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APPENDiX A

CANDIDATE SY STEMS, HIGH SEAS
Coastal

- Alerting Counterpart

1B1A Installed 500 kHz (1A2A)

1B1B Installed 2182 kHz (1A2B)

1B1C Installed L-Band SATCOM

iBiD Installed HF

- 1B2A E PIRB 2182 kHz (1A3G)

1B2B EPIRB 121. 5/243 MHz , Aircraft Overflight (1A3D)

1B2C E PIRB 121. 5/243 MHz , Orbiting Satellite (1A3E)

1B2D E PIRB 406 MHz Geostationary Satellite (1A3F)

1B3A Survival 500 kHz (1A4A)

1B3B Survival 2182 kHz (1A4B)

1B3C Survival 8364 kHz

1B4A Combination Survival Transmitting 500 , 2182 and
8364 kHz

Locating

• 2B1A Installed 500 kHz , Location Reported (2A 1A)

2B1B Installed 2182 kHz , Location Reported (2A1B)

- 2B1C Installed L-Band, Location Reported

2B1D Installed HF, Location Reported

- 
~~~• 2B2A Installed 500 kHz , Shore DF Locates (2A2A)

I. 2B2B Installed HF , Shore DF Locates
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Coastal
Locating (Cont’d) Counterpart

2B3A Installed 500 kHz , Aircraft DF/Homing (2A3A)

2B3B Installed 2182 kHz , Aircraft DF/Homing (2A3B)

2B3C Installed 156. 8 MHz , Aircraft DF/Homing (2A3C)

2B3D Installed HF , Aircraft DF/Homing

2B4A Installed 500 kHz , Ship DF/Homing (2A4A)

2B4B Installed 2182 kHz , Ship DF/Homing (2A4B)
- 

- 2B4C Installed 156.8 MHz Ship DF/Homing (2A4C)

2B4D Installed HF , Ship DF/Homing

2B5A E PIRB VHF-FM, Aircraft DF/Homing (2A7A)

2B5B E PIRB 2182 kHz , Aircraft DF/Homing (2A7B)

2B5C E PIRB UHF-AM , Aircraft DF/Homing (2A7C)

2B5D E PIRB 121. 5/243 MHz , Aircraft DF/Homin g (2A7D)

2B5E E PIRB VHF-AM, Aircraft DF/Homing (2A7E)

2B6A E PIRB VHF-FM, Ship DF/Homing (2A8A)

2B6B E PIRB 2182 kHz , Ship DF/Homing (2A8B)

L 2B6C EPIRB UHF-AM, Ship DF/Homing (2A8C)

2B6D EPIRB 121. 5/243 MHz , Ship D F/Homing (2ASD)

2B6E E PIRB VHF-AM , Ship DF/Homing (2A8E)

2B7A EPIRB 121.5/243 MHz , Doppler by Orbiting Satellite (2A9A)

2B7B EPIRB 406 MHz , Retransit NAVAID to
Geostationary Satellite (2A9B)

2B7C EPIRB 406 MHz , Retransmit NAVAID to Orbiting
Satellite

2B8A Survival 500 kllz, Shore DF (2A1OA)

2B8B Survival 8364 kHz , Shore DF
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Coastal

Locating (Conttd) Counterpart

2B9A Survival 500 kHz , Aircraft DF/Homing (2A11A)

2B9B Survival 2182 kHz , Aircraft DF/Homing (2A11B)

2B9C Survival 8364 kHz , Aircraft DF/Homing

2B1OA Survival 500 kHz , Ship DF/Homin g (2A 12A)

2B1OB Survival 2182 kHz , Ship DF/Homing (2A12B)

2B1OC Survival 8364 kHz , Ship DF/Homing

Alerting and Locating

3B1A installed 500 kHz , Alerts and Reports Location (3A 1A)
- - 

3B1B Installed 2182 kllz, Alerts and Repor ts Location (3A 1B)

3B1C Installed L-Band, Alerts and Reports Location

3B1D Installed HF, Alerts and Reports Location

3B2A installed 500 kHz Alerts , Shore DF Locates (3A2A)

3B2B Installed HF Alerts , Shore DF Locates

3B3A Installed 500 kHz Alerts , Shore Aircraft D F/Homin g (3A3A)

3B3B Installed 2182 kHz Alerts , Shore Aircraft DF/Homing (3A3B)

3B3C Installed HF Alerts , Aircraft DF/Homing

3B4A Installed 500 kHz Alerts , Shore Ship DF/Homing (3A4A)

3B4B Installed 2182 kHz Alerts , Shore Ship DF/Homing (3A4B)

3B4C Installed HF Alerts , Ship DF/Homing

3B5A E PIRB 121. 5/243 MHz Alerts by Aircraft Overflight,
Aircraft DF/Homlng (3A7A)

3B5B E PIRB 2182 Alerts , Aircraft DF/Homing (3A7B)

T 3B5C EPIRB Combination Alerts by Satellite and Located
~~
. by 2182-k Hz DF/ Homing (3A7C)
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Coastal
Alerting and Locating (Cont’d) Counterpart

3B5D EPIRB Combination Alerts by Satelli te , Located by
121. 5/243 (3A7D)

3B5E E PIRB Combination Alerts by Satellite, Located
by VHF-FM DF/Homing (3A7E)

3B5F EPIRB Combination Alerts by Satellite , Located
by UHF-AM DF/Homing (3A7F)

3B5G EPIR B Combination Alerts by Satellite , Located
by VHF-AM DF/Homing (3A7G)

3B6A E PTRB 121. 5/243 MHz Alerts by Overfligh t, Located
- • Ship DF/Homing (3A8A)

- - 3B6B E PIRB 2182 Alerts Ship in Range, Located Ship
- . .. DF/Homing (3A8B)

3B6C EPIRB Combination Alerts by Satellite, Located
by 2182 kHz DF/Homing (3A8C)

3B6D E PIRB Combination Alerts by Satellite, Located
by 121. 5/243 MHz DF/Homing (3A8D)

3B6E E PIRB Combination Alerts by Satellite , Located
by VHF-FM DF/Homing (3A8E)

3B6F E PIRB Combination Alerts by Satellite, Located
by UHF-AM DF/Homing (3A8F)

3B6G E PIRB Combination Alerts by Satellite , Located
• by VH F-AM DF/Homing (3A8G)

3B7A Survival 500 kHz Alerts , Shore DF Locates (3A9A)

3B7B Survival 8364 kHz Alerts , Shore DF Locates

3B8A Survival 500 kHz Alerts , Aircraft DF Locates (3A1OA )

3B8B Survival 2182 kHz Alerts , Aircraft DF Locates (3A1OB)

3B8C Survival 8364 kHz Alerts , Ai rcraft DF Locates
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Coastal
Alerting and Locating (Cont’d) Counterpart

3B9A Survival 500 kHz Alerts , Ship DF Locates (3A11A)

3B9B Survival 2182 kHz Alerts , Ship DF Locates (3A11B)

3B9C Survival 8364 kHz Alerts , Ship DF Locates

