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Revision Summary 

DESCRIPTION 

New supporting document for PPA AP-907-005, Procedure Writer's Manual, that provides 
functional requirements to be considered when developing an editing tool for Dynamic 
Instructions.  Also provides a description of key considerations for initial implementation of 
Dynamic Instructions. 
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1.0 PURPOSE 

1. To provide a base set of functional requirements developers can use to build 
software tools for authoring of Dynamic Instructions that: 

• Meets the Advanced and Adaptive (Intelligent) criteria defined in EPRI 
Report 3002005363, Improving the Execution and Productivity of 
Maintenance with Electronic Work Packages.  

• Meets the human factors and human performance requirements for 
computer-based procedures defined in the Idaho National Laboratory 
report INL/EXT-16-39808, Design Guidance for Computer-Based 
Procedures for Field Workers. 

• Builds on the EPRI Report and related INL Report NITSL-INL-2015-1, 
Functional Requirements for an Electronic Work Package System, by 
expanding the human factors requirements for computer-based 
documents. 

• Builds on the PPA Standard AP 907-005.001, Functional Requirements 
For Advanced And Adaptive Smart Documents, which focused on the 
Smart Document Execution Tool.  The Functional Requirements for the 
Editor and Execution Tool are very similar in nature, as the goals are 
principally tied to optimizing execution performance. 

2. To provide a roadmap to identify functional requirements when developing a 
business case for implementation of Dynamic Instructions (Smart Documents). 

3. To describe key considerations for initial conversion and implementation of 
Dynamic Instructions. 

4. This document is designed to work in concert with AP-907-005.003, Common 
Dynamic Instruction Model (CDIM).  As new desired functional requirements are 
added to this document, the CDIM is enhanced to provide a standard structure 
that supports implementation of the new functionality.  

2.0 SCOPE 

1. Provides a set of functional requirements for Dynamic Instructions that can be 
achieved with current desktop, mobile, and software based digital technologies. 

2. Provides a set of functional requirements that align with the functional 
requirements enabled by the Common Dynamic Instruction Model described in 
AP-907-005.003, Common Dynamic Instruction Set (CDIM). 

3. Provides insights on functional requirements that present a business case for 
implementation of Dynamic Instructions. 
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3.0 DEFINITIONS 

1. Conversion Pattern:  Any pattern that can be described for the purpose of 
programmatically converting procedure/instructions into Dynamic Instructions. 

2. Conversion Tool: Software tool used to transform existing non-dynamic 
instructions (e.g., paper-based, currently digital but not dynamic, etc.) into new 
Dynamic Instructions. 

3. Dynamic Instruction Set (Dynamic Instructions): A collection of organized 
electronic instructions with digitally executable capabilities that extend the 
resulting functionality beyond the traditional paper form of step instructions 
(procedures, work instructions, etc.).  Examples of the new functionality include 
electronic completion, dynamic or active sections, database calls and electronic 
submission of entered data, elements with the ability to communicate with 
various enterprise systems/databases, and the ability to take actions based in 
embedded logic 

4. Editor:  A software tool used to create Dynamic Instructions. 

5. Execution Tool: Software tool used to execute the Dynamic Instructions digitally 
(e.g. mobile device, desktop computer).  

4.0 DYNAMIC INSTRUCTION EDITOR TOOL REQUIREMENTS (DIRECTOR) 
DESCRIPTION 

4.1 GENERAL INTRODUCTION 

1. The initiative that created this report, Dynamic Instructions Editing Tool 
Requirements (DIRECTOR) was initiated by Johanna Oxstrand, Principle 
Investigator at Idaho National Laboratory and co-sponsored by PPA, Inc. with 
Dwight Hargett, PPA Director of Projects serving as PPA Lead. 

2. DIRECTOR brought diverse industries together to identify generic functional 
requirements for dynamic procedures and work instructions editing/authoring 
tools that will meet the needs of the energy and manufacturing business 
sectors. DIRECTOR, which is a follow-on initiative to the Nuclear Electronic Work 
Packages – Enterprise Requirements (NEWPER) initiative, gathered potential 
concerns of procedure writers and planners related to the transition to dynamic 
procedures and work instructions along with identifying generic design and 
functional requirements. A successful transition to a digitized and dynamic work 
management process is dependent on the consideration of all different types of 
stakeholders and their specific needs and requirements, in this document the 
focus is on the business needs of procedure writers and planners. 
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4.0  DEFINITIONS (cont.) 

3. A key element of  DIRECTOR was development of a Common Dynamic 
Instruction Model (CDIM) to enable consistent implementation of the core 
requirements across many software platforms. DIRECTOR also assessed the 
considerations and impacts of implementing Dynamic Instructions by evaluating 
conversion, change management, and selection criteria for facilities and utilities 
that are ready to gain the benefits that are achieved with implementation of 
Dynamic Instructions. 

4. DIRECTOR enables a digitally enhanced future based on working with 
instructional content that gets beyond just guiding and documenting work. This is 
achieved by embedding smart digital tools into the Dynamic Instruction content 
that improve Human Factors, reduces worker burden, and optimizes work 
efficiency.  

5. DIRECTOR was launched in January 2019 and the initiative grew to include 191 
members from sixty-five organizations. Twenty-five power generating utilities 
(mostly nuclear), twenty-one different vendors, and fifteen research 
organizations  are represented. 

6. After surveying the members, it was decided to widen the scope of the initiative 
to include additional topics along with the requirements for editing/authoring 
tools. The active Topic Area Groups (TAGs) are: 

• Overall Transition Strategy from Paper to Dynamic Instructions  

• Conversion of Existing Documents to Dynamic Instructions 

• Editor Tool and Creation of New Dynamic Instructions 

• Selection Criteria for Editing Tool 

• Common Dynamic Instruction Model (CDIM) 

7. Each TAG was lead by two co-leads tasked with facilitating the discussions 
needed to address the topics and to make sure the TAGs progress forward. The 
co-leads as well as the participants in the TAGs were a mix of representatives 
from utilities, vendors, and research organizations.  Refer to ATTACHMENT 3, 
Acknowledgements, for additional info on the DIRECTOR TAGs and their key 
contributors. 
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5.0 EDITOR HIGH LEVEL REQUIREMENTS 

5.1 Editing Tool User Interface 

1. The Editor for Dynamic Instructions is envisioned as a desktop tool.  While 
extending editor task to mobile devices is likely, the focus in developing the initial 
revision of this standard is on the functions that need to be enabled by the 
Editor. 

2. The Editor User Interface should employ the best human factored thinking 
available in optimizing the writer experience during Dynamic Instruction 
development. 

3. The navigation within a Dynamic Instruction Editor should be intuitive and 
efficient for the writer. 

4. The user (author or worker) should always be able to easily identify where they 
are in the Dynamic Instruction. 

5. The user (author or worker) should always be able to easily navigate back to the 
most recently edited step or any other step in the Dynamic Instruction. 

5.2 Editor Optimized for Author and Field Worker Human Performance 

1. One of the major objectives for Dynamic Instructions is to reduce human factors 
based procedure execution errors.  Elimination of human factor errors during 
editing is vital to achieving this goal.  

2. The Editor should be designed in such a way that it facilitates development of 
Dynamic Instructions that reduce human performance execution errors and 
hence improve human performance during development and revision. The goal 
is to not introduce new barriers to execution while eliminating the execution 
challenges that exist with paper-based procedures and work instructions. The 
reality is that the fundamental differences in data presentation and management 
will create new challenges and barriers that will need to be minimized and 
managed when they cannot be eliminated.  

5.3 Editor Optimized for Writer Efficiency 

1. The Editor should be designed to optimize Dynamic Instructions such that they 
are less labor intensive than developing and executing the same content in a 
paper-based format.  While bias is toward execution efficiency vs writer 
efficiency, Editor design should take every available opportunity to optimize 
writer efficiency as well. 
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5.4 Editor Support of Content Standards 

1. The Dynamic Instructions developed by the Editor should adhere to industry 
standards for Procedures and Work Instructions. 

a. The Dynamic Instruction should adhere to industry standards for content 
development, such as the writer's manuals for Procedures and Work 
Instructions (PPA AP-907-005, Procedure Writer's Manual) and Work 
Instructions, EPRI Tech Report 3002007020 - Maintenance Work 
Package Planning Guidance, and INPO 11-003, Guidelines for Excellence 
in Procedure and Work Instruction Use and Adherence). 

b. The unique nature of electronic content display vs paper-based content 
may require some adjustments to content display (font size, type, etc.) 
within the Editor. 

c. The Editor functional requirements in this document have been developed 
to align with the guidance in industry standards listed in STEP 1.a of this 
section, as they existed at the time of this documents publication. 

5.5 Editor Optimized for Addition of Digital Data Entry with Backend System Data 
Utilization 

1. Data entry fields should have the option of being active and mapped such that 
data entered can be entered once and populated in multiple locations throughout 
the Dynamic Instruction and also be automatically transferred to external data 
bases (for analysis and trending) if desired. 

2. Addition of data entry that is tied to facility data sources must be easy and 
intuitive to populate in the Dynamic Instruction by an author who does not 
possess computer programing skills or aptitude. 
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6.0 DETAILED FUNCTIONAL REQUIREMENTS 

6.1 Dynamic Instruction Structure 

6.1.1 Alignment and Adherence to Industry Standards 

1. Provides the ability for Dynamic Instruction to adhere to industry standards for 
content development, such as the writer's manuals for Procedures, 
PPA AP-907-005, Procedure Writer's Manual, and Work Instructions, EPRI Tech 
Report 3002007020 - Maintenance Work Package Planning Guidance, as well 
as INPO 11-003, Guidelines for Excellence in Procedure and Work Instruction 
Use and Adherence. 

2. A Common Dynamic Instruction Model (CDIM) was developed in conjunction 
with this standard and is described in AP-907-005.003, Common Dynamic 
Instruction Model (CDIM).  

• This Dynamic Instruction Editor Functional Requirements Report includes 
functional requirements that are needed to fully implement all the 
attributes assigned to the elements built into the Common Dynamic 
Information Model.  A specific company or facility can subsequently select 
those functions which provide sufficient value to be included in the 
Dynamic Instruction Editor specification for their facility. 

• Implementation should include a method to add new data elements and 
assign attributes to those elements within the facilities standard structure 
as an extension of the industry standard structure.  The method may be 
included within the Editor feature set or via other tools available to the 
Editor Software Administrator.  

3. Developing Dynamic Instructions that adhere to the CDIM described in 
AP-907-005.003 will facilitate creation of Dynamic Instructions that align with the 
industry standards called out in Step 1 of this section. 

6.1.2 Sectioning 

1. Provides a method for selection of Sections and Attachments to be included in a 
new Dynamic Instruction based on the specific type of Dynamic Instruction to be 
developed.  The full extension of this requirement is a fully formed template 
based on document type to be created. 

a. Provides the ability to create new, modify existing, and delete existing 
templates based on Dynamic Instruction Type.  

(1) Different Dynamic Instructions for the same or different groups will 
have unique requirements. 
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6.1.2  Sectioning (cont.) 

2. Provides the ability to acquire standard step content (stored instructions) from a 
data repository and paste into the Dynamic Instruction being created or edited. 

a. This gives the ability to create standard (canned) instructions and use 
them as needed in any Dynamic Instructions Set. 

3. Provides the ability for the standard step content acquired in the previous step to 
be refreshed at publication of the Dynamic Instruction.  

a. When the Advanced and Adaptive Instructions is Authorized for use the 
performance tool or interface would read the reference and insert the 
latest version of the task. 

b. This will need to be a configurable option and each facility’s specific 
Quality Assurance requirements will determine implementation specific 
allowances. 

6.1.3 Other Structural Requirements 

1. Provides a method for creation of a new Dynamic Instruction Set from an 
existing set of Dynamic Instructions.  This may be as simple as establishing a 
new document file from an existing file or as complex as creating a new work 
order type Dynamic Instruction set from a model work order type Dynamic 
Instruction set.    

2. Provides a method to render as an executable paper-based Dynamic Instruction 
Set for writers and users. 

3. Provides the ability to track timing of step performance. 

4. Provides the ability to support a facility's preferred placekeeping method. 

a. Examples of digital placekeeping methods include check boxes, initial 
lines of various styles, mimicking circle/slash behaviors, marking as 
complete when data is entered, etc. 

5. Provides the ability to assign roles to specific Sections/Subsections/Steps of a 
Dynamic Instruction. 

a. This allows assigning different parts of the Dynamic Instruction to specific 
roles as needed.   

b. This allows for the use of Distributed Assignments (different parts of a 
single Structured Data Work Instruction delivered to multiple targets.) 
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6.2 Level of Use 

1. Provides the ability to designate the appropriate Level of Use for a Dynamic 
Instruction. 

a. Level of Use may vary at the Section and Attachment level. 

b. Level of Use can be Continuous, Reference, Informational, or a 
combination of any of these and is defined in INPO 11-003, Guideline for 
Excellence in Procedure and Work Instruction Use and Adherence and 
INPO 06-002, Human Performance Tools for Nuclear Workers. 

2. Provides the ability to designate which sections within a Dynamic Instruction 
require specific Level of Use behaviors. 

a. Provides the ability to globally apply Level of Use requirements to specific 
sections of a specific type of Dynamic Instruction within a facility. 

b. Provides the ability to modify the Level of Use requirement for a specific 
section of a Dynamic Instruction. 

c. Provides the ability to allow parallel performance of a specific set of steps, 
regardless of the designated Level of Use for the entire Dynamic 
Instruction or the Section. 

3. Provides the ability for Continuous Use Dynamic Instruction to require step by 
step placekeeping by the user during the execution of the Dynamic Instruction 
with each step place kept before continuing to the next step. 

a. For a Continuous Use Dynamic Instructions, the Dynamic Instruction must 
be with the person performing the task and continuous placekeeping is 
required. 

4. Provides the ability for Reference Use Dynamic Instructions to require step by 
step placekeeping to be performed by the user during execution. Provides the 
ability for placekeeping to be accomplished after physical performance of a 
series of steps. 

a. For Reference Use Dynamic Instructions, the Dynamic Instruction must be 
with the user and open at the worksite but does not have to be annotated 
as each step is performed.  From a Dynamic Instructions perspective, 
execution is no different for Continuous or Reference Use.  When the user 
is ready to document placekeeping, the steps will be place kept in the 
order performed.  When data or signatures are required, the Dynamic 
Instructions should be place kept to the step where data or signature is 
required before entering the data or signature. 
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6.2  Level of Use (cont.) 

5. Provides the ability to highlight or annotate acknowledgement of steps that have 
been reviewed but not performed in a Reference Use Dynamic Instruction. 

a. This notation of prior review does not alter the requirement to perform the 
steps in the required sequence. 

6. Provides the option for placekeeping of Information Use Dynamic Instruction. 

a. Industry standards do not require placekeeping during execution of 
Information Use sections.  Information Use Dynamic Instructions are also 
not required to be in hand or at the worksite.  This function will provide the 
flexibility to elevate the Level of Use of Dynamic Instruction that are 
normally treated as Information Use. 

6.3 Use of NA and Out of Sequence 

1. Provides the ability tto NA non-conditional step with appropriate approval and 
documentation. 

a. It is not unusual for changing plant conditions to affect the ability to 
perform instructions as written.  Current industry Procedure Use and 
Adherence (PUA) standards allow supervisors to NA some steps on a 
case by case basis, given certain criteria are met. The Dynamic 
Instruction solution must provide the capability for a supervisor to "field 
modify" NA restrictions of a single Dynamic Instruction execution 
occurrence from the mobile device. 

