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ABSTRACT

OIL SWOBs numbered 1 through 42 are described in detail.
Step~by-step instructions for loading and offloading oily waste
cargoes are prescribed along with procedures for the operation
of various subsystems such as level indicators and alarms. Pre-
ventive and corrective maintenance information includes warnings
and helpful tips on unusual problems that can arise. An addendum
to the manual features changes to all sections, as required, to
extend its application to OIL SWOBs numbered 56 through 60.
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FOREWORD

The 0il SWOB has become a key element in the Navy's effort to
eliminate overboard discharge of oily wastes. Routine shipboard
procedures such as tank stripping, tank washing, deballasting and
pumping bilges are all sources of oily waste and potential environ-
mental problems because without alternate means of disposal, oily
waste is usually pumped overboard. Although the quantities of 6il
may appear slight in some cases, the envirommental effects are cumu-—
lative and the damage is often long-lasting, especially where ships
are berthed.

The primary purpose of the 0il SWOB is to collect oily waste
from U.S. Navy ships in port or at anchor and transfer the waste to a
shoreside terminal for treatment, reclamation or disposal. The
information contained in this manual will provide port managers and
operators with indepth knowledge on the Oil SWOB's operation and main-
tenance characteristics, as well as provide guidelines for preventative
and corrective maintenance procedures.

There are two classes of SWOBsS barges now serving U.S. Navy ships:
o0il and sewage barges. This manual addresses only Oil SWOBs. At
no time should 0il SWOBs be used to receive ships sewage.

Recommendations or suggestions for modification, or additional
~information.that will improve the publication and motivate its use, are
invited and should be submitted through appropriate channels to:

Commander, Naval Facilities Engineering Command (Code 1123A)
200 Stovall Street
Alexandria, VA 22332

This manual has been reviewed and approved in accordance with
SecNavInst 5600.16A., and is certified as an official publication of

[Dﬁ.uw_

D. G. Iselin

Rear Admiral, CEC, U.S. Navy
Commander,

Naval Facilities Engineering Command
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CHAPTER 1. INTRODUCTION

1.1 MOTIVATION. If you mention some recent catastrophies ~
involving supertankers, most people think of oil-covered beaches
or mammoth oil slicks. These dlsasters serve as vivid re-
minders to the awesome hazard of uncontrolled 0il in our en-
vironment. While less spectacular than a cracked hull spewing
0il in a heavy sea, ships engaged in everyday operations can
create environmental hazards of equal proportion. Routine
shipboard procedures such as tank stripping, tank washing,
deballasting and pumping billges are all large sources of olly
waste and potential environmental problems because without
alternate means of disposal, olly waste 1is usually pumped
overboard. Although the quantities of oil may, in come cases,
appear slight, the environmental effects are cumulative and
the damage is often long-lasting, especially where ships are
berthed. Eliminating overboard discharge of oily wastes is
not a simple matter. The problem is not merely technical,
other considerations such as logistics and economics figure

in as well. However, desplte the problems, the Navy, like
other ship operators, must comply with recently enacted Federal
laws prohibiting the discharge of oily waste upon navigable
waters and the contiguous zone of the United States.

1.2 PURPOSE OF THE SWOB. A key element in the Navy's effort
to eliminate overboard discharge of wastes is the Ships Waste
Offloading Barge, or SWOB, shown in Figure 1-1. There are

two types of SWOBs now servicing Navy activities, OIL SWOBs
and SEWAGE SW0OBs. The primary purpose of the OIL SWOB is to
collect oily waste from U. S. Navy ships in port or at anchor
and transfer the waste to a shoreside terminal for treatment,
reclamation or disposal. In this way, ships entering or stay-
ing in port may dispose of their oily wastes on station, without
discharging overboard. At no time should oily waste be placed
into a sewage barge or vice-versa.

FIGURE 1-1
Ships Waste Offload Barge (SWOB) Under Tow

1-1



1.3 CARGO CARRYING LIMITATIONS, By design, the SWOB has an
operating limitation of Speclal importance which concerns the
grade of cargo that can be carried. Based on tank vessel
classifications by the Uniteq States Coast Guard (USCG) and the
American Bureau of Shipping (ABS), the SWOB shall not carry
oily waste which contains any amount of petroleum E?BBucts with
USCG Grade A, B, C or D. Operators are strongly cautioned
against carrying any petroleum product other than USCG Grade E,
see Table 3-1 on page 3-1. An OIL SWOB is not a suitable con-
. tainer for Sewage; at no time shoulg 0ily waste be placed in a
sewage barge or vice-versa,

1.4 PURPOSE OF THE MANUAL. The burpose of the manual is to
familiarize Operators, mechanics ang port managers with the
characteristics of the OIL SWOB. While the major thrust of the
manual concerns Operating and maintenance procedures, general
information is also included on overall design feature.

1.5 ADDENDUM TO MANUAL. The manual applies strictly to OTL
SWOBs built by Marine Power and Equipment Company (numbers 1
through 42). The manual also applies to OIL SWOBs built by

also found in the Addendum; one should refer to the manual
proper for information that pertains to both series of oil
barges. While SEWAGE SWORs (numbers 43 through 55) are similar
in many respects, the manual does not apply to these barges.

K




CHAPTER 2. DESCRIPTION

2,1 GENERAL ARRANGEMENT. The SWOB is a nonself-propelled
multipurpose tank barge designed to transfer ship-generated
wastes from Naval ships to shore treatment facilities. Figure
5.1 shows an elevation and planview of the SWOB, There are
some variations of arrangement; for instance, later designs
are not outfitted with king posts and cargo booms. Major fea-
tures of all designs include four cargo tanks with surrounding
void space, a deckhouse for power and control equipment, a
pump room located below the deckhouse, and a forward storage
compartment.

2.1.1 Hull Characteristics. The SWOB hull characteristics
are as follows:

Length, overall 107:9"
Length, between perpendiculars 1061 0"
Breadth, overall 271 8"
Breadth, molded 2610"
Draft, light, without margin Ir1y"
Draft, full load, without margin 5111"
) Depth, to deck at side 8131
' Displacement, full load, without margin 394 .4
long tons
Displacement, light, without margin 105.3
long tons

2.1.2 Tank Configuration. The barge is divided into four in-
dependent cargo tanks by a centerline longitudinal bulkhead and
a midships transverse bulkhead. Each tank is fitted with a
swash bulkhead running transversely across the center of each
tank, Also, tank sumps are located inboard next to each of the
after tank bulkheads. Expansion trunks are located amidships.
The general tank layout is indicated in Figure 2-2. The total
capacity of the SWOB is about 77,000 gallons; however, the
piping system allows cargoes to be segregated 1in each tank.

The capacity for each tank is given below. Tank sounding
(ullage) curves are given in Figure 2-3. '

100% Capacity

Tank - (gallons) -
Starboard No. 1 (FWD) 18,885
Port No. 1 (FWD) 18,992
Starboard No. 2 (AFT) 19,016
Port No. 2 (AFT) 20,131



(doMs) eBaed Buipworrzp sgsem dTus Jo gnofeq

T-¢ HHHTA
NOILYAI13
dd AI&I - _
a ] 2 £ H 9 .w L n“ (] 0} 1L Zl m__ -._. g1 [T}
T T T ¥ -Jl,—[
B s - N R
Y ! “ i T ING
N m " _ 1 i “ ._ '] LY
T4 m LS 8. H I_80MY nNsq : I 1 19 )

=[] P

L] W e
oy | po— W_L_.'!_

NYId

ATNO 9 539MHyg
8%4 SIHDIIQIS

- = T e e ——. = T
P - Dl e — —_—— e by ¢ - - -_—
. \c.w»mz ﬁﬂmwmuzﬂ | 19AL) L NE™A'$ 24 x . t ﬂ
4 19 BAIHOO) -
lllllll ! S92 EINMEL : wolwiwams |
A ALY LNG NYIT0 Ly $5300Y % NOISNYX3 1 r
| . OA IU u .u..- [T
S N V(& e 1]
N 4000 A_J 38N0H IN19N3 dig
I9HvE
2 > = v ! v v 3017 Inap L g 8 0l
I = i INIT 39uvHISIg) >~
[ BONITI ¥, @ @
_ or O

iw

2=2



nusweaBuBILIY DTOA PUE FUBL

g~2 JHNDTd

\
1
l . _
] SNOTWVO 88881 ENOTIVE OIE6E !
T QBLS NNV ODHYD | "oN ARLE HNYL DBYVI T ON !
- ' !
» O o O & ;
AT © o !
pd 2
£ ] 2 (] o 11 41 JEY
IDUVE o 1 O I _" 14 1 1 __
L4
GIOA |
— o o 1
J 2 ( < _
1
= o © Ly 1 AT 1
HW SNOTYYD E6E'S1 ENOQ1IVO LE1DE |
1 1604 NNVL ODHYI L 'ON 1U0d YNYL ODEYD T O “
qioA J 4 |
oA aI0A gioA A QIOA

2-3



seaany £qT1oedsm) Juer,
£=2 TINDHIA

SNNYL OBy
187 YiF EHOq ANYL 0BHYD | oN {#1-8 4d) 140a ANYL ODHYD T 'oN
SNOTIV 4010004 NI ALISVAYD L3N BNDTIVD 20 40004 N ALIDVUYD L3N
F 8 W oW om e B gy g o B % M @ owm e 3 o,
133 10 woLLpg A 1933 40 Wi Loe
' ! |
E: x
-} E
A ANV 10 WoLLan A \ - g o ANYL 40 WO Log K * g
[ eg 14 A E u
z
3 g
\ 7 £ 7 :
Fha * = L3 ]
g i :
Be 8 2y Gig N m
L - r =
M ..v;a, n..c ku m m (e mwn m
2 o s 2 L 9
i =17 g 7 ;
£ 2
Ly td 9 ¢ 3
Tk [ Y [ .
Iz [ LR R (3 LI L
.m m 133 40 WOLLOR 3A0TY Lg - Nnvy 20 09A = m 33N 30 WOLECE IA0BY L — vt 40 DB
. &
gIE 2l
£
& 16 314
182 W) Q84S WNVZ ODEv | 0N %18 UJT0BIS aNv L Gouvo z on
SNOTIYD 4O L0001 Mt A LYY 13N SNOTIVE 40 %0001 M1 ALtDYdvd L oK
L I N kA . - T f r ¢
b .
— 133X 30 oy Lag K _ 13m% 40 waioa F
t )
_ L ;
P z z z X
_ ANY L 10 woLi0a A _\ m #4YL 40 oL Lon A m
1 < m L o
- m \ m
m z v e Ze [
: iy i iy
m m...u 4 3 £ o’ ]
= L3 -3 0
: A 2 g e k«. R
m ¥ LN 3 4 (]
" m -3
m \ i \ =
5 i

k-

/

4

32X 40 NOLLOE IA0AY 44 = NNVL 4G D3A

%001y
STooRir risT

__.ﬁ|"|mml..

T T T T

[ L] » 3 (2 |."|ll_

3N 40 MOLLOE FAGRY Ld— xNvL 40 D0A

Fiwe vEFEL X001

L-:
TV t:rxT

ANVL 110 73831a

SNOTIVY NI ALIovdvs L3N
008 0ot 00T 00% 001

1334 M DNIGNNOS
L)
T

/]

/

L £t zl "
LEOH IA0BY L4 — MNVL 40 Bon

ANVL JO

SNOTIVO SEv_ %001 & ]
SNOTVWVD CEP %38

at

1141 1333 30 worL0m FAOBY LHDISK

24



©.1.3 Void Space Configuration. Watertight void spaces (re-
. quired for buoyancy) are arranged to reduce the possibility of
oil leakage from the sWoB. The design affords a double hull
construction whereby the tanks' walls do not form any portion
of the hull bottom or sides. Therefore, if a tank should leak,
it will fill a void space rather than spill overboard. The
arrangement of void space is shown in Figure 2-2, Access to
the voids is required for inspection. Entrance to the side and
bottom voids is through manholes located outboard along the
main or weather deck. The two forward voids are entered through
the forward storage compartment and the three after volds are
entered through the pump Yoom.

5.1.4 Deckhouse. The deckhouse provides an enclosure for

the control and poOwer eguipment. Included in the deckhouse

are the Mov AC diesel generator, tank level indicators, tank
ievel alarms, cargo valve controls, olly DC battery supply,
electrical panels, and diesel 0il tank. Cowled air ducts provide
natural ventilation through the deckhouse.

2.1.5 Pump Room. The pump room is located directly below the
deckhouse. Access to the space is through a hatch adjacent
to the starboard side of the deckhouse. In the pump room are
two cargo pumps, two 440v AC motors and a cargo transfer mani-
fold composed of four 3-way Cargo valves. An electric blower
provides forced ventilation in the space.

2.1.6 TForward Storage Compartment. The forward storage com-
partment is for the stowage of deck gear such as mooring lines
and chafing gear. Cargo hoses are to be stored on deck in the
racks provided. The compartment is entered through a hatch
located on the foredeck., Except for the hatch, no ventilation
is provided.

2.2 CARGO PIPING LAYQUT. The piping on the SWOB is arranged
o achieve the following modes of flow:

(a) Loading cargo from an external source (e.g., from &
ship),

(b) offloading cargo to an external source (e.g., to &
shore treatment facility), and

(¢) Transferring cargo between tanks on the SWOB.

The piping system for these modes is indicated in Figure 2-h.
Cargo is loaded or offloaded through any one of the four fill-

ing/discharge stations on deck. These stations do not corres-
pond to any particular tank. For example, the filling/discharge
station located forward on the starboard side does not necesS-
sarily fill the starboard No. 1 tank. All filling/discharge

stations join a single pipe which terminates at the pump roonm

2-5
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cargo transfer manifold. Tank 1oading/of floading sequence 1is
controlled with the manifold. of course, an operational lim-
jtation of this system is that loading and offloading cannot
occur simultaneously.

5.2.1 Description of Loading. Careo must be pumped (or
gravitated) into the SWOB. The cargo pumps onl the SWOB are
intended for of floading and Transfer only. oOne Or Tore GTanks
<ap be filled by positioning The appropriate 3-way valve(s) Oon
the cargo transfer manifold. Rach valve corresponds to & par-
ticular cargo tank. With the apprOpriate valve in the FILL
position, the cargo flows into the selected tank via the pipe
comnmected to the tank Sump. other valves should be 1n the
CIOSED position. With more than one valve in the FILL position,
selected tanks can be expected to egualize their levels. Com-
ponents of the piping systen will be described in section 2.3
and the step-by-step procedures for loading will be gescribed
in Section 3.3.

NOTE

Do not fill the cargo tanks through the expansion trunk
manhole; this procedure should be avoided because:

(2) Open manholes enable tank gas to escape freely.
Depending on the gas properties (toxic, flammable,
malodorous, etc.) hazards may exist.

(b) Hose handling and securing is qifficult.

(c) Trash of various sorts (e.8.» cigarettes, Yags

. goda cans) may be tossed into the open manhold which

may, for example, plock the tank sump OF provide
gsources of ignition.

(d) The loading rate cannot be controlled OT stopped
on the SWOB, 2 feature which can be crucial in the
event of overtopping.

