
 NID 8831.124 
 

 Effective Date: January 12, 2020  
  

Responsible Office: Facilities and Real Estate Division  
 
Subject: NASA Interim Directive (NID): Use of Condition Based Maintenance and 
Maintenance Manager Training 
 
 
1. POLICY  
 
It is NASA policy to define requirements for facility maintenance.  
 
2. AUTHORITY  
 
a. The National Aeronautics and Space Act, as amended, 51 U.S.C. 20113(a).  

b. Standard Numbers 6, 8, 14, 35 and 40 of the Federal Accounting Standards Advisory 
Board, dated May 11, 2011, as amended. 

c. NPD 1000.0B Governance and Strategic Management Handbook.  
 
3. APPLICABLE DOCUMENTS AND FORMS  

a. NPR 8820.2, Facility Project Requirements 

b. NPR 8831.2, Facilities Maintenance and Operations Management. 

c. NASA Commissioning Guide, November 2015 

d. NASA Facilities Design Guide  

e. NASA Reliability Centered Maintenance Guide for Facilities and Collateral 
Equipment, September 2008. 

f. NASA Reliability Centered Building & Equipment Acceptance Guide, July 2004. 

4. APPLICABILITY  
 
a. This interim directive is applicable to NASA Headquarters and NASA Centers, 
including Component Facilities and Technical and Service Support Centers. This 
directive applies to the Jet Propulsion Laboratory (JPL) (a Federally Funded Research 
and Development Center [FFRDC]) and other contractors only to the extent specified or 
referenced in applicable contracts.  
 



b. In this interim directive, all mandatory actions (i.e., requirements) are denoted by 
statements containing the term “shall.” The terms: “may” or “can” denote discretionary 
privilege or permission, “should” denotes a good practice and is recommended, but not 
required, “will” denotes expected outcome, and “are/is” denotes descriptive material.  
 
c. In this interim directive, “NASA directives” refers to Agency-level directives.  
 
d. In this interim directive, all document citations are assumed to be the latest version 
unless otherwise noted.  

e. This interim directive is applicable to NASA directives developed or revised after the 
effective date of this NID.  

5. RESPONSIBILITY  
 
a. The Director, Facilities and Real Estate Division, shall have authority to:  
 
(1) Incorporate this NID into the Agency's Facilities Operations and Maintenance 
Program, 
 
(2) Incorporate this NID into the Agency's Construction of Facilities Program. 
 
b. NASA Center Directors and Managers, NASA Management Office - Jet Propulsion 
Laboratory, are responsible for:  

(1) Budgeting for and providing oversight of facilities maintenance requirements for both 
institutional and critical program facilities and equipment commensurate with the 
principles of this directive. 

(2) Implementing the policies of this directive. 

6. REQUIREMENTS  

a. Asset Criticality  

(1) All collateral equipment within the facility shall be evaluated and processed through 
a criticality ranking evaluation. This evaluation ranks all collateral equipment in a facility 
on the quantified basis of how its failure would adversely affect safety, mission, 
maintenance schedule and cost.  The referenced procedure applies to all institutional, 
test/research and central processing facilities, structures, systems, equipment, and 
other components (electrical, mechanical and instrumentation).   

 

(2) See Appendix A for asset criticality procedure.  The Facility Maintenance Manager is 

responsible for ensuring that a criticality ranking is developed and maintained for each 

piece of equipment. 

b. Tier Determination 



Tiered maintenance is a method for categorizing facilities for the purpose of planning 

and assigning maintenance resources based on the facilities’: Mission Dependancy 

Index (MDI), Criticality, Risk and Status. A facility is a term used to encompass land, 

buildings, other structures, and other infrastructural real property improvements, 

including utilities and collateral equipment. (Appendix B)  

 

  
 

Note: Facility Tier Rating: IF Status = “Inactive” THEN Facility is Tier 4; 

 Otherwise, Facility Tier = Average (MDI (Tier #) + Criticality (Tier #) + Risk (Tier #)) 

