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●
ABSTRACT

This handbook provides design criteria end guidance are presented for
use by experienced engineers in the design of utility systems for piers,
wharves and drydocks. Criteria are given for repair and active berthing,
supply and ammunition piers end fueling piers. Utilities covered include
steam, compressed air, salt or non-potablewater, potable water, electric
power, telecommunications and POL. Extensive tabular information end other
data are included to establiah the utility requirements of ships and the
locationa of their points of connection.
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FORKWOED

This handbook has been developed from en evaluation of facilities in the shore
establishment,from surveys of the availability of new materials end
constructionmethods, end from selection of the beat design practices of the
IiavalFacilities Engineering Commend (IiAVFACIUTGCOM),other Government
sgencies, and the private sector. This handbook wss prepared using, to the
maximum extent feasible, national profeasionel society, association, end
inetitute standards. Deviationa from this criteria, in the plauuing,
engineering,design, and construction of naval ahore facilities, cannot be
made without prior approval of NAVFACENGCOMHQ Code 04.

Design cannot remain static any more than can the fuactiom it aervea or the
technologies it uses. Accordingly, recommendations for improvement are
encouragedend should be fumiahed to Commander, Atlantic Division, Navsl
Facilities Engineering Commend, Code 04A4, Norfolk, VA 23511-6287, telephone
(804) 444-9970.

‘IBISRANDBOOK SW NOT BE U8ED AS A REFBR.EMCEDOCUMBNT FOR PROCUREMENT OF
FACILITIES CONSTRUCTION. IT IS TO BE USED IIITBE FURCRASB OF FACILITIES
H?GINEERING STUDIES AND DESIGN (FINAL PLANS, SPECIFICATIONS, AND COST
ESTIMATES). DO NOT REFRRENCE IT IN MILITARY OR FEDERAL SPECIFICATIONS OR
OTRRR PROCUREMBNY DOCUMENTS.
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I MIL-HDBK-1025/2

●
Section 1: INTRODUCTIOIV

1.1 -. This handbook establishes criteria for the design of utility
services for piers, wharves, and graving drydocka. NAVPAC DM-29.1, Graving
Drvdocks provides supplemental and related utility data for uae specifically
in drydock applications. navy waterfront terminology is defined in the
Gloaaary Section.

1.2 ~. This handbook cancels and supersedea interim criteria
of December 19S4 and Chapter 3 of IiAVPACDM-25, W~l
Facilities of October 1971.

‘o

1
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Section 2: GSNSSAL UTILITY SEQUIILBIIENTS

2.1 ShiDs Demands. Ships demands aud other pertinent data for
individual ships utilities are tabulated in Section 3. Diversity factors are
provided for use in determining demand In multiple berthing. This information
is for use at new facilities and for use in additions, modifications, and
replacements at existing facilities. While means of diversification are
provided for multiple ships and multiple piers by the diversity factora,
metered data from existing facilitiesand ships are to be used for planning
and design whenever such data are available.

2.2 Utilitv–Connection Lavout. Figure 1 shows the dimensional
relationships normally encountered in placement of shore utility connections.
Figures 2 through 13 provide size/shapedata for typical hulls, together with
reference points needed for plotting ships utility connections from dimensions
given in varioua tables herein. Graphic Engineering Mapping System (GEMS)
tapes, for computer generation of hull configurations, are available from
NAVFAC HQ, Code PPO-3, for some ships. Ideally, the locations of shore
utility connections for a given berth would simply correspond to their
respective connection locationa on the ship to be berthed. In practice,
however, utility-connection locations can never be ideal, due to largely
nondedicated berthing, interferencewith other pier or wharf activities, other
deck equipment, and the grouping of connection.

2.2.1 Connection GrOuDiw. Utility confections should be confined to
specific locations along a shore facility so that interference with line
handling end other facility operation is reduced. Connections may be In
large groups to encompasa all utilities, or may be in subgroups, such as the ●
fOllowing:

a) freshwater, saltwater,steam, and compressed air;
.b) electrical power end communications;
c) sewer and oily waste; and
d) Petroleum, 011 end Lubricsnta (POL), when required.

Regardless of the variations in utility groups which may be
necessary to accommodate deck fittings and pier construction, sewer and oily
waste connections must always be located 10 ft (3.05 m) or more from domestic
water connections, end electrical outlet assemblies must be separated from
other utility outleta by at leaat 10 ft whenver possible. Additionally, where
fueling is required, separation between such connections and electrical
equipment is mandatory.

2.2.2 Hose and Cable Lenzths. It is apparent from para. 2.2.1 that, if
utilities are to be grouped, not all of the ahore connections can be placed
optimally in regard to their respective ship connections, even at a dedicated
berth. This being the caae, the location of connections for certain utilities
shall be given preference in the design, in order to minimize required hose
lengths. Preference shall be given, in order of importance, to steam,
fire-protection water, electricalpower, and sewage.

2,2.2.1 Steam
usually ha=~h

Steam hoses have a very short life, are expensive, and
preesure leases from shore to ahip.

2
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2.2.2.2 Fire-Protection Water. Losses in the fire-protectioxi-ayatemhoses
could be critical in the event of fire, particularlywhen ships pumps are ●under repair.

2.2.2.3 Electrical Power. Excessive lengths of power cable increase the
possibilities of accident, fire, snd excessive voltage drop.

2.2.2.4 SewaKe. Although added hose-pressure loss is not normally a
problem, sewage hose ia heavy, difficult to support, end must be disinfected
when the ships connection ia broken.

2.2.3 GrOUD Locations end Suacing. The locating dimensions for shipboard
utility connections of various ahip claaaes are described in subsequent
subsections end are presented there iu tabular form. These dimensions, when
used with Figures 1 through 13 snd the parsmetera given herein, provide
guidsnce in spacing determination for the shore connections. The locations
of required deck equipment (capatsns, bollarda, cleata, ladders, end railings)
must alwaya be coordinated with locations of utility connections. Design
berthing plens (graphic plots) should be made for the moat likely ahip mixes,
considering local berthing practices, such as direction of berthing end ship
locations. Suitable shore-connection spacing for the range of possible ships
must be provided, unless berths are intended for long-rsnge dedication to only
one ahip claas. Individual utilities within groups for mixed berthing should
generally not be more then 200 ft (66 m) apart. Whenever possible; shore
utility connection spacing should be such that connections are not offset more
than 50 ft (15.24 m) from corresponding ships connectionswhen ships occupy
their prescribed berthe. Where it is confirmed that ships to be berthed will
be limited to surface combatants predominantly,rafer to the I?CELpublication ●
entitled TM-54-01-87, G a hic E ineerirumru and MaDDinSYISi BIU?i riRS ste —P er nee n
Svstem (GEMS-PI~ , Steven C. Gonzalea.

2.3 .UtilitV-COIU’IeCtiOn GrOUD DealEn

2.3.1 ConfiKurations To Avoid Interference. Utility-outlet groups should
be designed for minimum interference of hoaea end cablas with each other snd
with pier operations. Outlet 8roupa may be placed abova deck or in deck pits;
they may also be placed in open 8alleriea below the main deck at sites where
the pier has aufficient elevation to avoid submergence of connections (for
exemple, the double-deck pier, “Zulu,” at CharlestonNaval Station). In
general, outlet connections should have centerlinesparallel with bertha or at
not more then a 30” sngle therewith, to avoid hose-connection difficulties snd
interferences with pier traffic. The diatsnce of connections from the pier
face should be aa short as is conaiatent with structural restraints snd with
convenience. The type of connector at outleta must be compatible with hoses
in usa or intendad for use at a givsn site. The profile presented by utility
groupa above deck, which must also be considered,ia dependent upon the height
of the pier snd the type of ship at berth. Mooring lines for ships such as
destroyers are relatively low end present a greater hazard to utility
connections. Low-profile outlet arrangements are usually preferred. Whenever
posaibla, mooring line patterns for the specific ships to be berthed should be
observed at berth before utility 8roup design is commenced. Some typical
above-deck utility-connection details are shown in figures in subsequent
subsections. Msny acceptable arrangements other then thosa shown are alao
possible end may be required by the cognizant Engineering Field Division where ●
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MIL-EDBK-1025/2

it is desired to match e=istins outlet designs in successful use. Required
hose- or cable-connection types end sizes are given in individual utility
descriptions in subsequent subsectionsherein.

2.3.2 DeSiRn fOr f(eStiIIK.Where berthing plena indicate that nesting of
ships will be practiced, a sufficient quantity of adequately sized connections
must be provided, according to the number of shipa which may simultaneously
use each such berth. Assume that internal shipboard port-to-atarboard utility
headers, where present, will be utilized (ace utility tables herein), except
for potsble water. For potable water, use dual connections with individual
backflow devices in order to provide separately protected supplies to two
ships at esch group location.

2.4 Protection

2.4.1 ?rotection of Mains and Laterala. Maim and laterale serving
utility connections must be protected from damage by wavea, wind, floating
debris or ice, and tidal immersion. Where these lines could be subjected to
such dsmsge, they must be placed in trenches or tunnels built into the pier or
wharf, or special constriction techniquesmust be used to provide a barrier.
Electrical conduits may be embedded in new concrete structures. It ia
preferable to place electrical duct banka, manholes, and pull boxes such thst
they sre cast integrally with the pier deck. Conduit and piping msina end
laterals-(exceptPOL) may be hung exposed from the bottom of pier decks in
protected locations. In such caaes, it ia necesssry to coordinate with the
structural deai.gnto secure inspection ladders and deck inserts, in order to
facilitate installation of acceaa platfonua for future maintenance. New mains
placed on existing piers maY be placed on top of the pier deck in a trench, if
other construction technlquea are impractical. Trench covers may be concrete,
steel plate, grating, or a combinationof these, as dictated by loading,
maintenance, end coat conaiderationa. Protection from corrosion is covered in
individual utility aectiona herein.

2.4.2 Protection of Utilitv Connections. Meana to protect utility
comnectiona, hoses, and cables from damage due to traffic and snagging by
mooring lines are eaaential, except at smell-craft facilities or at locations
where special protective constructionexists, such as at double-deck piers or
below-deck galleriea. Protection may consist of curbs, pits, concrete
structures, or railinga. Where pier width is sufficient, consider the use of
continuous curbs located at sufficient distance back from pier faces to
exclude pier traffic (axcept cranes) from the areaa containing utility
connection, hosea, end cablea. Where utility pits are used, sufficient pit
length must be incorporated to aasure that hoses may be connected end led from
pits to ahips without kinking or chafing.

17
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MIL-EDBK-1025/2

Section 3: ACTIVE AND BEPAIR BERTEING

3.1 -. Steam service at 150 psi (1034 kpa) (saturated) shall be ●
provided along all piers and other waterfront structures used for active
berthing and ship repair, and at the perimeter of graving drydocka.
Provisions for returning condensate from ships will not be required except in
special caaea, as directed by the cognizant Engineering Field Division.

3.1.1 Demanda Steam requirements for selected ship classes are given in— .
Table 1. Loads must be selected for the appropriate local climate, as
indicated in the table. For ahipa not included in Table 1, uae data from
Table 1 for q similar ship or obtain the expected demand from NAVFACEHGCOM
HQ. For graving drydocka, refer to NAVFAC DM-29.01.

3.1.2 Size of PiDing. Size the piping for single bertha to meet the
demanda indicated in Table 1. Include neated ahipa which are indicated on
berthing plane. For multiple berthing, uae diversity factors determined from
Table 2. Branch steam lines from main to outlet locations should be sized for
the full demanda obtained from Table 1 and should be no smaller then the
outlet riser. For ships which require two connectioxilocationa, assume 75
percent of the flow from Table 1 in each branch. Refer to para. 3.1.5, Outlet
Design, for minimum outlet-riser sizes. Determination of pipe sizea shall be
in accordance with MIL-EDBK-1003/8, Exterior Distribution of Utilitv Steam,
BTW. CHW..Fuel Gaa and Compressed Air.

3.1.3 PiD UKi Svatem Desire Criteria. For steam piping and condenaate-
retum piping design requirements, refer to MIL-BDBK-1003/8, subject to the
following exceptions and additiom: ●
3.1.3.1 w. For steam piping on or under a pier, the pitch of piping
required by MIL-EDBK-1003/8 may be impractical due to elevation limitation or
structural interference. In such casea, the designer must compensate by
proper sizing of piping and by provision for adequate condensate removal.
Tidal submergence of piping should be avoided by whatever meena are practical.

3.1.3.2 Protection. For steam end condensate piping under a pier or wharf,
or in a drydock (where submergence may occur), piping should be encased in a
preasure-teatable,prefabricated conduit system. Corrosion-resistant conduit
Coatinga should be selected, and polyethylene heat-ahrinkeble aleevea and/or
high temperature tape wrapping must be used at joints end fittings. Hangera
end bolts must be galvanized. All specially fabricated supports and braces
must be hot-dip galvanized after fabrication. Where salt spray exposure ia
severe, incorporate appropriate additional anticorroaion measurea for hcngers,
such aa application of epoxy coatinga, uae of atainleaa ateel or monel bolting
and uae of fiberglaaa/resin composite hangers and bolting. Piping end outlets
must be identified end color-coded in accordance with Section 6.

3.1.4 J,ocatlonand Arrangcment of piDiIIKMaina and Brenchea. Aa a general
rule, provide a single main with cross-branch piping to outlets for all activa
berthing piers end for all repair piers 50 ft (15.2 m) or leas in width. For
repair piera wider then 50 ft, provide a main on each side, with a cross
connection at the outboard end. Coordinate piping with structural conditions
end arrange mains for the best combination’of versatility, security, and
overall cost. It ia normally more desirable operationally to provide a looped o
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Ship Type

[rcraftCarriers

refaceCcmbacants

Barclesblp

Cruiser

Descr.ayer

Frigate

Patrol’

;ubmarines’

class

:?+59

:v-63.67

:wN-65

W-68

IB-61

5s-62

}B-63

3B-64

;G16,26

X-47

:GN-9

;GX-36

:GN-38

ID-963

DDG-2
DDG-377
DDG-51
DDG993

FF-1037
FF-106O
FF-1052
FFG1
FFG-7

PG84
Psz?z-1

tfIL-IuIBK-1025/2

Table 1
Shore Services - Steaml 2 3

(.s)
Lmernictent Hearing

L.ads4 (lb/hr)for

Outdc

10”F

.7,000

.7,000

,2,000

!2,500

41,000

4,000

9,100

10,500

3,300

3,300

2,100

2,750
2,750

1,850
2,500
2,500
2,500

.,000

,,002

i,500

2,8C0

2,550

2,550

1,400

1,805
2,20C

1,2:C
1,67(
1,67C
1,60!

.res Of--—
D“F

,000

,000

1,000

,,800

2,000

z,000

900

1,150
1,750

750
900
900
900

O“F

,200

,200

,200

,300

.,600

! ,600

550

970
L,500

480
600
600

1,100

(b)
onscant

Load5

lblhr)

7,000

7,000

7,000

5,000

12.000

1,500

1,800

1 ,boo

1,400

900

900
1,600

400
900
900

_

Connection

—
L

128s
135P

!93s
139P

275P

318s
326P

6
a—
II
—

26

3:

—
N
—

4

1
1

1

1
1
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Ship Type

,phibiausWarfare

C.awnand

A.9sa.lt

cargo

Tran6p0rt

kding

Mine Warfare

Uiliaq

Tenders 6 Repair

Cargo & Transport

MIL-SDBK-1025/2

Table 1

Shore Services - Steen? 2 3 — Continued

Clsss

LCC-19

LSA-1

LFW-2

LSA-113

LPD-4

LsD-36

LSD-41

LST-1179

HSO-427
US22-1

AD-15

AO-37

AO-41

As-5

AsS-38
Ass-so
AS-31

As-33

AS-36

.4SR-9
ASR-21

AS-21

AE-26

Am-1

M-19

AR-280
ASW-7
M- 105

(a)
IntermiccenrHeating

L..ds& (lbfhr) for

7,000

11,500

9,000

6,100

6,ooO

7,500

4, boo

800

10,200

12,000

12,000

12,000

23,200

12,500

1,200

3,700

4,b50

3,000

Tempe

30”F

5,500

7,500

5,000

3,100

3,700

5,200

2,800

8,500

8,500

7,800

860

3,000

:ures
-
50”F

i,700

3,800

Z,800

?,200

1,200

2,700

1,600

$,500

5,500

4,000

520

1,950

...

70”F

$,100

1,600

2,000

1,500

1,300

1,100

700

5,500

5,500

2,700

260

1,550

(b)
:onscanc

Loads

:lbthr)

3,000

2,500

3,000

1,300

2,200

900

1,200

200

1,700

4,000

4,000

2,000

3,900

2,500

600

700

1,600

500

Ships

Cwmeccion

-
L

21OPS
638Ps

6
:a

T

—
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Ship Type

Jxillirw (Conr’d)

Cargo & Transport
(conr’d)

Tugs

Miscellaneous

MIL-EOBK-1025/2

Table 1
Shore Services - Steaml 2 3 — Continued

AC-143

A*177

AOE- 1

AOR-1

AOT-168

AP-11O
ATF-91
ATS-1

AG193

AGS-39

ACOS- 2

AGF- 11

ACK-20

AGOR-11
AGOS- 1
AVU

(a)
IntermittentEeacing

Loads4 (lb/hr) for

Cucdo

m

7,600

3,400

1,000
300

2,300

1,500

4,100

6,800

Tempe

30”F

5,600

2.800

[cures

50”F

3,6oO

2,800

!,600

1.s00

(b)
Consra.nc

Load5

(lb/hr)

2,000

1,500

200
100

400

300

700

1,200

Ships

Connection

1
Loads based on ship’s Peacetimecoumlemenc(noairwingor Crooc.sl. SeeCexcwhen
allowancemust be ~de- for these it&s,

%aximm single ship demand at shore cmnections is column (.s)plus column (b).
3

For multiple ships, see Diversity Factors, Table 2.

t a6

-i-
—

—

—
N
—

—

4
Steam quancicy required co achie.e rmrmsl environmental temperature in ship spaces
relative m the outdoor ternperacuresshovn. Interpolacim betveen cernperaturecolumns is
permissible. Determine specific site design temperature from NAVFAC P-89. EngineerIn&
b’eatherData, 97+ percent basis, whenever available. Desi&n te~perawres for Bites me
listed therein may be obtained from the ASHRAE Handbook, 97% percenc basis.
5Galley, laund~, hot water, ccc.
6
L and H refer to the locacian of cw,necci.ansan ships. L is the distance, in feet,of the
connectionaftof the point of stem of che ship and tlis the height, in feet, of the
.mmeccim above the design waterline; see Figures 2 through 13, as applicable.
Designations“P” and “S” refer to Port side .md Starboard side, respectively. Where more
than one cmnecrim exists, .s11locations are shown. The designation “N’”refers to the
number of shipboard hose connections at the given locations.

7SC.SmrInot required.
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Table 2
Diversity Factors (DF) for Steam Usagel

Outdoor Diversity Factor (DF)2 for—
Temperature

Ship Type Range 1 3 5 9
. ) Shiv Shiua ShiDa Shiua

Surface Combatants 0-20 1 0.97 0.96 0.94
20 - 40 1 0.93 0.s9 0.S6
40 - 60 1 0.86 0.s0 0.76

> 60 1 0.80 0.73 0.68

Aircraft Carriers 0-20 1 0.97 0.96 0.95
20 - 40 1 0.96 0.94 0.91
40 - 60 1 0.93 0.90 0.86

> 60 1 0.82 0.76 0.74

Amphibioua 0-20 1 0.95 0.94 0.93
20 - 40 1 0.87 0.83 0.82
40 - 60 1 0.80 0.74 0.71

> 60 1 0.78 0.72 0.6S

Auxiliary 0-60 1 0.91 0.87 0.84

A8gregate 0-20 1 0.96 0.93 0.92
20 - 40 1 0.93 0.90 0.88
40 - 60 1 0.90 0.86 0.83

> 60 1 0.86 0.81 0.78

%e of Diversity Factors:

If the total number of ahiDa in amzrezate ia areater than nine:

- Group the ships by typea.

- Determine the maximum demand of each ship (Table 1).

- Sum the individual demands within each type.

- Multiply the total demand of each ahip type by the appropriate DF,
relative to the number of ships and temperature range.

- Total the demenda obtained above for the different ahip type groups.

If the total number of shins in asareaate is nine or less:

- Determine the maximum demand for each ship (Table 1).

- Sum the individual d-da of each ship.

- Obtain the aggregate DF from Table 2.

- Multiply the total demand by the “aggregate”DF in Table.

..
2Linear interpolation ia pe~iasible for ship quantities 710t shown.
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Table 2
Diversity Factors (DF) For Steem Usage — Continued

3Exemple Problem:

There ere nine FP-1052’s end two AD-37’s berthed at a location where the
outdoor design temperature is 18°F (-7.7” C). In this case there SXiat more
then one ship type end e total of 11 vessels. To find the total system
demand, determine the total flow for each class and then sum the valuea.

FP-1052 class

From Table 1, the intermittent demand at 18°F is interpolated between 10”F
(-12.2” C) (2,500 lbh or 1,134 kg/hr) end 30”F (1,670 lbfir or 757.5 k8/hr)
to yield 2,168 lbhr at 18”F. This intermittentload of 2,168 lb/hr is added
to the constant load (900 lb/hr or 408.2 kg/hr) from Tqble 1 to obtain a total
of 3,068 lbhr (1,391.6 kg/hr).

Each of the nine FF-1052’s have a peak demand of 3,068 lb/hr. Since the peaka
would occur at slightly different times, the total peak demand is not directly
additive, but may be acquired using the Diversity Factor. Consulting Table 2,
tha DF is 0.94
Therefore, the
lb/hr.

for the nine PT-1052’s at en outdoor temperature of 18”F.
design demaud for the 9 frigates is (9) (3,068) (0.94) = 25,955

‘o

,0

AD-37 class

From Table 1, the intermittent demand at 18°F (interpolating) is 10,600 lb/hr
(4,808.2 kg/hr). The peak demand of eech vessel is then 10,600 lbfir +
4,oOO lh/hr (constant load) or 14,600 lb/hr (6,622.6 k-gh). FrOm Table 2,
the DF is .0.96(interpolating) for two auxiliary ahipa. The total design
demand for the two AD-37’s ia (2) (14,600) (0.96) = 28,032 lb/hr (12 715.3
kg/hr).

