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Subj:  LIGHTHOUSE MODERNIZATION MANUAL

1. PURPOSE. The purpose of this Manual is to promulgate the updated information and provide users
with a new manual title.

2. ACTION. All Coast Guard unit commanders, commanding officers, officers-in-charge,
deputy/assistant commandants, and chiefs of headquarters staff elements shall comply with the
provisions of this Manual. Internet release is authorized.

3. DIRECTIVES AFFECTED. The Automation Technical Guidelines, COMDTINST M16500.8A, is
cancelled.

4. DISCUSSION. The Lighthouse Modernization Manual presents technical philosophies and
guidelines which are used in the selection of modern aids to navigation signal and power equipment
along with the system design during modernization of an existing lighthouse. The U.S. Coast Guard’s
Aids to Navigation Program has routinely exploited the continual advancements in lighting, acoustics,
power, and electronics technology; this Manual utilizes these advancements and applies them to
modern lighthouse design.

5. POLLUTION PREVENTION (P2) CONSIDERATIONS. Pollution Prevention considerations were
examined in the development of this directive and have been fully addressed.

6. PROCEDURES. No paper distribution will be made of this Manual. Official distribution will be via
the Coast Guard Directive (CGDS) DVD. An electronic version will be located on the following
Commandant (CG-612) websites. Intranet: http://cgweb.comdt.uscg.mil/CGDirectives/\Welcome.htm,

Internet: http://www.uscqg.mil/directives/, and CGPortal:
https://cgportal.uscg.mil/delivery/Satellite/CG612.
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7. CICA Disclaimer. Although equipment references within this Manual employ make and model
nomenclature, all acquisitions of ATON equipment comply with the requirements of the Competition
in Contracting Act, 10 U.S.C. § 2304.

8. RECORDS MANAGEMENT CONSIDERATIONS. This Manual has been thoroughly reviewed by
the USCG, and the undersigned have determined this action requires further scheduling requirements,
in accordance with Federal Records Act, 44 U.S.C. 3101 et seq., NARA requirements, and
Information and Life Cycle Management Manual, COMDTINST M5212.12 (series). This policy has
significant or substantial change to existing records management requirements, or inconsistencies with
existing determinations relating to documentation requirements.

9. ENVIRONMENTAL ASPECT AND IMPACT CONSIDERATIONS.

a. The development of this directive and the general policies contained within it have been
thoroughly reviewed by the originating office and are categorically excluded under current USCG
Categorical Exclusion (CE) 33 from further environmental analysis, in accordance with Section
2.B.2. and Figure 2-1 of the National Environmental Policy Act Implementing Procedures and
Policy for Considering Environmental Impacts, COMDTINST M16475.1 (series).

b. This directive will not have any of the following: significant cumulative impacts on the human
environment; substantial controversy or substantial change to existing environmental conditions;
or inconsistencies with any Federal, State, or local laws or administrative determinations relating
to the environment. All future specific actions resulting from the general policies in this Manual
must be individually evaluated for compliance with the National Environmental Policy Act
(NEPA), Council on Environmental Policy NEPA regulations at 40 CFR Parts 1500-1508, DHS
and Coast Guard NEPA policy, and compliance with all other environmental mandates.

10. FORMS/REPORTS. The forms referenced in this Manual are available in USCG Electronic Forms
on the Standard Workstation or on the Internet: http://www.uscg.mil/forms/; CGPortal at
https://cgportal.uscg.mil/delivery/Satellite/uscg/References; and Intranet at
http://cgweb.comdt.uscg.mil/CGForms.

R.J. RABAGO /s/
Assistant Commandant for Engineering and Logistics
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CHAPTER 1. GENERAL OVERVIEW

A. Introduction. The Aids to Navigation (ATON) Design Tool Flowchart, Figure 1-1, is
provided to assist aids to navigation designers in selecting the proper publications and
spreadsheet-tools (programs) to use when establishing a new aid or upgrading an existing
one. This Manual provides technical guidance to be used in selecting all the necessary
ATON equipment for the modernization of an existing lighthouse. The Coast Guard’s
ATON Program has routinely exploited the continual advancements in lighting, acoustics,
power, and electronics technology to achieve the two primary goals of lighthouse automation
and modernization: (1) to reduce Operations & Maintenance (O&M) costs; and (2) to greatly
reduce servicing visits by Coast Guard personnel to remote lighthouses while still providing
the mariner with reliable aids to navigation. These goals are being achieved through a
consistent, long-term commitment to standardization of equipment and system design
configurations.

