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Annex C

ORD Template

1.  Purpose.  The purpose of this annex is to provide stand-alone guidance and instruction to the ORD IPT for the preparation of a draft ORD.

2.  Background.  The ORD. is a detailed description, in operational terms, of the capabilities and characteristics of a material solution to a valid operational mission need or deficiency.  Prior to fielding, this material solution must be tested to determine that it satisfies those required capabilities and characteristics.  A systematic structuring of requirements can assure an accurate and concise statement of needs and effective evaluation measures of the system’s ability to satisfy those needs.  A system is ready for fielding when it demonstrates that it can satisfy a validated mission need while being operationally effective and operationally suitable.  These two broad categories, operational effectiveness and operational suitability, are broken down into a family of nine objectives used to systematically capture the desired spectrum of performance capabilities and characteristics.

3.  Definition of Terms
a.  Operational Effectiveness (OE).  The overall degree of mission accomplishment of a system when used by representative personnel in the environment planned or expected for operational employment of the system considering organization, doctrine, tactics, survivability, vulnerability, and threat (including countermeasures, and Nuclear, Biological and Chemical (NBC) threats).

b.  Operational Suitability (OS).  The degree to which a system can be placed and kept in use with consideration given to RAM, organizational impact, logistics supportability, mobility/deployability, transportability, documentation, personnel and training requirements, and human factors and safety.

c.  Objectives.  Comprising the Operational Effectiveness and Operational Suitability categories are objectives that are intended to provide structure and focus.  Listed on the following page are the two categories with their associated objectives.

	
	Operational Effectiveness
	
	Operational Suitability

	•
•
•
	Mission Performance
Survivability and Vulnerability
Interoperability and Compatibility
	•

•

•
•
•
•
	Reliability, Availability, Maintainability (RAM)
Mobility, Deployability, and Transportability
Personnel Selection and Training
Organizational Impact
Logistics Support
Human Factors and Safety


(1) Mission Performance.  Those operational characteristics of the system that allow it to effectively and efficiently perform its assigned mission over time.

(2) Survivability and Vulnerability
(a) Survivability.  The capability of a system to avoid or withstand man-made hostile environments without suffering an abortive impairment of its ability to accomplish its designated mission.  Most often, equipment is planned to be survivable only to the extent that operators would be expected to survive to operate the equipment.

(b) Vulnerability.  The characteristics of a system that cause it to suffer a definite degradation (loss or reduction of capability to perform the designated mission) as a result of having been subjected to a certain (defined) level of effects in an unnatural (man-made) hostile environment.

(3) Interoperability and Compatibility
(a) Interoperability.  The ability of the system, unit, or force to provide services to, and accept services from, other systems, units, or forces, and to use the services so exchanged to enable them to operate effectively together.

(b) Compatibility.  The capability of two or more items or components of equipment or material to exist or function in the same system or environment without mutual interference.  Parameters to consider include:  physical (attachment pins and connectors, alignment, physical dimensions, volume and weight), electrical (voltage, cycles, power profile or stability, and surge limits), electronic (frequencies, modes, rates, control logic, and telemetry), environmental conditioning (heating, cooling, shock and vibration protection), software (formats, protocols, and messages), hardware/software (conventions, standards, timing, sequencing, sensing, and control logic), and data (rates, inputs, characters, and codes).  For software, compatibility with the Defense Information Infrastructure Common Operating Environment (DII COE) is defined in terms of eight levels.  Within ORDs the level of desired software compatibility should be stated.  For example, for software the first sentence in this definition (the capability of two or more software applications to exist on the same system without mutual interference) defines Level 1 DII COE compatibility, for software this is usually not the desired level.

(4) Reliability, Availability, Maintainability
(a) Reliability.  Reliability is the capability of a system to function without failure when employed in a manner consistent with its design.  The Mean Time Between Operational Mission Failure (MTBOMF) typically measures reliability.  Most systems have a mission that can be defined by continuous or nearly continuous parameters, e.g., hours.  For these systems, the mission reliability requirement is best stated in Mean Time Between Operational Mission Failure.  If the system under test is assumed to have a constant failure rate, then MTBOMF is calculated as follows:

	MTBOMF =
	________Total System Mission Time_______
Total Number of Operational Mission Failures


Other systems have missions that are defined by discrete events.  Examples of these are miles driven (Mean Miles Between Operational Mission Failure [MMBOMF]) or individual rounds fired (Mean Rounds Between Operational Mission Failure [MRBOMF]).  Thus, for discrete system reliability, the appropriate formula is:

	MM(R)BOMF =
	Total of Miles Driven (or Rounds Fired)
Total Number of Operational Failures


(b) Availability.  A measure of the degree to which an item is in an operable and committable state at the start of a mission when the mission is called for at an unknown (random) time.

1 Operational Availability (Ao) is the amount of time (expressed in percentage, using terms such as .80 or 80%, with 100% as the highest) one can expect an equipment or weapon system to work properly in an operational environment during the employment period.  The equation shown below is uptime divided by uptime plus downtime, expressed as Ao.  It is the quantitative link between readiness Objectives and supportability.  Ao provides the most realistic measure of availability of equipment deployed and functioning in a combat environment.  However, one significant problem associated with determining Ao during testing is the calculation of Administrative and Logistics Down Time (ALDT) and Preventative Maintenance Time (PMT).  Defining ALDT and PMT under combat conditions is not feasible in most instances, and data collected during a test may not provide a good estimate.  If the support system intended to be used during testing is expected to be different than when the system is fielded, then alternative measures of availability should be considered.

	Ao
	__________OT + ST__________
OT + ST + TPM + TCM + ALDT

	where,
	OT = Total Operating Time
ST = Total Standby Time
TPM = Total Preventive (scheduled) Maintenance Time
ACM = Total Corrective (unscheduled) Maintenance Time
ALDT = Administrative and Logistics Down Time


2 Achieved Availability (Aa) is the measure most useful when the system is not operating in its intended support environment.  It is much more a system hardware-oriented measure than Ao.  When ALDT during test conditions is thought not to be representative of the ALDT the system will experience in its fielded environment (e.g., logistics “tail” not in place, parts block not finalized, maintenance personnel not fully trained, etc.), then Aa is the more useful and descriptive measure.

