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NAVAL SEA SYSTEMS COMMAND
1333 ISAAC HULL AVE SE
WASHINGTON NAVY YARD DC 20376-0001

INREPLY TO
9997
Ser 05D/085

26 Dec 01

From: Commander, Naval Sea Systems Command
Subj: SURFACE SHIP DRY-DOCKING INTERVAL

Ref: (a) NAVSEA ltr ser 05D/079 of 27 Nov 2001
(b) OPNAV NOTICE 4700 of 14 May 01

Encl: (1) Docking Determination Criteria

1. Purpose: This letter is a follow-up to reference (a), and
provides technical guidance for a condition-based alternative
approach to dry-docking intervals. This letter does not preclude
the standard interval approach of reference (b).

2. Background. NAVSEA has concluded an engineering evaluation
of the SURFLANT condition-based approach being applied under the
SURFLANT Pro-Active Maintenance (SPaM) program. Though this
approach involves risk, 1f appropriate measures are taken, these
risks are manageable.

3. Discussion.

a. Enclosure (1) provides technical criteria to assist in
making the decision to conduct maintenance and repair on specific
underwater hull systems. The need for this maintenance may in
turn trigger the need to dry-dock a specific ship. These
criteria are system/component focused. Therefore, the
appropriate period for a specific ship will be based upon the
actual condition of the systems involved.

b. Guidance in enclosure (1) is applicable to all surface
ships, with the exception of Aircraft Carriers, which are being
addressed separately.

c¢. This approval of the condition-based approach provides a
technically acceptable alternative to the time-based approach
described in reference (b).
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4. Action. Enclosure (1) is provided for use by the Fleet.
Selection of either the condition-based or time-based approach to
making docking decisions should be made by the individual Type
Commanders.

5. My point of contact for this matter is Mr. Tom Gooding. He
can be reached at 202-781-4279 (DSN 324-4279), or email to:
goodingtg@navsea.navy.mil.

P. E. Sullivan
Rear Admiral, U.S. Navy
Deputy Commander for
Integrated Warfare Systems
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The criteria below provide guidance in determining
conditions which warrant dry-docking a specific ship based upon
the actual condition of the systems.

1. Controllable Pitch Propellers:

Controllable Pitch (CP) propellers require periodic
inspection in accordance with NSTM Chapter 245 and the applicable
Technical Repair Standard (TRS). During these periodic
inspections, the following conditions must be inspected and
evaluated:

e Visual inspection for oil leaks, both shipboard and
waterborne; (none allowed)

e Inspection of o0il samples for wear metals and water;
(consult applicable TRS)

e Evidence of oil consumption;

e Significant variations in operating oil pressure; (static
and/or dynamic system pressures outside of allowable values)

e Increased pitch cycling time outside of MRC requirements.
(from OD box control, manual mode)

Evaluation of the periodic inspection results will be
compared to inspection records from the last inspection and CP
propeller system installation or the last major system overhaul
to identify departures from normal operating conditions. The
inspection actions described below are in addition to the
requirements of NSTM Chapter 245 and the applicable TRS.

After the first six years of CP propeller hub operation,
gqualified divers shall inspect the CP propeller system
waterborne. The diver shall inspect the hub for oil leaks from
the following locations while the system is pressurized (the
hydraulic system is placed on purge via applicable MRC card) :

e Blade ports;

e Plugs;

¢ Hub end cone cover;

¢ Prairie air emitter holes.

If there is no indication of oil leaking from the blade

ports, plugs or prairie air emitter holes and the inspection
results for the oil samples, o0il pressure, and oil consumption is
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[image: image4.png]normal, the CP propeller system is acceptable for continued
operation for an additional two years. At the end of two years,
repeat the waterborne inspection process above and every two
years thereafter until the next dry-docking, at which time, the
CP propeller hub shall be opened and inspected, and repaired or
replaced if required during the availability.

When waterborne inspections indicate oil leaks, the blade
and crank ring seals shall be replaced waterborne. After seal
replacement, the system shall be re-inspected as specified above.
If the system continues to leak after seal replacement, the ship
must be dry-docked, the CP propeller hub shall be opened and
inspected, and associated components repaired or replaced in
place during the availability.

If the re-inspection is acceptable after seal replacement,
the CP propeller system shall be re-inspected waterborne every
two years as previously specified. At the end of two years,
repeat the inspection process above, and every two years
thereafter, until the next dry-docking, at which time, the CP
propeller hub shall be opened and inspected, and repaired or
replaced if required during the availability.

At any time if there is a loss of pitch, unusual noise or
vibration, or a significant variation in operating oil pressure
(failure not due to the OD box) during ship operations, the CP
propeller system shall be inspected by qualified technicians. If
the CP propeller system components within the hull are determined
not to be the source of the problem, the ship must be dry-docked,
the CP propeller hub shall be opened, and associated equipment
shall be inspected and repaired or replaced. If the CP propeller
hub is repaired, the ship will return to the two-year pressurized
inspection cycle until the next dry-docking, at which time, the
CP propeller hub shall be opened and inspected, and repaired or
replaced if required during the availability. If the CP
propeller hub is replaced, pressurized inspection of the CP
propeller system shall be performed after six years of operation
and at two year intervals thereafter until the next dry-docking,
at which time, the CP propeller hub shall be opened and
inspected, and repaired or replaced if required during the
availability.

