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DEPARTMENT OF THE NAVY
HEADQUARTERS UNITED STATES MARINE CORPS
WASHINGTON, D.C. 20380-0001
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19 JAN 1928

From: Commandant of the Marine Corps

Subj: REQUIRED OPERATIONAL CAPABILITY (ROC) NO. LOG 216.1.2 FOR
A PORTABLE HELIPORT LIGHTING SET {(PHLS)

Ref: (a) MCO 3900.4B
Encl: (1) Subject ROC

1. In accordance with the procedures set forth in the reference,
the PHLS ROC is hereby promulgated.

2. Points of contact regarding inquires relative to this ROCi
are:
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a. Commanding General, Marine Corps Reserch,
Development and Acquis;tion Command, Quantico, Virginia.

b. Commanding General, Marine Corps Combat Development
Center, Quantico, Virginia.
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ROC-PHLS

, PROPOSED
REQUIRED OPERATIONAL CAPABILITY
(RC2) NO. AVN 261.1.2
FOR A
PORTABLE HELIPORT LIGHTING SET (PHLS)

1. STATEMENT OF THE REQUIREMENT. Marine Corps units involved in
night vertical assault operations need an updated system for
marking and identifying landing zones (LZ's). Desired initial
operational capability (IOC) is 1990.

2. THREAT OR BASIS OF NEED. The current LZ designation systen,
the hellcopter portable lighting set, NAEC 515420-1, used by
Marines, is excessively bulky (the container is 38"x28"13" and
weighs 168 pounds (1bs§), and is based on a color-coded "meat
ball" uype glide angle indicator light (GAIL) and eight position
lights which use incandescent light bulbs. The brightness of the
GAIL incandescent lights is not compatible with the pilot's nuse
of night vision goggles (NVG). The GAIL is approximately
13"x15"x11", is supported by a small tripod, is easily blown over
or misaligned by rotor wash, weighs 31 1lbs, and requires two
BA-Z00U radio batteries. BFach position light is 8"x6"x8" and
weighs 1Z pounds. The GAIL and the position lights are not
waterproof, which precludes a submarine insertion without
separate waterproofing. The GAIL lighting system must be
continuously manned in order to manually activate each light and
realign the GAIL, if required. A remote control rapability would
enable the ground unit to depart the area once the marker/
jdentifier lights are staked in position with the radio receiver
in the standby mode-~

3. OPERATIONAL AND ORGANIZATIONAL CONCEPTS

a. Operational Concegtg,L%In ordes to provide the unit
commander wi the greatest possible flexibility, the PHLS should
consist of two components (an approach path indicator (API) and
1Z marker lights) packaged as a set. The API will provide a tri-
colored glidepath to assist the pilot to a safe landing in a
designated permissive LZ. The remotely controlled LZ markers
will be used to mark the perimeter of the LZ and will have both
an infrared (IR) and incandescent light capability. This would
enable the markers to be used in conjunction with ‘the API or
separately to designate a non-permissive LZ. In the incandescent
mode, the API and the LZ marker lights would be used to train
pilots in night vertical assault operations and alsc would be
used for missions flown into permissive LZ's. Pilots flying in a
night vertical assault may use NVG's and employ terrain-following
flight techniques. As elements of the flight cross the initial
point (IP), the flight leader activates an IR LZ marker/
identifier (a strobing marker light) using the aircraft's UHF
.radio transmitter. Once the LZ has been visually identified the
pilot will turn the marker off. It can then be turusd back on by
each successive wave, if required. As the aircraft begin to
. transition to landing, the LZ marker lights will be activated to
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enable the pilota to define the perimeter of the LZ. After the
sircraft depart the LZ, the markers will be turned off by the
pilot to await use by the next assault wave. The LZ markers will
be highly visible to a pilot with or without night vision aids.
The marker lights could also be used to mark the forward
positicns of rfriendly lines during close air support missions, or
to designate appropriate beachheads during night amphibious
casaults. The helicopter support teams (HST's) of landing S
suppert battalione will also use this system during HST and
initial terminal guidance missions.

b. Organizational Concept. fThe PHLS will be a one for one
replacemeng Item for the current helicopter lighting set, TAM
control number AO81S5.

4. ESSENTIAL CHARACTERISTICS

a. The PHLS should consist of one API and eight LZ marker
lights.

b. The API and LZ marker lights will have the following
capabilities:

(1) The system will have a five-mile range for remote
control activation/deactivation by the aircraft's UHF radio.
The remote conirol feature shall be of a design which prevents
unintentional activaticn/deactivation of the light set by
incidental UHF transmissions.

(2).The system will have a self-containsd power supply
that will provide power for 48 hours operation in the standdy
mode and then up to eight hours of continuous operation.

(3) The system will have integral tie-down structures to
prevent misalignment due to wind, rotor wash, or jet exhaust.

(4) The system will be modular in construction to permit
quick replacement of illuminating elements, radio receiving
components, and power supply.

(5) The components of the light set will be packaged
separately in waterproof/dustproof sealed containers. They will
be capable of being employed in all geographic locations and
weather conditions compatible with vertical assault operations.