See Appendix A for detailed Tier descriptions/requirements 

c. Minimum Maintenance Requirement  

(1) Tiered Maintenance provides a framework for the various centers to allocate their 
annual resources. The Tiers are broken down into four levels. Typically, Tier one has 
the highest percentage of maintenance effort and diminishing to the lowest percentage 
in Tier four.  These requirements fall under the application of Reliability Centered 
Maintenance (RCM), which incorporates maintenance practices such as Preventative 
Maintenance (PM), Condition Based Maintenance (CBM), Predictive Testing & 
Inspection PT&I, and Run to Failure (RTF).  Each NASA installation will to evaluate and 
assign their facilities to the appropriate Tier based on the Tier maintenance scoring 
criteria.  The Maintenance Matrix worksheet (Appendix C) specifies the minimum 
maintenance requirements between system and Tier. 
 
d. RCM/CBM 

(1) All of NASA’s facilities and collateral equipment shall be evaluated for the application 
of RCM, which includes PM, CBM, PT&I, and RTF. CBM shall be implemented for those 
existing facilities and collateral equipment where the evaluation has determined that 
CBM applies. All new buildings or existing buildings that are considered for 
commissioning, retro-commissioning or recommissioning shall include an appropriate 
level of CBM.   
 
(2) 
a. CBM shall be applied to existing facilities and facilities related equipment using the 
criteria established in section 6a above. 

 

Facility TIER 2

Significant

(71-85)

Criticality 1 2 3 5 6 7 8

Yellow

(19-11)

Status

(4-1)

Active Inactive

Moderate/Low

(0-54)

Risk
Red

(25-20)

Green

(10-5)

Green

MDI
Critical

(86-100)

Relevant

(55-70)

TIER 1 TIER 3 TIER 4



b. After evaluating facilities and equipment to determine the criticality, Tiers shall be 
applied to each facility and facilities related equipment as established by sections 6b. 
and 6c above. 

 
c. Each existing facility and/or facilities related equipment shall have the appropriate 
CBM technologies and practices applied, based on the level of criticality, 

 
d. Periodically, the levels of criticality shall be reviewed for all facilities and collateral 
facilities related equipment, but the review cycle shall be no more than every 5 years. 
 
(3) All new construction, repairs and renovations where designs are initiated shall be 
analyzed by the Center’s Facility Maintenance Manager or their designee to determine 
the level of criticality for the facility and the facilities related equipment at submission of 
the Functional Requirements Document (NF1509) and design.  
 
a. Based on criticality, NASA shall provide the designer with the CBM requirements as a 
part of the submission, so the CBM requirements can be designed into the project. 
 
b. The requirements provided to the designer shall come from the new CBM Unified 
Guide Specification Section or from the Reliability Centered Building and Equipment 
Acceptance (RCB & EA) Guide in the interim. 
                
e. Civil Servant and Contract Facility Maintenance Manager Training 

(1) Civil servant and contract facility managers and operations managers shall use the 

Sustainable Facilities Tool website (https://sftool.gov/fedsat) to comply with the Federal 

Buildings Personnel Training Act (FBPTA). This site is developed and maintained by the 

General Services Administration (GSA), tasked with putting our nation’s public servants 

into efficient, healthy buildings and buying goods and services that provide maximum 

value to the taxpayer. This site will assist federal building professionals in assessing 

their skills and help them to learn new skills to increase their performance as facility and 

operations managers. 

(2) FEDSAT is a no-cost, online skills assessment and training tool for FBPTA affected 

personnel to demonstrate knowledge of recognized high priority FBPTA “performances,” 

defined as typical job functions for facilities personnel.  FEDSAT has resources to help 

facility managers and facility operations managers assess their performance, 

demonstrate understanding of high performance priority areas, locate free training, and 

achieve compliance with the FBPTA. In particular, FEDSAT has the following resources 

relating to operations and maintenance and the FBPTA: 

i) Online Skills Assessment Tool: Assesses compliance with Accelerate FM 

defined competency areas on PC or Mobile devices. 

ii) Demonstrate FBPTA Compliance: Demonstrate understanding of the 80 

high-priority performance areas. 

https://sftool.gov/fedsat


iii) Locate Free Training Resources: Links to relevant information across a wide 

variety of sources. 

iv) Certificate of Completion: Upon achieving a passing score print a Certificate 

of Compliance with the FBPTA. 

 

 7. DELEGATION OF AUTHORITY  
 
None.  
 
