntrl_002. 884 

ATC ID ATC_COM_PT_CSUnlCntrl_002 

Description 
This test shall ensure that the CS supports and provides the Contractual 
Production Nominal Max value, as it is an actor of type CEM. 

Referenced 
Requirement(s) 

[LPP-TS-010/3], [LPP-TS-010/4], [LPP-TS-039] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Check the Power Production Nominal Max 
value of the CS. 

The Power Production Nominal Max value is 
not supported. 

2. Check the Contractual Production Nominal 
Max value of the CS. 

The Contractual Production Nominal Max value 
is supported and provided. 

Table 38: ATC_COM_PT_CSUnlCntrl_002 885 

Table 39 shows the test case description for ATC_COM_PT_CSUnlCntrl_003. 886 

ATC ID ATC_COM_PT_CSUnlCntrl_003 

Description 
This test shall ensure that the CS supports and provides the Power Production 
Nominal Max value, as it is not an actor of type CEM. 

Referenced 
Requirement(s) 

[LPP-TS-010/1], [LPP-TS-010/2], [LPP-TS-040] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Check the Contractual Production Nominal 
Max value of the CS. 

The Contractual Production Nominal Max value 
is not supported. 

2. Check the Power Production Nominal Max 
value of the CS. 

The Power Production Nominal Max value is 
supported and provided. 

Table 39: ATC_COM_PT_CSUnlCntrl_003 887 

 888 

8.2.6 Failsafe state 889 

Table 40 shows the test case description for ATC_COM_PT_CSFS_001. 890 

ATC ID ATC_COM_PT_CSFS_001 
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Description 
This test shall ensure that the CS does not evaluate write commands to any 
data point until it first receives an EG heartbeat and a following APPL write 
command within 60 seconds. 

Referenced 
Requirement(s) 

[LPP-TS-033], [LPP-TS-036], [LPP-TS-037] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being 
tested. 
 
For test steps 4 and 8: 
Message combinations (any): MSG_07, MSG_16 
APPL values (all): APPL_03 
 
For test steps 5 and 10: 
FPAPL values (all): FPAPL_03 
 
For test step 6: 
Failsafe Duration Minimum values (any): FPAPL_DUR_02 

Pre-condition CF_EG_ManualExecution, CF_CS_FS 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Wait for a 90 second interval.  

4. Send an EG APPL deactivation write 
command. 
[E-DT0*] 

The CS receives and rejects the write 
command. 
The CS stays in CF_CS_FS. 

5. Send an EG FPAPL write command. 
[E-DT0*] 

The CS receives and rejects the write 
command. 
The CS stays in CF_CS_FS. 

6. Send an EG Failsafe Duration Minimum 
write command. 

The CS receives and rejects the write 
command. 
The CS stays in CF_CS_FS. 

7. Send an EG heartbeat. 
[E-DT0*] 

The CS receives the heartbeat. 

8. Send an EG APPL deactivation write 
command. 
[E-DT0*] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

9. Send an EG heartbeat. 
[7:E-DT60] 

The CS receives the heartbeat. 

10. Send an EG FPAPL write command. 
[E-DT120] 

The CS receives and accepts the write 
command. 

Table 40: ATC_COM_PT_CSFS_001 891 

Table 41 shows the test case description for ATC_COM_PT_CSFS_002. 892 

ATC ID ATC_COM_PT_CSFS_002 

Description 
This test shall ensure that the CS remains in failsafe state for the Failsafe 
Duration Minimum. 
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Referenced 
Requirement(s) 

[LPP-TS-012], [LPP-TS-013] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionLoss, CF_CS_FS 

Execution Expected result 

1. Wait until the Failsafe Duration Minimum 
expires. 

The CS changes its configuration to 
CF_CS_UnlAuto or stays in CF_CS_FS after the 
duration expires. 

Table 41: ATC_COM_PT_CSFS_002 893 

Table 42 shows the test case description for ATC_COM_PT_CSFS_003. 894 

ATC ID ATC_COM_PT_CSFS_003 

Description 
This test shall ensure that the CS rejects Failsafe Duration Minimum write 
commands in failsafe state. 