~~~

- 
3BIO A EPIRB 121. 5/243 or 406 MHz Alerts by Satellite ,

Doppler by Orbiting Satellite
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APPENDIXB-CO ST-BENE FIT METHODOL OGY

B.1 GENE RA L

I This appendix describes the cost—benefi t model used for evaluation of

alternative alertirg and/or locating (A/ L) systems in terms of the equations

I representing the different cost components and benefits , together with the

rationale , input parameters and format of the results. In addition , the

I procedure for computing the system effectiveness in terms of effectiveness

factors is described. The cost—benefi t model for the SA LTTI High Seas

I systems follows the same basic procudures as the model for the Coastal Area

systems.

B. i. 1 Evaluation Criteria

The basic evaluation criteria used to compare alternative systems are

the system costs and the benefits which may be derived. There are basically

two methods by which costs and benefits may be used for computing the figures

of merit (FOM) that are used for comparing alternative systems. In the f irst  - 
-

method, benefits are divided by system costs to obtain the benefit: cost ratio
- (benefit: cost) as the FOM. In the second method , costs are subtracted from

the benefits to obtain the net benefits as the FOM. The systems are then

ranked in order of preference for each FOM.

The estimated system costs cover a ten-year life cyclc and inc iudc govern-

ment initial acquisition and annual operation and maintenance costs , cost of

SAR missions , and the users ’ ini t ia l  acquisition and annual operation and main-

tenance cost. The estimated system benefits are the expected savings from

prevention of fatalit ies and property damage due to the use of the A, L system.

• B . l .2  Basic Assumptions

• All costs and benefits are computed over a 10-year ~~stc’ m life

- 

cycle and are expressed as the present value (PV) in terms of 1974

- 

dollars. The computed PV is based on a 10 percent i nterest rate.

~
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• Cost and benefit input values are generally based on 1974 data (the

base for the Coastal Area Study data). New data is converted to

the 1974 base. The assumed annual escalation factors used to

convert to 1974 dollars are derived from the Consumer

Price Index. The estimated escalation factor for converting fro m

1974 to 1976 dollars is 15 percent.

Year CPT Percent Increase

1974 147. 7 —

1975 161. 2 9%
1976 (Jime) 170.1

• Escalation factors are not used to estimate future year costs or

ben efits. However , future year costs and benefits are based on

growth in population and SAR incidents.

• Specific assumptions about the population and growth , the A/L

systems, and the SAIl region geography are exemplified in the

values of the various input param eters that are given in this

appendix.

13.2 MODEL PARAMETERS

B. 2. 1 Population and Growth Parameters

The values for the population and growth parameters are generally

derived from the Coastal Area Study. These parameters , togethe r with the

values and the variable name , are identified in Table B—i.

13.2.2 System Parameters

The basic system parameter cost data for tie High Seas systems was

used for the Coastal Area Study except for the following systems included in

B-2
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Table B-i. Population and Growth Parameters

Population Data

Assumed Annual Rate of Increase of Ships/Vessels (SA LTTI Coastal Area
Study, Table 2-2)

Commercial Ships RVC = 4%
Fishing Vessels RVF = 0. 4%

Total Ships/Vessels at Sea in SAR Regions (1975)
Atlantic Pacifi c Total

Commercial Ships 3876 2764 6640=TASC
Fishing Vessels 4779 302 1 7800 TASF

Assumed Ship/Vessel Speeds

Commercial Ships VE LC = 20 knots
Fishing Vessels VELF = 15 knots

Assumed Total Ships/Vessels
Atlantic Pacific % at Sea Total

Commercial Ships 7800 5300 69 18, 985=TCS
Fishing Vessels 4779 302 1 78 bO , 000= T FV

SAR Caseload Data (SALTTI Coastal Area Study , Table 2-4)

Base Caseload (1974)

Commercial Ships BC = 2240
Fishing Vessels BF = 5750

Assumed Annual Rate of Increase of SAR Cases

Commercial Ships RC = -1. 87%
Fishing Vessels RF = 2.06%

Percent of SAR Cases That Occu r Within 25 Mile s of Shore

Commercial Ships FCC 80%
Fishing Vessels PCF = 89. 23%

Benefits Paramete r Values (SALTT1 Coasta l Area Study, Table 2-5)

Rate of Fatalities , Fatalities per SAR Case

Commercial Ships RCF = 0. 085159
Fishing Vessels RFF = 0. 022086

Saving, Dollars per Fatality SF = $250 , 000
Saving, Property Damage , Dollars per SAIl Case

Commercial Ships SPC = $26 , 415
Fishing Vessels SPF = S 8, 612

A
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list of High Seas systems (Appendix A) but which were not considered in the

Coastal Area Study:

• All type HF systems

• All type L-Band SATCOM systems

• All Survival 8364-kHz systems

• Survival combination 500/2182/8364 kHz alerting only

• EPIRB 406 MHz , retransmitting NAVAID information to orbiting

satellite.

The basic cost data includes: Government Initial Acquisition and Installation

Cost (GACI), Government Annual Re curring Operation and Maintenance Cost

(GAOM), and unit cost (UUC) for acquisition by the user. These basic costs

for the Coastal Area systems were furnished by the Government and are contained

on data sheets included as Enclosures to Attachment 3 of this appendix. Data

sheets providing contractor estimates for the basic cost data for the listed

systems are also included in Attachment 3.

Each A/ L system has values for a series of parameters necessary to

completely describe the system with reference to this cost-benefit model. In

the equations in this appendix , “j ” generically refers to the jth A/L system.

The system parameters are identified and defined in Table B-2 and the values

are listed in tabular form in Attachment 1.

B. 2.3 Geographic Parameters

In the evaluation of the High Seas systems, the geography of the SAR region

impacts the system effectiveness as well as the expected costs and benefits.