(e) The gistribution of cargo to other tanks may be
more gifficult or at least slower.

e ——

5. p.p, Description of Offloading. Carego i1s offloaded via the
pipe connecting the cargo transfer manifold and the selected

cargo tank Sump (see Figure 2-1). Any combination of tanks can
be offiocaded bY positioning the appropriate 3-way valves in the
cargo transfer manifold. Each valve corresponds to a particular
cargo bank. Wwith the appropriate valve in the DISCHARGE position,
the cargeo pump takes suction on the selected tank and discharges
to the filling/discharge ctation(s) on deck. Other valves should
be in the CLOSED position.

2-7



The step-by-step offloading procedures will be described
in Section 3.4,

NOTE

The SWOB's are not fitted with Cargo pump check valves,
As a result, both cargo pumps must be operated together
Oor else a great portion of the flow will bypass through
the secured bullp. = That pump, in most cases, will then
reverse rotation (i.e., "backwheel"), TIr ror some
reason (e.g,, motor failure) both pumps cannot be op-

& wood strong-back through the pump pulley) to prevent
backwheeling. Warning tags should be placed on the
motor circuit breakers to remind the operator against
starting the pump.

2.2.3 Effects of Inclination During Offloading. The SWOB is
shown in several ballasted conditions in Figure 2-5, Depending
on the sequence of offloading, Some cargo may be trapped in the
after cargo tanks. The particular sequence to be avoided is:

i1f the forward tanks are emptied so the SWOB comes to even
keel. This situation can be prevented by pumping the forward
tanks first or by pumping off ali fa S5 _equally. Operational-
ly, this can be.inconvenient,particularly when various cargoes
are being carried; for éxample, clean oil in the aft tanks and
waste oil in the forward tanks, In this case, the best pro-

cedure is to offload the waste oil before the clean oil,

2.2.4 Description of Transfer Mode, TIn the operation of the
WOB 1t may beconme necessary to transfer targo from one tank to
another, This can be done by placing the appropriate valve on

closed prior to pumping, The liquid level in tWwo or more tanks
will be €qualized by gravity by placing the corresponding 3~-way
valves in the FIII, position,

2.3 CARGO HANDLING COMPONENTS
2.3.1 Cargo Pumps. Two cargo PUmps are provided for the off-
loading and transfer of cargo between tankg (see Figure 2-6).
Both pumps are Blackmer, Pump Division/Dover Corporation, Model

2-8




E) Light condition

FIGURE 2-5
syop Loading Tneclinations
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FIGURE 2-6
Cargo Pump ang Motor-Starboard Side
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GPLGUC pumps. They are positive displacement and of the rotary
vane type. Fach pump will deliver approximately 200 gpm at &
discharge head of 70 psig. The discharge curves are given in
Figure 2-7. An internal relief valve, returning to the pump
suction, is set for 80 psig. A (discharge) pressure gauge is
provided ipn the deckhouse. preventive and corrective main-
tenance procedures are described in Chapters 4 and 5, respec-
tivelylt.

S, |

NOTE

These pumps are not intended for pumping abrasive cargoes
or those contalning abrasive particles such as sand Or
scale. Loading of such cargo must be avoided to 1limit
vane wear. If such service is required, suitable suction
strainers should be fitted.

e e

220 ' /""

HIGH VISCOSITY (500 - 10,000 SSU)

FLOW RATE PER PUMP {GPM)

210
LOW VISCOSITY (100 55U Y
7200 —
5 | \ | 1 l | T B—

10 20 30 40 50 60 70 80’
DISCHARGE PRESSURE ( PS!)

FIGURE 2-7
0il SWOB Pump Capacity Curves

1 pyrther details and replacement part numbers are included
in NAVSEA 0947—LP-228- 010 Technical Manual.
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2.3.1.1 Pump Motor and Drive. Each cargo pump is belt-driven
by an electric motor. The motor is a 15 hp Lincguarad s Frame
2547 manufactured by the ILincoln Electric Company and is con-
nected to 440v AC three phase power, The belt drive is an
Eaton-type positive drive manufactured by Eaton Corporation,
Indust{ial Drives Division. Belt guards are provided for
safetyt.

2.3.1.2 Power Sources, Each cargo pump requires 60 amps (per
phase) at 440v AC. .This can be Supplied by either the diesel
generator or the shore power connection. When using the shore
connection care must be taken to verify proper phase rotation
by observing the phase sequence indicator. Electrical switch-
gear for motor control and starting is located in the deck -
house., These controls operate on 120v AC single phase power,

2.3.2 Electrically Cperateqd Cargo Valves. The cargo transfer
manifold, located in the pump room, is composed of four (4)
electrically operated cargo valves, each corresponding to g
single tank (see Figure 2-4). The valves are AL bottom-ported,
3-way ball valves, Model DP-20-F15-8 manufactured by the
Pittsburgh Brass Manufacturing Company. As installed, the bot-
tom-port is connected to the tank sump while the forward-facing
port is connected to the FILL side of the manifold and the aft-
facing port is connected to the DISCHARGE side., The electric
operators atop the valve are manufactured by Raymond Control
System, Incorporated. The operator, Model MAR-160, rotates the
valve to any one of three positions: FILL, DISCHARGE or CLOSED.
The selection switceh for these commands is located in the deck-
house. Preventive ang corrective maintenance procedures are
-described in Chapters 4 ang 5, respectivelyl,

2.3.2.1 Power Source. Poyer (120v AC) to the valve operators
is supplied from either the diesel generator or shore power by
way of a 440v AQ to 120v AC step-down transformer, Each valve
operator draws approximately 3 amps at 120v AC, single phase.
With no power, the valves can be operated in the manual mode by
depressing the handwheel (whiech clutches into the valve motor
reduction gear) ang rotating it to the proper position.

When the handwheel is depressed to the manual mode an
electrical lock-out Switch prevents electrical operation,
If the handwheel ig not fully lifted +o the automatie
position (declutcheg » the valve cannot Operate electrical-
1y. Care must be taken when changing from manual to auto-
matic operation,

Further details ang replacement part numbers are included in
NAVSEA O948-LP-114-1010 Technical Manual,
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2.3,2,2 Valve Position Tndicator. Valve position is indicated
in two ways, electrically and mechanically. The electrical
indication way 1is provided by & system of 1ights (120V AC)
1ocated beside each tank level indicator (see Figure 2-8).
the FILL position an amber 1ight shows snd in the DISCHARGE
osition a green 1ight shows. When the valve 1s rotating oOr
when the valve 1S in ‘the CLOSED position, 1ights do not showv.
in the absence of AC power, the valve position~is'indicated by
means of a pointer on the valve stem (1.€.5 below the operator
near the valve body). In the FILL position the pointer is for-
ward and in the DISCHARGE position the pointer 18 aft. With
the pointer to the port side, the valve 1s closed.

#DISCHARGE"
. LIGHT

b

—— =

5
-
R
b

TANK LEVEL
| INDICATOR

Tank Level Indicator and cargo Valve Position Lights
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2.3.3 Filling/Discharge Station Valves. Each filling/dischargef
station is equipped with a hang operated shut-off valve and a |
camlock fitting for the hose connection, They are two-way, 4"
ball valves, Model SP-20-F15, manufactured by The Pittsburgh
Brass Manufacturing Company. The camlock fittings are 2-1/2"
size and commercially available from any number of sources,
Other cargo hoses may be mated by removing the camlock Titting
and connecting directly to the A valve flange. 0On sonpe SWOBs,
diverter valves are placed between the port and starboard fill-
ing/discharge stations. These valves are 3-way, 4" botton
entry ball valves, Model DP~20—F15-B, manufactured by The
Pittsburgh Brass and Manufacturing Companyl.

NOTE

These valves can be difficult to open when pressure is
acting on one side,

2.3.4 cargo Hoses. Fach SWOB is equipped with four fifty-foot
sections of cargo hose With camlock end Tittings. These hoses
may be joined together or used separately. Four storage racks
are provided on deck, The cargo hoses are also used in con-
Junction with the pump room bilge pump.

2.4 I1EVEL INDICATOR, ALARM AND PUMP CUT-OFF SYSTEMS.

2.h.1 Principle of Operation, - The operation of the oIT, SWOB
level indicator, alarm ang pump cut-off systems is based on the
principle that the pressure of air flowing slowly through a
submerged indicating tube (as shown in Figure 2-9), is directly
proportional to the level in the tank., That is, the higher the
level in the tank, the higher the pressure in the indicating
tube and vice versa. Therefore, measuring the air pressure in
the tube is the same asg measuring the tank level. To control
these systems, three primary functions are required:

(a) Supplying a nearly constant flow of air to the
indicating tubes (one for each tank),

(b) Measuring the pressure of the air flow to the
indicating tubes, ang

(c) Triggering electrical contacts (to activate the
alarm or Cut-off) when specific air pressures
are reached.

1 Further details ang replacement part numbers for all valves

are included in NAVSEA 0948-1rP-114-1010 Technical Manual.
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The arrangement of pressure regulators,
in Figure 2-10.
components are given 1n
The three functions and their associa

etc. is shown
these various

ceribed below.

2.4.1.1 Regulated
1evel depends onl the rate of alr flow.
(*+.3) SCFM of air is required.
(30 air
mounted inside the control panel (see Figure
d pressure bottle.

one of the two
ternally mounte
supply,

generator
air compressor.

a.

the lev
pattery power {24V DC) alone.
ing loading Op€

{40/

rations OT routine checks,
need not be used to operate

The choice of either

Tunctional
hlock form . in

Air Supplj.
For-each

The air

psig) supplies:
2-10)

This is useful,
since

relationships of

Accurate indication of
indicator 1.0

can be supplied from
a 120v AC compressor

PRESSURE GAUGE (% L)
PRESSURE SWITCHES
E i "
" REGULATED . _p=
AIR FLOW 1 1
-¢§é§§§§§§§§§5
gg@é&és?’jz
Rl
SEE FIGURE 2-11 e
REGULATED .
AIR FLOW v
1ANK INDICATING TUBES —
‘ 10%
FIGURE 2-9
lLevel Indicator Principle
gauges and switches,

Figure 2-11.

ted components are des-

tank

or an ex-

By using the pressure bottle

el indicating an alarm system can operate On
especially dqur-

the diesel

the 120V AC

the air compressor oI external

bottle is controlled automatically by 2U4v DC and 120v AC elec-

trical solenoid yalves shown in
the shore pOWer

Figures
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activated, airl flows from the bottle through a high-pressure
regulator (reducing down to 30 psig pressure) and through the
2-way (24v DC) valve and 3-way (120v AC) valve to the four low-
pressure regulators (see Figure 2-11). The 3-way valve pre-
vents flow into the secured air compressor. With both the 120v
AC and 24v DC systems activated, the 3-way (120v AC) valve
opérates and changes position to block flow from the 2-way (24v
DC) valve and allows flow from the air compressor to the Ffour
low-pressure regulators. Because it takes a while for the air
compressor to ‘build up pressure (30 psig), a time delay switch
controlling the 3-way valve (see Figure 2-10) 1is provided to
insure that air flow is not interrupted during power transfer.,

b. Flow beyond the 3-way valve is divided into four iden-
tical branches, each corresponding to one tank as shown in
Figure 2-11., In the branch lines the flow passes through the
low-pressure regulator and the alr filter; the flow rate is
adjusted manually to the required 1.0 SCFM with the Dwyer roto-
meter (refer to Figure 4-3).

2.4,1.2 pPressure Measurement. Flow from the roto-meter leads
into the indicating tube which ends at the tank bottom. At the
tube ending the flow vents to the free surface. The pressure
at the roto-meter is nearly equal to the pressure at the end
of the indicating tube and, as noted earlier, is directly propor-
tional to the tank level (i.e., the height of fluid above the
tube ending). Therefore, the pressure gauge (see Figures 2-8
and 2-10) attached to the indicating line provides a remote
and visual indication of the tank level. However, rather than
reading in units of pressure (e.g., inches of Hp Q) the gauge
scale is calibrated to the more convenient PERCENT FULI, scale.

2.4.1.3 Tevel Alarm ang Pump Cut-Off Switches. To afford a
high degree of safety, level alarms and cut-off switches are
provided to prevent cargo tank overtopping or running the cargo
pumps dry. Both features (i.e., alarms and cut-offs) would not
be required if someone would maintain a constant watch on the
tank level indicator. To ease this burden, high and low-level
pressure activated electrical switches (see Figures 2-10 and
2-11) ,are installed for each of the four indicating tubes. The
switches (eight of them) are of the diaphragm type which operate
electrical microswitches. The high-pressure diaphragm actuates
one 24v DC switch (for the high level alarm) while the low-pres-
sure diaphraﬁm actuates both a 120v AC switch (for the pump cut-
off) and a 24v DC switch (for the low level alarm).

1 To increase safety, nitrogen rather than air is used in the

external pressure bottle; however, operationally there is
no difference,
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a., When the tank jevel drops the pressure in the indicat-
ing tube drops. At a threshold value of 10% FULL, the presence
becomes low enou to actuate the low-pressul® diaphragm.
Closure of the 25V DC switch causes the alarm to sound and the
red warning 1light to flash (both the alarm and the warning
1light are located outside the deckhouse). gimultaneous closure
of the 120v AC switch trips the motor controller causing the
cargo pump to stop.

b. On the other hand, when the tank level rises, the
pressure in the indicating tube rises. At a threshold value
of 90% FULL, the pressure becomes high enough to actuate the
high-pressure diaphragm. 0losure of the 24v DC switch causes
the alarm to sound and the red light to flash as it did for
the low-level alarm.

¢, Lights are provided on the front door of the control

panel to indicate which tank nas caused the alarm to sound and
the type of alarm (e.g., high or 1ow-level alarm). The layout
of these lights is shown in Figure 2-12. The upper Irow of red
1ights indicate 90% FULL and the Jower row of red lights in-
dicate 10% FULL. The middle row of amber lights show which
tank has triggered the alarm., Switches are provided to gilence
the horn and to override the pump cut-off circuit.

d. The MANUAL OVERRIDE SWITCH for the pump is provided 8O
that remaining tanks can be pumped or tanks can be pumped tO
jess than 10% capacity.

Step-by-step operational procedures for the level indicators,
level alarms and pump cut-off will be described in Chapter 3.
preventive and corrective maintenance procedures are described
in Chapters 4 and 5, respectively~.

5. li,2 TPower Sources. Both 120v AC and olty DC are used in the
1evel controls for independent functions. specifically, the
1evel indicators and level alarms operate only on oy DC. HoW-
ever, both require air supply (for diaphfagm.actuation), either
from the external'pressure_bottle or the 120v AC air compressor.
The pump cut-off mechanism also requires an air supply, put the
oircuitry is solely 120V AC in this case. The oliy DC powWer
switch for the control system is jocated on the panel door.

Both 2Uv DC and 120v AC fuses are located inside the panel &8
indicated in Figure 2-10. -

o.4.3 Effects of Inclination and Waves. The level indicators,
alarms and cut-off system respond to the liquid level above the
jndicating tube(s). As & result, erroneous readings can be

1 purther details concerning specific comgonents or replacement
part numbers are ijncluded in NAVSEA 0986-1.P-057-0010 Tech-
nical Manual.
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FIGURE 2-12
Arrangement of Alarm Panel Lights




taken when the barge 18 inclined, The change in gauge reading
is small for small angles of inclination. However, the effect
may cause the level alarms to sound or pumps to cut-off seem-
ingly without reascn. The operator should check the situation
and take appropriate action, for example, override the pump
cut-off. Waves rocking the barge may cause similar problems.

NOTE

To avoid false alarms the tank level should not be left
close to the 10% or 90% capacity level, particularly
when the presence of internal tank waves are likely.