Referenced 
Requirement(s) 

[LPP-TS-009], [LPP-TS-009/3] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 4: 
Failsafe Duration Minimum values (any): FPAPL_DUR_02 

Pre-condition CF_EG_ConnectionLoss, CF_CS_FS 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Check if the APPL of the CS is activated or 
deactivated. 

The APPL of the CS is deactivated. 

3. Send an EG heartbeat. The CS receives the heartbeat. 

4. Send an EG Failsafe Duration Minimum 
write command. 
[3:E-DT60] 

The CS receives and rejects the write 
command. 
The CS stays in CF_CS_FS. 

Table 42: ATC_COM_PT_CSFS_003 895 

 896 

8.2.7 Unlimited/autonomous 897 

Table 43 shows the test case description for ATC_COM_NT_CSUnlAuto_001. 898 

ATC ID ATC_COM_NT_CSUnlAuto_001 

Description 
This test shall ensure that the CS does not evaluate write commands to any 
data point until it first receives an EG heartbeat and a following APPL write 
command within 60 seconds. 

Referenced 
Requirement(s) 

[LPP-TS-033], [LPP-TS-036], [LPP-TS-037] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test steps 4 and 7: 
Message combinations (any): MSG_03, MSG_16 
APPL values (all): APPL_03 
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For test steps 5 and 9: 
FPAPL values (all): FPAPL_03 

Pre-condition CF_EG_ManualExecution, CF_CS_UnlAuto 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Wait for a 90 second interval.  

4. Send an EG APPL deactivation write 
command. 
[E-DT0*] 

The CS receives and rejects the write 
command. 
The CS stays in CF_CS_UnlAuto. 

5. Send an EG FPAPL write command. 
[E-DT0*] 

The CS receives and rejects the write 
command. 

6. Send an EG heartbeat. 
[E-DT0*] 

The CS receives the heartbeat. 

7. Send an EG APPL deactivation write 
command. 
[E-DT0*] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

8. Send an EG heartbeat. 
[6:E-DT60] 

The CS receives the heartbeat. 

9. Send an EG FPAPL write command. 
[E-DT120] 

The CS receives and accepts the write 
command. 

Table 43: ATC_COM_NT_CSUnlAuto_001 899 

Table 44 shows the test case description for ATC_COM_PT_CSUnlAuto_002. 900 

ATC ID ATC_COM_PT_CSUnlAuto_002 

Description 
This test shall ensure that the CS does not produce (or allow production) higher 
than the according nominal maximum value. The APPL is deactivated in 
CF_CS_UnlAuto. 

Referenced 
Requirement(s) 

[LPP-TS-009/3], [LPP-TS-010], [LPP-TS-038] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionLoss, CF_CS_UnlAuto 

Execution Expected result 

1. Compare the actual power production with 
the pre-configured nominal max parameter. 
*1 

The actual power production is less than or 
equal to the nominal max. 

2. Check if the APPL of the CS is activated or 
deactivated. 

The APPL of the CS is deactivated. 

Table 44: ATC_COM_PT_CSUnlAuto_002 901 

*1: The tester (EG) must read out which nominal max parameter is present. 902 

For a DUT of actor type CEM, the parameter is Contractual Production Nominal Max. 903 

For a DUT that is not a CEM type actor, the parameter is Power Production Nominal Max. 904 
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 905 

8.2.8 Transition 1 906 

Table 45 shows the test case description for ATC_COM_PT_CSTransition1_001. 907 

ATC ID ATC_COM_PT_CSTransition1_001 

Description 
This test shall ensure that the CS changes its state after rejecting an activated 
APPL with invalid value. 

Referenced 
Requirement(s) 

[LPP-TS-018], [LPP-TS-035/1] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 3: 
Message combinations (any): MSG_14 
APPL values (all): APPL_06 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL write command with a 
positive value. 
[1:E-DT60] 

The CS receives and rejects the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 45: ATC_COM_PT_CSTransition1_001 908 

Table 46 shows the test case description for ATC_COM_PT_CSTransition1_002. 909 

ATC ID ATC_COM_PT_CSTransition1_002 

Description 
This test shall ensure that the CS changes its state after accepting a deactivated 
APPL write command. 

