AFMC - Safety - Assessing Risk - Risk Value Number Process

The risk value number (RVN) is a qualitative conversion method for categorizing an acquisition program’s risk, based on program data available early in the acquisition.  It seeks to use program peculiarities to provide a consistent, reproducible method for determining the safety product most fitting to the program being considered.  Rationale for the factors and weighting of elements is as follows:

Factors Rationale - Weight as: High (5), Medium (3), Low(1)

1.  Mission critical

High - One of few items, or of strategic importance (i.e. B-2 or JSTARS aircraft), where loss of a single asset adversely affects AF capability

Medium - Items where loss of a single asset does not significantly affect AF capability but would represent a high dollar cost loss (i.e. C-130H or F-16)

Low - Items where loss of a single asset would have minimal affect on AF capability or where replacement items are readily available (C-21, F-16 engine)

2.  Scope of effort (relates to the number of functions required in performance of tasks)

High - Operations involve a large portion of the asset.  Includes flight critical software development or modifications.

Medium - Operations involve a moderate portion of the asset (i.e. avionics upgrades, depaint/paint, engine upgrades)

Low - Operations involve single parts or systems of aircraft (i.e. hydraulic pump overhaul, replacement of metallic parts with composite parts)

3.  Technical difficulty

High - Requires specialized equipment or processes not readily available and, therefore, not technically feasible for most industry (B-2 depaint, repair of VLSI components, repair and modification to cutting edge technology components)

Medium - Requires some specialized equipment or processes which can be obtained, but which has limited availability and few workarounds (MC-130H radome repair, F-16 canopy repair)

Low - Requires few, if any, specialized equipment or processes and work can reasonably be accomplished by most of general industry (i.e. overhaul of hydraulic pumps, repair and maintenance of general purpose vehicles, most paint/depaint operations, most non-military unique modifications to FAA certified aircraft)

4.  Type of aircraft or component

High - Designed specifically for military use.  System or component requires specialized handling, equipment and processes to maintain serviceability (i.e. B-2, hydrazine powered EPUs) 

Medium - Modified, military derivative of commercial aircraft or equipment       (i.e. KC-10, E-8 (JSTARS) )

Low - Minimally modified or commonly used in commercial aviation or widespread use by foreign military (i.e. C-21 or C-130, K-loaders, aircraft radios and GPS, aircraft tugs and support equipment)

5.  Schedule

High - Schedule aggressive, with high technical risk and limited, if any, alternatives

Medium - Schedule moderately aggressive, technical risk manageable, adequate workarounds and viable alternatives available

Low - Schedule minimally aggressive, low technical risk, workarounds and viable alternatives readily available

6.  High risk operation involvement

High - Operations involving flight critical, fuel system components, or confined space entry, or other operations where minor process deviations can result in loss of AF personnel or assets

Medium - Operations not routinely performed in the private sector but which can reasonably be expected to be performed safely using general industry standards

Low - Operations typically performed in commercial sector, not involving flight critical, fuel system components or confined space entry

Appendix C - Elements and weighting 
If applicable, element counts as:   (Maximum of 31 elements and 50 points)

a.  Aircraft towing, parking, mooring operations
2

b.  Safeing egress and escape systems
2

c.  Grounding and bonding
1

d.  Fuel, defuel, fuel tank/cell repair operations
3

e.  Foam removal, drying, storage and installation
2

f.  On aircraft engine operation
1

g.  Engine test facility
2

h.  Removal and installation of aircraft engines
1

I.  Hangaring of fueled aircraft
1

j.  Aircraft cleaning operations
1

k.  Aerospace vehicle painting and paint removal
2

l.  Corrosion removal and treatment
1

m.  Material handling equipment 
1

n.  Aircraft jacking operations
1

o.  Handling, storing and transportation of 
1

compressed gas cylinders


p.  Handling, storage and use of flammable/combustible liquids
1

q.  Batteries
1

r.  Liquid and Gaseous Oxygen/Cryogenics
1

s.  System modifications which alter form, fit, or function
2

t.  Housekeeping
1

u.  Work stands and platforms
1

v.  Welding 
1

w.  Adverse weather warnings
2

x.  Foreign Object Damage (FOD) prevention
2

y.  Explosive Safety Requirements
1

z.  Electrostatic sensitive devices (ESD)
1

aa.  Mishap notification
3

bb. Facility fire protection
3

cc. Airfield rescue and firefighting
3

dd. Airfield criteria
3

ee. Nuclear certified equipment involved
2

Interpreting the RVN

Generally, the higher the RVN the greater the program risk, not only from a safety standpoint but successful completion of the entire effort.  The risk assessment team should try to reduce this risk to as low a level as possible, within program constraints.  Rule of thumb RVN levels are listed below.

