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ABSTRACT

This document summarizes the Level of Repair (LOR) analysis
by tabulating the LOR decisions for all the items analyzed
for the externally mounted , automatically expelled/inflated
multiplace lift raft for helicopters, Automated Life Raft
(ALR) and the sink rate delay/improved in-water stability
f~r helicopters (Helicopter Flotation System) (lIPS).

4

KEY WORDS

Automated Life Raft

Weapon Replaceable Assemblies

Work Unit Codes

Optimum Repair Level Analysis
• Helicopter Flotation System
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ABBREVIATIONS

ALR Automated Life Raft

ORLA Optimum Repair Level Analysis

WRA Weapon Replaceable Assemblies

WUC Work Unit Codes

lIPS Helicopter Flotation System

SDLM Standard Depot Level Maintenance

BCM Beyond Capability Maintenance

IMA Intermediate Maintenance Activity

NSN National Stock Number
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1. INTRODUCTION (ALR)

This report summarizes the methodology and results of the Level
of Repair (LOR) analysis conducted on applicable Automatic Life
Raft (ALR) installation components. The LOR model is described ,
and tabulated inputs and outputs of model manipulations are
provided. Three significant units were analyzed ; the Weapon
Replaceable Assemblies (WRA ’s), along with their identifying Work
Unit Codes (WUC ’s) are listed below.(item part numbers have yet
to be established )

WRA WUC

Life Raft Container 91181.00
Cockpit Control 91182.00
Cabin Control 91183.00

Components housed within the Life Raft Container were not con-
sidered during the LOR analyses since these components would be
Government Furnished Equipment (GFE).

2. LOP RECOMMENDATIONS (ALR)

Multiple exercising of the model with significant variance of the
driving variables of unit cost and removal rate indicate that
decision to repair a].]. three WRA ’s at the intermediate level of
maintenance is valid. Substantiation for this recommendation is
provided in subsequent paragraphs and justify the Maintainability
Block Diagram and Mathematical Model contained in Report
D2l0—l 1163—l.

3. ANALYTICAL PROCEDURE

The procedure used to establish the level of repair recommendations
is called the Boeing Vertol Optimum Repair Level Analysis (ORLA)
model. ORLA has been applied successfully on existing government
programs and its use on the ALR study is considered cost effective.

3.1 ORLA Model. This model simulates the support scenario for an
equipment life cycle and computes the relative suFport cos ts for
three maintenance alternatives; i.e., discard upon failure , repair
at the intermediate level of maintenance or repair at depot. The
model inputs forty-one support parameters and computes 65 coSt out-
puts relative to the three decision alternatives. The first 19
input parameters are described in Table 1 and are the parameters
most affec ted by equipn~ent design. The next 22 parameters , listed
in Table 2, are semi-fixed variables and are primarily government
supplied data describing life cycle, force size and structure,
and cos t constants currently ap~iied by the government. The semi-
f ixed variables currently emp loyed in the model are shown in
parenthesis in Table 2.

SHEET 9
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f TABLE 1
‘p

ORLPI INPUT DATA
ELEMENTS 1-19 DESCRIPTIONS

CONTRACTOR INPUT

1. Procurement cost of one repairable WRA
2. Procur ement cost of one discardable WRA
3. Repairable WRA replacement rate per million f l ight  hours
4. Discardable WRA replacement rate per million fl ight hour s
5. Number of WRA ’s per aircraft
6. BCM9 rate
7. Maintenance manhours required to repair WRA
8. Range ( number) of parts to be provisioned for repair
9. Number of new part types to be placed in inventory

10. Number of maint. instruction pages required for WRA
faul t  isolation

11. Number of ma int. instruction pages required for WRA
repair actions

12. Unpackaged weight of WRA (pounds )
13. Initial cos t of PGSE required for repair (per site)
14. PGSE year ly maintenance cost ( decimal % of initial cost)
15. Initial prorated cost of CGSE required for repair (per

site)
16. CGSE yearly maintenance cost (decimal % of initial cost)
17. Bench floor space for repair activity (square feet)
18. Yearly cost to train personnel per repair activity
19. Average cost of parts per WRA repair action.

•O R.., 4 M . 44  .
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TABLE 2

ORLA INPUT DATA
ELEMENTS 20-41 DESCRIPTIONS

GOVERNMENT INPUT

20. Length of depot pipeline - months (6.0)
21. Intermediate maintenance activity turnaround time -

days (20.0)
22. Order and shipping. time - days (3.0)
23. Depot labor wage rate — $/hour (12.87)
24. IMA labor wage rate — S/hour (8.93)
25. Cost to introduce new part in inventory (206.23)
26. Yearly cost to keep part in inventory (375.68)
27. Average cost of originating one page of tech data (150.00)
28. Cost to introduce new assembly in inventory (233.09)
29. Yearly cost to keep new assembly in inventory (587.49)
30. Preparation for shipping labor rate — $/pound (0.19)
31. Preparation for shipping material rate — $/pound (0.10)
32. Shipping rate to/from depot - S/pound (0.60)
33. Packaged to unpackaged weight ratio (1.30)
34. Supply admin. cost — $/NSN/year (4.93) - .
35. System life cycle - calendar years (10)
36. Aircraft utilization - flight hours/month (69)
37. Number of intermediate maintenance activities (5)
38. Receiving .charges for each order (12.00)
39. Cost of maintenance space - S/square foot/year ( 10.00)
40. Yearly storage cost — decimal % of unit cost (0.20)
41. Number of aircraft supported per IMA (225)