Referenced 
Requirement(s) 

[LPP-TS-021] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 3: 
Message combinations (any): MSG_16, MSG_17 
APPL values (all): APPL_03 
APPL duration values (all): APPL_DUR_01 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 46: ATC_COM_PT_CSTransition1_002 910 
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 911 

8.2.9 Transition 2 912 

Table 47 shows the test case description for ATC_COM_PT_CSTransition2_001. 913 

ATC ID ATC_COM_PT_CSTransition2_001 

Description 
This test shall ensure that the CS changes its state after accepting an activated 
APPL command. 

Referenced 
Requirement(s) 

[LPP-TS-020] 

Test variation 

The variation of the data sets result into a sum of 3 test executions with 1 actor 
being tested. 
 
For test step 3: 
Message combinations (any): MSG_15 
APPL values (all): APPL_02, APPL_03, APPL_04 
APPL duration values (any): APPL_DUR_01 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL activation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_Limited_w_dur. 

Table 47: ATC_COM_PT_CSTransition2_001 914 

 915 

8.2.10 Transition 3 916 

Table 48 shows the test case description for ATC_COM_PT_CSTransition3_001. 917 

ATC ID ATC_COM_PT_CSTransition3_001 

Description 
This test shall ensure that the CS changes its state after not receiving a 
heartbeat and a following APPL command. 

Referenced 
Requirement(s) 

[LPP-TS-022], [LPP-TS-022/1] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Wait for configuration change of the CS for 
130 seconds. 

The CS does not receive a heartbeat and a 
following APPL write command. 
The CS changes its configuration to 
CF_CS_UnlAuto or stays in CF_CS_Init. 

Table 48: ATC_COM_PT_CSTransition3_001 918 
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Table 49 shows the test case description for ATC_COM_PT_CSTransition3_002. 919 

ATC ID ATC_COM_PT_CSTransition3_002 

Description 
This test shall ensure that the CS changes its state after receiving a heartbeat, 
but no following APPL write command. 

Referenced 
Requirement(s) 

[LPP-TS-022], [LPP-TS-022/1] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Wait for configuration change of the CS for 
130 seconds. 

The CS does not receive an APPL write 
command. 
The CS changes its configuration to 
CF_CS_UnlAuto or stays in CF_CS_Init. 

Table 49: ATC_COM_PT_CSTransition3_002 920 

 921 

8.2.11 Transition 4 922 

Table 50 shows the test case description for ATC_COM_PT_CSTransition4_001. 923 

ATC ID ATC_COM_PT_CSTransition4_001 

Description 
This test shall ensure that the CS changes its state after receiving and accepting 
an APPL command. 

Referenced 
Requirement(s) 

[LPP-TS-027] 

Test variation 

The variation of the data sets result into a sum of 3 test executions with 1 actor 
being tested. 
 
For test step 1: 
Message combinations (any): MSG_15 
APPL values (all): APPL_02, APPL_03, APPL_04 
APPL duration values (any): APPL_DUR_01 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Send an EG APPL activation write 
command. 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_Limited_w_dur. 

Table 50: ATC_COM_PT_CSTransition4_001 924 

 925 

8.2.12 Transition 5 926 

Table 51 shows the test case description for ATC_COM_PT_CSTransition5_001. 927 
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ATC ID ATC_COM_PT_CSTransition5_001 

Description 
This test shall ensure that the CS changes its state after not receiving a 
heartbeat within 120 seconds. 

Referenced 
Requirement(s) 

[LPP-TS-028] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Simulate an interrupted connection, e.g. by 
disconnecting the network. 

The network connection to the EG is 
interrupted. 

2. Wait for configuration change of the CS for 
at least 130 seconds. 

The CS changes its configuration to CF_CS_FS 
within 120 seconds since communication 
interrupt. 