Aa is calculated as follows:

	Aa
	________OT________
OT + CM(D) + PM(D)


Here, CM(D) and PM(D) are Corrective Maintenance and Preventive Maintenance, respectively, performed during Downtime.

(c) Reliability.  The ability of an item to be retained in or restored to specified condition when maintenance is performed by personnel having specified skill levels, using prescribed procedures and resources, at each prescribed level of maintenance and repair.

	Mean Time To Repair =
	Total Elapsed Time (hrs) for Corrective Maintenance
Total Number of Corrective Actions


(5) Mobility, Deployability, and Transportability
(a) Mobility.  A quality or capability of military forces that permits them to move from place to place while retaining the ability to fulfill their primary mission.

(b) Deployability.  The capability of forces and material to be relocated to desired areas of operation.

(c) Transportability.  The capability of material to be moved by towing, self-propulsion, or carrier through any means, such as railways, highways, waterways, pipelines, oceans, and airways.

(6) Personnel Selection and Training
(a) Personnel Selection.  The identification and acquisition of military and civilian personnel with the skills and grades required to operate and support a material system over its lifetime at peacetime and wartime rates.

(b) Training.  The level of learning needed to successfully use and/or maintain a system to accomplish the mission.  This includes individual and crew training; new equipment training; initial, formal, and on-the-job training; and logistic support planning for training equipment and training device acquisitions and installations.

(7) Organizational Impact.  The compelling effect of the system upon the structure of the organizations into which it will be introduced upon fielding.

(8) Logistics Support.  The degree to which system design characteristics and planned logistics resources, including manpower, meet system peacetime readiness and wartime utilization requirements.

(9) Human Factors and Safety
(a) Human Factors.  Those elements of system operation and maintenance that influence the efficiency with which people can use systems to accomplish the operational mission.  The important elements of human factors are the equipment (e.g., arrangement of controls and displays), the work environment (e.g., room layout, noise level, temperature, lighting, etc.), the task (e.g., length and complexity of operating procedures), and personnel (e.g., capabilities of operators and maintainers, ability to operate/maintain while wearing NBC and cold weather gear).

(b) Safety.  Freedom from those conditions that can cause death, injury, occupational illness, damage to or loss of equipment or property, or damage to the environment.  (All equipment poses hazards, but the hazards can be of an acceptable level if the combination of severity and probability of occurrence makes the hazards of low or moderate risk.)

4.  System Requirements Development and Hierarchy.  System requirements are explicitly or implicitly extrapolated from the MNS.  If these requirements are functional or general capability-oriented, they are probably candidate issues.  If these requirements define the system’s usage within the function, they are probably candidate parameters.

a.  Issues.  Issues are the middle level, logical grouping of system performance characteristics, and are subordinate to the appropriate OB or OS objective.  Issues are either critical or relevant.

(1) General.  Issues are expressed as system-specific, mission-level requirements.  These issues will be the basis for development of the test plan and later the test and evaluation (T&E).  T&E will address the issues, so considerable thought must be given to their development.  Evaluators will restate the issues as questions in such a way that a positive response (yes) means the function or system is acceptable.  To assist in the evaluation of the system, the IPT should develop a process to define each critical issue.

(2) Critical Issues.  Those items the system must be able to do in order to accomplish its mission in a typical environment or to accomplish its mission in a particular type of environment (NBC, desert, etc.).  These questions usually relate to the ability of the system to accomplish a function or capability.  They should be annotated as “Issue (critical)” in the ORD.

(3) Relevant Issues.  By default, those issues not defined as critical are relevant.  A relevant issue should be annotated as “Issue” in the ORD.

(4) Issue Format.  The issue is made up of two parts:  the title and the issue.  For example,

	Title
	Issue

	Issue (critical).
Issue.
	The system is survivable.
The system’s training program is adequate.


(5) Issue Development.  In developing issues for a system the IPT should avail itself of both top-down and bottom-up approaches.

(a) Top-down Approach.  The top-down approach may be employed by either the IPT as a group or by the RO working on his initial draft of the ORD.  To employ this technique, the users should first familiarize themselves with all the appropriate documents related to the capability identified in the MNS.  These documents will include, at a minimum, the FONS (or other initiating documents such as MCLLs, Mission Area Analysis (MAA), or whatever started the path that led to the MNS).  In addition, they should look at related briefs, assessments, and analyses as well as decision memoranda.  They should also review the current operational concepts, doctrine that pertains to the proposed system, and any MAA pertaining to the Mission Area within which the system will operate.  The opening paragraph of the MNS, which articulates the genesis of the need, may identify other documents that will need to be reviewed before starting.  An excellent place to start is with the nine objective areas that comprise Operational Suitability and Operational Effectiveness.

The IPT is now prepared to embark on what is potentially the most critical part of the ORD writing process.  Employing the brainstorming technique, the IPT should attempt to identify every potential issue that should be addressed in the ORD.  The number of issues and the types of issues identified will vary depending on the type of system to be developed.  The basic drill goes like this:

Begin by conceptualizing the system the ORD will describe.  As you do, list all the characteristics that the system will need.  Some will be obvious, others will not.  As an example, you finish the first three days with a list that looks like the following:

•  The system’s training program is adequate.
•  The system is transportable.
•  The system is survivable.
•  The system is maintainable.
•  The system has adequate documentation.
•  The system can be carried by an individual Marine.
•  The system will be safe for those who operate it.
•  The system will be available for use when it is needed.
•  The system will perform its intended mission.
•  The parts of the system will be compatible with each other.
•  The system will interoperate/work with the other systems with which it must work.

Continue development of issues.  The OS/OE listed above may help identify additional issues.  Continue adding issues to the list.

•  The system must have a cup holder.
•  The system must be accurate (for a weapons system).
•  The system must have a capability for communications.
•  The system will be easy to operate.
•  The system will be mobile.
•  The system will be easy to set up, tear down, and move.
•  The system will not require additional manpower.
•  The system will not require changes to the T/O of the units that will use it.

After you have exhausted all of the possibilities, you should have a fairly complete list of issues that need to be addressed in the ORD.