~

The total design demand for the nine frigatea end two tendera at 18°F ia
obtained by adding together the design demenda for each group, thus: 25,955
lb/hr + 28,032 lb/hr = 53,987 lb/hr (24,488.5 k8/hr). If there vere five
frigates instead of nine berthed with the two tenders, then the total number
of ships would be nine or less, end the DF would be selected from the
“aggregate” category of Table 2. Gross demand would be (5) (3,068) + (2)
(14,600) = 44,540 lbfir (20,203.3kgfir). The Diversity Factor would be 0.925
(interpolating). The design demand for the seven ships would be (O.925)
(44,540) = 41,200 lb/hr(18,688.3Whr).

Source: CEL
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main rather than an equivalent single main. Provide isolation valves at
appropriate locatiOna for reliability of service during emergency repairs.
For graving drydocka, refer to NAVFAC DM-29.1. The location of ships steam
connectionsmay be determined by uae of locating dimension given in Table 1
under “Ships Connection Data,” in conjunction with FigUrea 2 through 13 for
the appropriate ahip claaaes. For discussion of methods to be used to
establish shore utility-station spacing on piers and wharvea, refer to Section
2.

3.1.5 Outlet Deaian. f?avalfacilities use 2 in. (50.8 mm) hosea (from 1
to 10 per ship) almost exclusively for ship-to-shore steam connection. At
locations where 1-1/2 in. (38.1 mm) and 1 in. (25.4 mm) hoses are used,
design for 2 in. hoaea and utilize reducing fittings at hose connections.
Total numbers of shipboard connection, N, are given in Table 1. The number
of hoses actually connected to shore per ship varies with the severity of the
climate. For facilities in the coldest climatea (ace Figure 24, Eegione I and
II), assume that all (N) ships connections will be connected to shore. For
warmer climates, obtain the demand from Table 5 for the appropriate design
temperature;divide by 2500 for 2 in. hose end by 1250 for 1 1/2 in. hose.
For existing facilities, the ~imum number of hose connections actually made
for the ships to”be berthed may be obtained from the appropriate Engineering
Field Division. Design the outlets to bring properly sized branch steam Iinas
from pier main into welded ateel headers which contain the required number of
2 in. connection with gate valvea and hose connectors (see Figure 14).
Threaded connectionsmust be avoided, in order to prevent loosening of joints
from hose tanaion. Minimum outlet riser sizes are aa follows:

mEE OF HOSES RISER S12B
CONNECTKD TO RISER u

1 2 1/2
2 3

3or4 4

Provide an accessible gate valve in each branch steam main near tha
outlet riser. Provide a 1/2 in. (12.7 mm) bleed cock where shown on Figure 14
at each 2 in. connection for bleeding hoses prior to diaconuecting. Refer to
Section 2, for a general description of the arrangement and spacing of utility
outlets.

3.1.6 SDecific Shiu Requirements

3.1.6.1 CV end CVN ShiD Ueauirements (All Claaaesl. These ships are
normally berthed starboard side-to. Galley and hot-water requirements (column
(b) of Table 1) should be increaaed by 50 percent where it is reasonable to
asaume that the ahip‘a air group maY be on board.

3.1.6.2 Nuclear-Powered Submarine Reauirementa. Steam supply for
nuclear-poweredsubmarines ia not required at operational bertha. For ship
constructionor major repair activities, high-pressure steam at 2,000 to 4,oOO
pai (13.8 to 27.6 MFa) may be reqVired for teat purposes. This supply may be
fram a permanent plant or from a portable steam generator, depending upon
local conditions; each location where histi-pressuresteam is required should
be evaluated on an individual basis.

●
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ALTERNATIvE cONCRETE BARRIER WALL. TYP.~

NORMAL CONFIGURATION

AOER

ECK

s,
o

R

LOW PROFILE CONFIGURATION

Figure ’14
Typical Steam Shore Connection
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3.1.6.3 ~~ LPH. LK&. L LSD. and
~). Increase galley end hot-water requirements (column (b) of Table 1) by
100 percent if it is probable that troops will be aboard while at ective
berths.

3.1.7 ~B

3.1.7.1 Ql!QAEf. ?JavalSea System Commemd (I?AVSSASYSCOM)shore-to-ship
steam and feedwater quality standarda are provided in Chapter 220, Volume 2,
CH-1 (Revision 3) Naval ShiD‘a Technical Manual of NAVS2A S9086-GK-STM-021.
These standards are given in Tablea 3 end 4.

Table 3
Shore Steam and Condensed Shore Steam Quality Requirements*

I CONSTITUENT OR PROPERTY RsouHISMEIq

I pll 8.0 to 9.5

ConductIvity 25 pS/W** max

Diaaolved Silica 0.2 ppm mex

Hardness 0.10 ppm max or 5 ppm as
CaC03 total hardness

● Steam must be generated from feedwater which is either treated with a
chemical oxygen scavenger or mechanically de-aerated to a m~imum dissolved
oxygen content of 15 parta per billion. Shore ateem and condensed ahore
ateem used as feedwater must meet the above atendards. The use of filming
emines is prohibited.

** pS/~ . micrO-Siemena/centimeter . micro-mbolcentimeter

Table 4
Bulk Shore Feedwater Quality Requirements*

I COITSTITUENTOR PROPERTX ~

I PH 6.0 to 8.0 (process effluent)
5.8 to 8.o (after storage)

Conductivity 2.5 pS/cm** max (at point of
delivery)

I Silica 0.2 ppm max

* Produced by method other than condensed steam.
** ~S/a . micrO_Simens/catimeter . micro-mbo/centimeter

26

Downloaded from http://www.everyspec.com



I

I

MIL-EOBK-1025/2

3.1.7.2 Use of Steam Separators. To meet the NAVSBA criteria in para.
3.1.7.1 for the purity of shore-to-ship steam in Navy ports, properly selected
ateem separators may be installed in steam maine at piers, wharves, end
drydocke. These will provide additional protection against condensate
carryover end the resultant steam contaminationwhere such problems are lmown
to exist. Normally, steam separators are not required on piers, wharves, or
drydocka if adequate condensate removal is provided at the boiler plant and in
shore maina. Steam separators should be used only when neceesary, baaed upon
a case-by-case evaluation of local conditions. Figure 15 provides a typical
installation detail which should be used (where necessary) in conjunction with
the guidelines of CEL Teat Report No. TN-1586, Steam SeParatOr Teat ~d
Evaluation, 1980.

3.1.7.3 se.mling. Conductivity and PH meters should not be installed
permanently on piera or wharvea due to the harsh marine environment.
Condensate-sampling statione should be provided at piers end at ateem plenta.
Figure 15 shows a typical installation of a sampling station.

3.1.8 Metering. Where monitoring of usage ia required, provide metering
of steam flows to piers, groups of piera, or drydocke. Install meters in
accessible vaulta or in above grade enclosuresashore or on piers. At
individual piers or drydocka, uae pressure compensated vortex-shedding type
flow matera for good maaa flow accuracy end range. Where meterimf iS not

I initially-required, make provision for eaae Of future inatallatiOn by me~a Of
concrete vaulta or pier acceaa covers.

I
1-

I

I

lo

3.2 CoMDre8a.?dAir. Provide compreaaed air at all active end repair
bertha. Requirements for graving drydocka are given in NAVFAC DM-29.1.

3.2.1 Demands Compressed-air requirementsfor selected ahip classes
given in T~” For ahipa not included in Table 5, use data from Table
for a similar ship or obtain the expected demand from NAVPACENGCOM EQ.

are
5

3.2.2 Pirdna-Svstem Deaizn Criteria. Design compreaaed-air piping to
conform with the requirements of NAVFAC DM-3.5 end MIL-EDBK-1003/8. In
addition, for corrosion protection of steel pipe, consider en extruded
polyethylene or polypropylene exterior coating. Bxtruded plastic coatinga
must contain an ultraviolet inhibitor. For coated pipe, use polyethylene,
heat-shrinkable sleeves and/or tape wrapping at joints end fittinga. Hangers
end bolta must be galvanized. All specially fabricated supports end bracea
must be hot-dip galvanized after fabrication. Where salt-spray exposure ia
severe, incorporate appropriate additional enticorrosionmeaaurea for hangera,
such aa application of epoxy coatinga, use of atainleas steel or Monel
bolting, end uae of fiberglaaa/resin compositehangers end bolting. Piping
end outlets must be identified end color coded in accordance with Section 6.
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Ship Type

ircraftCarriers

urfaceCombatants

Battleship

Cruiser

Destroyer

Frigate

Patrol

Czass

CV-59

CV-63,67

CVN-65

CVN-68

BS-61

BB-62

BB-63

SS-64

CG16,26

CG47

CGN-9

CCN-36

CGN-38

DO-963

DDG2

DDG37

DDG51

DDG993

FF-1037
FF-104O
FF-1052

FFG 1
FFG7

PG-85
Pm-1

K2L-HDBK-1025/2

Table 5
Shore Services - Compressed Airl

Quantity:

(SCFU)

2400

2400

2400

2400

2000

1000

1000

1500

lDOO

1200

1000

1000

1000

1000

1000

1000
1000
1000

1000
1000

250
250

ressure
3

(psig)

125

125

125

125

125

125

125

125

125

125

125

125

125

125

125

125
125
125

125
125

125
125

Hinlmum
Branch

ze4 (in)

4

4

4

4

3

3

3

3

3

3

3

3

3

3

3

3
3
3

3
3

2
2

K2nimum
outlet
Risers

er Berth

5

5

5

5

5

4

.4

4

.4

4

3

3

3

3

3

3
3
3

3
3

1
1

7
Corm

,Ocati

L

3
lon

5 (ft)

n
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Table 5
Shore Services - Compressed Airl — Continued

Ship Type

;ubmarines6

hnphibiousWarfare

Command

Assault

Cargo

Transport

Landing

Uine Warfare

hxiliary

Tenders 6 Repair

Cargo 6 Transport

class

SS-580
SSN-594
SSN-637
SSN-688
SSBN-616
SSBN-726

Lcc-19

LHA-1

LPH-2

L2A-113

LFT)-4

LSD-36

LSD-41

LST-1179

tlsO-427
HCM-1

AD-15
60-37
m-b 1
AR-5

ARS-38
ARS-50
AS-31
AS-33,36
ASR9,21

AZ-21
AS-26
AFs-1
AN-19
.%s-280
AKs-7
AO-105

@ant ityl
(SCFU)

500
500
500
750
1000
1000

1500

1500

1500

1000

.1000

1000

1000

1000

500
500

1000
1000
1000
1000

500
500
1000
1000
500

1000
1000
1000
2000
1000
1000
1000

PreBsure3

(psis)

125
125
125
125
125
125

125

125

125

125

125

125

125

125

125
125

125
125
125
125

125
125
125
125
125

125
125
125
125
125
125
125

30

U2nimum
Branch

ize4 (in)

2
2
2
2
3
3

3

3

3

3

3

3

3

3

2
2

3
3
3
3

2
2
3
3
2

3
3
3
3
3
3
3

Ninimum
outlet
Sisers

berBerth

2
3
2
2
3
3

4

5

4

4

4

4

4

4

2
2

4
4
4
4

2
2
4
4
2

3
b
4

:
3
4

Ships
Connection

Locati0ns5 (ft)

L H
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Table 5
Shore Services - Compressed Airl — Continued

Mht.mm Ships

Ship Type class Quancity2 Pressure3 Minimum Outlet
Connection

(Scs?t) (psis)
Sranch Risers Locationss (fc)

Size& (in) Per Berth L n

uriliaq (Centtd)

Cargo h Transport AD-143 1000 125 3 b
(Cent’d) AO-177 1000 125 3 4

AOE-1 1500 125 3 5

AOR-1 1500 125 3 4
AOT-16S 1000 125 3 4
AP-11O.122 1000 125 3 4

TUSB ATF-91 500 125 2 2
Am-l 500 125 2 2

Uiscellaneo.s AG193 1000 125 3 4
ACS-39 1000 125 3 3
ACOS-2 1000 125 3 3
AGF1l 1000 125 3 4

AGM-20 1000 125 3 4
AGOR11 500 125 2 2
AGOS-1 500 125 2 2
AVM 1000 125 3 3

LOW pressure compressed air requirementsahm. S@h pressure compressedair may also he
required; refer to text.

2
For multiple ships, see diversity factors in text.
3Minimum required at connections.Higher pressures may be necessarywhere specifically
directed by NAVFACSNCCOM HQ or the ustng agency.
‘3
2%1s is size of pipe from main to (and including) outlet riser.
5L and H refer to the location of ships connections. L is the distance,h feet. Of the
cc.nnecttonaft of thepointof stareof theship,andH is theheight.f.ufeet.Of the
connection above the design waterline; see Figures 2 through 13, as applicable.
DeSIwatiOnS p,,, ,,s1O ad ‘IcI, refer co Port side, starboardside and Uinterline.

respectively. Where more than one connection exits, all locationsare shobn. For
information not shmm in this table, refer to the appropriateSngf.neeringField Division.

31

Downloaded from http://www.everyspec.com



MIL-EDBK-1025/2

3.2.3 QuauEI. Compressed air should normally be ‘commercial,,quality, In
accordance with NAVFAC DM-3.5. Where breathing quality air and/or an oil-free
aystam are necessary, uae an oil-free source and/or purification systems in ●
accordance with NAVFAC DM-3.5.

3.2.4 Size of Pir.in6. For single berths, size the mains in accordance
with air-quantity-per-ship data given in Table 5. For multiple herthing at a
single pier or wharf, Including nested ships, use the following diversity
factora to establiah damanda for sizing of maina:

~ DIVSR S1 TT FACTOR

1 1.0
2 0.s
3 0.7
4 0.6

5 or more 0.5

Multiple-pier demand data for use in design of new compressed-air
planta end at new facilitiesshould be obtained by evaluating demands at
operating Naval berthing and repair facilities which are similar to the
proposed facility.

3.2.4.1 Branches. Branch-pipe sizes should be in accordance with Table 5.
Where a variable mixture of ships ia probable at a given pier, all branch
lines should be 3 in. (76.2 mm); however, where carriers may be berthed,
branch lines should be 4 in. (101.6 mm).

●
3.2.4.2 SiZina Nethod. Determination of pipe size should be in accordance
with friction-loss tables in IVAVFACDM-3.5. Size mains for a pressure drop of
not greater than 5 psi (34.47 kPa) total friction loaa from pier or wharf
entrance to farthest outlet, at design flova. For looped maina, aasume flow
In both lega of the loop. In all cases, mains should be sized to supply the
most outboard ship with 100 percent of the quantity indicated by Table 5 when
the pier ia at full diversifieddemand.

3.2.5 Location and Arr~ ement of piD US!~i sins and Branches. As a general
rule, provide a single compressedair main with cross branch piping to outlets
for all active berthing piers and for all repair piers 50 ft (15.24 m) or less
in width. For repair plera wider than 50 ft, provide a piping main on both
aidea, with a croaa connection at the outboard end, Coordinate piping with
structural conditions and arrange maina for the best combination of
versatility, security, and overall cost. It is normally more desirable
operationally to provide a looped compressed-air main rather than an
equivalent single main. Provide isolation valves at appropriate locationa for
reliability of service during emergency repaira. The number of shore
compreaaed-air outlets (risers) for various ship types is given In Table 5.
Specific ships connection locations (one or two per ship) are also given in
Table 5, where such exist; however, compreaaed air may be required at many
locationa both on and alongside a ship during maintenance or repair
operations. The number of outlet riseraper berth shown in Table 5 should
therefore be integratedwithin utility groups which are designed and spaced as
discussed in Sectios 2. . ●
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3.2.6 Outlet Design. The size of outlet risers should be the same as that
of branch piping. Provide a full-sized accessible valve in each branch near
the outlet riser. Provide a header at the outlet riser, with hose connections
(valved outlets and hose couplers) sized as follows:

SIZE OF RISER MAINTHRANCE AND REPAIR SHIP-TO-SHORE
(in.) CONNECTIONS CONNSCTION

2 Four 3/4 in. None
3 Two 1-1/4 in. end two 3/4-in. 2-1/2 in.
4 Two 1-1/4 in. and tvo 3/4-in. 4 in.

Hose couplers for maintenance and repair connections shall be
quick-couplar type end must match those in uae by the activity. When the Site
is an existing facility, the number and size of maintenance end repair hose
connections required to match a facility standard may be used in lieu of those
Riven in the above table. Ship to shore connection sizes end locations are
~ased upon a shipalts program-which will add ships connections for direct
hose connections to shore comDresaed air. Shore couulius for 2-1/2 in. (63.5
mm) ship-to-shore connections should be male cam-locking with cap,
PHL-C-17487. Shore couplings for 4-in. (101.6 mm) ship-to-shore connection
should be 150-pound flanges with blind flange covers. Sea Figure 16 for two
typical compressed-airshore outlet configurationa. Refer to Saction 2 for
general description of the arrangement end spacing of utility outlets.

3.2.7 Reauirementa for Iiifi-PressureComureased Air. ManY submarines
require a high-preaaure compreaaed-air supply, in addition to the requirements
given in Table 5. This service may be provided by tapping en available 3,000
psi (20.7 IiPa)or 4,500 psi (31.0 @IPa)aourca, or by utilizing portable
compressors. Required ships service size ia normally 1/2 in. (12.7 mm) or 3/4
in. (19.05 mm). The ship’a compressors will be used for topoff under
emergency conditione. Air quality shell be in accordance with Chapter 9490 of
Faval Ships Technical Manual. This chapter requires air to be oil-free end
dehumidified by a deaiccent type dehydrator to a dewpoint (at atmospheric
pressure) of -60”F (-51°C). High pressure compressed air service ia normally
provided by the activity, but the need must ba determined on an
individual-sitebasis, with apace allotted when locating other utilities.
Because high-pressure compreaaed air ia potentially dangeroua, the operation,
maintenance and field investigation of these ayatema should ba accomplished
only by those femiliar with the syatems.

3.2.S Metering. Where monitoring of usage ia required, provide metering
of comureased-airaurmly to niers or groups of piers. Install meters in

I
... ----

accessible vaulta or in above Rrade enclosuraa ashore or on piers. Uae
vortex-shedding or turbine typ~ flow meters which are temperature- and
pressure-compensatedfor good accuracy and range. Where metering is not
initially required, make provision for ease of future installation by meana of
concrete vaulta or pier accesa covers.

3.3 Saltwater or nonratable Water. Shore-supplied saltwater or
nonpotable water shall be provided (when approved) to piers, wharvea, and
drydocke in order to meet fire-protection, coolins, end fluahlng
requirements. For drydocke, alao refer to%NAVFAC DM-29.01, Gravina Drvdocks.
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3.3.1 Justification. The use of permanent salt or nonpotable water
eystema must be justified and approved in advance. Use the following criteria
to establish approval requirements for these systems.

3.3.1.1 Reuair Piere and Drvdocka. At ship repair facilities where ships do
not ordinarilyhave uee of their own pumping capabilities, permanent shore

salt or nonpotable water systems are normally utilized, ~d- do not require
prior approval. Design such systems in accordance with applicable
requirementsherein, beginning with para 3.3.2.

3.3.1.2 Active Berthing. Permanent salt or nonpotable water systems shall
not normally be provided at active berthing facilities. It is NAVPAC intant
that ships et active berth will normally rely upon their own pumping
capabilitiesto supply saltwater for flushing/cooling and fire-fighting. In
the event of a major fire or other emergency, shore-based portable pumps and
other available station fire apparatus would be utilized to augment the ship’s
saltwater pumping capabilility.

At locations where special conditions or hazards exist, permanent
salt or nonpotable water systems will be allowed for active berthing
facilitieson a case-by-case basis, if adequately justified by the
statiorJactivityand approved in advance by NAVPAC Headquarters. Each pier or
wharf at a given facility must be considered separately, unleaa the usage of
two or more piers is identical. The statiotiactivity shall submit the
followingwhen requesting approval for these systems:

a) Identify the type of fecility end activities, and describe the
special condition(s) or hazard(s) peculiar to this facility, and upon which
this request is baaed.

b) Establish the required pier or facility demand based on the
methods given in para 3.3.2.

c) Provide description end enslysis of the options available to
provide the required protection, such as (1) permanent system to supply the

entire demand, (2) portable pumping systems(s), dedicated or otherwise, end

(3) combinations of (1) and (2). All existing Navy assets must be included in

the analysis, including any existing permanent systems.

d) Provide e life cycle cost enalysis for all viable options on a
site specific basis, and performed in accordance with NAWPAC P-442, Economic
AllalvsisHandbook. The analysis must take into consideration the costs of. . . . .
owning end operating ell pertinent plant, Botn on snips sna asnore.

e) Make recommendations for the best system to meet the required
I demand, based on consideration of the special conditions(s) or hazards(s) end

on life cycle costs.

Approved permanent salt or nonpotable water systems shall be

designed as described in applicable subparas. of 3.3.2.

3.3.2 Demands and Pressure Requirements. Berthing facilities shall
conform to the requirements specified below. The requirements differ for
overhaul end drydock berthing and for active berthing.
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3.3.2.1 Drvdock and ReDair Berthing. Saltwater supply shall be furnished at
drydocke, piers, and wharvea as described below. Requirements for selected ●ship clasaea are given in Table 6. For ships not included in Table 6, uae
data from Table 6 for a similar ship or obtain the expected demand for
NAVFACENGCOM HQ. The following criteria shall also apply:

a) !lrm@!s. Provide sufficient saltwater to meet the requirement
of the ahip with the severest saltwater demand anticipated to be docked at the
drydock. Uae the ‘~TotalDemand!!quantity listed in Table 6. Refer to NAVFAC
DM-29.1 for additional requirements at drydocke.