2. Provides the ability to be able to change step sequence with appropriate 
approval. 

a. It is not unusual for changing plant conditions to affect the ability to 
perform a Dynamic Instruction in the written sequence.  Current industry 
Procedure Use and Adherence (PUA) standards allow supervisors to 
waive on a case by case basis the requirement to perform numbered 
steps sequentially. The Dynamic Instruction solution must provide the 
capability for a supervisor to "field modify" sequence restrictions of a 
single Dynamic Instruction execution occurrence from the mobile device. 
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6.4 Step Type 

6.4.1 General Requirements 

1. Provides the ability to assign CDIM based step elements with standard structure 
by step type. 

2. Provides the ability to define automated alerts or notifications for any step. 

a. Provides the ability to add text based messages to alerts. 

3. Provides the ability to define when an alert or notification will be triggered for the 
related step. 

a. This ability can be extended beyond the author. The scheduling 
organization or even the crew supervisor can use this function to enhance 
work execution. 

(1) Any alerts or notifications added outside the authoring process will 
not be part of the approved procedure and will need to be clearly 
identified as such. 

(2) Provides the ability to allow the appropriate level of authority for a 
facility to add or remove these alerts when added after document 
approval.  

4. Provides the ability to define attributes for alerts and notifications such as who 
receives the alert (e.g., what role, what location, etc.). 

a. This will provide the ability during performance to send the alert or 
notification to the needed person/application/location as opposed to 
sending it to everyone and everywhere. 

5. Provides the ability to select the desired step type (Step Info or Step Action) at 
the desired level within the document hierarchy. 

6. Provides the ability to select the desired step style (numbered or bulleted). 

a. This is envisioned to be a function where the step number is based on 
step position within the step hierarchy. 

7. Provides the ability to exclude un-numbered steps (no number or bullet). 

8. Provides the ability to assign a Time Dependent Step Attribute to an Action Step. 
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6.4.2 Numbered Steps 

1. Provides for management of step numbering based on step level without any 
interaction by the author other than selection of step type, level, and number or 
bullet. 

2. Provides the ability to require numbered steps (e.g., 1, 1.1, 1.1.a, 2, 3) be 
performed in sequence. 

3. Provides the ability for a numbered action step (high level step) to have substeps 
(e.g., 1, 1.1, 1.1.a).  All substeps must be resolved prior to proceeding to the 
next higher level step. 

4. Provides the ability for the execution tool to have a way of clearly differentiating 
the current step or substep such that the current or active step is obvious to the 
user and the next step is not active until ready to be performed.  This 
requirement adds a strong human performance aspect that improves upon paper 
execution.   

5. Provides the ability to mark unused options not applicable (NA) when a list of 
numbered options is provided and all options will not be used to satisfy the step. 

6. Provides the ability to track Reposition steps that are not marked as FINAL.  
FINAL is an attribute assigned to a step which places a component in the final 
position for that component during performance of a Dynamic Instruction Set. 

6.4.3 Bulleted Steps 

1. Provides the ability to be performed in any sequence but all must be complete 
(when required) before going to the next numbered step. 

2. Provides the ability to mark unused options not applicable (NA) when a list of 
bulleted options is provided and all options will not be used to satisfy the step. 
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6.4.4 Conditional Action Steps 

1. Provides the ability for Dynamic Instructions to include conditional steps that still 
retain the IF/THEN written structure and are resolved cognitively by the worker 
(not dynamically by the digital device).  These steps must retain the ability to 
dynamically route the worker to the next appropriate step based on being 
documented as COMPLETE (action taken) or NA (action will not be taken). 

a. Conditional steps are defined in AP-907-005, Procedure Writer's Manual 
and EPRI Report 3002007020, Maintenance Work Package Planning 
Guidance provides examples that are consistent with the AP-907-005 
guidance.  IF (condition) / THEN (action) is an example of conditional step 
structure. 

b. A Dynamic Instruction that is optimized to make the fullest use of the 
dynamic functions available will principally consist of simple action steps.  
Many or most of the steps that are written to require cognitive (and 
typically in-field) conditional decision making in paper-based procedures 
can be simplified to gather information and then provide another simple 
action step for the next logical action based on the input given.  However, 
multiple drivers remain for providing functional requirements for traditional 
conditional action steps (e.g., IF/THEN, WHEN/THEN). The key drivers 
are limited implementations of Dynamic Instructions (not implementing all 
possible features) and steps where a cognitive in-field decision is 
essential to the task.   

2. In lieu of a traditional conditional step, provides the ability for simple action steps 
to capture data that can be evaluated by an applicability equation that makes the 
next logical action the next step. 

a. A step like: “What is the tank level _____in?” becomes a Step Applicability 
Determination.  The IF/THEN logical decision is made by the digital 
interface and the user sees the appropriate resulting action step. 

• Example:   “What is the tank level   _______inches? “  

b. The author adds logic to do something with the gathered information. 

Branch 1: IF <= to 25%, then user is sent to steps to RAISE level to 50%.” 

Branch 2: IF >= to 75%, then user is sent to steps to LOWER level to 
50%. 

Branch 3: IF between 25% and 75%, user is sent to the next appropriate 
step in the process. 
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6.4.4  Conditional Action Steps (cont.) 

3. Provides the ability for rendering of Simple Action steps that support dynamic 
decision to be rendered to Portable Document Format (PDF) in a conditional 
step format that is familiar to the worker.  Workers are accustomed to seeing 
these steps in an IF/THEN format. 

a. How the IFTHEN step is initially written may need to be adjusted to 
accomplish the desired PDF output result (simple conditional that is 
similar to what workers see today).  

4. Provides the ability for WHEN/THEN steps to capture data that can be evaluated 
by an applicability equation that makes a simple action the next step. 

a. Because WHEN/THEN steps are always expected to be true, simple 
adjustments to how they are written will support both dynamic execution 
and PDF rendering is a usable form.  One approach can be to write a pair 
of step like: 

"WHEN UST Level is greater than 65%, THEN record level _________%". 

and have another StepAction with applicability = UST Level >65% that 
becomes active and executed the desired action, as follows: 

“CLOSE 1CV-100, Unit 1 Condensate System Makeup Supply, to secure 
make-up.”  

5. Provides the ability to select NA with no other approvals required. 

a. Approval level may be an execution app function vs an editor function. 

6. If a conditional step is NA (condition does not need to be met), provides the 
ability for this step and any sub steps associated with the conditional step to be 
grayed out or automatically annotated as NA by the Dynamic Instruction, and the 
Dynamic Instruction goes to the next high-level step as the active step. 

a. If steps are hidden and not reviewable by the user, a higher level of 
Software Quality Assurance (SQA) may be required to ensure that the 
Dynamic Instruction will behave as intended. 
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6.4.5 Continuous Action Step 

1. Provides an attribute in accordance with the CDIM that the author can apply to 
any StepAction that meets the criteria for being a Continuous Action Step. 

a. Continuous Action Steps are defined in AP 907-005, Procedure Writer’s 
Manual. IF AT ANY TIME (condition) / THEN (action) is an example of a 
continuous action step structure. 

2. For a continuous action step, provides the ability to designate the steps or 
sections that are applicable. 

a. Continuous Action Steps become ‘active’ once the user has reached the 
Continuous Action Step in the Dynamic Instruction and remain active until 
met/complete or until no longer in the steps or sections that are 
designated as being applicable. 

3. If not met, provides the ability to continue to the next step without the step being 
marked as complete. 

4. If NA, provides the ability for this step and any substeps to be grayed out or 
annotated as NA and the Dynamic Instruction goes to the next high-level step as 
the active step. 

a. If steps are hidden and not reviewable by the user, a higher level of SQA 
may be required. 

5. Provides the ability to track all continuous action steps that are 'active' (have 
been reviewed as part of Dynamic Instruction performance but are not 
met/complete) to be easily tracked and reviewed by the Dynamic Instruction user 
without scrolling or losing the reference to the active step. 

a. Improved human performance compared to paper by keeping the active 
continuous action steps readily visible to the user. 

6. Once the user reaches the end of the applicable Dynamic Instruction set, 
provides the ability for any Continuous Actions Steps that were not met to be 
noted to the user so each step can be NAed or completed. 

a. When applicable to the entire procedure or an entire section within the 
procedure, applicability should be able to be set at the highest level. 

7. Continuous action steps will often need to allow for multiple performance and 
can be marked as repeating steps to allow for documentation of repeat 
performance. 
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6.4.6 Branching Step – GO TO 

1. Provides the ability to apply a GO TO step reference that designates the next 
step to be performed. 

a. Go To step references as defined in AP 907-005, Procedure Writer’s 
Manual are Branching Steps and send the user to a new location within 
the current or another Dynamic Instruction Set and the user does NOT 
return to the originating reference step location 

2. Provides the ability for Interim steps, not being performed, to be grayed out but 
visible 

3. Provides the ability for branching steps to be clearly identified to the user as 
terminating the current Dynamic Instruction Set and sending the user to a new 
Dynamic Instruction Set. 

4. Provides the ability for GO TO step references in a different Dynamic Instruction 
Set.  The original Dynamic Instruction Set is marked as complete and the new 
Dynamic Instruction Set is automatically opened for viewing or execution at the 
appropriate initial step for the task. 

6.4.7 Referencing Step – Refer To 

1. Provides the ability to apply a Refer To (may also be called by alternate labels 
like ‘Per’, ‘See’, Use). 

a. Refer To step references as defined in AP 907-005, Procedure Writer’s 
Manual are Referencing Steps and send the user to another step or 
section within the same Dynamic Instruction or another document, and 
the user returns to the original step when those specific actions are 
complete.   

b. The instruction or information being referenced can be in the same 
Dynamic Instruction Set or in a separate Dynamic Instruction Set. 

c. A method for accomplishing this requirement is to include a library of 
commonly used references in an onboard mobile device library, versus as 
part of each Electronic Work Package (eWP) or Electronic Procedure 
Execution (ePE), to keep eWP and ePE file sizes smaller so check 
in/check out and validation times are not excessive. Other options to 
accomplish this functionality should also be considered.  While other static 
content (PDFs of procedures or Work Instructions) has been a common 
practice in the past and current solutions, future solutions will likely 
reference new content sources (e.g., video, virtual reality, augmented 
reality, etc.). 
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6.4.7  Referencing Step – Refer To (cont.) 

2. For reference steps (and any document referenced in the Dynamic Instruction 
Set), provides the ability to have the option to open and view the reference 
document. 

3. If referred to another document, provides the ability to perform all necessary 
steps and actions in the referenced document to meet the facilities Use and 
Adherence requirements. 

4. Provides the ability for the user to be routed back to the next step in the original 
Dynamic Instruction Set upon completion of the referenced actions. 

6.4.8 Repeating Steps 

1. Provides the ability for a set of steps to be identified as repeatable. 

2. Provides the ability for repeating steps to be performed as many times as 
needed with placekeeping documented. 

a. For Continuous Use, will need to place keep for each performance of 
each step. 

b. For Reference Use, frequency of placekeeping will be according to facility 
requirements.  

6.5 Data Entry and Sign-offs 

1. Provides input type steps/fields for gathering data. Inputs can have many 
attributes.  For example, be of type String/Boolean/String 
List/Date/Integer/Float/Reference/Signature and include default values, units, 
min or max ranges, precision, and can be set to be read-only. 

2. Provides the ability in the Editor to add or edit inputs, change their types, and 
provide additional input attributes (units/ranges/etc.). 

3. Provides the ability for a specific data entry occurrence to be configured to auto 
populate the same data in multiple locations throughout the Dynamic Instruction. 
For example, data entered at the step level (in the body of a Dynamic 
Instruction) can be automatically replicated on a data sheet attachment.  This will 
allow the performer to gather data in one step and have that data to be used in 
all applicable steps. 

4. Provides for management of the data entry VARNAME in a way that is simple 
and efficient for the writer.  Consideration needs to be given for naming 
conventions that are consistent across facility procedures and data sources. 
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6.5  Data Entry and Sign-offs (cont.) 

5. Provides the ability to perform the same steps for various similar forms and 
capture the data uniquely for each form (e.g., the same form is used to record 
calibration data for a series of similar transmitters). 

6. Provides the ability for data entry format to be controlled. Dynamic Instruction 
development Editor functionality will establish data format criteria and what 
actions will be available on the mobile device if data entered does not meet 
format criteria. 

7. Provides the ability for data to be portable to backend data systems. Provides 
the ability to associate data (collected or calculated) during Dynamic Instruction 
set performance with integration layer interfacing data repositories. 

a. The Dynamic Instruction Set Editor defines what fields are formatted and 
what data is mapped to an external database.  The Quality Assurance 
(QA) requirements for data management must be considered. 

8. Provides the ability for data error checking to be available and the actions for out 
of range data to be configurable. 

a. The Dynamic Instruction developer uses the Dynamic Instruction 
development tool to define what fields use data error checking and must 
define what actions are taken if a data error is created. For example, field 
turns red, pop up notification, Dynamic Instruction does not allow for 
further entries (locks up) until released by authorized person, etc. 

b. If a data error is created (e.g., field turns red, pop up notification, 
procedure does not allow for further entries (locks up) until released by 
authorized person), provides the ability to define what actions are taken. 

9. Provides the ability for calculations to be set up and performed based on entered 
data. 

a. Provides the ability for acceptance criteria to be configured to auto 
calculate.  This is basically a calculation with min/max behaviors on the 
result.  This is not a unique functional requirement. 
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6.5  Data Entry and Sign-offs (cont.) 

10. Provides a display configuration that will show the complete calculation to the 
user for validation of operations and data used. 

a. A step can have multiple criteria that must be met before continuing to the 
next step. Logic can include arithmetic on inputs, range or value checks, 
and even checks on status of other steps. The user in the field should 
have the ability to override the logic met requirement when needed and 
continue in the Dynamic Instruction. The author would need the ability to 
define if override is allowed and what level of approval is needed. 

b. Any Dynamic Instruction performed calculations should have the 
capability of displaying to the user the formulas, values and results for any 
calculations performed, in such a manner that the user can verify the 
calculation. 

11. Provides configurable options for managing various verification techniques. 

a. Provides the ability to add one or more signoff (signature) fields to a 
Dynamic Instruction Set Section, Subsection, or Step.   

b. Provides for signoff attributes to define what type of signoff is required 
(QA, ENG, Weld, IV etc.). 

c. Provides for signoffs attributes to determine the number of signoffs of a 
particular type are allowed for a step. 

(1) Independent Verification (IV) may require an IV sign-off before 
proceeding or may be configured to allow IV sign-offs to be 
completed at a later point in the work execution sequence. 

(2) Concurrent Verification (CV) will require a CV sign-off before 
proceeding to the next step. 
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6.5  Data Entry and Sign-offs (cont.) 

12. Provides the ability to relate data from the integration layer to Dynamic 
Instruction set elements i.e. Sections/Subsections/Steps. 

a. This is to allow pulling data in from multiple sources and use it in the 
instruction.  e.g. plant parameters that could be used in a step to 
determine what action needs to be taken (conditional branching). 

b. Provides the ability to select and display component information from 
external sources (e.g. Affected Objects List [AOL], Plant Equipment 
Database [EDB]).  This will allow for associating specific elements in 
specific titles and steps of a Dynamic Instruction Set. 

c. The interface tool needs to bring the equipment list (AOL/EDB) to the 
Editor in a user friendly way so the authors can associate the steps with 
equipment.   

d. Authors need the entire equipment list (filtered to remove components 
that are not relevant)  

e. Authors need to be able to add generic components (equipment 
descriptors that do not exist as unique records in the equipment list). 
These generic components can then be associated with steps in a similar 
manner to the way equipment in the equipment list is associated with 
steps and titles. 