While you are going through this exercise, consider how the system will be employed, by whom it will be employed, and what uses it will be put to.  Such thoughts might add a few more ideas to the list.

•  The system will be sufficiently accurate.
•  The system will have sufficient range.
•  The system will be able to keep up with armored columns.
•  The system will be able to destroy armored columns.

You now have list of desired attributes, characteristics, and capabilities captured with differing levels of detail; in other words, you have a list of issues.  From this list you are ready to formulate a list of parameters that detail, in measurable terms, the performance thresholds and objectives that are encompassed by each particular issue.  The primary difference between an issue and a parameter is that an issue will tell you something that the equipment needs to have.  The parameter will address how much, how fast, how big, how quick, how light.  The parameter will take the issue and turn it into something that is measurable, testable, and countable; it will add definition to the issue.  The following issues are provided for clarification:

Issue:  The system’s training program is adequate.
Parameter:  The average Marine in MOS XXXX can operate the equipment after training.

Issue:  The system is transportable.
Parameter:  The system can be transported by (List every applicable means of transportation -- Each item listed should be the subject of a separate parameter.)

Issue:  The system is survivable.
Parameter:  The system can be decontaminated.

Issue:  The system is maintainable.
Parameter:  A trained operator working with tools provided can restore the system to full operation in less than 15 minutes.

Issue:  The system can be carried by an individual Marine.
Parameter:  The system weighs less than 52 lbs. (threshold) (objective 41 lbs.).

(b) Bottom-up Approach.  Bottom-up issue development refers to the process of constructing a common issue that permits the logical grouping of related candidate parameters.  For example, during the brainstorming sessions in the top-down approach, you may find that you have generated potential parameters that do not seem to fit under any of the issues in your list.  Try grouping these parameters together by type, subject or whatever other categories seem appropriate to the list.  For example, two parameters that deal with a search radar’s range accuracy and azimuth accuracy might be grouped together under a new issue, “The radar shall be sufficiently accurate.”  After statement of such an issue, it may become apparent that resolution of the existing parameters would not fully answer the issue, and new parameters must be added.

(3) Stating issues and grouping parameters may also reveal inconsistencies between ORD parameters.  For example, an ORD may have three statements relating to the reliability issue:  “Reliability (R) must be.  9, ““Mission Duration (MD) is 30 days,” and “Minimum required Mean Time Between Operational Mission Failure (MTBOMF) is 350 hours.”  These statements may be inconsistent with one another.  During test planning it is normally assumed that the system will experience a constant failure rate during use.  This assumption implies that the equation

	
R =
	___-MD___
eMTBOMF


Relates R to MTBOMF.  Using values above, the equation becomes:

	
R = e
	-(30)(24)
350
	
= 0.13


However, the desired reliability, R, is 0.9, not 0.13!

b.  Parameters.  A parameter expresses something that the system has to be able to do in measurable terms consisting of both threshold and objective performance values.  A parameter should be a concise, testable statement.  It is the measure or “yardstick” by which the system will ‘be evaluated.  The level of success should be defined within the ORD statement explicitly.  The statement from the ORD usually contains two acceptable levels of success:  threshold and objective.  A threshold level is the absolute bottom line.  An objective level of success is a preferred level of performance.  A threshold should indicate the minimum acceptable value that a system should achieve.  In general, the requirements are considered satisfied when threshold values are achieved.  Parameters can be classified in three levels:  parameters, Key Performance Parameters (KPPs), and critical parameters.

(1) Deriving Parameters.  Parameters may be derived from the top-down or bottom-up approach listed earlier, or they may be derived directly from the MNS and other documents developed during the requirements definition phase.  Regardless of technique used to derive the parameters, for the first several drafts of the ORD, the performance parameters and KPPs should be considered drafts, and should be an attempt to “flesh out” the operational capabilities and characteristics stated in the MNS.  Without being system or equipment specific, the RO should begin to infer from the MNS the types of performance that will be required to project the capability called for in the MNS.  These inferred statements will initially be written in broad operational terms.  For example, from a MNS for an air defense capability for armored columns, the initial draft of parameters might include statements such as:

•  Must be able to keep up with armored columns.
•  Must have the same off road capability as armored columns.
•  Must be able to detect enemy air before they pose a threat to armored columns.
•  Must be able to engage and destroy enemy air before…
•  Must have a cup holder for driver and crew.

From this incomplete list, the RO should select those parameters without which the system will not provide the needed capability.  These will become Key Performance Parameters.  In this example, KPPs might be:

•  Must be able to travel at the same speed on road and off road as armored column.
•  Must be able to identify and engage enemy air before it poses a threat.
•  Must be able to engage and destroy enemy air before…

As the ORD evolves, but before it is ready to be staffed or boarded, these broad operational statements must be rewritten in language that is more specific, more measurable and that can be tested without comparison to other equipment.  For example:

•  Must be able to travel at the same speed on road and off road as armored columns.
•  Must be able to cruise on road at 45 mph for a distance of 200 miles without refueling.
•  Must be able to climb 45 percent slopes.
•  Must be able to travel through mud up to two feet in depth.
•  Must be able to cruise off road at 45 mph for 200 miles without refueling.

(a) Threshold.  A minimum level of performance a system must meet (for example, performance threshold of 30K for a missile).

(b) Objective.  A value beyond the threshold that could potentially have measurable, beneficial impact on capability or operations and support above that provided by the threshold value (e.g., additional range that might reduce the number of refueling systems required or improve survivability by being able to avoid additional enemy defenses).

(c) KPP.  KPPs are, at the same time, those capabilities or characteristics that most clearly define the capability pointed to by the MNS and those capabilities or characteristics considered most essential for successful mission accomplishment.  KPPs are validated by the FMF, approved by the ACMC, and designated by the MDA to be included in the APBA.  Failure to meet a KPP threshold can be cause for the concept or system selection to be reevaluated or the program to be reassessed or terminated.  Remember that for C4I systems, there must be interoperability KPP.  The following guidelines should be applied when selecting KPPs:

•  Is it essential for defining system or required capabilities?
•  Is it warfighting oriented?
•  Is it achievable/testable?
•  Can the numbers/percentages be explained by analysis?
•  If not met, are you willing to look at canceling the program?
•  Is it a system characteristic most aimed at filling the deficiency discussed in the MNS?