The range for factor count alone is:


High
26 to 30 (Over half of factors are high)


Medium
14 to 24 (Over half of factors are medium and less than half the factors are high)


Low
6 to 12 (Less than half the factors are medium and no factors are high)

The point range for elements alone is:


High
36 to 50


Medium
15 to 35


Low
3 to 14 (with no element b, d, e, y, or ee operations)

Multiplying factor count by element points provides the Risk Value Number (RVN):


Factor count x element points  =  RVN

Which is compared with the following scale:

RVN s above 936 are high risk programs, require a tailored Appendix C (which normally includes more elements than for a moderate risk program), are not suitable for an indemnification option (unless unit cost is below $2000), and will require the contractor to take special care to address safety risk.  The contractor safety plan will require careful scrutiny to assure all significant risks are addressed and that the contractor demonstrates an understanding of the principles involved.

RVNs between 210 and 935 represent medium risk programs, require a tailored Appendix C (normally with fewer elements than with a high-risk program), and are not usually suitable for an indemnification option.

RVNs below 210 represent low risk programs, require a minimal Appendix C (perhaps only a mishap-reporting requirement), and are usually a suitable candidate for an indemnification option.

If a contractor proposes indemnification, the safety Appendix C will be deleted except for mishap notification, which will be excerpted from the Appendix C and transferred within the remaining parts of the contract.  The GFR, property, explosives, and other clauses as appropriate for the acquisition will remain on contract, as they are not part of the Appendix C.

_____________________________________________________________

EXAMPLE:  KC-135R drop-in depaint/paint contract

     This contract calls for delivery of aircraft at a particular rate to a contractor site for depaint, corrosion control and structural repairs on an inspect and repair as necessary basis, and repaint.  Based on their experience with this effort at the ALC, the acquisition program “team” makes the following assessment:

Factors Rationale - weight as High (5), Medium (3), Low(1)

1.  Mission critically
Medium
3

2.  Scope of effort
Medium
3

3.  Technical difficulty
Low
1

4.  Type of aircraft or component
Medium
3

5.  Schedule
Low
1

6.  High risk operation involvement
Low
1

Total Factor count:  12

Appendix C - Elements and weighting (As selected by the safety office)

a.  Aircraft towing, parking, mooring operations
2

b.  N/A


c.  Grounding and bonding
1

d.  N/A


e.  N/A


f.  On aircraft engine operation
1

g.  N/A


h.  N/A


I.  Hangaring of fueled aircraft
1

j.  Aircraft cleaning operations
1

k.  Aerospace vehicle painting and paint removal
2

l.  Corrosion removal and treatment (likely)
1

m.  Material handling equipment 
1

n.  Aircraft jacking operations
1

o.  Handling, storing and transportation of 
1

Compressed gas cylinders


p.  Handling, storage and use of flammable/combustible liquids
1

q.  Batteries
1

r.  Liquid and gaseous Oxygen/Cryogenics
1

s.  Systems
1

t.  Housekeeping
1

u.  Work stands and platforms
1

v.  Welding (likely)
1

w.  Adverse weather warnings
2

x.  Foreign Object Damage (FOD) prevention
2

y.  N/A


z.  N/A


aa.  Mishap notification
3

bb.  Facility fire protection
3

cc.  Airfield rescue and firefighting
3

dd.  Airfield criteria
3

ee.  N/A


Total element points:  35__

Risk Value Number:
Factors count x element points =  RVN


12 x 35 = 420

The RVN of 420 for our example falls within the medium risk range.  A tailored Appendix C is the appropriate safety input for the RFP.  The contractor safety plan need not address all elements of the MAC and the contractor is free to propose alternative procedures in his plan.  Although indemnification is not recommended, an indemnification based proposal for this effort would require careful evaluation of the contractor to assure he has the financial structure and stability to cover asset loss.

NOTE: We recommend anyone planning to use the RVN or similar products also become familiar with Operational Risk Management (ORM) processes as required by AFI 90-901, Operational Risk Management, and described in AFPAM 90-902, Operational Risk Management (ORM) Guidelines and Tools.
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