13. Provides the ability to write a generic Dynamic Instruction Set.  

a. This allows for things like automatic population of unit specific 
data/components at the time the procedure or work package is approved 
for use. 

6.6 Precautions and Limitations 

1. Provides the ability to assign a precaution or limitation to the steps that it applies 
to when not truly applicable to the entire Dynamic Instruction Set. 

2. Provides the ability to display the Precautions and Limitations that apply to a 
specific action step, either sourced from the Precautions and Limitations Section 
of the Instruction or from a Warning or Caution in the Instruction Section, in 
conjunction with the action step. 
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6.7 Notes, Cautions, and Warnings 

1. Provides the ability to assign a Note, Caution, or Warning to the steps that it 
applies to. 

a. Notes/Cautions/Warnings are used before a step and are automatically 
displayed in a specific order, Notes first, Cautions next and Warnings 
closest to the step.   

b. A related execution tool requirement will be needed for the ability to 
sign/acknowledge reading them in the execution tool.  This execution tool 
requirement will need to assure that the applicable Note, Caution, or 
Warning is acknowledged before the associated step can be marked as 
complete. 

2. Provides the ability to display the Notes, Cautions, and Warnings that apply to a 
specific step in conjunction with display of the action step. 

a. To the extent practical, provides the ability to display the Notes, Caution, 
and Warnings that apply to a step on the same page when rendering to 
PDF or paper format. 

6.8 Attachments and Tables – Legacy Format Use Cases 

1. Table structure in legacy procedures follow adhoc formatting and do not have 
the same predictability and consistency as steps in Instruction Section of the 
procedure body or attachments. The requirements in this section are provided 
with this consideration in mind. 

2. Provides the ability for steps in tables and attachments that conform to the CDIM 
structure for the step type characteristics to be treated the same as step 
instructions in Dynamic Instruction body sections. 

3. Provides the ability for data and sign-offs in tables and attachments to be treated 
the same as data areas in Dynamic Instructions body sections. 

4. While data and sign-offs in tables and attachments may not follow the standard 
page alignment rules as steps in Dynamic Instruction body instruction sections, 
as long as these elements are built using the associated CDIM elements, they 
will have the same attributes and functional behaviors. 
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6.9 Attachments and Tables – Unique Use Cases 

1. The functional requirements in this section are built from some of the many use 
cases that drive how legacy attachments and tables are designed.  These do not 
represent new or unique functional requirements for the CDIM.  These are 
discussions around conversion choices and Dynamic Instruction implementation 
options.  As such, these are examples of Dynamic Instruction implementation 
choices that outline varying return on investment opportunities. 

2. Table that is data entry as part of a single step. 

a. This may well be the fundamental model for data gathering in Dynamic 
Instructions.  Ideally the Dynamic Instruction is linear step by step 
execution with the data each calls for being gather at that step.  For 
singular data request, a data element as part of the step is sufficient.  
When multiple data elements are requested, bulleted list or a table form 
can be used. 

b. Avoid using a table to compartmentalize steps with associated data entry.  
It is best to stay in numbered or bulleted simple action step format when 
feasible. 

3. Table based data entry remote from the step that gathers the data. 

a. There are several approaches that can be taken in conversion of an 
existing procedure that is structured in this way to a Dynamic Instruction.  
The ideal model is to transition to linear step by step execution with data 
gathered at the step level and automatically complied into the summary 
table or data sheet.   

(1) The Common Dynamic Instruction Model supports dynamically 
adjusting step content based on specific details of each instrument 
when the procedure repeats a common set of steps for a group of 
similar components. 

(2) Another model is to maintain the existing procedure structure.  This 
approach has a potentially lower conversion cost but sacrifices the 
human performance benefits that come with simple step by step 
navigation through the Dynamic Instruction. 

4. Provides the ability for the author to easily organize and summarize specific data 
that has been gathered during Dynamic Instruction execution (e.g., table based 
attachment). 

a. Summarizing data that was collected during step by step execution is a 
valid and value added use of a table. 
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6.9  Attachments and Tables – Unique Use Cases (cont.) 

5. Provides the ability for the editor and execution tool to produce an automated 
data summary view of all the numerical data that will be gathered during 
Dynamic Instruction execution. 

a. This should be a simple summary list that provides instrument/component 
ID/Description, and value placeholder.  The execution functional 
requirement should  be based on data population once each applicable 
step is completed. 

6. Table that provides information and is captured as a Figure in the Dynamic 
Instruction. 

a. If steps are embedded in a table that is captured as a Figure, then these 
steps will not be able to be managed dynamically by the execution tool.  
This approach is to be avoided. 

6.10 Navigation 

1. Using structured content created by the Editor, the execution tool provides the 
ability to always know which step is the Active Step and its position within the 
Dynamic Instruction. 

a. This requirement is driven by step numbering.   

b. The goal is to have a clear visual means for the user to identify which step 
is active or being worked. 

c. Paper-base procedures and work instructions often use the circle slash 
method to identify which step is "active" or being worked (circle) and 
which step is completed (slash).  

(1) For numbered steps, the Dynamic Instruction solution should 
eliminate the need for the user to circle the active step to identify 
which step is being worked. An electronic method of identifying the 
active step should be available. For example, the active step is in a 
box with a different background, in larger, bold or different font type 
or color, or non-active steps are grayed out.  Other options to 
identify the active step should also be considered. 

(2) For bulleted steps, a method for designating the active step may 
still be desired. 
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6.10  Navigation (cont.) 

2. Using either the Editor or Execution Tool, the user (author or worker) should be 
able to look forward or back in the document without losing their place in the 
document. 

a. It is important that the user not lose the ability to easily read ahead in the 
document for review and understanding of instructions beyond the current 
step. 

3. Using either the Editor or Execution Tool, provides the ability to easily navigate 
to any section or attachment. 

4. Using either the Editor or Execution Tool, provides the ability for the user to 
return to the Active Step from any other location in the Dynamic Instruction 
during Dynamic Instruction development or performance. 

a. For the Editor, this will be the most recently modified step. 

b. For the Execution Tool, this will be the next appropriate step following the 
most recently completed step. 

5. Provides the ability to recognize a document number and open the associated 
document. 

6. Provides an overview pane (or similar method) in the Editor for displaying a tree 
view of the Dynamic Instruction Set. 

a. This provides an easy way to see the flow and structure of the instruction 
as well as providing easy navigation in the instruction. 

b. Clicking on any section/subsection/step in the tree scrolls to that part of 
the Dynamic Instruction Set.  This provides an easy way to navigate 
through the instruction, similar to an index with the added benefit of 
displaying the structure of the instruction while navigating 

c. The tree view also contains (or provides quick access to) indications 
regarding the step type and attributes of each step while an Advanced 
and Adaptive Instructions is being edited using the Editor.  
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6.10  Navigation (cont.) 

d. The tree view provides the ability to use drag/drop and copy/paste 
capabilities.  When used the document will update all affected 
sections/subsections/steps to the appropriate sequence.  

(1) This should allow drag and drop and resequencing of any single or 
hierarchal group of elements. 

(2) Provides the ability to select a variety of sections/subsections/steps 
either sequential or non-sequential such as shift and click or control 
and click for drag/drop or copy/paste. 

• This relates to selecting a single item and or multiple items 
and using standard Microsoft hotkeys/shortcuts. i.e. CRTL 
A, C, V, etc. 

(3) Provides drag/drop and copy/paste capability when copying 
sections/subsections/steps etc. from both the current document 
and/or from one structured document to another. 

e. Provides the ability to copy/paste text/graphics/tables from other types of 
documents into the current Dynamic Instruction Set via the Editor. 

(1) Will need to provide options for plain text (styles not trusted/copied) 
or with styles (style source is trusted). 

6.11 Definitions 

1. Using either the Editor or Execution Tool, provides the ability to identify (link to) a 
central source of defined terms. 

2. Using either the Editor or Execution Tool, provides the ability to display the 
definition for defined terms used in Dynamic Instructions when the user 
encounters the term in a step. 
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6.12 Archiving/Record 

1. Provides the ability for data to be archived as defined by the receiving system, 
when required. 

2. Provides the ability for the Dynamic Instruction to include all the information that 
is required for the Dynamic Instruction to be stored as record.  This will include a 
flattened file with all electronic signature and annotations along with all the 
metadata that is required by the Electronic Document Management System 
(EDMS) of record. 

a. For a facility, this functional requirement may be fully met by the facilities 
Electronic Work Package (eWP) or Electronic Procedure Package (ePE) 
solution. 

6.13 Dynamic Instruction File Types 

1. Using either the Editor or Execution Tool, provides the ability to render the 
Dynamic Instruction to a flattened and readable format (e.g., PDF) for review 
external to the Dynamic Instruction Application or for paper-based execution, 
when necessary. 

2. Provides the ability for the facility to create and modify the stylesheets that are 
used for rendering to an executable form (e.g., PDF, HTML, Rich Text Format 
(RTF)). 

6.14 Revision Summary 

1. Provides the ability to capture the key aspects of a revision at the step level 
(e.g., Created By, Edited By, Rev #, Type, element number, original value, 
updated value, additional comments (basis, background info, why, etc.). 

a. This data should be captured as each step or section title is altered 
without any action by the editor other than the editing itself. 

b. Provides the ability to have Rev # update for all edited steps that will be 
included in the revision when Rev # changes during the editing process. 

(1) Sometimes revisions overlap or an emergent issue causes another 
change to become the next revision before this revision is finalized 
and issued. 

c. Provides the ability to keep all step revision data associated with the 
original step when the step's number changes. 

d. Provides the ability to retain associated revision data for steps that are 
marked as deleted. 
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6.14  Revision Summary (cont.) 

e. Provides the ability to roll revision information up into a Revision Summary 
for the Dynamic Instruction. 

f. Provides the ability to display any past revision's revision summary to the 
author. 

(1) When multiple revisions are performed in parallel, the additional 
parallel revision’s revision summary will not be in the version that 
the first revision checked out unless some automation is derived to 
pull the addition rev summary information in. 

6.15 Deleted Content 

1. Provides the ability to hide deleted content while retaining the deleted content 
and all associated revision data. 

2. Provides the ability to permanently delete content along with all associated 
revision data. 

a. This function is tied to the content of the rendered revision record.  As 
long as previous rendered revision record copies contain the deleted 
content, this content can be hard deleted from the current approved 
revision. However, maintaining all revision data in the current revision will 
make it much easier for the author to review past content changes. 

3. Provides the ability to display all steps in the dataset, including any steps that 
have not been permanently deleted. 

4. Provides the ability to identify steps that have been deleted and steps that are 
active when displaying all steps in a Dynamic Instruction. 

6.16 Revision Workflow 

1. Provides the ability to identify when another revision (major or minor) is being 
performed in parallel. 

2. Provides the ability to notify all impacted authors when multiple revisions are 
being performed on the same Dynamic Instruction Set. 
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7.0 OTHER DESIGN CONSIDERATIONS 

7.1 Simplified Reviews 

1. Provides the ability for reviewer burden and actions necessary in performance of 
regulatory screens or technical review of a Dynamic Instruction to be minimized 
to the greatest extent possible. 

2. The Dynamic Instruction Development Editor will need to be designed to 
incorporate methods that simplify regulatory or technical reviews. The result 
should be that regulatory and technical review activities are no more time 
consuming or difficult to perform than for reviewing a paper-based work 
instruction or procedure. 

3. Automated methods to facilitate Dynamic Instruction regulatory screens or 
technical reviews should be incorporated into the Dynamic Instruction (e.g., a 
summary report or diagram (or both) is provided that clearly identifies all the 
embedded branching, logic, data functions, calculations). 

7.2 Authoring Aids 

1. Provides the ability to identify common writing errors. 

2. Provides the ability to identify action verbs that are not approved for the facility. 

7.3 Conversion and Authoring 

1. Provides a solution for the legacy document conversion that maintains 
conversion cost as low as reasonably achievable. 

2. Provides a solution for Editor that can be easily adopted by authors without 
significant retraining. 

a. To minimize the conversion cost and training cost, several key factors 
must be considered: 

(1) The method of authoring will need to remain very similar to the 
'what you see is what you get' interface that current desktop editing 
tools like Microsoft Word provide.  

(2) The extent to which the legacy document must be altered to be 
consumable by the mobile device application for presentation and 
execution as a Dynamic Instruction will need to be minimized. 
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7.3  Conversion and Authoring (cont.) 

b. Conversion costs have been and will remain a key (and potentially 
prohibitive) driver in determining the viability of any potential business 
case for implementation of Dynamic Instructions at existing facilities 
where a large library of documents and procedures for work execution 
already exist. 

c. The more functionality the Dynamic Instruction has, the more complex the 
Dynamic Instruction development Editor may need to be. Procedure and 
Work Instruction authors are predominately used to working in a desktop 
Word Processor like Microsoft Word.  The closer that Dynamic Instruction 
development Editor stays to this model the more easily it will be adopted 
by writers (and with a minimum amount of training).   

3. Some facilities have adopted very structured content within their Word 
documents or other editing tools (e.g., HTML or database driven editing tools) 
that could minimize the transition to Dynamic Instruction content development. 

7.4 Architecture Requirements 

1. See PPA AP 907-005.001, Functional Requirements for Advanced and Adaptive 
Smart Documents. 

7.5 Design Considerations 

1. See PPA AP 907-005.001, Functional Requirements for Advanced and Adaptive 
Smart Documents. 
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8.0 CONVERSION OF EXISTING DOCUMENTS 

8.1 Introduction 

1. This section captures the work of the Conversion of existing Documents TAG 
and is mainly focused on the challenges inherent with conversion of the existing 
paper documents to Dynamic Instructions. Specifically, it addresses several 
critical issues to success when facing this process.  Those are: 

• Plant documents structure level 

• Criteria to consider when selecting a conversion tool 

• Conversion scope 

• Full conversion vs partial conversion 

• New skills for procedure converters 

• Support for making conversion decisions 

2. This section also provides the main points to factor into project plans to minimize 
the initial reluctance to digitalization phase and maximize the future benefits of 
the Dynamic Instructions form of Procedures, Work Instructions, etc. to be used 
in the new digital environment. 

3. Among the different sub-topics which may be relevant in the context of the 
conversion process of existing documents, the following are critical: 

• What a conversion tool should include 

• What to convert and to what extent 

• Review and approval process 

4. The following subsections will face the above-mentioned issues, providing the 
industry with guidelines and recommendations to maximize the benefits of a 
transition to a digitized and dynamic approach to work execution.  
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8.2 What a Conversion Tool Should Include 

1. This section is included to describe the main features of a conversion tool which 
may help to achieve the best results during a transition to new Dynamic 
Instructions. They are divided in separate categories according to the type of 
feature considered. 

8.2.1 General Requirements 

1. Reliability: the solution should be designed considering resilience to failure, since 
the overall Dynamic Instructions tool operates for extended periods of time 
without interruption (e.g. the execution of procedures as part of electronic work 
packages during outages at a power plant). 

2. Availability: the solution should be available for users to work under different 
conditions and ensure that no problems (e.g. integration with other tools of the 
overall solution or other plant systems) affect its main functionalities.  

3. Flexibility: the solution should be designed to work with different procedure 
templates according to each style used by the different roles.  The solution 
should accept the different templates/document types of the plant and adapt to 
the existing work processes.  