The basic model are a for the cost-benefit methodology is the 15 by 15

degree geographic grid square. The grid parameters include geographic data ,

user distribution data , and A/L device effectiveness data. In the equations

B-4
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Table B-2. System Parameter Definitions

SER - Sequefice itumber of syatem

SALTTI - SALTTI Identification Number

N B NNA A

~f 
Satellite System: S = sha red , D = dedicated

Unique Identifiers

A = coastal , B = high seas

1 = alerting only system

2 = locating only system

( 3 = alerting and locating system

GACI — Government initial Acquisition and Installation Cost (AC&I)

GAOM — Government annual recurring operation and maintenance (O&M) costs

UUC — Unit acquisition cost to user

QUAN - Quantity of units on which a single manufactuer bases unit cost

LF - Value of learning factor for manufacture of A/ L device

NM - Number of manufacturers which can be expected to produce units

of A/ L device for market

ARG — Transmission range in nautical miles of A/ L device to alert

applicable nlatforms of opportunity

LRG - Maximu m expected range in nautical miles at which DF/ Homing

equipment becomes effective

CM - Total number of commercial ships which would logically be equipped

with and provide potential market for A/L device

FM - Total number of fishing vessels which would logically be equipped

with and provide potential market for A/ L device

CUP - Percentage of commercial ships that maintain a watch on appropriate

radio frequency of A/ L device

FUP - Percentage of fi shing vessels that maintain a watch on appropriate

radio frequency of A/ L device

B-5 
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Table B—2. System Parameter Definitions (Cont’d)

AUP — Percentage of aircraft that monitor appropriate A/ L device

radio frequency

ET — Time availability of detecting/locating facility/platform; estimated

at 0. 996 for manned terrestrial systems. Value of 1.000 is implied

for automatic monitoring equipment found on passing ships and

aircraft overflights and is also used for satellite systems which

cover area at least once a day

EA - Equipment availability in detecting/locating facility/platform;

established as 0. 995 for all systems

ES1 — Probability of success for voice/record communications within

signal environment based upon monitoring experience. Simulate s

recognition of emergency signals among those random background

signals by passing platforms of opportunity and SHUs in locating mode

ES2 — Probability of success for voice/record alerting communications

within the signal environment to shore stations. Based upon

monitoring experience and simulates recognition of an emergency

signal among those random background signals at shore stations

ES3 - Probability of success of alerting communication w ithin signal

environment to aircraft overflights. Based upon monitoring

experience and simulates recognition of emergency signals among

those random background signals received by monitoring aircraft

Note : For each type of signal effectiveness parameters, ES1, ES2 , and

ES3, background signal environment is composed of random individual

callers whose call durations are distributed about an assumed average ,

and whose signal strengths by distance are related to geographical

distribution. Multiple EPIRB effectiveness concerns probability of

failure in detecting or locating an individual EPIRB signal among

several. This prob ability is related to t ime domain ar~1 duty cycles ,

B-6 
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Table B-2 System Parameter Definitions (Cont’d)

regardless of radio frequency. It is therefore pertinent to all EPIRB

type systems. Hypothesis is that an EPIRB system can cope with

-* individual cases separated in t ime , but its real test is a capability

• to cope with several that may result from a widespread storm front.

- - EP - Propagational capability to provide adequate signal thmugh ou t

geographical zone and is a measure of percent of geography afforded

adequate coverage. Values listed in Attachment I serve two
- .  

purposes. For values less than or equal to 1. 000, value represents
- 

probability that signal will be received by system. For values
- 

greater than 1. 000 , value represents a code that calls in propaga-

tional probabilities for each of the geographic grid squares , EP 1,

EP2 , EP3, or EP4 as described under geographic parameters in

Paragraph B.2.3

EL - Probability of providing adequate location for SAR. Derived from

area of uncertainty characteristic to system. Determinat ion of the

values is explained in detai l  in Section 7.

J B-7
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I shown in this appendix, “m” generically refers to the mth grid. The grid

parameters are identified and defined in Table 13-3 and the values are listed

I in tabular form in Attachment 2.

I 
Table B—3. Grid Parameter Definitions

— 

SN - Sequence number of 15 by 15 degree grids in Atlantic and Pacifi c

Ocean SAR areas of responsibility

ID - Alphabetic pair which identifies 15 by 15 degree grid

AREA — Ocean Area of the 15 by 15 degree grid or portion thereof in square

nautical miles. General equation for computing area in square

nautical miles of a portion of the earths surface bounded by given

values of latitude and longitude is:

• 
A = - ~~~ *60 2 8~~lo ng W_ l o n g E~~*~~sin l a t N_ s i n Iat S~

DIST - Great circle distance in nautical miles to nearest SAR facility

Distance from Point A (lat A, long A) to Point B (lat 13, long B) is:

D 6 0  * arc cos [sin Eat A * sin Eat B + cos Eat A * sin lat B *

- along A - long BI]
• L - Location of nearest SAR facility
- Atlantic Pacific

B - Boston A - Adak
- .  M -M i a m i  G - G u a m
- - 0 - New Orleans H - Honolulu

P - Portsmouth F - San Francisco

S-  San Juan

CS - Expected number of commercial ships in grid square.

• - FV - Expected number of fishing vessels in grid square.

- ACT - Number of designated aircraft tracks across the grid square.

- B-8
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Table B-3. Grid Parameter Definitions (Cont’d)

J EP1 - Expected propagational capability for RF signals from

installed 500-kHz equipment on ships in designated grid

I square to nearest shore station

EP2 - Expected propagational capability for RF signals from

— installed 2 182—kHz equipment on ships and vessels in

— designated grid square to nearest shore station

EP3 - Expected propagational capability for RF signals from

installed HF equipment on ships in designated grid square

to nearest shore station.

EP4 - Expected propagational capability for RF signals from

8364 kHz survival equipment in designated grid square to

• nearest shore station.

B. 2.4 SAR Resource Parameters

The estimation of annual SAIl costs requires bas ic cost and performance

data for the primary Search and Rescue Units (SRUS). Table B-4 presents the

required data.

- - 
TABLE B-4. SRU COST AND PERFORMANCE DATA

Speed Range Range Fuel Cons. Cost
Air SRUs (Knots) (Hours) (ii. Miles) (gal/hr) ($/hour)

1 RU 16 140 13 1820 86 36. 12

2 HH52 85 2. 75 234 67 28. 14

3 HH3 110 5 550 200 84. 00

4 HC13O 250 8 2000 833 349.96

• Surface SRUs

1 PB 16 94 1500 16 6.40

2 MEC 15 333 5000 77 30. 80
- 

3 HEC 25 320 8000 157 62. 80

• - B-9 
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The speed of the SRU is given in knots and is the expected speed for

transit to and from the search area as well as during the search. The range
- in hours is the effective time that the SRU can operate - the combined transit

and search time — and does not include enroute reserve, approach and landing

reserve, alternate reserve, holding reserve, or false sighting reserve. For

air SRUs , the range was given in hours and the range in miles was derived

by multiplying the given range in hour s by the speed. For surface SBUs ,

the range was given in nautical miles and the endurance time was derived

by dividing the given range by the speed. The fuel consumption was given.