ro~~ , 442 04 ISP 
-
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3.2 ORLA Model Ou~,put. Using the input variables the model
• simulates a logistics support life cycle, and prints out cost

elements relating to discard , intermediate and chepot repair
alternatives. Descriptions for the numerical line entries of the
printed output are given in Table 3.

4. ALR INSTAL LATION ORLA’S

Due to the f l u idity of this conceptual study of the ALR installa-
tion , it was decided to conduct multiple ORLA ’s on each ALR
component to ensure the validity of the level of repair decisions .
Two of the major drivers of the ORLA are the variables of unit cost
and the replacement frequency. Each of these parameters was
significantly changed three times while holding all other variables
constant. The resultant nine ORLA ’s for each component are sum-
marized in the following paragraphs. The detail input and output
readouts of each ORLA run are contained in the Appendix.

4.1 Life Raft Container ORLA Summary. Life Raft Container ORLA ’s
were conducted at unit costs of $300, $600 and $1200 with Mean
Time Between Removals (MTBR’ s) of 400, 10,000 and 20,000 hours.
Figure 1 is a chart of the relative merits of the repair decisions
compared against the cost of discard (the most costly decisions in
all cases). Intermediate level repairs ranged from 88% to 33% of
discard costs, while depot ranged from 91% to 42%. Intermediate
repair was most cost ef fective for all runs . However , at the high
MTBR of 20,000 flight hours, intermediate and depot repair decision
were close. As the MTBR decreased , the intermediate level decision
became more pronounced . The decision of intermediate repair of the
life raft container is considered valid.

4.2 ALR Cockpit Control ORLA Summary. The ORLA ’s conducted used
unit costs of $50 , $100 and $200 coupled with MTBR ’s of 1,000,
5,000 and 10,000 hours. The results of these .ORLA ’s are portrayed
in Figure 2 as a comparison against discard , the most costly con-
cept. The validity of the intermediate repair level concept is
easily recognized as it ranges from 78% to 33% of the discard cost.

4.3 ALR Cabin Control ORLA Summ~~y. Figure 3 presents the results
of the Cabin Control ORLA ’s. Unit Costs of $75, $150, $300 and MTSP~~
of 1,000, 5,000 and 10,000 hours resulted in an Intermediate level
repair decision.

5. INTRODUCTION (}IFS)

This report surui’arizes the rationale used to establish the Level of
Repair (LOR) for Helicopter Flotation System (HFS) components . As
indicated in subsequent paragraphs , application of the Optimum
Rc~pair Level Analys i s  (OR LA ) model was not required . Signif icant
I1F~ c~~ior~ Repla ceable Assemblies (WRA ’s) addressed , along with
thc’ir Uork m i t  Coc1~ s (WUC ’s) are listed below. (Item part numbers . 

-

have yet to be established)

‘Op.u ...~~..
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5. (Continued)

WUC

Float 91211 and 91221
Cockpit Control 91231
Cabin Control 91232

System components which will be Government Furnished Equipment (GFE )
are not considered in this report since their maintenance shall be
as directed by the Government .

6. LOR RECOMMENDATIONS (HFS)

Overall LOR recommendations are as follows :

LOR

Float (Flotation Bag) Depot (NARF )
Cockpit Control Intermediate (AIMD )
Cabin Control Intermediate (AIMD )

These recommendations have been implemented in the Maintainability
Block Diagram and Mathematical Model contained in Report
D2 10—l1163— 1.

7. LOR RATIONALE

7.1 Float (Flotation Bag) Rationale. Requirements to be imposed
on flotation bag suppliers negate the requirement for fleet level
repair. The bags shall be so designed that they shall not require
inspection or testing between the 24 month 11-46 helicopter Standard
Depot Level Maintenance (SDLM) . When used as part of an 11-46 water
reco~tery operation , the bag shall either be discarded or shipped

~-to depot for repair. No other maintenance , with the exception of
pod ~ecurity inspections , shall be required . Based on this concept,
ORLA is not required since the repair level is dictated by design
decisions and requirements imposed on suppliers.

7.2 Controls Rationale. The decision to repair the cockpit and
cabin controls at the intermediate level of maintenance is based
on their similarity to the control units of the Automatic Life
Raft (ALR) installation . In the event that both the ALR and HFS
are installed in the 11-46 helicopter , it is anticipated that the
controls for both systems will be installed in common control units.
The ORLA model was exercised on the ALR control units to determine
their LOR as described in Paragraphs 3 and 4.  These paragraphs
describe the analytical procedure and model used.

c0...,  46. -I .‘
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