I b) ~ erthins,. Provide sufficient saltwater to meet the
“Total Demand” requirement given in Table 6 for the largest ship to be berthed
at the pier (1,000 gpm [3,785 lpm] minimum for piers serving frigate ahipa end

I larger; 500 [1,892.5 lpm] gpm minimum for piera serving ships smaller than
frigates), plus the aggregate cooling/flushing demand of all remaining ships
at the pier (do not include neated ships), multiplied by the diversity factors
given below:

NUMBER OF SHIPS D~ F CTOR

1 1.0
2 0.9
3 0.8
4 0.7

Over 4 0.6

c) Zotal Svatam Demand. Where a ayatem serves more then one pier, ●
asaume only one ships fire will occur for the group of repair piers. The
multiple pier supply system shall be designed to meet the requirement of the
pier with the highest demand (computed per b), above), plus the aggregate
cooling/flushing demand from ships at all remaining piers (excludingnested
ships), adjusted by the same diversity factor given in b), above. To obtain
en overall demand that includes drydocka, add the sum of all drydock demands
to the multiple-pier demand described herein.

d) Presaure Reauirament. The saltwater pressure shall be 150 psi
residual pressure at the most remote drydock or pier or wharf outlet for all
ships except submarines, which require only 40 psi.

3.3.2.2 ~ 51 e or Multi e B rthsl. Salt- or nonpotable-
water requirements for selected ship claaaea are given in Table 7. For ships
not included in Table 7, uae data from Table 7 for a similar ship or obtain
the expected demand from KAVFACEITGCOMHQ.

In the criteria given below for saltwater or nonpotable-water
demands, ~ of the following conditions of flow governs.

Nom : EITHER TEB FIRR-PROTKCTIOIiDEMAND OR THS COOLIII’G/FLUSHIITGDEMAND MAY
GOVBRN; USE WBICFD7VSRIS GREATSR:

a) fire demand,
ship, with ramaining ships

based on a fire occurring aboard the largest-demand
connected to t~e pier saltwater main operating ●
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Table 6
Shore Services - Salt or NonpotableWater

(Overhaul and Drydotk Berthingl)

I

~ircraft Carriers

$urface Combatants

Battleship

Cruiser

Destroyer

Frigate

Pat.ro1

Submarines

Amphibious Warfare

Command

Assault

Cargo

Transport

Landing

Mine Warfare

Auxiliary

Tenders & Repair

Symbol

Cv
cm

BB

CG
CGN

DD
DDG

FF
FFG

PG
PRM

LCC

LHA
LPH

LKA

LPD

LSD
LST

Mso
MCM

AD
AR
ARs
AS

Tota12

Demand

(gpm)

3750
3750

1250
1250

1250
1250

1250
1250

625
625

XXX34

1250

3125
3125

1875

ls75

2500
1875

625
625

1875
1s75
625
18j5

Fire

Fighting

Flow (gpm)

3000
3000

1000
1000

1000
1000

1000
1000

500
500

1000

2500
2500

1500

1500

2000
1500

500
500

1500
1500
500
1500

Cooling/

Flushing

Flow (gPm)

750
750

250
250

250
250

250
250

125
125

250

625
625

375

375

500
375

125
125

375
375
125
375
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Table 6
Shore Services - Salt or FlonpotableWater — Continued

(Overhaul and Drydotk Berthingl)

Totalz Fire Cooling/
Ship Type Symbol Demand Fighting Flushing

(gpm) Flow (gpm) Flow .(gpm)

Auxiliary (cent‘d)

Tenders & Repair ASR 750 600 150
(cent‘d)

Cargo 6 Tranaport AE 1875 1500 375
AFs 1875 1500 375
AH 1250 1000 250
AK 1875 1500 375
ARR 1875 1500 375
AO 1875 1500 375
AOE 1875 1500 375
AOR 1875 1500 37’5
AOT 1875 1500 375
AF 625 500 125

Tug: ATF 625 500 125
ATS 625 500 125

Miscellaneous AG 1875 1500 375
AGS 1250 1000 250
AGF 2500 2000 500
AGM 1875 1500 375
AGOR 625 500 125
AGOS 625 500 125
AVM 1875 1500 375

1
Far chips connection locationa, see Table 7.

2,,
Total Demand” equals “Fire Fighting” plus “Cooling/Flushing” flow.

.
‘Salt water fire protection syatema are not required for concrete-

conatruction submarine piers; requirements for AFFF fire auppresaion

ayeteme will be determined by evaluation nf fire risks involved cm pier by
the NAVFACSNGCOMHQ Fire Protection Engineer.
4
For submarine berthing piers, a permanent salt water system for cOOling/
flushing is not mandatory if sufficient fresh water is provided to meet all
operational shore water requirements.

. ●
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I

1.

Table 7
Shore Services - Salt or IlonpotableWater

(Active Berthingl)

‘o

Ship Type

ircraft Carriers

urfac’e Combatants

Battleship

Cruiser

class

CV-59

CV-63

CVN-65

CVN-68

BB-61

BB-62

BB-63

BB-64

CG16,2

cc-47

CGN-9

CGN-36

CGN-38

Fire
Fighting
,altWater
‘YomShore

(gpm)

8750

8750

8750

9500

3500

3500

3500

3500

3000

3300

2500

2300

2300

39

Cooling/

Flushing
;altWater
kom Shore
(gpm)

3950

3950

3950

4100

1300

1150

1650

1100

1300

1300

Ships
Connection

L

269 P
377 P
310 s
&07 s

!(ft)

H
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Table 7
I Shore Services - Salt or 2i011DOtable Water — Continued

(Active Be~thingl)

Ship Type

;urface Combatants

(Cent’ d)

Destroyer

Frigate

Patrol

;ubmarines

amphibious Warfare

Command

Assault

Cargo

Class

DD-963

DDG-2

DDG37

DDG51

DDG993

FF-1037
FF-104O
FF-1052
FFG-1
FFG 7

PG-85
PHM-1

Ss
SSN
SSBN

LCC-19

LHA-1

LBD-1

LPH-2

LKA-113

Fire
Fighting
Salt Water
From Shore

(gpm)

2000

1300

2000

3300

900
900
900

1750

45
‘X4 5
-24 5

1000

BOOO

8000

3000

..

1000

40

Cooling/
Flushing
‘altWater
‘remShore
(gpm)

1250

600

1500

1650

450
700
450
1750

750

3000

3000

1500

750

Ships
Connection

Loc2tions2(ft)

L

3
xxx

194 Ps
334 Ps

!76.PS

:87PS

H

18-22

23
23

B
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Table 7
Shore Services - Salt or I’JonpotableWater — Continued

(Active Beithingl)

I
Ship Type

Unphibious Warfare
(Cent‘d)

Transpart

Mine”Warfare

kuxiliary

Tenders & Repair

Cargo & Transport

Class

LPD-4

LSD-36

LSD-41

LST-117

MSO-427
MIX-1

AD-15

AD-37,4

AR-5

AILS-38
ARS-so

AS-31

As-33

AS-36

ASR-9,2

AS-21

AE-26

APs-1

AH-19

Fire
Fighting
Salt Water
From Shore

(gPm)

2000

1000

2000

1000

250

800

2500

1250

1750

2500

2000

700.

41

Cooling/
Flushing
Salt Water
From Shore
(gpm)

1000

1000

1250

750

150

600

1100

550

950

lLOO

1100

450

Shipa
Connection

Locationsz (ft)

L

110 P:
438 P:

H

Downloaded from http://www.everyspec.com



MIL–EOBK-1O25/2

Table 7
Shore Services - Salt or IionpotableWater — Continued

(Active Berthingl)

Fire Cooling/ Ships
Fighting Flushing Connection

Ship Type Class Salt Water Salt Water
From Shore From Shore

Locations.z(ft)

(gPm) (gpm) L H

Auxiliary {cent’ d)

Cargo h Transport

(Cent’ d)

AK-280

m-l

AO-105

AO-143 6S0 400

AO-177 1750 950

AOE-1,6 3000 1500

AOR-1 2250 950

AOT-168

“AP-llo>
122

Tugs A’rF-91
ATS-1

Miscellaneous AG193

AGS-39

AGDS-2

AGF-11

AGM-20

AGOR-11

AGOS-1

AVM

●

●

●
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Table 7
Shore Services - Salt or fionpotableWater — Continued

(Active Berthingl)

1 me r-e of values in Table 7 encompasses all ship tYPe.9. RequirSm~ts

or ships not specificallyidentified in the tables should be based on the
saltwater flows for similar type ships listed, or on data available from
NAVSEA or the station/activity~

2 L ~d H refer to the location of ships connections. L is the distance, in
feet, of the connection aft of the point of stem of the ship, and H is the
height, in feet, of the connection above the design waterline; see Figures 2
through 13, as applicable. Desisnationa “P,” “S” & “C” refer to port Bide,
Starboard side and Centerline, respectively. Where more than one connection
exists, all locations are shown,

3 NO specific connectionlocstion for this ship. Connection(s) made to most
convenient main deck fire hydrant(s).

4 saltwater fire Protection systems are not reauired fOr cOncrete

construction suimarinepier:; requirements fir AFFF fire suppression systems
will be determined by evaluation of fire risks involved on pier by the
I?AVFACENGCOMSQFire Protection Engineer.

5 For submarine berthing piers, a permanent saltwater system for coolins/
flushi~ is not mandatory if sufficient freshwater is provided to meet all
operational ahore water requirements.

I

I

1’

43

Downloaded from http://www.everyspec.com



MIL-EDBK-1025/2

independent ships pumps to furnish their own cooling/flushing water during the
fire, or, ●

b) cooling/flushing demand, for the aggregate of connected ships,
adjusted for diversity.

The saltwater system serving each single pier or equivalentwharf
shall be designed in accordance with either of the following: (An equivalent
wharf is defined as a wharf with a set of bertha (four meximwm) equivalent to
the berthing accommodation of a single pier.)

a) ~. For piera and wharves serving frigates or

larger ahipa, uae the “Salt Water From Shore” requirement from Table 7 for tha
largeat ship to be berthed at the pier or 1,000 gpm (3,875 lpm), whichever ia
greater. For piera end wharves serving ships smaller than frigates, uae the
,,SaltWater From Shoret~requirement from Table 7 for the largest ship tO be
berthed at the pier or 500 gpm (1,892.5 lpm), whichever ia greater,

b) ~ and Flushi~ . Use the aum of the “’Cooling/Flushing
Salt Water From Shore”’requirements from Table 7 for all ships to be berthed
pierside (excluding nested ships), multiplied by the diversity factora given
below:

RUHBER OF SEIPS DIVBRSITT FACTOR

1 1.0
2 0.9
3 0.8
4 0.7

Over 4 0.6

.Design saltwater pumping syatema serving more than one pier or
equivalent wharf as above, except apply diversity. ‘f’hecapacity shall be
equal to the aum of the requirements for all piera multiplied by a system
diversity factor of 0.75. Increased pumping capacity at a pumping station may
be added where necessary to supply a future pier or piers. Where numerous
piers are involved (for which permanent syatema have been approved), optional
deaigna, such as individualized pier pumping atationa, should be considered.

The pressure required for these syatema shall be 150 pai residual
pressure at the moat remote pier or wharf outlet at design flow, ezcept that
separate systems which supply water for cooling/flushing only shall provide 40
psi (275.8 kPa) residual at design flow.
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Example Problems. The exemple problems below are presented to
illustrate the method of determining quentity and preaaure requirement. Four
example problems are given; the example berthing arrangements for the problems
are shown on Figure 17.

- Example Problem 1: Dedicated Carrier Pier. See Figure 17, Case 1. This is
a single-berth pier, with no nesting. Two CVI’J-68Kimitz-class,aircraft
carriers are to be accommodated aa ahown.

a) ?~ eauirement. From Table 7, the “Salt Water From
Shore” requirement for a CVN-68 ia 9,500 gpm (36,000 lpm).

b) Coolina/Flushimz Reauirement. The ‘“Cooling/FlushingSalt Water
Fram Sharem requirement for a CVN-68 ia 4,100 gpm (15,518.5 lpm). Far two
CVN-68 ahipa, the total adjusted (diveraified) demend ia: (2)(4,100)(0.9)=
7,380 gpm (28,597.5 lpm).

l’lom: The fire-pratectian requirement governe: use 9,500 gpm for the
saltwater design flow.

,-

- Bxemple Problem 2: Destrayer and Frigate Pier, Maximum-Deneity

Configuratian. 8ee Figure 17, Caae II. This is a multiple-berthpier with
two-abreast berthing (neating). The ship classee end numbers indicated on
Figure 17 are to be accommodated at the pier.

d Fire-Protection Reauirement. Table 7 indicatea that the largest
‘Salt Water From Shore” requirement ia 2,500 gpm (9,462.5 lpm), for the AD-41.

b) Coolind Flushiru?Requirement. For the ship mix indicated, and
providing saltwater for the inbaard ahipa only, the cooling/flushing
requirements are: 1,100 gpm (4,163.5 lpm) for the inboard AD-41, 1,250 gpm
(4,731.25.lpm) far the inboard DD-963; end 1,750 gpm (6,623.75 lpm) for each
inbaard FFG7. The total requirement ia: 1,100 + 1,250 + (2)(1,750) = 5,850
(22,142 lpm) gpm. The total adjusted (diversified) demend is: (5,850)(0.7) =
4,095, aay 4,100 (15,518.5 lpm) gpm.

Nom : The cooling/flushing requirement governe: uee 4,100 gpm for the
saltwater design flow.

- Bxample Problem 3: Wharf Design (Twa Equivalent Wherves). See Figure 17,
Caaa III. This ia a multiple-barth wharf, including nesting conditiane,
with the indicated ships end berthing aasignmenta.

The wharf may be enalyzed as being the equivalent af twa berthing
piers, separated inta two ship groupings, since mare then four ships are

I adjacent to the wharf. Graup 1 ahipa are FF-1052, DDG2, end AD-41, and graup
2 shipa are FF-1052, DD-963, end CGN-38. While other groupings are possible,
the grauping resulting in the highest overall demand ia used.

a) H re-protection Requirement. In graup 1, the largeet-demend
ahip ia the AD-41, with a requirement of 2,500 gpm (9,462.5 lpm). In graup 2,
the largaat-demand ship ia the CGN-38, with a requirement of 2,300 gpm
(8,705.5 lpm). - .
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CVN -68

I CVN-68

CASE I

I DO-963 FFG-7
AD-41 FFG -7

1

I

AO-41
DD-963

FFG-7

FFG-7

FF- 1052 00-963

AO-41 FF -1052 00-963 CGN - 38

CASEm

. Figure 17
Bx6mple Arrangements for Saltwater Demarid
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I

●

b) CoolindFlushing Requirement. The group 1 cooling/flushing
requirements are: FF-1052 (700 gpm or 2,649.5 lpm), DDG2 (600 gpm or 2,271
lpm), and AD-41 (1,100 gpm or 4.163.5 lpm). Group 1 total adjusted
(diversified) demand is: (2,400 or 9,0S4 lpm)(O.8) = 1,920 gpm (7,267.2
lpm). The group 2 cooling/flushingrequirements are: FF-1052 (700 gpm or
2,649.5 lpm), DD–963 (1,250 gpm), end CGIi-38(1,300 Spin). GrOup 2 total
adjusted (diversified) demand is: (3,250)(0.8) = 2,600 gpm (984.1 lpm).

Nom : Governing demands are 2,500 gpm (fire protection) for group 1 ships
and 2,600 gpm (cooling/flushing)for group 2 ahipa. Gross demand
for the two equivalentwhervea is: 2,500 + 2,600 = 5,100 gpm
(19,303.5 lpm). Using the multiple-pier system diversity factor
from above, (SaltwaterSystem Serving More Than One Pier or
Equivalent Wharf), the saltwater design flow for the entire wharf
is: (5,100)(0.75)= 3,825 gpm (14,477.6 lpm).

- Exemple Problem 4: Saltwater System Serving More Than One Pier or
Equivalent Wharf. In this example problem, a common pumping station is to
supply saltwater for the piers and wharves of Example Problems 1, 2, end 3.
The saltwater deaisn flow requirements previously determined are: dedicated
carrier pier (9,500 gpm or 35,957.5 lpm); destroyer end frigate pier (4,100
s~); md twO equivalentwtines (5,100 6w). fius, the central PUMPiU
facility shall have a minimum capacity of (18,700)(0.75) = 14,025 gpm
(53,08&6 lpm).

3.3.3 pUMDiIl17Eauioment. Pumps may be permanent, portable or mobile as
approved’(refer to para. 3.3.1). In general, Pump capacities end heada should
be selected to provide for both fire-protection and cooling/flushing
requirements. Uae separate pumps for the two requirements only when
apecifically allowed or aa stated in para. 3.3.5.2. Refer to MIL-EDBK-1OO8,
Fire Protection for FacilitiesEnsineerins. Deaim end Construction, for
requirements of fire pumps and aaaociated equipment. Centrifugal fire pumps
shall comply with IiFFA20, Centrifugal Fire PUMPS. Refer alao to NAVFAC
DM-5.7, ~ Svs ems, for pumping equipment criteria.

3.3.3.1 D&lea. Fire pumps may be driven entirely by electric motors if
either a single reliable power source or two independent power sources are
svailsble, as defined by NPPA 20. 8ingle reliable power sources need not
include dual substetionenor stsrting equipment. If the above conditions fOr
use of electric drive only cannot be met, design the system such that a
minimum of 50 percent of pumping capacity is driven by approved alternative
drives, such as diesel enginea. Portable or mobile Pumping equipment ia
normally driven by remote-startingelectric motors (when appropriate) or by
diesel or gas-turbine engines.

3.3.3.2 pressure Control. Pressure must be controlled under varying demanda
by staging of pumps and by incorporation of surge tanks amd/or other suitable
equipment to prevent exceaaive surges due to starting and stopping of pumps.
Uae a small preaaure-maintenancepump to handle low flows. Fire pumps must be
equipped for automatic startup upon preaaure drop, manual atop, and provison
for manual override startup. ,

3.3.3.3 )Jtermative PUMP Drive. When a ““separatecooling/flushing water
system ia used, a variable-speedelectric drive may be used to control
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pressure. Variable-speed equipment may also be used for combined fire-
protection end cooling/fluihing systems when approved by the appropriate
Engineering Field Division. Veriable-speed-drive equipment should be selected ●
from types which have been proven by successful use. Adjustable- frequency
type variable-speed systems are preferred because of their higher efficiency.

3.3.3.4 Location. Permanent pumping equipment for individual piers,
wharves, or drydocka should normally be loceted aahore, aa near aa possible to
the structure. Where it la impractical to build a wet sump and intake for uae
of vertical pumps on shore, pumps may be placed in an enclosure on or
alongaide a pier or wharf, with pump columns adequately protected from wave
action amd floating debris. Portable or mobile pumping equipment may be
placed on pier decke or on floating platform, moored to the pier.

3.3.4 piDiIlaend Outlets

3.3.4.1 Size of Mains. Piping ayatems must be designed to provide the
required residual preaaure, at design flow condition, to the berths which are
farthest from the pumping system. Where a common shore pumping and
distribution system feeds several piers or drydocks, the shore distribution
system must be sized to deliver the design firefigbting flow to auy one of the
piers or drydocks while cooling/flushing flows continue to all other locations.

3.3.4.2 -Location end Arrangement of Maine. Aa a general rule, when
permanent maina are placed on piers 50 ft (15.24 m) or less in width, provide
a single main with branch lateral pipes for outlets on both sides of the pier;
for piers wider than 50 ft, provide a looped main with outleta on both sides.
Coordinate piping with structural conditions end arrange maina for the best ●
combination of versatility, security, end overall cost. It is normally more
desirable operationally to provide a looped main than an equivalent single
main. Provide isolation valvea at appropriate locatione for reliability of
service during emergency repairs.

3.3.4.3 Location end SDacina of Outlets. The pier location of ships
saltwater connections may be determined by uae of the locating di.mansionefor
ships connections given in Table 7, in conjunction with Figures 2 through 13
for the expropriate ship classes. For a description of the methods to be used
in establishing ahore utility-station spacing on piera and wharves, refer to
Section 2. For spacing in drydocka, refer to ?JAVFACDM-29.1.

3.3.4.4 Outlet Desi~. The typical outlet shall conaiat of a 6-in. (152.4
mm) branch main end riser feeding a manifold arrangement of three 2-1/2 in.
(63.5 mm) end one 4-in. (101.6 mm) valved hose connections. See Figure lg for
typical detaila. Where portable pumping systems are used, atendpipe
connection may be provided on some (or each) of the outlet risers for
connection to the portable pumping system discharge hose. For certain large
ships the above outlet requirements shall be modified; refer to para. 3.3.5,
CV. CVIV.LEA and LHD Reauirementa (All Classes>. Provide four 4-in. valved
hose connections in a manifold arrangement at the outboard end of large piers
for fire boat or large-volume portable-pump connection. Where berthing is
designed exclusively for tugboats, work boats, or other small craft having a
“Salt Water Prom Shore” requirement of not more than 625 gpm, properly spaced
4-in. (101.5 ass)risers having two to three 2-1/2 in. (63.45 mm) connections
may be used in lieu of the above. All connections shall be protected by a o

chained cap. At each
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designated pier in each naval station where oceangoing U.S. merchant end
foreign ships are expected, two internationalshore connections shall be
provided (ace Figure 19).

3.3.4.5 Materials end Installation Criteria. Pipe end fittinga shall
conform to I?AVFACDM-5.7, as applicable to piera end wharves. Uae pipe,
fittings end valves pressure-rated at 250 psi (1,724 Ha) minimum. Hose
threada shall be National Stendard hose-coupling threads, 7-1/2 threads/inch,
or as approved by the responding fire department. For piping on a pier or
wharf, evaluate the relative advantages of cement-lined ductile iron and
cement-lined steel pipe with en extruded polyethylene or polypropylene
exterior coating. An ultra violet inhibitormwt be used in polyethylene
coatings which will be exposed to sunlight. For coated pipe, use polyethylene
heat-ahrinkeble sleeveB endlor tape wrapping at joints and fittings. Eangera
end bolts must be galvanized. Where aaltapray axpoaure is severe, incorporate
appropriate additional anticorrosion meaaures for hansers, such aa application
of epoxy coatings, uae of stainless steel or Monel bolting, and use of
fiberglaaa/resin-composite hangers end bolting. Provide means of pipe
movement due to thermal expansion, preferablyby use of expansion loops and
offsets. Also provide for differential movement of piping at pier expenaion
joints. Piping &d outlets must be identifiedend color coded in accordance
with Section 6, MISCELLANEOUS PROVISIONS.