8. MEASUREMENT/VERIFICATION  

a. Performance measurements are established in NPR 8831.2, Facilities Maintenance 
and Operations Management, the Annual Budget Call by NASA Headquarters CFO, 
currently called Planning, Programming, Budgeting, and Execution (PPBE) guidance, 
and/or memorandum from the Director, Facilities and Real Estate Division, or the NASA 
Chief Engineer. 

b. Annual Performance metrics for each NASA site for the past fiscal year are due to 
NASA Headquarters, Facilities and Real Estate Division, by November 30 of each year.  

9. CANCELLATION 
 
 
 
 
 
 
 
 
APPENDIX A – ASSET CRITICALITY 

Criticality Ranking 
In NASA’s criticality ranking, all assets (equipment) in a facility are ranked on the quantified 
basis of how its failure would adversely affect the mission, with special consideration for issues 
of maintenance schedule and expense, and safety. The criticality ranking determines reliability 
strategy and supports the deployment of resources such as: 
 

• Maintenance craft resources 

• Spare parts inventory 

• Reliability-Centered Maintenance (RCM) studies 

• Root Cause Analysis (RCA) studies 

• Predictive/preventive maintenance actions 

• Planning and scheduling actions 
 



The equipment regarded as most critical receives the higher allocation of resources. Equipment 
regarded as less critical or “non-critical” receives an allocation of priority and resources too, but 
with consideration for its lower position on the criticality ranking. 
 
All equipment within the facility should be evaluated and processed through the criticality 
ranking evaluation.  A determination should be made on each individual piece of equipment. 
This procedure applies to all institutional, test/research and central processing facilities, 
structures, systems, equipment (rotating or fixed), and other components (electrical, mechanical 
and instrumentation). The Maintenance Program Manager is responsible for ensuring that a 
criticality ranking is developed and maintained for each area or piece of equipment. 
 
The criticality ranking is not intended to fulfill any regulatory requirements nor preclude or 
replace any safety studies. Safety is a key component of the development of NASA criticality 
rankings. Once a criticality ranking is developed, it should remain reasonably static unless a 
change occurs in the process or mission climate. If a change does occur, then the list must be 
reviewed and updated to reflect the site’s new needs. This review and updating of the critical 
equipment list should be part of the site Management of Change procedure. 
 

Development Process 
Before beginning the process there is some prerequisite work that must be completed in order 
to make the process flow more smoothly. Following are some suggestions to minimize the time 
investment required. 
 
Select an Evaluation Team 
Selection of an evaluation team is a key to the success of this process. There should be a good 
mix of expertise on the team. There should be someone knowledgeable about the process, 
environmental issues, maintenance, and operation of the facility.  Some suggested people might 
be: process/facility engineer, maintenance or reliability engineer, appropriate maintenance 
technician(s), safety and environmental contact, scheduler and other management personnel.  
The team should have a maximum of 6-8 team members.  Anything more than that will not be 
productive. 
 
Drawings 
Each person who participates in the evaluation process should have an up to date set of Piping 
& Instrumentation Diagram’s, facility and utility drawings, etc. 
 
Data 
Utilizing the Master Equipment List or data downloaded directly from the Computerized 
Maintenance Management System (CMMS); develop an equipment list on an EXCEL 
spreadsheet. 
 
The following data should be collected or downloaded for each piece of equipment: 
 

• Equipment Name 

• Equipment Number 

• Equipment Type 

• Cost center (optional) 

• Previous years Maintenance cost data, including: 
o Repair Work Orders 
o Cost of each Repair Work Order 



o Down time attributed to Work Order 
 
All personnel participating in the development process should meet together as a team to 
assign the values to the criticality categories. 
 
Suggestions for Criticality Evaluation 

• When trying to decide on a Mission Impact and Safety rating for a piece of equipment, 
evaluate the most-likely scenario.  When going thru this process having an FMEA 
available for each type of equipment would be beneficial. 

• When determining the Schedule (Time Impact) that a failure will have, you need to 
understand the amount of time needed to obtain the replacement material, complete the 
corrective maintenance tasks, and return the equipment to operation. 

• Redundant equipment should be treated as standalone equipment during the evaluation 
process.  There still needs to be the same level of predictive maintenance or failure 
finding tasks performed as that for critical equipment. The redundant equipment must be 
ready to perform its function when called upon.  