(d) Critical Parameters.  Critical parameters are those capabilities or characteristics so significant that failure to meet the threshold will cause the concept or system selected to be evaluated as not OE or not OS, thus not ready for fielding without further modification.

(2) Expressing the Parameter.  The form of a parameter statement is one that provides a concise testable statement with a minimum acceptable level of success, and preceded by the title Parameter (critical) or (KPP).  For example:

[image: image1.png]Title

Testable statement

Parameter (Critical)

The system shall be capable of
processing an ATO within 2 hours (threshold)
and 4 hours (objective)

Parameter (KeP)

The system shall be able to sustain
operations on emergency backup battery power
for 6 hours (threshold), (8 hours objective)
without mission degradation.

Parameter

The system shall be capable of operating on
the power provided by any USMC tactical
generator .





5.  Cost considerations.  Annex D (CAIV) guides the IPT in considering cost in ORD parameter development.  Without repeating that information here, we should note that systems needed by the Operating Forces are sometimes not developed because the material solution is unaffordable.  The objective of CAIV is to ensure that we field an affordable system by linking cost to the performance and schedule in the ORD.  The objective of the performance parameter should show a significant or measurable improvement over the threshold.  The IPT should keep affordability and attainability in mind when setting thresholds and objectives for KPPs and other parameters.

6.  Common Problems with Parameters.  Good parameters have certain qualities.  They are clear and they define things that are necessary, verifiable and attainable.  To be verifiable, the parameter must state something that can be verified by examination analysis, test or demonstration.  Statements that are subjective, or that contain subjective words or phrases such as “easy” and “as much as possible” are not verifiable.  If there is any doubt about the need for a requirement, ask what is the worst that can happen if the requirement is not included.  If you do not find an answer of any consequence, then you probably do not need the requirement; an example is the reference to a cup holder earlier in this annex.  To be attainable, a requirement must be technically feasible, and fit within budget, schedule and other constraints.  Determining attainability of requirements is the reason for the discussions in Chapters One and Two about market surveys, CAIV analysis, etc.  Even if a requirement is technically feasible, it may not be attainable due to budget, schedule or other constraints.  Each parameter should express a single thought in language that is concise, unambiguous, and simple.  Common problems with parameters are:

a.  Bad assumptions.  Because parameters are, by nature, written in an environment in which not all things that should be known about a proposed system can be known, it is common for assumptions to be made.  All assumptions made should be documented and marked as assumptions and subjected to periodic re-evaluation to ensure that they are still valid.  Assumptions that are made early on and not documented as assumptions are assumptions that are not periodically evaluated and corrected or eliminated as needed.

b.  Implementation.  The parameter should state “what” is needed, not how to accomplish it.  The “how” is the problem of system developers, design engineers, and manufacturers.  Do not, for example, state, “provide a data base” as a requirement.  State what the system must be able to do.  The “what” statement may lead to a data base, but if you just say provide a data base, you leave out the real requirements, such as:  Provide trace ability between elements, provide the capability to add attributes to elements, provide the ability to sort elements, etc.  If you leave these statements out, the system developer may also leave out things that you wanted the system to do but did not state in the requirements.

c.  Operations.  State what is needed, do not describe operations.  For example, the “whatever” shall be able to be operated by a Marine wearing “MOPP 4” describes an operation.  The “whatever” shall be designed for use with “MOPP 4” describes a requirement.

d.  Use of Terms.  There are standard terms that, if used properly, should provide clarification.  If used improperly, they only confuse.

(1) Requirements should use either the word “shall” or “must.”

(2) Statements of fact should use the word “will.”

(3) Statements of goals should use the word “should.”

(4) Terms to use carefully include:

(a) “support”

1 Wrong:  The system shall support the training coordinator in defining training scenarios.

2 Right:  The system shall provide input screens for defining training scenarios.  (This example gets awfully close to a how rather than a what, but focus on the misuse of support in the first statement.)

(b) “but not limited to”.  This is just another way of saying that you could not think of all the “what’s” that should be included so you punted and left it up to the developer and the tester to figure out.

(c) “etc.”  Same as above.

(d) “and/or” Ambiguous.  Either you want one and two, or one or two; say which and don’t leave the developer guessing.

e.  Grammar.  Requirement should be written in the format:

– The system shall provide.
– The system shall be capable of.
– The system shall weigh.
– The system shall interface with.

Each of these beginnings should be followed by what the system shall do.  Each should be followed by a single predicate, not by a list.  If the parameters do not describe operations, design or other related information, this information should be provided in one of the introductory paragraphs or in the rationale statement.  If your language is not clear, your requirement is not clear.  Write simple sentences; do not write long run-on sentences.

f.  Unverifiable.  As noted early, every parameter must be verified.  A common reason for unverifiability is ambiguity.  The following terms are ambiguous:

•  Minimize
•  Maximize
•  Rapid
•  User-friendly
•  Easy
•  Sufficient
•  Adequate
•  Quick

Every time you use such a term, or any term for that matter, ask yourself how it can be verified.  If you cannot come up with a good answer, assume that the developer and tester can’t either and use another word.  If you absolutely have to say something that you can’t think of a way of verifying, write it as a goal rather than as a parameter.

g.  Missing Parameters.  Needed parameters get missed because people do not think about the entire system and all the things that it must do.  This is one of the reason for including the operational suitability and effectiveness list.  Use them as a checklist to ensure that you have covered all the bases.

h.  Over Specification.  This area incorporates two sins.  One is unnecessary or duplicate requirements; the other is requirements that are too stringent.

(1) Unnecessary requirements come from thinking about other systems rather than thinking about the one you are writing the ORD for. “Hey, you know the new fire-and-forget missile has a nifty virtual reality training system, let’s include one in this system.”

(2) Duplicate requirements stem from not editing your issues and parameters lists carefully.  You wind up with two separate parameters that say the same thing slightly differently.