3.3.5 -Cv~1 . At existing
inatallationa where imuf ficient saltwater preaaure exists, the pressure shall
be increaaed to provide 150 pai (1,034 kpa) residual pressure at the pier
outlets. Pump-discharge pressure must be sufficient to provide the required
residual at design flow. The following special requirements apply to these
ships:

3.3.5.1 SDecial Outlets: Provide four 4-in. (101.5 mm), gate valved hose
CO~eCtions in allS in. (203 mm) manifold arrangementwith en 8 in. riser (in
lieu of the typical outlet) at each of two locations. Approximate locatione
of outlets for aircraft carriers shell be as indicated on Figure 20. For LEA
and LEO ships, determine locatione from I?AVSBAor from the station/activity.
Outlet design and configuration shell be similar, ezcept for size, to outlets
at other locationa.

3.3.5.2 Uvaradinu. Permanent chengea to axisting pier systems for upgrading
of fire protection (where permanent system has been justified) shall be by
installation of a separate high-pressure system using pipe, fittings, end
valvea with .spressure rating of 250 pai ((1,724 kpa) minimum. Existing
low-pressure saltvater systems meY remain in place for cooling/flushing end
for fighting flrea on piers when handheld hose lines are required.

3.3.5.3 portable or Mobile Pumus. Supplemental large-volume portable or
mobile pumps may be utilized for these ships to augment the salt-water supply
from a permanent system. l?xiatingayatema which can supply a portion of the
requirement st 150 pei (1,034 lcpa)residualmay remain unchanged. However,
when portable or mobile ayatema are used at drydocke or repair facilities, the
capacity of the permanent ayatem $hall be no leaa then 5,000 gpm (1S,925 lpm).

I
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3.3.6 Other Nuclear-PoweredShip Requirements. For active end repair
berthing or docking, the requirementsare the same as those for conventionally
powered ships of similar type.

3.3.7 Protection From Freezing. In
tamperaturea, salt and nonpotable water
(refer to Section 6).

3.4 ~. Potable water
spaces so that ships may take on water.
DM-29.1.

climates subject to freezing
lines and outlets must be protected

shall be provided for all berthing
For graving drydocka, refer to I?AVFAC

3.4.1 ~

3.4.1.1 Al t e Berthsl. For single bertha,
provide a potable water supply of 1,000 (gpm) (3,785 lpm) for all berth
lengths up to 2,000 linear ft (610 m), with e minimum residual pressure of 40
(psi) (276 kPa) at the moat remoteoutlet on the pier. Where the pier langth
accommodates more than one berth, provide a potable water supply of 1,000 gpm
for the first 2,000 linear ft of berth, plus 500 gpm (1,893 lpm) for each
additional 2,000 linear feet up to a maximum of 2,000 gpm (7,570 lpm), with a
minimum pressure of 40 psi at the most ramote outlet.

3.4.1.2 .ReDair Berthing. The potable-water requirements for repair piers
are indicated in Table 8 for selected ship classes. The quantities indicated
for each,ship to be berthed at a pier, including nested ships, shall be added
together, end the total quantity shell be availabIe on the pier. The peak
rate of flow for main sizing shall be based upon providing the antire
daily-flow requirement from Table 8 for all ahipa on a pier or wharf, at a
constant flow rate, within an 8-hour period, and at a residual pressure of 40
psi minimum at the shore conuectiona.

3.4.1.3 ~ era. Total usage for multiple piers in gallona per day
shall be determined by summing daily flows for s1l ships at all piers or
wharves. The peak-flow rate for multiple piers shall be determined by summing
peek-flow rates for all piera or wharves, as determined by the method
described above, and multiplying the sum by a diversity factor of 0.75.

3.4.2 Pi~ Criter a. For piping materiala and
installation requirements,refer to I?AVFACDM-5.7. Additionally, for piping
under a pier or wharf, evaluate the relative advantages of cemant-lined
ductile iron and cement-linedsteel pipe with an extmded polyethylene or
polypropylene exterior coating. Provide en ultra violet inhibitor in
polyethylene or polypropylenecoatings which will be exposed to sunlight. For
coated pipe, use polyethylene,heat-shrinkable sleevea and/or tape wrapping at
jointe and fittings. Hangera and bolts must be galvanized. Where salt-spray
exposure is s.?ivere,incorporateappropriate additional enticorrosion meaaurea
for hangera, such aa applicationof epoxy coatings end use of stainleaa steel
or Monel bolting. Provide meana of pipe movement due to thermal ~anaion,
preferably by uae of expenaion 100pa or offseta. Also provide for
differential movement of piping at pier expaneion joints.

3.4.3 Location and Arraruzcment of PiDina Maina. As a general rule,
provide a single water main with cross-branch piping to outlets for all
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Ship Type

,ircraftCarriers

;urfaceCombatants

Battleship

Cruiser.

Destroyer

MIL-EOBK-1025/2

Table 8
Shore Services - Potable Waterl

(Repair Berthing)

:lass

:V-59

W-63

X’N-65

WN-68

BB-61

BB-62

BB-63

BB-64

CG16,26

CG-47

CGN-9

CGN-36

CGN-38

DD-963

DDG-2

DDG37

DDG-51

DDG993

Normal
Requirement
With Ships
Complement

(gpd)

50,000

50,000

50,000

50,000

14,500

12,000

13,200

19,700

16,100

17,000

12,000

13,200

9,500

1s,200

Requirement
JithAir Wing
or Troops
Aboard
(gpd)

125,000

125,000

140,000

1S5,DO0

Ships
Connection

>ocationsz(ft)

L

279 PS

273 S
333 P

202 P:
52S

H

22
34
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Ship Type

MIL-EDBK-1025/2

Table 8
Shore Services - Potable Waterl — Continued

(Repair Berthing)

Surface Combatants
(Cent’d)

Frigate

Patrol

Submarine

Amphibi&s Warfarf

command

Assault

Cargo

Tranaport

Landing

Mine Warfare

Class

FF-1037
PF-104O
FF-1052
FFG 1
FFG-7

PG85
Pm- 1

SS-580
SSN-594
SSN-637
SSN-688
SSBN-616
SSBN-726

LCC-19

LHA-1

LPIi-2

LKA-113

LPD-4

LSD-36

LSD-41

LST-1179

USO-427
MCM-1

Normal
Requirement
With Ships
Complement

(gpd)

5,900
14,200
14,200
7,500
10,800

700

2,500

5,000 Max

2,400
2,200

Requirement
With Air Wing
or Troops
Aboard
(gpd)

44,100

85.000

81,700

18,800

4g,300

23,800

20,800

23,500

Ships
Connection

Locationa2(ft)

L

276 PS

318 PS 35
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Ship Type

fiuxilia~

Tenders & Repair

Cargo & ‘rranspor

MIL-BDBK-1025/2

Table 8
Shore Services - Potable Waterl — Continued

(RepairBerthing)

Class

AD-15
AO-37
AD-41

AR-5

MS-38
ARS-50

AS-31

A8-33

AS-36

A8R-9,21

AE-21

AE-26

Am-l

AH-19

AK-2B0

AKR-7

AO-105

AO-143

AO-177

AOE-1

Normal
Requirement
With Ships
Complement

(gpd)

31,000

.85,500

40,000

3,600
3,000

77,000

43,000

35,000

7,000

11,900

12,300

14,600

40,000

2,700

2,600

4,600

4,500

4,800

18,000

56

Requirement
With Air Wing
or Troops
Aboard
(gpd)

Ships
Connection

Locational’

L

110 Ps
314 s
322 P
534 Ps

H

●

✎

0
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a

o

Table 8
Shore Services - Potable Waterl -– Continued

(Repair Barthing)

Normal Requirement
Ships

Requirement With Air Wing Connation

Ship Type Class With Shipa or Troope Locations
Complement Aboard

(gpd) (gpd) L H

iuxiliary (Cent’d)

Miscellaneous AOR-1 12,000
(Cent‘d)

AOT-16B 1,200

AP-122 62,000

Tugs ATF-91 3,400
ATs-1 4,500

Miscellaneous AG193 6,200

AGS-39 4,600

ACDS-2 4,goo

AFG1l 41,000

ACM-20 6,600

AGOR-11 2,500

ACOS-1 1,600

AVM 13,400

1
The range of values im Table 8 encompasses all ship types. Requirements
for shiDs not sDecificallv identified in the table should be based on the
requir~ent for”similar t~pe chips listed, or on data available from NAVSSA
or the stationfactivity.

2L and H refer to the location of chips connections. L is the distance, in
feet, of the connection aft of the point of stem of the ship and H is the
height, in feet, of the connectionabove the design waterline; see Figures
2 through 13, as applicable. Designations “P,” “S” & “C” refer to port
side, etarboard side and centerline, respectively. Where more than
one connection exits, all locations are shovn.
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active berthing piers end for all repair piers 50 ft (15.2 m) or lese in
width. For repair piers wider thsn 50 ft, provide piping maim on both sides
with a cross connection at the outboard end. Coordinate piping with ●
structural conditions end arrange meina for the best combination of
versatility, security, end overall cost. It ia normally more desirable
operationallyto provide a looped main rather thsn an equivalent single main.
Provide isolation valvea at appropriate locations for reliability of service
during emergency repairs.

3.4.4 PiDins end Outlets. See Figure 21 for typical outlet details.
Provide at least one 2-1/2 in. (63.45 mm) connection at each service outlet,
excapt aa specified in para. 3.4.6, S ec~ snd except
where nesting ia anticipated. Brsnch piping from maina to outlet risera shall
be not less than 2-1/2 in. size, snd not less then 4-in. size where dual 2-1/2
in. conuectiom are fed by a common brench (see Figure 21). Terminate shore
connectionswith a 2-1/2 in. gate valve with hose threada (National Hose
Thraads) on outlet snd chained cap. All potable-water outlets on piers snd
whervea and all individual potable water hose connections usable for potable
water, including all outlets of dual connections where used, shall have a
reduced-pressuretype backflow-prevention device, in accordance with NAVFAC
DM-5.7. All such outlets on piers snd wherves shall be identified snd color
coded in accordance with Section 6. If static pressure in the supply mains is
greater thsn SO psi (552 kPa) for sny portion of the day, provide regulator
set at SO.pai meximum.

3.4.5 Location snd SDacins of Outleta. The pier locations of ships
potable water confections mey be determined by use of the locating dimensions
for ships connections given in Table 8, in conjunction with Figures 2 through
13 for the appropriate ship claases. For a description of methods to be used

●
in eatabliahing shore-utility station spacing on piers snd wharvea, refer to
Section 2.

3.4.6 Suecific Shin Eeauirementa

3.4.6.1 CV end CVN Shiu Requirements (All Classes>. Design systems as
specified above, except provide a 4-in. (101.52 mm) brsnch line, a 4-in.
backflow prevention device, end outlet at each of locations 3 and 4 of Figure
20. Provide a 4-in. to 2-1/2 in. (63.45 mm) reducer for each location to
allow use of these outlets by ships other thsn carriera.

3.4.6.2 ~1 . Design ayatems as specified above, except
provide dual outlets at each utility connection group, snd provide one 4-in.
backflow prevention device end outlet near the center of the berth. Provide a
4-in. to 2-1/2 in. reducer to allow use of the 4 in. outlet with a 2-1/2 in.
hose.

3.4.6.3 ~ ucle -Powered S iua. A “pure” water
SUDDIV is reauired for all nuclear-uovered shins. Due to the quantities..—.
involved end“the problems of contem~nation end-
delivery will normally be used rather thsn the
outlets on the pier.

3.4.7 (luality.-Refer to NAVFAC DM-5.7’.
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~ical Potable Water Shore Conuectione
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3.4.8 Protection from Freezing. In climates subject to freezing
temperatures, potable water lines end outlets must be protected refer to
Section 6.

3.4.9 Metering. Where monitoring of usage is required, provide metering
of potable-water supply to piers or groups of piers. Install meters in
accessible vaults ashore or on piers. Use compowsd-di.scor magnetic-flow
meters to achieve a high range of registration. Where metering ia not
initially required, make provision for ease of future installation by means of
concrete vaults or pier access covers.

3.5 POL Svatems. Refer to NAVPAC DM-22, petroleum Fuel Facilities, for
information on piping and other appurtenencea,including manifolds, hoses and
sheIters, connections and adapters, hose handling equipment, bilge and ballast
lines, stripper pumps, and other equipment, except as modifled below.

3.5.1 MP!

3.5.1.1 ~. Berthing piers at which one or more
POL products are available at the berths need not utilize articulated loading
arms as described by Chapter 2 of NAVPAC DM-22. In such cases, above deck,
valved pier connections and direct ship-to-shorehoses may be used. Such
piping may be either above or below the pier deck on berthing piers with POL
capabilities, if proper spillage precautions are taken. For piers Constmcted
and utilized for POL operations exclusively, refer to Section 5 herein.

3.5.1.2 ~. Spill control measures required for
berthing piers where POL is available may be different than those for piers ●
used exclusively for POL. Oil spill containmentbooms and appurtensncea are
required to control spills on water; refer to IIAVPACDefinitive Drawing Number
DD-1404371 Oi s~ F cilities. Piping must be
contained, either by trench or by secondary conduit. Also refer to Coaat
Guard Eegulationa (33 CFS 154) for design criteria to be used in design of
piping, containment, ship-to-shore transfer equipment, emergency shutdown, and
“communication.

3.5.2 ~Oct Ons OSOee d ube O~. Fuel and lube oil
connection 10Cati01U3on various shiDa are given in Table 9, to aid the
designer in the overall utility layout end design process. Shore POL
connections should be located to be compatiblewith ships POL connections and
with other utilities described herein. Refer to Section 2 for a description
of utility spacing considerations. Pier fueling connections and hoses must be
kept a minimum of 25 ft (7.6 m) away from any poaaible ignition sources, such
as pier power mounds, telephone boxes, and fire-alarmequipmant, Required POL
connection sizes must be obtained from specific ship data available from
NAVSEA. Refer to Mil. Spec. MIL-F-19488 Fittinz. IioaeWater.
than

end Steam (other
~ eta lic~ for POL connection type.

3.6 ~Sew Waate. Design ships sewage-collection aystema and
shore connections in accordance with NAVPAC DM-5.g, Pollution Control
Svstema. Design shipa oily waste (bilge water) systems in accordance with
NAVFAC DM-5.9, Industrial and Oilv Waste Control. Obtain criteria for each
proJect from the cognizsnt NAVFAC Engineering Field Division. Connection
locations for ships sewage and oily waste are given in Table 9, to aid the e

60

Downloaded from http://www.everyspec.com



I

1-

1.

r41L-IiDBK-lo25/2

designer in the overall utility layout end design process. Refer to section 2
herein, for a description of utility spacing coneideratione. In climates
subject to freezing temperatures, sewer lines must be protected (refer to
Section 6).

3.7 Fire Protection. Piers, whervee and associated structures shell be
DrOteCted in accordance with the rmovialone of MIL-EDBK-1OOS with the
&odificatione listed in paras. 3.~.l through 3.7.6. Refer to para 3.S for e
description of fire alarm service.

3.7.1 ~irewalle and SDrinklere. Provide firewalls, fire stops, and
sprinklers in pier sheds end under combustibledecks, in accordance with
ITationelFire Protection Association (NFPA) 307, Construction and Fire
Protection of Marine Terminals. Piers end Wharves.

3.7.2 Hi*-Pressure Water. High-pressurewater end outlets shall be
provided for fire protection, in accordancewith para. 3.3.

3.7.3 _.Foam On piers where petroleum fuels are trenaferred from shore to
ship, if foam extinguishing systems exist for the protection of other
exposures (such as storage tenka), the foam system shall be extended to
hydrants located adjacent to ships alongside the pier.

3.7.4 .Protection From Freezing. Protect fire mains aa described in
Section 6.

3.7.5 portable Firefh?.htinzEauioment. Firefighting equipment shall be
provided in accordance with NFPA 307 end lVPPA10, Portable Fire Extinmishers.

3.7.6 Excention. Saltwater fire-protectionsystems shall not be required
for piers dedicated solely to submarine use, provided the pier structure ia
essentially noncombustible end evaluation of activity operations with the
NAVFACENGCOM Fire Protection Engineer determines that: water can be made
availabla to the pier from a quaywall hydrant; fire department response times
are adequate; and significant quantities of flemmablea are not stored on the
pier. The requirement, if any, for provision of en AFIT fire-suppression
system or other alternative method of fire protection shall be determined by
the NAVFACENGCOM Fire Protection Engineer.

3.s Electrical Svatema. Electrical power is required on piers end at
drydocke for ships services, includinghotel service (shore to ahip Power),
ahip repair (industrial power), ships syatema testing, pier weisht-handlins
equipment, pier lighting, and miscellaneouspier receptacles. Materials and
installation shell conform to the requirementsgiven in NAVFAC DM-4 aeriea,
Electrical BnRineerimg, in MIL-EDSR-1004/3,Electrical SnRineerimr, Switclw?ear
end Relaying, end in NFPA 70, National Electrical Code. For drydocke, refer

1 to additional critaria in NAVFAC DM-29.1

3.8.1 mea of Service. Design electrical-distributionsyateme for piera,
wharvea, end drydocka for either or both of the two typea of servica listed
below, as directed by the appropriateEngineering Field Division.

..
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ShipType

ArcraftCarriers

;urfaceCombatants

Battleship

Cruiser

Destroyer

M2L-SDBK-1025/2

Table 9
Shore Services - Xiscellaneousl

class

s

Sever

CV-59

CV-63

CVN-65

CVN-68

BB-61

BB-62

BB-63

BB-64

CG16,26

CG47

CCN-9

CCN-36

CCN-3S

DD-963

DDG2

DDG-37

DDG51

DDG993

62

—

L

30P!
12P

—

H

22

DS connectionLocationsz

Fuel Oil LubeOil

L

217S
224P
431PS

244PS

.

—

E

22

L

:20P
!27S
,13PS

!17s
!24P
,31PS

[06P
160FS
156PS

—

II

26
Z5

33
24

43
43

43

25
29
21

—

L

28PS

!17s
!24P

15C
134C

E

20
29
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ShipType

SurfaceCombatants
(Cent‘d)
Frigate

Patrol

Submar irms

AqblbiousWarfare

Command

Assault

Cargo

Transport

Landing

MIL-310BK-1025/2

Table 9
Shore Services - F2iscellsneous1— Continued

clasB

FF-1037

PF-104O

FF-1052

FPG 1

FFG-7

PH-85

Pm+ 1

SS-580
SSN-59b
SSN-637
SSN-6S8
SSBN-616
SSBN-726

LCC-19

LEA-1

LFH-2

L3CA-113

LPD-4

LSO-36

LSP41

““LST-117S

ShipsC.annecti(

Sewer OilyWaste
.
L

L30P
128P

!03s
!06P

n

18

L

275P
280S

248PS

H

wations’

FuelOil ‘

L

56PS
90PS
33PS

65PS
17PS

m

27
26
26

35
35

LubeOil

L

26.SS
280P

322PS

H

35
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ShipType

LmphibltmsWarfare
(Cent’d)

Mine Warfare

Qlxiliaq

Tendersb Repair

Cargoh Transport

MIL-HOBK-1025/2

Table 9
Shore Services - Miscellsneousl — Continued

class

USO-1+27

MCl+1

AD-15

AO-37

AD-41

AR-5

A21S-38

ARS-50

AS-31

As-33

AS-36

ASR-9&21

AE-21

AE-26

Am-l

AH-19

AK-280

s]

Sewer
—

L

06PS

H

ps COnnectiO

oilywaste

L

606PS

.

.

H—

ocationaz

FuelOil

L

SOPS
38PS

H

LubeOil

L—

54s

H
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Table 9
Shore Services - Miscellaneous — Continued

I ShipType

Auxiliary (Cone’d)

Cargo4 Trans-
port (Cent‘d)

Tugs

U.iscellaneous

Class

ASS-7

AO-105

AO-143

AO-177

AOE-1

AOR-1

AOT-168

AP-llo
122

ATF-91
ATS-1

AC-193

.AGS-39

s

Sewer

L H

,ps Calnecti<

OilyWaste

L E

LecationsL

FuelOil

L

190P
29&PS
502PS

142PS
253PS
373PS
L53PS

172S
190PS
264PS
299PS
326P
390PS
$08P

219P
276S
336P
397s
k57P
578P

157PS
215Ps
273PS
311PS
396PS
!+57PS

306PS
i22PS

H

LubeOil

L H
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Table 9
Shore Services - Miscellaneous — Continued

ShipType

AuxiliaryCent’d)

Miscellaneous
(Cent‘d)

c18SB

AGOS-2

AGF-11

AGU-20

AGOR-11

AGOS-1

AVU

s]

Sewer
—
L

—

—

R

.psCOnnect10

OilyWaste

L
—
f!

—

2i-matlone

FuelOil

L
—

H

LubeOil

L H

lFordemandssndotherdesigndata,referto Dt4-5.OS,DM-5.09and NM-22. Although
theirdesignis not coveredby thishandbook,otherservicessuchas jet fuel,chilled
water,purewatersndvariousgasesmay be requiredfor specificships. Obtainthese
requirementsfromNAVSSAor theatationfactivity.
2Lssd E referto thelocationof shipsconnections.L is the distance,in feet,of the
connectionaftof thepointof stemof the ship,and H is the height,is feet,of the
confectionabovethedesignwaterline;see Figures2 through13, as applicable. ●
Designations“P,“ “S”and “C”referto Portside,Starboardsidesnd Centerline,
respectively. Wheremore thanone connectionexists,all locationsare shown.
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3.8.1.1 Permanent Service. At naval stationa, repair piers, drydocks, and
other continuously occupied facilities,provide fixed substations and
aaaociated facilities to accommodate the normal maximum demand due to ships
power requirements (hotel service) and other loads, such as pier or drydock
lighting, weight-handling equipment and pumps. For pla.nuingand eatiraating
purposes, refer to Appandiz A, Figure numbers 25A, 25B, 25C, 26A, 26B end 26C,
for a typical permanent installation on a pier.
Gravine

Refer to NAVFAC DM-29.01,
Drvdocka, for additional criteria for drydocks.