Table 51: ATC_COM_PT_CSTransition5_001 928 

 929 

8.2.13 Transition 6 930 

Table 53 shows the test case description for ATC_COM_PT_CSTransition6_001. 931 

ATC ID ATC_COM_PT_CSTransition6_001 

Description 
This test shall ensure that the CS changes its state after the APPL duration is 
expired. 

Referenced 
Requirement(s) 

[LPP-TS-001/1], [LPP-TS-008], [LPP-TS-008/1], [LPP-TS-025] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 1: 
Message combinations (any): MSG_09, MSG_15 
APPL values (all): APPL_03 
APPL duration values (all): APPL_DUR_01 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_Limited_wo_dur 

Execution Expected result 

1. Send an EG APPL duration write command. The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_Limited_w_dur. 

2. Wait for the set duration to expire. The duration is expired. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

3. Optional test step: 
Check the APPL duration parameter of the 
CS. 

The APPL duration parameter is deleted or has 
a value of 0 seconds. 

Table 52: ATC_COM_PT_CSTransition6_001 932 

Table 53 shows the test case description for ATC_COM_PT_CSTransition6_002. 933 

ATC ID ATC_COM_PT_CSTransition6_002 
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Description 
This test shall ensure that the CS changes its state after receiving an APPL 
deactivation command. 

Referenced 
Requirement(s) 

[LPP-TS-026] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 1: 
Message combinations (any): MSG_07, MSG_16, MSG_17 
APPL values (all): APPL_03 
APPL duration values (any): APPL_DUR_01 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_Limited_wo_dur 

Execution Expected result 

1. Send an EG APPL deactivation write 
command. 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 53: ATC_COM_PT_CSTransition6_002 934 

 935 

8.2.14 Transition 7 936 

Table 54 shows the test case description for ATC_COM_PT_CSTransition7_001. 937 

ATC ID ATC_COM_PT_CSTransition7_001 

Description 
This test shall ensure that the CS changes its state after not receiving a 
heartbeat within 120 seconds. 

Referenced 
Requirement(s) 

[LPP-TS-029] 

Test variation 

The variation of the data sets result into a sum of 3 test executions with 1 actor 
being tested. 
 
For test step 1: 
FPAPL values (all): FPAPL_02, FPAPL_03, FPAPL_04  

Pre-condition CF_EG_ConnectionEstablished, CF_CS_Limited_wo_dur 

Execution Expected result 

1. Send an EG FPAPL write command. The CS receives and accepts the write 
command. 

2. Simulate an interrupted connection, e.g. by 
disconnecting the network. 

The network connection to the EG is 
interrupted. 

3. Wait for configuration change of the CS for 
at least 130 seconds. 

After the communication to the EG has been 
interrupted for 130 seconds, the CS changes its 
configuration to CF_CS_FS. 

Table 54: ATC_COM_PT_CSTransition7_001 938 

 939 

8.2.15 Transition 8 940 

Table 55 shows the test case description for ATC_COM_PT_CSTransition8_001. 941 
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ATC ID ATC_COM_PT_CSTransition8_001 

Description 
This test shall ensure that the CS changes its state after receiving an APPL 
command which cannot be applied. 

Referenced 
Requirement(s) 

[LPP-TS-031], [LPP-TS-035/1] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 3: 
Message combinations (any): MSG_06, MSG_07, MSG_08, MSG_09, MSG_14, 
MSG_15, MSG_16, MSG_17 
APPL values (all): APPL_06 

Pre-condition CF_EG_ConnectionLoss, CF_CS_FS 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL write command with a 
positive value. 
[1:E-DT60] 

The CS receives and rejects the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 55: ATC_COM_PT_CSTransition8_001 942 

Table 56 shows the test case description for ATC_COM_PT_CSTransition8_002. 943 

ATC ID ATC_COM_PT_CSTransition8_002 

Description 
This test shall ensure that the CS changes its state after receiving an APPL 
deactivation command. 