(6) The system should be jam/intrusion resistant.

(7) All components of the PHLS should be as light in
weight as possible and man-portable. The complete set will not
exceed 100 pounds in weight 36"x24"x12" in size to include power
supply and packaging.
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(8) Simplicity of field maintenance will be a major
feature. All field maintenance will be performed without special
to0ls or equipment.

(9) The receiving antenna must be easily stowed,
deployed, detached, and replaced without the use of tools.

(10) The system will have a multi-position, detent stop
brightness control capable of both manual and remote activation.

(11) The system will have a self-test switch enadbling
personnel to check the system without activating the lights.

(12) It is desired that the light set have a multiple-
mode receiver which would make the set compatible with all DoD
and NATO VSTOL aircraft.

(13) Reliability, Availability and Maintainability (RAM)

(a) Reliability is defined as the probability that
an item will perform its intended function for a gspecified time
interval under stated conditions. An operational mission failure
is defined as that condition in which the system can not perform
all the stated capabilities. The specified interval for the PHLS
is a mission duration (MD) equal to eight hours of continuous
operation. The PHLS will have a minimum acceptable mean time
between operational missior failure (MTBOMF) of 250 hours and a
desired MTBOMF of 750 hours. A 90 percent confidence level is
required for the MTBOMF. Specifications of the system MD and
MTBOMF enables the calculation of the required system reliability
in 2ccordance with the exponential probability density
function. The PHLS design will provide a reliability of no less
than 0.969 with 0.98G desired.

(o) Maintainability. The mean time to repair (MMTR)
an operational mission failure, at the 90 percent confidence
level, shall be no more than 0.5 hours for unscheduled
maintenance at the organizational level. The mean tire betveen
preventive maintenance (MTBPM) for the PHLS will be eight hours
organizational level and no preventive maintenance will be
performed at higher levels of maintenance. The mean time %o
perform preventive maintenance (MMTPM) will be 0.25 hours.

(c) Availability. Based on the preceding parameter
specifications the PHLS wil ave a m:.nimum inherent availability
(Ai) of 0.998 and an achieved availability (Aa) of 0.968. The
administrative and logistics delay time (ALDT) is assumed to be
such that a minimum operational availability (Ao) of 0.911 is
obtained. If the stated RAM parameters are met the ALDT must be
leas than 0.50 hours to meet this Ao assumption.

c. The marker lights will have the following additional
capabilities:
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(1) The marker lights will have an infrared and
incandeaceiit 1light capability. This will enable the one light
set to support both permissive and non-permisaive missions.

¢) The marker lights will have interchangeable lena
covers in red, green, yellow, white, IR, and blue.

| (3) The system must provide remote activation/

| deactivatior and rapid visual acquisition at ranges up to five
miles--night visual meteorological conditions and terrain
permitting. The marker lights must remain visible during the
fin:l approach, transition to hover, and touchdown phases of
landing.

. (4) Four preset frequencies per light set are desirable
with a miniomum of two required. These frequencies should be
capable of being changed by unit personnel as required.

(5) A remote control steady/strobing svitching capability
to aid in the rapid identification of the LZ. .

\6) Be capable of manual activation by ground personnel.

(7) Be dull green/olive drad or woodland camouflage
pattern in color.

d. The API will have the following additional capabilities:

: (1) The 'API will provide a tri-colored light beam that
will enable the pilot to distinguish whether the aircraft is
high, low, or on the approach path. The color pattern will be
compatible with DoD and NATO standards.

(2) The API should have a displacement switch that will
disable it if it is moved more than two degrees in vertical
azimuth.

(3) It is desired that the API incorpcrate fly up/fly
down symbology %o amasist a pilot flying on NVG's in maintaining
the glideslope.

(4) It is desired that the API provide the pilot a quick,
accurate method to determine glide angle.

5. INTER{INTRAOPERABILITY. The PHLS has the same basic

capa es as e System plus the advantage of remote
control and IR capabilities. It will be totally compatidble with
the existing lighting system. Since the marker lights will have
an IR capatility they will be compatible with NVG's used by
pilots during night assault missions.

6. RSLATED EFFORTS. Naval Air Systems Command is purchasing a
prototype expeditionary airfield helipad lighting system. This
system, consisting of 16 lights, has a UHF remote control and
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IR/iacandescent capability. The Air Porce has a prototype
developnental program %o develop and test an eletro-lumineacent
light system for their forward field expeditionary runway
lighting requirement.

7. TECHNICAL FEASIBILITY. This is considered to be a low risk
program since the technology t0 update the present light set has
been demonatrated dy several private contractors.

8. LIFE CYCLE COST FORECAST. See annex (1).

9. MARPOWER RECUIREMENTS. There will be no impact on the force
structure of current nanpower authoriszaiions as the PHLS is a one
for one replacement for a currently fielded jtem.

10. TRAINING RggUIREMENTS. Since this PHLS is an update version
of the existing GALL syatem, there will be little impact on
existing training or training support.