The operating cost per hour was derived by multiplying the fuel consumption

in gallons per hour by fuel costs , $0.40 for surface SRUs and $0. 42 for air

SBUs.

B. 2.5 Computed Parameters

In the development of the model equations , some specific parameters

are required. These parameters are derived from appropriate combinations

of the input parameters and are identified and defined in the following paragraph.

B. 2.5. 1 Percent Participation

Percent participation of ships/vessels identifies the portion of the

total fleet that is equipped with each A/L device.

PAC (J) = CM (j)/TCS , percent participation of commercial sHps

PAF (J) = FM (j)/TFV , percent participation of fishing vessels.

B .2.5 .2 SAR Cases per Ship/Vessel

The expected number of SAR cases per ship/vessel at sea will vary

annually. The estimate is based on the number of SAIl cases occurring

more then 25 miles from shore, the estimated number of ships/vessels at

sea in the SAR regions in 1975 , the annual rate of change of SAR cases and

the growth rate of ship/vessel population.

B-lU 
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I Expected number of SAR cases per commercial ship:

I SPSC(i) = BC* (1 + RC)’*(l - PCC)/ (TASC * (1 + RVC)~~
1
)

Expected number of SAil cases per fishing vessel:

I SPVF(i) = BF* (1 + RF) ’ * (1 - PCF)/(TASF x (1 + RVF)’1)

B. 2.5.3 SAR Cases

The number of SAR cases or incidents that is expected to occur in the

ith year and the mth grid for both commercial ships and fishing vessels is

estimated by, respectively:

SARC(i , m) = CS(m) * (1 + RVC) ’1  * SPSC(i)

= CS(m) * BC * (1 + RC)’ * (1 - PCC)/TASC

- SARF (i, m~= FV(m) * (1 + RVF) ’1  * SPVF(i)

- .  = FV (m) * BF * (1 + RF) ’ * (1 - PCF)/TASF

B.3 COSTS

The total system cost for the 10—year life cycle is derived from the

• following cost components:

TC1 = GACI + PGOM + UACI + PUOM + PSAR

where:

GACI = Government initial AC&I cost

• PGOM = Present value of Government annual recurring O&M costs

• UACI = Present value of user initial AC&I costs

PUOM = Present value of user annual recurring O&M cost

- PSAR = Present value of SAIl missions.

B-il
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1
I The cost data presentation for each system will itemize the costs in

• the following manner displaying costs broken down by Atlantic and Pac ific,

• with and without SAR costs.

I COST : ($000) AC&I PV 0 & E TOTAL 
-

GOVT: $GACI $PGOM $~FGC

[ ATL $GACIA $PGOMA $TGCA
I PAC $GACIP $PGOMP $TGCP

SAlt : $PSA R $PSAR

ATL $PSARA $PSARA
PAC $PSARP $PSARP

COMM: $CUACI $PCUOM $TCU

ATL $CUACIA $PCUOMA $TCUA
PAC $CUACIP $PCUOMP $TCUP

FISH : $FUACI $PFUOM $TFU

ATL $FUACIA $PFUOMA $‘TFUA
PAC $FUACIP $PFUOMP $TFUP

- TOTAL: w/SAR $ACI $PVOM1 $TC1

• ATL $ACIA $PVOM1A $TC1A
PAC $ACIP $PVOM1P $TC1P

- TOTAL: wo/SAR $ACI $PVOM2 $TC2

- ATL $ACIA $PVOM2A $TC2A
PAC $ACIP $PVOM2P $TC2P

B. 3. 1 Government Costs.7

There are four shore stations listed in the Pacific SAIl region and five

in the Atlantic SAR region. Therefore , Government costs are allocated 5/9

• to Atlantic and 4/9 to Pacific.

B. 3. 1. 1 Acquisition and Installation Cost

The types of initial acquisition costs are different for the terrestr ial and

satellite systems. The initial acquisition and installation costs data for the

terrestrial systems includes:

-. 13—12 
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• Type and number of installed electronic units

• Unit and installation costs

• Spare equipment, modules and parts costs

• • One time costs for test equipment, documentation and training.

The initial acquisition and in stallation cost data for the satellite sys-

tems included:

• Number of satellites and on-orbit spares required

• Expected life of satellites

• Satellite Costs ; Unit , Launch , RDT&E

• Ground Stations ; Number Required , Unit cost , RDT &E cost

The detailed costs for each system are itemized in the enclosures to

Attachment 3 to this appendix.

B. 3. 1. 2 Annual Recurring O&M Cost

The types of annual recurring O&M costs for the terrestrial (T) and

satellite systems (5) are similar as follows:

System

• Annual (Maintenance Cost) T -

(10% of unit cost)

• Number of Personnel at $10, 200 per annum T S

• Recurring Training Cost T -

• Cost of Landline s T S

• Ground Station O&E — s

The present value of the Government’s annual O&M cost is:
10

PGOM = GAOM

1 = 1  ( 1  ~INT) ’

B-13
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B.3.2 SAil Cost

The SAR cost includes only the cost of fuel for aircraft and cutter/boat

deployed on an SAlt mission. It does not include the “ SAlt Impact Cost”

that represents the acquisition and operation of additional SAR resources

due to the impact of recreational boats on SAR resources which was included

in the costs for the Coastal Area Study. Jy.

The estimated annual SAIl cost for year (i) in grid (m) is computed by:

SARCST (1, m) = [SARC (i , m) + SAR F (I , in) ] SRUCST ( m )

where SRUCST(m) is the cost to deploy SRUs to grid square m and to conduct

a search; and SARC (i , m) and SARF (i , m) are the expected number of SAR

incidents involving commercial ships and fishing vessels , respectively, during

year i in gr id square in.

The value of SRUCST(m) will depend on the type of units deployed , the

location effectiveness of the system (which determines required search time)

and the distance to the grid square search area.