Example:  “The “X” shall have an operational life of 30 years.” “The “X” shall have an operational life of 30 years for the flight elements.”  The second statement is a dupe in that a system life of 30 years requires a system life of 30 for the components of the system.

(3) Too Stringent or Gold Plating.  The classic example is the $600.00 coffee pot.  Does the coffee pot really have to survive a crash without spilling coffee?

7.  ORD Format and Structure.  The remainder of this annex consists of a template for the systematic development of the ORD.  It provides amplifying instructions, and is in concert with DoD 5OOO.2-R.  Examples of approved ORDs are available from the Operations Branch, Requirements Division.

OPERATIONAL REQUIREMENTS DOCUMENT
FOR
(PROGRAM TITLE)

	This template – with examples – provides formatting and other information that may be addressed in an ORD.  As each ORD is unique, the template that follows should be used as a guide as it is intended to serve only as a checklist and a basis for an intelligent analysis of the required capabilities of a system.  Explanatory notes are in italics.


1.  General Description of Operational Capability.  Describe the overall mission area, the type of system proposed, and the anticipated operational and support concepts in sufficient detail for program and logistics support planning.  Include a brief summary of the mission need.  If a documented mission need did not precede the ORD, explain the process that investigated alternatives for satisfying the mission need and developing operational requirements.

a.  Defense Planning Guidance.  This requirement supports Element/sub element _____ of Defense Planning Guidance dated ______.  Note:  insert this subparagraph if and only if the requirement does, in fact, support an element of the current Defense Planning Guidance.
b.  Mission Area.  (Provide the mission area (name and number) found in pertinent Mission Area Analysis.)  This requirement relates to Mission Area Analysis 43, Transportation, dated April 1993.  Note:  Insert this subparagraph if and only if the requirement does respond to a specific deficiency identified in a Mission Area Analysis.
c.  System Description.  Describe the system in terms of what it will do, not in terms of how it will do it.  This description should be detailed enough to give the reader an understanding of the capability this system will provide to its users and will provide the framework to help the builder and tester understand how the issues and parameters listed below fit together.  Things that should be discussed include:  How this system fits into the array of related systems or equipment of the unit which will employ it; other equipment or systems with which this system must interoperate; equipment that is being replaced by this system; and the capability increase that this system will provide.
d.  Operational Concept.  Briefly describe the intended purpose, employment, and deployment of the system.  The intent of this paragraph is to provide a broad overview of how the proposed system will be used and by whom.  This paragraph should serve as an introduction to the more detailed concept of operations contained in the Operational Mode Summary/Mission Profile.  Again, the intent of this paragraph is to give the builder and the tester a brief word picture of the system that will help make sense of the more detailed issues and parameters that appear later in the document.
e.  Support Concept.  (Describe the organizations, methods, and techniques used at the organizational, field, and depot level to perform the support function.)  The XXX must be supported within the existing Department of the Navy three-level maintenance concept (organizational, intermediate, and depot) using common tools and general-purpose test equipment to the maximum extent possible.
f.  Mission Need Statement (MNS).  (Reference the MNS that supports the requirement.)  MNS number #####, dated ## xxxxx 20##, validated the need for XXX.  Note:  if this ORD is not based on a MNS, you will need to discuss in detail the process employed to define the requirement.
2.  Threat.  Summarize the threat to be countered and the projected threat environment.  This threat information should reference Defense Intelligence Agency or Marine Corps Intelligence Activity-approved documents.  For major defense acquisition programs (ACAT I), reference the Defense Intelligence Agency (DIA) validated threat assessment.  In some non-combat systems, the threat may be listed as not applicable.

a.  Threat to be Countered.  Summarize the threat to be countered.  If the system is not designed to meet a threat, say so, as in “not applicable”.  When applicable, discuss the enemy threat to our forces that this system will counter.
b.  Projected Threat Environment.  Summarize the projected threat).  In this paragraph, discuss enemy threats to the system while it is engaged in its mission.
3.  Shortcomings of Existing Systems.  Describe why existing systems cannot meet current or projected requirements (do not describe a proposed system).  Summarize the shortcomings; no more than two sentences per subparagraph.

a.  Current.  The current XXX has developed reliability problems in several major subsystems that are now degrading readiness.

b.  Projected.  The current XXX will reach the end of its service life in Fiscal Year (FY) 2003.  The vehicle must be rebuilt to ensure the continued viability and sustainability of the system in its vital role protecting the safety of Marine Corps aircraft and airfields.

4.  Capabilities Required.  This paragraph is the “heart and soul” of the ORD.  It describes a particular material solution to be developed, its mission, details the anticipated mission scenarios, and identifies operational performance parameters {capabilities and characteristics) required.  Articulate requirements in operational, output-oriented, and measurable terms.  Specify each performance-parameter in terms of a minimum acceptable value {threshold} required to satisfy the mission need.  Objectives, if stated, should represent a measurable, beneficial increase in capability or operations and support above the threshold.  It’s important that issues and parameters be organized along the nine specific objective areas that comprise Operational Suitability and Operational Effectiveness.

