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1.0

2.0

3.0

4.0

4.1

PURPOSE AND SCOPE
(7.1.1,7.12,7.1.3)

This procedure establishes the approach used to select system/facilities that will require a system
design description (SDD), including the responsibilities and processes for development and
change control. This procedure provides guidance for the technical content and organization
structure of an SDD.

The primary purpose of the SDD is to collect pertinent system information related to system
elements such as but not limited to operation, maintenance, training, and design. The SDDs
include system requirements, an explanation why those requirements exist and the design features
provided to meet those requirements. The SDD does not generate requirements and it is therefore
not a technical baseline document.

IMPLEMENTATION

This procedure is effective on the date shown in the header.
RESPONSIBILITIES

Responsibilities are contained within Section 4.0.
PROCEDURE

General

An SDD will be developed for primary systems with active safety class and/or safety significant
SSCs. Active safety class and/or safety significant are identified for primary systems in
procedure TFC-ENG-STD-43 (Table 1). Additional SDDs may be developed for systems with a
System Engineering Program (SEP) level of SEP-1 or SEP-2 at the discretion of the responsible
level 2 Engineering Manager. System and SEP levels are provided in TFC-ENG-STD-43. Please
note that key requirements for systems such as Monitoring and Control, required for safe
operation of facilities/systems such as the 242-A Evaporator, Primary Ventilation and Double
Shell Tanks may be included in the SDD for the applicable facility.

SDDs can be issued in phases with known gaps that will be fill-in as the design matures or an
older facility documents is developed. In those cases the SDD limitations will be included in the
SDD to communicate the gaps.

SDD text, figures, and drawings are created and maintained by the assigned system engineer.
Any revisions to text, figures, or drawings shall be processed using a change document prepared
in accordance with TFC-ENG-DESIGN-C-25.

Figure 1 shows the logical flow of the development or revision of the SDD.
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4.2 System Design Description Development

Engineering Manager 1. Assign the responsible engineer for each SDD to be prepared.

Cognizant System 2. Identify the appropriate boundaries for the system.
Engineer
3. Interface with other responsible system engineers, as necessary, to
ensure all interface equipment is covered based upon boundaries.

4. Identify appropriate information to develop the SDD, including, but not
be limited to:

° Drawings

o Calculations

. Specifications

o Documented Safety Analysis

. Technical Safety Requirements

. Safety Analysis documentation

. Operational Specification Documents

o Authorization Basis Agreement information on Safety Basis,

Requirements Basis and Environmental Basis.
5. Develop the SDD using the format provided in Attachment A:
6. Identify the appropriate technical reviewers and/or subject matter
experts in accordance with TFC-ENG-DESIGN-C-52, and distribute

the document for review.

Cognizant System 7. Resolve comments with reviewers and incorporate changes, as
Engineer necessary.

Engineering Manager 8.  Review and approve the SDD.

Cognizant System 9. Issue the SDD in accordance with TFC-ENG-DESIGN-C-25.
Engineer
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4.3 System Design Description Revisions
Cognizant System 1.  Revise the SDD if a change in the requirements basis and/or design
Engineer feature has changed, and the description included in the SDD is no

longer accurate.

a. If it has been more than five years since the last SDD revision,
review the SDD to confirm that the document aligns with the
existing requirements and document the completed review in
the system notebook.

2. Develop the SDD revision.

3. Ensure the SDD revision is consistent with the following but not
limited to:

Drawings

Calculations

Specifications

Documented Safety Analysis

Technical Safety Requirements

Safety Analysis documentation

Operational Specification Documents

Other interfacing SDDs.

Authorization Basis Agreement information on Safety Basis
Requirements and Environmental Basis

4.  Send the SDD revision out for review.

Reviewers 5. Review the SDD, and resolve any comments with the responsible
system engineer in accordance with TFC-ENG-DESIGN-C-25.

Engineering Manager 6. Review and approve the SDD and resolve any comments with the
responsible system engineer.

Cognizant System 7. Issue the SDD in accordance with TFC-ENG-DESIGN-C-25.
Engineer

5.0 DEFINITIONS

No terms or phrases unique to this procedure are used.
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6.0

7.0

7.1

7.1.1

7.1.3

7.2

7.2.1

7.2.2

7.2.3

724

7.2.5

RECORDS

The following records are generated during the performance of the procedure:

. System Design Description.

The records custodian identified in the Company Level Records Inventory and Disposition
Schedule (RIDS) is responsible for record retention in accordance with TFC-BSM-IRM_DC-C-
02.

SOURCES

Requirements

DOE O 420.1C, “Facility Safety.”

DOE-STD-3024-2011, “Content of System Design Descriptions.”

RPP-13033, “Tank Farms Documented Safety Analysis.”

References

TFC-BSM-IRM_DC-C-02, “Records Management.”

TFC-ENG-DESIGN-C-06, “Engineering Change Control.”

TFC-ENG-DESIGN-C-25, “Technical Document Control.”

TFC-ENG-DESIGN-C-52, “Technical Reviews.”

TFC-ENG-STD-43, “TOC System Engineering Program Systems Identification.”
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Figure 1. Flowchart of System Design Descriptions.
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ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS

SDDs should follow the format provided in this attachment, to the extent that it is relevant to the
SSC. When section(s) of the format are not applicable to the SSC, the section shall be retained in
the SDD with a statement that the section is not applicable. An explanation describing the reason
the section is not applicable must be included in those sections.

The SDD author can add additional sections or appendices to the SDD format, if needed to
address elements not included in the pre-established format.

1. Chapter 1: Introduction of an SDD
1.1 System identification
1.2 SDD Limitations
1.3 SDD Ownership
1.4 Definitions/Glossary
1.5 Acronyms

2. Chapter 2: General Overview
2.1 System Functions/Safety Functions
2.2 System Classification
2.3 Basic Operational Overview

3. Chapter 3: Requirements and Bases

3.1 Requirements

3.2 Basis

3.3 Reference

3.4 General Requirements
3.4.1 System Functional Requirements
3.4.2 Subsystem and Major Components
3.4.3 Boundaries and Interfaces
3.4.4 Codes, Standards and Regulations
3.4.5 Operability
3.4.6 Performance Criteria

3.5 Specific Requirements
3.5.1 Radiation and Other Hazards
3.5.2 As Low As Reasonably Achievable
3.5.3 Nuclear Criticality Safety
3.5.4 Industrial Hazards
3.5.5 Operating Environment and natural Phenomena
3.5.6 Human Interface Requirements
3.5.7 Specific Commitments

3.6 Engineering Disciplinary Requirements
3.6.1 Civil and Structural
3.6.2 Mechanical and Materials
3.6.3 Chemical and Process
3.6.4 Electrical Power
3.6.5 Instrument and Control
3.6.6 Computer Hardware and Software
3.6.7 Fire Protection
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1.1

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

3.7 Testing and Maintenance Requirements
3.7.1 Testability3.7.2 TSR-Required Surveillances
3.7.3 Non-TSR Inspection and Testing
3.7.4 Maintenance

3.8 Other Requirements

3.8.1 Security and Special Nuclear Material Protection
3.8.2 Special Installation Requirements
3.8.3 Reliability, Availability and Preferred Failure Modes
3.8.4 Quality Assurance
3.8.5 Miscellaneous Requirements