The present value of the SAR costs over the 10—year life cycle is:

PSA R = (1 4- INT) ’ 

~~~ 

SA RCST (i , m)

10 M

(1 + INT ) ’ 

~~~ 

~SARC(I, m) + SARF(i, m)] * SRUCST(rn )

10 M
= 

~~~ 

BC * (i ÷ .RC)~~~ (1 - PCC) 

~~~ 

CS(m)*SRU CST(m)

10 M
BF * (1 + RF) ’ * (1 - PCF) 

~~ FV(m ) * SRUCST(m)
i=1 (1 + INT) ’ * TASF m=1
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The computation of SRUCST(m) depends on the location effectiveness

of the system, the SRUS deployed and the search time required. The first

step is to determine the radius of uncertainty of the search area. The radius

of uncertainty is determined by the equation:

RU = 256. 6316 * exp [- 2 * EVL 2] - 74. 0781

which approximates the curve shown in Figure 7-1, where EVL is the

system locat ion effectiveness. The square area of uncertainty is then de-

termined by:

A (2 * RU) 2

The search time is then determined by means of the equation:

A V*N*S*T

where: A = Area of search

V = Speed of SRU

N = Number of SRUs

S = Track spacing

T = Search time

The track spacing is computed fro m the coverage factor C, and the sweep

width W:

S = W/C

The sweep width Wis 2 * LRG , where LRG is the expected value of the de-

tection range and the coverage factor = 1. 6. The coverage factor of 1. 6

was selected as the value which gives a 0.95 probability of detection on the

first search (Ref: Figure 8-65, National SAR Manual , CG308). From the

above equations , the search time, TS, is expressed as:

TS = (~~~* RU) 2 
* 1.6

V *N*2* LRG

B-l5
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The transit t ime , TT , to grid square m is determined by:

T T =  2 * D i s t (m)
V

and the total time , T, is the sum of transit and search times.

T = TS + TT

• The next step is to determine the number and type of SBUs to be deployed.

To he eligible for deployment a SRU must be able to reach the search area and

still provide a minimum search time of 2 hours for air SRUs and 24 hours

for surface SRUs. Initially the number of SRUs to be deployed is 1, but is

increased until a number is determined such that the search mission can be

completed from eligible resources .

The following example calculations will illustrate the procedure.

• Assume EVL = . 3953 and LRG = 32

DIST(m) = 1674 miles

The required SRU resource data is:

Speed Range Cost
Air VA RHA CA

1 HU 16 140 13 36. 12

2 HH52 85 2.75 28 . 14

3 HI-fl 110 5 84. 00

4 HC13O 250 8 349. 86

Surface VS RHA CS

1 PB 16 94 6.40

2 MEC 15 333 30. 80

3 HEC 25 320 62. 80

B— 16 
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RU = 256.6316 exp [—2 * EVL 2] — 74. 0781 = 63 .28  n. miles

• A = (2 * RU) 2 16017.56 square n. miles

S = 2  * LRG/1.6 = 40

Then , for one air search unit:

HU16 HH52 HH3 HC 13O
TS = 2. 86 4.71 3.64 1.60

TT= 23.91 39.39 30 .44 13.39

T= 26.77 44. 10 34. 08 14.99

The total time computed is greater than the RHA value for each air SRU.

Further , the condition

RHA ~ TT + 2

is not satisfied. Therefore none of the air SRUs are eligible for deployment

to the search area.

For one surface search unit :

PB WMEC WHEC

TS= 25.03 26.70 16.02
TT= 209.25 223. 20 133.92

T= 234.28 249.90 149.94

The total t ime computed for the PB 234. 23 hours is greater than RHS 94; there-

fore the PB is not selected. However , the total time for the WMEC 249. 90 is

less than RHS=333 hours and therefore the WMEC is selected for deployment

and only one is required. The SRUCST in this case is:

SRUCST = 249.90 x 30. 80
= $7697

If the condition:

HHS �TT + 24

was satisfied but because of search time the total t ime constraint could not he

B-17
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met, then the number of SRU would have been increased by one and the total

time recomputed until TT + 24 � IIHS for some SRU.

B. 3. 3 User Costs

B. 3. 3. 1 Initial Costs

The user initial AC&I costs (the number of units acquired annually time s

the current unit cost UC(i)) are computed on an annual basis and the total user

initial cost is the sum of the present values of the annual initial AC&I cost.

Each year , additional units are purchased because of the population growth

and the unit cost changes because of the learning curve effect.

The number of A/L devices acquired each year is based on the potential

imrket and rate of growth and is computed as follows:

Number of units in service in ith year ,

QC (i) = CM * (1 ~ RVC)’1, Commerc ial ships

QF (i) = FM * (1 +RVF) ’~~ , Fishing vessels

Number of units acquired in ith year ,

QAC (1) = QC (1) . -

QAC (i>1) = QC (i) — QC (
~ 
—1) 

Commercial ships

QAF (1) = QF (1)
QAF (i >1) = QF (I) — QF (

~ 
— 1) 

Fishing vessels

The unit cost of the A/L device in the ith year is determined by the total

number produced (in service), number of manufacturers , and learn ing

factor.

UC (i) = UUC ( UAN * NM 
I n LF/ ln 2

The total annual initial cost by industry is obtained by multipying the units

acquired by the uni t acquisition cost:

ACUAC (1) = QAC (i) x UC (I) Commercial ships

A FUAC (i) = QAF (I) x UC (i) Fishing vessels
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The present value of the user initial AC&I costs are then computed by:

ACUAC (i) Commercial shipsCUACI 
i~~’l 

(1 ~- INT)i

FUACI = 

~~~ 
~~~~~~~~~~~~~~~ 

Fishing vessels

B. 3. 3. 2 Annual Recurring O&M Costs

The unit annual O&M cost is estimated to be 10 percent of the unit  acqui-

sition cost; therefore , the total annual O&M cost is 10 percent of the cu mulative

investment cost.

I
AOMC (I) = 0.1 * SA C UA C (I) = 0. 1 * ACUA C (i) Commercial ships

AOMF (I) = 0. 1 * SA FUA C (I) = 0. 1 * ~~~~A FUAC (i) Fishing vessels

The present value of the annual O&M costs are then computed by :

PCUOM (i JW~)’ 
Commercial ships

PFUOM = Fishing vessels

B. 4 BENEFITS

The system benefits are the savings that accrue from the preven tion of

fatalities and property damage to commercial ships and fishing vessels due to

the use of the A /L device. The benefits are initially computed for each year

in each grid of the model. The benefit data presen tation for each system will

detail the benefits in the following manner.

B-19
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I
Benefits ($000) Fatalities Prop. Damage Total

Comm $BFC $BPC $BCT

AtE ($BFCA) ($B PCA) ($BCTA)

Pac ($BFCP) ( $I3PCP ($B C TP)

Fish $BFF $BPF $BFT

Atl ($BFFA) ($BPFA) ($BFTA)

Pac ($PFFP) ($BPFP) ($BFTP)

Total $BF $BP $BT

Ati ($BFA) ($BPA) ($BTA)

Pac ($BFP) ($BPP) ($BTP)

The definition of EV(m), used in computing the expected value of benefits ,

is given in Paragraph B.5. EV(m) is the computer overall system effective-

ness in grid (m).