11. AMPHIBIOUS/STRATEGIC LIFT IMPACT. The PHLS will have a
positive impact on amp ous/strategic lift requirements. The
get will be lighter in weigat and smaller in size than the
existing GAIL syaten.
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Major Systea: PORTADLE HELIPORT LIBHTING SET Date: 10-00-1987
LIFE CYCLE COST FORECAST

FURDING PROFILE
In Thousands of FYB? Constant Budget Dollars
{FYDP Dellars in Parentheses)
(February 87 Escalators)

13 YEAR LIFE CYCLE

PRIGR  CURRENT  BUDSET 10 TOTAL

YEARS  (FY83)  (FY89) FY%0 FYsl FY$2 FYe3 FYed CONPL'N  PROBRAN
Major Svatea

ROTAE 0 0 100 1" 0 0 0 0 -0 14
FYOP Dollars { 0l 1000 14 oM ol o) 0) )
P 9 0 0 10,780 0 0 0 0 0 10,740
FYOP Dallars { oM 0N 12,029 o) oM Ol )
QTYS FUNDED 0 0 0 29 0 d ) 0 ? 254
Support
Suppart PAC 0 0 0 107 107 107 107 WL, 1,608
FYDP Dollars { oM 0} MOM  MIN uUNC ue 12
NILCON o) 0 ] 0 0 ¢ 0 0 (] 0
FYDP Dallars (. 0l o) Il of - 0 0)
ARNC 0 0 0 504t 504 304 04 5,038 7,5
FYDP Dollars ( o)t M S8 SBI SIS 380)
QMNNCR 0 0 0 18 18 18 18 18 18 . M
FYDP Dollars ( 0N 0) 193 193 19 20){ 20)
NPNC ) 0 0 3\ 2 2 2 2 7 322
FYOP Dollars { o) 0 2N AN AN AN - A
RPNC d 0 0 ! 1 1 1 ! 3 14 !
FYOP Dallars { 0 Y 3] It 0t 14 1)
NAVY PROC 9 0 0 0 0 0 0 ¢ ¢ 0
i
TOTAL PROSRAN 0 0 100 11,408 851 451 451 851 6,517 20,62
FYDP Dollars { M 1000t L1,708)( e8I a9%H T 1)

THIS ESTINATE WAS PREPARED BY THE ANALYSIS SUPPORT BRANCH, PLANS DIVISION, MCDEC, QUANTICO, VA. 22134 AUTD 278-3235.
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Nejor Systea: PORTADLE MELIPGAT LIGNTING SET

PRASE/CATEBORY

LIFE CYCLE COST ESTIMTE

Bate: 10-00-1Y9? '

(In Thousands of FYEY Constant Budget Dollare)

{February 87 Escalators)
13 YEAR LIFE CYCLE

1. RDTAE MsE
1. INVESTIENT PHASE

L.

8

%

SYSTEN PRODUCTION/PROCURENENT

A, Major End Ites {Contractor)

3. Initial Provisioning/Spares, Repair Parts
C. Goverssent Furaished/Mdded Equipaent
D. Other Direct Systea Costs

SUPPORT EQUIPMENT PROCURENENT

A, Asmunition

B, VWeapons and Tracked Coabat Vehicles
C. Guided Nissiles

0. Coma~Elec Equipaent

€. Support Vehicles

F. Engineer and Other Equipeent
NILITARY CONSTRUCTION

111, (QPERATIONS AND SUPPORT PHASE

1.

3

LB

OPERATIONS

A, Operator Personnel/Training
B, HNacerial Lonsumption

C. Enerqy Consusption

RAINTENANCE

A. Organizational Maintenance
1} Personnel/Training : 2
2} Muintenance Naterial 433
3} Repair Material 118
4} Other 0

B. Intersediate Maintenance
1) Personnel/Training B
2) Maintenance Naterial 0
3) Repair Naterial 1))
§) Other 1%

C. Depot Repair

D. Depot Qverhaul

E. Unprograssed Losses

F. Software Maintenance

INDIRECT SUPY, BASE OPS & MAINT, OTHER O/ COSTS
A, Base Dperations

B. Other Overhead Costs

SUPPORT EQUIPHENT OAS

TOTAL LIFE CYCLE COSTS

SUBCATEGORY CATEGORY  PHASE

1
10,920
10,740
9,74
"

n

9,393
2,44

6

209

4,349

1,42
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008 PHASE--Reserves
OPERATIONS

4

3

4

A
L)

[ B
C.

Operator Personawl/Training
Raterial Comsusption
Energy Consuspticn

PAINTENANCE

A,

cl
L
E.
F.

INDIRECT SUPT, BASE OPS & MAINT, OTNER O/M COSTS

Organizational Maintenance

1) Personnel/Training 8
2) Meintenance Materfal 14
3) Repair Natericl

4) Other

Intersediate Raintenance
1) Personnel/Training
2) Kaintenanre Material
3} Repair Material

§ Other

Depot Repair

Depot Overhaul
Unprograssed Losses
Software Maintenance

< o

o PO O

Base Operations
Other Overhead Costs

SUPPORT EQUIPNENT O&3
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