> 4.4 Other Means of Medsurement. If the tank level indica-
ting system fails, the operator can use any number of devices
to measure the tank level. For example, an ullage tape or &

wood pole. The conversion of tank 1evel to capacity is given
in Figure 2-3. '

2.5 DESCRIPTION OF POWER SYSTEM. The SWoB is equipped with
Wov AC/three phase, 120v AC/one phase and oliy DC electrical
service. The EAOV AC bus is supplied by either the onboard
diesel generator OT, when pier-side, by shore cable, 120v AC
is supplied from the Iov AC bus by a bank of four lead acid
storage batteries.

2.5.1 Power Distribution. 44Ov AC power feeders from the
generator and the shore cable lead to the hhov AC power panel.
From there, pOWer 1s distributed to the two cargo pump motors
and the 410/120v AC step-down transformer. Three overcurrent
circuit breakers are provided on this panel; one for the gen-
erator, one for the shore pOWer and one for the cargo pump
motors, The 440/120v step-down transformer is protected by &
104 (Wdov AC) fuse which is located inside the transformer
cabinet. An important protective device on the Whov AC s¥ysS-
tem is a sliding bar interlock on the power panel which preée-
vents simultaneous operation of shore and generator power.

WARNING

aince the interlock is fastened to the power panel
cover, all power should be secured when removing the
cover to prevent sccidental parallel operation.

The shore power 1is connected through a crouse-Hinds (No. RPE-
641-014-PL2AT) power receptacle located on the starboard side
of the deckhouse and & crouse-Hinds (RPE—5H1-390-812AT) shore
power plug. To assure that the phase rotation of the shore
power 1S compatible with the SWOB circuitry, a Knopb, Model K-3
phase rotation indicator is provided.
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NOTE {

If phases are connected incorrectly, the cargo pumps will
rotate in the reverse direction. All other AC equipment
will operate normally.

2.5.2 120v AC System. Power to the 120v AC system is supplied
through the 5KVA, LU0/120 single phase step-down transformer
and is distributed through the 120v AC panel. Circuit breakers
are provided on the panel for all branch circuits which include
the battery charger, the vent fan, the pump room lights, deck-
house lights and the control panel, 120v AC service is required
for the control panel to operate the cargo pump motor starters,
the air compressor system and the transfer cargo valve system.
These systems are protected with a 64 (120v AC) fuse located
inside the control panel (see Figure 2-10).

2.5.3 2U4v DC System. 2Uv DC service is supplied by four 12v
DC (205 A.H.) lead acid storage batteries. Pairs of the bat-
teries are connected in series ang each pair is an independent
24v DC supply. One pair provides power for starting the diesel
generator while the other is used for the level alarm, level
indicators and navigational lighting. A 2l4v DC power switch is
provided for the level alarm ang level indicator on the control
panel; a 6A (24v DC) fuse is located inside (see Figure 2-10),
Switches and fuses for the navigational lighting are located in
the 24v Dc panel. Batteries are recharged by a 120v AC, L0 amp
automatic battery charger manufactured by Iewco Electronics.

2.5.4 Diesel Engine, The prime mover for the generator is a
L4-71 Detroit Diesel manufactured by a division of The General
Motors Corporationl. A starting system, including an ether
canister for cold weather, and a throttle for speed control is
mounted on the engine, Instrumentation includes a tachometer,
oil, temperature, angd pressure gauges, An emergency shut-down
device is fitted which can be released from outside the forward
bulkhead of the deckhouse. Fuel for the engine is stored on-
board in a 435 gallon service tank., With a full tenk, the en-
gine can operate at full load for 72 hours. Air for combustion
is drawn from inside the compartment and exhaust is discharged
through the after bulkhead,

NOTE

The proper fuel, according to manufacturer recommendations,
is ASIM D-975 (grades 1-D and 2-D). Residual fuels and
furnace oils, generally, are not to be used.

Details and replacement parts numbers for the englne are
covered in NAVSEA 0961-LP-~069~1010 Technical Manual.
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2.5.5 Generator.' The generator,
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2.6.5 Fendering. The SWOR is protected by an upper and lower
course of rubber "D" cross Section fenders., The upper course
is just above the deep draft water line and the lower course

is just above the light draft water line,

2.6,6 S8pill Coaming. Spill coaming design varies on many
SWOBs, however, each serves to contain accidental deck spills.
Care should be taken to plug all coaming drains during loading,
offloading and transfer Operations.

2.6.7  Fire Extinguishers. Two 18-pound, dry chemical, port-
able fire extinguishers are provided. They are located in red
boxes on the port and starboard side of the deckhouse.

2.6.8 Life Rings. Tife rings are located on the bow ang stern
of the SWOB, They are 25 inches in diameter and are made of
plastic uni-cellular construction,

2.6.9 Bilge Pump. A hand operated bilge pump, stored in the
pump room, is provided. The suction and discharge ports are
fitted with camlock coupling so that the cargo hoses may be
used to pump the bilges,

2.6.10 Warning. Signals. A req flag and mast are provided to
indicate that the SWOR 1s engaged in loading or offloading
operations, At night, the req light should be displayed in

lieu of the red flag. A 8ign is also provided warning that NO i
OPEN LIGHT, NO SMOKING and NO VISITORS are permitted during
loading or offloading. In conjunction with the level alarms,

a flashing red warning light and horn are mounted on the for-
ward bulkhead of the deckhouse,
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CHAPTER 3. OPERATION

3.1 GENERAL OPERATING GUIDELINES. Several general operating
practices for the SWOB a¥o 1isted belowl:, Step-by-step proce-
dures for loading and offloading cargo are given in Sections

3.3 and 3.4.

1)} The operator (i.e., person-in—charge) must be famil-
jar with the characteristics and hazardous properties, if any,
of cargo that the barge will be handling. Typical shipboard
sources include bilges, dirty ballast, tank strippings and tank
washing, which may contain high concentrations of Navy special,
Navy Distillate, JP-5 and lubricating oils. The SWOB may not,
under any circumstances, handle cargoes which contain any amount
of product with U. S. Coast Guard Grade A, B, C or D. The OIL
SWoB is intended only for the carriage of Grade E cargo€s. The
7. 3. coast Guard grade for common petroleum products is given

in Table 3-1.

TABLE 3-1

Classification of Common Petroleunm Products

U. S.
Coast Guard .
Grade : Produch | Flashpoint, vE
A _ Natural Gasoline <80°
B Motor Vehicle Gasoline <80°
c Most Petroleum Crudes <80°
Aviation Gasoline <80°
Iiquid Paint <80°
murpentine 95°
Stoddard Solvent 100 - 110°
D Most Kerosenes 115 - 150°
: Some Diesel Fuels 115 - 150°
Most No 1 Fuel 0Oils 100 - 150°
Most No 2 Fuel 01ls 110 - 150°
gome No 5 Fuel 01ls 130 - 150°
Kerosene Cleaning Solvernts 100 - 165°
Naphtha Cleaning Solvents 100 - 110°
E Some Kerosenes 150 - 165°
Most Diésel Fuels - 150 - 190°
some No 1 Fuel Oils 150 - 165°
Some No 2 Fuel 0ils 150 - 165°
Most No 5 Fuel 0Olls >150°
Tube 0ils >150°
Navy Special >150°
Navy Distillate >150°
Jp-5 _ : >150°

For more detailed information on Ccargo handling, operators
are encouraged to refer to U, S. Coast Guard Publication
GG 174, "A Manual for the Safe Handling of Flammable and
Combustible Liquids and Other Hazardous pProducts.”
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(2) Carefully plan the tank loading sequence. Allow for
change 1n barge draft and inclination by providing slack in ‘
mooring lines, cargo hoses, and the shore power cable. Figure
2-5 shows the SWOB in various loaded conditions. Problems
caﬁsed by barge inclination are described in Seetions 2.2.3 and
2.4.3

(3) Find out the anticipated cargo loading rate. Calcu-
late approximate time required to f4i1]1 each cargo tank, In

pump operation, leaks, etc. Similarly, when topping off, re-
duce the loading rate.

in cargo operations understand and coordinate their duties he-
fore pumping starts, Communication (such as 2-way radio) with
the person controlling the loading or unloading rate is essen-
tial since pumping may have to be stopped at a moment's notice,

(5) Pumping should be stopped if:

(2) an oil 8pill occurs,

(b) the cargo hose or piping is leaking,

(¢) the cargo hose is pinched between the
barge and the dock (or vessel),

(d) the barge is surging excessively,

(e) another boat comes alongside,

(f) a cargo valve gets jammed,

(g) an open fire occurs in the vicinity, or

(h) a severe e€lectrical storm is in progress,

(6) Cargo tank openings such as hatches, manholes, tank
cleaning plates ang ullage ports should be Secured during cargo
operation. When ullage ports are open, flame screens should be
in place. '

(7) ©il spilzl coaming should be plugged and drip pans be
provided for other areas which may be prone to leaking (e.g.,
cargo hose connections),

(8) Signals ang signs shall be displayed to alert others
to the cargo handling operations, Alongside the dock, a red
flag is required by day and a red warning light at night. While
at anchor, a red flag is flown by day, but at night a red light
is not displayed. A gign shall be posted visible to persons
approaching the barge stating "WARNING, NO OPEN LIGHTS, NO SMOK-
ING, NO VISITORS."
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(9) No repair work which involves welding, burning, grind-
ing or similar sources of ignition 1is to be done during cargo
operations.

(10) The blower chould be operated at least five minutes
prior to entering or operating any equipment in the pump room.

(11) Between sunset and sunrise it is required that 1lights
be provided to 1lluminate the deck of the barge. These lights
can be provided by the vessel or the pier terminal.

(12) While cargo operations are underway, the operator
should periodically check:

(a) mooring lines, cargo hose, and shore cable
for snagging, chafing, or in the case of the cargo hose,
leakage,

(b) water surface around the barge for signs
of oil,

(c) weather, tides, waves and surrounding
harbor conditions,

(d% all equipment for proper operation;
inspect for leakage, sverheating, safety hazards,’
etc., and '

(e) the cargo tank levels.

(13) If a spill should occur, take steps to halt the dis-
charge, contain the slick if possible, and notify the local on-
scene commander.

3.2 HANDLING PROCEDURES.

3,2.,1 Towing. The SWOB does not require special towing oOr
handling procedures other than those normally used for tank
barges., The method of towing should, therefore, pe left to the
discretion of a qualified tug operator. The SWOB operator,
nowever, should avoid unusual trim conditions which may hinder
towing or reduce seakeeping qualities of the barge.

3,2.2 Waterbody Restrictions, BY DESIGN, THE SWOB IS INTENDED
FOR USE ON RIVERS OF THE UNITED STATES AND ON CONNECTING INTRA-
COASTAL WATERWAYS ONLY. The barge must not be used on the
Great lLakes of North America, coastwise operation, or on any
ocean. Severe wave conditions should be avoided regardless of

the waterbody.

3.3 LOADING PROCEDURE. The operator must be_ familiar with the
cargo piping layout and the cargo handling components (see Chap-
ter 2) before attempting to load the SWOB.
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(1) Review General Operating Guidelines in Section 3,1,

(2) If repairs were made, check to see that they were
completed properly.

(3) Start level indicators and activate level alarm, Re-
fer to Section 3.5.1 Tor this procedure.

(4)  Set cargo transfer valves in the pump room. Cargo
transfer valves should be in either FILL or CLOSED positions.
They are positionegd by depressing the valve handwheel and ro-

operated remotely from the deckhouse control. In this case,
the valve position 1s indicateg by lights on the control panel

valves,

(5) Check Tilling/discharge valve stations on deck.
Valves not in use must be closed,

(6) Check Camlock hose ¢ouplings, clean or lubricate as
necessary.

7) Connect hoses between barge ang cargo loading mani-
fold (i.e., shore or vessel),

single wire with electrical clips on both ends and a
switch in between, See Figure 3.1, With the switch open,

3-4




FIGURE 3-1

Electrical Bonding Connection
Between Vessel and Dock

Taken from U. S. Coast Guard Publication CG~174, September 1, 1976
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(8) Be certain the hose will not Snag or chafe,

(9) 1Inspect the condition of the hose. 100k for cuts,
slashes or worn Spots, Replace or repair if required,

(10) Before bumping, check a1 Cargo valves on the barge
and shore for alignment, - -

(11) Commence bumping at reduceq rate. Check for leaks
and filling of broper tanks,

-(12) Increase the PUlD pressure siowly, Repeat hose
inspection (step 8). Check for leaks aroung barge,

(13) Set the watch. Refer to item 12 in Section 3.1,
above, _ '

(14) Reduce the loading rate when topping off the cargo
tank and/or transferring to other tanks, The following items
should be kept in mind;

| (c) care should be taken not to over-pressurize the
cargo hose,

(d) After topping ofr o tank place the cargo valve
in CILOSED position,

(f) The man in charge of topping off tanks must
give the operation his undivigeq attentigg.

(15) When loading is completed make certain hatches ang
ports are dogged tight. )

(16) Disconnect hoses (at Ship's end first, allowing con-
tents to drain into the SWoB's piping), ¢ap, and store on rack
provided., Break bonding connection,

(17) Make note of the Quantity ang type of cargo in the
tanks., It is preferable to keep an accurate log of this in-
formation,
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3.4 OFFLOADING PROCEDURE™,

(1) Review the General Operating Guidelines in Section
3.1.

2) 1If repalrs were mada, check to see that they were
completed properly.

(3) Put the generator or shore power on the line. Refer
to Sections 3.6.2 or 3.6.3 for this procedure.

(4) Turn on the pump room blower. operate at least five
minutes prior to entering or operating equipment in the pump
room (even the 1ights!). :

(5) Rotate pumpsrby hand one or two turns. Check for
smooth operation, condition of belts and seal leakage.

(6) After the generator is warmed up, oOr the shore power
is connected, place the cargo pump Whov AC circuit breaker to
the ON position.

T place cargo pump motor controls (on the control
panel) to the ON position after checking that motor starting

switches are in ‘the DFF positilon.

(8) start level indicators and activate the level alarm.
Refer to Section 3.5.1 for this procedure. _

(9) Activate the low level pump cutoff by setting MANUAL
OVERRIDE SWITCH (on the control panel) to the OFF position.

NOTE

1f any tank has less than 10% of capacity, place MANUAL
OVERRIDE SWITCH for that tank to ON position.

(10) BSet cargo transfer valves in the pump TooH. Cargo
transfer valves should be only in either DISCHARGE or CLOSED
positions. The valves are operated remotely from the deck-
house. Valve position is indicated by lights on the control
panel besides the level indicators. Valve position can also
be found by a pointer loeated on the valve stem petween the
remote operator and the valve body. When the pointer 1is aft,
the tank will be emptied and when to port, the valve is closed.
The valves must not be left in the FILL position (pointer aft)
since cargo will 7111 those tanks. One exception is if cargo
is to be transferred between tanks.

T The operator must be familiar with the cargo piping layout
and the cargo handling components (see Chapter 2) before
attempting to offload the SWOB.
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(11) Check filling/discharge valve stations on deck.
Valves not in use must be closed.

(12) Check camlock hose couplings. Clean or lubricate
as necessary,

13) Connect hoses between barge and cargo loading mani-
fold (i.e., shore or vessel), _

NOTE

It is a good safety procedure to use an electrical bond-
ing connector during loading and offloading. Refer back
to Item 7 and Figure 3-1 iIn Section 3.3, Loading Proce-
dure,.