4. Chapter 4: System Description

4.1 Configuration Information
4.1.1 Description of System, Subsystem, and major Components
4.1.2 Boundaries and Interfaces
4.1.3 Physical Layout and Location
4.1.4 Principles or Operation
4.1.5 System Reliability Features
4.1.6 System Control Features

4.2 Operations
4.2.1 Initial Configuration (Pre-startup)
4.2.2 System Startup
4.2.3 Normal Operations
4.2.4 Off-Normal Operations
4.2.5 System Shutdown
4.2.6 Safety Management Programs and Administrative Controls

4.3 Testing and Maintenance
4.3.1 Temporary Configurations
4.3.2 TSR-Required Surveillances
4.3.3 Non-TSR Inspections and Testing
4.3.4 Maintenance

4.4 Supplemental Information

Appendices to the SDD

A — Source Documents

B — System Drawings and Lists
C — System Procedures

D — System History

CHAPTER 1: INTRODUCTION OF AN SDD

This section provides general information related to the specific SDD such that the SDD can be
understood and can be used effectively and efficiently.

System Identification

This section identifies the system, by name, and the general scope of SDD. This section
documents the system boundaries and describes any interfacing systems.
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1.2

1.3

14

1.5

2.1

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Limitations of this SDD

This section explains any limitations that may exist for the SDD. If the scope of the SDD is
limited in some way, the reader is made aware of that limitation here. For example, if certain
sections of the SDD have not been fully addressed or developed completely, the reader is
informed of this limitation. This section may contain notes to the user, e.g., known limitations
of source document information, missing source documents, and/or missing source data.

Ownership of this SDD

This section documents the SDD owner by job title (e.g. HVAC Cognizant System Engineer, 242-
A Evaporator Engineer) and includes responsibilities and authorities for maintaining the
technical content of, and for reviewing changes to, the SDD. The responsibilities and
authorities can be documented by procedure reference.

Definitions/Glossary

This section defines and/or explains a lists of unique and/or key terms and phrases used in the
SDD.

Acronyms
This section defines acronyms used in the SDD.
CHAPTER 2: GENERAL OVERVIEW

An overview of the system is provided in this section that includes: 1) statements of the safety
function(s) and other functions assigned to the system; 2) the overall classification of the
system; and 3) a basic operational overview of the system, including a simplified system
diagram as applicable. The general overview section is limited to information necessary for
understanding the requirements and bases information that follows in the SDD.

System Functions/Safety Functions

The SDD describes the safety functions that the system needs to be capable of performing in
order to accomplish its intended purpose in the facility. The system’s function statements
should address the areas of safety (protection of onsite and offsite personnel from radiological
and other types of hazards), environmental protection, and general functions. Descriptions of
the system functions should be specific to the system and include the unique features or
functions of that system.
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2.2

2.3

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

This section includes a statements of the safety function and provide the link between the safety
basis documents and supporting documents. The section will include the following:

a. The situations and any general accident types during which the system may be called
upon to perform its safety function(s).

b. The specific functional needs that prevent, detect, or mitigate undesirable occurrences.

c. Those performance characteristics that have been specifically relied upon in the safety
basis, including the hazard analysis and accident analysis (this may include initial
conditions or assumptions concerning the system or its operation).

Statements of safety functions in the SDD shall be consistent with the corresponding information
in the facility safety basis and specific references to the safety basis documents shall be
provided. More than one safety function may be assigned to a system.

System Classification

The system classification that has been assigned to the system is provided in this section. The
system classification is based on the highest classification of the component that comprise the
system. For example, if a system were to have environmental and general requirements, but no
safety requirements, it would be classified as an “environmental” system. This part of the
section should be limited to a simple, one-sentence statement such as, “This system is classified
as environmental.”

This section includes a positive or negative statement indicating whether or not the system being
described is the subject of the facility TSRs.

Basic Operational Overview

This section will include a brief discussion of how the system operates. The section will include
system boundaries and interfaces. The system boundary and interfaces will be consistent with
that of the approved safety basis documents. A simplified system diagram can be used to
communicate subsystems, safety function(s), system boundaries and/or interfaces.

CHAPTER 3: REQUIREMENTS AND BASES

This section of the SDD shall identify both the requirements of the system and the bases for
those requirements. This section should also include the requirement classification, so the
importance and safety function are provided. The bases will include reference to the source
documents from which the requirements and bases were obtained. Technical justification that
explains the basis and justification for the requirement is provided in those instances where the
requirement source has been tailored, or isn’t as concise and a siting a code reference.
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31

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

Requirements

The requirements and requirement bases included in the SDD are those related to the system as a
whole and those that are specific to individual system components. Requirements and their
bases should be included in the SDD, regardless of their source. The SDD should identify the
requirements and bases needed for operations, engineering, and maintenance personnel to have
the understanding to operate and maintain the system safely, reliably, and efficiently.
Requirements should be stated in such a way as to communicate the information as design
output requirements within the context of an operating facility even if the SDD is prepared prior
to commencement of operations.

Categorizing requirements by type is acceptable, however, repetition of requirements should be
avoided. Some requirements could fit into more than one section of the SDD. For example, a
requirement might say that certain components shall go to specified positions (open or closed)
upon loss of electrical power. This might be considered to be an electrical power engineering
requirement, or this same requirement could be viewed as a reliability requirement. In such
cases, the information should be presented in only one section of the SDD, with a reference to
that section in other sections where the same information becomes pertinent. One approach is
to place the requirement in the first section in the SDD in which it becomes relevant.
Alternatively, use judgment to select the most fitting section for the requirement.

Requirements should be classified with regard to their importance. The following hierarchy
should be used. The hierarchy is not intended to define a required format for this information.

1. Safety Requirements
a. Safety Class
b. Safety Significant
c. Other “Important to Safety”” Requirements
2. Environmental Requirements
3. Mission-Critical Requirements
4. General Requirements

Requirements classified as safety-class or safety-significant are those identified in safety basis
documents to accomplish safety functions, as established by the hazards analysis and safety
analysis processes. The “Important to Safety” requirements classification applies to those
requirements that, although not classified as safety-class or safety-significant, still perform
functions considered important to overall facility safety and are part of worker safety or the
defense-in-depth safety basis for the facility.

The safety requirements statements shall be consistent with the corresponding statements of
functional requirements and performance criteria in the facility DSA, TSRs, and other safety
basis documents, if the safety basis has already been established for the facility. Performance
criteria for the system shall be consistent with the performance criteria specified in the facility
DSA. Additional performance criteria needed to meet program or project goals should also be
provided along with a brief description of the driver/basis for those criteria.
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3.2

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

NOTE: One convenient way to correlate these requirements is to use footnotes. A footnote to a
particular requirement statement might say, “This requirement corresponds to Requirement
4.4.3.8 on Page 4.4-12 in the DSA (Reference 3 in Appendix A).” An alternate way to correlate
these requirements is with a table (e.g., a requirements matrix) in a separate appendix or
attachment to the SDD. The environmental protection category should be considered
separately in the SDD to assure this important set of requirements is not overlooked and to
address requirements related to environmental permits, when applicable. The general category
is used for functions that prevent or mitigate substantial interruptions of facility operations or
severe cost or other adverse impacts, or satisfy other DOE programmatic mission considerations
and any requirements that do not fit within other categories.