4. Learning capabilities: the solution should incorporate features that facilitate the 
conversion process by learning common aspects of the affected procedures, 
minimizing the manual effort (if required), once the initial conversion is 
completed. 

These learning features can improve the multiple conversions with time. For 
example, the use of Pattern recognition can help the procedure writer to improve 
the initial conversion and minimize the manual effort of re-working when editing. 
Among the different patterns to be included are the following:  
o Signatures: ______\_______ 
o Tables 
o Data recorders 
o Notes / Warnings / Cautions  
The ability to recognize the patterns of the procedures and learn with time is 
relevant, as for example, potential problems if there are blank spaces in a 
signature pattern may occur.  
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8.2.1  General Requirements (cont.) 

5. Auto checking: the solution should incorporate features that facilitate the 
verification of the grade of successful conversion; helping the user to identify the 
necessary manual effort to correct the procedure (if required).   

Among the different items to be identified after conversion, the procedure writer 
should be able to facilitate their own work by identifying the manual effort required 
on: 
o Section/Subsection 
o Steps 
o Role of the executor  
o Signatures  
o Recorders/Fields to enter data 
o Notes/Warnings/Cautions 

6. Documentation: the solution should incorporate the necessary documentation for 
the end-user to consult as applicable (e.g. user manuals, configuration manuals, 
etc.).  Although the user should be able to work with the solution without major 
training, a piece of help should be available for consult purposes. 

7. Extensibility: the solution should provide a simple method to add additional 
capabilities. 

8. Training considerations: The transition from paper-based procedures to Dynamic 
Instructions does not only affect field workers. Other roles such as planners, 
procedure writers, etc. are impacted. Therefore, the solution should allow the user 
to become proficient by working with the solution frequently, avoiding the users 
need to learn advanced software developing and programming concepts to 
manage the new Dynamic Instructions.  

 The initial conversion of a procedure itself should be immediate, so the procedure 
writer can directly start editing it. The conversion user interface (UI) should be 
intuitive enough to minimize this potential training requirement.  

9. Back-up printable version: Regarding the initial conversion, the original procedure 
should be available in its original format (Word, PDF, FrameMaker, etc.). Once 
converted, the different back-ups should be managed by the editing tool.  

10. Quality adjuster: When the conversion process is not successful or requires 
manual effort due to a common problem detected (e.g. specific ways a type of 
procedure is written in the plant), the solution should provide the ability to adjust 
the further conversions so the process is improved and the same mistake does 
not appear again.   
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8.2.1  General Requirements (cont.) 
11. Enhancements in the conversion process:  The overall process should be simple 

enough and transparent for the end-user. Making the conversion process 
excessively complex may impact the final solution regarding cost/benefit.  

8.2.2 Integration and IT requirements (Interoperability) 

1. Integration with editing tool and execution UI: The conversion and the editing 
processes are tightly related. Therefore, the conversion tool should be easily 
connected to the editing part, so the user is able to modify the converted 
procedures or create new ones. Additionally, the execution tool should also work 
together with the conversion and editor tools UI to complete the overall 
procedure lifecycle. 

2. Integration with plant systems: The conversion tool should facilitate the 
identification of links to various databases, so the overall solution provides the 
ability for users to work with information from many different plant systems. The 
overall solution should provide options to facilitate integration with Enterprise 
Asset Management (EAM) and other plant databases (web services, Extensible 
Markup Language (XML), Application Programming Interface (APIs), etc.). 

3. Integration with other Human-System Interface (HIS) elements: The new HSI 
Design of the tools should be consistent with the HSI of other elements of the 
plant. Although it may be designed with a different aspect of other interfaces (this 
is a common issue when implementing commercial off-the-shelf solutions), 
special attention should be paid to the consistency with the conventions and 
formats of the considered plant. Appropriate Human Factors Engineering (HFE) 
analysis should be performed to ensure that the human performance is not 
negatively affected by the introduction of the new solution. 

4. Data structure: The converted instructions should consider the common data 
model described in AP 907-005.003, Common Dynamic Instruction Model to be 
correctly integrated. It is required to connect all associated plant databases, so 
the information is effectively used. 

8.2.3 Technical Capabilities and Functional Requirements  

1. This section is included to list the main detailed functional requirements to be 
considered for a procedure conversion tool. 

a. Original procedure: The conversion tool should convert from existing 
document file type, being independent of the original format (Word, PDF, 
Visio or others).  

b. Procedure style: The conversion tool should be flexible enough to provide 
the ability to convert and work with the different procedure styles used in 
the plant (text procedures, tables, flowcharts, checklists, etc.). 
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8.2.3  Technical Capabilities and Functional Requirements (cont.) 

c. Handling of data:  The solution should support data associated with the 
source procedure or work instruction (i.e. text, numerical data, embedded 
information, etc.). Some document may have embedded images, tables, 
graphic data, flowcharts or others. The solution should be able to deal 
with these features, so they are kept in the new Dynamic Instruction with a 
proper user experience (UX) for the final user.    

d. References: The conversion tool should facilitate the identification of 
reference documents to be used during the execution of the procedure or 
work instruction. 

e. Traceability and audit trail: The solution should provide a method for 
auditable tracking of conversions and further modifications of the 
procedure or work instruction. 

f. Automatic updating of data fields: The solution should provide the ability 
for multiple updates to enable writers to update and check steps easily. 

g. Step classification: The solution should provide the ability to easily 
recognize and classify the steps according to the different types 
established for updated procedures and work instructions. 

h. Preparation for further enhancement: The solution should convert the 
procedure or work instruction and prepare it for further editing, being able 
to: 

o Embed operating limits and setpoints 

o Embed associated equipment 

o Call steps from other procedures (include by reference or copy 
them) 

o Attach documentation 

o Role assignment  

o Risk ranking  
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8.2.3  Technical Capabilities and Functional Requirements (cont.) 

i. Inconsistencies between procedures: The solution should provide the 
ability to minimize the traditional inconsistencies between the different 
procedures and work instructions. 

o There are multiple examples of items which are written in different 
manners across procedures, creating inconsistencies which make 
more difficult the transition to a digital environment (e.g. the pattern 
used for signature of steps is different for several procedures).  

o The solution should provide the ability to establish appropriate 
conversion rules set, so finally the same pattern is always 
recognized and correctly converted to represent the same item 
across procedures.   

o It is relevant that having a central reference database of terms, 
acronyms and instruction formats will create a common 
understanding of expectations and therefore drive the expected 
execution of tasks. 

j. Easy re-numbering of Sections: The solution should provide the ability to 
automatically re-number the different sections of the procedure once it is 
converted, using the editing tool accordingly.   

k. Easy updating of changes: The solution should provide the ability to 
create new Dynamic Instructions while investing less time. For this 
purpose, storing capabilities (e.g. step level) may be considered to 
facilitate the re-use of steps appropriate for the task/procedure under 
consideration. For this purpose, alignment to the data model described in 
AP 907-005.003, Common Dynamic Instruction Model is basic to 
identifying the required changes and applying the modification only once.  

l. Interaction required for conversion: The solution should minimize the 
initial interaction required for conversion, limiting it to selecting the desired 
original source document (PDF, Word, etc.) to convert.  
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8.2.3  Technical Capabilities and Functional Requirements (cont.) 

m. Capture metadata associated with the Source Document: Some of the 
metadata which can be useful after conversion to keep traceability are the 
following: 

o Title  
o Labels 
o Comments 
o Edition 
o Dates 
o Author  

n. Handle Conditional Formatting: The solution should provide the ability to 
identify the conditional steps, so the procedure writer can edit them (by 
evaluating the narrative and indicate the appropriate branching and 
referencing) for further execution. 

8.2.4 Human Factors Requirements  

1. When implementing a new solution for the conversion, editing and further 
execution of procedures or work instructions; a new human-machine interface is 
introduced in the daily facility operations. Even when implementing great 
solutions from technical point of view, the Human Factor becomes critical to 
success and Human Factors Engineering (HFE) should be considered from the 
very first stages of the project.  

2. The specific HFE activities to be considered should be detailed and governed by 
a Human Factors Engineering Program Plan, which should be applied to all the 
affected elements of the overall solution (conversion, edition and execution 
interfaces). The application of this program should minimize the potential human 
error when using the new Dynamic Instructions tools.  This is accomplished by 
incorporating the main HFE guidelines in the phases of analysis, design, 
verification and validation, and final implementation and operation.  

3. Regarding the specific objective of the conversion tool, the human factors 
aspects affect the following interfaces:  

• The conversion tool interface used by procedure writers (or applicable 
staff responsible of conversion and further editing)  

• The procedure or work instruction body interface itself (human factors 
aspects of document design focused on assuring that the content and 
presentation of information in paper-based procedures and Dynamic 
Instructions is consistent, technically correct, and usable). 
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8.2.4  Human Factors Requirements (cont.) 

4. The Conversion Tool human-machine interface design (user interface (UI) / user 
experience (UX)) (or the editing tool if both are a unique one) should keep an 
intuitive design and be user-friendly with three main objectives in mind: 

• Minimize the potential human error during conversion and further editing  

• Minimize the training and new skills required for the users 

• Minimize the total costs 

5. Among the different HFE requirements to be considered for the conversion (and  
editing, if unique solution) general interface, are the following: 

• Information Display 

o Profile: the general interface should provide the ability to present 
continuously the profile/role logged in to identify the responsible 
staff working on the procedure.   

o Procedure Identification: the general interface should provide the 
ability to present continuously the procedure title, ID, current 
revision and organization (maintenance, operation, etc.) converted 
and ready for editing. 

o Hierarchy: the general interface should provide the ability to 
present the hierarchy of the converted procedure to check the 
different sections/subsections/steps established after conversion. 

• User-System Interaction 

o Identification of re-work required: once the procedures are 
converted, the tool should provide the ability to clearly indicate 
parts of the procedures (sections, steps, embedded information, 
etc.) that the user may need to edit to enhance the procedure 
because of partial conversion.  
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8.2.4  Human Factors Requirements (cont.) 

• Navigation 

o Flexibility: the tool should provide the ability for flexible navigation 
between the different parts of the converted procedure to facilitate 
its editing and future revisions.  

o Links to associated information: the tool should provide the ability 
to easily identify the associated information (references, images, 
other source documents, etc.) of the procedure and provide the 
capability of easy access, modification and integration with the 
necessary plant systems.  

6. The solution should incorporate features that facilitate the verifications of the 
converted procedure from Human Factors Engineering point of view, helping the 
user to identify the aspects to be corrected so the potential human error during 
further execution is minimized. These aspects include, but are not limited, to the 
following: 

• Action verbs  

• Presentation of conditional steps  

• Presentation of Notes, Cautions, and Warnings  

• Hierarchy of sections/subsections  

• Pieces of help for further editing to minimize error traps 

7. The detailed requirements for the procedure body interface are related to the 
editing part of a Dynamic Instruction solution and are included in 6.0, DETAILED 
FUNCTIONAL REQUIREMENTS and 10.0, SELECTION CRITERIA FOR 
EDITING TOOL. 

8. In addition to the two above-mentioned interfaces affected, the general strategy 
for the transition to a new Dynamic Instruction culture should consider 
methodologies to support it, minimizing the potential reluctance and facilitating 
adoption of the new concepts of working. This fact directly impacts the safety 
culture and values of the affected personnel, and incorporating the best practices 
related to the Human Factor minimizes the risk of investing a great deal of time 
until the personnel are used to the new solution. The general recommendations 
for this overall transition are included in 9.0, OVERALL TRANSITION 
STRATEGY GUIDANCE.  
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8.3 What to Convert 

8.3.1 General Strategy  

1. The conversion of the existing documents on a paper-based work management 
context must be aligned with the general strategy of transition to digital 
instructions, the context in the plant/asset under consideration and facilitating the 
overall integration. Considering that a transition 100% to Dynamic Instructions in 
a single step is not a realistic scenario with the currently available technology, a 
graded approach must be outlined to progressively move towards a fully digital 
vision. This strategy affects positively by providing several advantages: 

• Costs reduction 

• Maximum benefits from the use of new digital tools 

• Users adapt to new processes and tools in an efficient and smooth 
manner  

• Maximum benefits of data use extracted from the procedures 

2. As a general guideline, the conversion of the existing documents by using a 
conversion tool should be performed (independently from the selected 
documents to convert). Depending upon the conversion tool, some pre-work may 
be required for this initial conversion. Then, using an optimized Dynamic 
Instruction editing tool, the user should be able to enhance and improve the 
Dynamic Instruction to take better advantage of dynamic features. Both 
conversion and editing are tightly related processes that will continue to improve 
as time and experience with the specific plant procedures, the conversion tool, 
and the Dynamic Instruction editor increase. 

8.3.2 Conversion Strategy 

1. One of the critical decisions of the overall transition to Dynamic Instructions 
related to the conversion process is detailing the specific strategy that defines 
the most efficient workflow to convert all or most of a plant´s procedures 
depending on their goals and baseline.  So, when do you write from scratch? 

2. The status of the paper-based procedures is important to determine the level of 
success which will be achieved after conversion. The following features in a 
procedure can result in a conversion process that is not as satisfactory as 
desired: 

• Absence of structure  

• Many different ways/formats when numbering sections and subsections 

• Presence of multiple tables, graphs and/other elements not recognizable 
by conversion tools  
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8.3.2  Conversion Strategy (cont.) 

3. The above-mentioned aspects may drive the decision to start writing in the 
editing tool from scratch rather than converting a procedure or work instruction 
and then re-work at the cost of a great deal of time. So, how do you evaluate the 
amount of work prior to convert? The total amount of conversion work depends 
on the following factors: 

• Number of procedures to convert (see criteria for target procedures) 

• Structure and procedure consistency  

• Pre-work (preparation for conversion, if applicable) and post-work 
(revisions) to be performed with the conversion tool 

4. What are the implications of having an available eWP platform? 

a. The potential of using new digital solutions for work management 
processes is higher when implementing integrated solutions of electronic 
work packages with Dynamic Instructions. The broadest use case for new 
Dynamic Instructions is within eWP, as many of the procedures, as well 
as the work instructions are executed as part of work packages.  

b. Having an eWP platform already on production prior to implementing a 
Dynamic Instruction solution has implications which must be analyzed: 

• Integration of both eWP and Dynamic Instructions 

• Dynamic Instructions should fit into eWP being “transparent” for the 
end-user 

• UX/UI of both solutions  

• How Dynamic Instructions take advantage of eWP info of several 
plant systems (scheduling, records, additional data, etc.)  

8.3.3 Criteria for Identifying Target Procedures  

1. As described previously, a graded approach is necessary when moving to a fully 
digital environment for the work management processes. Among the different 
activities to be performed prior to the implementation of a full digital solution of 
conversion and editing tool, selecting the target procedures to convert first is a 
critical one. 

2. Refer to Section 9.4, Criteria for Identifying Target Instructions, for additional 
insight on which procedures to convert. 
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8.3.4 Technical Challenges of the Conversion Process  

1. A perfect conversion process in a single step (100% of the existing document 
totally converted to the electronic format with all its features maintained) is not a 
realistic goal due to the following considerations:  

• The variety of existing procedures at the plants is wide, written in several 
different structures and sometimes with no consistency among them.  

• Current technology cannot assure that the conversion made at a first and 
single step has been performed successfully with no further manual re-
work required. 

2. Based on the above-mentioned points, the biggest challenge is to achieve the 
best conversion process of documents so further re-work on them is minimized. 
For this purpose, the conversion tool should help the procedure writer to check 
that the important features related to the overall structure are correctly 
incorporated to the new electronic procedure, as for example: 

• Index 

• Numeration  

• Bullets 

• Steps and organization (by lists, tables, etc.) 