B. Background. With the development of reliable electro-mechanical switching devices and
high-endurance diesel engine generator sets, automated lighthouse operation became feasible
in the early 1960°s. Thus began an era of about 25 years during which automation replaced
personnel at lighthouses with resultant savings in operating costs. Over time, as technology
advanced and improved, the reliability of major aid hardware also improved. As lighthouse
automation took hold and became the new standard, the structural condition of the
lighthouses began to decline because there were no light keepers left behind to perform the
year-round structural maintenance and repair tasks. As such, a bulk of the O&M costs are
now spent on emergency maintenance and repair of the structures themselves. One solution
has been the Coast Guard’s adopt-a-lighthouse program, officially known as the “National
Historic Lighthouse Preservation Act (NHLPA).” Under this program, federal agencies, state
and local governments, nonprofit corporations, educational agencies, community
development organizations, and even qualifying private citizens may adopt historic
lighthouses listed in the National Register of Historic Places on a no-cost basis. In return,
these organizations or persons must agree to comply with conditions set forth in NHLPA,
and be financially able to maintain the historic lighthouse. Ultimately, the Coast Guard’s
goal is to transfer ownership of most lighthouse structures either through the NHLPA,
decommissioning, or other divestiture programs. In addition to structural maintenance, a
large portion of the lighthouse O&M expenditure is taken up by transportation costs required
for the service visits. Having achieved a relatively high level of reliability for major aids to
navigation, our new challenge is to reduce O&M costs by extending the periods between
routine service visits from months to years. This goal is achievable as the reliability of
hardware, system design, and installations improve.

C. Scope. This Manual provides technical guidance or it references the related publications
and/or documents to successfully execute a new solar-powered Major Aids to Navigation
lighthouse modernization project of an existing lighthouse, and achieve, with a little effort on
the user’s part, a quality, reliable, and low-maintenance lighthouse signal system. When
guidance pertaining to lighthouse solarization in referenced manuals and/or supporting
documents conflict, direction in this Manual applies.
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ATON Design Tool Flowchart

Do you have a requirement to establish a new Short Range Aid to Navigation or to
upgrade an existing one? This diagram will assist the designer in selecting the correct
publications and spreadsheet-tools to achieve a successful new aid design. First select the

aid type here and then use the tools shown.

MINOR AID (<10nm) MAJOR AID (=10nm) RANGE
y \ 4 A 4 A 4 \ 4
Lighthouse Aids to Navigation Solar Design Aids to Navigation Major Aids to
Modernization Manual, Visual Signal Design Manual, Manual — Technical, Navigation PMS
COMDTINST Manual, COMDTINST COMDTINST COMDTINST Guide, COMDTINST
M16500.8 (series) M16510.2 (series) M16500.24 (series) M16500.3 (series) M16500.10 (series)

\ 4 \ 4 A 4 A 4 A 4 A
Aids to Navigation Allard’s Law Solar Design Aids to Navigation Short Range Aids to Alternating Current Aids
Manual — Administration, Spreadsheet Spreadsheets Manual — Structures, Navigation Servicing to Navigation Servicing
COMDTINST M16500.7 lsfggggﬂz?T [Sﬁggflg’g” COMDTINST Guide, COMDTINST Guide, COMDTINST
(series) Website] Website] M16500.25 (series) M16500.19 (series) M16500.17 (series)
A A A y A\ 4
Aids to Navigation Aids to Navigation Solar Design Aids to Navigation Short Range Aids to
Manual — Administration, Visual Signal Design Manual, Manual - Technical, Navigation Servicing
COMDTINST M16500.7 Manual, COMDTINST COMDTINST COMDTINST Guide, COMDTINST
(series) M16510.2 (series) M16500.24 (series) M16500.3 (Series) M16500.19 (series)
7y
' (and/or)
A 4 A A 4 4
Allard’s Law Solar Design Aids to Navigation Alternating Current Aids
Spreadsheet Spreadsheets Manual — Structures, to Navigation Servicing
[Sﬁg gjg"zgﬁ [nggjg"zgﬁ COMDTINST Guide, COMDTINST
Website] Website] M16500.25 (series) M16500.17 (series)
Range Design Manual COMDTINST P
M16500.4 (series) h
A A 4 A 4 A 4
Aids to Navigation Solar Design Aids to Navigation Alids to Navigation Short Range Aids to
Manual — Administration, Manual, Manual - Technical, Manual - Structures, Navigation Servicing
COMDTINST M16500.7 COMDTINST COMDTINST COMDTINST Guide, COMDTINST
(series) M16500.24 (series) M16500.3 (Series) M16500.25 (series) M16500.19 (series)
7Yy
! (and/or)
A \ 4 \ 4 \ 4 v A
Range Design Solar Design Wire Size Major Aids to Alternating Current Aids
[gpfeg‘g&eg_r [sspreédé::gi [gpregdoS:AeStT Navigation PMS to Navigation Servicing
ee ee ee : A
(CG-432) (CG-432) (CG-432) Guide, COMDTI!\IST Guide, COMDTI!\IST
Website] Website] Website] M16500.10 (series) M16500.17 (series)