Bases

A major function of the SDD is not only to state the engineering requirements of the system, but
also to explain the basis for those requirements. Basis information explains why the
requirement exists, why it is specified in a particular manner, and why it has a particular value.
While documenting the bases for all requirements in the SDD is desirable, the basis information
for safety requirements shall be stated in the SDD.

Technical basis information should be included directly in the body of the SDD immediately
after the requirement.

However, the basis for a group of related requirements may be provided in one place. The
bases for the requirements should be presented in a manner that minimizes the disruption of the
reader’s flow of thought. The recommended manner for presenting the basis information is to
provide it in separate paragraphs that are set off in a special format or font that is clearly
discernable. The following example illustrates this approach:

Requirement. The exhaust air high temperature trip setpoint on the ventilation exhaust fan
shall be less than or equal to 185°F.

Basis. The setpoint is established high enough above the normal operating exhaust air
temperature of 140°F to avoid spurious trips of the ventilation exhaust fan, but low enough to
provide early detection of hot gases. The safety analysis shows that, in the event of a fire, the
consequences to workers from the spread of toxic products of combustion are acceptable if the
fan is tripped before exhaust air temperature reaches 200°F (Reference #, Section xyz).

Basis information can take different forms. Specific engineering documents (such as studies,
analyses, calculations, and reports) are important basis references. Appropriate and specific
references to national codes and standards also should be included in the basis references, when
appropriate. Operational experience and standard engineering practices are valid reasons that
could justify a requirement. Basis information should be as detailed as possible with controlled
document reference to aid future personnel in fully understanding the technical basis, especially
when no other information is available.
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3.3

34

34.1

3.4.2

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
References

Reference to the source documents that contain the cited requirements or the bases information
should be referenced in the SDD. Even if the supporting reference document contains only the
requirement but not the basis, that information should be included as a reference. Ifthe
requirement or basis information is not recorded in a separate document, the documentation no
longer exists, or retrieval of such a document is not feasible, the basis should note that a
documented reference is not available.

One effective method of referencing the source documents is to provide the bibliographical
information on the source documents in an appendix to the SDD (i.e., Appendix A). Footnotes,
or an equivalent, can refer to particular source documents and provide specific page references
where they are appropriate in the body of the SDD. For example, the footnote for a particular
requirement might say: “See Appendix A, Reference 5, pages 12-16.” This technique has the
advantage that complete bibliographical details do not need to be repeated each time a document
is referenced.

General Requirements
System Function Requirements

This section shall state those functional requirements and their bases, for both safety
requirements and non-safety requirements that fulfill the system function statements. Using a
graded approach, emphasis should be placed on ensuring that the safety functional requirements
are identified. If the requirements and bases have already been presented earlier in the SDD
(see item C in Section 2.1), refer to that section rather than repeating the information.

NOTE: Functional requirements relate to how the system functions, performs, behaves, or
responds to particular conditions. Non-functional requirements should be addressed in other
sections that correspond to the most fitting engineering or topical category, such as those that
address reliability features, electrical power needs, testability, or quality assurance provisions.

Functional requirements should address the system or facility situations to which the system is
designed to respond. When applicable, this should include the expected ambient operating
conditions related to those situations under which the system is required to perform its assigned
function(s), and the sequence in which certain actions are to be accomplished.

These requirements statements should include sufficient detail to establish the acceptance criteria
or limits against which the actual performance capability of the as-built system can be
evaluated. In some situations, such acceptance criteria may be called “Performance Criteria.”

Subsystems and Major Components

General requirements and their bases that are unique to subsystems and major components
should be identified in this section.
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343

344

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Boundaries and Interfaces

This section should identify requirements and their bases that exist concerning the boundaries of
the system being described, with emphasis on the components at the boundaries such as isolation
valves. For example, the boundary with an associated instrument air system may be required to
be at the upstream side of a particular check valve. Not all boundaries will have specific
requirements; however, those that do have specific requirements shall be included in this section.
Referring to the simplified system diagram in Chapter 2 of the SDD may be useful for this

purpose.

The SDD should identify any requirements and their bases relating to interfacing systems,
especially support systems. For example, if a system requires a support power supply that is to
be operated on electric power available only from an uninterruptible power system, that
interface should be described. The SDD should also identify those interface requirements and
their bases that exist if the system being described provides support to another system, especially
if needed for the operation of a safety function of the other system. Not all interfaces will have
specific requirements.

Codes, Standards, and Regulations

This section should identify those codes, standards, or portions thereof that have been applied to
the system. It should identify codes and standards that have been required either by regulatory
organizations or by the DOE contractor.

To the extent practical, the bases associated with codes and standards should identify the
authority that determined that it was appropriate to apply each of the codes and standards, so that
future proposed changes or exceptions in the application of those codes and standards can be
referred to the appropriate authority.

The specific codes and standards should be identified, including the edition (or year of
publication) for each identified code or standard, (i.e., the code of record) to eliminate confusion
as to the specific requirement that is applicable.

A system may need to meet a particular section of, but not the entire, code or standard. Identify
only those sections with which the system will comply or has complied and for which such
compliance will be maintained. If the whole standard is identified without any qualifications, it
implies an intent to comply with the entire standard.

This section should identify government regulations that are applicable to the system being
described. These include: the Code of Federal Regulations (CFRs), DOE nuclear safety
directives and regulations from other Federal agencies such as the EPA, court orders (if
applicable), state laws and regulations, and state permit requirements.
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34.5

3.5

3.5.1

3.5.2

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Operability

When the system being described is the subject of TSRs that require the system to be operable,
this section shall be consistent with that of the safety basis documents. This section shall
define system operability; that is, the aspects of this system that are required to be capable of
performing as intended in order for this system to be formally considered “Operable.” This
section may summarize and point to the appropriate safety basis document operability
requirements (e.g., TSR LCOs, limiting safety system settings, or TSR design feature
requirements), rather than duplicating extensive and complex controls and surveillance
requirements within the SDD. To the extent that the facility safety basis, including the TSRs,
defines operability specifically for the system, that definition shall be the one stated/identified in
the SDD. This section should also identify the facility operating modes or conditions for which
the system is required to be operable.

If the system has additional operability requirements established by facility management that go
beyond those requirements included in the TSRs, these should also be included in this section in
a manner distinctive from the TSR operability requirements.

Specific Requirements
Radiation and Other Hazards

This section shall address those safety requirements and their bases that have been established
for the design of the system in consideration of radiation or other hazards (such as lasers and
hazardous chemicals) that are beyond those typically accepted in an industrial workplace
covered by OSHA. These requirements pertain to the required level of protection for facility
workers, other employees located at the site, and the public. System functional requirements
assumed in facility safety basis documents should be identified if they have not already been
presented in the SDD.

This section includes all radiological safety requirements needed to comply with specific
numerical exposure limits.

As Low as Reasonably Achievable

This section should identify requirements in the design safety features (such as special shielding)
to reduce the radiation exposures to personnel to ALARA. This section should also address
those requirements (and bases) that might exist to protect sensitive components from radiation
exposure or to minimize radiological contamination. Monitoring equipment and alarms should
also be addressed.