• Some judgment will be required when evaluating the different scenarios. It is 
recommended that the team consider the likelihood of some of the scenarios when 
determining the ratings. 

 

 

Categories 
The criticality ranking of each piece of equipment is based on the following four (4) categories: 
 

• Safety (Including personnel safety and environmental impacts) 

• Mission Impact 

• Schedule 

• Cost 
 
The four categories are not equally important and there are a number of ways to quantify the 
importance of the four categories relative to each other.  If the importance of multipliers for 
safety and mission are set too high, facility availability and infrastructure issues could be lost at 
the bottom of the list. If only facility availability or cost issues are considered, there is a risk of 
ignoring one of the former. 
 
Therefore, after considering various ways to quantify the importance of these issues, the 
following multipliers of importance for the categories are recommended. 
 
 

Category Importance 
Multiplier 

Safety 4 

Mission Impact 3 

Schedule 2 

Cost 1 

 
Note: The weighted factors above are suggested. Each Center may choose to change the 
factors based on individual needs or situations. 
 



Determination of Values 
Each category has five levels of hierarchy of importance to events and consequences.   
 
For Safety, the following ratings are recommended: 
 
Level Impact         

1. Failure could result in a magnitude of harm or discomfort that is not greater than 
ordinarily encountered in daily life; or a non-compliance with internal safety, health or 
environmental policy and procedures. 

2. Failure could result in a need for minor first-aid treatment (does not adversely affect 
personal safety or health); or an administrative safety, health or environmental non-
compliance. 

3. Failure could result in a need for medical treatment for an injury or incapacitation; or a 
moderate regulatory safety, health or environmental non-compliance (i.e. facility 
jeopardy). 

4. Failure could result in a severe injury or incapacitation; or a major regulatory safety, 
health or environmental non-compliance (i.e. center wide impact; temporary/work-around 
to non-compliance are feasible). 

5. Failure could result in a loss of life or total permanent disability; or a significant 
regulatory safety, health or environmental non-compliance (i.e. non-compliance results 
in center shutdown; temporary/work-around to non-compliance not feasible). 

 
For Mission impact, the following ratings are recommended: 
 
Level Impact             

1. Non mission impact or facility with a low MDI between 0 and 9. 
2. Potential mission impact and a facility with a moderate MDI between 10 and 54. 
3. Potential mission impact and a facility with a relevant MDI between 55 and 70. 
4. Potential mission impact and a facility with a significant MDI between 71 and 85. 
5. Potential mission impact and a facility with a critical MDI between 86 and 100. 

 
For Schedule, the following ratings are recommended: 
 
Level Impact             

1. Failure could result in an insignificant disruption of center services, or an insignificant 
disruption of center operational support, or an insignificant disruption of facility operation. 

2. Failure could result in a minor disruption of critical center-wide services or operational 
support for < 1 day, or the inoperability of a facility for < 1 week. 

3. Failure could result in a moderate disruption of critical center-wide services or 
operational support for >1 day, or the inoperability of a facility for >1 week. 

4. Failure could result in a major disruption of critical center-wide services or operational 
support for >1 week, or the inoperability of a facility for >1 month. 

5. Failure could result in a significant disruption of critical center-wide services or 
operational support for >1 month. 

 
For Cost, the following ratings are recommended: 
 
Level Impact             

1. Replacement, repair or production loss costs less than $1K. 
2. Replacement, repair or production loss costs between $1K and $50K. 



3. Replacement, repair or production loss costs between $50K and $250K. 
4. Replacement, repair or production loss costs between $250K and $1M. 
5. Replacement, repair or production loss costs greater than $1M. 

 
 
 
See Table below that incorporates categories and determination of values.



 

Qualitative Very Low Low Moderate High Very High 

Quantitative 1 2 3 4 5 

Safety 

• Personnel 

• Environmental 

Failure could 
result in a 
magnitude of 
harm or 
discomfort 
that is not 
greater than 
ordinarily 
encountered 
in daily life; or 
a non-
compliance 
with internal 
safety, health 
or 
environmental 
policy and 
procedures. 