Figure 1-1
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D. Lighthouse Equipment Configuration Cateqories.

1. Purpose. Categories help the engineering support manager and the district program
manager to discern which equipment configuration will meet the operational needs of the
aid to navigation site. The various categories are designed to meet various and distinct
levels of operational need. Figure 1-2 merges the operational requirement and
engineering support issues into one decision flow diagram. Generally speaking, higher
levels of operational need require more signal range (power), better signal availability
(equipment redundancy), and shorter time to restore the signal after an outage or advise
the mariner of an outage.

2. Rationale. Standard equipment configurations encourage better engineering design and
operational need decision-making by district program managers. Standardization also
allows for economies in personnel training and equipment procurement, and it promotes
the effectiveness of maintenance personnel.

3. Configurations. Installation, interconnection, and troubleshooting drawings for these
equipment configuration categories are available from the Commandant (CG-432)
website (http://www.uscg.mil/hg/cg4/cg432/). All standard equipment is described in the
Aids to Navigation Manual — Technical, COMDTINST M16500.3 (series). Detailed
information for a few of our more-specialized electronic hardware, such as the VM100
Fog Detector and the Aid Control and Monitor System (ACMS), can be found at
C3CEN’s Short Range Aids to Navigation (SRAN) webpage,
http://cgweb.lant.uscg.mil/c2cen/SRAN.htm, at Manuals/Operating Manuals weblink.

a. Solar Category | Equipment Configuration. Often, lights in this category were once
manned and were a critically important aid to navigation but may now have a
diminished signal range requirement. This equipment suite can provide a seacoast
light with a nominal range of up to 22 nautical miles, a 2-mile sound signal, and a
Radar Beacon (RACON). Variables of latitude, cloudiness, visibility, solar panel
array mounting area, and battery capacity all constrain these system capabilities for
some sites. Emergency signals and remote electronic monitoring make this the most
complex solar-powered equipment suite. (Figure 1-3).

b. Solar Category Il Equipment Configuration. This equipment suite resembles the
Category | solar-powered aid to navigation except that it does not have remote
electronic monitoring capability. (Figure 1-4).

c. Solar Category Il Equipment Configuration. This simple solar-powered equipment
suite consists of a rechargeable battery, a light signal, and a sound signal, but no
emergency signals nor electronic control/monitoring. (Figure 1-5).

d. Simplified Commercial Category I and Il Equipment Configurations. These systems
are identical to Solar Category I and 11 discussed above except for its power source.
These systems should be considered for installation if reliable commercial power is
available at the lighthouse site. Variables of latitude and cloudiness do not constrain
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the system capabilities, as it does for many solar-powered sites. However, sufficient
sunlight is required by the emergency solar panel, if not using a battery charger, to
keep the emergency NiCad battery fully charged during standby. Emergency signals
and remote electronic monitoring make the Simplified Commercial Category | the
most complex commercially-powered equipment suite. (Figure 1-6). Simplified
Commercial Category Il is the less complex system without remote monitoring and
control capability. (Figure 1-7).

e. Category V Equipment Configuration. Use this equipment configuration where
commercial electrical power is reliable and emergency signals are not required. The
12VvDC light and sound signals are powered by a commercially-powered 12VDC
power supply, usually the standard ATON High-Watt Power Supply (HWPS). The
12VDC power is distributed to the signals via the Cat V Load Center. (Figure 1-8).

