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1 Introduction

1.1 Purpose

This document includes the Hardware Test Procedure Specifications for the Ethernet Watchdog Board (EWB).  This document has been developed per the guidance provided in IEEE Std 829-1998, IEEE Standard for Software Test Documentation.
1.2 Revision History
	Revision
	Date
	Author
	Description

	V1.0
	09/07/2019
	Randall Hyde
	Adapted from the INL/NRAD documentation


1.3 Definitions, Acronyms & Abbreviations

	Component
	One of the parts that make up a system.  A component may be hardware or software and may be subdivided into other components. Note: The terms “module,” “component,” and “unit” are often used interchangeably or defined to be sub elements of one another in different ways depending upon the context. The relationship of these terms is not yet standardized.

For this plan, a component is defined as the combination of units and modules that are included in the source files required for a major software task.

	Defect Report
	Defect Report is a method of reporting a discrepancy or a nonconformance for the AFRRI Project.  The data is entered into the defect database which resides on the network.  For this project, JIRA will be used to track Defects and other discrepancies found during testing.

	Functional Testing
	(1) Testing that ignores the internal mechanism of a system or component and focuses solely on the outputs generated in response to selected inputs and execution conditions.  (2) Testing conducted to evaluate the compliance of a system or component with specified functional requirements.  [IEEE Std 610.12-1990]

	HI
	Hardware Inspection/Review list

	HRS
	Hardware Requirements Specification

	HTC
	Hardware Test Case

	HTP
	Hardware Test Procedures

	NI
	Nuclear Instrument

	Normal Operating Condition
	Condition of the console when the console is operational and no unexplained statuses are present

	Regression Testing
	Selective retesting of a system or component to verify that modifications have not caused unintended effects and that the system or component still complies with its specified requirements.  [IEEE Std 610.12-1990]

	SDD
	Software Design Description.

	SRS
	Software Requirements Specification

	STC
	Software Test Case

	STP
	Software Test Procedure

	SyRS
	System Requirements Specification

	Testing
	(1) The process of operating a system or component under specified conditions, observing or recording the results, and making an evaluation of some aspect of the system or component. (2) The process of analyzing a software item to detect the differences between existing and required conditions (that is, bugs) and to evaluate the features of the software items.  [IEEE Std 610.12-1990].


The terms and definitions from IEEE Std 610.12-1990 are incorporated herein by reference.

1.4 General Test Requirements

1.4.1 Test Performance

The performer shall perform actions in the ‘Proceed and Measure’ section.  All test data shall be recorded in the test log.  The performer shall continue performing a Proceed action and corresponding Measure action until the sections are complete.  For the Proceed and Measure sections, a blank is provided at the left margin for all steps that demonstrate the results of a test case.   The performer shall place a checkmark (√) when the step has been completed and is acceptable.  It is acceptable but not required for the test performer to place a mark in the left margin of completed steps without a blank at the left margin. The test performer shall enter his signature and the date on completion of each section.

An electronic copy of this procedure may be used during performance of the test. Different text color, style, or fonts should be used to distinguish between the test procedure and comments and checkmarks entered by the tester.  

1.4.2 Log

Record the execution of each procedure in test log.

1.4.3 Contingencies

Record in the test logs any anomalies that occur during testing.  The test lead shall determine when it is necessary to re-perform steps which resulted in an anomaly or unexpected results.

1.4.4 Shut Down

For each procedure, no special actions are needed to shut down.

1.4.5 Restart

For each procedure, test may be restarted at any point after the setup has been established and any previous steps have been performed.

1.4.6 Stop

For each procedure, no special actions are needed to stop. A log entry will be made when suspending testing. When leaving the test area, a sign will be posted to not disturb. 

1.4.7 Wrap Up

For each procedure, perform any action necessary to restore the environment.

1.5 Environmental Configurations

None: just standard EWB and 8-channel relay board.
1.6 Document Conventions

1.6.1 Tags
All requirement tags shall take the form:

[EWB_HTP_xxx]

where "xxx" is a three- to four-digit requirement number reserved for HTP usage.  For HTP requirement tags, should the need arise to insert a new HTP tag between two other values (e.g., add a test procedure between 030 and 031) then a decimal fractional number shall be appended to the HTP tag number (e.g., 031.5). Any number of decimal point suffixes can be added, if needed (e.g., 030.5.2).

Example:

[EWB_HTP_053]
2 Test Procedure Specifications

This section includes all of the test procedure specifications for the NRAD Reactor Console Control System hardware test procedures.