a.  System Performance.  Briefly describe mission scenarios in terms of mission profiles, employment tactics, countermeasures, and environmental conditions.  Identify mission essential functions.  Identify system performance parameters such as range, accuracy, payload, speed, mission reliability, etc.  Recommend which parameter should be considered a key performance parameter (KPP).  Note that an ORD-should have no more than eight KPPs and that for C4I systems, one KPP must be an interoperability KPP.
(1) Mission Profiles.  Mission profiles describe “typical” (not worst case) mission scenarios.  A profile should include events that constitute the mission and the mission duration in rounds, hours, miles, etc., as appropriate.  The profile should also include the expected mix of targets, terrain, and conditions encountered during a mission.  Mission profiles are developed in greater detail in Appendix 2, Operational Mode Summary/Mission Profile (refer to Annex F) and the appendix is referenced here.
(2) Mission Essential Functions (MEF).  MEFs are the minimum functional capabilities that the system must possess to be considered mission capable.  Loss of any single MEF renders the system not mission capable and results in an Operational Mission Failure.  Break these out in subparagraphs and be sparing but complete.  Do not list an item or capability unless it is truly mission essential.  Note that each MEF should be matched later by at least one parameter.
(3) Employment Tactics.  Discuss the tactics that will be used to employ the system.  Discuss how the system will fit into the overall tactical scheme at the time of fielding.  Identify changes in methods of employment of other systems or equipment that may be caused by the fielding of this system.  Flag any deviations from current doctrine, tactics, techniques or procedures that will be caused by the fielding of this system.
(4) Employment Prerequisites.  Discuss the conditions that must exist at the time of Initial Operational Capability (IOC) to allow the system to accomplish its mission.  Only factors not a part of the subject items acquisition program need to be discussed; training, tech manuals, spare parts may all be assumed to be part of the acquisition program.  Items that should be discussed are special support requirements such as site preparation, storage facilities, and changes to other items of equipment.  This item may be nonapplicable but needs to be considered.
(5) Control.  Discuss control procedures, including specific mission assignment, tasking, necessary to effectively employ the system.  This paragraph should focus on the what -- not how -- of controlling the system.  An example of a system that would have had a “Control” paragraph is PLRS -- located at and employed by Division Comm Company, but controlled by the MEF or MEU.
(6) Environmental Conditions.  The XXX must be operational and maintainable in all types of climate and terrain where Marines deploy.  The XXX must be capable of operating during full exposure to temperatures ranging from minus 40 degrees Fahrenheit (F) to 125 degrees F (-40 Celsius (C) to 51.6 C).  Note:  Specifying operating conditions below O degrees Fahrenheit may be a cost driver and will need to be justified if it is.  In similar fashion, few COTS/NDI systems are designed for operation in either extreme cold or heat.
(7) Information Warfare.  If the system will engage in or be susceptible to information warfare, discuss the information warfare environment within which the system will have to operate.  If the system will not have an embedded computer, will not store data, and will have no communication capability, this item may be nonapplicable.
b.  Mission Performance Objectives.  It is in this subparagraph where issues and parameters are found.  For each issue and parameter implied in paragraph 4.a, the issue and associated parameters must be articulated here.  Specify performance parameters in a minimum acceptable value (threshold) required to satisfy the requirement.  Objectives should represent a measurable increase in capability.  Also, state which parameters are considered Critical Parameters.
(1) Issue (Critical):  Succinctly state the issue.  If it’s a Critical issue, identify it as such.
(a) Parameter.  Then, “decompose” the issue into suitable parameters, identifying threshold and objective performance levels.
(b) Parameter (Critical).  If a parameter is critical, identify it as such.
(c) Parameter (KPP).  Likewise, if a parameter also happens to be a KPP, state so.  Remember that an ORD should have no more than eight KPPs and that for C4I systems, one KPP must be an interoperability KPP.
(d) Parameter.

(2) Issue:  Statement the issue.
(a) Parameter.  Statement of the parameter.
(b) Parameter (Critical).  Statement of a critical parameter.
c.  Logistics and Readiness.  Include measures for mission-capable rate, operational availability, frequency and duration of preventive or scheduled maintenance actions, etc.  Describe in terms of mission requirements considering both wartime and peacetime logistics operations.  Identify combat support requirements including battle damage repair capability, mobility requirements, expected maintenance levels, and surge and mobilization objectives and capabilities.
(1) Logistics Supportability Objectives
(2) Reliability, Availability, and Maintainability Objectives
(a) Issue (Critical).  The XXX must be reliable.
1 Parameter.  Mean Time Between Operational Mission Failure will be 2000 hours (threshold) and 4000 hours (objective).

Discussion:  Reliability, Availability, and Maintainability parameters have a direct, significant bearing on the Test Exposure Analysis (TxA).  MCOTEA will generally use the threshold and objective values from the ORD to perform the TxA, the results of which determine the number of test articles as well as the duration of the tests.  If the resulting Test Exposure is unrealistic, consider adjusting the objective value.  However, the adjusted objective value must remain technically feasible.  Repeat the calculations until satisfied with the threshold, objective, and test exposure.
(b) Issue (Critical).  The XXX must be available.

1 Parameter (Critical).  The XXX must have an operational availability (Ao) of .96 (threshold) and .99 is the objective.

(c) Issue (Critical).  The XXX must be maintainable.

1 Parameter (Critical).  Preventive Maintenance (PM).  Preventive maintenance will be performed weekly.  Mean Time To Perform PM will be one hour (objective of 30 minutes) at the Organizational Level.

2 Parameter.  Corrective Maintenance (CM).  At the Organizational level, the Mean Time To Repair (MTTR) must be less than two hours (1 1/2 hours objective).

(3) Mobility, Deployability, and Transportability Objectives.

(a) Issue.  The XXX will not pose a significant embarkation footprint.

1 Parameter.  It must allow for transportation using all insertion means for the using population to include surface and subsurface amphibious insertion, insertion with parachutists, and all means of surface transportation.

d.  Other System Characteristics.  A special category of characteristics that tend to be design, cost and risk drivers.  Address electronic counter-countermeasures (ECCM) and Wartime Reserve Modes (WARM) requirements; conventional, initial nuclear weapons effects, and nuclear, biological, and chemical contamination (NBCC) survivability, natural environmental factors (such as climate, terrain, and oceanographic factors); unplanned stimuli (such as fast cook-off, bullet impact, and sympathetic detonation); and electromagnetic environmental effects (E3) and spectrum certification and supportability for systems and equipment.  Identify characteristics (confidentiality, integrity, accuracy, timeliness, and availability) to defend against and survive information warfare attack.  Define the expected mission capability (e.g., full, percent degraded, etc.) in the various environments.  Include applicable safety parameters, such as time related to system, nuclear, explosive, and flight safety.  Identify communications, information, and physical and operational security needs.  Ensure that software program protection is addressed.
(1) Survivability and Vulnerability Objectives.

(a) Issue:  The XXX must be able to operate in a Nuclear, Biological, Chemical Contamination (NBCC) environment.

1 Parameter.  The XXX shall be capable of being operated, maintained, and resupplied by personnel in Mission Oriented Protective Posture (MOPP) Level IV.