B.4. 1 Savings, Fatalities

The computational procedure for the annual benefits resulting from

savings due to reduction of fatalities for year (i) in grid (m) because of using

an A,’ L device is, for commercial ships and fishing vessels, respectively:

BAFC ( i,m) = SF * RFC * SARC (i,m) ~ F * PAC * EV (m)

BAFF (i , in) = SF * 11FF * SARF (i , m) * F * PAF * EV (m~

The present value for the savings, due to prevention of fatalities , is:

• 10 M
BFC = (1 +INT)

i 
~~~~ BAFC (i , m)

i =  1=1

PV of expected saving for comme rcial ships
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10 M

BFF = (1 +INT)’ ~~ BAFF (i

PV of expected saving for fishing vessels:

B. 4. 2 Savings, Property, Damage

The computational procedure for the annual benefit resulting from savings

due to prevention of property damage for year (i) in grid (I ) because of using

an Al L device is, for commercial ships and fishing vessels , respectively :

BAPC (i , m)= SPC * SA RC(i , m ) * F  * PAC * E V ( m )

BAPF (i , m) SPF * SARF (i , m)* F * PAF * EV(m)

The present value fo r the savings due to reduction of prope rty damage i s:

10 - M
BPC = (1 ÷ INT)

i BAFC (i , m)
1=1 m= 1

PV of expected saving for comme rcial ships.

10 M

BPF = (1 + INT) ’ E BAPF (i , m)
1 = 1  mn

PV of expected saving for fishing vessels.

• 
B.5 EFFECTIVENESS METHODOLOGY

This paragraph describes the procedure for computing the overall sys-

tem effectiveness factor (EV) in terms of the individual effectiveness factors

(EP, ET , EA , ES, EL). The basic procedure for evaluating the effectiveness

of the High Seas systems follows the procedu re developed for the effectiveness

evaluation of the Coastal Area systems. A variation in the basic procedure is

B—21
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required for effectiveness evaluation of each type of system; alerting only (AU),

locating only (LO), and alerting and locating (AL). The system effectiveness

• describes the probability of accomplishing the system objective AU , LO, or
• AL, in terms of the probability of the signal propagation (EP), operator avail-

ability (ET), equipment availability (EA),  signal environment (ES), arid location

(EL). There are two major differences between the methodology for the

coastal area and the high seas. In the procedure for the high seas:

1. The values of EP are dependent on the geography - the distance

between the area from where the signal originates and the station

at which the signal is received. For the several different types of

systems there are different values of EP for each designated grid

area. It therefore follows that there will be different value of EV

for each grid area , which is designated EV (m).

2. One of the major means of requesting assistance due to the occur-

rance of an event requiring SAR is the alerting of appropriate plat-

forms of opportunity, passing ships or aircraft overflights . There—

fore , the probability of accomplishing the system objective , AO,

LO, AL , must consider communications with passing ships and

aircraft overflights as well as communication with shore SAil

• stations.
-S

B. 5. 1 Ale rting Only (AU ) Methodology

- The probability of AO fro m grid (m) of only the shore SAR station is:

EAS (m) = EP (m) * ET * EA * ES

The probability of AU in grid (ml of plat forms of opportunity (using

auto alarm systems where the platforms of opportunity are commercial

ships is:
EA PC (m) = 1 - (i 

- EA * ES * ~ ( ARG) 2 
+ 2 * 2 4  ARG x VELC) 1~~

(m)
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and where the platforms of opportunity are fishing vessels:

EA PF (m) = 1 - (i = EA * ES * II (ARG) 2 + 2 *: 4  ARG * VELFTF(m)

The number of commercial ships and fishing vessels, respectively, in a model

900 by 900 nautical mile square that are using their unit in such a manner that

they can pick up the distress signal (either auto alarm or listening/ guarding

frequency) is estimated by:

NC (m) = CS (m) * CUP * 900 2IAREA (m) and

NF (m) = FV (m) * FUP * 9002/AREA (m)

The probability of AU by aircraft overflights is:

EA PA(m) = 1 - (1 - EA * ES * 0 177Jj~1)~~~ m)

where NA(m ) ACT (m) * AUP

which represent the number of aircraft tracks over grid square m that may

detect aircraft alerting A/L devices.

The effectiveness of the alerting only system is then determined by:

EV(m) [i - (1 - EAS(m) )( 1 - EAPC(m))( 1- EAPF (m ))( 1_ EAPA(m)) ]* 0.5

B. 5. 2 Locating Only (LU) Methodology

Th e probability of LU from the shore SAR station to grid (m) is:

ELS (m) = EP (m) * ET * EA * ES * EL

The probability of LU from platforms of opportunity in grid (m) where

the platforms of opportun ity are commercial ships is:

ELPC (m) = 1 _ (i  - EA * ES *EL*JRLRG) + 2 * 24 * LRG * VELC)NC(m)

900
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and where the platforms of opportunity are fishing vessels:

ELPF (m) 1.4 -E A  *E5 * EL * ’” HG) + 2  ~4 * LRG * VELF)NF(m)

• 900

NC (m) and NF (m) are as defined in paragraph B.5. 1. ELPC and ELPF

represents the probability that the A/L device can be located by the DF/homing

equipment aboard at least one platform of opportunity.

The probability of LO by aircraft overflights is:

ELPA(m) = 1 -(1 - EA * ES * 0.5 * Ø Ø177~~~~)
NA(m)

where NA(m) is as defined in paragraph B. 5. 1 and the factor 0.5 represents the

aircraft overflight effectiveness as described in Section 5.

The effectiveness of the locating only system then is:

EV(m) = [i -(1 - ELS(m))( 1 - ELPC(m))( 1 - ELPF(m))

(1 — ELPA(m))] * 05

B. 5.3 Alerting and Locating (Al L) Methodology

The effectiveness of AL in grid (m) is the sume of the AO effectiveness

by system 0) in grid (m), EV
0 ~~