• Notes, Cautions, and Warnings 

• Role, if applicable 

3. The overall solution (conversion, editing and further execution) should provide 
the ability to work in a continuous improvement environment, helping to get 
better structured and improved instructions for the end-users. 

8.3.5 Conversion Costs 

1. The analysis of the overall strategy, the conversion strategy and the criteria for 
identifying the target procedures and work instructions should help to select the 
best option for a new Dynamic Instruction. The following factors should be 
considered when evaluating a conversion tool because of their direct impact on 
conversion costs and, therefore, in the total costs of a project implementation: 
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8.3.5  Conversion Cost (cont.) 

a. Tool Costs: The costs of the conversion tool should be initially 
considered, as for example: 

o License fees 
o Maintenance fees 
o Potential upgrading 
o Review and approval of converted procedures and work 

instructions  

(1) Refer to Section 9.7.1, Testing, Review, and Approval of 
Dynamic Instructions, for additional considerations related to 
review and approval cost.  

b. Human-Machine Interface: The conversion (and editing) tool general 
interface should remain very similar to the traditional tools used by 
procedure writers (see “Human Factors Requirements” section), 
incorporating the best HFE practices to minimize the costs by impacting 
directly in training, conversion, and editing time.   

c. Total Conversion vs Partial Conversion: The extent to which the 
original procedure must be modified to be consumable by the execution 
tool will directly affect the total costs. Therefore, the conversion tool 
should minimize this re-work and, if it is not possible (e.g. non-structured 
procedures or with many initial errors), help the end user to modify the 
procedure in an easy manner guiding the editing consistently.  

d. Percentage of Procedures to Convert: The general transition strategy 
plays a key role, helping with the task of identifying the most suitable 
procedures to be converted and the correct order during the project 
implementation, so the benefits are maximized.  

e. Time to Convert: The conversion tool should provide immediate initial 
conversion for: 
o Multiple procedures or work instructions at once via batch, if 

necessary  
o Individual procedures or work instructions (ad hoc) 

2. The solution should be designed to minimize the costs associated to the required 
training and materials; facilitating also the knowledge transfer from experienced 
workers to less experienced ones.  As it is indicated in the previous “Technical 
Capabilities and Functional Requirements” section, the training regarding 
conversion should be low, considering that the interaction is limited to the 
desired procedures or work instructions to be converted. 
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9.0 OVERALL TRANSITION STRATEGY GUIDANCE 

9.1 General Description 

1. The transition to Dynamic Instructions within an organization is a very large effort 
with significant impacts of multiple parts of the organization. 

2. This Section of the report provides guidance on how to execute that transition, 
focusing on specific areas of concern for Dynamic Instructions. It provides a 
framework containing items for consideration.  

3. Each company, facility, or lab will need to weigh the factors appropriately for 
their organization. 

9.2 Implementation Approach 

1. This document identifies several focus areas that must be addressed for a 
successful transition. There are still many unknowns, though. An incremental 
approach that explicitly incorporates feedback and adapts in response during 
implementation is strongly encouraged. 

2. One such approach is a proof-of-concept (POC), followed by a pilot, and then by 
a phased implementation. Each iteration provides an opportunity to gather, 
assess, and implement feedback.  

3. The POC could target one set of Dynamic Instructions for one group at one 
facility in a non-production environment, providing the opportunity to 
demonstrate that the technology works in your organization’s environment. 
Ideally, your POC would involve motivated individuals who are part of a function 
with several likely candidate procedures to move to Dynamic Instructions.  

4. The pilot could expand this target to all the procedures for the work group, 
allowing you to test the processes by which you identify target work instructions, 
evaluate the effectiveness of your procedure/instruction writer training, and so 
on.  

5. The first phase of the production implementation could expand to other 
departments at the facility, with subsequent phases implementing at other 
facilities. Or the first phase could expand to the pilot department at different 
facilities, with subsequent phases occurring by department across a fleet. One 
consideration for determining the order of implementation is the number of high 
value Dynamic Instruction targets in each functional area. See Section 9.4, 
Criteria for Identifying Target Instructions for more information on identifying high 
value targets. 



Dynamic Instruction Set Editor Functional 
Requirements and Implementation Considerations 

PPA AP-907-005.002 
Rev. 0 

Page 50 of 92 
 

 

9.3 Project Scope 

1. Much of the scope for an implementation of Dynamic Instructions will be largely 
similar across organizations, including:  

• Implementation of the editor, conversion, and execution tools 
• Integration with existing systems such as eWP and records management 
• Training of procedure writers in new skills as well as the software 
• Training of craft to use the execution tool 
• Modification of administrative procedures to support new capabilities 

2. The biggest variable in the project scope is the number of Dynamic Instructions 
to be implemented as part of the implementation project versus what will be left 
to be transitioned post-project. Post-project, will there be an ongoing effort to 
proactively move procedures to Dynamic Instructions, or will each procedure be 
evaluated as it comes up for revision? Using Section 9.4, Criteria for Identifying 
Target Instructions, what value threshold will be used for including procedures in 
the project scope? What threshold will be used for conversion post-
implementation? 

9.4 Criteria for Identifying Target Instructions 

1. Transforming paper or static electronic documents/instruction sets (hereafter 
referred to as static documents) to Dynamic Instructions brings many benefits, 
but also comes at a cost. The industry recognizes the conversion of static 
documents should proceed using a value added or graded approach to 
maximize the “benefit to cost” ratio of the conversion and long-term document 
maintenance process. 

2. The purpose of this section of this guidance document is:  

• Identify what document characteristics should be considered when 
evaluating the conversion of static documents to Dynamic Instructions, 
and  

• Provides a systematic method for determining the priority of which static 
documents should be considered for conversion. 

3. The other factor in the conversion decision is the cost of converting a procedure, 
which is covered in section 8.0, CONVERSION OF EXISTING DOCUMENTS.  

4. When executing Dynamic Instructions that are a procedure, it is much more likely 
that continuous use procedures will provide more human performance benefit 
opportunities than reference or information only procedures. 
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9.4  Criteria for Identifying Target Instructions (cont.) 

5. It is important to emphasize that while this paper describes a qualitative method 
to determine the conversion benefit value at the static document level, it is NOT 
recommended to individually grade each static document, but rather to use the 
characteristics and grading concept provided here as a guide to determine 
document transition priority.  

6. Below is a list of the document characteristics to be considered: 

• Document Use Rate 
• Task Execution Risk  
• Outage Critical Path Reduction 
• Data Extraction Frequency 
• Data Extraction Volume (or quantity) 
• Data Insertion from Prior Execution or Other Systems 
• Quantity of Critical Hold Points 
• Frequency of Branching 
• Frequency of Data Entry Validation 
• Complexity of Calculations 
• Quantity of Calculations 

9.5 Document Characteristic Descriptions 

9.5.1 Document Use Rate 

1. Some static documents are used in almost every work order, while others may 
only be used once every 18 or more months. For example, a foreign material 
checklist is typically a standard controlled form that is part of a broad range of 
work packages. The reason use rate is a characteristic for conversion is because 
it is assumed that it is easier (a better user experience) to execute Dynamic 
Instructions than it is to use a simple PDF and a stylus annotator. Therefore, the 
more frequently a static document is used, the greater the benefit of its 
conversion. It is important to compare the company/facility specific applications 
used to execute Dynamic Instructions and simple PDF editing to validate 
Dynamic Instructions execution provides the better user experience. 
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9.5.2 Task Execution Risk 

1. Dynamic Instructions provide automated features that reduce the potential for 
human procedure execution errors. Risk is defined as Consequences times the 
Likelihood (or probability) of occurrence. Significant consequences of risk can be 
events such as reactor trip, turbine trip, personnel injury, damage to critical 
equipment, inadvertent inoperability of tech spec equipment, regulatory 
exposure, higher costs, etc.  The performance of some procedures presents very 
little risk of execution, while the performance of other procedures presents 
significant risk of execution. For example, proper execution of the quarterly 
surveillance of wall mounted battery powered emergency lighting represents little 
or no risk. However, proper execution of the quarterly 4.16 KV safety bus 
undervoltage trip test does represent significant risk. 

9.5.3 Outage Critical Path Reduction  

1. Some documents are repeatedly used during outage critical path activities. 
Assuming Dynamic Instructions will reduce the execution time and improve the 
likelihood of successful document completion, implementing Dynamic 
Instructions for tasks typically performed during outage critical path activities 
could result in shorter outage durations. This effect will likely be marginal, as 
much of the time spent completing a work order, for instance, is in executing the 
work. However, the cumulative effect of determining what to do next quicker and 
documenting the work faster will have an impact. 

9.5.4 Data Extraction Capabilities 

1. Dynamic Instructions applications should be able to collect data entered during 
execution and export that data to a designated location for analysis and trending. 
Not all Dynamic Instructions may use this functionality: however, others may. 
This characteristic pertains to how often the procedure is used to extract data 
and assumes that the data extracted is used and provides value to the 
organization 

9.5.5 Data Extraction Volume (or quantity) 

1. The volume (or quantity) of data extracted from a completed set of Dynamic 
Instructions is evaluated by this characteristic. Data volume can be gauged by 
the number of data fields that are extracted, the more data fields extracted and 
used, the greater the benefit. For example, if only a few data fields are extracted 
the volume would be considered low, but if 50 or more data fields are extracted, 
that would be high. 
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9.5.6 Data Insertion from Prior Execution or Other Systems 

1. Execution of some procedures requires comparison to the prior execution of that 
procedure. For instance, a calibration procedure may require the results of the 
previous calibration for drift calculations.  Automatically providing this information 
gets craft into the field faster and speeds completion of the instruction set. 

9.5.7 Quantity of Critical Hold Points 

1. Hold points are periodically placed in procedures to ensure certain steps have 
additional oversight or independent verification before proceeding. Typically hold 
points are applied to Quality Control, Supervisor, Critical, Operations, 
Engineering and occasionally Health Physics steps. A smart document 
application hold point should prevent the user from electronically completing the 
next step in sequence after the hold point until the hold point is completed. It is 
important that hold points are not inadvertently “skipped” and Dynamic 
Instructions help to prevent that from occurring.   

9.5.8 Frequency of Branching and Referencing 

1. Branching and Referencing are terms used to describe when a procedure step 
directs the user away from the next sequential step, to another step in a different 
section, page or document based on the criteria provided. Branching and 
Referencing are often initiated by a conditional step, such as: IF XXXXX, THEN 
GO TO Section 1.2.3.4. Dynamic Instructions can be used to automate 
branching and referencing thereby reduce the potential for human errors related 
to branching. Consequently, the more branching steps in a procedure, the higher 
the value of the Dynamic Instruction. 

9.5.9 Frequency of Data Entry Validation 

1. Some procedural steps require the user to enter data and then verify (Validate) 
the data entered is within a range or tolerance. This data validation may be 
presented as a condition of acceptance criteria or may be the initiating event to 
another action. Dynamic Instructions that utilize validation decrease the potential 
for human error. Therefore, the more data fields that require validation, the 
higher the value of the smart document. 

9.5.10 Quantity of Complexity of Calculations 

1. Procedures may contain no calculations, simple calculations or very complex 
calculations. Manually performed complex calculations are more vulnerable to 
human calculational errors than simple addition, subtraction, multiplication, and 
division calculations. Dynamic Instructions automate calculations and reduce the 
likelihood of human introduced computational errors. The more complex the 
calculations, the higher the value of the smart document. 
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9.5.11 Quantity of Calculations 

1. Procedures may contain no calculations, some calculations, or many 
calculations. This characteristic simply identifies the number of calculations 
executed in the procedure, which includes both simple and complex. The more 
calculations the higher the value of the smart document. 

9.5.12 Evaluation Matrix for Dynamic Instruction Use 

1. The evaluation matrix below can be used to compare the relative value between 
document or procedure conversion to Dynamic Instructions. A document to be 
evaluated should be evaluated using ONE characteristic at a time. Each 
characteristic has three value levels to choose from. Criteria for each value level 
is provided with in the matrix and value scores are provided for each value level 
selected. Each characteristic’s value score is then added together to get a total 
value conversion score. This way, each procedure or document can be 
associated with a standardized process to rank or prioritize the value for 
conversion to Dynamic Instructions. 

2. The numbers assigned below to each characteristic are subjective and can be 
changed at the discretion each organization. Each characteristic can also be 
weighted according to the importance to the organization. For example, 
Procedure Risk may be weighted higher than all other categories. 

Characteristic Lower--------------------------Value---------------------------Higher 
Document Use 
Rate 

Low Use 
18 months or more = 0 
>3 to <18 months = 1 

Medium Use 
3 to 1 months = 2 

Weekly = 3 

High Use 
More than weekly = 4 
More than daily = 5 

Document 
Execution Risk  
(note: the risk 
characteristic is 
weighed more 
heavily than 
any other 
category) 

Low Risk 
No unit trip possible 
No entry into LCO 

No personnel injury  
No significant equipment 

damage = 
 0 
 

Medium Risk 
Very unlikely of a unit 

trip possible 
Very unlikely entry 

into LCO 
Very unlikely 

personnel injury  
Very unlikely 

significant equipment 
damage =  

1 to 3 

High Risk 
Work on equipment 

that can cause a unit 
trip 

Work performed in an 
LCO or could result in 

entering an LCO 
Personnel working in 
hazards environment 
(confined space, high 

temperature, high 
voltage equipment, 

heights, etc.)  
Potential for 

significant equipment 
damage = 

4 to 10 
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Characteristic Lower--------------------------Value---------------------------Higher 
Outage Critical 
Path Reduction 

Low Impact  
2 hours or less = 0 

 

Medium Impact 
2 to 8 hours = 2 

High Impact 
More than 8 hours = 

4 
Data Extraction 
Frequency 

Low Frequency 
18 months or more = 0 

3 to <18 months = 1 

Medium Frequency 
3 to 1 months = 2 

High Frequency 
1 month weekly = 3 

More than weekly = 4 
Data Extraction 
Volume (or 
quantity) 

Low Volume 
None = 0 

1 to <10 data points = 1 

Medium Volume 
10 to <30 data points 

= 2 

High Volume 
30 or more data 

points = 3 
Data Insertion 
from Previous 
Execution or 
Other Systems 

Low Volume 
None = 0 

1 to <10 data points = 1 

Medium Volume 
10 to <30 data points 

= 2 

High Volume 
30 or more data 

points = 3 

Quantity of 
Critical Hold 
Points 

Low Quantity 
None = 0 

1 to <3 hold points =  
1 

Medium Quantity 
3 to <5 hold points =  

2 
 

High Quantity 
5 or more hold points 

= 
3 
 

Frequency of 
Branching or 
Referencing 

Low Frequency 
None = 0 
1 to <5 

branching/referencing steps 
= 1 

Medium Frequency 
5 to <10 

branching/referencing 
steps = 

2 

High Frequency 
10 or more 

branching/referencing 
steps = 

3 
Frequency of 
Data Entry 
Validation 

Low Frequency 
None = 0 

1 to <5 data validations = 1 

Medium Frequency 
5 to <10 data 
validations = 

2 

High Frequency 
10 or more data 

validations = 
3 

Quantity of 
Complex of 
Calculations 

Low Quantity 
None = 0 

 

Medium Quantity 
2 complex 

calculations = 1 

High Quantity 
3 or more complex 

calculations = 3 
Quantity of 
Calculations 

Low Quantity 
None = 0 

1 to <3 calculations = 1 

Medium Quantity 
3 to <10 calculations 

= 2 

High Quantity 
10 or more 

calculations = 3 
Table 1 - Evaluation Matrix for Dynamic Instruction Conversion 

3. The next two sub-sections capture two examples using the matrix to determine 
the value of converting a procedure to Dynamic Instructions. For each example, 
a total value conversion score is calculated, which provides a consistent way of 
measuring the relative value of converting a procedure or static instructions to 
Dynamic Instructions. 