Failure could 
result in a need 
for minor first-aid 
treatment (does 
not adversely 
affect personal 
safety or health); 
or an 
administrative 
safety, health or 
environmental 
non-compliance 

Failure could 
result in a need 
for medical 
treatment for an 
injury or 
incapacitation; 
or a moderate 
regulatory 
safety, health or 
environmental 
non-compliance 
(i.e. facility 
jeopardy) 

Failure could 
result in a 
severe injury or 
incapacitation ; 
or a major 
regulatory 
safety, health or 
environmental 
non-compliance 
(i.e. center wide 
impact; 
temporary/work-
around to non-
compliance are 
feasible) 

Failure could 
result in a loss of 
life or total 
permanent 
disability; or a 
significant 
regulatory 
safety, health or 
environmental 
noncompliance 
(i.e. non-
compliance 
results in center 
shutdown; 
temporary/work-
around to non-
compliance not 
feasible) 

Mission Non mission 
impact or 
facility with a 
Low MDI 
between 0 
and 9 

Potential 
mission impact 
and a facility 
with a Moderate 
MDI between 10 
and 54 

Potential 
mission impact 
and a facility 
with a Relevant 
MDI between 55 
and 70 

Potential 
mission impact 
and a facility 
with a Significant 
MDI between 71 
and 85 

Potential 
mission impact 
and a facility 
with a Critical 
MDI between 86 
and 100 

Schedule 

• Time Impact 
(downtime) 
 

Failure could 
result in an 
insignificant 
disruption of 
center 
services, or an 
insignificant 
disruption of 
center 
operational 
support, or an 
insignificant 
disruption of 
facility 
operation 

Failure could 
result in a minor 
disruption of 
critical center-
wide services or 
operational 
support for < 1 
day, or the 
inoperability of a 
facility for < 1 
week 

Failure could 
result in a 
moderate 
disruption of 
critical center-
wide services or 
operational 
support for >1 
day, or the 
inoperability of a 
facility for >1 
week. 

Failure could 
result in a major 
disruption of 
critical center-
wide services or 
operational 
support for >1 
week, or the 
inoperability of a 
facility for >1 
month 

Failure could 
result in a 
significant 
disruption of 
critical center-
wide services or 
operational 
support for >1 
month 

Cost 

• Replacement \ 
Repair 

• Production 
Loss 

Replacement, 
repair or 
production 
loss costs less 
than $1K 

Replacement, 
repair or 
production loss 
costs between 
$1K and $50K 

Replacement, 
repair or 
production loss 
costs between 
$50K and $250K 

Replacement, 
repair or 
production loss 
costs between 
$250K and $1M 

Replacement, 
repair or 
production loss 
costs greater 
than $1M 

 
 

Calculation of Criticality Score  
 
Once the level for each of the categories is determined, the following formula is used to 
calculate the criticality score: 
 
Criticality Score: 
  

Criticality = [4*(Safety) + 3*(Mission) + 2*(Schedule) + 1*(Cost)]2 



 
Once all the criticality scores are determined, a graphical representation should be done of all of 
the scores for the facility.  From the graphical representation the various levels of criticality can 
usually be determined by the ‘steps’ in the graph.  See EXAMPLE. 
 
Levels of Criticality: 

• Level 1 = Typically top 20% or first major step in graphical representation 

• Level 2= Typically 21% to 50% or second major step in graphical representation 

• Level 3 = Typically 51% and 75% or third major step in graphical representation 

• Level 4 = Typically bottom 25% or last major step in graphical representation 
 

Using the Critical Ranking of the Equipment List 
Once the criticality ranking has been determined for the equipment, then resources can be 
appropriately allocated.  As stated before, the equipment regarded as most critical receives the 
higher allocation of resources.  Equipment regarded as less critical or “non-critical” receives an 
allocation of priority and resources too, but with consideration for its lower position on the 
criticality list. 
 
Examples of action taken for Level 1, Critical equipment, would be: 

• Regulatory required inspections 

• More frequent preventive maintenance tasks 

• Additional Condition and/or Continuous-Based or Online Monitoring 

• More spare parts 

• Upon failure of a critical device, performance of an RCA based on criteria listed in Root 
Cause Failure Analysis. 