(1%) Be certain the hose will not snag or chafe.

(15) 1Inspect the condition of the hose. TLook for cuts,
slashes or worn spots. Replace or repair as required,

(16) Berfore pumping, check all cargo valves on the barge
and shore for alignment.

(17) Start pumping by placing motor starting switches to
the AUTOMATIC position. Both pumps must be operated together,
see Section 2.2.2 for the reason,

(18) Repeat hose inspection. Check for leaks around
- the barge. _

(19) Set the watch. Refer to ITtem 12 in Section 3.1,
above.

(20) The pumps will stop when any tank reaches 10% capa-~
city. To pump remaining tanks, close the cargo valve of the
10% tank and place the MANUAL OVERRIDE SWITCH to the ON posi-
tion., The pumps will restart. Continue pumping out all re-
maining tanks,

NOTE

If it is required to empty a tank below 10%, leave the
cargo valve for that tank Open and place the MANUAL
OVERRIDE SWITCH to the ON position. Do not run the
pump dry for extended periods of time,

(21) When offloading cargo and/or transferring to other
tanks, the following items should be kept in mind:

(2) Closing off one tank increases the rate of
flow out of the other tanks in the DISCHARGE position.
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: (b) To prevent cargo draining back into the cargo
: tank, close the cargo valve before stopping the pump.

(¢) The level in an empty tank should be checked
frequently to make certain that the level is not changing.

(22) When of floading is completed, make certain hatches
and ports are dogged tight.

(23) Disconnect hoses, drain, cap, and store on racks
provided. Break bonding connection.

(24) Meke note of the quantity and type of cargo dis-
charged. It is preferable to keep an accurate log of this
information.

3.5 OPERATION OF [EVEIL INDICATORS AND LEVEL ALARM
3.5.1 Startup Procedure.

(1) Open valve on pressure flask and check pressure.
(see Figure 4-4 for location of gauge). '

NOTE

When shore power or the generator is on line, the 120V
AC air compressor will automatically supply the required
air to the system, Gas from the pressure flask will not
be expended unless 120v AC service is off.

(2) Turn on 24v DC control power switch. The white light
will come onj; if not, see Section 5.18.1. When the control
power switch is turned on, the level alarm will most probably
sound. The flashing amber light on the control panel indicates
which tank is triggering the alarm (e.g., a dry tank). Flip
the HORN SILENCE MODE SWITCH to silence the alarm. The amber
light will remain lighted but will stop flashing.

(3) Check air flow rotometers located inside the control
panel (see Figure }-3). If necessary, adjust knob on rotometer
to obtain 1,0 SCFM. Do not readjust high or 1low gressure regu-
Jators. If no flow is indicated, see Section 5.18.3.

(4) Tevel indicators will now read properly. Also, the
level alarms are sctivated and will sound if the level drops
below 10% or rises above 90%.

NOTE

False alarms can occur; Some cauges are noted in Section

2. 4.3,
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(5) When the alarm sounds, the following sequence will
occur:

(a) Horn and flashing req light located outside
forward bulkhead of deckhouse will turn on,

(b) The 90% or 10% light will be on,

(¢} The amber HORN ON light wiii flash for the
affected tank,

The operator should then take corrective action, To silence

the alarm, flip HORN SILENCE MODE SWITCH. The amber HORN ON

light will remain on indicating which tank is affected. When
the level reaches a "safe" condition the amber light wiil g0

out as will the 90% oy 10% light.

3.5.2 Securing Procedure.
(1) Shut off 24y pe control power switeh,

(2) Close valve on external pressure flask,

pressure,

3.6 POWER SYSTEM OPERATION.

3.6.1 Generator Operation.

3.6.1.1 Startup Procedure,

may interfere with the generator operation. Check the overall
condition of the engine (i.e., hoses, belts, ete. ),

(2) z1r repairs were made, check to see that they were
completed properly.

(3) Check engine 01l for proper level (see Section
.1).

b.,1

(4) Cheek radiator coolant for broper level (see Section

4.1.3).

(5) Check fuel level (see Section 4.1.7) and open fue;
Supply valve to engine,
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(6) Check radiator and 0il drip pan for feuling (see

Sections 4.1.5 and 4.1.6).

(7) Check if area around diesel exhaust pipe is clear.
consider the effects of engine smoke, noise and heat.

heck emergency cutoff. Reset if necessary (see

8) C
Figuré %—2).

FIGURE 3-2
Emergency Shutoff Reset Cam for Diesel

NOTE

The blower can be seriously damaged if the engine is
rotated with emergency cutoff tripped.

(9) Check to see if the generator circuit breaker is in

OFF position.

NOTE

Interlock must be across GENERATOR switch handle.
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Set the throttle %
ressing the thrott
ion (about 1/3 way

n the part-open position,
le button and rotating in clock-
between second and thirg detent).

(11
starts,

) Depress starter switch and release when engine

NOTE

As engine ac-
dle position

Do not crank for m
celerates to speed

ore than 30 seconds.
s> retard throttie to i

(second detent). Tf engine fails to start, skip to
Step 14,
(12) Check oil pressure gauge, coolant temperature gauge

01l pressure should rise to at least 30 psi with-

conds after starting.

and ammeter,
in 10 to 15 se

NOTE

secure engine by re-
Refer to Section

If 0il pressure does no
tarding throttle to STO

-

(13)
to warm up
should reach from 160°

t develop,
P position,

position for five minutes
Engine temperature
er should be at

Allow engine to run at idle
(avoid extended idling periods),
to 185°F and the ammet

O amps. TLook and listen for

unusual noises, leaks, etc. ang

ally.

check engine exhaust occasion

NOTE

hould arise durin,
o0 Section 5,

If an unusual condition s
secure engine and refer +

g warm up,

(15) 1In cold weather, use "Quick Start" starting aid

system asg follows:
(a) Press engine starter button as before,

raise valve lever

(b) While the engine is turning,
e or two seconds

located below starter fluid cannister for on
and release, and

(c

as in Step 1

ﬂ If the engine does not start, repeat procedure
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CAUTION N

starting fluid is highly flammable and toxic and possesses
anesthetic properties.

(16) After warm up, slowly accelerate engine to RUN
position (third detent).

(17) Adjust engine speed at RUN position to 1800 RPM.
. This 1is accomplished with the knurled vernier knob on throttle.

(18) On generator control panel check that frequency
meter reads 60 Hz. To adjust frequency, raise Or lower engine
speed with vernier knob.

(19) Adjust voltage by turning the control on the auto-
matic voltage regulator (labeled "Voltage Adjust") to Lhov AC.

(20) Rotate Voltmeter and Ammeter Switch through all
phases, Ammeter chould remain at zero and Voltmeter at 4oV
AC, If phases are out of balance, se& Section 5.7.

(21) Inspect the engine and check &1l gauges.

(22) The generator 18 now ready to place on the line.
3,6.1.2 Connecting the Generator to the Load.

(1) Check that the cargo pump selector switches are 1in
the OFF position, cargo pump circuit breakers on the control

panel are in the OFF position, and the main cargo pump breaker
is in the OFF position. g

NOTE

If the pumps are operating on shore power before power
transfer, shut off switches in the order stated above.

(2) Place shore power breaker in OFF position.

(3) slide the interlock to the 1eft. Place generator
main circuit breaker in the ON position. The generator is now
on line.

NOTE

Fach time the load on the generator is changed significant-
ly (e.g.; turning cargo pumps ON), check generator voltage
and frequencys; readjust as required.
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3.6.1.3 Securing Procedure.
(1) Remove the load from the 1ine,

(2) Place the generator main circuit breaker to the OFF
position, '

(3) Slow the engine and place the throttle in the idle
position. Allow the engine to run at idle for several minutes,

(4) Place the throttle in the sTop position to stop the
engine,

NOTE

Do not stop the engine using the emergency shut-down
system, since it can Cause o0il to be suckegd past the
oil seals into the blower housing.

(5) Close the rfuel Shut-off valve to the engine, Refill
the fuel tank to prevent condensation.

3.6.2. Shore Power Operation.
3.6.2.1 Connectang Procedure.

(1) Check the shore receptacle for proper voltage and
grounding,

(2) Check that the shore power switch on the power panel
i1s in the OFF position,

If the phase rotation ig incorrect, the cable wiring must
be changed. To 4o this, interchange any two phases, Do
not check phasge rotation after the shore power is placed
on line,

(5) Shore power cables should be carefully secured to
prevent chafing, straining or pinching, Consider the effect
of tides and waves, Check the cable beriodically.
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3.6.2.2 Connecting the Shore Power to the Load.

(1) Check that cargo pump selector switches are in the
OFF position, cargo pump circuit breakers on the control panel
sre in the OFF position, and the main cargo breaker is in the
OFF position,

NOTE

If the pumps are operating on generator power before
power transfer, shut off switches in the order stated
above,

(2) Place the generator circuit breaker in the OFF posi-
tion.

(3) slide the interlock to the right. Place the shore
power main breaker in the ON position. Shore power is now on
line.
3.6.2.3 Disconnecting Procedure.

(1) Remove the load from the line,

(2) Place the shore power main breaker to the OFF
position.

(3) Disconnect the shore cable.
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CHAPTER 4. PREVENTIVE MAINTENANCE

.1 DIESEL GENERATOR. Preventive maintenance covers those
tasks that must be done on a routine basis to keep the equip-
ment in proper operating condition. This usually requires
four types of tasks: inspection, replacement, cleaning and
lubrication. Each of these routine tasks is listed in Table
.1, This maintenance schedule chart shows the preventive
maintenance tasks and their recommended frequency. Further-
more, each task is keyed to the following sections that provide
functional descriptions of the maintenance.

4.1.1 Engine 0il. Check the oil level daily before starting
the engine. Add oil if necessary, to bring it to the proper
level on the dip stick. Select the proper grade of oil in
accordance with the instruections given in NAVSEA 0961-LP-069-
1010. It is recommended that new engines be started with 100
hourl o0il change perlods. The drain interval may then be -
gradually increased or decreased following past experience oT
fhe recommendations of an independent oil analysis laboratory
or the oil supplier (based on the oil sample analysis) until
the most practical oil change perliod has been established.

4.1.2 0il Filter. Change the engine oil filter elements and
gaskets each time the engine oil is changed. Any deviation,
(such as changing the filter every other oil change) should be
based on laboratory analysis of the drained oil and used filter
elements to determine if such practice is practical for proper
protection of the engine.

4.1.3 Coolant: Check the coolant level daily and maintaln it
near the top of the radiator upper tank. Clean the cooling
system every 1,000 hours or every 12 months using a good radia-
tor cleaning compound in accordance with the instructions on
the container. After the cleaning operation, rinse the cooling
system thoroughly with fresh water. Then fill the system with
soft water, adding a good grade of non-chromate rust inhibitor
and ethylene glycol antifreeze (refer to Engine Coolant Section
of NAVSEA 0961-LP-069-1010). '

1.1.4 Hoses. Inspect all of the cooling system hoses at least
every 500 hours or 6 months for signs of deterioration. Re-
place the hoses 1f necessary.

4.1.5 Radiator. Inspect radiator and louvers for dirt accumu-
lation; if necessary, clean with grease solvent. Do not use

1 Note, time intervals given in hours are for elapsed operat-
ing time.
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TABLE 4-1 {
Preventive Maintenance_ Schedule

| Maintenance Schedule
_ ;::::::;::e Elapsea Operating Time, Hours Zlapsed Time, Months
Maintenance Iten Description 10 150 108 200 3p0( spp 1000 1 2 ] 12
Engine 011 . 4.1.1 R I
011 Pllter 4.1.2 R .
Coolant 9.1.3 R 1 N
——— - EER—
Hosasg - 4.1.4 I I
| S
Radiator 4.1.5 I
e b
011 Drip Pan 4.1.6 c C
Fuel Tank b7 c I [
Strainer and Filter 4.1.8 B
& | Air Cleaner 4.1.9 c R
® | Alr Box 4.1.19 c 4
& [Ventilation System 4111 c c
& | Blower Screen 4:1.12 I
i ['starting Motor - 4.1.13 L
s | Batteries 4.1,1¥ I I ¢
2 | Tachometer prive 1.1.95
A | Linkage/Trip 4.1216 . L -
Tune-up . 4.1.247 I .
Drive Belts 4.1.18 I
Overspeed Governor 4.1.19 L
Shut-down System 4,1.20 _IH I T
L~ e SE—
Generator Bearing h.1.2 I R
I ——t |
Insulation & Brusnes u.1.22 X ‘—]___ I
] —f
Ether System 4,1,23 I
Lagging 4.1.24 I
Pump & Motor Bearings RN L I3 L |
Pump Seals 5.2.2 I
n | Relief Valves 4.2.3 I
E' Pump Poundation H.2.% I 1
® | Pump, Motor & Plpe Supports 4,.2.5 I
‘% House Couplings 4.2.8 I
& [ prive Belta y. 2.7 - I
Electrieal Insulation 4.2.8 1
Stralners . 5.2.9 c
o Valve Glands 4.3.1 I I
@2 valves 4.3.2 I I
88 Hose Connectops _%.3.3
Alr Compressor & Pilter Blowdown 48,1 c c
e Alr Compressor Suction Filter 4.2 . 4
2| Level Indicator Calibration 4.h.3 I LI
= Level Indlcator Alarm Syste LI T} T
& -
~ | Mtrogen Suppiy y.4.5 I
§ Wiring 4.45.6 I 1
§ | Power Panel & Interioci 4 4.7 I
© [Emergency Lantern 4.9.8 I
Battery Charger 4. 4.9 I
n | Blower §.5.1 L
§ Safety Equipment 4,5.2 I I
5 Deck Gear §,5.3 ‘T
= | Tank Void & Vent System 4.5 4 I
é’ Ancde Protection fystem 4.5.5 I
7 | Protective Coatings 4.5.6 I
KE¥: I - Inspect
R - Replace
¢ - Clean
L - Lubricate
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fuel oil, kerosene or gasoline, It may be necessary to lub-
ricate louver linkages.

4.1.6 0il Drip Pan. Clean engine and drip pan of oil and
grease at least every 300 hours or 12 months. Inspect for eX-
ceasive oil leakage; if necessary, follow up with repairs, Do
not use fuel oil, kerosene Or gasoline.

L.1.7 Fuel Tank, Keep the fuel tank filled to reduce conden-
sation to a minimum, Selecdt the proper grade of fuel in ac-
cordance with NAVSEA 0961-LP-069-1010. Diesel Fuel 0il
Specifications. Open the drain at the bottom of the fuel tank
every 200 hours or 2 months to remove any accumulated water or
sediment.

4.1.8 Strainer and Filter. Clean strainers and replace fuel
filters every 300 hours. '

I4,1,9 Air Cleaner.

(1) Remove dirty oil and sludge from the oil bath type
air cleaner cups and center tubes every 10 hours. Wash the
cups and the elements in clean fuel oil and refill the cups to
the level mark with the same grade and viscosity heavy duty oil
as used in the engine,

(2) It is recommended that the body and the fixed element
in the heavy-duty oil bath type air cleaner be serviced every
500 hours or &as conditions warrant., Clean or replace the
element in the dry type Donaldson "gyclopac" air cleaner when
the restriction indicator instrument indicates high restriction
or when a water manometer reading at the air inlet housing in-
dicates the maximum allowable air inlet restriction (refer to -
NAVSEA 0961-LP-069-1010. Dlrections for cleaning are given in
NAVSEA 0961—LP—069—1010).