This section should include only information that is specifically related to the system being
described; general information about the facility radiation control program or ALARA program
should not be repeated here.
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3.5.3

3.54

3.5.5

3.5.6

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Nuclear Criticality Safety

This section shall identify those requirements and their bases that might exist related to design
features to prevent an inadvertent nuclear criticality. An example would be critical dimensions
on the size and shape of pipes, tanks, or other containers. This section also should identify
items that intentionally are not present, such as sources of water that have been routed so as not
to be overhead or in the immediate vicinity.

Non-design, operational (or administrative) aspects of the nuclear criticality safety program that
apply to this system, such as the use of materials/contents placards, should be addressed under
Safety Management Programs in Section 4.

Industrial Hazards

This section should identify requirements for safety features for hazards that are typically
accepted at commercial industrial workplaces. This section should identify safety and health
requirements pertaining to the system being described related to personnel safety and OSHA
considerations.

This section is not intended to identify all the features of a piece of equipment that may be
related to the safety of personnel operating the equipment. Prominent aspects (such as guards
surrounding rotating machinery) or those that were part of the basis for selecting the particular
equipment from a vendor should be identified. This section provides the information that
would help preclude potential future modifications that might compromise features important to
protecting employees.

Operating Environment and Natural Phenomena

This section should identify requirements (and their bases) related to the normal environment
under which the system is required to be capable of operating; for example, ambient
temperature, humidity, altitude, noise, radiation, electromagnetic, or radio frequency
interference (EMI/RFI) and vibration.

Requirements in this section typically will be unique to the particular system.

This section should also address abnormal and accident environments, consistent with the
hazards analysis and accident analysis. This section should be limited to environmental
conditions that go beyond typical design requirements such as those found in the International
Building Code. This section should address design requirements for protection from natural
phenomena such as tornadoes, floods, or seismic events. For example, if the system is
required by the Facility Safety Basis to operate during or following an earthquake, the associated
acceleration spectra should be identified.

Human Interface Requirements
This section should identify the requirements (and bases) that may exist related to the design of

the system to enhance the interface between the system and the human operator. Where
appropriate, this should also include human factors or ergonomics requirements.
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3.5.7

3.6

3.6.1

3.6.2

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

This section shall identify any design requirements for alarms intended to trigger manual safety
actions. The basis for such a requirement should include a summary of the conditions that are
intended to generate the alarm (the meaning or significance of the condition) and a brief
summary of the actions that need to be taken manually in response to the alarm. Response
actions to these alarms are typically summarized in section 4.2 or 4.1.6 of the SDD.

Requirements for alarms that are related to non-safety actions should be similarly described.
This section should identify requirements that may exist for the design to distinguish
indications and alarms that promote the prompt and effective performance of required operator
safety actions from other indications and alarms. Similarly, this section should identify
requirements related to features such as shapes, colors, or locations of particular indicators,
controls, or displays if the feature is critical to ensure the task can be correctly completed by the
operator.

Specific Commitments

This section shall identify unique or special commitments that have been made to the DOE or
another regulatory agency such as the EPA and court orders.

Engineering Disciplinary Requirements

This section should identify those requirements and their bases that are typically related to
particular disciplines of engineering. The focus should be on the requirements needed to
meet the system and safety functions; optional capabilities or excess capacities should be
discussed in Section 4.

Civil and Structural

This section should identify those civil and structural engineering requirements and their bases
related to the system being described. This section should include only the civil or structural
requirements for a typical facility such as may be found in the International Building Code.
Examples of requirements that should be included are anchorage, bracing, or support
requirements for equipment (e.g., to prevent damage to equipment or injury to personnel).

Mechanical and Materials

This section should identify those mechanical or materials engineering requirements and their
bases related to the system being described. Such requirements may relate to pumps (e.g.,
type, net positive suction head, flow capacity, discharge pressure), valves (e.g., type, size, stroke
time, location), HVAC system components and flow rates or differential pressures, equipment
heat generation limits or cooling system parameters, and parameters relating to compressors,
filters, fans, boilers, and other equipment.
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3.6.3

3.6.4

3.6.5

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Chemical and Process

This section should identify those chemical or process requirements and their bases related to the
system being described. Such requirements might include process or engineering limits on
physical parameters such as temperature, pressure, concentrations, feed rate, pH, heat transfer
rates, and chemical compositions (e.g., amount or concentration of impurities allowable). Other
requirements that might relate to the type of process (e.g., continuous or batch, reactive or non-
reactive), waste generation considerations, or process evolutions (e.g., hold times, agitation
rates) should be identified.

Electrical Power

This section should identify those electrical power engineering requirements and their bases
related to the system being described. In most cases, these will involve the need for electrical
power at a particular voltage level, current, frequency, or quality. In some cases, these
requirements might involve providing electrical power for other systems. Examples of these
later cases would be systems that include diesel generators, motor-generator sets, uninterruptible
power supplies, or battery banks. Such systems would typically include the associated
electrical distribution system plus automatic and manual transfer features and the associated
alternate power paths or circuits.

Examples of requirements are the length of time the system shall be capable of performing its
function(s) following the loss of normal utility power, and fail-safe states that equipment shall
assume upon loss of power. Another such requirement may be power quality. For example, a
component that is critical to the proper functioning of a safety system may be sensitive to
voltage or frequency perturbations and thus have a power quality requirement that the
component receive regulated power from an uninterruptible power supply with specific output
parameters, such as between 118.5 and 121.5 Vac and between 59 and 61 Hz at the input
terminal of the device.

Instrumentation and Control

This section should identify those instrumentation and control engineering requirements and their
bases related to the system being described. This section is focused primarily on hardware
controls; computer hardware and software controls are addressed separately in a later section.

This section should include requirements for manual and automatic actions for system initiation
and control, indicators, alarms, and manual controls that are used to operate the system. This
section should identify required ranges and accuracies.

This section shall distinctively identify instrumentation that either is (or will be) directly subject
to TSR requirements or provides information to verify compliance with TSRs. This section of
the SDD should identify the required nominal values of the setpoints associated with the system
and ranges of acceptable setpoint values. The basis information should explain any limitations,
either administrative, design, or limits important to safety, that may exist on the system or its
components.
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3.6.6

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Computer Hardware and Software

This section should identify those computer hardware and software engineering requirements and
their bases related to the system being described. Many of the instrumentation and control
topics discussed in section 3.6.5 are also relevant to computer hardware and software. The
topics addressed in section 3.6.6 should be those unique to computer hardware and software.
Examples include: sample rates, real-time performance, data communications, and provisions for
backing up programs and data.

If there are requirements on the design and development process for computer hardware and
software aspects of the system being described (e.g., verification and validation, or qualitative
reliability goals), they should be described in this section. Key design documentation (such as
the Software Requirements Specification) should be referenced.

NOTE 1: The performance of digital systems over the entire range of input conditions cannot
be inferred from testing a limited sample of input conditions. Therefore, the design
qualification for digital systems is often based on requirements for employing a high-quality
development process that incorporates disciplined specification and implementation of design
requirements.

If diverse or defense-in-depth features are provided as backup to protect against hardware or
software features, these features should be identified in this section.