4. The total value conversion score can be used to set a threshold for converting 
procedures to Dynamic Instructions during the implementation project when 
considered in conjunction with the cost of conversion.  
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9.5.13 Dynamic Instructions Use Evaluation - Example #1 

1. The Emergency Lighting PM procedure tests wall mounted battery backup light 
units (42 exist) located throughout the turbine and reactor auxiliary buildings. 
This PM is completed monthly by electrical maintenance personnel. 

2. These emergency light units are plugged into a 110V AC wall receptacle which 
uses this power to charge a battery located within the unit. When the normal 
power to these emergency lights is lost (which means the local AC lighting has 
also lost power), a battery in the backup light unit automatically energizes the DC 
lamps to illuminate the area and plant equipment around the unit.  

3. This PM has the maintenance technician press a TEST button to simulate the 
loss of AC charging power to the unit and verify the backup lights illuminate. 
Also, while the DC lights are being tested/illuminated, the technician verifies the 
battery voltage meter indicates in the green range.  

4. The only data gathered is check sheet documenting which unit was tested, and 
whether it passed/failed the required testing.  

5. These units are located in normal environments, with most of the units being 
located approximately 5 feet off the floor. However, 6 of the 42 units are located 
9 feet off the floor which requires the use of a ladder. 

6. For this Emergency Lighting PM procedure, the characteristic values are 
captured in the table starting on the next page. 
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Characteristic Lower--------------------------Value---------------------------Higher 
Document Use Rate Low Use 

18 months or more = 
0 

>3 to <18 months = 1 

Medium Use 
3 to 1 months = 2 

Weekly = 3 

High Use 
More than weekly = 

4 
More than daily = 5 

Task Execution Risk  Low Risk 
No unit trip possible 
No entry into LCO 

No personnel injury  
No significant 

equipment damage = 
 0 
 

Medium Risk 
Very unlikely of a 
unit trip possible 

Very unlikely entry 
into LCO 

Very unlikely 
personnel injury  

Very unlikely 
significant 

equipment damage 
=  

1 to 3 

High Risk 
Work on equipment 

that can cause a 
unit trip 

Work performed in 
an LCO or could 

result in entering an 
LCO 

Personnel working 
in hazards 

environment 
(confined space, 
high temperature, 

high voltage 
equipment, heights, 

etc.)  
Potential for 
significant 

equipment damage 
= 

4 to 10 
 

Outage Critical Path 
Reduction 

Low Impact 
4 hours or less = 0 

 

Medium Impact 
4 to 8 hours = 2 

High Impact 
More than 8 hours 

= 4 
Data Extraction 
Frequency 

Low Frequency 
18 months or more = 

0 
3 to <18 months = 1 

Medium Frequency 
3 to 1 months = 2 

High Frequency 
1 month to weekly 

= 3 
More than weekly = 

4 
Data Extraction 
Volume (or quantity) 

Low Volume 
None = 0 

1 to <10 = 1 

Medium Volume 
10 to <30 = 2 

High Volume 
30 or more = 3 

Data Insertion from 
Previous Execution or 
Other Systems 

Low Volume 
None = 0 

1 to <10 = 1 

Medium Volume 
10 to <30 = 2 

High Volume 
30 or more = 3 

Quantity of Critical 
Hold Points 

Low Quantity 
None = 0 

1 to <3 = 1 

Medium Quantity 
3 to <5 = 2 

 

High Quantity 
5 or more = 3 
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Characteristic Lower--------------------------Value---------------------------Higher 
Frequency of 
Branching/Referencing 

Low Frequency 
None = 0 

1 to <5 steps = 1 

Medium Frequency 
5 to <10 = 2 

High Frequency 
10 or more = 3 

Frequency of Data 
Entry Validation 

Low Frequency 
None = 0 

1 to <5 = 1 

Medium Frequency 
5 to <10 = 2 

High Frequency 
10 or more = 3 

Quantity of Complex 
Calculations 

Low Quantity 
None = 0 

 

Medium Quantity 
2 = 1 

High Quantity 
3 or more = 3 

Quantity of 
Calculations 

Low Quantity 
None = 0 

1 to <3 = 1 

Medium Quantity 
3 to <10 = 2 

High Quantity 
10 or more = 3 

Table 2 - Evaluation Matrix Example 1 

7. To summarize the individual characteristic and total conversion score for this 
example: 

Document Use Rate     2 
Document Execution Risk    1 
Outage Critical Path Reduction    0 
Data Extraction Frequency    0 
Data Extraction Volume (or quantity)   0 
Data Insertion from Previous Execution  0 
Quantity of Critical Hold Points    0 
Frequency of Branching or Referencing  0 
Frequency of Data Entry Validation   0 
Complexity of Calculations    0 
Quantity of Calculations     0 
Total value conversion score    3 
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9.5.14 Dynamic Instructions Use Evaluation - Example #2 

1. The Reactor Protection System (RPS) Functional and Calibration PM procedure 
verifies the 12 parameters that can initiate a reactor trip are functional and within 
calibration tolerances. This PM is completed quarterly (once every 3 months) by 
instrument and control maintenance personnel. The RPS cabinet is located 
within the control room and the PM is conducted without leaving the control 
room. If this procedure is not performed correctly, the consequences could result 
in inadvertently shutting down the reactor which also results in shutting down the 
main turbine and main generator and places the plant is an unplanned outage 
condition. 

2. Instrument and control maintenance technicians closely coordinate their 
activities when performing this PM with control room operators to ensure no 
expected outcomes occur. Each of the 12 RPS channels are tested individually 
with as found and as left data recorded to validate functionality and actuation 
occurs with expected setpoint tolerances. However, none of this data recorded 
or trended in an external database. One hold point exists for each the 12 RPS 
channels tested (a total of 12 hold points). Simple calculations are also 
performed for each channel test. At least 2 branching steps are present for each 
of the 12 RPS channels depending on if the results are within tolerances. 

3. For this Reactor Protection System (RPS) Functional and Calibration PM 
procedure, the characteristic values are captured in the table starting on the next 
page. 
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Characteristic Lower--------------------------Value---------------------------Higher 
Document Use Rate Low Use 

18 months or more = 
0 

>3 to <18 months = 1 

Medium Use 
3 to 1 months = 2 

Weekly = 3 

High Use 
More than weekly = 

4 
More than daily = 5 

Document Execution 
Risk  
 

Low Risk 
No unit trip possible 
No entry into LCO 

No personnel injury  
No significant 

equipment damage = 
 0 
 

Medium Risk 
Very unlikely of a 
unit trip possible 

Very unlikely entry 
into LCO 

Very unlikely 
personnel injury  

Very unlikely 
significant 

equipment damage 
=  

1 to 3 

High Risk 
Work on equipment 

that can cause a 
unit trip 

Work performed in 
an LCO or could 

result in entering an 
LCO 

Personnel working 
in hazards 

environment 
(confined space, 
high temperature, 

high voltage 
equipment, heights, 

etc.)  
Potential for 
significant 

equipment damage 
= 

4 to 10 
 

Outage Critical Path 
Reduction 

Low Impact 
4 hours or less = 0 

 

Medium Impact 
4 to 8 hours = 2 

High Impact 
More than 8 hours 

= 4 
Data Extraction 
Frequency 

Low Frequency 
18 months or more = 

0 
3 to <18 months = 1 

Medium Frequency 
3 to 1 months = 2 

High Frequency 
1 month to weekly 

= 3 
More than weekly = 

4 
Data Extraction 
Volume (or quantity) 

Low Volume 
None = 0 

1 to <10 = 1 

Medium Volume 
10 to <30 = 2 

High Volume 
30 or more = 3 

Data Insertion from 
Previous Execution or 
Other Systems 

Low Volume 
None = 0 

1 to <10 = 1 

Medium Volume 
10 to <30 = 2 

High Volume 
30 or more = 3 

Quantity of Critical 
Hold Points 

Low Quantity 
None = 0 

1 to <3 = 1 

Medium Quantity 
3 to <5 = 2 

 

High Quantity 
5 or more = 3 
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Characteristic Lower--------------------------Value---------------------------Higher 
Frequency of 
Branching/Referencing 

Low Frequency 
None = 0 

1 to <5 = 1 

Medium Frequency 
5 to <10 = 2 

High Frequency 
10 or more = 3 

Frequency of Data 
Entry Validation 

Low Frequency 
None = 0 

1 to <5 = 1 

Medium Frequency 
5 to <10 = 2 

High Frequency 
10 or more = 3 

Quantity of Complex 
Calculations 

Low Quantity 
None = 0 

 

Medium Quantity 
2 = 1 

High Quantity 
3 or more = 3 

Quantity of 
Calculations 

Low Quantity 
None = 0 

1 to <3 = 1 

Medium Quantity 
3 to <10 = 2 

High Quantity 
10 or more = 3 

Table 3 - Evaluation Matrix Example 2 

4. To summarize the individual characteristic and total conversion score for this 
example: 

• Document Use Rate    2 
• Document Execution Risk     8 
• Outage Critical Path Reduction   0 
• Data Extraction Frequency    0 
• Data Extraction Volume (or quantity)  0 
• Data Insertion from Previous Execution   0 
• Quantity of Critical Hold Points   3 
• Frequency of Branching or Referencing  3 
• Frequency of Data Entry Validation  3 
• Complexity of Calculations    0 
• Quantity of Calculations    3 
• Total value conversion score           22 
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9.6 Training Considerations for a Dynamic Instruction Set 

1. The editor for a Dynamic Instruction Set will continue to be comprised of many of 
the fundamental editing tool elements used to format, style, and compose static 
text procedures.   

2. There are opportunities to reduce the need for the writer to focus on format and 
style considerations.  These reductions may be offset by new tasks that enable 
the dynamic and interactive aspects of the Dynamic Instruction Set.  

3. To understand the impact to training, the task must first be well defined, like what 
is done in a Job Task Analysis.  This may be best viewed by breaking the writer 
task down into its unique elements and evaluating the impact of this transition on 
each of the resulting elements. 

 Task Description Training Impact 
1. Evaluate 

Backlog 
Evaluate backlog for a given 
procedure to determine what 
change request will be 
incorporated in the revision or 
new Dynamic Instruction set. 

No change. 

2. Initial Technical 
Assessment 

• Review the controlled source 
technical documentation that 
supports the require changes. 

• Discuss the required changes 
with subject matter experts. 

No change. 

3. Conduct 
document 
searches to 
determine 
impacted 
documents 

Current text based search 
engines do an OK but less than 
100% reliable searches for 
keywords.  This approach 
usually requires setting up and 
maintaining mirrored datasets of 
native documents to search 
from.  A Dynamic Instruction set 
that utilizes linked information 
from standard data sources will 
greatly increase the reliability of 
many searches.  Searches for 
data that is sourced from 
backend relational databases 
will be both quick and accurate.  
There will still be a need for text 
based searches but the reliance 
on these tools for critical data 
searches can be greatly 
diminished.  
 

Some new 
functionality but 
searching these 
facility standard 
data sources 
should not be a 
new task for a 
procedure writer if 
setup in a way 
that is consistent 
with existing 
facility practices. 
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 Task Description Training Impact 
4. Doc Checkout Checkout current version from 

the appropriate document 
management system.  
 

No change. 

5. Create revision 
copy 

Steps to create a new draft from 
an existing document file are 
anticipated to be very similar or 
the same.  

Not a new training 
element. No 
change. 

6. Draft revision 
 

6.1 Step Text 
Content 

While presentation will likely be 
different, this is a small 
adjustment. 

Not a new training 
element. 

6.2 Format Steps 
and Pages 

This task should be handled by 
the software in a way that allows 
the procedure writer to build the 
dynamic aspects into the step 
while also being able to see how 
the final step will be presented 
to the worker.  When developing 
or editing text step content, the 
software should present the 
content to the writer in both 
editing format (a more 
hierarchical procedure element 
based form) and executable 
format (what the field worker will 
see) during the editing task.   

New look and 
dynamic functions 
enabled by the 
editor will be a 
training 
consideration. 
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 Task Description Training Impact 
6.3 Applicability 

Type Steps 
Developing or editing an action 
step that requires applicability 
calculation for conditional 
decision making based on data 
input is a new task specific to 
Dynamic Instructions.  A 
currently familiar model for 
some facilities is a Dynamic 
Instruction called Operator 
Rounds which is typically 
performed using handheld 
computers.  Operator Round 
programs use a fairly complex 
applicability determination 
formula engine to decide which 
steps are to be performed based 
on plant and system status.  The 
data for this determination can 
come from a backend system or 
from operator input.  Experience 
in use of Operator Rounds 
programs over the last two 
decades is that setting up 
Applicability Determination 
formulas is a very specialized 
task, typically performed by a 
few trained and experienced 
personnel.  With a much 
broader implementation of 
Dynamic Instruction Sets, this 
function needs to be designed in 
a highly user-friendly manner.     

This is a new task 
that will require 
some training. 
The more effort 
the software 
provider puts into 
making this 
function user-
friendly, the 
smaller the 
training impact 
will be. 

6.4 Data Variable 
Naming 
Conventions 

New functionality.  Consistence 
across writers will be a key to 
ease of use in performance of 
this task for all writers.  

This is a new 
functional 
element that will 
require training. 
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 Task Description Training Impact 
6.5 Linking Data 

Elements 
Associating data elements with 
backend data repository for data 
pulls and data pushes is a new 
task for most writers. Searches 
for and step association with 
plant data from a standard data 
source needs to be simple and 
intuitive to setup. 

This a new task 
for most 
procedure writers 
that may require 
some basic 
training.  If setup 
in a way that is 
consistent with 
existing facility 
practices, 
searching these 
facility standard 
data sources 
should not be a 
new task for a 
procedure writer 
and no training 
will be needed. 

6.6 Editor Specific 
Data Source(s) 

The Editor tool will need to have 
its own relational dataset for 
content that is not available 
through other facility or 
company specific data sources.  
Some considerations for content 
that will be maintained by the 
Editor are captures in the 
following sub-steps. 

The ability to search and edit the 
Editor specific relational 
database needs to be supported 
by a highly user-friendly 
interface.   
 

The extent to 
which training is 
needed will be 
determined by the 
usability of the 
interface and the 
extent to which 
these features are 
implemented by 
the facility.    
 
 
 
 
 
 
 
 
 
 
 
 
 

6.6.1 Defined Terms This approach will create the 
efficiency of defining a term 
once for the organization/facility 
document set and using that 
same defined term everywhere 
it’s needed.  Also ensures highly 
reliable searches for this 
element.  
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 Task Description Training Impact 
6.6.2 Setpoints Setpoints are critical data that 

must be updated everywhere 
when they change, and they do 
change as systems are 
updated/modernized. Using a 
controlled repository for 
setpoints with a controlled 
process to administer ensures 
proper values are used.  Also 
ensures highly reliable searches 
for this element which is a large 
human error trap avoided on this 
critical change.  

 
 
 
 
 
 
 
 

6.6.3 Standard Steps This approach will create the 
efficiency of writing a frequently 
used instruction once and using 
wherever needed.  Also ensures 
highly reliable searches for this 
element.  