3.8.1.2 ~ e. At facilitiesnot continuously occupied, or at
anY facility where a substantial portion of the peek load will be occasional
or intermittent, provide primery feedera and couplers to accommodate mobile or
portable subatationa as required to satisfy power requirements anticipated for
the temporary loads. Bxamplee of high temporary loads are power for certain
ships weapons-systama testing and ahipa plant nuclear testing. For planning
end estimating purposes, refer to Appendiz A, Figure numbers 27A, 27B, 27C,
28A, 28B and 28C, for a typical temporary inztallatlon on a pier. That
portion of the load serving basic pier, wharf, or drydock lighting,
weight-hendling equipment, end receptaclesnot related to ship service or
repair should normally be fed from permanent equipment.

3.8.2 Primarv Power System. The primary distribution system normally
operates in the medium-voltage range between 5 kV and 35 kV, depending upon
the service voltage available. The system should be selectively coordinated
to minimize downtime of critical ships eystams due to external or internal
electrical-system faults.

3.8.2.1 Shore Primarv Svstem. Where economically feasible, a loop
DrimarY-radial system ashore shall be urovided to minimize sYstem downtime.
~mprove overall ~ystem reliability, an~ simplify ayatem maintenance. Refer to
NAVFAC DM-4.1, Electrical EngineeriM. Preliminary Desian Considerations, for
a description of system typea. Locate the primary voltage service as near as
possible to the pier transformer to optimize voltage regulation. Consider
voltage regulation and power-factor correction at the shore primary
distribution substation.

3.8.2.2 Pier. Wharf. or Drvdock Primarv 8vstems. For permanent service,
provide dual primary fceders from the shore primary ayatem at piers, wherves,
and drydocltato substations serving the ships hotel and industrial loads. For
temporary service, provide dual primary feeders from the shore system to
appropriate locationa, and provide primary voltage couplers to serve mobile or
portable aubatatione utilized by the ahore activity. Conduits, duct banka,
and manholes caat integrally with pier comtmction are the preferred
conetnction on new piers. Conduits on piers meY also be installed in

I dedicated electrical trenches, or in piping trenches where these are required
1 for other utilities. ~o avoid insulationdamage, electrical conduits should

not be placed in close proximity to steam PiPin2. Refer to 8ection 2 for
conduit~protection requiraments~

3.8.2.3 s~s. Refer to para. 3.8.9, fora ❑a
additional primary-system criteria.

3.8.3 Se nda~
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3.8.3.1 Shius Power. The electrical system providing power for ships shall
be nominal 480 Vac, 3-phaae, 60 Hz, ungrounded, supplied fram substations ●located on piers, and connected through dedicated receptacles located at the
pier, wharf, or drydock perimetar. The aystam design must be such that fault
currant will be limited to 100 I@ rms at 480 V for any single ship.

3.8.3.2 Other Shius Power Reauirements. Direct current and 400 Hz power for
ships service, when required, will be supplied from the 480 V ships-power
system by utilizing portable rectifiers or conversion equipment provided.by
the ahore activity. If required, nominal 4,160 V, 3-phase, 60 Hz power for
ships service shall be supplied from BUbBtatiOm in addition to the 480 V
requirement (refer to para. 3.8.7).

3.8.3.3 Industrial (or Overhaul) Power. Where it ia a stated requirement,
electrical service shall be provided specifically for equipment utilized in
ship modernization, alteration, and repair. 8UPP1Y such power from dedicated
components of the secondary distribution system. The services shall include
only solidly grounded aystams. These receptacle should be integrated where
possible with ahipa pier-outlet aaaemblies (or with pierside substation).
Arrange industrial receptacle to provide a natural separation from
ahipa-powar receptacle. Usage for ahipa hotel loads must be prevented by uae
of noncompatible plugs. All temporary power for industrial repair loada
should normally be supplied from grounded 480 V, 3-phaae receptacles, with
portable .aquipmentand cabling provided by the activity to secure other
voltagea andlor multiple outlets.

3.8.3.4 Permanent Pier Loads. Requirements other than for ships power and
industrial power, such as for pier lighting, receptacle, end weight handling ●
equipment, shall be fed from fixed aubstationa located either on the pier or
ashore.

3.8.4 .&Qca 0 end A eeo~

3.8.4.1 ~. Pier subatatione for permanent service, where
feasible, shall be located in ventilated under-pier vaults to provide clear
deck space for cranea and vehicular traffic during homeport or repair
operations. Should above-deck subatations be required due to economic,
structural, or other constraints, trenaportable or relocatable subatationa
should be considered. 2’helocationa of fixed substations, whether above or
below deck, should be carefully considered. Reatrainis are more numerous when
installation ia on an existing pier. See Figure 22 for typical alternative
arrangements. For a double-deck pier, electrical vaulta should be placad on
the pier centerline (Example: Charleston Naval Station, Pier Zulu).
Selection of the alternative arrangement end exact locations of equipment
should be made on a pier-by-pier baaia; selection must be coordinated with
other pier requiramanta.

3.8.4.2 Vut Ev~~ . For protection of critical equipment,
subatatiOn vaulta must be ventilated end flood reaiatsnt. Flooding.shall be
prevented by dual sump pumps which discharge at a point above higheat tides; a
separately powered float awltch and alarm must be provided to alert personnel
to sump pump failure end resultant high sump-water level. Freeze protection
must be provided in.climates where any el~ent of tha pumping ayatam could
freeze up. Ventilation cooling shall be provided, with air quantity baaed on ●
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i+ m TYPICAL PIER OUTLET ASSEMBLY D!

p-l111: SUBSTATION IN vENTILATEovAuLT aELow
* ~-;

, k=
JI i

PIER OECK, TYP. (LOCATION 6 ORIENTATION r-l
OPTIONAL) 1; $

SPACE AS REO’O. FOR TRAFFIC -TYP.
,8

i-~

CASE I PIE R- TYP. i
f

~ .~=

a

/-TYPICAL SUBSTATION ABOVE DECK ON ~ PIER
I

+ f+
L

* TYPICAL PIER OUTLET ASSEMBLY
\‘t

I
~.
I

1.

CASE II

.—

F B’

+*I /- PIER SUBSTATION AEOVE DECK WITH

RECEPTACLESIN ONE OR BOTH ENDS, ~

l+i-” TYPICAL.

=;

CA SEIU

L

*>T”

PIER OUTLET ASSEMBLY, TYP. Y;

PIER SUBSTATION ABOVE DECK wlTH
*! OR WITHOUT RECEPTACLESIN ENOISI

TYPICAL. >;

NOTE: LOCATION, SPACING a NuMBER OF SUBSTATIONS S PIER OUTLETASSEMe LlE3

REOUIREO VARY WITH SITE.

.

Figure 22
Typical Alternative Pier Electrical Equipment Arrangements
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the highest site temperature and the highest vault temperaturewhich can be
tolerated by the equipment. One approved method of vault ventilation is shown
in Figure 23. Ventilation air intake end exhaust louvers should be separated
from each other by as much distance as possible; they may be on opposite aides
of a pier if ducts between louvers end the vault can be installed sush that
they will not undergo immersion at high tidea. Provide an access hatch at
each end of the vault, for aafaty.

3.8.4.3 ~a. The pier locationa of electrical outlet
assemblies (receptacles) for service to ships may be determined by uae of
locating dimenaiona for ships connections given in Table 10, in conjunction
with Figures 2 through 13 for the appropriate ship claasea. Electrical
equipment locatione must be coordinated with tha locations of other pier
utilities. For a discussion of methods to be used to establish shore utility
station spacing on piers end wharves, refer to Section 2. For spacing at
drydocka, refer to NAVFAC DM-29.1.

3.8.4.4 Cable Lengths. For some ships, shore-to-shipcables from more than
one pier outlet assembly may be utilized to feed the receiving bus of the same
ship. For this reaaon, whenevar two electrical outlet assemblies on the same
side of a pier are fed by a common substation, the design must be such that
cable lengths from substation to pier outlet asaemblieaare approximately
equal (within 10 percent), to avoid cable overload.

3.8.4.5 -~. In some casea, epatial, structural, or economic
constraints may be such that above-deck aubatationa and outlet assemblies must
be combiked. In such casaa, outlet receptacle may be placed in the side (er
sides) of the substation enclosure, end combined unite may be epa”cedas
necessary along the piei or drydock perimeter (ace Figure 22, cases 111 end
IV.)

3.8.4.6 ma~ s. Where it 1s intended to eupply all
ships loads from mobile or portable equipment, locate high voltage outlets in
the same manner as that for ahipa service assemblies. High voltage outlets
provided for temporary high shipa loads should be placed in the vicinity of
their intended use. Obtain locations from the appropriateEngineering Field
Division.

3.8.5 Distribution System Eauiument and Materiala. Equipment and
materiale selected for pier end wharf electrical ayatema should be as
specified in NAVFAC Guide Spec Number 16304, except aa modified in subparas.
below.

3.8.5.1 F~ O V Service. Generally, aubatationa for
permanent 480 V service on piers should be fixed, should be equipped for
forced-air cooling, and should be as compact aa practical to conserve space.
Substations shall contain primary, secondary, auxiliary,and trenaformer
eectiona. The nrimarv section shall nrovide nrimary awitcbear end a service.—. .—. —---- .
cable selactor switch. The 480 V secotidarys~ction-shallb~”designated for
the shlpa hotel loada, overhaul power (If required), end other pier power
requirements. The auxiliary section shall be designated for, end shall
provide appropriate voltage reductions for lighting (Pier ~d vault),
batteriea end Chersing system for other sectiana, meters, and power for the ●
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vault environmental equipment and sump pump (if a vault installation).
Auxiliary-aaction trsnsformeramay be mounted on the vault wall. Main
transformers should be of the liquid-cooled type, atsndard 3-phase, 4E0 v, ●
with six full-capacity,2-l/2-percent taps. Load taps should be arranged for
operation above snd/or below the nominal primary voltage, depending upon
observed system deviations. In general, provide two taps above and four taps
below the nominal primary voltage. Where it may be difficult to maintain a
stable secondary voltage, specify automatic load tap changera. Substations
shall be designed to allow ❑omentary parallel operation of two shipboard.
generatora with the ahore power system. Shipboard generator and other
equipment ratings are available, upon request from NAVSSA. Bquipment shall
provide 3-phsae, nominal 4S0 V, 60 Hz power, as defined in ANSI C84.1-1982,
voltage range “A.“’

All substation low volta8e circuit breakers shall be electrically operated,
drawout-type unita, with integral current-limiting fuses. Provide one 600 V,
400 A drawout-type circuit breaker for each individual 500 A-rated ahore power
receptacle. Breskera must be specified with adjustable trips. Breakers for
ships service must be capable of operation locally and also remotely at
pushbutton stations adjacent to individual remote cable receptacles. Breskera
shall include 200 laicurrerrt-limiting fuses. Fuses, which may be mounted
integrally or separately,shall coordinate with the breaker trip device ao as
to avoid unnecessary blowing of the fuses. Where combined substations and
receptacles are utilized in fixed above-deck equipment, refer to
receptacle-systemdesign requirements in subsequent subsections. Space
heatera shall be incorporatedwithin individual aectiom to prevent
condensation. Consider special, factory-applied coating systems, such aa
epoxy or fiberglaaa, for enclosures for this equipment. Standardization of ●
all aubatations on individual piers should be obtained where poaaible. Where
dedicated berthing is practiced, consider the use of dedicated trsneformera
for each ship. Transformer having a 2,500 kVA to 3,750 kVA nominal rating
are preferred.

3.8.5.2 @lobie~e. Mobile end
portable substationswill be used for temporary service and will be provided
by the ahore activity to interface with properly designed end protected
primary fceders end couplers. Mobile or portable aubstatione shell have a
suitable number of 3-pole, 500 A receptacle which are integral with the
equipment package. Refer to para. 3.8.5.4 for a description of the required
receptacle system. Design of mobile and portable substations, when required,
should be aa for fixed aubatations, except for portability provisions and
weatherproofing. For information, planning and estimating purposea, refer to
Appendix A, Figures 28A, 2sB end 28C.

3.s.5.3 Substations for 4.160 V Service. Refer to para. 3.8.7.

3.s.5.4 Pier-outletAssemblies. Ships hotel service receptacles shall be in
multlplea of 3-pole, 500 A connectors and shall be provided in weatherproof,
corrosion-reaistentpier outlet asaembliea, unless combined equipment ia used,
as described in para. 3.8.4.4. For information, plsnnins, and estimating
purposea, refer to Appendix A, Figures 26A and 26B. Refer to para. 3.S.6 to
determine the proper number of receptacles needed at each outlet assembly to
serve correapondi~ stations on ships. The stsndard connector shall be in
accordance with Mil, Spec. MIL-C-24368 (NAVY). NAVSBA publication entitled ●
Electric PIcnt InstallationStandard Methoda (EPISM), Section 2, Group B,
Sheets 13 through 19, provide typical dataila of the M2L-C-24368 receptacle
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system. Refer to NAVFAC DM-25.6, General Criteria for Waterfront
ConstructionQ, for typical pier outlet assembly details. Shipboard alternetins
current systemshave a standard phase rotation. To minimize the phasing
procedure and to reduce the time required to connect shore-to-ship power
cablea, shore power connectors should be phased so that they are compatible
with the shipboard system. Refer to EPISM, Section 2, Group E, Sheets 14 end
15, to determine phase rotation required for shore power connections.
Grounded receptacles for industrial or overhaul power should be integrated
into the enclosure for the ahiDa hotel service receptacles or, alternatively,
provided in separate, weatherp~oof, corrosion resis~snt enclosures.
Standardizationof all outlet assemblies on individual piers shall be obtained
where possible.

3.8.5.5 Pier Prim rva Voltage Outlets.. Primary voltage outlets shall have
weatherproof, corrosion resistant enclosures and couplers. Couplers shall
match the atbdard primary voltage coupler in use by the activity or as
required by the appropriatee Engineering Field Division. Disconnecting means
for primary voltage couplers shall be located aahore. Disconnects ahsll have
en interlockhg key which can only be removed when the switch is opened.
Design shall be such that, after the disconnect has been opened, the
interlockingkey may be carried out onto the pier to unlock end make possible
the insertion or removal of the corresponding primary voltage pier coupler
plug. For information,planning, and estimating purposes, refer to Appendix
A, Figure-nwmbers 27A, 27B end 27C.

3.S.5.6 Conduit Svatems. For electrical conduit exposed under or on a pier,
wharf, or drydock, evaluate the relative advantages of Schedule 80 PVC,
plastic-coatedsteel, end fiberglass-reinforced epoxy conduit. Avoid the uae
of plastic coatinga where they will be exposed to sunllsht. For coated-steel
conduit, consider the use of polyethylene, heat-shrinkable sleeves snd/or tape
wrapping at joints end fittings. Galvanized or fiberglass cable trays may be
used in lieu of conduit where adequately protected from physical damage end
the elements. Hangers and bolts must be galvanized. All epecial aupporta end
bracea must be hot-dip galvanized after fabrication. Where salt-sPraY
exposure is severe, incorporate appropriate additional enticorroaion meaaures
for hangers, such as application of epoxy coatings, use of stainleas steel or
Monel bolting, and uae of fiberglass/resin composite hangera end bolting.

3.s.5.7 Cablea For Shore-to-Shio Service. For 4S0 V, 3-phsse, 3-vire
service, cable(s) shell be ungrounded standardized lengths of 3/c Type
TBOF-500, conforming to Mil. Spec. MIL-C-915 (FSN 6145-01-00S-546S), end shall
be used for loada not exceeding 400 A. For 4,160 V, 3-pheae service to
nuclaar aircraft carriera. cable(s) shell be SBD350GC S kV, nonshielded
imulated, PVC-jacketed cable, in accord=ce with Insulated Cable Engineers
Association (ICBA) S-66-524. Cables are normally provided by the activity.

3.S.6 ShiDS Shore Power Requirements. Table 10 provides a listing of
shore electrical loads of ships while homeported or undergoing alteration and
repair at naval station activities. These data will be updated at in-
tervala to reflect new ship-load requirements. Substation end feeder sizing
on piers end wharves must be baaed upon the electrical loads given in the
“Design Load” column for the largest ship or largest number of ships of all
classea which could.be barthed at the pier’. The minimum number of recep-
tacles provided per pier electrical outlet asaembly should match the number of
receptacles in respective ships receptacle stations (refer to Table 10,
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footnote 5). When en entry in the “Design Load” column of Table 10 is greater
then the sum of individual “Per Stationttentries, consider providing an
appropriate number of additional receptacle at each pier electrical outlet

●
assembly. Nested ships must also be considered in the electrical outlet
assembly design where indicated by the facility berthing plan or where
conceivable at a future date.

3.S.6.1 Alternating Current Power. Hotel-service loads include electronics,
weapons systems, cargo booms, galley equipment, space heating, and
miscellaneous lighting end power loada. These loada are supplied with either
nominal 480 V or nominal 4,160 V power, ungrounded. For 4,160 V requiraents,
refer to CV3irequirements in para. 3.S.7. The 4S0 V system should supply
approximately 4S0 volts at no load end 450 volts plus or minus 5 percent under
loaded conditions, at the shipa load center. Where nesting of ships is
practiced, voltage tolerances at outboard ships shell be maintained as closely
as is practical.

3.8.6.2 Direct Current Power. When required, dc power shell be provided for
certain ahipa, in accordance with Table 10. Portable rectifierunits will be
provided by the activity. Sufficient ac power end receptaclesto serve such
equipment must be available.

3..3.6.3 4~. 400 Hz power for ship service may be supplied from
the 4S0 V-system, utilizing portable generating equipment furnished either by
the activity or by the ship. Provide 60 Hz power end receptacles for this
equipment.

3.S.6.4 Shiuboard Eauiument Ratings. Most ship distribution circuit ●
breakers operate at 440 V end are protected with 100,000 A, current-limiting
fuses in series with the breakers. In moat cases, these circuit breakers are
type AQB-LF400, as described in NAVSHIPS Publication 362-2333,~~
Breekera (Fused). Naw Tvpe AOB-LF400. Some ships do not have
current-limiting fuses installed. The shore system must be designed to
selectively coordinate end to contribute not more than 100 kA rme
short-circuit current to the ship. Usa current-limitlng reactora or other
means to reduce fault levels. Contact the appropriate Engineering Field
Division for information on fault current data to determine the interrupting
capacity of ahlpboard equipment. The shore distribution system must be
designed in accordance with NAVFAC DM-4 series, Electrical Bnaineering, to
ensure that available fault is within the capability of the ahip distribution
system. Fault calculations should also consider fault-currentcontribution
from a maximum of two ship generators. Specific informationon shipboard
generators should be requested from NAVSBA. Ships normally require momentary
parallel operation of shipboard generators W1th shore tramsformers.

3.s.7 Su emerita e u~ C Shivs

3.s.7.1 S ec al Sho e Pow~%
m. Nuclear submarines (SSN, SSBN) ahsll conform to the following shore
power requirements:

a) Sub tationas for 480 V Service. Substations serving hotel loads
at submarine piers must be designed in accordance with para. 3.8.5.1 or
3.S.5.2 herein, and in accordance with the supplemental requirementsbelow. ●
The primary switchgear section shall be built with dual primary feeders.
Switchgear end breaker equipment shsll be designed so that automatic reset and
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ship

jymbol

D-15,18

AD-19

AD-37,38

AD-41,42
43,44-

AE-2ICL

AE-26,27
28,29
32,33
34,35

APS-lCL
AGDS-2
AG193
T-AGS-39
AGF-3,11
AGF-20
AGOR-11
ACOR-23
T-ACOS-1
T-AGOS-1
AH-19

AK-280
AKR-7

NO. of

tations

2

2
2

4
2
2
2

2

1

1

1

2
1
1

1
2

1
1
1
1

MIL-EOBK-1025/2

Table 10
Shore Services-Electricall

Station

Location2

348 P\S

348 P/S
348 P/S

320 PfS
381 S,Q
413 P,Q
413 P/s

416 P/S

516 P,Q

540 S,Q

348 C

406 P/S
364 C
236 C

167 C
253 C

144 c
90 c
650 C
750 c

Station

Ieight
3

28

28,
28

17
28
28
17

22

22

22

26

24
34
38

19
50

30
53
45
35

75

cl

Per
5station

3200

1600
4800

1600
1600

~a1600
3200 D

1600 D
3200
3200 D
3200
3200 D
3200

5b1200

5C1600
2400
1200

1600
1600

800
1600
3200
800

Kity4 (amps

Maximum
6

Deceivable

3200

6400

6400

11200

6a1200

6b1600
2400
1200

1600
3200

800
1600

4000

Design

Load7

A 2300
B 3200

A 2300
B 6400

A 3400
B 6400

A 5200
B 11200

1300

1700
2200
1200

1400
3200

700
1582

4000
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Ship

Symbol

AO(J)-51,
98,99

AO-105
AO-143

AO-177CL
AD-l??
Jumbo
T-AO-187
AOE-lCL
AOE-6
AOR-I,2

3,4
5,6

AOR-7 -
AOT-168

AP-122

AR 5,6,
7,8

T-ARC-7
ARD-30

AR.DM-4
ARDM-5
ML-24

ARS-8

ARs-38CL

ARS-50CL
As-n

AS-18

No. Of

tations

2

1
1

2
1
2

1

1

2
2

2
2

1
1
1
1

1
1

1
1

1
2
2

2
1
1

M2L-HDBK-1025/2

Table 10
Shore Services-Blectricall— Continued

Station

Location2

’442Pls

390 c
498 C

458 PfS
524 C
435 c

630 C

630 C

224 PfS
340 P/s

366 P/S
50 Pls

170 s
158 S
190 P
190 s

113 P
113 P

113 P
113 P

92 P
356 PIS
356 P/S

356 P/S
512 ST
512 ST

Station

Height3

24

24
24

30
34
55

28

28

32
32

50
38

55
59
24
24

17
17

17
17

30
28
28

28
35
35

76

c1

Per
5

;tation

1200

2400
3200

2400
3200
4000

“1600

2000

1600
1600

2000
800
1200
1600
4800
400
+400

100
+800

100
+800

800
3600
2000

3600
4800
2800

City4 (amps;