11.10 Air Box. Drain air box drain tank every 300 hours.
Disassemble tubing and tank and clean every 12 months, Clean
with fuel oil.

4.1.11 Ventilation System. Remove the externally mounted
crankcase breather assembly every 1,000 hours or 12 months and
wash the steel mesh pad in clean fuel oil. Clean the breather
cap mounted on the valve rocker cover in clean fuel oil every
time the engine oil 1s ehanged. (Refer to NAVSEA 0961-LP-069-
1010).

4.1.12 Blower Screen. Inspect the blower screen and gasket
assembly every 1,000 hours and if necessary, clean the screen
in fuel oil and dry with compressed air. Install the screen
and gasket assembly with the screen side of the assembly toward
the blower. '
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4,1.13 Starting Motor., The electrical motor is lubricated at
the time of originai assembly. 0il is added to the oil wicks,

(1) Check the electrolyte level every ten hours. Speci-
fiec gravity of the electrolyte should be checked every 100

(2) Clean the battery terminals every 1,000 hours. Re-
move the terminals ang wire brush €lectrical contacts, Reas-
semble and coat terminals with grease,

4,1.15 Tachometer Drive. Lubricate the tachometer drive every
100 hours with ‘an all-purpose grease at the grease fitting. at
temperatures above 30°F use s No. 2 grade grease,

4,1.,16 Idnkages/Trip. Lubricate all external engine linkages
every 200 hours using engine oil or grease where necessary.

L.1.17 Tune-Up., There is no Schedule interval for performing
on engine tune-up. As long as the engine performance is satis-
factory, no tune~up should be needed. However, adjustments to
the valve and injector mechanisms, governor, etc. should be

4.1.18 Drive Belts. check belt tension and condition after
200 hours; if necessary, replace and retension. Check Detroit
Diesel In-TLine 71 Service Manual for tensioning and break-in
procedure,

4.1.19 Overspeed Governor, Lubricate the overspeed governor
‘with 5 or 6 drops of clean engine oil every 500 hours. Avoid
excessive lubrication. Do not lubricate the governor while
the engine is running.

4.1.20 Shut-Down System. Actuate ang reset the shut-down
system every 300 hours or €ach month to be sure it is function-
ing correctly.

4.1,21 Generator Bearing. Check 0il level in the sight gage
every 200 hours., Use the same grade ang viscosity of oil
specified for the engine. Do not overfill. Recheck the oil
level after runnin% the generator for several minutes,. Change
bearing oil every months,

4.1.22 Tnsulation and Brushes,

(1) After 100 hours or new brushes, or brushes in
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generators that heve not been in use over a long period, remove
the end frame covers and inspect the brushes, commutator and
collector rings. If there is no appreciable wear on the :
brushes, the inspection interval may be be extended to 6 months.
To prevent damage to the commutator or the collector rings, re-
place the brushes before they become shorter than 3/l inch.

(2) Keep the generator clean inside and out. Before reée-
moving the end frame COVEIS, wipe off the loose dirt. Loose
dirt and dust may be blown out with low pressure air (25 psi
maximum)., Remove all grease with a cloth only.

(3} Electrical insulation should be checked every 6 months
according to the procedure in NAVSEA 0961-LP-069-1010.

4.1.23 Ether System. The ether starting system should be
checked every 300 hours and, if necessary, replaced. Spare
bottles should be kept on hand.

4.1.24 Iagging. Iagging on the exhaust system should Dbe check-
ed every 2 months for tightness and made secure o piping if
found loose.

4.2 CARGO PUMPS.’
L.2.1 Pump and Motor Bearings.

(1) Check motor and pump bearings for overheating during
daily or routine operation. Bearings should be warm (but not
hot) to touch. Check motor field windings for overheating in
the same manner.

(2) The pump ball bearings should be {ubricated at least
every 50 hours or once & month with a light No. 2 1ithium-base
type of grease. Apply slowly with & hand gun to the grease
fittings on each bearing cover until excess grease begins to
ooze from the relief fittings. It is normal for ‘some grease

to escape from the tell-tale holes under the bearing covers for
a short period after lubrication. Tf this condition persists,
the head should be removed and the mechanical seal examined

for wear or damage.

(3) Motor bearings should be lubricated at least every 50
hours or once a month with one ounce of light grease per bear-
ing. Use a good quality rust inhibiting polyurea—based grease
such as Chevron SRI.

}.2.2 Pump Seal. Check pump seals and pump casing for leakage
daily. Leakage will appear at the tell-tale holes under the
bearing housing on the pump head. If leakage becomes excessive,-
the entire mechanical seal assembly should be replaced. If
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leakage appears from between the

the head shouyl

cuts and nicks, 71fr the "O" ring
placed,

4.2,3 Relier Valve. Check the o
every 200 hours. This can be ace

pumps with al]

d be removed and its

deck discharge valve

pump cylinder and the head,
"O" rings inspected for
is damaged, it should be re-

argo pump discharge pressure
omplished by operating both
8 closed and the cargo

transfer valves in the DISCHARGE position, Discharge pressure
should not exceedq 8¢ psig.
NOTE

d n
check of the inte
(shut-off) pressure indicates
quiring a pump overhaul (see g

Ot be operated in this mode, except for
rnal relief valve,

excessive vane wear re-
ection 5.11.3).

4.2, 4 Pump Foundation.
for tightness every 200 hours.
given to new installations and s
of operation,

Motor, and Pipe Supp
cargo piping for éxcessive vibrat
for broken Supports ang leakage,

h.2.6 Hose Couplings. Check hos
and cargo piping eévery 100 hours,
ing or fatigue. Replace as necesg
to occur., When r
valves. to no-flow

L.o2,7 Cargo Pump Drive Belt. ¢n
hours., Inspect for inadequate te
and crackin, Replace or readjus
50 that 30 pounds of force will g
three~tenths of an inch,
bolts,

4.2.8 Electrical Insulation, ¢h

motor every 6 months,

4.2.9 Strainer,

every 50 hours of operation or ag

4.3 CARGo VALVES.

Check pump ang motor
Special attent
hould be cthecked after 10 hours

eplacing coupling,
position and drain di

nsion, frayin

Check tightness o]

Check if car
200 hours or

foundation bolts
ion should be

orts. Check pump, motor and
ion every 50 hours. Check
Repair asg required,

€ couplings between the pumps
Inspect for swelling, crack-
ry; do not wait for failures
be sure to place transfer
scharge piping.

8a

eck belt condition every 100
g along the edges
t as necessary. Adjust belt
eflect the midspan of the belt
f taper lock pulley

eck electrical insulation of

If suction Strainer isg fitted, clean basket

necessary,

g0 valves leak under gis-
€very 2 months; if necessary,
seats.




4,3,2 Valve Operation, Manual/Auto.

(1) Operate a1l cargo valves in the manual mode of opera-
tion every 200 hours oOr once a month., AlsSO, 1ubricate needle
bearing on cargo valve stem every month with 1light oil. See
Figure L4-1 and Figure LW_p for lubrication point.

(2) Check that valve wheels on ‘the automatic operators
return freely from the manual to the automatic mode of opera-
tion; if necessary, lubricate the valve stem bearing on the
casing with light oil.

(3) Operate valves in the automatic mode of operation to
check that opening and closing times are uniform; the travers-
ing time from FILL to DISCHARGE should be about 16 seconds.

4.,3,3 Hose Connector Tubrication. Tubricate all levers ofl
camlock cargo hose couplings every month with light oil. Check
that camlock levers operate freely.

4.4 CONTROL SYSTEMS.

4. 4.1 Air Compressor and Filter Blowdown. Blowdown air Ie-
ceiver and alr filter once very two months or every 200 hours.
Check that all water and sediment is removed.

4.4.2 Air Compressor Suctlon Filter.

1) Clean air compressor suction filter every 12 months.
The filter can be cleaned by unscrewing from the cylinder head.
Push out screens and felt pad. Thoroughly wash parts in thin-
ner or solvent. Replace felt pad after several cleanings.
Never operate the compressor without the filter.

(2) Clean high pressure air filters every 12 months. Re-
move four bowl screens and bottom filter element screw. Remove
f£ilter and clean in thinner or solvent.

4,4.3 Calibration check.

(1) Check 1level indicator flow meters every 10 hours.
With indicators operating, adjust flow meters to read 1.0 SCFH.
(see Figure L-3).

(2) Compare level indicator readings with dip stick or
ullage readings every 6 months (with barge on even keel).

L 4.4 Alarm Operation and Light Check. Check for proper Oper-
ation of alarm and warning lights every 100 hours.

L.h.5 Nitrogen Bottle Check. Check supply pressure of nitro-
gen bottle every 50 hours. Pressure gage 1s located on pressure
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FIGURE 4-1
Cross Section of 3-Way Cargo Valve

LUBRICATION POINT

FIGURE 4.5

Cross Section of 2-Way Cargo Valve




FIGURE 4-3

Location of Rotometers
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regulator inside the control panel (see Flgure 4-1), Replace
bottle when Pressure falls below 200 psig.

Y46 Wiring., 1P commected, inspect the condition of the shore

grounds to hull, broken harness, cracking or ¢orrosion; replace

R.4,7 Power Panels ang Interlock,

(1) Check electrical banels for corrosion or improper
operation every 6 months; replace paint or repair as required,

(2) Interlock should be checked for proper operation.
All power must be Secured at that time. Check that shore ang
generator power cannot be operated together,

44,8 Emergency Lantern. Check emergency lanterns for proper
Operation every 6 months. Replace bulbs and batteries as re-
quired.

4.4 9 Battery Charge. Check battery charger every 2 months.
Charging current should not exceed one-halsf ampere when bat-
teries are near full charge. Inspect for corrosion on con-
nectors,

4.5 MISCELLANEOUS,
%.5.1 Blower. Clean and lubricate blower every 6 months,

4.5.2 Safety Equipment Check. Check all safety equipment
daily for broper location and condition, Fire extinguishers
should be checkeg every & months for proper charge,

k.5.3 Deck Gear Lubrication. Check all hinged or moveable
Joints for broper lubrication every 2 months, This is 4o in-
clude hatches, winches (if fitted) and dogs. Lubricate as
necessary with oil op light grease,

L.5.4 Tanks, Voids and Vents,

(1) 1Inspect tank vent screen every 6 months. Check for
corrosion and dirt, If Necessary, remove screen and clean with
solvent.

followed,




Pressure
Flask
|Gauge

-

High
Pressure
Regulator

FIGURE 4-%

I,ocation of Pressure Flask Gauge

Cargo pump circuit breakers must be in

NOTE:
off position to open the control panel.
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(2) Inspect tank and vold internals every 12 months, i
Check for corrosion, sump blockage and damage, Make repairs or
clean as required. (lean tank level gauge internal components.

4,5.5 Anode Protection, Sacrificial anodes should be checked
every 12 months, These anodes are located below the water line
as indicated by small rectangles in Figure 2-1. However, they
may be exposed by ballasting as shown in Figure 4-5. There-

fore, they may be checked during cargo Operations.

ANODE

FIGURE 4-5

Anode Position on Starboarga Skeg - Exposed
By Ballasting

4.5.6 Paint Inspection. Inspect hull ang equipment every two
months to determine need for painting and/or touching-up.

Painting should be done as required, Painting instructions

and a solvent chart are given in Tableg 4, o and 4.3, respectively,
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CHAPTER 5. CORRECTIVE MAINTENANCE

5.1 DIESEL ENGINE - WILL NOT START. Corrective maintenance
procedures are followed when systems or components on the SWOB
operate abnormally. Common malfunctions are indexed in Table
5.1. Numbers in this table are keyed to the approprilate para-
graphs within the chapter. For those symptoms not included,
refer to the manufacturer's technical manual. Table 5.2 lists
NAVSEA technical manual numbers and manufacturer's name and
address for several SWOB components,

5,1.1 Engine Will Not Rotate or Low Cranking Speed.

(1) Check the charge on the battery. Recharge the bat-
tery if a light load test indicates low or no voltage. Replace
pattery if it is damaged or will not hold a charge.

(2) If necessary, check starting motor, solenoid and
switch for proper operation. Clean and/or replace electrical
terminals that are corroded or damaged.

(3) For cold weather, check that proper grade of lub-
ricating oil is used (see NAVSEA 0961-LP-069-1010). At low
temperatures, the ether starting aid system will reduce the
cranking time and battery drain.

(4) If the engine still does not rotate, internal damage
may be indicated. Partial engine disassembly may be required
to determine the extent of damage. In this case refer to
NAVSEA 0961-LP-069-1010.

5.1.2 No Fuel.

(1) Check fuel storage tank level. Drain and clean
strainer, check for flow obstruction, air leaks, and/or water
in fuel lines.

(2) If clean fuel is in all lines, check the fuel pump.
conduct fuel flow test as outlined in Section 2.0 of NAVSEA
0961-LP-069-1010.

(3) Check for binding in the governor-to-injector link-
age; readjust or free the linkage as required.

5.1,3 Emergency Trip. Engine will not start if the emergency
shut-off linkage is tripped closed. Resetl to position shown in
Figure 3-2.