 
Examples of action for Level 2 equipment might be: 

• Less frequent predictive and preventive maintenance tasks and monitoring 

• Stocking fewer spare parts 

• Less frequent Condition monitoring 
 
Examples of action for Level 3 equipment might be: 

• Run to failure (where appropriate) 

• Stocking fewer spare parts 

• Less predictive and preventive maintenance tasks 

• No Condition monitoring 
 
Examples of action for Level 4 equipment might be: 

• Run to failure 

• No spare parts 

• No predictive and preventive maintenance tasks 

• No Condition monitoring 
 
 
 

EXAMPLE OF CRITICALITY SCORING AND LEVELS 



Example Data 

Asset ID Asset Desc Comp Desc 
(4) 

SAF 
(3) 
MIS 

(2) 
SCH 

(1) 
CST 

CI^2 
Score 

1118395 
HVAC 049-256 
COMPRESSOR 

AIR COMPRESSOR 5 1 3 3 1024 

1124932 
HVAC 049 AIR 
COMPRESSOR 

AIR COMPRESSOR 5 1 3 3 1024 

1117973 HVAC 049-PENT AHU 
AIR HANDLER LARGE (DIRECT 
EXCHANGE) 

5 1 3 2 961 

1118252 
HVAC 049-024 AIR 
HANDLER UNIT 

AIR HANDLER LARGE (DIRECT 
EXCHANGE) 

5 1 3 2 961 

1116354 
HVAC 049D 01 PACKAGE 
AIR UNIT 

PACKAGED HVAC UNIT 5 1 2 3 900 

1116356 
HVAC 049B 01 PACKAGE 
AIR UNIT 

PACKAGED HVAC UNIT 5 1 2 3 900 

1119093 
HVAC 049-024 NON-POT 
HOT WATER CIRC PUMP 

PUMP, CENTRIFUGAL, MOTOR 
DRIVEN 

5 1 2 2 841 

1119094 
HVAC 049-024 
DOMESTIC HOT WATER 
CIRC PUMP 

PUMP, CENTRIFUGAL, MOTOR 
DRIVEN 

5 1 2 2 841 

1118271 
HVAC 049-024 STEAM 
VALVE 

STEAM VALVE (PR, RO, MO) 5 1 1 1 676 

1118325 
HVAC 049-024 STEAM 
VALVE 

STEAM VALVE (PR, RO, MO) 5 1 1 1 676 

1118875 
HVAC 049-024 RELIEF 
VALVE 

RELIEF VALVE 5 1 1 1 676 

1118933 HVAC 049-011 PRV RELIEF VALVE 5 1 1 1 676 

1112394 
HVAC 049-100 AIR 
HANDLER UNIT 1 

AIR HANDLER SMALL (DIRECT 
EXCHANGE) 

4 1 2 2 625 

1112395 
HVAC 049-100 AIR 
HANDLER UNIT 2 

AIR HANDLER SMALL (DIRECT 
EXCHANGE) 

4 1 2 2 625 

1118173 
HVAC 049-102 
CONDENSING UNIT #1 

CONDENSING UNIT 4 1 2 2 625 

1118174 
HVAC 049-102 
CONDENSING UNIT 

CONDENSING UNIT 4 1 2 2 625 

1117961 
HVAC 049-241 FAN COIL 
UNIT 

FAN COIL UNIT (FCU) 4 1 2 2 625 

1117962 
HVAC 049-239 FAN COIL 
UNIT 

FAN COIL UNIT (FCU) 4 1 2 2 625 

1118392 HVAC 049-256 HEATER 
UNIT HEATER (ELEC /GAS /HW 
/STEAM /IR) 

4 1 2 1 576 

1119098 
HVAC 049-1C UNIT 
HEATER 

UNIT HEATER (ELEC /GAS /HW 
/STEAM /IR) 

4 1 2 1 576 

1113328 
HVAC 049-256 AIR 
DRYER 

AIR DRYER (REFRIGERATED 
TYPE) 

4 1 1 2 529 

1118391 
HVAC 049-256 AIR 
DRYER 

AIR DRYER (REFRIGERATED 
TYPE) 