Maximum
6eceivable

1200

2400
3200

2400
3200
8000

6b1600

2000

3200

2000
2000

1600
4800
400

+400

100
+8OO

100
+800

800

5600

7600

Design

Load7

1200

2400
2900

2400
2800
7000

1700

1900

A 2400
B 3200

1700

150
+900

100
+800

100
+800

640

A 2100
B 5600

A 2800
B 7600
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●

I

I

1

I

‘o

I

,

I

I

I

I

10

Ship

Symbol

M-19

AS-31,32

As-33

As-34

AS-36,37

AS-39,40
41

ASR-9

ASR-13,1(
15

ABR-21CL

ATF-113

No. Of

Stations

2
2
.1
1

2
2
1
1

2
2
1

2
2
1

2
2
1

2
2
1

1
1

1
1

2

1
1

MIL-HDBK-1025I2

Table 10
Shore Services-Electricall — Continued

Station

Location2

208 P/S
330 P/s
545 ST
545 ST

298 P/S
524 P/S
560 P
576 S

246 P/S
518 P/S
626 ST

246 P/S
518 P/S
626 ST

350 P/s
350 P/s
612 ST

370 P/s
37o PJS
610 ST

166 c
166 c

166 c
166 c

115 P/s

11s c
118 C

Station

Height3

35
35
35
35

32
32
32
32

46
46
40

46
46
40

3s
48
28

38
48
28

12
12

12
12

17

12
12

77

Ca

Per

Station5

2400
2400
2400
32CI0

2400
2400
4000
4800

2400
2400
8800

2400
2400
8800

1600
4800
8000

4000
4000
8000

200
+1200

100
++600

1600

100
++600

ncity4 (amps

Maximum

Receivable

5600

8800

8800

8800

8000

8000

175
+1200

100
++600

1600

100
++600

‘Design

Load7

A 3600
B 5600

A 4000
B 8800

A 3400
B 7200

A 3400
B 7200

A 3000
B 8000

A 4200
B 8000

100
+1200

100
++600

800

100
++600
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Ship

Symbol

ATF-91

ATS-lCL

AVM-1

BB-61,62
63,64

CG16
thru
CG24

CG-26CL

CG-47,48
49,50
51

CG-52 Up

CGN-9

CGN-25

CGN-35

CGN-36CL

CGN-38CL

CV-41

CV-43

No. Of

Stations

1
1

2

2
2

2

1
1

1

2

1

2

1
1

1
1

1
1

1
1

1
1

1
1
1
1.
1
1

MIL-EDBK-1025/2

Table 10
Shore Services-Electricall -- Continued

Station

Locationz

11s c
Ils c

164 P

208 P@
288 P/S

546 P/S

282 P
372 C

243 P

316.PJS

405 s

230 S
310 s

177 s
310 s

152 P
395 s

236 C
342 S

404 s
472 S

42S S
444 s
448 S
44s s
520 S
524 S

Station

Height3

12
12

21

28
2B

23

25
33

27

44

32

28
34

34
32

24
32

35
33

30
30

30
30
30
30
30
30

c

Per

;tati0n5

100
++400

300

1600
1600

3200

1600
1600

2400

5d1200
4000

5e4000

3200

3200
3200

3200
3200

4000
4000

4000
4000

4800
4800

1600
1600
3200
1600
1400
3200

City4 (amps

Naximum
6eceivable

100
++400

600

3200

3200

3200

2400

5200

4000

6400

6400

6400

8000

8000

9600

9600

Design

Load7

100
++400

600

3000

2BO0

3000

2300

4100

4000

5600

4200

4200

6000

9200

7s
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I

F
Symbol

CV-59

CV-60

CV-61

CV-62

CV-63

CV-64

CV-66

CV-67

CVN-65

No. of

Stations

1
1
1
1
1
1

1
1
1
1
1
1

2
1
1
2

2
1
1
2

1
2
1
2

1
2
1
2

1
1
1

1
1
1

1
1
1

MIL-EDBK-1025/2

Table 10
Shore Services-Electricall— Centinued

Station

Location2

388 S
392 S
488 S
492 S
720 S
724 S

380 S
388 S
480 S
612 S
720 S
728 S

348 S
496 S
628 S
724 S

390 s
500 s
600 S
726 S

352 S
450 s
592 S
718 S

352 S
450 s
592 S
718 S

476 S
748 S
760 S

444 s
584 S
728 S

440 P
460 S
520 S

Station

Height3

30
30
30
30
30
30

30
30
30
30
30
30

30
30
30
30

30
30
30
30

30
30
37
30

30
30
37
30

30
30
30

40
40
40

30
30
30

79

Kit Y4 (ampa

Maximum

leceivable6

-=?

Stati0n5

1600
1600
1600
1600
1600
1600

1600
1600
1600
1600
1600
1600

1600
1600
1600
1600

1600
1600
1600
1600

1600
1600
1600
1600

1600
1600
1600
1600

3200
3200
3200

3200
3200
3200

5f3200
3200
3200

9600

9600

9600

9600

9600

9600

9600

9600

Design

Load7

7400

8200

7400

7400

8600

8600

7400

8600
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Ship

Symbol

CVN-65
(Cent‘d)

CVN-68

CVN-69

CVN-70

DD-963
thru
DD-982

DD-983
thru
DD-992,

997

DDG2CL

DDG37CL

DDG5 lCL

DDG993CI

FF-1037C1

MIL-IiDBK-lo25/2

Table 10
Shore Services-Electricall— Continued

No. of

:tations

1
1

.1

1
1
1
1
1
1

1
1
1
1
1
1

1
1
2
2

1

1

1
1

1
1

1

1
1

1

Station

Lmatim2

640 S
664 P,Q
704 S,Q

548 S
704 s
300 s
312 S
1000 s
1016 S

548 S
704 s
300 s
312 S
1000 s
1016 S

548 S
704 s
296 S
1016 S

228 C

260 C

189 S
283 S

232 P
312 S

265 C
265 C

260 C
460 C

202 c

Station

Hei8ht3

30
30
30

30
30
30
30
40
40

30
30
30
30
40
40

30
30
30
40

47

47

22
22

26
24

25
25

47
2B

23

80

c,

Per

Stati0n5

3200
5f3200
3200

*1440
*1440
4000
4000
4000
4000

*1440
*1440
4000
4000
4000
4000

*1440
*1440
4000
4000

3200

3200

1200
1200

1200
1600

4800
4800

3200
3200

800

ICity4 (amps

Maximum
6~eceivable

16000

*2880

6=16000

*2880

16000

*2800

16000

3200

3200

2400

2800

4800
4800

6400

800

Design

Load7

11800

*1800

16000

*1800

16000

*1800

16000

3200

3200

1800

2300

4500
2700

4000

800
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I

I

1.

Ship

Symbol

FF-104OCL
FF-101+7
FF-1049
FF-I052CL
FF-1098
FFGICL
FFG7CL
LCC-19,20

LHA-lCL

I

1.

1
,.

LPH-9

LPH-10

LKA-113
LPD-1,2
LPD-4CL .
LPD-7.8

9;10
12,13

LPD-14,15

LHD-1

LPH-2

LPN-3

LPH-7

LPE-11

LPH-12

LSD-36,37

No. of

tations

1
1
1
1
1
1
1
2

2
1

1
1
1

1
1

1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1

MIL-IIOBK-1025/2

Table 10
Shore Services-ELectricall— Continued

Station

Locatfon2

202 c
202 c
202 c
228 C
228 C
175 c
252 C
442 PfS

445 Pls
791 P

244 C
240 C
240 C

240 C
240 C

420 P,Q
440 S,Q
800 C

276 P,Q
324 S,Q

260 P,Q
388 S,Q

24S P,Q
372 S,Q

248 P,Q
388 S,Q

248 P,Q
388 S,Q

272 P,Q
372 S,Q

248 P,Q
388 S,Q

244 C

Station

Jeight3

25
25
25
30
25
35
35
28

37
57

34
50
50

50
50

25
25
48

20
20

20
20

20
20

20
20

20
20

20
20

20
20

40

81

c:
Per

Stati0n5

800
1200
1200
1200
1200
1200
2800
3200

4000
3200

1600
1600
1600

1600
1600

4000
4000
4000

3200
3200

1600
1600

1600
3200

1600
3200

1600
1600

2400
2400

3200
3200

2000

city4 (amps:

Maximum
6

.eceivable

800
1200
1200
1200
1200
1200
2800
3200

7200

1600
1600
1600

1600
1600

6d8000

3200

1600

3200

3200

1600

2400

3200

2000

Design

Load7

900
1300
1300
1300
1300
1300
2800
2800

5400

1400
1400
1400

1400
1400

1800

1800

1800

1800

1800

1800

1800

2000
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I

Ship

Symbol

LSD-38,39
40

LSD-41CL
LST-1179

CL

MCM-1
MSO-427CI
MSO-443,

488,
490

PHM-lCL

SS-576

SS-580CL

SSBN-598
CL

SSBN-616”
CL

SSBN-640
CL

SSBN-726
CL

SSN-575

SSN-578CL

SSN-585Cl

SSN-588

SSN-594CI

MIL-EDBK-1025/2

Table 10
Shore Services-Electricall — Continued

No. Of

tations

1
1

1

2

1

1
1

1
1

1

1

1

1
1
1

1

1

1

1

1

Station

Locationz

244 C
282 C

260 C

80 P/S

Note 8

208 C
208 C

158 C
157 c

286 C

307 c

307 c

137 c
137 c
406 C

274 C

168 c

152 C

152 C

177 c

Station

Height3

40
40

30

17

82

c

Per

Stati0n5

2000
2400

1600

225

200

+++450
**400

+++45(3
**413(3

1200

1200

1200

***41313

1600
1600

800

800

800

800

1200

2city4 (amp]

Maximum

leceivable6

2000
2400

1600

225

200

+++45(3
**4@3

+++45r3
**4513

1200

1200

1200

***4rJo

3200

800

800

800

800

1200

Design

Load7

1900
2150

1800

225

200

+++450
**4fj13

+++450
**41)13

x 1200
Y 2930

x 1200
Y 1825

x 1200
Y 3140

***4fJ3

X 3200
Y 6400
X 800
Y 1825

X 800
Y 1825

X 800
Y 3200

X 800
Y 2930

x 1200
Y 3200
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1.

F
Symbol

SSN-597

SSN-609

SSN-611

SSN-63i’G

I

SSN-671

SSN-685-

SSN-688CI

T-AGS-39

T-AGOS-1
CL

YTT-9

YoGi’8

No. Of

itations

1

1

1

1

I

1

1
I

1

1

1

1

MIL-IfOBK-1025/2

Table 10
Shore Services-Electricall — Continued

Station

Locationz

165 C

295 C

295 C

188 c

192 C

220 c

146 C
210 c

NA

Station

Height3

NA

c

Per

Stati0n5

800

1200

1200

1200

1200

1200

1600
1600

1600

800

60

Kit y4 (amp

Maximum

teceivable6

800

1200

1200

1200

1200

1200

3200

1600

800

60

Design

Load7

X 800
Y 1350

x 1200
Y 1825

x 1200
Y 1825

x 1200
Y 2200

x 1200
Y 2740

x 1200
Y 1825

x 3200
Y 8000

1420

1
Detailed Informationon the electrical system of any ship in this table may
be obtained from NAVSEA Code 5621, AutovOn 222-3615, Cnnnnercial(202) 692-3615.

2
I Station location Le shown in feet from point of stem.

P
s

P/s

c

Port-eide etation location
Starboard-aidestation location
TWO station locations, one port and one starboard, at an equal
distance from the bow, of which only one may be used at a time to
receive power; one half of the total number of atationa given are
on port side, one half are on starboard.
Centerline station location “

83
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MIL-EDBK-lo25/2

Table 10
Shore Services-Electricall — Continued

ST Stern station location; if power is delivered to the stern station,
the port and starboard atatione would normally not be used for
receiving power

Q Statione so identified are pairs, located at different diatences
from the bow (usually on opposite sides of the ship), of which only
one may be used at a time

3
Station height is shown in feet above design waterline.

4Capacity is given in emperea. Unless otherwise indicated, power to load
center ia 450 V, 3-phase, 3-vire, 60 Hz, ungrounded. Power factor
is approximately O.8. Where capacity is 8ivan for other types of power,
the requirement is indicated as follows:

*4160 V, 3-phase, 3-wire, 60 Hz, ungrounded
**lzo V, 3-phaae, 3-wire, 60 Hz, ungrounded

***1zo V, 3-phaae, 3-wire, 400 Hz, ungrounded
+120 V, dc, 2-wire, ungrounded

++120/240 V, dc, 3-vire, ungrounded
+++500 V, dc, 2-wire, ungrounded

5per-station capacity ia the rated capacity of each shipboard shOre-POwer ●
station based upon smallest device or cable rating of that station. This
value may be exceeded due to momentary motor starting currents. The
number of receptacles per station may be obtained by dividing per station
capacity“by 400. Table entries followed by “D” are feed-through circuits
to the tended ship, end do not connect to the tender’a electrical system.

stl~eae two direct feed_t&O~gh atatiO~ are ~~eduled to be added by

SA8-519.

5bCaPacity scheduled to be uprated to 1,600 A by SAZ-519.

5cCapacity scheduled to be uprated to 2,000 A by S~-519.

5dC~7 through CH-51: A total of 13 ahore power receptacles are
provided at each of these two (port end starboard) stations. Three
receptacle (1,200 A) are used for a feed-through circuit to a
tended ship and ten receptacles (4,000 A) are used for tha
ship’s ahora powar station. The ahore power station is equipped
with 20 circuit breakers, end can receive shore power from either
port or starboard aide shore receptacle.

%?CG52ad fOllowi~ : No feed-through circuits. Ship’s shore pover
station ia equipped with ten circuit breakere, and can receive shore
power fram ten chore power receptacles. ●

84
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MIL-EDBK-1025/2

Table 10
Shore Services-Blectricall— Continued

5f~-65: The two portside atatione shown are
ship is in drydock.

6M=~m= reee~~able capacity is the m-imum steadY-state

ship can accept due to ahips power distribution system,
always equal the total capacity of all stations given.

used only vhen the

current which the
end thus does riot
All ships except

tenders can split their shore power loads so that common secondary source
current does not exceed 5,000 A. Tenders may require UP to 6400
emperea from s common secondary source.

6a
Capscity scheduled to

6b
Capacity scheduled to

6c~_68 : Power source

1.

I

I

be uprated to 1,600 A by SAS-519.

be uprated to 2,000 A by SAR-519.

must be capable of supplying en inrush
current of 40,000 amperes when energizing (or reenergizing)
450 V shore power terminals orICVE 68 class ships.

6% tier co~t~’ction; data is preliminary.

7Degign load represanta the current required to auPPOrt the f~ctio~
normally performed while connected to shore power. 2’heseloads will include
hotel, electronics, end weapons alignment for surface combatants and
aubmarinea; end hotel end cargo booms for auxiliaries. In many cases,
Design Losd entries are higher then Maximum Receivable entries, to allow
for ship alteration which are pending or in process. For certain ships,
design loads are broken down by function, as shown below:

AD, AR, end As:

A - Requirement shown representa the demand of the tender
tending

B - Requirement shown represents the demand of the tender
this includes the retirements of the tender plus the
requirements of the ~hips being tended

SSBN end SSN:

while not

while tending;
maximum

All nuclear submarines require additional power (euper shore power)
when the ship is under testing or checkout mode of operation at naval
shipyards only. Super shore power ie not fed through ships shore-power
stations (load centers), but is supplied from s separata eource (see
text).

X - Hotel requirements only
Y - Super shore power requirement

85
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Table 10
Shore Services-Blectricall— Continued

8pHM lCL: Location varies. Requirement is to support en existing portable
motor generator set which converts the 60 Hz power to 400 Hz power.
The motor generator aet normally accompanies the ships support facilities.

S6
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MIL-IfDBK-1025/2

restoration of Dower to submarine services will be delayed a minimum of 5
seconds end a maximum of 10 seconds after loss of pover due to external fault,
in order to prevent submarine electric-plantmalfuuctione. Required circuit. . . . . . -
protective devices for substations shall alsO inCIUde UfIderVOltageand
underfrequency relays. Relay types end aet points for undervoltage and
underfrequency should be evaluated separately for each installation, with
input from RAVPAC EIQ.

b) usndbv Power. Power requirements for normal operation are
given in Table 10. A permanent standby generator plant sized to provida all
submarines at a pier with emergency power for normal hotel demenda shall be
provided. One apare generator for each plant shall be supplied. The
generator plant abell incorporatee automatic load-shedding snd load priority
selection features. Generator plants should be located aahore whenever
poaaible.

c) plaximumDowmtime. The baae ind pier power syateme at facilitlea
where submarines are berthed shall be designed to provide a maximum downtime
of 5 minutes. System dowmtime ia defined aa the time required to restora
pover to the pier when maintenance or repair activities are required, or the
time required to transfer from one power source to enother after system
disturbsncea. This includes the time required for protective devices to
operate and the time to start emergency generators.

I

1.

d) Suuer Shore Power. Table 10 lists super ahore power
requirements for nuclear submarines for testing and checkout operationa; these
super sh’orepover requirementsare in addition to the normal requirements. If
super shore power is required, supply from a separate substation which
suppliea no other loads, Portable or mobile substation units connected to
temporary sarvice outlets are recommended for this service. Bxtend primary
service end provide connections for this use when required. The special
requirements for submarine piers given in aubpara. a), b), end c), above, do
not apply to super ahore pover.

I

3.8.7.2 Sr.ecialShore Power Requirements far Nuclear Carriers (CVN1.
Certain nuclear carriers require ahora-to-ship service at 4,160 V as veil as
at 480 V. Currently, only CVN-68 Class carriers can accept either a 4,160 V
or a nominal 480 V share paver service (refer to Table 10).

a) Paver DeSCriDtian. Pawer shall be ungrounded, 3-phaae, naminal
4,160 V, 60 Hz, aa defined in ANSI C84.1-1982, valtage range “A.” System
design ahsll be such that 4,160 V plus ar minus 5 percent ia providad at the
snore recepraclea,

b) Substations. This equipment ahauld narmelly be fixed-type, but
may be mabile or portable-typewhen appropriate. Fixed substations may be
lacated either on the pier or aahare. Design shauld be similar to that for
subatatians for 480 V service as described in para. 3.8.5 umleas stated
otherwise below. Provide six manual, full–capacity, 2-1/2-percent taps, tvo
above end four below naminel trensfarmer-autputvoltage. Circuit breakers
shall be 4.16 kV air or vacuum drawout type, with current rating baaed an
available fault, end shell be key interlaced with receptacles in the
pier-outlet assembl.ieata prevent uae af receptacles unless respective
breakers are apen. Design subatatians far mamentary parallel aperatian of the
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I

4,160 V, turbine-type shipboard generator with the shore power system.
Substations for 4,160 V may be Integrated with 480 V substation to produce
common equipment end to conserve apace.

c) Shore-Power Receptacles. The receptacle system utilized for
nominal 480 V systems is not suitable and shall not be used for 4,160 V
systems. Ascertain manufacturers of approved equipment from f?AVFACEQ, or
match the system in current use by the activity. Provide 500 A receptacle at
each 4,160 V pier-outlet assembly, or incorporate into substations where
applicable.

d) ~. The main brecker for the shipboard system
on nuclear carriers is en air-type rated at 250,000 A asymmetrical
interrupting capacity, without current-limiting fuses installed in aerles with
the breaker.

3.8.8 Piversitv of Usage. Pier, wharf, end drydock outlet assemblies and
10V voltage feeders shall be designed for “Design Load” values given in Table
10. With respect to subatatione dedicated to ships services, the diversity
factors normally applied to buildings are not applicable to ships usage end
must not be used. Studies are in progress to determine applicable ships-usage
factors. However, diversity factors may be applied to the primary feeder
sizing. NAVPAC HQ must be consulted for utilization factors to be ueed for
individual piers, wharves, or drydocke. For graving drydocke, alao refer to
I?AVFACDM-29.1.

3.8.9 ‘Pe~n a

3.8.9.1 F1oodliehting. Provide floodlighting vhere required by the project
directive. For general requirement relating to configuration of lighting
atsndards, height of pole, controls, wiring, end appurtenances, refer to
MIL-HDBK-loo4/4, ~~ al Ut zation Svstems. Poles shall be clear of any
ship overhang, trunk lines, end railroad tracks, end shall not interferevith
shore-to-ship or waterfront support operations. For wharf areas, poles should
be located back from the wharf face and spaced to provide optimum distribution
of lighting while minimizing shadows. For piers, poles should be designed to
provide for the most operationally efficient and energy-efficient lighting
based upon pier size, pier operations, and the need to minimize shadows.

Provide lighting levels for Navy waterfront facilities equal to 2 to
5 footcendles in vork areas end a minimum of 1 footcendle in nonwork areas.
Lighting levels as low aa O.S footcendle provide adequate lighting for foot
traffit, entrances to piera and vharf areas, corners of piers, end isolated
spots between berths. Lighting shall be high-pressure sodium type. Provide
lighting for crsnea to conform to the requirements of NAVPAC DM-38.01, _
~ u ment.

3.8.9.2 Oth~JIJq . Special-purpose lighting which Is supplemental to
floodlighting should be considered on a site-by-site basis. Provide curb
lighting in pier curbs as directed or necessary for nighttime personnel
safety. Provide additional local security lighting around critical buildings
or equipment where not adequately illuminated by floodlighting. Obst~ctions
which could cause vehicle damage or personnel injury should be highlighted by
supplemental fistures as necessary. Navigational lights are required at the
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outboard ends of piers and at other locatiom as determined by analysis of
ship traffic. Types end locations of navigational fixtures required ehould
normally be obtained from the activity or the cognizant EngineeringField
Division. Refer to NAVFAC DM-26.1, Harbors, for a description of navigational
lighting.