7 Review and 
Approval 

No Change If the software 
platform used to 
conduct routing 
and review 
changes, training 
may be needed.  
Concepts are 
fundamentally the 
same. 

8 Check-In and 
Issue 

No Change If the software 
platform used to 
conduct routing 
and review 
changes, training 
may be needed.  
Concepts are 
fundamentally the 
same. 

Table 4 - Training Considerations 
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9.7 Procedural Changes 

Dynamic Instructions share some attributes of documents and some attributes of 
software, creating a new hybrid of both that will require changes to an organization’s 
procedures for: 

• Development and Control of Procedures 
• Software Quality Assurance (SQA) 
• Records Administration 

9.7.1 Testing, Review, and Approval of Dynamic Instructions 

1. Given the hybrid nature of Dynamic Instructions, a graded approach should be 
applied to their review. For Dynamic Instructions that do not import or export 
data, the review process will be like that used for static procedures. Each 
procedure change is already technically reviewed and approved. For instance, 
each branch that can be taken is followed. The editor tool may include 
functionality that helps the reviewer verify the branching. 

2. During review, formulas should be verified for correctness as they are with static 
procedures. It is not necessary to check calculations using those formulas, as 
the calculation engine is verified during the acceptance testing of the execution 
software.  

3. Dynamic Instructions that export or import data require additional review. For 
exports, review the fields designated for export and verify that the values for 
those fields are exported to the intermediary data store with the correct metadata 
such as timestamp of execution. The transfer of data from the intermediary data 
store to the receiving system is a function of the receiving system and out of 
scope for instructions approval. 

4. Data import may require a higher level of scrutiny, as imported data will likely be 
used in the execution of the instructions. Verify that input data is correctly 
mapped from the data source to the instructions. If, for instance, the input data is 
from the last execution of the instructions, verify that the data from the last 
execution is retrieved.  

5. The editor tool’s version control may automate identification of changes and thus 
potential sources of error. 
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9.7.2 Records Administration 

1. Static procedures are typically designated as records and/or controlled 
documents in an organization’s records management system. Dynamic 
Instructions will be similarly designated and must be able to be stored as such in 
the records management system or in an equivalent system that meets the 
organization’s record keeping requirements 

2. Like static procedures, Dynamic Instructions must be available in some manner 
during a system outage. For planned outages, it may be enough to download the 
needed instructions for work planned to be executed during the outage plus 
some margin in case the outage is longer than anticipated. Critical instructions 
may need to be accessible via the organization’s offline critical records program 
or equivalent means.   

3. Evidence of completed work involving static procedures is typically stored as a 
record. Similar evidence of completed work must be produced and stored for 
Dynamic Instructions as well. One means of accomplishing this is generating a 
PDF of the completed work. This PDF will need to meet the organization’s 
records requirements. 

9.8 Architectural Fit with Other Software 

The Dynamic Instructions software suite will interface with multiple systems in most 
organizations. Each organization implementing Dynamic Instructions should carefully 
consider these interfaces and how they need to work in their organization. Some likely 
integration targets are discussed below. 

9.8.1 Electronic Work Package (eWP) 

1. The dynamic execution tool should seamlessly plug into eWP as an alternative 
to the annotator. This integration allows the organization to take advantage of all 
the existing integrations built into eWP. 

2. For example, Organization A has multiple documents in an electronic work 
package for a PM, including a static procedure. The worker opens the package 
in eWP and clicks on the procedure link to begin work. The procedure opens in 
the annotator, and the worker completes the procedure. After verification and 
approvals, all the documents in the work package are compiled into a single PDF 
and sent to records with the required metadata.  

3. The static procedure is then converted to Dynamic Instructions. The next time 
the PM is to be performed, the worker opens the package in eWP and clicks on 
the procedure link to begin work. The procedure opens in the dynamic execution 
tool, and the worker completes the procedure. After verification and approvals, 
all the documents in the work package are compiled into a single PDF, just as 
was done previously with the static procedure, and sent to records with the 
required metadata. 
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9.8.2 Electronic Procedure Execution 

1. Many organizations have a tool that provides for the execution of static 
procedures outside of a work order. Like with eWP, the dynamic execution tool 
should work seamlessly as an alternative to the annotator. When a worker clicks 
on a link, the correct tool opens. Again, this integration allows the organization to 
benefit from the existing integrations built into Electronic Procedure Execution. 

9.9 Records Management  

1. Execution will typically occur embedded in another system and take advantage 
of that system’s interfaces with these tools. Those integrations may need to be 
modified to take advantage of metadata generated by the dynamic execution 
tool. 

2. The editor tool will likely not require integration with records management, unless 
existing editing tools such as Word or FrameMaker are currently integrated. 

9.10 Work Management and Scheduling 

1. Execution will typically occur embedded in another system and take advantage 
of that system’s interfaces with these tools. 

9.11 Connections to Other Systems 

1. The Dynamic Instructions suite will connect to an intermediate data store to 
facilitate import and export of data to systems beyond work management, 
records management, and scheduling. One of these systems may be equipment 
reliability, for example. These connections will vary by organization. 
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10.0 SELECTION CRITERIA FOR EDITING TOOL 

10.1 Selection Criteria Matrix for Editing Tool 

1. ATTACHMENT 2, Selection Criteria Matrix, is a tool that can be used to evaluate 
Dynamic Instruction-based editing applications against specific business 
requirements and capabilities. The goal of the tool is to allow the user to make 
an informed and logical selection for acquiring and implementing a Dynamic 
Instruction Editor application. The tool is designed to be applied to both 
procurement of off the shelf applications or in-house system development.  The 
user can list requirements, rank them in accordance with business needs and 
then evaluate them against system design, implementation, and operational 
goals.   

2. ATTACHMENT 2, Selection Criteria Matrix, is designed as an example and 
should be modified by adding and deleting rows and columns as required for 
evaluations specific to organization needs. 

10.2 Components of the Matrix description 

10.2.1 Row Categories 

1. Functionality 

• “Does this product do what you need it to do?” Does the editing tool 
functionalities allow you to obtain a final product (dynamic procedure or 
work instruction) with acceptable quality?  Functionality can be attributed 
to both active and passive capabilities. 

2. Price 

• Evaluate capital investment for both hardware and software.  Investment 
should include but not be limited to operating expense, cost of ownership, 
maintenance and operations (M&O), licensing, cost of vendor support, 
and cost of training, both initial and ongoing.  Price should not be the sole 
criteria for selection but should be considered along with the other 
evaluation points. 
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10.2.1  Row Categories (cont.) 

3. Performance 

• Evaluate hardware speed and software performance benchmarking.  
Also, consider the user experience.  A big effort invested in a human-
centered designed editing tool interface should reduce “Training required” 
for the users to work with the tool; and if the tool is designed based on 
best practices (Human Factors, PPA recommendations, etc.) it should 
also improve the future procedure efficiency of execution. This section 
also addresses the conversion process automation grade: does the 
editing tool facilitate the transition from paper-based to dynamic?  Use of 
a Cost/benefit analysis should be considered to support this evaluation.  
Upfront investment in a product that is high in quality conversion and user 
experience will reduce the cost of future training and time to convert to an 
acceptable product. 

4. Vendor Viability and Product Position 

• Is vendor stable, will they be around for the foreseeable future?  Is the 
product already field tested and proven or is it new and full of cutting-edge 
capabilities (e.g., has the vendor implemented the product successfully at 
other facilities)?   

5. Training Required 

• Is training required or is the product design sufficient for users to operate 
without specific training. 

6. Vendor Services 

• Consider the availability of professional services from the vendor to 
customize the product or help with installation and integration to the site’s 
IT environment. 

7. Scalability 

• Will the product scale to meet the size of your environment?  Can it 
expand and change as the site’s needs changes?  Consider creating an 
initial, non-production test region for evaluation versus a full 
implementation of a production environment. 

8. Interoperability 

• Does the product integrate well to site’s existing environment?  Will it 
require specialized interfaces? 
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9. Software Security 

• Does the product meets site software security and quality requirements? 

10.2.2 Columns 

1. Rqmt ID – Serial Number for each requirement established within this matrix. 

2. Requirement – Description of a function that is necessary for the desired 
functionality. 

3. Rank – “Have to do = 1”, “Should do = 2”, “Want to do = 3”.  This column is to 
rate the requirements in order of need.  If there is a Federal, State or Local driver 
or a high level business driver then we would consider this a “Have to do”.  If 
there is a significant financial benefit or avoidance than consider this a “Should 
do”.  If there is an improvement to business process, benefit to the user or 
support team, then consider this a “Want to do”.  Of course, other considerations 
can influence the need for the requirements and should be taken into 
consideration.  All vendors should be rated against the same requirement 
criteria, and therefore, those requirements that do not apply should be removed. 

4. Prerequisites -  Should be used to document related requirements (Row #) that 
may have a direct impact on the specified requirement’s evaluation. 

5. Pros and Cons – Capture any clear benefits that this requirement provides. 

6. Cons – Describe any adverse impacts related to this requirement. 

7. Notes – A place to capture learnings and insights about this functional 
requirement. 

8. Use Rating Vendor X– This column should be modified to indicate the name of 
one of the vendors and products.  Add additional Use Rating by Vendor Columns 
so all Vendors being considered can be evaluated side by side. This is where the 
actual rating of the vendor against the requirement is performed.  A scale of 1 to 
10 is used in the example with 0 being the lowest (does not meet) and 10, the 
highest (exceeds).  This can be adjusted as seen fit as long as the same criteria 
is applied equally to all vendors.  Once complete, a simple average of the results 
may do for an evaluation.  If a team of people are performing the evaluation, 
then consider adding a column for each team member to evaluate all of the 
prospective vendors.  That way, discussion can be performed on requirements 
where there is a significant difference of ratings. 
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List of Acronyms 
 

 

AOL Affected Objects List 

API Application Programming Interface 

CDIM  Common Dynamic Instruction Model 

CV Concurrent Verification 

DIRECTOR Dynamic Instruction Editing Tool Requirements 

EAM Enterprise Asset Management 

EDB Equipment Database 

EDMS Electronic Document Management System 

ePE  electronic procedure execution 

eWP  Electronic Work Package 

HFE Human Factors Engineering 

HSI Human-System Interface  

INL Idaho National Laboratory 

IV Independent Verification 

POC Proof of Concept 

PDF  Portable Document Format 

NEWPER Nuclear Electronic Work Packages – Enterprise Requirements  

PPA Procedure Professionals Association, Inc. 

QA  Quality Assurance 

SQA Software Quality Assurance 

TAG Topic Area Group 

UI User Interface 

UX User Experience  

XML  Extensible Markup Language 
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Rqmt ID Requirement Rank Prereqs Pros Cons Notes 

USE 
RATING 

 Vendor X 
1 FUNCTIONALITY 

1.1 Does the editing tool have passive functionalities that allow the user to develop a high quality product (dynamic/computerized 
procedure)? 

1.1.1 Pre-defined templates?             
1.1.2 Re-usable procedures, create new from existing?             
1.1.3 Properties of backup and restore of the solution.             
1.1.4 Does it support the standard defined by the Structure TAG?             
1.1.5 Is it extensible? i.e. can new elements be added beyond the structure 

standard to support future data gathering opportunities? 
            

1.1.6 Does it support flow logic that will be needed for fully interactive 
procedures? 

            

1.1.7 Does it support embedded images/video/documents and also the same 
using links? 

            

1.1.8 Does it support calculations so the flow can be automated based on 
input/results as well as just recording result values (extensibility)? 

            

1.1.9 Does it support output to paper/pdf as well as to a performance tool?             
1.1.10 Does it use standard output for printable or does it allow output based 

on each sites standards? 
            

1.1.11 Store forward capabilities to support planners/procedure writers in the 
field, (observing work tasks, walking down instructions etc.) to support 
improved and more efficiently performed procedures. 

            

1.1.12 Ability to assign individual Sections, Steps etc. to different work groups.             
1.1.13 Version/revision control.             
1.1.14 Automated document comparisons.             
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Rqmt ID Requirement Rank Prereqs Pros Cons Notes 

USE 
RATING 

 Vendor X 
1.1.15 Review and Approval built in.             
1.1.16 Multilingual support.             
1.1.17 References that are related to a particular Section/Subsection/Step etc. 

should be easily opened from the related step. 
            

1.1.18 All references contained in a work instruction, regardless of whether 
they are related to a specific step or not, can be opened easily by 
clicking a reference link from a menu. 

            

1.1.19 Provides the ability to relate information from integration layer to 
document elements i.e. Sections/Subsections/Steps. 

            

1.1.20 Provides in-tool HELP functions for the Authoring Tool.             
1.1.21 Provides the ability to preview print work instructions.             
1.1.22 The Authoring Tool provides the ability to create an Advanced and 

Adaptive Instructions by adding and arranging the elements of the 
instruction into a logical order that represents a work instruction.  

            

1.1.23 The Authoring Tool provides the means to edit existing Advanced and 
Adaptive Instructions that are already in the structured XML format. 

            

1.1.24 Provides the ability to create and modify templates including the addition 
of new data elements. 

            

1.1.25 Provides the ability to create, modify, and delete Discipline and Activity 
specific work instruction templates. 

            

1.1.26 Provides the ability to insert stored work instruction tasks (xml) at 
specific locations (Sections,Subsections,Steps) in the Advanced and 
Adaptive Instructions.  The inserted task would get the sequencing as 
appropriate for the task and the location it is inserted. 

            

1.1.27 Provides the ability to link to approved work tasks (xml) at specific 
locations (Sections,Subsections,Steps) in the Advanced and Adaptive 
Instructions. 
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Rqmt ID Requirement Rank Prereqs Pros Cons Notes 

USE 
RATING 

 Vendor X 

1.1.28 Provides the ability to display linked work tasks in the Authoring tool at 
the place within the Advanced and Adaptive Instructions where it is 
related.  The displayed task should show the sequencing as appropriate 
for the task and the location where it is linked. 

            

1.1.29 Provides the ability to open up an existing template as read only and 
copy elements from it into the open working document. 

            

1.1.30 Provides the ability to configure/select the needed source and target 
metadata for data flow. 

            

1.1.31 The Authoring tool needs the ability to identify when documents are 
open as Read Only and disable the Save option but allow the Save As 
option. 

            

1.1.32 Provides rules for branching and referencing between current and 
referenced instruction sets that are either internal, external, A&A or non 
A&A. 

            

1.1.33 Provides for unique identifiers or numbering for steps that are added 
during a modification of an active document. 

            

1.1.34 Provides the ability to embed references in the Advanced and Adaptive 
Instructions (size permitting). 

            

1.1.35 Provides the ability to render a Advanced and Adaptive Instructions as a 
PDF document. 

            

1.1.36 Provides the ability to create and modify the stylesheets that are used 
for rendering to PDF,  HTML and/or Rich Text Format (RTF). 

            

1.1.37 The Authoring tool will provide an auto save function.             
1.1.38 Need to track last modified by and date.             
1.1.39 Capture appropriate metadata on save.             
1.1.40 The Authoring tool will provide the ability to “Find / Replace” content.             
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Rqmt ID Requirement Rank Prereqs Pros Cons Notes 

USE 
RATING 

 Vendor X 
1.1.41 In the Authoring tool provides the ability to test the Advanced and 

Adaptive Instructions including logic, process flow, calculations etc. 
            

1.1.42 Provides track changes and audit capabilities.             
1.2 Does the authoring tool have direct, active capabilities and functionalities for the user to produce a quality product? 

1.2.1 An overview pane is available in the Authoring Tool that displays a tree 
view of that work instruction.   

            

1.2.2 Clicking on any section/subsection/step in the tree scrolls to that part of 
the Advanced and Adaptive Instructions. 