E. Program Planning.

1. Waterways Analysis Management System (WAMS) Studies. Output from WAMS
evaluations may be the most significant tool for specifically identifying which lighthouse
category adequately meets the operational need. WAMS evaluations identify waterway
criticality and requirements for ATON systems.

2. Backlog Development. Accurate forecasts of program and standard equipment needs are
maintained through Civil Engineering Unit (CEU) and District (dpw) project lists or
backlogs. These forecasted needs are normally communicated upward by a Federal Aid
to Navigation Operation Request form (CG-3213) as a result of a WAMS evaluation or a
Shore Station Maintenance Request (SSMR) submission resulting from a biennial civil
engineering inspection.

3. Project Execution. Engineering support for lighthouse systems should be incorporated
into the entire engineering support function. If available, we recommend use of
experienced Coast Guard in-house engineering talent and capacity when possible. Each
new lighthouse modernization will likely differ to some extent from previous projects.

F. Project Submission.

1. Required Documentation. Lighthouse modernization projects require submission of a
CG-3213/ 3213A Federal Aid to Navigation Operation Request project package for
headquarters review. See Figure 1-9 for the project documentation approval process.

a. Federal Aid to Navigation Operation Request (Standard Forms CG-3213 and CG-
3213A). The completed standard forms CG-3213 and CG-3213A shall present a
clear indication of existing ATON equipment to remain and new equipment to be
installed. The environmental impact of sound signals must be addressed in the CG-
3213. Also, any historic property and classical lens disposition issues must be
addressed here.
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2. Approval Process. District (dpw) launches a new project by developing and submitting
the CG-3213 / 3213A project documentation to the Visual Navigation Division,
Commandant (CG-5531), and taking account of environmental and historic preservation
requirements. See Figure 1-9. Commandant (CG-5531) will then review the project
requirements and either approve, disapprove, or submit to Commandant (CG-432) for
technical review, verification of funding source, and prioritization of project (e.g., AFC-
30, AFC-43, or AC&I Waterways). Final approval of the project requirements will be
indicated by a Commandant (CG-5531) endorsement of the standard form CG-3213.
This endorsement will address equipment availability. Headquarters-furnished
equipment will be shipped upon request (submit request to Commandant (CG-432) via e-
mail) for specific projects after those projects are submitted, approved, and ready for
execution. Any significant project change should be resubmitted for approval prior to
Architectural Engineering (A/E) contract award, or as soon as the need for change is
revealed thereafter. Also, CG-3213/3213A documentation is required for any project
that requires an ATON signal or category change or one that requests HQ-furnished
equipment for a Category | or 11 solar or simplified commercial lighthouse.

3. Radio Frequency Allocation for Electronic Monitor and Control Equipment. If a new
radio link is required for aid monitoring purposes, frequency authorization shall be
requested in accordance with Telecommunication Manual, COMDTINST M2000.3
(series).

G. Program Guidance. Commandant (CG-432) prepares and maintains a wide variety of
directives to guide the execution of lighthouse modernization projects. Commandant (CG-
432) also maintains several spreadsheet-tools (programs) to support in-house and field design
efforts. Much of this information is available to the district designers, operators, and support
personnel via the Commandant (CG-432) Internet page (http://www.uscg.mil/hg/cg4/cg432/).
This website also provides easy access to other valuable resources including a directory of
personnel with contact information and areas of responsibility, and many frequently used
references such as directives, specifications, technical data sheets, and standard engineering
drawings (most of which are in the easy-to-download and print pdf-file format). This
information will be maintained in accordance with Information and Life Cycle Management
Manual, COMDTINST M5212.12 (series).

1. Directives Maintained by Commandant (CG-432). These highly-specialized directives
provide guidance to operating units and support partners for the effective deployment and
management of lighthouses and other related Ocean Engineering systems and equipment.

a. Aids to Navigation Manual — Structures, COMDTINST M16500.25 (series). This
manual establishes policies, procedures, and criteria for the design and inspection of
short range aids to navigation structures.

b. Aids to Navigation Manual — Technical, COMDTINST M16500.3 (series). This
manual is a general hardware selection guide with installation and maintenance
requirements and General Description Data Sheets.

1-5
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Major Aids to Navigation Preventive Maintenance System Guide, COMDTINST
M16500.10 (series). This field guide promulgates equipment-specific Preventive
Maintenance System (PMS) procedures for preventive maintenance of standard
lighthouse equipment.