NOTE 2: Software and hardware are often shared to provide multiple functions to a greater
degree than is typical for analog systems. Although this sharing is the basis for many of the
advantages of digital systems, it also presents the potential for common mode failures (or
common cause failures) that might defeat the redundancy provided within the hardware and
software. Sometimes diverse or defense-in-depth features that are not susceptible to the effects
of such failures are provided to ensure that their consequences are tolerable. For example, the
automatic computer monitoring and alarming for certain facility variables may be backed up by
separate hardware indicators or manual surveillances.

If requirements exist related to the reliability of commercial off-the-shelf (COTS) hardware or
software, they should be described. Such requirements may include vendor documentation
demonstrating high reliability based on a formal program for recording and tracking failures.

NOTE 3: Computer based systems often employ COTS; for example, source code embedded in
a programmable logic controller (PLC) or local application programming of commercial
software such as database management system software.

Administrative programs that support computer and software activities (such as software
configuration management and quality assurance) should be described in the appropriate
section of the SDD, which might be in Section 4.
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3.6.7

3.7

3.71

3.7.2

3.7.3

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Fire Protection

This section should identify requirements and their bases that might exist for fire protection
features within the system, including detection, suppression, and other mitigation features. An
example of the information provided in this section would be requirements on ventilation
system fire dampers to close at or before a critical temperature is reached, and for the dampers
to be rated for preventing the spread of fire for a specific time. This section should also identify
special types of fire suppression materials, such as the need to use gaseous fire suppression
systems in a particular area rather than a water sprinkler system.

Testing and Maintenance Requirements

This section should address those aspects of testing and maintenance of the system being
described that are related to the design of the system.

Testability

This section should identify those design requirements and their bases that might exist for
features that make the system testable, especially those design features that preclude the need to
install temporary configurations manually on a frequent basis (e.g., every 12 months). For
example, a requirement might exist to provide a test panel, with spring-loaded switches and
bypass indicating lights, that eliminates the use of manually installed temporary configurations.
Another example might be a requirement to bring certain electrical connections to external test
points to avoid internal electrical hazards and to avoid potential errors in manually installing
temporary configurations. Operational (non-design) limitations on the use of temporary
configurations are addressed in Section 4.3.1.

TSR-Required Surveillances

A summary of the TSR-required surveillances, with reference to the safety basis documents
(e.g., TSRs), should be provided here in lieu of direct duplication of those documents. This
section should not contain verbatim restatement of the TSR surveillance requirements. Rather,
it should provide additional supportive technical information and explanations of the
surveillance requirements such as those features provided in the design to facilitate those
performing the testing.

Non-TSR Inspections and Testing

If the system being described is the subject of required inspection, testing, or surveillance
requirements (including setpoint verifications or adjustments) that are not due to TSRs, this
section should identify them, state how often they are required to be performed, state the
acceptance criteria for these activities, and describe any design features necessary to perform
those surveillance actions. These items should be clearly distinguished from TSR-required
items.
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3.74

3.8

3.8.1

3.8.2

3.8.3

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Maintenance

This section should identify maintenance activities required to comply with the manufacturer’s
recommendations or otherwise required to ensure continued reliability. Examples include
requirements to periodically replace specified components in order to prevent a failure such as
seals, lubricants that degrade over time, or certain parts that wear out-of-tolerances after a
number of cycles or operations. When maintenance requirements are extensive, it may be
beneficial to point to the applicable maintenance documents such as vendor technical manuals
for the components of the system that support the intended safety function of the system.

Other Requirements
Security and Special Nuclear Material Protection

This section shall identify those requirements and their bases that are applicable to the system,
related to the general security of the facility or the need to protect special nuclear materials
(SNM). For example, the design of a vault to store SNM may be required to include features
such as combination locks, weight, size, and seismic capability in order to protect the contents
of the vault from certain postulated situations. However, the level of detail should be limited to
protect security safeguards information, and simply referencing the applicable security source
documents may be appropriate

Special Installation Requirements

This section shall identify any requirements and their bases that may exist related to special
arrangements, locations, or installation of components of the system being described. These
might include alignments, shock mounting, lengths of electrical signal cable, special routing
requirements for pump net positive suction head considerations, physical separation between
redundant equipment, location requirements to minimize equipment interferences, and “free
space” requirements for maintenance access.

Reliability, Availability, and Preferred Failure Modes

This section should identify requirements and their bases for design provisions that will ensure
the system will perform its function(s) by improving system availability, improving reliability by
minimizing ways in which it can fail, or minimizing the impact of failures. Such provisions
might include equipment redundancy, diversity, physical separation, electrical isolation,
features that provide mechanisms for on-line testing, features that avoid frequent use of
temporary configurations (such as lifted leads or jumpers) for testing and maintenance, automatic
fault detection capability, and preferred failure modes (“fail-safe” states).
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3.8.4

3.8.5

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Quality Assurance

This section should identify the general category of quality assurance (QA) to be applied to the
system as a whole and to the components of the system and should identify any specific QA
actions and, how the system meets the QA requirements specified in the facility-specific QA
plan. When the general QA category provides for options related to specific QA activities, the
SDD should identify which options apply to this system. When specific QA requirements, such
as witnessing vendor testing, are applicable only to certain components, those requirements
should be identified (perhaps in a table) in the SDD. Safety features that should be
demonstrated during procurement, startup, and maintenance should be included and uniquely
identified.

Miscellaneous Requirements

This part of the system requirements section of the SDD is for requirements and their bases that
do not fit conveniently into the other defined sections.

CHAPTER 4: SYSTEM DESCRIPTION

The SDD shall include a comprehensive description of the system safety features. It should also
include a description of its important non-safety features. The description should emphasize
those features provided to meet the requirements of the system. This section should identify
the components of the system; describe how those components are laid out physically and
interconnected; explain the system flow paths; identify the indicators, controls, and alarms
provided; define the acceptable ranges for system performance and setpoints; and explain how
the system operates.

The manufacturer and model number for components in the current system configuration should
be not be recorded in SDD. The SDD should reference a separate controlled document or ES
such as the Computer Maintenance Management System (CMMS or Master Equipment List) or
Bill of Materials that contains this configuration information.

The system should be described with specific values, rather than simply a repetition of the
requirements. For example, a requirement on a system might be that the centerline of a pump
suction line be located more than 8 inches and less than 14 inches above the bottom of a tank.
This requirement might have been based on a combination of net positive suction head
considerations for the pump and avoiding debris that may be on the bottom of the tank. The
system description should not simply repeat the 8§ to 14 inches requirement, but rather describe
the actual installation more specifically, such as stating that the centerline of the suction pipe is
11.25 inches above the bottom of the tank. In another example, for a requirement that a valve
be provided with position indication that is displayed in the control room, the SDD should not
simply say that valve indication is provided in the control room. Instead, it should state
specifically that valve position limit switches are provided on the valve that indicate on the
auxiliary systems panel in the control room when the valve is greater than 90% open (green
light) or greater than 90% closed (red light).
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4.1

4.1.1

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

In addition, features of the system description that are related to the system requirements should
be correlated. One effective method for this correlation is use of footnotes. For example, a
footnote to a particular feature, characteristic, or performance capability might say, “This
feature is related to System Requirement 3.3.4.15.” Conversely, the requirements in Chapter 3
of the SDD may contain footnotes/notes as to the corresponding description section of Chapter
4.