5.1.4 Tow Compression. Low compression may be due to burned
or sticking exhaust valves, worn or broken piston rings, leaking
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TABLE 5-1
Trouble Shooting Guide

System

Problem

Symptom

Corrective
Maintenance
Description

Diesel Engine

Will Kot Start

Engine will not rotate or low cranking speed
Ha fuel
Emergency trip

compression

Abnormal Operation

ineven running
Lack of power
Detonation or Preignition

or frequent stalling

Low 011 Preasure

Lubricating o1l
Pressure gauge
Poor circulation
0i) pump

High Coolant Temperature

Coolant
Insufficient hest trensfer
Poor circulstion

Low Coolant Temperature

Improper eirculation
Leaking thermostat seal

Smokey Exhanst

Black or gray smoke
Blue smoke
Wnite smoke

Generatoy

Improper Output Voltage

Ro voltage at no-load
Low voltege or low frequency at no-load
Dropping voltage with lcad

Vibration

Vibration with no-loagd
Vibration with lcaa

Overheating

Bearing averhesting
Statoyr overheating

Cargo Pumpe

Reduced Discharge

loss of suction

Improper operation

Pumsp failyre

Reliefr valvs

Incorrect rotation or electrical ocutput
Inclination

ot ot ot i k.
Soooso

IRty
BN

Excossive Wear

Belt wear,
Seal leskage
Vane wear

whi]| Mmoo

PRI
——

Hofse and Vibration

Noise en¢ vibration

] o
-
~N

Cargo Valve

Jammed

Jammed under pressure
Yelves 1noperable

Leaakage

Valve peat leakege
Velve gland leskage

Valve Actuator

Inoperative

Handwheel position incorrect
Improper electrical output

BSafety shut-off switch incperable
Improper 1imit switch settings

Bl LT
-t et ot
IS

Hums or Stalls

Excessive torque
Improper electrical cutput

(X ]
-

Improper Position

Tank Level Indicator

Taproper limfit switeh metting
Jamming

Inoperative

Inoperative in battery mode {24vDe)
Inoperative in generator/shore mode (110 VAC)
Onte or all indicators inoperative - either mode

——

L Ty
-
i ]

-

el

[ pura—

Ineceurate

Indicates higher than actual tank level
Indicates lower than actual tank level

il ter
-

“ww L3 1]
L4

Level Alarm

L

Inoperative

Alr snd electrie Eystoms
Fressure switches — high level slarm
Pressure switches - low level alarm
Electrical control circult fault (24 vpc)

Erratic Operation

Intermittent cirewit
Low or irregular aty pressure
Waves or ligting

Low Tevel Pump Cutorf l

Incperative

Mode switch
Alr and electrical system
Pressure switch low level cutoft

' Electricel comtpol cirouit fault

Pump Motor Controllesr

Inoperative

Electrical failure
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TABLE 5-2
Mg jor Component Index

NAVSEA Technical Manual

Companent Manufacturer's Name and Address Number

——r———

fiesel Engine Detroit Diesel Allison HAVSEA 0961-LP-069-1010
General Motors Corporation
Detroit, Michigan 48228

. Generator and DELCO NAYSEA 0961-LP-C6%-1010
Voltage Regulator General Motors Corporation :
P. 0. Box 1042
bDayton, Ohioc 45401

power Controller Emerson Power and Control Inc. NAVSEA 0961-LP-069-1010
2025 15th Avenue West . .
Seattle, Washington 98119

Radiator Shutters Evans Products Co. NAVSEA 0967-LP-069-1010
Automotive Division
Coldwater, Michigan 49036

Cargo Pumps Dover Corporation NAVSEA 0947-LP-22E-6C10
Blackmer Pump Division
Grand Rapids, Michigan 49509

Pump Motor The Lincoln Electric Company NAVYSEA 0947-LP¥228-50!0
Cleveland, Ohio 44117

Pulieys and Belt Eaton Corporation NAVSEA 0947-LP-114-1010
Xenocha, Wisconsin 53140

Cargo Valves Pittsburgh Brass Manufacturing Company NAVSEA 0948-1P-114-1010
Valve Divisicn -
R.D. & Box 387-A
Sandy Hill Road
Irwin, Pennsylvania 15642

" ¥alve Actuator Raymond Control Systems Inc. MAYSEA 0948-LP-114-1010
13th and Indiana Avenue
St. Charles, I11inois 60174

Control Panel superior Custom Controls NAVSEA 0986-LP-057-0010
15616 34th Northeast
Geattle, Washington 98155

Rir Compressor ITT-Preumotive NAVSEA 0986-LP-057-0010
p. 0. Box 4748
4601 Central Avenue
Monroe, Louisiana

Motor Starter Cutler-Hammer NAVSEA 0986-LP-057-0070
Milwatuke, Wisconsin

—




cylinder head gaskets, improper valve ad justment, improper
blower operation Or other factors, In the event of low com-
pression, refer to NAVSEA 0961-LP-069-1010.

5.2 DIESEL ENGINE - ABNORMATL, OPERATION.

outlined in paragraph 5.4, Check engine fue}l Spill-back line,
The return fuel temperature must be less than 150°F or a loss
in horsepower Will occur. Check for water, air or other block-
age in fuel lines,

(2) 1r Tough running bersists, check the injector timing
and the position of the injector racks. TIf the engine was not
tuned correctly, perform engine tune-up,

(3) Erratic engine Ccperation may also be caused by leak-
ing or Taulty injectors, low compression or a bind in the
governor or the governor-to-injector linkage, For tune-up ang
governor adjustments consult NAVSEA 0961—LP—069—101OL

5.2.2 TIack of Power,

(1) Check for damaged or dirty air cleaners, Clean,
repair or replace asg required. (Check blower intake screen for

(2) Check the ambient air temperature, power decreasge
of up to 0.5 horsepower PEr cylinder will occur for each 10°F
air temperature rige above go°p, '

(3) Conduct g fuel flow test and check spill-back line
temperature (see NAVSEA 0961~LP-069—1010). Remove the air line
covers and inspect ¢ylinder l1iner ports. Clean the ports ir
they are over halr plugged. Ir the ‘problem persists, perform
an engine tune-up asg Specified in NAVSEA 0961-LP~069—1010.

5.2.3 Detonation Or Pre-ignition.

(1) Check coolant temperature; 1f it goes not reach 160°
to 185% refer to the pProcedure outlined in Section 5.5,

(2) Check o1l bath air filters fop proper oil level,
Clean the air box drains and drain tubes to prevent accumyls-
tions and oil carryover to engine cylinders, Inspect blower
0il seals for leakage, Thig is accomplisheq by removing the
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air inlet housing and watching through the blower inlet for oil
radiating away from the blower shaft oil seals while the engine
. is running., If oil 1is passing through the seal, overhaul the
blower (see NAVSEA 0961-LP-069-1010).

(3) Check injector timing and the position of each in-
jector rack. perform an engine tune-up, if necessary. 1f the
engine is tuned correctly, the detonation may be caused by an
injector check valve leak or injector tips enlarged or broken.
Replace faulty injectors {see NAVSEA 0961-LP-069-1010).

5.3 DIESEL ENGINE - LOW 011 PRESSURE.

5.3.1 ILubricating 0il. Check oil level and bring it up to the
proper level. Adjust reading when the SWOB is listing. Check
that proper oil has been used. Recommended oil specifications
are provided in Section 13.3 of The Detroit Diesel In-Line
Service Manual. Low viscosity may be caused by dilution with
fuel. In which case, check injector nut seal ring and fuel
pipe connections for leaks, High engine oil temperature will
also reduce oil viscosity. Check oil cooler for plugging or
fouling.

5.3.2 Pressure Gauge. Check for faulty gauge; replace with a
_reliable gauge. Check electrical pressure sender. Clean
gauge line and gauge orifice plate, if plugged.

5.3.3 Poor Circulation. Poor circulation may be caused by a
plugged oil cooler, & malfunctioning oil cooler by-pass, pres-
sure regulator failure, excessive bearing wear or missing gal-
12ry plugs. Refer to procedures outlined in NAVSEA 0961-LP-
069-1010.

5,3,4 0il Pump. Fallure of the oil pump will cause a reduc-
%ion or a loss of oll pressure. check for clogged intake
screen, air leaks in the pump suction, faulty relief valve,
worn pump oOr flange'leakage on the pressure side (see NAVSEA
0961-LP-069-1010).

5.4 DIESEL ENGINE - HIGH COOLANT TEMPERATURE.

5.4.1 Coolant. check level of coolant in the cooling system.
Refill as redquired.

5.4.2 Insufficient Heat Transfer. If necessary, clean the
cooling system with a good cooling system cleaner. Clean the
radiastor exterior and louvers for plugging and restrictions to
the free passage of air. Check for collapsed coolant hoses
and proper tension of the fan belt (see NAVSEA 0961-LP-069-1010) .
Repalr or replace the temperature—controlled shutters if 1noper-
ative (see Bulletin pertaining to Evans Vernatherm Radiator
Shutters).
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5.4.3 Poor Circulation,

(1} Thermostat may be inoperative. Remove, inspect ang
test the thermostat for proper opening temperature; replace if
faulty. Check water pump for loose or damaged impeller,

Check for air leaks on the suction side of the water pump. Re-
place defective parts,

(2) Remove the coolant filler cap and operate the engine.
Check for combustion gases in the cooling system. The cylinder
head must be removeq and inspected for cracks if combustion
gases are present (see NAVSEA 0961-LP-069-1010).

25 DIESEL ENGINE - LOW coorany TEMPERATURE,

5.5.1 Improper Circulation, The thermostat may not be closing,
Remove, inspect ang test the thermostat, Install a new thermo-
stat, if necessary. Check operation of the radiator shutters
in cold weather.

5.5.2 Leaking Thermostat Seal, Excessive leakage of coolant
past the thermostat Seal is a cause of continued low coolant
operating temperature, When this occurs, replace the seal,

5.6 DIESEL ENGINE - SMOKEY EXHAUST,
5.6.1 Black or Gray Smoke.

(1) Black or gray smoke is g result of insufficient com-
bustion which may be caused by high back pressure or insuffi-
cient air for combustion. Check eXhaust piping for obstruetion
and air inlet for restrictions, Air restrictions to the cyl-
inders may be causeg by cloggeq cylinder liner ports, air
cleaner or air blower Screen. (lean thesge items. Check that
eémergency trip is fully open, readjust, if necessary,

(2) Check for improperly timeqd or faulty injectors and
improperly positioned injector racks. Perform engine tune-up
as required (see NAVSEA 0961-LP-069-1010).

(3) Check for the improper grade of fuel and refer to
Section 13.3 of NAVSEA 0961—LP—069—1010.

5.6.2 Blue Smoke. Blue smoke is a result of lubricating oil
burhing in the exhaust system. Check for high level in engine
011l sump or severe angles of SWOB inelination,. Check that air
boxes are drained. Other causes are leaking oil Seals and
worn piston rings. See NAVSEA 0961-LP-069-1010 for further

detalls.

5.6.3 White Smoke. White smoke ig caused by misfiring cylin-
ders or low cetane fuel. Check for faulty injectors and re-
place as necessary,
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5.7 GENERATOR - IMPROPER OUTPUT VOLTAGE.

5.7.1 No Voltage at No-Load. Secure diesel. Remove cover
from generator control panel. Reset voltage regulator circult
breaker. This circuit breaker (red pushbutton) 1is located in
the lower right-hand corner of the control on the voltage reg-
ulator. If condition persists, problem may be in the generator
or control assembly (see NAVSEA 0961-LP—069-1010).

5.7.2 Low Voltage or LOW Frequency at No-Load. Check that
engine speed 1S at 1800 RPM. Engine speed may be adjusted by
means of the vernier thumbscrew on the engine throttle control.
Frequency should be 60 cycles per second at 1800 RPM. Voltage
can be adjusted by means of the voltage control jocated on the
generator control panel. The generator output 1is hhov AC.

5.7.3 Dropping Voltage with Load. Engine speed may be low.
Readjust speed as indicated in paragraph 5.7.2. Abnormal en-
gine operation may cause this problem (see paragraphs 5.2.1
and 5.2.3).

5.8 GENERATOR - VIBRATION.

5.8.1 Vibration with No Load. Check excessive bearing runout,
 loose brush rig, or loose armature attachments. If problem
persists, check diesel (see NAVSEA 0961-LP-069-1010) for
vibration.

5.8.2 Vibration with Load. Check for proper voltage in all
three phases, Use voltmeter and selector switch on the gen-
erator control panel. If there is a major voltage imbalance
in the phases, refer to NAVSEA 0961-LP-069-1010, Section V
for resistance checks. Generator must not be operated in this
condltion.

5.9 GENERATOR - OVERHEATING.

5.9.1 Bearing overheating. Check oil level and refill as re-
quired (see paragraph 4, 1.21). If oil is required frequently,
replace seal. If overheating persists, bearing may have to be
replaced.

5.9.2 Stator overheating. Check stator resistance as indicated
in NAVSEA 0961-LP-069-1010.
5,10 CARGO PUMPS - REDUCED DISCHARGE.

5.10.1 Loss of suction. Check that cargo valves are in proper
position. Do not rely on the panel 1ights. Check pointer on
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the cargo valve stem, Operate valve manually if necessary.

(See Section 3.3 for cargo valve operation. ) Obstructions or {
air leaks in the Ssuction line will also prevent pump discharge,
Clean suction strainers (if fitted). During periodic tank
inspections (paragraph 4.5.4) check tank sumps for fouling or
blockage.

5.10.2 Improper Operation. 1f check valves are not fitted in
the pump discharge lines, both PUDS must be operated at the
same time. Operating one pump without the other will result in
reduced flow and pressure. Incorrect valve position will also
cause low discharge, Check that valves are positioned in the
FILL, CLOSED, or DISCHARGE position as redquired,

5.10.3 Pump Failure. Excessively worn vanes, rotor, or casing
Will reduce flow rate and discharge pressure. Refer to para-
graph 5,11.3 for vane replacement procedures. Pump failure may
also be caused by belt failure or improper motor Operation,
Check generator for proper output (see paragraph 5.7).

5.10.4 Relief valve. Improperly adjusteq relief valves will
cause by-passing of the flow and a reduction in pressure. Re-
set the relief valve +o obtain 80 psi shut-orr head,

5.10.5 TIncorrect Rotation or Electrical Output. Check for
broper pump rotation ang electrical output. The pump rotation
is indicated by an arrow on the pump head. Pump rotation will

5.10.6 Inclination, Due to steep barge inelination, the pumps
may lose suction at the tank Sump, especially at the after tank
sumps., Tank level indicators may read incorrectly and low
level alarms may not sound. care should be taken not to run
pump dry for extendeq beriods (see Chapter 3 for operational
procedures),

5.11 CARGO PUMPS - EXCESSIVE WEAR.

5.11.1 Belt Wear, Improper belt tension or incorrect pulley
alignment will result in excessive beilt wear and premature
fallure. Readjust belts according to the procedure outlineg
in paragraph 4o2.7. Check pump ang motor foundation boits and
taper lock pulley for tightness anqg alignment,

below the pump bearing indicates seal leakage (see Figure 2-6).
However, periodic dripping from the tell-tale holg is within
normal operation of the pump.  Fajilure of the seal is causeqd

by pumping gritty fluids or improper pump rotor balance.




2) If leakage appears from between the pump casing and
the head, the head should be removed and its "O" ring inspected
for cuts and nicks. Seal and "Q" ring replacement procedures
are indicated in paragraph 5.11.3.

5.11.3 Vane Wear. Vane wear may be caused DY running the
pump dry, pumping gritty fluids or by running the pump in &
by-passing or recirculating condition (shut-off head) for ex-
tended periods, These situations should be avoided if pos-
sible. Vane replacement procedures are as follows:

(1) Disconnect power to pump and tag "DO NOT CLOSE
SWITCH."

(2) Place all cargo valves in CLOSED position.
(3) Relieve pressure on pump, and drain.

(4) Unbolt and remove bearing cap (on bearing
opposite pump pulley).

(5) Bend locking tang on the lockwasher and remove
the locknut and Lockwasher by turning counterclockwise.

(6) The pump shaft should then be checked for burrs
or roughness which may cut the pump shaft seal.

(7) Mark the position of the pump head on the
casing.

(8) Unbolt and remove the pump head. The pump head,
seal and bearing come off together, Once bolts are removed,
the head may have to be pried off with a screwdriver, The
bearing and seal are slip~fit on the shaft.

(9) 1If the seal or "O" rings have been leaking, re-
place these parts at this time. The mechanical seal is re-
moved by unbolting the four capscrews in the pump head and
jifting from its recess, Clean the recess and repack the
bearing (see paragraph Ii,2,2.1). Be certain the seal is
properly in place and the two driving prongs on the seal are
outward through the pump head, Care must be taken to engage
these prongs in the cshaft when reinstalling the head.

(10) Rotate the pump shaft so that two vanes corre-
spond to the 1 ofclock and 11 o!clock position. Slide out
these two vanes and replace with new ones (see Figure 5-1).
Be certain that the wearing or rounded edge of the vanes con-
tact the cylinder and the relief grooves in the vane face to-
ward the leading or pressure side. With new vanes installed,
turn shaft and repeat operatlon for remaining four vanes.
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(12) Replace and hand -tighten bolts. Rotate pump by
hand to check for binding. Tighten down all bolts and check
again for binding.

(13) Adjust locking collar. This adjustment is important.
Improper adjustment may cause bearing failure, Replace lock-
washer and locknut as it was removed. Tighten with s Spanner
or by tapping with a screwdriver. This insures the bearing is
bottomed in the head recess. Do net over-tighten. Ioosen
locknut one complete turn,

(14) With the locknut loose, tighten the locknut until
the rotor begins to drag when rotated. Back off the nut the
width of one lockwasher tang. Secure the locknut by bending
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down one tang into the locknut groove.. The pump should turn
freely.