Short Range Aids to Navigation Servicing Guide, COMDTINST M16500.19 (series).
This is a field guide for Coast Guard personnel who service aids to navigation
hardware powered by 12 volt direct-current systems.

Solar Design Manual, COMDTINST M16500.24 (series). This is a guide for Coast
Guard personnel who design solar powered aids to navigation power systems.

Aids to Navigation Visual Signal Design Manual, COMDTINST M16510.2 (series).
This discusses the theory of visual signaling as it pertains to lighted aids to
navigation, establishes step-by-step procedures for the selection and evaluation of
signaling hardware, forwards the Allard’s Law Computer Program for evaluation of
signaling hardware, and provides tabulated photometric data on Coast Guard optical
systems used for lighted aids to navigation.

Classical Lens Maintenance, COMDTINST 16500.9 (series). This instruction manual
documents the procedures for inspecting the condition of classical lenses, its cleaning
and focusing, and provides guidance on stabilization of loose prisms.

2. Directives Maintained by Other Program Offices. Other relevant documents include the

following:

a.

Aids to Navigation Manual — Administration, COMDTINST M16500.7 (series).
Maintained by Commandant (CG-5531), this promulgates policy and guidance for the
administration of the Short Range Aids to Navigation Program.

Coatings and Color Manual, COMDTINST M10360.3 (series). Maintained by
Commandant (CG-45), this provides guidance on coatings for vessels, buildings,
structures, fixed equipment, and aids to navigation.

Light List, COMDTPUB P16502.1 thru P16502.7 (seven volumes). Contains a list of
lights, sound signals, buoys, daybeacons, and other aids to navigation.

3. Design Aids Maintained by Commandant (CG-432). Commandant (CG-432) directs the

development, maintenance, and support of lighthouse-related engineering and design
aids.

a.

Solar Design Spreadsheets. The Commandant (CG-432) website contains solar sizing
programs for designing and evaluating solar power systems for ATON.

Allard’s Law Spreadsheet. Allard’s Law can be used to calculate a light’s required
effective intensity as a function of operational range and meteorological visibility.

1-6
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The value for meteorological visibility used in the calculations is based on historical
visibility data. Further information can be found in the Aids to Navigation Visual
Signal Design Manual, COMDTINST M16510.2 (series). The Allard’s Law

Spreadsheet Program, available on the Commandant (CG-432) website, performs the
required calculations.

1-7
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LIGHTHOUSE MODERNIZATION CATEGORY SELECTION AID

CATEGORY DEFINITIONS

SOLAR CATI - REMOTELY MONITORED AND CONTROLLED, 4 SIMPLIFIED COMMERCIAL CAT | -

12VDC SOLAR POWERED SYSTEM WITH
EMERGENCY SIGNALS.

SOLAR CAT Il - UNMONITORED, 12VDC SOLAR POWERED
SYSTEM WITH EMERGENCY SIGNALS OPTIONAL.

SOLAR CAT Ill - UNMONITORED, 12VDC SOLAR POWERED
SYSTEM WITHOUT EMERGENCY SIGNALS.

Increasing Ops Capability & Complexity

SIMPLIFIED COMMERCIAL CAT II -

CATEGORY V -

NOMINAL 12VDC SYSTEM,
REMOTELY MONITORED AND
CONTROLLED, AC-RECTIFIED AND
STEPPED DOWN TO 14VDC, WITH
EMERGENCY SIGNALS.

NOMINAL 12VDC SYSTEM,
UNMONITORED, AC-RECTIFIED AND
STEPPED DOWN TO 14VDC, WITH
EMERGENCY SIGNALS OPTIONAL.

A/C RECTIFIED AND STEPPED
DOWN TO 12VDC SYSTEM WITHOUT
EMERGENCY SIGNALS.

DO THE SPECIFIC CIRCUMSTANCES OF
ECONOMICS, HISTORIC CHARACTER, OR YES

COMMERCIAL POWER ACCESS AND RELIABILITY
FAVOR THE USE OF 120 VAC POWER?

NO
A 4

DOES PROXIMITY OF OTHER AIDS, SHORT
RESPONSE TIME, LOW TRAFFIC DENSITY, AN YES
ESTABLISHED CONTINUOUS LIVE WATCH
NEARBY, OR VESSEL SIZE NEGATE THE NEED
FOR EMERGENCY SIGNALS?