Prolonged operation of the CP propeller system, without
periodic inspection of internal hub components, will increase the
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[image: image5.png]risk of hub component deterioration and possible failure of the
CP Propeller system. Severe deterioration or failure of CP
propeller hub components may mitigate the benefit of extending
dry-docking intervals to support a condition based maintenance
plan.

In the event that the ship is dry-docked for non CP
propeller system related reasons after six years of CP propeller
operation, the CP propeller hub shall be opened and inspected,
and repaired or replaced if required. The ship will return to
the two-year pressurized inspection cycle after the CP propeller
hub is repaired in dry dock. If the CP propeller hub is
replaced, pressurized inspection of the CP propeller system shall
be performed after six years of operation and at two year
intervals thereafter until the next dry-docking, at which time,
the CP propeller hub shall be opened and inspected, and repaired
or replaced if required during the availability.

The results of all inspections, tests and repairs shall be
forwarded to the In Service Engineering Agent (ISEA), NSWC Code
9323.

2. Shafting:
Waterborne propulsion shafting with standard shaft covering

requires dry dock inspection and repair every 10 years per normal
periodic maintenance, in accordance with NSTM chapter 243.
Waterborne propulsion shafting that has the special enhanced
covering installed (per SEA 05M memo, ser 03M/012 dtd 2 May 97)
requires dry dock inspection and repair every 12 years.

The condition of the shaft and covering is also evaluated
during routine diver inspections. Any damage to the main
propulsion shaft covering that results in exposure of bare metal
to seawater shall be evaluated immediately. Covering damage of
this type requires repair per MIL-STD-2199. If dry dock repair
is not readily available, the repair can be made waterborne with
the use of a specially designed habitat that provides a dry
working environment. SEA OOC5 can assist in obtaining these
habitats. If immediate repairs cannot be accomplished, specific
inspection data and ship operational history shall be forwarded
to SEA 00C5 and NSWC Code 9323 in accordance with the shaft
assessment message form located in the Under Water Ship Husbandry
Manual, Chapter 13. Based on the condition of the shaft, NSWC
Code 9323 will then perform a shaft fatigue life evaluation,
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[image: image6.png]determine the number of shaft cycles remaining before dry dock or
habitat repairs must be accomplished, and coordinate a repair
plan with SEA 00C5 as applicable.

If diver inspection reveals a crack in the shaft, the ship
shall be dry-docked immediately for repairs.

3. Shaft Bearings:
Shaft bearings shall be inspected for wear as part of the
dry-docking condition assessment. Inspections and many (but not

all) waterborne bearing replacements can be accomplished afloat.
Depending upon other work which must be accomplished
concurrently, docking the ship may be more cost effective than
doing the task afloat. Waterborne wear measurements (STSR
clearance readings) should be evaluated against previous bearing
clearance data to calculate a wear rate for the ship. Utilizing
the calculated wear rate, ensure that bearing clearance will not
exceed allowable criteria (NSTM CH 244, Table 244-4-1) prior to
next available docking period.

4. Sea Chests, Waster Sleeves and Zincs:

All sea-chests are to be cleaned and visually inspected by
the time the ship has been in the water for 72 months. All
inspections do not have to be accomplished at one time, and can
be spread out over several years before the 72-month date. All
chests should be cleaned before inspection to remove growth that
might obscure the waster sleeve. All inspections must be
conducted after the inspection team manager has reviewed the
drawings for the sea-chests that will be inspected and become
familiar with the orientation of the chest and the distance from
the chest opening to the waster sleeve. The inspection team
manager will use the data from the drawings to verify that the
sleeve, and not some other portion of the chest, is being
inspected for each chest.

The inspection should focus on qualitative assessment of the
coating and zinc condition in the sea chest using established
NAVSEA dive manual and NSTM 633/631 rating techniques. After
inspecting the zincs and coatings, the waster sleeve should be
inspected closely for perforations and corrosion on the welds
and/or for metal loss adjacent to the valve itself. These areas
are the most likely areas to be damaged and, as such, represent
the best locations for a diver to provide a qualitative estimate
of metal loss. The criteria for rating the qualitative
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[image: image7.png]inspection data are that if the sleeve is perforated or if the
diver's qualitative assessment is that 50% of the metal is lost
from the welds or from the area adjacent to the valve, the waster
sleeve shall be considered high risk and shall be placed on a
yearly inspection interval. The yearly inspection will follow
the condition of the perforations and/or welds and if metal loss
continues, the waster sleeve shall be replaced either during a
dry-docking or using divers (note: in sea-chests with zinc
anodes, replacement of the anodes by divers will arrest corrosion
of the waster sleeve and obviate the need for waster sleeve
replacement). In general, the occurrence of additional
perforations will be used as the criteria for determining that
the waster sleeve needs to be replaced within the next year.
Divers should evaluate the condition of anodes in the sea chests
using standard dive manual/NSTM 633/631 techniques. Anodes that
are more than 50% consumed should be replaced within the next
year.