Configuration Information
Description of System, Subsystems, and Major Components

A more detailed system diagram than that provided in Chapter 2 of the SDD should identify the
components in the system and their interconnections. This diagram should extend sufficiently
to identify the interfacing equipment and systems. The boundary between the system being
described and the interfacing systems shall be shown on the diagram in a distinctive manner.
Similarly, the subsystems that have already been shown in the simplified system diagram in
Chapter 2 of the SDD should be identified in a distinctive manner that can be correlated with the
earlier diagram. For a very simple system, a single diagram may be used. For complex
systems, multiple subsystem diagrams may be needed to describe the system.

A purpose of the system diagram is to illustrate which components are needed to fulfill the
system functions. To the extent practical, piping and instrumentation diagrams (P&IDs) should
be provided as the system diagram. For a fluid system or a ventilation system, the system
diagram might be some form of a flow diagram. A P&ID is a system flow diagram that also
shows the location of installed instrumentation and controls. For an electrical system, the system
diagram might take the form of a one-line diagram. For electronic systems that involve
components such as transducers, bi-stable voltage comparators, and power supplies, a system
functional block diagram might be the most informative. For a computer system, the system
diagram might take the form of a combination of a hardware diagram and a summary logic
diagram. In many cases, it may be appropriate to provide a reference to the system drawing
rather than including it in the SDD.

The system diagram shall encompass at least all the major components provided to meet the
requirements of the system. The components shown on the diagram should be identified in the
same manner as the equipment is labeled in the field. Pertinent sizing values should be shown
on the diagram. For example, a fan may be identified as 10,000 cfm, a pump may be labeled as
250 gpm, and an electrical transformer may be identified as 480V/120V.

This section should also describe any operational or maintenance features that are beyond the
design requirements. For example, a ventilation damper position indicator may have been
installed in the operations center (in addition to the local position indicator) as an enhancement
due to operational problems with that particular damper. These operational problems should be
explained in sufficient detail to provide lessons learned. Appendix D, System History, may
also be used to provide a synopsis of key maintenance and system changes and the associated
lessons learned.
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4.1.2

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Boundaries and Interfaces

Defining the boundaries of the system is important so that components at or near the boundaries
are classified properly and hence receive appropriate attention in activities such as the
procurement of replacement parts and maintenance actions.

The precise boundaries of the system shall encompass components needed for the system to
meet all of its requirements. This includes mechanical boundaries, electrical boundaries, other
support systems’ boundaries, and instrumentation and controls boundaries. Mechanical
boundaries should be based on components, and not based on a room location. Such
components may be capable of isolating one system from another system. The system
boundaries should extend out to and include such interface isolation devices.

Electrical boundaries are usually located at circuit breakers. For an electrical power distribution
system, those breakers that route power to other distribution points are usually considered to be
part of the electrical power system. However, those breakers that provide power uniquely to a
particular system are often considered to be part of that system, instead of the electrical power
system. For example, if a particular pump motor gets its electrical power from a specific circuit
breaker in a panel, the breaker may be assigned with the pump motor to the pump system. In
this case, the system boundary for the pump system should be at the input/line/supply side of
the circuit breaker, not at the load side of the circuit breaker. When instrument air is provided
to support the functioning of a system, the instrument air components necessary for the system
to accomplish its functions should be part of that system.

Where applicable, the boundary of the system should extend out to and include the first upstream
isolation valve in the air supply if the system can still function when the isolation valve is closed.
Sometimes this may be at a check valve associated with an air accumulator.

The instrumentation and controls (I&C) systems usually are not designated as separate systems
but are most often considered integral portions of the system being controlled. The system
boundaries should be determined by the interfaces with the supporting electrical power or
instrument air necessary to make the I&C portions perform properly.

A separate [&C system may include sensors, controls, and signals to actuated equipment, and
alarms. For example, an 1&C computer-based system that provides overall operator control for a
reactor (or multiple systems) is typically identified as a separate system. Such an I&C system
might include: flow, pressure, and temperature sensors, signal comparators, and alarm, control,
and interlock signals. These signals and controllers may position valves, control motors,
provide information and status displays to operators, provide alarm indicators for operators, and
support data recording. Ifthe I&C system has been designated as a separate system, the
boundaries might be selected at the mechanical output connections to the flow sensor and at the
input signal connections to the valve actuator since these components are typically a part of the
system that is being controlled.
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4.1.3

4.1.4

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

Interfacing systems should be defined to the level of detail needed to ensure proper functioning
and support. The most critical of these interfacing systems are “support systems” because they
provide services that are required for the system to perform as described. Electric power (both
motive power and control power), steam power, and instrument air are examples. For the
current actual configuration of the system, the important characteristics of the support systems
should be defined.

The system being described may also provide support that is essential to the performance of
another system. For example, a particular control system may be essential for the proper
operation of a ventilation system.

Physical Layout and Location

The system diagram, being schematic in nature, does not identify the location of the equipment
or physical configuration. This section (or another figure) should explain where the equipment
is installed (building, room numbers) and its physical arrangement within each room. Any
special features regarding the installation, location or arrangement of the equipment should be
explained.

Principles of Operation

This section should describe generally how the system operates with emphasis on how the
system accomplishes its required functions. This discussion should also describe other
operational features about the system. For ease of understanding, the discussion should use a
walk-down approach, referring to and following the system and subsystem flow paths in the
diagram.

The description should not be limited to the required performance; rather, it should reflect the
full capabilities and capacities of the installed system. Extra optional capabilities of the system
design beyond that required, such as extra capabilities beyond the safety margins that were
added by the designer or were obtained as part of the procurement process, should be identified
to prevent these from being considered as part of the “safety margin™ at some time in the future.

For example, a particular set of components might have been required to be designed for a 0.20
g earthquake, but the actual equipment was designed and qualified for a 0.35 g earthquake.

The discussion should be appropriate to the intended audience of the SDD (e.g., Cognizant
System Engineers, operations, maintenance). This discussion should not be as detailed as an
engineering analysis or so simplistic as to not add value. This discussion should be developed
in coordination with the discussion of the system operational considerations to be provided in
Section 4.2, Operations, to avoid overlap or repetition.

When components of the system are unusual or complicated, the principles of their operation
should be explained. For example, if the system contains a proportional-integral-derivative
(PID) controller, the SDD should summarize its operation. When a system contains multiple
components of similar type (e.g., PID controllers, gamma radiation detectors, sonic level
sensors, etc.) a generic description of the operating principles for each type of instrument or
component may be more practical.
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4.1.5

4.1.6

4.1.6.1

4.1.6.2

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
System Reliability Features

This section should describe any attributes, features, design or operating characteristics, and
other information important to the reliability of the system. System design characteristics such
as preferred failure modes or “fail-safe” positions or states should be discussed. This section
should discuss other known failure modes of the system and their effects on the system and the
facility. (The associated compensatory measures and recovery action are addressed in Section
4.2.4.) References should be provided to applicable engineering studies or failure modes and
effects analyses (FMEAs), if such reports are known to exist. Features in the system design that
make the system testable should be described.