\ 4

SOLAR CAT Il

NO

\ 4

DOES WAMS ANALYSIS DETERMINE THAT REMOTE
MONITOR AND CONTROL IS NOT REQUIRED
WHEN CONSIDERING FACTORS OF AID
CRITICALITY, THE MAGNITUDE OF POTENTIAL YES
LITIGATION DAMAGES ATTRIBUTABLE TO
UNMONITORED COAST GUARD ATON, OR
INCREASED AID AVAILABILITY DUE TO REMOTE
MONTOR AND CONTROL?

\ 4

SOLAR CAT I

NO

1 SOLARCATI

\ 4

DOES PROXIMITY OF OTHER AIDS, SHORT
RESPONSE TIME, LOW TRAFFIC DENSITY, AN YES

Figure 1-2
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ESTABLISHED CONTINUOUS LIVE WATCH 1 CATEGORY V
NEARBY, OR VESSEL SIZE NEGATE THE NEED
FOR EMERGENCY SIGNALS?
L NO
\
DOES WAMS ANALYSIS DETERMINE THAT REMOTE
MONITOR AND CONTROL IS NOT REQUIRED
WHEN CONSIDERING FACTORS OF AID SIVPLIFIED
CRITICALITY, THE MAGNITUDE OF POTENTIAL YES COMMERCIAL
LITIGATION DAMAGES ATTRIBUTABLE TO v AT
UNMONITORED COAST GUARD ATON, OR
INCREASED AID AVAILABILITY DUE TO REMOTE
MONTOR AND CONTROL?
NO
SIMPLIFIED
P COMMERCIAL
CATI




COMDTINST M16500.8B

SOLAR CATEGORY |

SOLAR POWERED, MONITORED, AND CONTROLLED, WITH RACON,
EMERGENCY SIGNALS, AND SOLAR DISTRIBUTION BOX (SDB)

SYMBOLS: M = MONITOR, P = POWER, C = CONTROL

M ( \ M
MAIN LIGHT MAIN SOUND
SIGNAL S?MLSR SIGNAL
(12vDe) P,C CONTROLLERS P,C (12vVDC)
M
™ (sacior [*
SACIII
EMERGENCY EMERGENCY
LIGHT SOUND
SIGNAL (12VDC) [* 5 ¢ P c 5o | SIGNAL (12vDC)
SOLAR I
PANEL SOLAR e RACON
ARRAY DISTRIBUTION
. BOX
(SDB)
P
1\ J ,
A A
SOLAR Pl P M
CHARGE
CONTROLLER AID CONTROL
P »| AND MONITOR
b SYSTEM &
M COMMS LINK
[ MAIN
BATTERY
BANK NOTES:
1. THE DIAGRAM REPRESENTS THE MAX
EQUIPMENT SELECTION POSSIBLE FOR A SOLAR
( N\ =) POWERED LIGHTHOUSE.
EMERGENCY
I 2. OPTICS AVAILABLE INCLUDE ALL STANDARD
BATTERY 12VDC LIGHT SIGNAL HARDWARE.
\_ J
3. THE SOUND SIGNAL IS THE FA-232 TYPE.
4. THE SOLAR CHARGE CONTROLLER IS
REPLACED BY A RANGE POWER BOX FOR
SOLAR

EMERGENCY<]

PANEL

SYSTEMS WITH 10 SOLAR PANELS OR LESS.

Figure 1-3
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SOLAR CATEGORY 1l

SOLAR POWERED, WITH EMERGENCY SIGNALS, OPTIONAL RACON,

AND SOLAR DISTRIBUTION BOX (SDB)

SYMBOLS: M = MONITOR, P = POWER, C = CONTROL

MAIN LIGHT
SIGNAL
(12VDC)

EMERGENCY
LIGHT
SIGNAL (12VDC)

SOLAR
PANEL
ARRAY

SOLAR
CHARGE
CONTROLLER

\
J

MAIN
BATTERY
BANK

e N
EMERGENCY

P,C

P,C

( \ M
MAIN SOUND
SOLAR SIGNAL
CONTROLLERS P,C (12V0e)
M
(SACIIOR  [* ]
SACIII)
EMERGENCY
SOUND
P p.c | SIGNAL (12vDC)
P
SOLAR RACON
DISTRIBUTION (OPTIONAL)
BOX
(SDB)

B

BATTERY

EMERGENCY

PANEL

SOLAR ]
)