The fleet will be responsible for tracking the condition of
the sleeves and scheduling the replacement of degraded sleeves
before they fail. The inspections will be documented using
videotape, still photographs and standard diver written reports.
Data will be tracked using established fleet condition-based
maintenance systems.

5. Sea Valves:

The typical life of sea valves is greater than ten years.
Sea valves should be inspected prior to each ship availability
for leak tightness and functionality. Sea valve leakage of
several gallons per minute may be expected due to marine growth
on the seats; however, gross valve seat leakage that cannot be
safely isolated for inboard system maintenance shall be repaired.
Severe marine fouling growth in the valve that unacceptably
limits system flow should be repaired. Sea valves can be
repaired afloat but as with other systems the Type Commander will
need to determine the most cost effective approach.

6. Cathodic Protection System:

The impressed current cathodic protection (ICCP) system used
on DDG, CG, and amphibious ships should be inspected annually for
physical damage. The system can be repaired afloat and as such
does not drive the docking interval. Both ICCP and zinc-anode
cathodic protection systems used by the U.S. Navy are designed to
accommodate up to 10% hull coating damaged and still prevent
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underwater-hull corrosion (see Item 8, Underwater Hull).

However, ships with zinc-anode-based cathodic protection systems
have additional condition-based maintenance criteria associated
with the need to replace zinc anodes underwater. The cathodic
protection design criteria for the FFG-7 was one 6xl2-inch zinc
anode for every 100 square feet of underwater hull area (i.e.,
198 anodes per ship) and the design life of these anodes was 3-5
years. Condition-based maintenance criteria for these systems
are based on observed anode consumption and hull polarization.
Fleet maintenance activities shall either replace all hull zinc
anodes using divers on a 3-5 year cycle (i.e., anodes at the
stern will need more frequent repair) or shall conduct a hull
potential survey documenting that no portion of the hull exhibits
a potential more noble than -0.9V (vs. Ag/AgCl). The survey
should be conducted after the ship returns from deployment and
before any underwater-hull coating repairs are initiated. If the
hull potential survey shows areas that fail the potential ‘
criteria, hull zincs must be replaced.

7. Hull Structure:

Hull structure, if properly coated and maintained, should
not require renewal for the life of the ship. However, the
structure must be inspected every two years to assure structural
member thinning has not occurred and to ensure no breakdown in
the protective coating system. Hull plating, decks, bulkheads
and stiffeners which have lost 25% of their original plate or
member thickness should be replaced or renewed to their original
thickness. NSTM 100 and GSO Section 100 provide additional

guidance for making repair and replacement determinations. These
documents identify the engineering methodology and criteria
necessary to confirm or deny the need for repair work. 1In the

case of hull plating the decision to dry-dock or repair
waterborne using cofferdams is a decision made by the Type
Commander.

8. Underwater Hull Coatings:

Current underwater hull coating systems are capable of
protecting the hull from corrosion and preventing excessive
marine-fouling growth for a period of more than 10 years. To
ensure that the underwater hull coating performs as an effective
corrosion-control barrier, the coating system should be
completely inspected by the time the coating system has been in
the water for 72 months and at two year intervals thereafter.
The inspection shall use standard dive manual/NSTM 633/631

6 Enclosure (1)




[image: image9.png]techniques to estimate the area of the hull that has physical
damage such that the steel of the hull is exposed to seawater
(i.e., all paint is scraped off of the steel).

Once more than 10% of the steel hull area is exposed directly
to seawater, the coating system must be repaired. Some
anticorrosive coating system repairs can be conducted afloat.
Antifouling coatings must be applied in dry-dock. The Type
Commander shall determine if underwater hull coating repair is
conducted in dry-dock or using diver-applied anticorrosive
coatings.

9. Sonar Dome:

The bow sonar dome rubber window (SDRW) is, and has for many
years, been inspected and repaired based upon actual condition.
The dome is inspected by x-ray during dry-dock availabilities,
but not to exceed a six year interval for 6-ply windows. (Some 5-
ply windows remain in service that require biannual inspection.)
Pierside x-ray inspection can be accomplished, but at greater
cost and reduced quality.

If damage is found which does not require immediate repair,
the dome is x-rayed biannually (annually for 5-ply windows) until
repairs are accomplished. Dome repairs and replacements must be
accomplished in dry-dock.

A keel sonar rubber dome (SRD) is installed on FFG-7 class
ships. The keel sonar dome can only be x-ray inspected when dry-
docked and removed from the ship. The ship shall not be dry-
docked and the dome removed just to accomplish x-ray inspection
of the dome. 1If during a dry-docking, the sonar dome is removed
to accomplish other work on the sonar, the rubber dome shall be
x-ray inspected.
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