Where the system includes redundant subsystems or components, the SDD description should
identify these redundant features. The SDD should describe the capacity and degree of
redundancy provided. For example, a particular design might require the operation of two
exhaust fans at all times, but four fans are provided in the design. If two fans are required, each
might be a 50 percent capacity fan, with two additional 50 percent fans in standby, ready for
operation. Also, this section should discuss independence of the redundant features and any
technical limitations on their use. For example, although four fans are available for operation, a
maximum of only three fans is allowed to be operated at one time to avoid excessive flow rates.

System Control Features

This section should describe the indication, alarm, and control features of the system that are
used to operate the system and monitor its performance. Control logic diagrams should be
provided directly or via a link or reference.

System Monitoring

The instrumentation, indicators, alarms, and other information provided to operations
personnel, remote and local, to allow assessment of system status and performance should be
described, including types, ranges, and accuracies. This may include indicators, recorders,
status lights, computer monitor displayed information, computer printouts, and information
automatically stored on disks  or tapes. The locations of these items should be identified
clearly, such as being mounted directly on the equipment, installed remotely on a nearby
control panel, or installed remotely in a central location. Instrumentation either directly subject
to TSRs or that provides information to verify compliance with TSRs should be identified as
such.

Control Capability and Locations
System, equipment, and component manual operational controls should be described. The

locations of these controls and the actions caused by actuating these controls should be
identified clearly.
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4.1.6.3

4.1.6.4

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Automatic and Manual Actions

The SDD should describe the conditions under which important features are to be activated and
whether these features are activated automatically or manually. Where automatic or manual
controls are specifically associated with specific instrumentation, the instrumentation and
control actions should be correlated in the SDD. For example, the control action might be taken
only upon reaching a particular value as detected by a specific instrumentation channel or
displayed by a specific indicating device, or an indicator might provide feedback of system
response that shall be closely monitored.

Where alarms are provided that are intended to trigger manual safety actions, the SDD should
provide an overview of the operator actions that are to be taken and refer to the corresponding
operating procedures that govern the operator responses to the alarms. Alarms for non-safety
actions (such as those that identify the need for operational adjustments or fine tuning) should
be described similarly. Footnotes should be used to point to the particular procedure in the
appropriate appendix to the SDD. This discussion should be coordinated with the discussion in
Section 4.2, Operations, related to off- normal operations in a manner that avoids overlap and
repetition.

Setpoints and Ranges

This section of the SDD should identify setpoints associated with the system (including pre-trip
alarms) and the purpose of the setpoints. The values of setpoints and other system limitations
should be correlated with the system requirements, especially TSR-required setpoints.

NOTE: A common practice is including setpoints and limitations information in a set of tables
in a stand-alone document that contains such information for numerous systems. When a
setpoint entry is made into the table, the entry should identify the adjustment by name, where
the adjustment is located physically, where and how the adjusted value is determined, the
nominal value of the adjustment, the range of acceptable values for the setpoint, and the bases
for the values. The acceptable ranges should be specified in actual values, not as tolerances,
percentages, or other approaches that necessitate calculations. The setpoint value should be in
terms of the measured value. For example, the requirement for a ventilation system may be in
terms of ventilation flow rate (cubic feet per minute) while the actual measured value might be
in differential process (psid).

Not repeating setpoint data in the SDD may be advantageous in order to avoid the need to
revise the SDD each time a setpoint specification is changed. When complete setpoint data is
not provided as part of the SDD, provide a reference to the governing setpoint information.
Internal controls and adjustments that are beyond the domain of operators but within the
domain of maintenance personnel should be identified. Not all adjustments need to be
identified in the SDD; however, some setpoints affect the limits of performance of the
equipment and should be identified in the SDD. For example, a backup diesel generator may
have an automatic trip on overspeed or overcurrent. The preferred approach to these setpoints is
to identify in the SDD those setpoints that have a direct bearing on the limits of system
performance and to present the nominal values of those setpoints. The SDD should also
provide a footnote reference to the maintenance procedures or other information that identifies
all the internal setpoints and adjustments and provides the range of acceptable values.
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ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

4.1.6.5 Interlocks, Bypasses, and Permissives

4.2

4.2.1

4.2.2

This section should identify interlocks, automatic and manual operating bypasses, permissives,
and other design constraints or conditions associated with the system being described. For
example, the function of a particular safety system may become available automatically after
system pressure exceeds a specified value, but be deactivated below this pressure to prevent
inadvertent actuation when the system is operating within a pressure range for which the safety
function is not needed.

Interlocks provided to prevent or permit certain system actions or responses only when specific
conditions are met should be listed. This section also should identify and explain provisions for
manually disabling, bypassing or otherwise altering system performance, and the conditions
and limitations under which they are to be used.

Operations

When procedures exist, this section should provide an overview of system operations to enable
the reader to gain an understanding of the scope and intent of the approved procedures. The
system operations should be described in a general manner that will aid the reader in
understanding the detailed procedure steps, their required sequence, and how the system
operations is integrated with facility operations. This section should identify good practices
related to the operation of the system that operations personnel have voluntarily adopted. For
example, operations personnel may have assigned equipment nomenclatures and equipment
labeling in accordance with a particular good practices guide.

Initial Configuration (Pre-startup)

Some systems are required by their safety basis or other external requirement to be verified

(e.g., by system walkdown or status checks) in the proper configuration for system operation
prior to those systems being started. When this is the case, the SDD should describe the pre-
startup configuration in general terms and provide a reference to the applicable procedure(s).

NOTE: As described in previous sections, footnotes should be used to refer to procedures for
system operations.

System Startup

This section should summarize the key steps in the startup procedure and refer to the
corresponding procedure.

Particular attention should be drawn to the startup sequence, any timing that is involved, and
how it is determined that the system is ready for the next step. Finally, this section should
describe how to determine if the system was started up successfully or unsuccessfully.
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4.2.3

4.2.4

4.2.5

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Normal Operations

This section shall identify all the normal operating modes of the system, describe when each
mode is appropriate, and explain generally how mode changes are accomplished. A reference
should be provided to the procedures that cover system operations, including operational mode
changes, to the extent that such procedures exist. A footnote that refers to a particular
referenced item in the appropriate appendix to the SDD may be convenient. This section
should then focus on and generally describe the most frequently-used mode of operations,
including routine checks on system performance and performance data logging by the
operations staff to verify that the system is operating normally, including the key parameters
and their nominal values. Those surveillance actions performed by maintenance staff should be
identified in Section 4.3.

This section should identify the types of automatic records or logs that are maintained by or for
the system in the central control area, including any equipment status changes that are
“alarmed” during normal operations.

This section should also briefly address conduct of operations as it applies to this particular
system. For example, at shift turnover, certain types of information about how this system is
functioning might be appropriate or required. Then a reference should be provided to the
specific procedure that provides the details for these aspects of the operation of the system.

Off-Normal Operations

This section shall identify off-normal conditions for or during which the system is intended to
operate. Off-normal events range from simple, ordinary events such as the failure of a
particular component, to anticipated system upsets (such as loss of cooling or lubrication,
excessive leakage, or high radiation levels), to unlikely events such as a fire, explosion, or
earthquake. For each off-normal event, this section should identify how the upset would be
detected, describe the impact of the event on functional capability of the system, and, to the
extent appropriate, describe the impact on the facility.