4 1 1 2 529 

1117953 
HVAC 049-246 VAV 
DAMPER BOX 

VARIABLE AIR VOLUME (VAV) 
DEVICE 

4 1 1 1 484 

1117954 
HVAC 049-245 VAV 
DAMPER BOX 

VARIABLE AIR VOLUME (VAV) 
DEVICE 

4 1 1 1 484 

1119030 
HVAC 049-1C 
EXPANSION HOT 
WATER TANK 

EXPANSION TANK 3 1 1 1 324 

1119039 
HVAC 049-1C 
EXPANSION HOT 
WATER TANK 

EXPANSION TANK 3 1 1 1 324 

1117977 
HVAC 049-203-1 
HUMIDIFIER 

HUMIDIFIER - GAS STEAM 1 1 2 1 144 

1117978 
HVAC 049-203-1 
HUMIDIFIER 

HUMIDIFIER - GAS STEAM 1 1 2 1 144 

1119065 
PLMB 049-1C 
CONDENSATE TANK 

CONDENSATE TANK 1 1 2 1 144 

1118751 
HVAC 049-BSMT AIR 
FILTER 

STRAINERS / FILTERS 1 1 1 1 100 

1118913 HVAC 049-038 FILTER STRAINERS / FILTERS 1 1 1 1 100 

1117938 
HVAC 049-250 STEAM 
TRAP 

STEAM TRAPS 1 1 1 1 100 

1118351 
HVAC 049-256 STEAM 
TRAP 

STEAM TRAPS 1 1 1 1 100 

FN7745 
NATURAL GAS 
REGULATOR 

NATURAL GAS REGULATOR 1 1 1 1 100 

FN7748 
NATURAL GAS 
REGULATOR 

NATURAL GAS REGULATOR 1 1 1 1 100 



1118958 
HVAC 049-37A WATER 
COOLER 

WATER COOLER 1 1 1 1 100 

1119182 
HVAC 130-HALL WATER 
COOLER 

WATER COOLER 1 1 1 1 100 

 
 

Graphed Scores (Example Equipment Prioritization) 

 
 
Level 1: Priority 1 Equipment 
Level 2: Priority 2 Equipment 
Level 3: Priority 3 Equipment 
Level 4: Priority 4 Equipment 



APPENDIX B – TIERED MAINTENANCE 

 Tier 1: Facilities that are required to meet the center’s critical missions. NTE 25% of all 

facilities. (i.e.: Critical Infrastructure; High Risk; Highly Critical (Mission Launch & 

Monitoring); High Visibility).  The goal of the maintenance program for facilities in Tier 1 

is to maintain or improve FCI. 

Tier 2: Facilities that are mission dependent. (i.e.: Data centers; Support services; 

Component Shop; Lab; Fab Shop; Non critical (NC) infrastructure). The goal of the 

maintenance program for facilities in Tier 2 is to maintain FCI. 

Tier 3: Facilities that are non-mission dependent. (i.e.: Office spaces; Fitness center; 

Historical assets; Climate controlled warehouses; NC). The goal of the maintenance 

program for facilities in Tier 3 is to allow a possible decrease of FCI by < 5% over a 5 

year time span. 

Tier 4: Facilities that are non-essential. (i.e.: Non-climate controlled storage; Standby; 

Mothball; Abandoned; NC). The goal of the maintenance program for facilities in Tier 4 

is to allow a possible decrease of FCI by >5% over a 5 year time span. 

In order to create a consistent facility ranking throughout the centers the following 

guidance is provided below. MDI, Criticality and Risk scores will be averaged to 

determine the Tier. 

Mission Dependency Index (MDI) (per RPMS):  Tier 1 - Critical MDI (86-100), Tier 2 - 

Significant MDI  

(71-85), Tier 3 - Relevant MDI (55-70), Tier 4 - Moderate/Low MDI (0-54) 

Facility Criticality (per NPR 8831.2F Table 10-2): Tier 1 - Criticality 1 and 2, Tier 2 – 

Criticality 3 and 4, Tier 3 - Criticality 5 and 6, Tier 4 – Criticality 7 and 8  

Status (per RPMS):  Active - Tier 1,2,3; Inactive - Tier 4 

Risk Score (per NPR 8000.4B) Tier 1 - (20-25), Tier 2 - (11-19), Tier 3 - (5-10), Tier 4 - 

(1-4) 

The ranking is summarized below:  