            

1.2.3 The tree view also contains indications regarding the step type and 
attributes of each step while an Advanced and Adaptive Instructions is 
being edited using the Authoring Tool. 

            

1.2.4 The tree view will provide the ability to use drag/drop and copy/paste 
capabilities.  When used the document will update all affected 
sections/subsections/steps to the appropriate sequence. 

            

1.2.5 Provides the ability to select a variety of sections/subsections/steps 
either sequential or non-sequential such as shift and click or control and 
click for drag/drop or copy/paste. 

            

1.2.6 Provides drag/drop and copy/paste capability when copying 
sections/subsections/steps etc. from both the current document and/or 
from one structured document to another. 

            

1.2.7 Provides the ability to copy/paste text/graphics/tables from other types of 
documents (non-Advanced and Adaptive Instructions) into the current 
document in the authoring tool. 

            

1.2.8 Provides Undo/Redo capabilities during the authoring process.             
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Rqmt ID Requirement Rank Prereqs Pros Cons Notes 

USE 
RATING 

 Vendor X 
1.2.9 Provides hot keys that are easily accessible for standard functions - 

copy/paste/insert/find. 
            

1.2.10 Provides the ability to have multiple instances of the Authoring tool open 
and allow copy/paste between them. 

            

1.2.11 Provides the ability to write generic Advanced and Adaptive Instructions, 
this allows for automatic population of unit specific data/components at 
the time the work package is approved for use. 

            

1.2.12 Provides the ability to identify data elements 
(sections/subsections/steps, etc.) that are used for specific/special 
rendering in the presentation layer. 

            

1.2.13 Provides the ability to identify a either minimum or maximum number of 
steps that must be performed within a group of steps. 

            

1.2.14 Provides the ability to allow/limit the amount of times a step can be  
re-performed. 

            

1.2.15 Provides the ability to identify sub-steps of a Section/Subsection that 
can be performed out of sequence. 

            

1.2.16 Provides the ability to add decision Steps (Boolean) that are represented 
as Yes/No choices. Decision steps will have 2 alternate paths based on 
the decision result (either a Yes or a No). 

            

1.2.17 Provides Conditional Branching Steps that provide the ability to have 
multiple branch options.  The Conditional steps need the capability to 
add logic that determines the appropriate branch to follow based on user 
input at time of performance. 
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Rqmt ID Requirement Rank Prereqs Pros Cons Notes 

USE 
RATING 

 Vendor X 
1.2.18 Provides the ability to identify Steps, Sections, Subsections etc. as 

Continuous Action, these steps need to have the capability of adding 
logic that can be continuously evaluated based on the logic. 

            

1.2.19 Provides the ability to identify steps that send the performer to either an 
external instruction (procedure, work package etc.) or a specific location 
within the current work instruction. 

            

1.2.20 Provides the ability to identify steps as termination steps.             

1.2.21 Provides the ability to identify steps or groups of steps that can be 
reperformed as needed.  The steps would have a qualifier defining the 
allowed number of repeats i.e. once, a fixed amount >1, or unlimited. 

            

1.2.22 Provides the ability to attach references to the work instruction at the 
document level and at the Section, Sub-Section, Step levels. 

            

1.2.23 Provides the ability to flag specific references for download to the 
performance tool. 

            

1.2.24 Provides means to add and or edit tables, add/delete rows and columns,  
change input types, and add the attributes to the input making up each 
table cell. 

            

1.2.25 A Table should have the same types of inputs as standard inputs.             
1.2.26 Tables should provide a title field to define the purpose, intent, 

description etc. of the table. 
            

1.2.27 All table cells should allow default text and the ability to marked as read 
only. 
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Rqmt ID Requirement Rank Prereqs Pros Cons Notes 

USE 
RATING 

 Vendor X 

1.2.28 Provides the ability to associate and embed one or more figures to any 
Section/Subsection/Step in the Advanced and Adaptive Instructions.  
Figure types must include all standard  image media types i.e. .jpeg, 
.jpg, .png, .gif, .bmp, .tif, .tiff, pdf. 

            

1.2.29 Provides the ability to assign titles to each associated figure.             

1.2.30 Provides the ability to easily reorder the way figures are presented in a 
step. 

            

1.2.31 Provides the ability to launch an image in preview mode within the 
Authoring tool. 

            

1.2.32 Provides the ability to launch an image from the Authoring tool in it's 
native app to modify and save back to the Advanced and Adaptive 
Instructions. 

            

1.2.33 Provides a simple method to enlarge an image from within the 
application. 

            

1.2.34 Provides the ability to define alerts/notifications for any step.             

1.2.35 Provides the ability to define when an alert or notification will be 
triggered for the related step. 

            

1.2.36 Provides the ability to add text based messages to alerts.             

1.2.37 Provides the ability to define who/roles/where the alert/notification will be 
sent. 

            

1.2.38 Provides the ability to add alerts and/or notifications to the Advanced 
and Adaptive Instructions form an external source (not within the 
authoring tool). 
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USE 
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 Vendor X 
1.2.39 Provides the ability to add Notes/Cautions/Warnings to any 

Section/Subsection/Step.  They will provide additional text content 
associated with a subsequent step. 

            

1.2.40 Provides the ability to configure the type of note and where/when 
available.  

            

1.2.41 Provides input type steps/fields for gathering data. Inputs can be of type 
String/Boolean/String List/Date/Integer/Float/Reference/Signature and 
include default values, units, min or max ranges, precision, and can be 
set to be read-only. 

            

1.2.42 Provides the ability in the Authoring Tool to add and/or edit inputs, 
change their types, and provide additional input attributes 
(units/ranges/etc.). 

            

1.2.43 Provides the author the ability to relate a single input to multiple input 
steps/fields. 

            

1.2.44 Provides the ability for the author to specify that the complete calculation 
will be displayed to the user for validation of operations and data used. 

            

1.2.45 Provides the ability to add one or more signoff (signature) fields to a 
Advanced and Adaptive Instructions/Section/Subsection/Step.  Signoffs 
need attributes to define what type of signoff it is (QA, ENG, Weld, IV 
etc.).  Signoffs also needs an attribute to determine if an unlimited 
number of signoffs of a particular type is allowed. 

            

1.2.46 Provides the ability to identify time dependent steps.             
1.2.47 Provides the ability to identify steps that need to be re-perform step 

based on revision (this would apply to work that is in the field and needs 
revising based on field conditions). 

            

1.2.48 Provides the ability to assign users/roles to specific 
Sections/Subsections/Steps of a Advanced and Adaptive Instructions. 
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Rqmt ID Requirement Rank Prereqs Pros Cons Notes 

USE 
RATING 

 Vendor X 
1.2.49 Provides the ability to display and allow selection from a list(s) of Users 

and/or Roles for relating to Sections/Subsections/Steps as needed. 
            

1.2.50 The Authoring tool will provide a Save as function.             

1.2.51 Provides reporting functionality to track a variety of metrics, including 
time to complete the procedure, section, and step. Additionally, 
administrative-level reporting should also be available for producing 
reports on the number of procedures in the system, what roles or staff 
are assigned to each procedure, section, and step, etc.  

            

1.2.52 The tool should provide the ability to edit/update several steps across 
multiple procedures (in order to minimize the procedure writers effort 
when creating new revisions of the procedure). 

            

2 PRICE 
2.1 Level of Capital Investment (Hardware and Software).  Price should not be the sole criteria for selection but should be considered along 

with the other evaluation points. 
2.1.1 Consider the cost of implementation including installation, 

conversion/migration, training, modifications/tailoring, development, 
testing, etc. 

            

2.1.2 Consider the detailed costs of professional assistance according to each 
phase of project implementation and once implemented  

            

2.1.3 Acceptable pricing is something each site will have to determine based 
on their budget and the project's calculated ROI. 

            

2.1.4 Consider whether the price is competitive.              
2.1.5 Consider the licensing model (user based, site based, procedure based 

etc.). 
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 Vendor X 
2.2 Operating Expense and Total Cost of Ownership including M&O, Licensing, support, ongoing training, consumables and supplies 

2.2.1 Operating Expense and Total Cost of Ownership including M&O, 
Licensing, support, ongoing training, consumables and supplies 

            

2.2.2 Cost of maintenance if applicable              

2.2.3 Cost and model for acquiring new licenses later if required              
3 PERFORMANCE 

3.1 Editing Tool meets performance benchmark standards. 
3.1.1 Are UX/UI considerations in the design effective in facilitating the 

desired end user performance? 
            

3.1.2 How does the product impact hardware speed?             
3.1.3 How did the product perform in a software performance benchmark?             
3.1.4 The product must maintain and use a well-defined xml schema.             
3.1.5 The tool should provide capability of integration options with other plant 

systems via Web Services, xml, API or others. 
            

3.2 Editing Tool provides a digitally optimized user experience. 
3.2.1 Did the users provide positive feedback following demos and tests?             
3.2.2 Is the application human-center designed (Human Factors, PPA 

guideline and recommendation…).  Good design should reduce 
"required training" for the user to use the tool effectively and efficiently. 

            

3.2.3 Writers' should get out of the desktop publishing business and focus 
their expertise on their field/procedures. 

            

3.2.4 Does the editing tool facilitate a good human performance for the final 
user experience (the procedure execution)? 
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USE 
RATING 

 Vendor X 
3.2.5 Does the editing tool allow creating procedures with human factor 

principles incorporated for the final user? 
            

3.2.6 The Authoring Tool provides an interface that does not require the user 
to know XML or how to edit it. 

            

3.3 Assess the conversion process automation grade. 
3.3.1 Does the conversion and editing tool facilitate the transition from 

paper-based to dynamic?  Both processes should be clearly 
differentiated.  The transition should be facilitated by the conversion tool.  
Once converted, the editing tool should facilitate modifications to the 
procedure and future revisions of the smart procedure. 

            

3.3.2 Cost/benefit analysis: is it necessary a big effort at this point and reduce 
the future training and time conversion or is it enough with a first step to 
reach an acceptable level of conversion and add additional capabilities 
manually? 

            

3.3.3 Does the product provide a simple method to add additional capabilities 
(extensibility)? 

            

3.3.4 Does the product use existing schemas/DTDs for automated conversion 
(may have to map the elements)? 

            

3.3.5 Does the product use text based recognition to support conversion 
(e.g.,Section, Subsection, Step, Caution, Note, Lists)? 
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4 VENDOR VIABILITY AND PRODUCT POSITION 

4.1 
Is the vendor stable, been around for a while or are they a new start-up?  Is this a mature product?  Are others using it?  Is it considered 
a proven solution or is it more leading or cutting edge? 

4.1.1 Has the product been licensed and successfully implemented at a 
similar facility?  Is the site available for bench-testing and evaluation. 

            

4.1.2 Importance of the product for the vendor (percentage of sales the 
proposed product, in relation to the vendor’s total sales in recent years). 

            

4.1.3 Experience: Year in which the first version of the product was 
developed. 

            

4.1.4 Consider Vendor position in market, not just product, as this type 
product is fairly new to our industry. 

            

4.1.5 To what extent is the vendor experienced in other industries?             
5 TRAINING REQUIRED 

5.1 Is user training required?  On or Offsite support.  Initial or recurring.  How many hours?  Is it role based specific? 

5.1.1 Is administrative training required?             

5.1.2 Is technical (programming, middleware) training required?             

5.1.3 Close Training sites ( e.g., provider’s local office, provider’s 
international offices, independent training centers, client site)? 

            

5.1.4 Local Teachers (e.g., local provider’s staff, international provider’s 
staff, integrators, independent training centers)? 

            

5.1.5 What is the level of effort to perform training? Are training rooms 
available or do you need additional space, hardware, instructors, 
etc.? 
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6 VENDOR SERVICES 
6.1 Does Vendor have professional services to support product customizations, training, installation and integration? 

6.1.1 Can the vendor supply a non-production version of the product at no 
cost for evaluation? 

            

6.1.2 Are professional services from the vendor available to customize the 
product or help with installation and integration to site’s environment? 

            

6.1.3 Customization should be in configuration not application changes 
(minimize cost of changes). 

            

6.1.4 Data storage configuration (on-site, hosted, cloud etc.) aligns with facility 
standards. 

            

6.2 Complex products require more maintenance.  Consider vendor capability to support and maintain product’s production performance 
requirements. 

6.2.1 Emergent issues, ongoing maintenance, bug fixes, upgrades etc.             
6.2.2 Technical requirements and software specifications.             
6.2.3 Error notification process from vendor.             
6.2.4 Software testing and acceptance requirements             
6.2.5 Training materials             
6.3 Consider Serviceability of the product. 

6.3.1 Are patches and upgrades easy to install?             
6.3.2 How long does it take for the vendor to respond to customer issues?             
6.3.3 Does the vendor have a process for documenting issues and concerns?  

Customer Care? 
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6.3.4 Is technical support available 24/7 to address any production issues?             

6.3.5 How is the quality of their tech support?             

6.3.6 The Authoring tool base code will be provided to allow customer to 
correction and enhancement of the application design and functionality. 

            

7 SCALABILITY 
7.1 Will the product scale to meet the size of your environment (test vs. full production)?  Consideration for performance in a test region 

versus a full production environment. 
7.1.1 Should support development, test, training and production 

environments. 
            

8 INTEROPERABILITY 
8.1 Does the product integrate well into your environment or will it require specialized interfaces? 

8.1.1 Does the product adhere to industry standards?             
8.1.2 Is the product based on proprietary technology?  To what extent?             
8.1.3 Does the editing tool supported interfaces to some of the big 

applications used by our industry i.e. Maximo, ESOMS, document 
management systems etc.? 

            

8.1.4 Solution meets site hosting requirements (SaaS, Cloud or On Premise 
solution). 

            

8.1.5 The product should provide capability of integration options with other 
plant systems via Web Services, xml, API or others. 

            

8.1.6 The product should provide for multilingual support.             
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8.1.7 It must provide a standard digital output that can be used with other 

vendors performance tools, allows using the best tools for your 
organization, as well as get better/new features from the innovators. 

            

8.1.8 The schema needs to support adding reference points (Links) to 
external data that will be updated and displayed from the data source 
when the Advanced and Adaptive Instructions is being performed. 

            

8.1.9 Provides the ability to display and select components from the Affected 
Objects List and the Plant Equipment List in the Authoring tool to allow 
relating to specific elements in the Advanced and Adaptive Instructions. 

            

8.1.10 Provides the ability to relate component data to 
Steps/Sections/Subsections within the Advanced and Adaptive 
Instructions.  Metadata of components should be available in the 
Advanced and Adaptive Instructions. 

            

8.1.11 Component information in the work order will come from the plant 
equipment database (via Interface).  This will allow using and/or 
updating plant configuration data from the work order (before execution 
and at completion). 
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9 SOFTWARE SECURITY AND QUALITY 
9.1 Does the product meets site software security and quality requirements? 

9.1.1 Ensure solution meets site software security requirements and 
certifications (FEDRamp, NIST, SOC1/SSAE-16, SOC2, HIPPA, etc.). 

            

9.1.2 Validate SQA process documentation to ensure it meets the SQA needs 
of your station as well as regulation (10 CFR 50 Appendix B, UFSAR, 
ASME NQA-1 etc.). 

            

9.1.3 NDA support for site information and how it is protected.             
9.1.4 Ensure that application can be configured to site minimum software 

security requirements including user authorities, access and capabilities 
(read/write). 

            

9.1.5 The tool should provide security by profiles/roles to ensure only 
authorized personnel can edit and update procedures. 
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