Figure 1-4
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NOTES:

1. THE DIAGRAM REPRESENTS THE MAX
EQUIPMENT SELECTION POSSIBLE FOR THIS
CATEGORY SOLAR POWERED LIGHTHOUSE.

2. OPTICS AVAILABLE INCLUDE ALL STANDARD
12VDC LIGHT SIGNAL HARDWARE.

3. THE SOUND SIGNAL IS THE FA-232 TYPE.
4. THE SOLAR CHARGE CONTROLLER IS

REPLACED BY A RANGE POWER BOX FOR
SYSTEMS WITH 10 SOLAR PANELS OR LESS.
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SOLAR CATEGORY 1l

SOLAR POWERED, WITH OPTIONAL RACON

SYMBOLS: P = POWER

MAIN LIGHT P P [ MAIN SOUND
SIGNAL SIGNAL
(12VDC) (12VDC)
SOLAR ( h

PANEL RACON
ARRAY P CATV (OPTIONAL)
»  LOAD
CENTER

i \____

RANGE
POWER
BOX
P NOTES:
1. THE DIAGRAM REPRESENTS THE MAX
MAIN EQUIPMENT SELECTION POSSIBLE FOR THIS
BATTERY CATEGORY SOLAR POWERED LIGHTHOUSE.
BANK 2. OPTICS AVAILABLE INCLUDE ALL STANDARD

12VDC LIGHT SIGNAL HARDWARE.

3. THE SOUND SIGNAL IS THE FA-232 TYPE.

Figure 1-5
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COMMERCIAL (SIMPLIFIED) CATEGORY

COMMERCIAL POWERED, MONITORED, AND CONTROLLED, WITH RACON,
EMERGENCY SIGNALS, AND SOLAR DISTRIBUTION BOX (SDB)

SYMBOLS: M = MONITOR, P = POWER, C = CONTROL

M ( \ M
MAIN LIGHT MAIN SOUND
SIGNAL S%—S‘R SIGNAL
(12vVDC) P.C CONTROLLERS P.C (12vVDC)
M M
™ (sacior [™
SACIII)
EMERGENCY N\ J EMERGENCY
LIGHT SOUND
SIGNAL (12VDC) [* 5 P c = | SIGNAL (12vDC)
| P
D|STSFS|IE_;/CJF;|ON RACON
120VAC P BOX
COMMERCIAL >
POWER (SDB)
\ J ,
A A
14VDC Pl P M
HW POWER
SUPPLY AID CONTROL
y P »| AND MONITOR
SYSTEM &
M COMMS LINK
POWER
SUPPLY NOTES:
MONITOR BOX
1. THE DIAGRAM REPRESENTS THE MAX EQUIPMENT
SELECTION POSSIBLE FOR A SIMPLIFIED COMMERCIAL
POWERED LIGHTHOUSE.
7 ~\ P 2. OPTICS AVAILABLE INCLUDE ALL STANDARD 12vVDC
EMERGENCY LIGHT SIGNAL HARDWARE INCLUDING LED LANTERNS.
BATTERY 3. THE SOUND SIGNAL IS THE FA-232 TYPE.
N o 4. THE HWPS MUST BE ADJUSTED TO 14VDC OUTPUT.
7 ~\ * OPTIONAL USE OF 12vDC BATTERY CHARGER IN LIEU
EMERGENCY OF THE EMERGENCY SOLAR PANEL. IF USING A
SOLAR BATTERY CHARGER, CONNECT THE BATTERY
PANEL* CHARGER DIRECTLY TO THE BATTERY, BYPASSING

THE SDB. ENSURE THE BATTERY TEMP PROBE IS
INSTALLED ON THE EMERGENCY BATTERY.

Figure 1-6
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COMMERCIAL (SIMPLIFIED) CATEGORY I

COMMERCIAL POWERED, WITH EMERGENCY SIGNALS,
OPTIONAL RACON, AND SOLAR DISTRIBUTION BOX (SDB)