2 Parameter.  The XXX shall be able to withstand the material-damaging effects of NBC contaminants.

3 Parameter.  The XXX shall be capable of being rapidly decontaminated using standard decontaminants and procedures to reduce the hazard to personnel operating, maintaining, and resupplying the system.

4 Parameter.  The XXX shall be capable of withstanding the material damaging effects of NBC decontamination except for system components that will be replaced instead of being decontaminated.

5 Parameter.  The XXX components which perform mission-essential functions shall be hardened to ensure that degradation of not more than 20 percent shall occur over a 30-day period with 5 exposures to NBC contaminants, decontaminants, and standard decontaminating procedures.

(b) Issue:  The XXX must be able to survive the Initial Effects of Nuclear Weapons.

1 Parameter.  The XXX shall be able to survive the effects of high altitude electromagnetic pulse (HEMP) with no degradation in performance.

Note:  HEMP is one of the initial nuclear weapons effects and is applicable to all electronic equipment.  HEMP can occur hundreds of miles away from a nuclear explosion.  It sends an electrical surge through equipment.  Equipment operators will survive HEMP, so the equipment should be protected against HEMP as well.  The other nuclear weapons effects of Blast, Thermal, and Initial Nuclear Radiation are not applicable for most Marine Corps equipment because they occur very close to the nuclear explosion.  Most Marine Corps equipment is too lightweight to provide sufficient protection for the operator to survive close to the nuclear explosion.
(c) Issue:  Security.  The XXX must comply with current requirements and be capable of evolving to meet state-of-the-art technological advances designed to protect information from unwanted exploitation as imposed by national, DoD, and joint policy.  The XXX must be protected from an Information Systems Security (INFOSEC) perspective, which would include, but not be limited to, such services as confidentiality, availability, and integrity of information that is either processed, stored, or transmitted.

5.  Program Support.  Establish support objectives for initial and full operational capability.  Discuss interfacing systems (at the system/subsystem, platform, and force levels), specifically those related to command, control, communications, computers, and intelligence (C4I), transportation and basing, and standardization and interoperability.  Identify companion ORD and other Services that may have similar requirements.  Assign a joint potential designation, joint interest, or independent.

a.  Companion Operational Requirements Documents.  It is critical to list here any ORDs this system is designed to operate with or to operate in support of.  The intent is to make sure that all involved in Program Objectives Memorandum (POM) and budget considerations have a clear picture of which pieces fit together so they don’t fund the new artillery piece and not fund the new truck that is required to tow it about the battlefield.
b.  Maintenance Support Planning.  Identify maintenance tasks to be accomplished and time phasing for all levels of maintenance.  Include programmed maintenance and surveillance inspections such as nuclear hardness and structural integrity.  Describe the envisioned planning approach for contract versus organic repair.
(1) Organizational Level Support
(2) Intermediate Level Support
(3) Depot Level Support
(4) Contract Versus Organic Repair
c.  Support Equipment.  Define the standard support equipment to be used by the system.  Describe the test and fault isolation capabilities desired of automatic test equipment at all levels, expressed in terms of realistic and affordable probabilities and confidence levels.
(1) Standard Support Equipment
(2) Test and Fault Isolation Capabilities
d.  Human Systems Integration (HSI).  Address HSI domains to include:
•  Establish broad manpower constraints for operators, maintainers, and support personnel.
•  Identify requirements for manpower factors that impact system design (utilization rates, pilot-to-seat ratios, maintenance ratio).
•  Establish broad cognitive, physical, and sensory requirements for the operators, maintainers, or support personnel that contribute to or constrain total system performance.
•  Establish requirements for human performance that will achieve effective human-system interfaces.
•  Identify requirements for combining, modifying, or establishing new military occupational specialties.
•  Broadly describe the training concept to include requirements for simulators, training devices, embedded training, and training logistics.
•  Include safety or health and critical errors that reduce job performance or system effectiveness given the operational environment.
•  Determine objectives and thresholds for the above requirements, as appropriate.
(1) Manpower Constraints
(a) Operators.  Military Occupational Specialties (MOS) XXXX will operate-the XXX.  Three operators per XXX will be required.  (The ORD shou1d provide as accurate a figure as possible on the number of operators required per equipment.  The rationale for the figure should be included.)
(b) Maintenance Personnel.  MOS XXXX will perform maintenance.  Maintenance Personnel should be available in a ratio of one maintainer to every 12 systems.  (The ORD should provide as accurate a ratio of maintainers to equipment as possible.  Rationale for the ratio should be included.)
(c) Support Personnel.  XXX support (as discussed in paragraph 5.d) will be provided by MOS XXXX and YYYY.  Support personnel in a ratio of one XXX per 12 systems and one YYYY per l5 systems.  (ORD should include as accurate a set of figures and ratios as can be determined.  Rationale should be provided.)
(2) Training Concept.  Briefly describe the concept for operator and maintainer training.  For example, operator training will be conducted at the Joint Fire Protection and Training Academy, San Angelo, Texas.  Maintenance training will be conducted at Lackland Air Force Base, Texas.  Given the increasing role of computer-based training, it, too, should be mentioned.
(3) Organizational Impact Objectives
(4) Personnel Selection and Training Objectives
(5) Human Factors and Safety Objectives
(a) Human Factors Objectives.  The XXX shall be user-friendly and minimize the skill needed to use and maintain it.  A qualitative assessment of the man-machine interface based on the judgment of the operators, maintainers, and human factors experts must be done.  Design of the xxx shall include the following human factors for ease of use:

•  Components should not restrict operator activity or present an unsafe situation.  Warning labels/indicators must be used to warn of human hazards.

•  Components must be easy to set-up, install, operate, maintain, trouble-shoot, and teardown.

•  Cables must be labeled and easy to connect and disconnect.

•  Users dressed in full Mission Oriented Protective Posture or cold weather gear shall be able to operate the system.

•  Provide a carrying case.  The carrying case shall be waterproof from rain, snow and sleet.  Waterproofing does not entail submersion.

•  Provide manuals and help files that are easy to read and understand.

•  Controls and displays shall be easy to locate.  Visual indicators and messages shall be easy to read in all light conditions.  Displays shall be adjustable for varying light conditions.

(b) Safety Objectives
Issue:  The XXX shall be safe to operate.