3.8.10 Fire-Alarm Service. Fire-alarm service shall be in accordancewith
the requirements of MIL-EDBK-1OO8. Provieiom shall be made for coded or
auxili~rv fire-alarm boxes at each shius hotel-service autlet location. but
not over 300 ft (91.4 m) apart. l!onco~edfire-alarm boxes shall be pr~vided
on the pier itself and arranged to trip a coded fire-alarm box at the head of
the pier. All boxes shall be plainly visible. Box houainga ehall be
U’L-listedor I?4-approvedaa weatherproof. Activation of anY box shall
tranamit a coded fire-alarm signal to the facility fire department. Where
normal meana of signal tranamisaion are not available, uae an 2P transmission
system.

3.8.11 Ground Svatem. At piers, wharves, quayvalls, end other waterfrent
structures, a ground system that vill meaaure not more than 3 ohms shall be
provided for all permament electrical equipment. Ground systems should be in
accordance with NPPA 70, w~ ectric Code except where it ia required or
recommended to be otherwise herein or by project specifications.
The metallic water piping on a structure ia recommended aa a ground for
electric&l-equipment enclosures on the structure. However, the effect of this
usage on the cathodic-protection ayatem (if present) for the water maim
should be explored. If adverae effects are poaaible, uae alternative
grouuding means described below. Strended-copper-wireground conductor
should be used to intercomect all electrical-equipmentenclosuresend the
vater-pipe ground. The sizes of the ground conductors from enclosures, cable
aheatha, steel conduits, transformer caaee, end other devicee are determined
by the American Wire Gauge (AWG) aizea of the conductors enclosed, aa shown in
the following tabulation:

GROUND
SIZE (AWG) OF LARGZST CONDUCTOR OR CONDUCTOR
EOUIVALSNT mR MULTIPLS CONDUCTORS SIZE (AWG)

2orsmsller ..................... 8
lor O ........................... 6
OOor OOO ........................ 4
Over 000 to 350,000 ad .......... 2
Over 350,000 cm to 600,000 cm .... 0
Over 600,000 cm to 1,100,000 cm .. 00
Over 1,100,000 cm ................ 000

% = circular roils

3.8.11.1 Ground Conductors. The ground conductor for a etructure should be
protected at all placee subject to mechanical damage. It la preferable to
install ground conductors in conduits or in duct aystema in order to provide
mechanical protection, but ground conductors may be installed in the open if
the installation is such that a conductor caanot readily be damaged. Where
lead-covered cables-are installed in ducts; the ground conductor in the duct
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line should be insulated with not less then 1/32 in. (O.8 mm) of a PvC type of
insulation. Use this insulation reduces the possibility of corrosion of the
lead sheaths. ●
3.8.11.2 ~ltemat ive Grounds. Structures that cannot use a wster-piping
ground system should hsve a ground conductor system extended from the ground
devices to a driven ground-rod system. Ground conductors in this case should
be ?iumber6 AWG minimum and need be no larger, except where a larger size la
required to provide additional mechanical strength. Where it is not practical
to properly maintain en onshore ground-rodsystem adjacent to a pier, metal
plates laid on the bottom, underwater, should be used. The conductor
connecting these plates to the IWrmber6 AWG conductor on the structure should
be at least Number 2 AWG stranded copper wire in order to provide sufficient
mechanical strength. Ground systems for waterfrent structurea that have
gaaoline piping systems should be designed in accordance with NAVYAC DM-22.

3.8.12 Lightnins Protection. Provide primary or secondary lightning
protection as required in lightning-proneareaa. Qeaign in accordance with
2?AVPACDM-4.6, Lightninr!
Protection Code.

(and Cathodic) Protection, and KFPA 78, Lightning
Consider protection of cranea, abovedeck aubatationa,

pier-located buildings, and lighting-systemmaats.

3.9 z~ . Materials and installation shall conform
to the requirements of NAvPAC DM-4 series, E ect a~q , end to
NAVPAC Guide Spec fhssber16740. Information is given below as a guide to the
design of equipment end to requirements for conduit sizes and cable sizes.
Howevar, wiring end cable should not be provided for by the designer unless
specifically required. Deaigna should include telecommunication outlet ●
assemblies and receptacles, manholes, terminal cabinets, other related
equipment, and conduit syatema. Before commencing design of these system,
obtain specific requirements from the activity end from the Activity Providing
Telephone Service (APTS) regarding equipment apace, point of connection to the
base system, and size of incoming duct or conduit. Verify the required number
of telephone lines shows in Table 11, column (a), with the using activity.

3.9.1 relevhone Systems. A telephonedistribution system shall be
pro+ided to each berth on piers and at drydocka to enable ships to be
connected to the shore-activity telephone system. Provision shall be made for
the telephone cable to be terminated in a telecommuoicationa outlet asaembly
adjacent to each berth. This aasembly must provide a secure and weather-tight
enclosure for a cable croaa-connectdevice, and must include bulkhead-mounted
connectors to the exterior of that enclosure to receive the ahore end of the
ship-to-shore telephone cable. These ship-to-shore connectors shall conform
to Mil. Spec. MIL-C-28S40/12 BFIS1 for 30-pair cable and to MIL-C-28S40/12
BDIS1 for 15-pair cable. If the telephone-cablesystem on the pier is
Navy-owned, an additional cross-connectcabinet must be provided beyond the
pierhead line where the Navy cable system connects to the commercial telephone
cable system. A ships berthing switching ayatem (preferably electronic) shall
be provided in the shore-activity telephone-distributionsystem to enable
activity operatora to match telephonenumbers to ahipa locationa in order to
provide maximum continuity of telephonenumbers to each ship during in-port
perioda.

.

3.9.1.1 ShiDs Demand. Table 11 provides the number of dial-telephone shore ●
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Ship Type

Aircraft Carriers

Surface Combatants

BattLeahip

I Cruiser

I

I

.

I

Destroyer

Frigate

MIL-IiOBK-1025/2

Table 11
Shore Services - Teleconmrunic.etiona

Class

CV-59

CV-63,67

CVN-65

CVN-68

BB-61,62,
63,64

CG16,26

CG-47

CGN-9

CGN-36

CGN-38

DD-963

DDG-2

DDG-37

DDG51

DDG993

FF-1037

FF-104O

FF-1052

FFG 1

FTG7

Telephone Linea
(Pi

(a)
Active

Lines1

60

60

60

60

31

12

12

15

15

15

10

10

10

10

10

8

8

8

8

8

‘s h

‘lb)
Cable
Size

at Berth

200

200

200

200

100

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

LocatIon*

-.

i

287 C

261 S

240 C
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Table 11
Shore Services - Telecommunication — Continued

Ship Type

SurfaceCombatants
(cant‘d)

Patrol

Submarines

Amphibio-usWarfare

Command

h9aault

Cargo

Transport

Landing

Mine Warfare

iuxiliary

Tenders & Repair

Clasa

PG-85
Pm- 1

SS-580
SSN-594
SSN-637
SSN-688
SSBN-616
SSBN-726

LCC-19

LR& 1

LPH-2

LKA-113

LPD-4

LSD-36

LSD-41

LST-1179

FISO-427
Mm- 1

AD-15

AO-37

AD-41

AR-5

Telephone L2nea
(P1

(a)
Active

Lines1

3
3

5
5
5
5
5
5

20

25

20

10

10

10

10

10

3
3

20

20

20
..

5

92
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(b)
Cable
Size

at Berth

25
25

25
25
25
25
25
25

100

100

100

50

50

50

50

50

25
25

100

100

100

50

Location2

314 P
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Table 11
Shore Services - Telecommunication — Continued

Ship Type

iuxiliary (Cent’d)

‘fendere6 Repair
(cent’d)

Cargo & Transport

Tugs

Class

ARS-38

ARS-50

AS-31

AS-33

AS-36

ASR-9&21

AB-21

AR-26

AFs-1

AR-19

AK-280

AKR-7

AO-105

AO-143

AO-177

AOE-1

AOR-1

AOT-168

AF-11O,12

ATF-91
ATS-1

Telephone Lines
(pairs)

(a) (b)
Active Cable

Lines1
Size

at Berth

5

5

60

60

6

5

10

10

15

50

50

100

100

100

50

50

50

50

10 50

10 50

10 50

10 50

15 50

10 50

Location2
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Table 11
Shore Services - Telecommunications— Continued

Telephone Lines
(pairs)

(a) (b)
Ship Type class Active Cable Locationz

Lineel
Size

at Berth

Auxiliary (Cent’d)

Miscellaneous AG193

AGS-39’ 3 25

AGDS-2 4 25

AGF-11

AGM-20

AGOR-11

AGOS-1

AVM

Smsll 1 6
Craft

Smbarked Staffs:
I

Fleet Cnmmander 20 None
CARGRU Commsnder 8 None
CRBWDESGRU Commander 12 None
DESRON Commander 10 None
PHIBGRU Coonnsnder 12 None
PHILBRON Commsnder 15 None
MAB Staff 12 None
SSRVGRU Commander 8 None I

SUBRON Commander 15 None
PBMRON Commander 12 None

!
1Total number of active lines required for any ship is sum of column (a) for
the ship class cnd the embarked staff requirements.
.
‘Distance, in feet, of service module aft of the point of stem of the chip.
Where more thsn one module is required,,,,all locations are shown.
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lines required by each ship type end for embarked staff in colusm 1. These
data are provided to enable deeign of chips switching eysteme end
central-office equipment. Column (b) of Table 11 lists the size of cable to
be provided at bertha designated for various ship types. Cable sizes given in
column (b) include the ship requiremenc, the appropriate embarked-ataff
requirement, and en allowance for spare paira. Cable sizes have been round-
ed up to the next larger etendard telephone cable. The pier telephone-
distribution cable ayatem should be designed ueing the activity berthing Plan
to provide properly sized cable for the worst caae at each berth. Berthe
designed for neated ships should be provided with the total number of cables
indi~ated for all ships-in the nest.

3.9.1.2 Other Demand. Consider the requirement for telephonea at the head
and end of the pier, end at intermediatepoints along the pier, to provide
service to security checkpoints end watchetending etatione.

3.9.1.3 Coin-ODerated Telephones. When required, provide an Independent
conduit to each telecommunicationsoutlet aasembly in order to provide
capacity for a vendor to install telephone cables to support shipboard
coin-operated telephones. Also, consider the requirement for conduit at the

I head of the pier to provide capacity for a vendur to install telephone cables
to support coin-operated telephones aehore.

3.9.1.4 .Location and ArranKement 0f Pier Telephone-Distribution Svstem. As
a general rule, the telephone-diatributirmcables should be ancaeed in conduit
embedded in the pier deck from a communicationsmanhole or cross-connect pmel
beyond the head of the pier to the point of service at each berth. Each berth
should be served by independent runs of conduit. The telecommunication
outlet aasembly may be en independent,freeatending module or it may be
incorporated into the electrical outlet assembly as a separate compartment.
Independent, freestending modules shall be designed to prevent damage by chips
lines and .bytraffic on the pier.

3.9.2 Other TelecommunicationaSvatema. The need for the ayateme
described below should be evaluated on a site-by-site basia. Provide these
aystema as directed by the activity Public Worke Department and the APTS.

3.9.2.1 Dedicated Data Trenamiaaion. Purnieh one 2-in. (50.8 mm) conduit
from the manhole or cross-connect cabinet on chore to each telecommunications
outlet aesembly to provide capacity for installation of dedicated
data-trenamiasion cables. These conduitswill provide the ability to satisfy
extra high-speed or four wire circuit data-trenemiseion requirements which are
beyond the capabiliCY of the ahipa or the activity’a ewitching equipment.

1+

,.

3.9.2.2 Dedicated Communication Circuite. Provide one 2-in. conduit frOM
the manhole or cross-connect cabinet at the head of the pier to each
telecommunications outlet aesembly to provide capacity for communication
circuits which cannot use the telephone ayatem.

3.9.2.3 Cable Television. Provide conduit capacity from the manhole at the
head of the pier to each telecommunicationsoutlet aasembly to support
cable-television requirements.

.
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3.9.2.4 ~q . Provide two l-1/4-in. (31.7 mm) conduits
from the manhole at the head of the pier to each telecommunications outlet
asaembly in order to provide capacity for alarm and signal circuits which ●
cannot use the telephone system.

3.9.2.5 ~br~s . Consider the use of fiber-optic
tranamisaion systems between the shore activity telephone system end the
telecommunicationsoutlet assembly when the shore activity is served by a
fiber-optic system. Provide interface equipment in the telecommunications
outlet assembly housing to permit connection to the ship-to-shore cables.
Consider providing conduit for fiber-optic transmission systems when the shore
activity is using such system for security and other similar uses.

3.10 Other Services. Although their design is not covered by this
Handbook, other services will occasionally be required at active end repair
berthing facilities, such as: jet fuel, chilled water, pure water, oxygen,
acetylene, mapp gaa and inert gaaes. These services may be permanent or
temporary (tank truck, gas containers or similar means), depending upon
required quantity, location and economic considerations.

i
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Section 4: SUPPLY AND MIMIJNITIONPIERS

4.1 Steam and CornDressedAir. In general, steam and compressed-air
services are not required on supply end ammunition piers.

4.2 Water for Fire Protection. Provide fire-protection water as in
active berthing, except for ammunition piers which are in en isolated area far
removed frem mobile fire apparatua. For remote ammunition piers, design a
pumping station to supply between 2,500 end 3,500 gpm (9,463 and 13,248 lpm)
at sufficient pressure to provide 75 psig (517 kPA) residual pressure st the
most remote outlet. A pressure of 75 psig will provide 250 gpm (946 lpm)
through 200 ft (61 m) of 2-1/2-in. (63.5 mm) hose with approximately 45 psig
(310 lrpa)at the nozzle. Provide two 2-1/2 in. valved connections at each of
the outlets and space the outlets approximately 200 ft apart. Outlet
connection thrsada shall be National Standard male hose threada or as required
by the ships involved. For transit sheds, provide a sprinkler system in
accOrdmce with Section 3. For unheated sheds, in climates where freezing ia
possible, sprinkler systems must be dry-pipe.

4.3 potable Water. Sewer. end Oilv Waate. For supply piers,
requirements are the same as those for active berthing refer to Section 3.
For ammunition piers, supply only when indicated in the project directive.

4.4 Freeze Protection. Provide freeze protection in accordance with

a Section 6 for facilities in cold climates.

4.5 Electrical Service. Ships service, temporary lighting, and power
for ships industrial services are not required for supPly end ammunition piers.

4.5.1 .Pire-Alarm. Provide fire alarm service in accordance with para. 3.8.

4.5.2 Pier LiRhtins end Incidental Power Receutaclea. Methods end
materials ahaIl conform to the requirements given for active berthing in
Section 3.

4.6 T ication Systems. Provide the appropriateelecommun
telecommunicationsystems as described for active and repair bertha in para.

I 3.9, except that the outlets and telecommunication outlet assemblies shall be
suitable for the intended application end ehall be approved for the degree of
hazard encountered, as indi~ated in NPPA 70, National Electrical Code, for
hazardoua locationa.
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Section 5: FUELING PIERS

I
5.1 $teem~r . In general, steam and compressed air
services are not required on fueling piers.

5.2 El~n. Ships which are loading or unloading POL productse
at fueling piers will never be cold iron and will therefore not require a
shore-to-ship fire protection water connection. Water requirements below are
for berth and shoreaide facility protection.

5.2.1 Water SUPDIY. The ehoreside freshwater system shell be used when
available end when sufficiant quantity is available at adequate pressure.
Consider the use of booster pumps to improve preaaure when appropriate. when
freshwater is not available, or when the supply is inadequate, provide a salt
or nonpotable water pump station designed aa for active berthing to supply the
requirement.

5.2.2 Fire Hvdranta. Kydranta shall be provided along the pier or wharf
not more than 300 ft (91.4 m) apart.

5.2.3 ~. Where foam extiuguiahing systems exist for the protection of
other exposures (such aa storage tanlce),the foam aystam should be extended to
hydrants or monitors located adjacent to ahips alongaide the fuel pier.

5.2.4 ~ stem. Provide sprinklers, firewalls,and fire etopa
under de&s of combustible structures end in transit sheds. Installation of
automatic sprinklers shall be in accordance with NFFA 307, ~ ●
~.

5.3 Potable Water. Sewer. and Oilv Waat~. Supply only at locations
where connections may be made to axiatlng syateme. Masimum potable water
requirements are 1,000 gpm (3,785), with 40 psi (276 kpa) reeidual preseure at
the most remote outlet. Design outlets aa for active berthing end apace about
200 ft (61 m) apart.

5.4 ~ 0 ection. Provide freeze protection in accordance with
Section 6 for facilities in cold climates.

5.5 POL Svstems. Refer to NAVFAC DM-22, Petro e~ ties, for
information on piping end other appurtenances, includingmanifolds, hoses end
shelters, connections end adapters, hose handling equipment, bilge and ballaat
lines, stripper pumps, environmental protection, and other equipment. For
spill prevention and containment requirements, see alao I!AVFACDefinitive
Drawing IRnebers1404371 and 1403995 through 1403999. Refer to Table 9 for
locations of ahips fueling connections, and locate loading arms accordingly.
In general, ahipa uae a 6-in. (152.3 mm) commercial flanged connection; verify
before commencing design of shore connections.

5.6 ~. Ships eervice, temporary lighting, end ships
industrial power are not required for fueling piera emd quamalla.

5.6.1 Fire Alarm. Provide fire-alarm“’servicein accordance with para. 3.8. ●
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*

5.6.2 ~ iuhti and Inc ental Power Receptacles. Methods and
materials should conform to the requirements given for active berthing in
Section 3.

5.7 Telecommunication Sv6tems. Provide the appropriate
telecommunication syatema aa described for active and repair bertba in para.
3.9, except that the telecommunications outlet assemblies end equipment shall
be suitable for the intended application end shall be approved for the degree
of hazard encountered, as indicated in NPPA 70, I?ationalElectrical Code, for
hazardous locatione. Locate the telecommunication service modulae at least 25
ft from any fuel location.
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6: MISCELLANEOUSPROVISIONS

6.1.1 ee~. Freeze protection for saltwater, fresh-water,
sanitary-waste (sewage), end oily-waste (bilge)pipes exposed on piers end
wharves end in drydocke must be coizaideredwhen located in freezing climates.

6.1.2 Regional Weather Differences. For design purpoaea, locations within
the United States can be divided into the five regions listed below (areas
covered by these regione are depicted on Figure 24):

a)

b)

c)

“d)

e)

Region I: *,Severe.+meau, Alaska; Portlend, Maine; ~d

Portsmouth. Rev Hapshire. (Also inland end Great Lakea
location.)

Region 11: “Cold”-Kodiak, Alaska; Boston, Massachusetts;
Providence, Rhode Island; Newport, Rhode Island; and New York,
New York. (Although‘NewYork is on the borderline, ite average
vinter temperature corresponds to the “cold” group.)

Region III: “Moderate”—Philadelphia, Pennsylvania;
Baitimore, Maryland; aridWashington, D.C.

Region IV: “Mild’’-Seattle,Washington; Portland, Oregon; and
Norfolk, Virginia.

Region V: “Very Mild”-San Francisco, California:
CI&leaton, South Carolina; and Jacke&ille, Flo;ida.

Table 12 lists average historical weather data for the five
regione. Yor freeze-protection systems at locatiom outside of the United
States, match weather data (insofar aa poaaible) to one of the regions in
Table 12 and design accordingly.

Table 12
Regional Weather Data

AVE2A~ OF
AVBSAGS EXTREME MSDIAN 97 1/2% TEMP.
JANUAEY ~NIMUM ARIWIAL 97 1/2% AND EXIT@ME DEGREB

S.EGION Temp. Tamp. SXTKYJ4SS Tamp. MINIMUM DAYS
(“F) (“F) (“F) (“F) (“F)

I 24 -30 -11 0 -15 1,275
II 29 -14 1 10 -2 1,125
111 34.5 1 7 15 8 950
Iv 34.5 3 16 24 13 750
v 50.5 -. 17 21 . 32 24 450

I
I

I

I ●
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. Figure ’24
U.S. Winter Weather Severity by Region
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6.1.3 P.@l@s. The methods described below vary with climate and are
baaed in part on a study made by Naval Civil Engineering Laboratory (R 593,
F eeze Protect on~ Under ODen e .9, ●
September 1968). Uae the methods recommended below when the relative costs of
electricity and freshwater are not abnormally high. Where the cost of aither
electricity or water la abnormally high, or both are high, modify the freeze
protection to use the method which minimizes operating cost, using life-cycle
cost procedures.

6.1.4 Protection in Reniona I end 11

6.1.4.1 Water~. For water lines, provide freeze protection by using a
combinationof electric tape heating elements and pipe Insulation. The
awgeated combinations of imulation t2iicksessand heating (Watt [W] density)
for varioua pipe sizes are shown in Table 13.

Table 13
Freeze Protection by Inaulatlon and Heating
(Suggested Combinetiona for Regions I and II)

Kom”fw
PIPE
SISE
(In.)

2
3.
4
6
8

4

KKG

INSULATION
THIcmss

(In.)

1/2
1/2
1
.1

1 1/2
1 1/2

INSULATION
ESATII’JG THICKNESS
(Watta/ft) (In.)

6 I 1/2
6 1/2
6 1

J_L_&

II I
BXATING
(Watta/ft) I

I
6
6
6
6
6

~

Heating elements should be controlled by remote-type thermoatata
having aenaora taped to the surface of pipes, under the insulation. Several
systems with separate heating elements may be required (due to overall
element-lengthlimitation) , with separate or common thermoatata. Thermostats
must be in a protected location above the deck, with aenaora below deck as
required. The heating requirement given in Table 13 (6 W/ft) ia the watt
density available for a typical electric–tape–typa element. Any Watt density
from 4 to 10 W/ft would be suitable, but insulation thiclmessea must be
adjuated llnearly to compensate. Insulation thicknesses given in Table 13,
which are for polyurethane, should be adjusted for other materials linearly
with thermal conductivity. Protect backflow devices, valves, and
shore-comection risers with electric tape heating elements and preformed
polyurethane imulation kits.

. .
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6.1.4.2 Sewer and Oilv-Waste Lines. For exposed gravity sever piping which
drains fixtures directly, for exposed oily waste piping, and for those
portiona of exposed CRT and oily-waste pressure lines which will not
~ompletely drain upon cessation-of pumping, a combination of electric tape
heating elements and pipe insulation shall be used in accordance with Table 13.