During the performance of the test procedures, the test shall be marked as a pass if the procedure passes.

The tests may be run in any sequence, provided the beginning of the test is not dependent upon results from a previous test.  After each step has been completed, verify that the acceptance criteria have been met prior to going to the next step. A checkmark in a blank or cell of a table will be used to indicate that the acceptance criteria have been met.

Changes required in a procedure may be incorporated and the Revision of the procedure incremented.
2.1 EWB_HTP_001, Ethernet Watchdog Test Procedure
2.1.1 Ethernet Watchdog Tests: 
1: [EWB_HTP_001]  

2.1.2 Purpose

Sample.

2.1.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	EWB_HTC_1011_000_000

	EWB_HTC_1012_000_000

	EWB_HTC_1012_000_001

	EWB_HTC_1012_000_002

	EWB_HTC_1012_000_003

	EWB_HTC_1012_000_004

	EWB_HTC_1012_000_005

	EWB_HTC_1012_000_006

	EWB_HTC_1012_000_007

	EWB_HTC_1012_000_008

	EWB_HTC_1012_000_009

	EWB_HTC_1012_000_010

	EWB_HTC_1012_000_011

	EWB_HTC_1012_000_012

	EWB_HTC_1017_000_000


2.1.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.1.5 Special Requirements
Configuration 1.
2.1.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
Console software version

___________
Verify Configuration

___________

2.1.7 Procedure Steps
2.1.7.1  
Run the EWB-testwdtime.ino test program on the Ethernet Watchdog Board (EWB).
2.1.7.2 ___
Verify that the timeout period is 10 seconds ±1 second.
2.1.7.3 
Do the following tests immediately after having run the EWB-testwdtime.ino test program (and timed out) without reseting the board.
2.1.7.4 ___
Verify that relay 0 NO/COM contacts are open.

2.1.7.5 ___
Verify that relay 1 NO/COM contacts are open.

2.1.7.6 ___
Verify that relay 2 NO/COM contacts are open.

2.1.7.7 ___
Verify that relay 4 NO/COM contacts are open.

2.1.7.8 ___
Verify that relay 5 NO/COM contacts are open.

2.1.7.9 ___
Verify that relay 6 NO/COM contacts are open.

2.1.7.10 
For each of the following tests, run the EWB-testwdtime.ino test program do the test before the timeout occurs (rerun program once the timeout happens).
2.1.7.11 ___
Verify that relay 0 NO/COM contacts are closed.

2.1.7.12 ___
Verify that relay 1 NO/COM contacts are closed.

2.1.7.13 ___
Verify that relay 2 NO/COM contacts are closed.

2.1.7.14 ___
Verify that relay 4 NO/COM contacts are closed.

2.1.7.15 ___
Verify that relay 5 NO/COM contacts are closed.

2.1.7.16 ___
Verify that relay 6 NO/COM contacts are closed.

2.1.7.17 
For each of the following tests, turn off power to the EWB before executing the test.

2.1.7.18 ___
Verify that relay 0 NO/COM contacts are open.

2.1.7.19 ___
Verify that relay 1 NO/COM contacts are open.

2.1.7.20 ___
Verify that relay 2 NO/COM contacts are open.

2.1.7.21 ___
Verify that relay 4 NO/COM contacts are open.

2.1.7.22 ___
Verify that relay 5 NO/COM contacts are open.

2.1.7.23 ___
Verify that relay 6 NO/COM contacts are open.

Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________

Performer  /  Date
2.2 EWB_HTP_002, Sample 2
2.2.1 Test Procedure Specification Identifier: 
2: [EWB_HTP_002]  

2.2.2 Purpose

This procedure demonstrates basic circuit operation of the NRAD Reactor Console Control System.

2.2.3 Test Cases

This procedure executes the test cases described in the following test case specifications:
	NRAD _HTC_156_001_000

	NRAD _HTC_156_002_000


2.2.4 Pass/Fail Criteria

All of the basic signals (external interface) operate properly.
2.2.5 Special Requirements
2.2.6 Version

Record the Version/Revision/Build for the following:

Hardware Version 

___________
Console software version  
___________
Verify Configuration

___________

2.2.7 Procedure Steps
Sample.
2.2.7.1  
Sample.
2.2.7.2 ___
Verify sample.
Mark the test results (Pass or Fail) below.  If Fail is marked, explain the failure in the test log.

______ Pass      _____ Fail

________________/_________

Performer  /  Date
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