Parameter.  Trained operators shall be able to operate the XXX under normal operational conditions without being exposed to unsafe conditions.  (This refers to unsafe conditions caused by the XXX, not to unsafe conditions caused by enemy action.)
e.  Computer Resources Support.  Identify computer resource constraints (examples include language, operating system, data base, or architecture constraints}.  Address all mission critical and support computer resources, including automated test equipment.  Describe the capabilities desired for integrated computer resources support.  Identify any unique user interface requirements, documentation needs, and special software certifications.
(1) Mission Critical and Support Computer Resources
(2) Unique Interface Requirements
f.  Other Logistics Considerations.  Describe the provisioning strategy for the system.  Specify any unique facility, shelter or environmental compliance requirements.  Identify special packaging, handling, and transportation considerations.  Define unique data requirements such as engineering data for depot support and technical orders for the system and depot.
(1) Unique Facility or Shelter Requirements
(2) Technical Orders for the System and Depot Support
g.  Command, Control, Communications, Computers, and Intelligence Integration.  Describe how the system will be integrated into the command, control, communications, computers and intelligence architecture that is forecasted to exist at the time the system will be fielded.  Include data and data fusion requirements (data, voice, video), computer network support, and anti-jam requirements.  Identify unique intelligence information requirements, including intelligence interfaces, communications, and data base support pertaining to target and mission planning activities, threat data, etc.  Refer to the ORD’s Appendix 3, C4I Interoperability, as required.
h.  Transportation and Basing Support.  Describe how the system will be moved either to or within the theater.  Identify any lift constraints.  Detail the basing requirements (main and forward operating bases) and associated facilities needed for training.

(1) Movement
(a) Inter-theater
(b) Intra-theater
(2) Lift Constraints
(3) Training Locations
(a) Basing
(b) Associated Facilities
(4) Main Operating Bases
(5) Forward Operating Bases
(a) Basing
(b) Associated Facilities
i.  Standardization, Interoperability, and Compatibility.  Describe considerations for joint use, NATO cross-servicing, etc.  Identify procedural and technical interfaces, and communications protocols and standards required to be incorporated to ensure compatibility and interoperability with Marine Corps, other Service, Joint, and Allied systems.  Address energy standardization and efficiency needs for both fuels and electrical power as applicable.
(1) Joint Use
(2) NATO Cross-servicing
(3) Interoperability with Marine Corps, Other Service, Joint, and Allied Systems.  The XXX must comply with all applicable standards in the Department of Defense (DoD) Joint Technical Architecture (JTA).  The standards include, but are not limited to:  (list specific categories of standards as they are listed within the JTA).  Refer to the ORD’s Appendix 3, C4I Interoperability, as appropriate.
(4) Interoperability and Compatibility Objectives
(5) Energy Standardization and Efficiency Needs
(a) Fuels

(b) Electrical Power

j.  Mapping, Charting, and Geodesy Support.  Identify cartographic materials, digital topographic data, and geodetic data needed for system employment.  National Imagery and Mapping Agency (NIMA) standard military data will be used exclusively.

k.  Environmental Support.  Identify the standard and unique weather, oceanographic, and astro-geophysical support required.  Include data accuracy and forecast requirements.

(1) Standard and Unique Weather Support Required
(2) Oceanographic Support Required
(3) Astro-geophysical Support Required
6.  Force Structure.  Estimate the number of systems or subsystems needed, including those needed for training units.  Identify units or platforms and quantities of these platforms (including other Services’ or Government agencies’ if appropriate) that will employ the systems or subsystems being developed and procured to satisfy this Operational Requirements Document.

a.  Number of Systems
	
	Initial Issue
	

	
	I Marine Expeditionary Force (MEF)
II MEF
III MEF
MarForRes
Supporting Establishment

Total Initial Issue
	66
63
33
88
16

266


Discussion.  The numbers that appear in the ORD are but components of the Approved Acquisition Objective (AAO).  Other components of the AAO are calculated separately and include War Reserve, Depot Maintenance Float Allowance, MPF, and NALMEB.  The AAO for a particular system is promulgated by CG, MCCDC (TFS Division), usually in a letter.

b.  Number of Subsystems.  None.

7.  Schedule Considerations.  Define what actions, when complete, will constitute attainment of Initial and Full Operational Capability (leave flexible for these are to be revised as the program is progressively defined and trade-off studies are completed).  Clearly specify the operational capability or level of performance necessary to declare Initial and Full Operational Capability.  Include the number of operational systems, operational and support personnel, facilities, and organizational, intermediate, and depot support elements that must be in place.  If availability in a specific timeframe is important, specify an objective for initial operational capability.  Describe the impact if this objective is not achieved and identify a window of acceptability if appropriate.

a.  Initial Operational Capability (IOC).  IOC is achieved when one MEF has received a complete issue of XXX, the assigned mechanics and operators have received initial training, and sufficient repair parts are in place to support operations.

(1) IOC.  FY 2006.

(2) Impact if IOC is Not Met.  The current XXX reaches the end of its service life in FYO7.  Failure to meet IOC has the potential to degrade aviation support to the FMF.

b.  Full Operational Capability (FOC).  FOC is reached when all XXX have been fielded and initial mechanic and operator training has been completed.

(1) FOC.  FY08.

(2) Impact if FOC is Not Met.  Same as IOC rationale.

8.  Program Affordability.  Cost will be addressed in the ORD.  Inclusion of cost allows the combat developer to emphasize affordability early in the proposed program.  The cost figure should be stated in terms of a threshold and objective -- although not necessarily a KPP -- in order to provide maximum flexibility for program evolution and CAIV trade studies.  The cost will also be included in the cost section of the APBA.  Costs used will be total program costs, vice costs over the FYDP, etc.

	Amounts (OOO)

	Type of Cost
	Objective
	Threshold (maximum)

	RDT&E
	2500
	4500

	PMC
	38000
	52000

	PANMC
	0
	0

	O&M
	4800
	6000

	Totals
	45300
	62500


APPENDICES

1 -- Requirements History/Rationale Matrix
2 -- Operational Mode Summary/Mission Profile
3 -- C41 Interoperability (if required)
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