(15) Check the adjustment by grasping the nut and washer.
The nut should rotate back and forth slightly. If this cannot
be accomplished, back off the nut (one tang stop at a time)
until the washer can be moved back and forth,

(16) Replace the bearing cover. Turn pump OvVer by hand.

(17) Place pump on line; check for noise,. discharge pres-
sure, and overheating.

5.12 CARGO PUMPS - NOISE AND VIBRATION. Noise and/or vibra-
tion is commonly caused by loose or worn vanes or other shaft
jmbalance. Noise may also be caused if the vanes are install-
ed backwards, if the bearings are worn, or if there is recir-
culation through the pump relief valve. Severe vibration may
be caused by loose pump and/or motor foundation bolts.

5.13 CARGO VALVE - JAMMED.

5.13.1 Jammed Under Pressure. When cargo valves are in the
closed position and under pressure (about 80 psi), it has been
found that they may be hard to turn., However, if the pressure
is lower, they operate easily. If required, valves can be
adjusted (see paragraph 5.14.1).

5.13.2 Valves Inoperable.

1) If valves are completely inoperable, the valve must
be disassembled and rebuilt. Replacement parts are listed in
NAVSEA Technical Manual 0948-LP-114-1010 or are available from
Pittsburgh Brass Manufacturing Co., Irwin, Pa.

(2) 1If the valves are difficult to operate, loosen all
body bolts to ease operation, Retighten body bolts evenly SO

that the breakaway {or opening) torque at the stem is 50 foot-.
pounds. .

5,14 CARGO VALVE - LEAKAGE.

5,14,1 Valve Seat Leakage. If the valve seat leaks when the
valve is closed, tighten all body bolts evenly., Do not over-
tighten or exceed 50 foot-pounds breakaway torque at the valve
stem., If the problem persists, the valve seals or valve may
have to be overhauled (see NAVSEA Technical Manual 0948-1.p-114-
1010 for proper part numbers).

5.14.2 Valve Gland Leakage. If the valve gland ljeaks, tighten
valve stem gland. If problem persists, replace packing (see
NAVSEA Technical Manual O948-IP-114-1010 for proper part
numbers).
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5.15 VALVE ACTUATOR - INOPERATIVE.

5.15.1 Handwheel Position Incorrect. Check if actuator hand- (
wheel is in automatic position, This can be accomplished by
1lifting handwheel and disengaging from manual position. Lub-
ricate handwheel shaft to ensure smooth spring return from
manual to automatic position,

5.15.2 Improper Electrical Output. Check generator for proper
output. Refer to Section 5.7.

5.15.3 Safety Shut-0ff Switch Inoperable. If actuator does
not operate, the safety shut-off switch on handwheel stem may
be improperly adjusted (see Figure 5-2). Remove cover, read-
Jjust limit switch so that it is engaged (contact open) only
when the handwheel ig depressed for manual operation,

’

FIGURE 5-2
Valve Actuator Cut-Off Switch for Manual Operation

5.15.4 Improper Iimit Switch Setting. Improper limit switch
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settings will prevent activator operation. - Refer to NAVSEA
0948-1,P-114-1010 Technical Manual or Raymond Control Systems,
Inc., St. Charles, Tllinois for proper adjustment procedure.

5.16 VALVE ACTUATOR - HUMS OR STALLS.
5.16,1 Excessive Torque.

(1) Remove valve actuator to check torque of cargo valve.
The breakaway torque at the valve stem should be about 50 foot-
pounds. If necessary, readjust as indicated in paragraph
5.13.2.

(2) Check the actuator gear train by engaging handwheel
in manual position and turning. If binding or rough operation
is apparent, gear train must be repaired.

5.16.2 Improper Electrical Output. Check generator for proper
electrical output. Refer to Section 5.7.

5.17 VALVE ACTUATOR - IMPROPER POSITION.

5.17.1 Tmproper Limit Switch Setting. Improper limit switch
setting will cause improper valve positioning. Refer to NAVSEA
0948-LP-114-1010 Technical Manual for proper adjustment pro-
cedure.

5.17.2 Jamming. Jamming of the gear train or valve will pre-
vent proper valve position. Refer to paragraph 5,16.1.

5.18 LEVEL INDICATOR - INOPERATIVE.
5.18.1 All Indicators Inoperative - Battery Mode (2kv DC).

(1) Check that power oliy DC is being supplied to the
panel; check power fuse inside control panel (6 amp). See
Figure 2-10 for location of fuse.

(2) Check external bottle pressure (see Figure 4-4).
Bottle pressure should be at least 200 psi. Replace, 1f neces-
sary. 1f problem persists check pressure downstream of the
high pressure regulator (see Figure 2-11). Pressure should be
30 psig (max). Readjust as required. Next, check two-way
electric (24v Dc; solenoid valve for proper opening and closing
(see Figure 2-10).

(3) 1If problem still persists see paragraph 5.18.3.

5.18.2 All Indicators Inoperative - Generator/Shore Power
Mode (120v AC).

(1) Check that power (120v AC) is being supplied to the
5-13



panel, check power fuse inside control panel (6 amp). See
Figure 2-10 for location of fuse,

(2) Check that compressor (120v AC) is operating proper-
ly and pressure is at 30 psig (max). If pressure is not
achieved check compressor pressure switch setting. For fur-
ther details see NAVSEA 0986-LP-057-1010.

(3) If problem persists, check three-way electric (110v
AC) solenoid valve (see Figure 2-10} for proper opening and
closing. Note, the three-way valve is controlled by an adjust-
able time delay (see Figure 2-10) which allows the ¢ om—
pressor to build up pressure before operating the indicators,
Check electrical circuit and contacts. Refer to wiring dia-
gram in NAVSEA 0986-LP-057-0010.

(4) If problem persists see paragraph 5.18.3,
5.18.3 One or All Indicators Inoperative - Either. Mode,

(1) The operating pressure past the solenoid valve (or at
the inlet to each of the four low pressure regulators) must be
30 psig (max), If the pressure is not adequate, refer to
paragraph 5.18.1 or paragraph 5,18, 2,

(2) Check that flow meters (see Figure 4-3) are set at
1.0 SCFH. If meters cannot be adjusted several items should
be checked: low pressure regulator should be set at 3 psig, air
filters should be clean and free of mositure, and the flow meter
should operate freely,

NOTE

0il and water may foul the meter and jam the ball. To
clean the meter remove air connections and flush with
alcohol. Do not use high pressure to clean air lines
or meters since tank indicators may be damaged. TIf
problem persists check if tank indicator gauge is
broken. This may be accomplished by temporarily inter-
changing tank indicator air line connections. Replace
tank indicator gauge 1if required. In freezing weather,
alr lines, regulators, valves, filters or indicators
may become frozen., To prevent freezing follow instruc—

tions in paragraph 4,4.1.

5.19 LEVEL INDICATOR - INACCURATE,
5.19.1 Indicates Higher Than Actual Tank Level.
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(1) Inclinations of the SWOB may cause-discrepancy be-
tween indicator readings and the actual tank level., See para-"
graph 2.4.3 for details. High density fluids also "read high.

(2& Check that flow meters are set at 1.0 SCFH (see
Figure 4-3). If air lines {(outside the control panel) become
clogged or pinched closed, the indicator will read higher than
the actual tank level. Check for air line blockage in the
tank, at deck and bulkhead penetrations and in straight air
line runs. Open or replace alr lines as required. If level
still reads high, check if tank indicator gauge is broken.
This may be accomplished by temporarily interchanging tank in-
dicator 1line connections. Replace indicator as required.

5.19.2 Indicates Lower Than Actual Tank Level.

(1) Inclinations of the SWOB may cause discrepancy be-
tween indicator readings and the actual tank level. See para-
graph 2.4.3 for details.Low density fluids tend to "read low.

(23 Check that flow meters are set at 1.0 SCFH (see
Figure 4-3), If meters cannot be adjusted see paragraph 5.18.3.
A major reason for low readings is leakage of the air lines
anywhere between the indicator and the air line termination at
the tank bottom.

- (3) Check 211 fittings for air tightness using soap bub-
bles or a similar technique. Repair or replace air line as
necessary. If level still reads low, check if tank indicator
is broken. This may be accomplished by temporarily interchang-
ing tank indicator air line connections. Replace indicator as
required. '

5.20 LEVEL ALARM - INOPERATIVE.

5.20.1 Air and Electrical System. Air supply and electrical
systems (battery mode) must work properly if alarms are to be
functional. If the air or electrical systems do not operate
see paragraphs 5.18.1, 5.18.3, 5.19.1 and 5.19.2.

5.20.2 Pressure Switches - High Level Alarm.

(1) The high level alarm for each tank is triggered by an
independent 24v DC pressure switch. These four switches are
oriented vertically as shown in Figure 2-10. The uppermost
switch is for the number one port tank. The second switch
down is for the number one starboard tank, the third switch
down is for the number two port tank and the lowest switch is
for the number two starboard tank. Fach switch has two sets of
contacts, normally open and normally closed. When the tank
level is above 90% the high level alarm switch is actuated.
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(2) 1r pressure switch does not operate, refer to NAVSEA
0986-LP-057-0010 for replacement Part number. If the pressure
switch operates properly see paragraph 5.20.4.

5.20.3 Pressure Switeh - Low-Tevel Alarm, The low-level alarm
for each tank_ls triggered by a separate 24v DC pressure switch,

A 110v AC switch for the pump cutoff is also mounted on
each of the four bressure switches. Thesge switeches are
not part of the alawm circuitry (see paragraph 5,22.2},
The low-level alarm switches (24v DC) have normally
closed contacts. When the tank level is above 10% ,
the switch ig open,

If the pressure switch does not operate refer to NAVSEA 0986-
LP-075-0010 for replacement part number. If the switch operates
properly see paragraph 5.20.14.

5.20.4 Electrical Control Cireult Fault (24v DC). If the pres-
sure switch operates properly check control relays. These re-
lays are oriented horizontally as shown in Figure 2-10. The
left-most relay is for the number one port tank, the second
relay is for the number one starboard tank. The third relay is
for the number two port tank and the right-most relay is for
the number two starboarg tank., Also check the toggle switch
(Horn Silence Mode Switch), the diode module and the horn
located outside the geénerator house, For wiring details andg
replacement part numbers, refer ‘to NAVSEA 0986-LP-057-0010.

5.21 LEVEL ALARM - ERRATIC OPERATION.

5.21.1 Intermittent Cirecuit, Ppoor electrical contacts in the
pressure switch, control relay, toggle switch (Horn Silence
Mode Switch) or the diode module will result in erratic opera-
tion (see Figure 2-10). For wiring details ang replacement
rart numbers refer to NAVSEA 0986-LP-057-0010.

5.21.2 Low or Irregular Air Pressure. TLow or irregular air
pressure will cause alarms to sound. Throw HORN SILENCE MODE
SWITCH and check for cause of air pressure failure, see para-
graphs 5.19.1, 5,19.2, 5,18, and 5.18.3,
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5.21.3 Waves or Listing. Internal tank sloshing or listing of
the barge due to improper loading sequence may cause alarms to
sound. Throw HORN SILENCE MODE SWITCH and check the tank for
proper level by sight or ullage measurement.

5,22 LOW-LEVEL PUMP CUTOFF - INOPERATIVE.

5.22.1 Mode Switch. Check that the Motor Control Switch (on
separate panel) is in the AUTO mode. Pump low-level cutoff
will not function in START mode.

5,22.2 Air and Electrical System. Level indicators, air and
clectrical systems (Generator/Shore Power Mode) must work prop-
erly if pump cutoff is to be functional. If the air or elec-
trical systems do not operate see paragraphs 5,18.2, 5.18.3 and
5.19.1.

5,22.3 Pressure Switch - Low-Level Pump Cutoff. The low-level
pump cutoff for each tank 1s triggered by a separate 120v AC
pressure switch. These four switches are oriented vertically
as shown in Figure 2-10. The upper-most switch is for the .
number one port tank, the second switeh down is for the number
two port tank, the third switch down is for the number one
starboard tank and the lowest switch is for the number two
starboard tank.

NOTE

A 24y DC switch for the low-level alarm is also mounted
on each of the four pressure switches., These switches
are not part of the cutoff circuitry (see paragraph
5.20.3). The low-level cutoff switches are normally
open. When the tank level is greater than 10%, the
switch is closed.

If the switch does not operate, refer to NAVSEA 0986-LP-057-
0010 for replacement part number. If switch operates properly
see paragraph 5.22.4.

5.22.4 Electrical Contiol Circuit Fault (120v AC). If the
pressure switch operates properly check MANUAL OVERRIDE SWITCH.
If pump does not start with switch closed (ON) or with Pump
Selector switch on START position, check motor starter for
proper operation. See NAVSEA Technical Manual 0986-LP-057-
0010 for wiring diagram and motor starter detalls.

5.23 PUMP MOTOR - INOPERATIVE. Check that Generator or Shore
Power is putting out 440v AC (see paragraph 5.7) and "Cargo
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Pump" circuit breaker is in oy position. Check that 120v AC :
Einel has power. If there $s5 no 120v AC, check fuse located in !
0/120v AC transformer box. Replace fuse (10A) if necessary.

Check that cargo pump circuit breakers are in ON positioen.

Depress circuit breaker reset, Check motor for electrical
short or open circuit,

For wiring details, see NAVSEA Drawing
Number 301-44-70036.

5.24 SWOB BARGE DOCKING PLAN,
in Figure 5-3. Note that the bl
side or the starboard side may b

A docking plan is presented

ock spacing shown for the port
e used.
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ADDENDUM
O0IL SWOB NUMBERS 56 THROUGH 60

A.]l INTRODUCTION. Thils Addendum has been included in the
manual to extend its application to OIL SWOBs numbered 56
through 60, These SWOBs, constructed by Tacoma Boatbuilding
Company, are basically similar to OIL SWOBs numbered 1-42
that were built earlier by Marine Power and Equipment Company.
This Addendum discloses various differences between the two
series of SWOBs and points out changes to the operation and
maintenance that are a consequence of these differences.

A.1l.1 PRINCIPAL DIFFERENCES. The most important changes are:

a. Direct drive centrifugal oil pumps in place of belt
driven, rotary vane, positive displacement cargo pumps.

b. Multi-level float switches in place of a continuous
reading, air-bubbler type, level sensing system.

c. Four manually operated, remote deck stands in place
of electrically actuated controllers for the 3-way ball valves
on the cargo transfer manifold.

A.l.2 MINOR DIFFERENCES. There are numerous less important

changes, many a direct result of the cnes listed above; these
include, but are not limited to:

a. Electrical Panels - all changed.

b. Check valves, pump isolation valves, suction
strainers, and suction and discharge pressure gauges have all
been added to the piping system.,

¢. Sacrificlal anodes are placed on the bottom of
the hull rather than on the sides. '

d. The fuel tank and batteries are external rather
than located in the deckhouse.

e. The pump room bilge pump is connected directly to
the cargo manifold piping.

f. A generator heater has been added.

g. A single coaming encompasses all cargo hatches and
fill/discharge stations. Four valved deck drains, each dis-
charging to one of the cargo tanks, have been provided to
drain spilled oil from the enclosure.

h. Piping for priming the pumps has been added.