Referenced 
Requirement(s) 

[LPP-TS-033] 

Test variation 

The variation of the data sets result into a sum of 3 test executions with 1 actor 
being tested. 
 
For test step 3: 
Message combinations (any): MSG_16 
APPL values (all): APPL_02, APPL_03, APPL_04 

Pre-condition CF_EG_ConnectionLoss, CF_CS_FS 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 56: ATC_COM_PT_CSTransition8_002 944 

 945 
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8.2.16 Transition 9 946 

Table 57 shows the test case description for ATC_COM_PT_CSTransition9_001. 947 

ATC ID ATC_COM_PT_CSTransition9_001 

Description 
This test shall ensure that the CS changes its state after receiving an APPL 
activation command. 

Referenced 
Requirement(s) 

[LPP-TS-032] 

Test variation 

The variation of the data sets result into a sum of 3 test executions with 1 actor 
being tested. 
 
For test step 3: 
Message combinations (any): MSG_14 
APPL values (all): APPL_02, APPL_03, APPL_04 
APPL duration values (all): APPL_DUR_02 

Pre-condition CF_EG_ConnectionLoss, CF_CS_FS 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL activation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_Limited_wo_dur. 

Table 57: ATC_COM_PT_CSTransition9_001 948 

 949 

8.2.17 Transition 10 950 

Table 58 shows the test case description for ATC_COM_PT_CSTransition10_001. 951 

ATC ID ATC_COM_PT_CSTransition10_001 

Description 
This test shall ensure that the CS changes its state after expiry of the Failsafe 
Duration Minimum. 

Referenced 
Requirement(s) 

[LPP-TS-012], [LPP-TS-022], [LPP-TS-022/3] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionEstablished, CF_CS_UnlCntrl 

Execution Expected result 

1. Wait for the Failsafe Duration Minimum to 
expire. 

The Failsafe Duration Minimum of the CS 
expired. 
 

2. Wait for configuration change of the CS for 
130 seconds. 

The CS changes its configuration to 
CF_CS_UnlAuto or stays in CF_CS_FS. 

Table 58: ATC_COM_PT_CSTransition10_001 952 

Table 59 shows the test case description for ATC_COM_PT_CSTransition10_002. 953 

ATC ID ATC_COM_PT_CSTransition10_002 
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Description 
This test shall ensure that the CS changes its state after not receiving an APPL 
command within 120 seconds. 

Referenced 
Requirement(s) 

[LPP-TS-022], [LPP-TS-022/2] 

Test variation No variation of the setup results into 1 test execution with 1 actor being tested. 

Pre-condition CF_EG_ConnectionLoss, CF_CS_FS 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Wait for configuration change of the CS for 
130 seconds.  

The CS does not receive an APPL write 
command. 
The CS changes its configuration to 
CF_CS_UnlAuto or stays in CF_CS_FS. 

Table 59: ATC_COM_PT_CSTransition10_002 954 

 955 

8.2.18 Transition 11 956 

Table 60 shows the test case description for ATC_COM_PT_CSTransition11_001. 957 

ATC ID ATC_COM_PT_CSTransition11_001 

Description 
This test shall ensure that the CS changes its state after declining an APPL 
command. 

Referenced 
Requirement(s) 

[LPP-TS-031], [LPP-TS-035/1] 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 3: 
Message combinations (any): MSG_14, MSG_15, MSG_16, MSG_17 
APPL values (all): APPL_06 

Pre-condition CF_EG_ManualExecution, CF_CS_UnlAuto 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL write command with a 
positive value. 
[1:E-DT60] 

The CS receives and rejects the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 60: ATC_COM_PT_CSTransition11_001 958 

Table 61 shows the test case description for ATC_COM_PT_CSTransition11_002. 959 

ATC ID ATC_COM_PT_CSTransition11_002 

Description 
This test shall ensure that the CS changes its state after receiving an APPL 
deactivation command. 

Referenced 
Requirement(s) 

[LPP-TS-033] 



EEBus LPP TestSpec - Limitation of Power Production V1.0.0   

Copyright © 2024 EEBus Initiative e.V. All rights reserved.  Page 70 of 72 

Test variation 

No variation of the setup results into 1 test execution with 1 actor being tested. 
 