 

Facility

Criticality 1 2 3 4 5 6 7 8

Status

Green

(4-1)

Active Inactive

(55-70)

Moderate/Low

(0-54)

Risk
Red

(25-20)

Yellow

(19-11)

Green

(10-5)

TIER 1 TIER 2 TIER 3 TIER 4

MDI
Critical

(86-100)

Significant

(71-85)

Relevant



    

MDI, Criticality and Risk scores will be averaged to determine the Tier. See examples 

below:  

MDI = 63 (Relevant) = Tier 3    MDI = 90 (Critical) = Tier 1 
Criticality = 3       = Tier 2    Criticality = 2  = Tier 1  
Risk = 20 (Red)       = Tier 1    Risk = 15 (Yellow) = Tier 
2 
(3+2+1)/3 = 2.00 = Tier 2    (1+1+2)/3 = 1.33 = Tier 1  
 
MDI scores and Status are taken from RPMS. These can be revised/updated if needed. 

Facility Criticality and Risk scores need to be generated by each center.  

 
 
APPENDIX C - MINIMUM MAINTENANCE REQUIRED MATRIX 

 

TIER 1 TIER 2 TIER 3 TIER 4

Average Score <1.50 1.50 - <2.50 2.50 - <3.50 >=3.50

Expectation

Maintain 

or 

improve 

FCI

Maintain FCI

Possible decrease 

of FCI by < 5% over 

a 5 year time span

Possible decrease of 

FCI by > 5% over a 5 

year time span



 

Minimum Maintenance Service Levels 

 

 

 

 

 

 

 

Tier 1 Tier 2 Tier 3 Tier 4 Assumptions

Life Safety PM/CBM/PT&I PM PM PM *
Fire detection & suppression, exit lights, fire 

detection, backflow preventors, etc.

* Only for non abandoned 

facilities

Code Compliance PM PM PM RTF * NFPA, ASME, etc.

Structure RTF RTF RTF RTF PM Preventive Maintenance

Roof PM/PT&I PM/PT&I PM/PT&I RTF CBM Condition Based Maintenance

Exterior RTF RFT RTF RTF RTF Run to Failure

Plumbing PM PM PM RTF

HVAC PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Electrical PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Utilities PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I PM/CBM
Electrical distribution, potable water, sewer, steam, 

chilled water

Control systems PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Interior Finishes RTF RFT RTF RTF

Conveyance PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I PM/Tag out

Tier 1 Tier 2 Tier 3 Tier 4

Utility Interfaces

(Distribution)
PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I

Central plant PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Process Support Systems 

(Chemicals, Air & Gas)
PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Cooling Water Systems PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Closed-Loop Water PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Mission Support Systems PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF
Examples: launch systems, research systems, test 

systems, etc. 

Vent Systems PM PM PM RTF

Heating Systems PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Drive Systems PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Tunnel Specific Systems PM/CBM/PT&I PM/CBM/PT&I PM/CBM/PT&I RTF

Lab Specific Systems PM PM PM RTF

Ancillary Systems PM/PT&I PM/PT&I PM/PT&I RTF

Minimum Maintenance Service Levels

Research and Testing Facilities

Institutional Systems



Typical CBM Parameters and Equipment 
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Bearing, Temperature/Analysis x x x x x x x

Breakaway or Coast-Down Testing x x x x

Eddy Current Testing x x x

Electrical Monitoring x x x x x x x x

Electrical Testing x x x x x x x x x

Flow Measurement / Differential 

Pressure x x x x x x x x x

Insulation Resistance x x x x x x x x

Lubricant, Fuel Analysis x x x x x x x x

Motor Circuit Analysis x x x x x x x

Motor Current Signature Analysis x x

Non-Destructive Testing x x x x x

Performance Monitoring including 

Building Automation System x x x x x x x x x x x x x

Polarization Index x x x x x

Infrared Thermography x x x x x x x x x x x x x x x x

Ultrasonic Analysis x x x x x x x x x x x x x x x

Valve Operator Testing x

Vibration Monitoring/Analysis x x x x x x

Visual Inspection x x x x x x x x x x x x x x x x x x x x x x

Wear Particle Analysis x x x x x

CBM TECHNOLOGIES

Equipment Class