, m), and the LO effectiveness by system (k)

in grid (m), EV
10 

(k, m).

EV
1 (3,  k , m) = EV (j, m) + EV

1 
(k, m)
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INDEX TO

SYSTEM PARAMETER DATA SHEETS

SALTTI NO. SYSTEM PAGE

1B1A Installed 500 kHz B—3—1

1B1B Installed 2182 kHz B—3—2

1B1C Installed L-fland SATCOM B-3-3

iBiD Installed HF B-4-4

1B2A EPIRB 2182 kHz B-3-5

1B2B EPIRB 121. 5/243 MHz, Aircraft Overflight B-3-G

1B2C EPIRB 121. 5/243 MHz, Orbiting Satellite B-3-7

1B2D EPIRB 406 MHz Geostationary Satellite B-3-9

1B3A Survival 500 kHz B-3-11

1B3B Survival 2182 kHz B-3-12

1B3C Survival 8364 kHz B-3-13

1B4A Combination Survival Transmitting 500 , 2182
and 8364 kHz B—3— 14

2B1A Installed 500 kHz , location reported B—3—1 5

2B1B Installed 2182 kHz , location reported B— 3— 16

4. 2B1C Installed L-Band, locat ion reported B-3-17

2B1D Installed HF , location reported B-3-18

2B2A Installed 500 kHz , Shore DF locates B—3— 1 9

2B2B Installed HF , Shore DF locates B-3-.20

2B3A Installed 500 kflz , Aircraft DF/Homing B-3-21

2B3B Installed 2182 kflz , Aircraft DF/Homing B-3-22
— 

2B3C Installed 156. 8 MHz , Aircraft DF/Homing B-3-23

2B3D Installed HF , Aircraft DF/Homing B-3-24
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2B4A Installed 500 kHz , Ship DF/Homing B-3-25

2B4B Installed 2182 kHz , Ship DF/Homing B—3-26

2B4C Installed i56. 8 MHz Ship DF/Homing B-3-27

2B4D Installed HF , Ship DF/Homing B—3-28

2B5A EPIUB VHF-FM, A ircraft DF/Homing B—3-29

2B5B EPIRB 2182 kHz , Aircraft DF/Homing B-3-30

2B5C E PIR B UHF-AM , Aircraft DF/Homing B-3-31

2B5D E PIR B 121. 5/243 MHz , Aircraft DF/Homing B-3-32

2B5E E PIRB VHF-AM , Aircraft DF/Homing B-3-33

2B6A EPIRB VHF-FM, Ship DF/Homing B—3-34

2B6B EPIRB 2182 kHz , Ship DF/Homing B-3-35

2BBC EPIRB UHF-AM , Ship DF/Homing B-3-36

2B6D EPIRB 121. 5/243 MHz , Ship DF/Homin g B—3-37

2B6E EPIRB VHF-A ’Vl, Ship DF/Homing B-3-38

2B7A EPIRB 121. 5/243 MHz , Doppler by Orbiting
Satellite B—3—39

2B7B EPIR B 406 MHz , retransmit NAVAID to
Geostat. Satellite B.-3-41

2B7C EPIRB 406 MHz , retransmit NAVAID to
Orbit. Satellite B-3-43

2B8A Survival 500 kllz, Shore DF B—3-45

2B8B Survival 8364 kHz , Shore DF B-.-3-46

2B9A Survival 500 kHz , Aircraft  DF/Homing B— 3-4 7

2B9B Survival 2182 kHz , Aircraft DF/Homing B-3-48

2B9C Survival 8364 kflz , Aircraft  DF/Homing B— 3-49
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2B1OA Survival 500 kHz , Ship DF/Homing B-3-50

2B1OB Survival 2182 kHz , Ship DF/Homing B-3-51

2B1OC Survival 8364 kHz , Ship DF/Homing B-3-52

3B1A Installed 500 kHz , Alerts and Reports Location B—3—53

3B1B Installed 2182 kHz , Alerts and Reports Location B—3—54

3B1C Installed L-Band, Alerts and Reports Location B—3—55

3B1D Installed HF , Alerts and Reports Location B—3-56

3B2A Installed 500 kHz Alerts , Shore DF Locates B-3—57

3B2B Installed HF Alerts , Shore DF Locates B-3-58

3B3A Installed 500 kHz Alerts , Shore Aircraft
DF/Homing B-3-59

3B3B Installed 2182 kHz Alerts , Shore Aircraft
DF/Homing- B-3-60

3B3C Installed HF Alerts, A ircraft DF/Homing B—3-61

3B4A Installed 500 kHz Alerts , Shore Ship DF/
Homing B-3-62

3B4B Installed 2182 kHz Alerts, Shore Ship DF/Homing B-3—63

3B4C Installed HF Alerts, Ship DF/Hom ing B-3-64

3B5A EPIRB 121.5/243 MHz Alerts by A ircraft Over-
flight , Aircraft DF/Homing B-3-65

3B5B EPIRB 2182 Alerts, Aircraft DF/Homing B-3-56

3B5C EPIRB Combination Alerts by Satell ite and is
Located by 2182 kHz DF/Homing B-3-67

3B5D EPIRB Combination Alerts by Satellite , Lo-
cated by 121.5/243 B—3—71
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3B5E EPIRB Combination Alerts by Satell ite, Lo-
cated by VHF-FM DF/Homing B-3-75

3B5F EPIRB Combination Alerts by Satellite , Lo-
cated by UHF-AM DF/Homing B-3-78

J 3B5G E PIRB Combination Alerts by Satellite , Lo-
cated by VHF-AM DF/Homing B-3-83

3BGA EPIRB 121. 5/243 MH z Alerts by Overflight ,
Located Ship DF/Homing B-3-87

3BGB EPIRB 2182 Aler ts Ship in Range , Located Ship
DF/Homing B-3-88

3B6C E PIRB Combination Alerts by Satellite , Lo-
cated by 2182 kHz DF/Homing B-3-89

3B6D EPIHE Combination Alerts by Satellite , Lo-
cated by 121. 5/243 MHz DF/Homing B-3-93

3BGE E PIH B Combination Alerts by Satellite, Lo-
cated by VHF—FM DF/Homing B-3-97

3B6F E PIH B Combination Alerts by Satellite , Lo-
cated by UHF-AM DF/Homing B-3-1Ol

3B6G EPIRB Combination Alerts by Satellite , Lo-

k 
cated by VHF -AM DF/Homing B-3-105

3B7A Survival 500 kHz Alerts , Shore DF Locates B-3— 109

3B7B Survival 8364 kHz Alerts , Shore DF Locates B-3-1i0

3B8A Survival 500 kHz Alerts , Aircraft DF Locates B-3—111

3B8B Survival 2182 kHz Alerts , Aircraft DF Locates B-3—112

3B8C Survival 8364 kHz Alerts , Aircraft DF Locates B—3— 113
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I
System Parameter Data Sheets

¶ The Government and User Cost Data for the Hi gh Seas Alerting and Locating

Systems is the same data that was used for the systems in the Coastal Area

Study , except for several systems that were not candidates alternatives in the

coastal area. The enclosures to thi s at tachment describe the basis for the cost

components for each system. The rationale for the cost components for the several

systems that were not included in the Coastal Area Study are described in the

following pa ragraphs.

• Ser No. 3 , IB 1C , Installed L-Band SA TCOM relays alert to 11CC.

- GACI: No acquisition costs since this service is provided by

a commercial carrier on a ta riff basis.

- GAOM: Annual operating cost is based on amount of

emergency traffi c which is based on annual SAR caseload.

Annual cost is derived from the following data:

Three emergency messages per SAR incident , 20 words per

message and $0.40 per wo rd. This is 824.00 per SA il incident

and the estimated annual ope rating cost , computed on an

annual basis , Is:

GA OM (I) = 24 x BC x (1 - RC ) ’ x 5000 -‘1898 5

where it is estimated that only 5000 out of 18, 985 commercial

vessels are equipped w i t h  1.—Band communicat ions equipment .

- User Cos t Data: The user costs are Hased on the following

quotat ions:

Unit Cost , $52 , 545 ( 197(i dollars) based on production quantity

of 200 (total of (100 produced by three different  m a n u f a c t u r e rs)

plus Installation cost of 83, 000.

Vi
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Lease Cost , $1,275 (1976 dollars) per month for minimum
F term of 5 years plu s installation cost of $3, 000.

Lease/Buy Cost Comparison , The unifo rm annual cost ,

assuming 10 pe rcent interest rate , uniform depreciation over

10-year life and 10-percent annual maintenance cost for owne

ownership, is ,

Buy 52545 x (0.1627 +0.10)  = $13, 806

Lease 1275 x 12 = $15 , 300

Unit Cost to User of $48 ,300 is obtained by coverting unit cost

plus installation in 1976 dollars to 1974 dollars (52~ .545 +

1.15 = $48 , 300.

• Ser No. 4 , 1B1D , Installed HF alerting via share stations .

— 
— GACI: Estimated nine HF shore stations at unit cost of 8300 , 000

per station plus $100 , 000 for installation. Data estimated from

Coast Guard Radio Station Installed Equipment Costs based on

numbe r of operation positions .

- GAOM: Annual operat ing cost s are based on data similar

to that from which the costs were derived for installed 500 kHz

radio stations; five personnel per stat ion plus 10 for system,

10 percent annual maintenance and $10, 000 landline lease.

• 
- User Cost Data: Quotat ion of $9 , 800 in 1976 dollars based on

estimated production of 225 units . Quotation is converted to

1974 dollars (9800/ 1.15 = 8522).

• Ser No. 13, 1B30 , Survival  8364 KHz alert ing via shore stations.

— GACI: Alert ing is by means of the same HF shore radio

stations desc ribed in Sec No . 1.

j - GA OM: Same as Ser No. I .

Vii
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- User Cost Data : Based on estimated quotation of $4500 in 1976

dollars for first production unit. Est imate for first unit in 1976

dollars is converted to 1974 dollars and learning factor of 88 percent

is used to obtain users unit cost of S900 which is comparable with

cost of survival 2182 kHz used in Coastal Area Study.

(4500 / 1.15) x (3 000) ln.8 8/1n2 894

• Ser No. 14, 1B4A , Combination Survival Transmitting 500 , 2182 ,

and 8364 kHz alerting via shore stations.

- GACI: Alerting is by means of the same 1-IF shore radio stations

described in Ser No. 4.

- GAOM: Same as Ser No. 4

- User Cost Data: Based on estimated quotation s of $6500 in

1976 dollars for first production uni t .  Estimate for fi rs t unit in

1976 dollars and learning factor of 88 percent is used to obtain

user ’s unit cost of $1300.

(6500/ 1. 15) x (3000) ln . 88/1n2 S1291

• 5cr No. 17 , 2B1C , Installed L- Band SATCOM reports position via

relay to RCC.

- GACI:  Same as Ser No. 3.

- GA OM : Same as Ser No. 3

- User Cost: Same as Ser No. 3

• Ser No. 1~~, 2B1D , Installed HF reports location to share stations.

- GACI :  Same as SerNo.  4

- GAUM : Same as Ser No. -I .

— User Cost: Same as Ser No. 4.

I
vi ii  
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• Ser No. 2B2B , Installed h F  located by shore DF .

- GACI: N one , service provided at no cost.

— GAOM: Estimate $10 , 000 landline leases similar to Ser, No. 19.

- User Cost: Same as Ser No. 1.

• Ser No. 24 , 2B3D , Installed HF located by airc raft DF/Homing

(DSB equipment).

- 
- GACI: Unit and installation costs provide d for airc raft HF - DF,

othe r factors similar to Ser No. 21. (Estimate provided for both
- - 156 and 190 SRUs).
-~~ 

— GAOM: Factors similar to Ser No. 21.

- User Cost: Same as Ser No. 4.

• Ser No. 28 , 2B4D , Installed HF locating by Ship DF/Homing
- (DS B equipment) .

- GACI: Unit and installation costs provided for shi p HF - DF ,

othe r factors similar to Ser No . 25.

- GA OM: Factors similar to Ser No. 25.

I - User Costs : Same as Ser No. 4.

I • Ser Nos. 43 & 44 , 2B’IC (S&D) , ERIRB 406 MHz retransmits

NA VA ID information via orbiting satellite .

I 
— GACI: Cost of system for orbiting satellites c onsidered similar

to Ser No. 39(S), 40(D).

I - GAOM: Same as Ser No. 39(5) , 40(D ) .

- User Cost: Based on Quote of $450 in 1974 dollars for production

I quantity of 50 , 000. The learning factor  of 88 percent is used to

obtain users unit cost of $750 for quantity of 3000.

1 450 x (3000/50Ø00)~~~88~~n2 
- - $756

The user cost for Ser No. 4 I (S) and 42 (D) should also be $750

I instead of $350. The hig h cost is due to the retransmission capability.

I 

ix
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• Ser No. 46 , 2B8B , Survival 83(;-4 kHz located by shore DF.

— GACI : Same locating system as used for Ser No. 20 .

- GAOM: Same as Ser No. 20.

- User Cost: Same as 5cr No. 13.

• Ser No. 49 , 2B9C , Survival 8364 kHz located by aircraft DF/Homing

(DSB)

- GACI: Unit and installation cost s provided for aircraft HF - DF

same as for Ser No. 24 . Other factors similar to Ser No . 47.

- GAOM: Factors similar to Ser No. 47.

- Unit Cost : Same as Ser No. 13.

• 5cr No. 52 , 2B10C , Survival 8364 kHz located by ship DF/Homing

(DSB).

- GACI: Unit and installation costs provided for ship h F  - DF.

Other factors are same as for Ser No. 28.

- GAOM: Same as 5cr No. 28 .

- User Cost: Same as Ser No. 13.

x
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