This section should summarize briefly the recovery actions for each type of off-normal
condition. Some facilities use what are called “Alarm Response Procedures” that define pre-
planned, reviewed, and approved actions that operators are to take when particular alarms are
activated. Typically, such procedures will identify each important alarm that requires action,
describe what conditions will cause that alarm to activate, define those few immediate operator
actions, and then define the less- urgent, follow-up actions appropriate to that alarm. This
section should provide a reference to the appropriate documents for recovery actions.

System Shutdown
If the system must be shut down in a particular sequence or with special timing, those system

shutdown actions should be summarized and a reference to the corresponding procedure
provided.
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4.2.6

4.3

4.3.1

4.3.2

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Safety Management Programs and Administrative Controls

This section should identify the aspects of safety management programs that apply to the
system being described. This discussion should focus on the unique aspects of the application
of those programs (such as radiation control and configuration management) and simply
reference the general programs that apply to many systems at the facility.

This section should identify administrative controls placed on the system and/or its operation,
and reference the associated procedures. If general access to the equipment of the system is
restricted in any way, those restrictions should be identified in general terms.

Testing and Maintenance

When procedures exist, this section should provide an overview of testing and maintenance
activities so as to enable the reader to gain an understanding of the scope and intent of the
approved procedures. These activities should be described in a general manner that will aid the
reader in understanding the detailed procedure steps, their required sequence, and how system
maintenance supports facility operations. This section should identify good practices related to
the system that maintenance personnel have voluntarily adopted. For example, maintenance
personnel may have decided that all battery testing will be performed in accordance with a
particular national standard.

Temporary Configurations

Situations under which temporary configurations are used during surveillance or maintenance
should be identified and described in the SDD. The SDD should state the operational
limitations on the use of those configurations and should refer to the applicable governing
procedures.

Temporary configurations may be needed to conduct surveillance, testing, inspection, and
maintenance activities properly. For example, it might be necessary to lift leads temporarily so
that the fire deluge system will not be activated during the test of the fire detection system. In
most cases, operational limitations on the use of such temporary configurations may impact
system availability. For example, redundant sets of equipment might not be allowed to be
jumpered out, bypassed, or otherwise rendered out of service at the same time. Another type of
limitation might be time constraints on how long lifted leads, jumpers, bypasses, etc., are
permitted to be in use, especially where operability is a factor. The SDD should define
compensatory measures required during the time the equipment is not operable or is out of
service. Another limitation might be special provisions in procedures to control the use of such
temporary configurations adequately, including removal verifications, especially if the use or
misuse of such configurations could affect safety or availability.

TSR-Required Surveillances

When the system being described is the subject of TSR Surveillance Requirements, the SDD shall
summarize the methods used to meet the requirements in this area (including confirmation that
the acceptance criteria have been met), and refer to the procedures used to implement these
requirements.
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4.3.3

4.34

4.3.4.1

4.3.4.2

4.4

ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)
Non-TSR Inspections and Testing

When the system being described is the subject of non-TSR inspection, testing, or surveillance
requirements, the SDD should summarize the methods used to meet the requirements in this area
(including confirmation that the acceptance criteria have been met), and should provide
references to the implementing procedures.

Maintenance

This section is aimed primarily at meeting the needs of maintenance personnel, although it
contains some information that is important to operating personnel. This information is also
important to the Cognizant System Engineer responsible for all aspects of the system, which
includes testing and maintenance actions. This section should summarize the routine actions
required by preventive maintenance procedures and post-maintenance modification testing
procedures. This section should provide references to appropriate maintenance procedures or
technical manuals.

Post Maintenance Testing

This section should explain the extent to which a post-maintenance testing program is applied to
the system. It shall identify key performance or acceptance criteria that are required to be satisfied
or verified during post-maintenance testing (for the system to fulfill its functions identified in the
hazards and accident analyses). This section should provide the applicable references to post-
maintenance testing procedures and any additional operability considerations. For many systems,
both the TSR and non-TSR inspections and tests will have been described in earlier sections of
the SDD; therefore, those sections should be referenced as appropriate.

Post Modification Testing

In some cases, the maintenance organization also serves as the construction or installation
organization for system modifications. In such cases, care should be taken to ensure that change
activities are recognized as different from maintenance. The SDD should explain the extent to
which a post-modification testing program applies to the system being described. As in the
previous section, both the TSR and non-TSR inspections and tests already may have been
described in earlier sections of the SDD; therefore, those sections should be referenced as
appropriate.

Supplemental Information

Some have found it beneficial to address supplemental topics in the SDD in order to facilitate
other considerations, including the Unreviewed Safety Question process. This section may
include the following topics:

a. Summary of potential system and component failures and reference to any failure modes
and effects analyses (FMEA) or related analyses, failure modes, probability/likelihood
consequences (effects of failures) and mitigative features
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ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

b. Margins of safety in the design
c. Optional extra performance capabilities
d. Summary of critical engineering studies and calculations
e. System limitations and precautions
f. Other.
APPENDICES TO THE SDD

Appendix A: Source Documents

This appendix should contain the bibliographical information for documents that are referenced in the
body of the SDD. Separate appendices may be included for documents of various types, such as design
documents, procurement documents, vendor documents, etc., or a single appendix may be subdivided into
sections that address different document types.

Appendix B: System Drawings and Lists

This appendix should identify the diagrams and drawings and other relevant information provided in
separate documents, tables, or lists associated with or affecting the system being described. These include
physical arrangement diagrams, isometric drawings, installation drawings, P&IDs, functional control
diagrams, process flow diagrams, schematic and one-line diagrams, wiring diagrams, sketches of
particular portions or features of the system, load lists, setpoint tables, and instrument calibration lists.

This appendix should also identify (but not duplicate) master equipment lists, parts lists, Bills of
Materials, and lists showing the hierarchy of drawings that are pertinent to the system being described.

To avoid unnecessary revisions of the SDD, this tabulation of the system drawings should not include
specific revision numbers/letters or revision dates. Instead, this appendix should state that the most
recently approved version is to be used.

Appendix C: System Procedures

This appendix should contain a listing of the procedures associated with or affecting the system being
described. In a manner similar to the System Drawings appendix, this appendix should avoid specific
revision information. Procedures should be listed in groups according to their general type; for example,
operating procedures, TSR surveillance procedures, and maintenance procedures.

Appendix D: System History

This appendix is optional and may be more appropriately maintained in the CSE System Notebook,
Facility Maintenance History, or other facility record. If included, this appendix should list those system
modifications or changes considered to be of significance, such as those that result in changes to
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ATTACHMENT A - FORMAT OF SYSTEM DESIGN DESCRIPTIONS (cont.)

requirements, bases, TSRs, and setpoints. The maintenance and repair actions considered to be of major
significance should also be identified. Each such modification or change and maintenance or repair
action should be briefly summarized and the appropriate documentation referenced, such as design

change packages or work packages. System history information may be kept in separate referenced files
or systems.

This section should also include applicable Lessons Learned from testing, start-up, and operations.