SYMBOLS: M =MONITOR, P = POWER, C = CONTROL

M
MAIN LIGHT
SIGNAL
(12VDC) -
EMERGENCY
LIGHT

SIGNAL (12VDC) [* 5 ¢

120VAC
COMMERCIAL
POWER

-y

14vDC
HW POWER
SUPPLY

oy 1

POWER
SUPPLY
MONITOR BOX

Tp
e N
EMERGENCY

N N Y

( \ M

BATTERY

( EMERGENCY )
SOLAR

PANEL*

MAIN SOUND
S%SR SIGNAL
- (12VDC)
CONTROLLERS .C
M
(SACIIOR [
SACIIN
EMERGENCY
SOUND
P 5o | SIGNAL (12vDC)
P
SOLAR RACON
DISTRIBUTION (OPTIONAL)
BOX
(SDB)
P[P
NOTES:
1. THE DIAGRAM REPRESENTS THE MAX EQUIPMENT
SELECTION POSSIBLE FOR THIS SIMPLIFIED COMMERCIAL
POWERED LIGHTHOUSE CATEGORY.
2. OPTICS AVAILABLE INCLUDE ALL STANDARD 12VDC
LIGHT SIGNAL HARDWARE INCLUDING LED LANTERNS.
3. THE SOUND SIGNAL IS THE FA-232 TYPE.
4. THE HWPS MUST BE ADJUSTED TO 14VvDC OUTPUT.
* OPTIONAL USE OF 12VvDC BATTERY CHARGER IN LIEU
OF THE EMERGENCY SOLAR PANEL. IF USING A
BATTERY CHARGER, CONNECT THE BATTERY CHARGER
DIRECTLY TO THE BATTERY, BYPASSING THE SDB.
ENSURE THE BATTERY TEMP PROBE IS INSTALLED ON
THE EMERGENCY BATTERY.
Figure 1-7
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CATEGORY V

120VAC-RECTIFIED AND STEPPED-DOWN TO 12VDC OR
OPTIONAL BATTERY CHARGER AND RECHARGEABLE BATTERY

SYMBOLS: P = POWER

LIGHT SOUND
SIGNAL SIGNAL
(12vVDC) (12VDC)

A A
P P

)

CATV
LOAD
CENTER

12vDC *
HW POWER
SUPPLY

120VAC
COMMERCIAL
POWER

*NOTE:

OPTIONAL USE OF 12VDC RECHARGEABLE
BATTERY AND BATTERY CHARGER IN LIEU
OF THE HWPS (HW POWER SUPPLY).

Figure 1-8
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Project Documentation Approval Process

DISTRICT (dpw) Submits

CG-3213/3213A

\ 4

COMDT (CG-5531)
Review

No

A 4
Project

Approved?

Yes

COMDT (CG-5531)
Sign

A 4

DISTRICT (dpw)
CG-3213/3213A

(Project approved and
cleared to proceed)

Figure 1-9
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CEU

Assistance
(If necessary)

COMDT (CG-432)

e® Technical Review of
Equipment Selection, Cost, &
Overall System Sustainability

e Verification of Funding
Source & Prioritization of
Project (e.g., AFC-30, AFC-
43, or AC&l Waterways)

COMDT (CG-432)
Ship HQ-Furnished
Equipment

[Upon District (dpw) request]
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CHAPTER 2. AID EQUIPMENT

A. General. The standard light signals and sound signals for solarizing major aid lighthouses
are described in this chapter. Also discussed are standard equipment to monitor and control
the operation of light and sound signals, and fog detectors. Outlined are the optics, sound
signals, control and monitor equipment, and ancillary equipment which may be used at a
lighthouse site. Power systems for these various aid types are discussed in Chapter 3.
Effective intensities for standard beacons, which shall be used to select the correct beacon to
meet the operational requirements of the light, are published in the Aids to Navigation Visual
Signal Design Manual, COMDTINST M16510.2 (series); the Aids to Navigation Manual —
Technical, COMDTINST M16500.3 (series); in Technical Data Sheets that are posted on the
Commandant (CG-432) website; and/or are shown on many of the Solar Sizing spreadsheets
available on the Commandant (CG-432) website.

1. Sites with reliable commercial power. In some cases, the use of 12VDC signals may be
more desirable at a site where reliable 120VAC commercial power is available. This
may be due to the limited size of the lantern house on the structure, or for uniformity of
systems within a district. Guidance on integration of 12VDC optics and sound signals at
previously commercial-powered aids is discussed in greater detail in paragraph 2.C.
System configurations for these aids are depicted in Figures 1-6, 1-7, and 1-8, which are
Commercial (Simplified) Category I, Commercial (Simplified) Category Il, and Category
V lighthouses, respectively.

2. 120VAC Lighthouses. Guidance on the use and m