For exposed pressure and gravity sewer and oily-waste piping (or
portions thereof) which receive material intermittently from ships CHT or
oily-waste pumps only, end which drain well when pumping stops, design with
insulation as above but omit heating elements. CET and oily-waste connec-
tion risers emd valves above pier decks or in drydock galleries need be
neither insulated nor heated.

6.1.5 Protection in Re.sionaIII end IV

6.1.5.1 Fresh Water Linea. For water lines, the preferred method of freeze
protection in these regiona is to use a combination of insulation and flushing
of water through pipes. Insulation thickness for various pipe sizes, end pipe
sizes for which flushing is necessary, are given in Table 14.

Ikble 14
Freeze Protection by Imulation end Flushing

(Suggested Combinations for Regions 111 and IV)

I

2
3
4
6
8
10
12

SPA

INSULATION
TEICICNBSS

(In.)

1
1
1
1
1
1
1

FLUSHING
IU3QUIR2D

Yea
Yes
Yes
Yes
no

no

No

RKGI

IIVSULATIOlf
TKIC~SS

(In.)

1
1
1
1
1

~

I II

FLUSHING
EKQUIS6D

Yes
Yes
Yes
No
No
No
170

Imulation thicknesses are such that, for expected durations of
subfreeziu temperatures (refer to tiCELR 593)~ less than 50 percent of pipe
contents will f~eeze where no flushing is riec&ary. Where flushing ia
indicated, uae thermostatically actuated solenoid valves. Size each valve fOr
a rate at which the entire contents of exposed piping can bleed in S to 12
hours. Thermostat(s) should be in protected locations, with sensors taped to
the surface of pipes under insulation, and should be factory-set to open the
flushing valve(a) at 30° F (-1.1” C) and close the valve(s) at approximately
3S0 F (2” C). Flushing valves end associated thermostats should be located at

. .
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each ships connection and at any other line extremities. Ineulation
thicknesses given in Table 14, which are for polyurethane, should be adjusted
for other materiala linearly with thermal conductivity. Insulation must be ●
applied to baekflow devices and valves as well aa to maina. Special care must
be taken to prevent freezeup of flushing valvea and connecting pipi~.

If water is scarce, or if the wintertime temperature of water in
buried mains ia below approximately 45° F (7.2” C), heating elements should be
used in lieu of flushing for those pipes indicated to require flushing by
Table 14. In this event, use the combinations (or their equivalema) given in
Table 15.

6.1.5.2 Sewer and Oilv-Waste Lines. For exposed gravity sewer piping which
draina fixtures directly, for exposed oily waate piping, end for those
portions of exposed CET end oily-waste pressure lines which will not drain
completely upon cessation of pumping, use a combinationof electric tape
heating elements end pipe Insulation, in accordancewith Table 15.

.

Table 15
Freeze Protection by Insulation and Heating

(Suggested Combination for Regions III and IV)

RKGION I REGION 11
NOMINAL
PIPE INSULATION IIWJLATIOIV
SIZE TEIICKM2SS EEATING TEIcmss
(In.)

ESATING
(In.) (Watts/ft) (In.) (Watta/ft)

2. 1/2 6 1/2 6
3 1/2 6 1/2 6
4 1/2 6 1/2 6
6 1/2 6 1/2 Hone
8 1 None 1/2 None
10 1 None 1 None

~ 12 1 I!one

For exposed preaaure end gravity sewer and oily waste piping (or
portions thereof) vhich receive material intermittentlyfrom ships CRT end
oily-wasta pumps only, and which drain well when pumping atopa, neither
insulation nor heating ia required.

6.1.6 Protection in Re!sionV. In portiona of region V in which the
temperature can drop below 25° F (-4” C), usa a properly sized flushing valve,
atmospheric thermostat, and timer to bleed approximately35 gallona (132.5 1)
per inch of pipe diasieterfor each 100 ft (30.5 m) of freshwater pipe, over en
S- to 12-hour period, on each day that the ambient temperature drops below 25°
F. Pipes need not be ineulated, but flushing valve(a) end connections must be
located at system extremities, and must be protected from freezeup.

..

Downloaded from http://www.everyspec.com



I

I
,.

MIL-iJ.OBK-1025/2

6.1.7 Modification of Reauircments for Saltwater.
freezes at a temperature approximately4.5” F (-15.3”
which freshwater freezes, make the following regional

Becauae seawater
C) lower than that
adjuatmenta when

designing freeze protection for exposed aaltvater maina:

a) In regions I and II, design as for regions I and II
treat as freshwater).

b) In region III, design aa for ragion IV.
c) In region IV, design aa for region V.
d) In region V, no freeze protection ia necessary for s

any location.

6.1.8 platerials

at

that is,

ltwater at

6.1.8.1 m. Where heating elements are necessary to prevent freezing,
piping materials must ba metallic in order to asaure proper heat transfer
thzough the pipe wall. Where a flushingsystem ia utilized, any approved
material may be used for piping.

6.1.g.2 peatins Elements. Flat tape alectric elements, which lend
themselves to easy attachment to pipes, are recommended. Elements should be
easy to splice end repair and should be waterproof. A low Watt density (4 to
10 Watts per lineal foot of pipe) ia recommended,end the ability to lap at

I leaat once without dammze to the element should be reauired. When heating

.

I

elements are used with ~he insulation thicknesses lia~ed in
Tablea 13 and 15, they will be cycled on approximately 30 to 60 percent of the
time on the coldest daya.

6.1.8.3 Jnaulation and Covering. Closed-cell foam-type irtsulationa,such aa
cellular mlaaa. havinR low moistura-absorptionqualities should be used for
regions I-and II due ~o the destructive effect of freezing on wet
insulations. lJaeclosed-cell foam-type insulation for regiom III end IV as
well if wave action and/or immersionwill get insulation or covering wet.
Cover all insulation with a watertight metallic or plaatic system.

6.1.8.4 Valves and Thermoatata. Select single-aaated solenoid valvea having
flow conatsnta suitable for bleeding proper quantities of water in the
praacribed interval. !femparaturesenzors should be atmospheric or
surface-type, aa required. 2’hermostatsmay be bimetallic, thermistor, or
resistance (RTD) type, having differential of 2“ F (-16.6” c) to 5“ F (-15”
c).

6.2 ~irIi~ Ida tification

6.2.1 Primarv Identification. Each valve on a pier, wharf, or drydock
mnat be identified by a plain-languagebraas tag, labeled, for example, as
“potable water” or “sewer.” Additionally,at each shore-to-ship utility
connection, name platea or stenciled letters near the connection must identify
the utility in plain language.

6.2.2 Color Coding. TWO sourcaa of dasisn requirements govern color
coding for pier, wharf, end drydock Piping (refer to paraa. 6.2.2.1 end
6.2.2.2).
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6.2.2.1 D str bu on Pi~ ck and A here. Such piping,
exclusive of shore-to-shiputility connections, should be color coded in
accordance with MIL-STD-101, Co or Code~ and Co eesed Gas
Cvlinders, and applicable requirements should be specified in design projects.

6.2.2.2 Shore-tO-ShiDUtilitY COXLUeCtiOnS. Such piping, including valves,
operating levers, ends of hose aaaembliea, risers, and adjacent piping, must
be specified to be color coded in accordance with Table 16 (refer to
NAVPACII?ST11300.34 CH-1, 18 July 1983). Such colors may also extend, where
practical, to adjacent curbs end protective rails, posts, and walla.

Table 16
Color Code for Shore-to-Ship Utility Connectional

PSD. STD. 595(A) NO./
SEOSS SE2vIC131 COLOR PED. SPEC. TT-E-489 NO.

Potable Water, 40-81 pai Blue, Dark 15044

NonpotableWater,
100-175 psi Red 11105
Fire/Flushing/Cooling

Chilled Water Striped Blue/White 15044/17886

Oily Waate Discharge Striped Yellow/Black 13538/17038

8ewer Gold 17043

Steam, 150 psig White 17886

Compressed Air, 100-125 psi Ten 10324

Eigh Pressure Air, 3000 pai Striped Yellow/Gray 13538/16081

Puel Yellow 13538

lpre~aures ahom are nominal preaaures end represent average cOnditiO~.

21f additioml information is needed on color coding SY?3temS,cOntact
NAVPACEI?GCOMEQCode 04T1, A/V 221-0374, commercial (202) 325-0374, or

Code 04Bd, A/V 221-0308, commercial (202) 325-0308.

6.3 Nuclear h cling. Replacement of spent reactor cores usually
requires the services of a specially equipped shipyard. Specific criteria are
under development,“andthe designer shall ‘referto IiAVPACEIiGCOMHQ for interim
inatructiona.
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Appendix A

FACILITY PLATSS
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NoSCALE

Figure 27C
High Voltage Installation on Iiew/Existing
Pier For Shore-to-Ship Electrical Service
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CABLE
RACK—

EYE-BOLT —

REST FOR
CONNECTOR
PLUG —

GROUND STUD

‘1

LEFT END RIGHT END

PORTABLE SUBSTATION ASSEMBLY
NO SCALE

NOTES

1, DRAv4NG I S FM REFERENCE. PL~Nl NG wO EsTl MATI NG puR~OsEs ~v,

2. DRAW NG \s DESI GNED FM A 3 PH=E, I 3. 2K. v. GRCUNEIED NEUTRAL 5yS=M
THE CONNECTERS ARE NOT AVAI LC.@LE FOR UNGRWNDED NEUTRAL S7STEW ASOVE 0. 32K. V

3. THE NUWER OF Cl RCUI T SRE.WERS CWD RECEPTACLES MD THE LENGTh AND WI GHT OF THE
SUBSTAT1 ON w LL vaRY DEPENDI NG m THE TRANsFoRht31 KVA SI ZE. THE TRANSFOR6R S1 ZE
M LL NORM4LLY VPRY FRCt.I I 0C4 NVA TO 2500 KVA. THE Nut.CiER OF c1 RCUI T BREAKERS
b.NO RECEPTACLES FROM 6 TO 12, THE SUBSTATION LENGTH FROM 22’-+ TO 26’ -+. aND
THE SUBSTATION WEIGHT FROM APPROX. 22.500 LBS TO 33.500 LOs.

Figure 28A
Portable Substation for Temporary Shore-to-Ship

Electrical Service
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~---
LENG, H VARl~S D= PENDING Dv TeAVSFORWE? SIZE ~,
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HIGH ALARM BELL
VOLTAGE

7

, , ~Lg:~

“G’~,

mT—

F’L”
I I 1‘“”-“”””1

0 0

,..~. , OPERATING PRoCEDURE STRUCTURAL STEEL
PLAQUE %

LIFTING EYE
~LATFORM SKID SUPPORT EACH CORNER

~OPERATOR FOR NEUT, GRND. DISCONNECT

SIDE

SCHEMATIC

GROUNDING PLAN
NO SCALE

F“igure 28B
Portable Substation for TemDorary Shore-to-Ship

Electrical Service
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EBP’SEENCES
(publicationscontaining criteria cited in this manual)

American National Standards Institute (ANSI), 1430 Broadway, New York, NY
10018.

ANSI C84.1-1982Voltage Ratings for Electrical Power Systems end
Equipment (60 Hz).

#.mericenSocietv of Heatirw. RefriReratiltaand Air-Conditioning En.ai
Inc.

neera,
(ASHRAEl, 1791 Tullie Circle NE, Atlanta, GA 30329.

Handbook, 19S5 Fundamentals Volume.

civil EnaineeriruzLaboratory (FICEL1, Naval Construction Battalion Center,
Port Hueneme, CA

TU-54-01-S7

93043.

Graphic Engineering and Mapping System-Pier
Engineering System (GEMS-PIERS) (Steven C.

TN-15S6

TN-1.702

TN-16S9

Technical Report

Gonzalea).
Steam Separator Test and Evaluation (Gary L.
Murphy, 19S0).
Fleet Cold Iron Shore-to-Ship Steam Demand
Criteria (Gary L. Murphy, 1984).
Port Systems Project: Shore-to-Ship Electrical
Power Cable Handling System, 19S4.

TR593, Freeze Protection for Freshwater end Sanitary
Piping Under Open Piers, 1968.

Ship Data end Berthing Requirements for Small and
Medium Surface Combatants, 1983.

Code of Federal Regulations (CFR~, Office of the Federal Register, National
Archives, Sth end PennsylvaniaAvenue Northwest, Washington, D.C. 2040S.

33 CF2 154 Large Oil Trenafer Facilities.

J?ederalS~ecificationsand Standarde, U.S. Government Printing Office,
Washington, D.C. 20402.

TT-B-4S9G Enamel, Alkyd, Gloss (for Interior and Exterior
Surfacea).

FED-STO-595A Colors, Federal Stendard.

Jnsulated Cable Em ineere Association (ICEAl, Box P, Sauth Yarmouth, MA
02664.

S-66-524 Cross-Linked-ThermoaettingPolyethylene-Insulated
Wire and Cable for the Transmission and
DiatribQtion of Electrical Energy (2nd Edition,
1982).

.
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~1 Ssocia ion , Batterymsrch Park, Quincy, MA
02269. ●

NFFA 10-84 Installation of Portable Fire )lxtinguiahers.
NFPA 20-87 Centrifugal Fire pumps.
NFPA 70-07 National Electrical Code.
KFFA 78-86 Lightning Protection Code.
NFPA 307-85 Construction and Fire Protection of Marine

Terminala, Piers and wharves.

Nava ac t es~, (NAVFAC),ee
Alexandria, VA 22332.

NAVFACINST 11300.34 and CH-1 (18 JUIY 83),
Utility Connection.

~I?AVFACENGCOM es bl cationa.

DM-3.01 Plumbing Systems.

DH-3.03 Heating, Ventilating,

200 Stovall Street,

Color Code for Shore-to-Ship

Air Conditioning, end
Dehumidifying Syat~.

-.

DM-3.5

DM-4.1

Dl&4.05

DM-4.6

DM-4.07

DM-5 .02

DM-5 .03

DM-5 .7

DM-5 . S

DM-5 .9

DM-5.10

DM-22

DM-25.5

DM-25.6 .

Compressed Air and Vacuum Systems.

Preliminary Design Conaiderationa.

Four-Hundred Hertz Generation and Distribution
Systcmn.

Lightning (end Cathodic) Protection Systems.

Wire Communication and Signal System.

Bydrology.

Drainage Systems.

Water Supply Syatama.

Pollution Control Syatams.

Metering, Instrumentation and Control, and
Chemical Feeding.

Solid Waste Disposal.

Petroleum Fuel Facilities.

Ferry Terminsla and Small Craft Berthing
Facilities.

General Criteria’’for Waterfront Construction,
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DM-26.1

DM-29.1

DM-38.01

MIL-HOBK-1003/8

MIL-IfoBK-loo4/3

MIL-EoBK-loo4/4

MIL-EDBK-1OO8

MIL-EOBK-1025/l

MIL-EDBK-1025/3

P-89

P-272

P-442

MIL-BDBK-1025/2

Harbors.

Graving Drydocks.

Weight-handling Equipment.

Exterior Distribution of Utility Steam, BTW, CEW,
Fuel Gas, and Compressed Air.

8witchgear and Relaying.

Electrical Utilization Syatema.

Fire Protection for Facilities Ensineerinx.
Design, and Construction.

Piers and wharves.

Cargo Handling Facilities.

Engineering Weather Data.

Definitive Designs for Naval

Economic Analysis Handbook.

-.

Shore Facilities.

Department of Defense activities may obtain copies of Design
Manuala, Military Handbooks, and P-Publicationa from the Commanding Officer,
Naval publications and Porma Center, 5801 Tabor Avenue, Philadelphia, PA
19120. KAVFAC P-442 may also he obtained from Naval Facilities?hgineerisg
Command, Code 203, 200 Stovall Street, Alexandria, VA 22332-2300.
Department of Defense activities must uae the Military Standard
Itequiaitioningand Issue Procedure (MILSTEIP), using the stock control
number obtained from NAVSDP Publication 2002.

Other Government agesciea and commercial organizationamay procure
Design Manuals, Military Handbook and P-publications from the Superintendent
of Documents, U.S. Government Printing Office, Washington, DC 20402.

NAVFACEfJGCOMGuide Suecifications, available from the Naval Publication end
Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. Telephone:
Autovon (DOD only): 422-3321; Commercial: (215) 697-3321.

I?FGS-16304 Pier Electrical Distribution for Naval Stationa.
NFGS-16740 Telecommunications Systems.

NAVFACEITGCOMDefinitive Drawingg

1403995 Non-Pollutin8 Fuel Pier—Pier Piping Plana and
Section.

.
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1403996 Non-PollutingFuel Pier--f%eling Pier Partial
Plan, Sections and Details.

1403997 Non-PollutingFuel Pier—Loading Arm Plan, Detail
end Miscellaneous Sections end Details.

140399s Non-PollutingFwel Pier—Pier Drainage Plan end
Details.

1403999 Non-PollutingFuel Pier--Pier Electrical Plans,
Detaila, Legend end Notes.

1404371 Oil Spill Containment for Berthing Facilities.

Commercial firms desiring copies of these atendard drawings should
submit application for copies to the Project Manager’s office at the
sponsoring Engineering Field Division.

~ ilita sDec cations end Stendarda: available to all parties, free
of chsrge, from the Command Ofce~ orms Ce teq,
5801 Tabor Avenue, Philadelphia, PA 19120. Telephone: Autovon (DOD
only): 422-3321; Commercial: (215) 697-3321.

MIL=C-915/6F Cable end Cord Electrical, for Shipboard Uae.

MIL-F-194SS Fitting, Hose Water, end Steam (other than
Flexible,Metalic)

MIL-C-24368/lA Connector Aasembliea, Plug Assembly, Power
I’rensfer, Shore-to-Ship end Ship-to-Ship.

MIL-C-274S7E Coupling Hslves, Quic&Diaconnect, Csm-Locking
Type.

MIL-C-2S840/12 Connectors,Electrical, Circular, Screw Threada,
High Density, Him Shock, Shipboard, Crimp
Contacts, Receptacle, Mounting Box, Classes D and
DS.

DOD-STD-1399 Interface Standard for Shipboard Syatemsi Section
300, Electric Power, Alternating Current.

MIL-STD-101B Color Code for Pipelines end
Cylinders.

~, SEA 55Z3, Department of the
20362.

Qualified Products List

for Compressed Gas

Navy, Washington, DC

QPL-2436g-11 Genersl,Specification for Connector Assemblies,
Plugs end Receptacles, Electric, Power Trsnsfer,

. Shore-to-ShiparidShip-to-Ship. ●
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● NaVal Sea Syatama Command (IVAVSEA),National Center 3, Washington, DC 20362.

Naval Ships Technical Manual NAVSEA
S9086-CK-STM-021,Chapter 220, Volume 2, CH-1

.

.

!0

e

I

(Revision 3).

NAVSEIPS 362-2333 Circuit Braaker - Air Fuse Type AQB-LF400 CP9B.

Naval Ships Technical Manual, Chapter 9490.

59300-AW-EDGOIO/EPISM, Electric Plant Installation Standard Methods,
(EPISM).

Requests for the above EPISM should be made to: Commanding Officer,
Naval Ship Weapons System Engineering Station, Coda 5700, Port Hueneme,
CA 93043. This publication is in book form; standard drawinga contained
therein are available in microfilm aperture carda or microfiche.
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GLOSSARY

Active Berthing. A pier or wharf with bertha used for homeport or light
repair purposes, usually with a full or partial crew aboard, end alwaya
with ships in active atatua.

~. A specific, marked-off lemgth, along a pier or wharf, containing
ships services appropriate for the ship claases vhich may be assigned to
it.

p~~ . A general term for a pier with bertha and ships services.

Berthiru!P1en. A plan devised by each facility showing all berthing areaa
with ships asslgnmenta. May be permanent or temporary, depending upon
the type of facility.

Mu.@. A single-peat fitting to which mooring lines from vesaela are
attached.

>-

●

Cavatm. A motorized, vertical-drum device used to tension lines for
positioning ships, usually in drydock.

Gk2&. A mooring fitting having two diverging horizontal arma to which
mooring lines from vessels are attached.

Cold Iron. Used to describe the condition of a ship when all shipboard
boilers, engines, end generators are inoperative during repairs end can ●
furnish none of the required ships services.

coo i~ W te~. Water (usually nonpotable or salt) supplied to
ahipa for condenser-cooling, fixture-flushing end other miacelleneous
uses.

pedicated Berth. A berth having required services for, and dedicated to use
by, a specific ship for en extended period of time.

G av~. A permanent concrete drydocking structure requiring the
uae of caisaon end dewatering pumps.

~. Dockside utilities provided for a ship at berth (also
called ships services, utility servicee, end cold iron services).

~ erth ng. Permanent or semipermanent berthing areas for ships out
of service, with crew normally not aboard.

nested ShiDS. Two or more ships berthed aide by aide, with utility aervicea
supplied from berthside to the outer ships via ships header systems or
hoaee and cables strung acroas decks.

,:

.

oilv Waste. Water (usually salt) from ships bilge which has been
contaminated with petroleum products (fuel or lube oils) end which cannot
discharge either to surface waters or to sanitary sewer.

o
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Overhaul Facilitv. Generally

m. A dock, built from the

MIL-EDBK-1025/2

used interchangeablywith ReDdr Facilitv.

shore out into the harbor, which is used for
berthing and mooring vessels.

m. Petroleum, oil and lubricants. An acronym used to describe petroleum
products, and the facilities used in their storage and hcndling. As used
herein, applies to marine fuels, jet fuels and lubricants.

guaywall. A heavy gravity or platform structure fronting on navigable
water, behind which earth fill ia placed to a level grade along ita
length.

Reuair Facility. Locations where ship repair activities teke place, such aa
at a shipyard or ship-repair facility. Facilities may utilize repair
piers, drydocks, or both. (Also, Overhaul Facility.)

Telecommunications. Systems of communicating speech or impulses via wire or
cable over distances, such aa telephone, data transmission, coded
transmission, cable TV and signal or alarm circuits.

I ~. A dock, oriented approximately parallel to shore, with more then one
accesa connection with the shore; a wharf ia used for berthing or mooring

I vessele. May also be as above except with continuous confection to
ahore.
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