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Dormancy Failures

Suppose a probabilistic risk assessment includes some items 

that are subject to a significant dormant period prior to being 

operated (e.g., a mission to Mars).

One would expect the failure rate to be lower during a 

dormant period.  But by how much?

An order of magnitude?

A factor of 30?

The goal is to find a data-based source for dormancy 

factors; the dormancy factor is the ratio of the dormant failure 

rate to the combined active failure rates.
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Possible Sources

• Non-Operational Databases (NONOP-1, 1987)

• MIL-HDBK 217

• 217Plus

• Various Conversion Factors

Conversion factors are typically intended to be used on 

electronic piece parts.

NPRD-2011 (Nonelectronic Parts Reliability Database)
• Some items contain the dormant environment

– About 120, a very small percentage of the total number of items

• Probably not the items you are looking for
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Dormant GRADS

(Generic Risk Analysis Data Set)
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Dormant GRADS—Continued

Mean Error Factor a b SD Variance

Overall 1 2.0E-05 9.6 1.8E-01 9.0E+03 4.7E-05 2.2E-09

ARW 1 1.0E-04 3.9 1.0E+00 1.0E+04 1.0E-04 1.0E-08

AUF 1 4.3E-06 5.6 5.0E-01 1.2E+05 6.0E-06 3.7E-11

GF 1 1.8E-05 2.4 3.0E+00 1.6E+05 1.1E-05 1.1E-10

SF 3 5.1E-06 5.9 4.5E-01 8.7E+04 7.7E-06 5.9E-11

A 1 7.8E-06 5.6 5.0E-01 6.4E+04 1.1E-05 1.2E-10

G 1 1.8E-05 5.6 5.0E-01 2.7E+04 2.6E-05 6.7E-10

GB 1 1.5E-05 5.6 5.0E-01 3.3E+04 2.1E-05 4.5E-10

DOR 1 2.5E-07 1.2 1.3E+02 5.2E+08 2.2E-08 4.8E-16

Dormant Environment Records (DOR) 1 9 9.0

Name Quality Environment Source Failures Hours Mean Variance

Gyroscope Military  ARW NPRD-091 1 10,000 1.0E-04 1.0E-08

Gyroscope Military  AUF 16953-000 0 117,000 4.3E-06 3.7E-11

Gyroscope Military  GF NPRD-061 3 164,000 1.8E-05 1.1E-10

Gyroscope Military  SF 10219-034 2 508,000 3.9E-06 7.8E-12

Gyroscope Military  SF NPRD-077 0 63,000 7.9E-06 1.3E-10

Gyroscope Unknown   A 14182-001 0 63,865 7.8E-06 1.2E-10

Gyroscope Unknown   G 14182-001 0 27,333 1.8E-05 6.7E-10

Gyroscope Unknown   GB 27027-000 0 33,333 1.5E-05 4.5E-10

Gyroscope Unknown   SF 14182-001 0 142,735 3.5E-06 2.5E-11

Gyroscope Military  DOR 13253-000 128 518,000,000 2.5E-07 4.8E-16

Data Sources

Gyroscope GRADS Rate Based Data Sheet (per hour)

Environment Count
Parameters for Lognormal(Mean, EF) and Gamma(a, b)

Records Used Failures Used

The dormancy factor for the gyroscope is:
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Dormancy Factors

To focus on the 

central tendency of 

the data, only the 

10th to the 90th

percentiles are used.
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Dormancy Factor

Combined Dormancy Failure Distribution

Triangular Fit

Combined Data

The dormancy factor is the ratio of the dormant failure rate to the combined active 

failure rates:

The calculated dormancy factors are then fit to a distribution (in a non-standard way). 
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Dormancy Factors—Continued

Hardware Type Mean Dormancy Factor

Electrical 50

Mechanical 310

Electro-Mechanical 110

Combined 100

Electrical items are 

more susceptible to 

dormancy failures.

Triangular Distribution Details

Combined Means by Hardware Type

Recommendation: 

Include uncertainty in 

the form of a (right) 

triangular distribution.
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Using the Dormancy Factors

To model dormant failures using dormancy factor, you need:

1. The active failure rate

2. The dormant duration

The dormant failure rate is the active failure rate divided by the 

dormancy factor: 

It is important to capture the correct dormant time.  In some cases the 

dormant time could go back as far as the date the item was manufactured.  

In general, dormant time is months or years.

Also, there might be compounding factors (corrosion, thermal stress, etc.) 

that would require additional analysis. 
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Conclusions

• These factors are ballpark estimates

• If you have better data, use it

• Use a reasonable estimate for the dormant period