For test step 3: 
Message combinations (any): MSG_07, MSG_16 
APPL values (all): APPL_03 

Pre-condition CF_EG_ManualExecution, CF_CS_UnlAuto 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

Table 61: ATC_COM_PT_CSTransition11_002 960 

 961 

8.2.19 Transition 12 962 

Table 62 shows the test case description for ATC_COM_PT_CSTransition12_001. 963 

ATC ID ATC_COM_PT_CSTransition12_001 

Description 
This test shall ensure that the CS changes its state after receiving a heartbeat 
and a following APPL activation command. 

Referenced 
Requirement(s) 

[LPP-TS-032] 

Test variation 

The variation of the data sets result into a sum of 3 test executions with 1 actor 
being tested. 
 
For test step 3: 
Message combinations (any): MSG_14 
APPL values (all): APPL_02, APPL_03, APPL_04 
APPL duration values (all): APPL_DUR_02 

Pre-condition CF_EG_ManualExecution, CF_CS_UnlAuto 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL activation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_Limited_wo_dur. 

Table 62: ATC_COM_PT_CSTransition12_001 964 

 965 

8.3 LPP instance 1 (CS located on a CEM) abstract test cases 966 

Table 63 shows the test case description for ATC_INS1_PT_CSTransition1_001. 967 
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ATC ID ATC_INS1_PT_CSTransition1_001 

Description 
This test shall ensure that the CS receives and accepts the initial APPL 
deactivation write command and rejects the following APPL write command 
due to exceptions permitted by [LPP1.0.0]. 

Referenced 
Requirement(s) 

[LPP-TS-035], [LPP-TS-035/2] 

Test variation 

The variation of the data sets result into a sum of 2 test executions with 1 actor 
being tested. 
 
For test step 3: 
Message combinations (any): MSG_16 
APPL values (all): APPL_02, APPL_03 
 
For test step 4: 
Message combinations (any): MSG_14, MSG_15 
APPL values (all): APPL_02, APPL_03 
APPL duration values (any): APPL_DUR_01, APPL_DUR_02 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

4. Send an EG APPL write command. 
[2:E-DT60] 

The CS receives and rejects the write command 
due to exceptions permitted by [LPP1.0.0]. 

Table 63: ATC_INS1_PT_CSTransition1_001 968 

 969 

8.4 LPP instance 2 (CS not located on a CEM) abstract test cases 970 

Table 64 shows the test case description for ATC_INS2_PT_CSTransition1_001. 971 

ATC ID ATC_INS2_PT_CSTransition1_001 

Description 
This test shall ensure that the CS receives and accepts the initial APPL write 
command and rejects the following APPL write command due to exceptions 
permitted by [LPP1.0.0]. 

Referenced 
Requirement(s) 

[LPP-TS-035], [LPP-TS-035/3] 

Test variation 

The variation of the data sets result into a sum of 2 test executions with 1 actor 
being tested. 
 
For test step 3: 
Message combinations (any): MSG_16 
APPL values (all): APPL_02, APPL_03 
 
For test step 4: 
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Message combinations (any): MSG_14, MSG_15 
APPL values (all): APPL_02, APPL_03 
APPL duration values (any): APPL_DUR_01, APPL_DUR_02 

Pre-condition CF_EG_ManualExecution, CF_CS_Init 

Execution Expected result 

1. Connect the CS to the EG. The CS is connected and able to exchange 
messages. 

2. Send an EG heartbeat. The CS receives the heartbeat. 

3. Send an EG APPL deactivation write 
command. 
[1:E-DT60] 

The CS receives and accepts the write 
command. 
The CS changes its configuration to 
CF_CS_UnlCntrl. 

4. Send an EG APPL write command. 
[2:E-DT60] 

The CS receives and rejects the write command 
due to exceptions permitted by [LPP1.0.0]. 

Table 64: ATC_INS2_PT_CSTransition1_001 972 

 973 
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