. A.1.3 ORGANIZATION. All sections and subsections are numbered
A-1



with regard to corresponding sections in the manual proper,
starting with Chapter 2., For example, A.3.2.4.3 corresponds

to Chapter 3, Section 2.4.3 in the main text, The heading is
usually the same as in the corresponding section, but in some
instances the heading has been reworded to suit the actual
characteristics of the newer SWOBs. Where a corresponding
section or subsection striectly applies to both series of OIL
SWOBs, or where differences are considered of no great con-
sequence, the title is simply followed with the notation: "NO
CHANGE". Where a corresponding section's subject matter is not
relevant to the newer SWOB, the title or head is either reword-
ed, as noted above, or followed with the notation: "VOID",
Note, subsections that follow a section, but have the same
classification (i.e., no change, or void) as the section, have
not been relisted.

A.2 DESCRIPTION,
A.2.1 GENERAL ARRANGEMENT., NO CHANGE.
A.2.2 CARGO PIPING LAYOUT. Figure 2-4 is replaced by Figure

A-1. Three filling/discharge stations are provided (labeled
SHORE DISCH CONN) in Figure A-1.

TAHK #2-8-2-AA (#2 PORT) TARK #2-2-2-AA (#1 PORT)

PORT CARGD PP
SHORE DISCH Cl'ﬂﬂ‘}a

€.0. CARGO PUYP DISCH-~ iﬂﬂﬂf DISCH Con

C.0. CARGO PuMP SUCT— ]

C.0. TK #2-8-2-A—_ Q—_l o _—n

C.0. TK #2-8-1-AA—~_| { T —“"_J
! _

€.0. TK n—z—z—m\'lé‘—{' j!-l

€o. K #2-2-1-pA— T —3—t | |

€.0. CARGO PP sucrﬁ.%:

C.0. CARGO PUMP DISCH

gf v ? SHORE DESCH CONM

STBD CARSD PUMP—/

PUMP ROOM 1-13-0-E TANK #2-8-1-AA (#2 STBD) | TANK #2-2-1-AA {#1 STBD)

FIGURE A-1
Schematic Piping Arrangement

A.2.2.1 Description of Loading. NO CHANGE.

A.2,2.2 Description of Offloading. Check valves are provided,
SO pumps may be operated singly or together, as desired,.
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A.2.2.3 Effects of Inclination During Offloading. Instruc-
tions for the discharge of oily waste, one tank at a time, are
printed incorrectly on label plates inside and outside of the
deckhouse: ‘

AS PRINTED CORRECT
(1) TANK #2 PORT (1) TANK #1 STBD
(2) TANK #1 STED (2) TANK #2 PORT
(3) TANK #2 STBD (3) TANK #1 PORT
(4) TANK #1 PORT (4) TANK #2 STBD

A.2.2.4 Description of Transfer Mode. NO CHANGE.
A.2.3 CARGO HANDLING COMPONENTS.

A.2.3.1 Cargo Pumps. Two Aurora Pump Company, Model 382A, cen-
trifugal, oily waste pumps are provided. Figure A-2 shows &

FIGURE A-2 .
0ily Waste Pump (STBD)
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typical installation (replaces Figure 2-6). Each pump is rated
for 160 gpm at 65-foot total head at 3500 rpm (Figure 2-7 is
void). A suction pressure gauge is furnished for each pump and
is located in the pump room. Three discharge pressure gauges
are mounted above the tank level sensor panel in the deckhouse;
one is connected to the riser pipe leading to the discharge/fill
pipe on deck, and the other two are connected to the port and
starboard pumps., Simplex suction strainers (Mueller Steam
Specialty Co.) are provided and moderate quantities of abrasive
sand and scale in the cargo can be tolerated~.

A.2.3.1.1 Pump Motor. Each pump is directly coupled to a ver-
tical shaft, type JV, totally enclosed, fan cooled motor man-
ufactured by U.S. Motors, a Division of Emerson -Electric Co.
The T3 hplmotor draws about 10.2 amps (3-phase, 450v AC) at
"full load™.

A.2.3.1.2 Power Source. A 450v, 3-phase, electrical control
box for each pump is mounted on the forward bulkhead of the
deckhouse. A step-down transformer in each box supplies single
phase 120v AC power for the switchgear. A schematic wiring
diagram 1is shown in Figure A-3. Start, stop and manual over-
ride switches are provided on the box covers and on remote
switch boxes mounted near the cargo valve deck stands, beside
the deckhouse on the starboard side.

A.2.3.2 Manually Operated Cargo Valves. The cargo transfer
manifold located in the pump room is connected to each cargo
tank through a 3-way, 4-inch, 100 psi Morland ball wvalve.
Mechanical stops allow the valve handle to rotate only 180°,
The valve is CLOSED fully counterclockwise. In the FILL posi-
tion (90°) the fill/discharge side of the manifold is connected
to the cargo tank. When rotated fully clockwise (180°) to the
DRAIN position, the pump suction side of the manifold is con-
nected to the cargo tank. See Figure A-14,

A.2.3.2.1 Remote Control. Each cargo valve may be actuated
from a deck stand beside the starboard deckhouse bulkhead. The
handles are connected to the valves by reach rods through two
right angle gears. Spring-loaded detents lock the handles in
position: CLOSED, FILL or DRAIN,

A.3.2.2 Valve Position Indicator. VOID.

A.2.3.3 Filling/Discharge Station Valves. The three filling/
discharge stations are each fitted with a 2-way, 4-inch Morlang

1 Further details and replacement part numbers are included in

NAVSEA 9503-AT~MMD-010/MOD, 382A Technical Service Manual.,
A-b
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ball valve. Note, the same model valves are fitted in the
suction and discharge pipes to each cargo pump,

A.2.3.4 Cargo Hoses. NO CHANGE.
A.2.4 LEVEL INDICATOR, ALARM AND PUMP CUT-OFF SYSTEMS,

A.2.4.1 Principle of Operation. Each cargo tank is fitted
with a stainless steel gauge tube housing magnetically actuated
switches that are controlled by five 2-inch diameter, stainless
steel floats, A typical installation is shown in Figure A-5
(replaces Figures 2-9, 2-10 and 2-11). Each float can slide
easily up and down the tube, but collars fitted on the . tube
1imit the travel to about 3-inch. As the liquid level rises
in a tank, each float rises, in turn, to activate its corres-
ponding switch. The switches cause gauge panel lights to turn
on, in sequence, as the level rises past 10, 25, 50, 75 and 90
percent of tank capacity, Figure A-6 (replaces Figure 2-3).

FIGURE A-5
Two Views of the Float Gauge System

A.2.4.1.1 Regulated Air Supply. VOID.
A.2.4.1.2 Pressure Measurement. VOID,

A.2.4.1.3 Ievel Alarm and Pump Cut-Off Switches, An alarm bell
is mounted on the side of the gauge light panel shown in Figure
A-T (replaces Figure 2-12). Relay switches inside this panel
sound the alarm when:
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a. Any 90 percent level indicator is lighted.

b. Any "low-level alarm pump shutdown" indicator is
lighted.

The alarm can be turned off with the corresponding "disable"
switch located next to each of these red indicator lights (the
10, 25, 50 and 75 percent level lights are green). The "low
level" relays also automatically stop the cargo pumps when

these indicators light, unless the disable switch is off (down).

- -~ %
Tank Level Alarm Bell¥

Cprs o O

High
Lamp
Col Level Alarm
olor Bell Disable
Red ' High
© } Level Alarm
90% Level
2] 754 Level
Green Fe— 35074 rcvel
Ll ——Ho57 Lavel
Red B < ——110% Level
<= Low
- Level Alarm
, Pump Shutdown
24 vDe L
Circuit SRS ; 10%
Breaker RO LR S utdown and
FIGURE A-T Alarm Dlsablg

View of Level Gauge Panel (From Outside the Deckhouse)

A.2.4.2 Power Sources. The level alarm and gauge light system
run entirely on 24v DC. However, the pump cuteff relay acts to
open a 120v AC switch that is mounted in the panel (see Figure

A-3). A circuit bresker on the panel front also serves as an
on/off switch for the sSystem, :

A.2,4.3 Effect of Inclination and Waves. NO CHANGE,
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A.2.4.4 Other Means of Measurement. Tank sounding tubes are
located on deck near each of the gauge tubes, and metal sound-
ing rods are stored beneath the starboard hose storage rack at
the aft end of the spill coaming. The conversion of tank level
to capacity is given in Figure A-6. The levels for switch
activation are:

Tank Capacity Heilght Above Floor
10% 11 inches
25% 22 "
50% 33 "
5% 57 "
90% 68 "

A.2.5 DESCRIPTION OF POWER SYSTEM,

A.2.5.1 ©Power Distribution. The 450v, 3-phase distribution
panel receives power from either the diesel generator or shore
connection. A mechanical interlock on the two breakers pre-
vents paralleling shore pdwer with the generator. Four break—
ers feed power to: the two cargo pump control boxes, the pump
room exhaust fan control box and the 450/120v transformer, The
panel also features a phase rotation indicator, three fused,
ground fault, indicator lights and a "shore power available”
indicator light.

A.2.5,2 120v AC System., The 120v distribution panel receives
single phase power from the step-down transformer. Breakers
feed power to three branch circuits: 1lighting (deckhouse and
pump room), generator heating, and the 120v AC/24v DC rectifier.
Two ground fault indicator lights are on this panel.

A.2.5.3 24v DC System. Batteries are automatically charged by
the rectifier from the 120v distribution panel. One battery

bank supplies power to the navigation light panel and the other
one is connected to both the tank level indication system and

the diesel engine starter.

A.2.5.4 Diesel Engine, NO CHANGE, (See A.3.6)

A£.2.5.5 Generator. NO CHANGE. (A generator heater is furnished.)
A.2.6 DESCRIPTION OF SAFETY AND NAVIGATION EQUIPMENT.

A.2.6,1 Lighting System., NO CHANGE.

A.2.6.2 Navigation Lights. NO CHANGE.

A.2.6.3 Blower. The pump room blower operates on 440v AC power.
A-9



Air enters the pump room from a supply duct located in the aft
starboard corner of the deckhouse. The blower exhausts through
a duct in the aft port corner of the deckhouse.

IMPORTANT

The blower should be operated at least 5 minutes prior
to entering or operating equipment in the punp room.

A.2.6.4 Sacrificial Anodes. The Anodes are located on the hull
bottom. (See Figure 5-3).

A.2.6.5 Fendering. NO CHANGE.

A.2,6,6 Spill Coaming. See Section A.1.2.
A.2.6.7 Fire Extinguishers, NO CHANGE.
A.2.6.8 Life Rings. NO CHANGE.

A.2.6.9 Bilge Pump. The bilge pump is permanently installed
in the pump room. It discharges into, the cargo manifold
through a stop and a stop/check valve. The stop valve should
normally be kept closed as a safety measure to prevent wastes
from backing through the bilge pump into the pump room., To
pump the bilge, the cargo valve for an empty cargo tank should
be opened to the FILL position and all the other cargd valves
should be CLOSED (pumping into a partially full cargo tank
requires excessive man-power). If necessary, disconnect the
union on the discharge piping in order %o prime the pump.

The bilge cannot be emptied completely because the suction
strainer for the bilge pump lies a few inches above the
bottom.

A.2.6.10 Warning Signals. NO CHANGE.

A.3 OPERATION.

A.3.1 GENERAL OPERATING GUIDELINES. NO CHANGE.
A.3.2 HANDLING PROCEDURES. NO CHANGE.

A.3.3 LOADING PROCEDURE. Cargo manifold valves are set, by
hand, to the FILL position. The spring loaded detent is raised
with one hand while swinging the deckstand handle with the
other. Generally, the remote handle must be rotated about 30°
past the desired position to allow for twisting in the reach
rod. When the valve is correctly aligned, the remote handle
will "center" on the detent, i.e., there will be no torque on
the rod with the detent engaged. If there is any doubt about
the alignment, a check can be made in the pump room,
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NOTE

To maintain even trim, it is preferable to fill all
four tanks together or in opposing pairs: #1 port and .
#2 starboard, or #1 starboard and #2 port.

A.3.4 OFFLOADING PROCEDURE. Note the following changes.

(1) Prime the pumps by opening the priming vent valves
located near the deck stands beside the starboard deckhouse
bulkhead (after placing one or more cargo manifold valves in
DRAIN position)}. Walt 30 seconds, then start pump(s). The
priming vent valve(s) should be closed as the discharge
pressure rises in order to prevent transferring cargo into
the # starboard tank.

(2) One pump can be used to offload or transfer cargo;
a check valve prevents backflow through the idle pump.
Discharge rate can be increased by:

(a) Using both pumps.
(b) Draining more tanks simultaneously.

(c) Discharging through more than one cargo hose
and reducing the length of hose. Under typical conditlons,
the barge can be offloaded (from 90% to 10% capacity) using
both pumps in five to six hours (200 gpm) or using one pump
in seven to eight hours (140 gpm). Normal pump discharge
pressure will range from 15 to 30 psig.

(3) Transfer cargo from one tank (DRAIN) to another
(FILL) with one pump at up to 300 gpm and with two pumps at
over 400 gpm. Discharge pressure will only be a few psig.

(4) Trim barge by gravity in a few hours by placing all
cargo manifold valves in DRAIN position.

(5) Pumps will stop automatically when the tank level
falls to 10% capacity, if the corresponding "10% Shutdown
Alarm Disable" switch is armed, i.e., on or up.

(6) A tank may be stripped by flipping its "10% Shut-
down Alarm Disable" switch down to the off position. Note
the Warning in Figure A-8. Pump seals may be damaged if
the pump runs dry for an extended period. The pump may
require priming after stripping a tank (Item 1, above),
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A.3.5 OPERATION OF LEVEL INDICATORS AND LEVEL ALARM.

(1) The system is activated with the 24v DC power
(breaker) switch on the panel. When turned on, the bell may
ring once because of transient surges. If it rings contin-
uously, one or more tanks are either at the 10% or 90% level.
Silence the bell by flipping the corresponding alarm disable
switches down to off, The remaining switches should be
flipped up so that the alarm system is armed to give warning
to changing status in the tanks. Typical conditions for the
panel are illustrated in Figure A-8,

(2) The bank of red and green lights on the panel indi-
cates the status of the fluid level in each tank. Fach light
is 1it when the tank level is greater than its switch activa-
tion point (see Figure A-6). The exception to this rule is
the "Low Level Alarm" light (red) that is turned on whenever
the level 1s below 10%. When the level is at or very near
the GEMs float activation point, the corresponding light
will blink on or off.

(3) As filling or draining operations proceed, it is a
good practice to flip on (up) a corresponding alarm bell dis-
able switch as soon as an alarm condition (red 1light) is re-
lieved, that is, changed to all green.

(%) Cargo pumps will shut off automatically when the
level drops to 10% capacity if the alarm bell switch is on.
While the alarm bell is ringing, a pump can be operated by
holding in the manual override button on the pump control
panel or remote pump control box, Restart the pump normally
by silencing the low level alarm first.

NOTE

Flipping a 10% Shutdown and Alarm Disable Switch up or
down will sometimes create electrical transients that
"kick-out" the pumps even though the level is sbove 10%
capacity., Simply restart the pumps normally.

(5) Check accuracy of level indlcators with the sounding
tubes, see Section A.2.4.L4.

(6) When operations are complete, the level indicating
system may be turned off to conserve battery charge. Cargo
pumps can only be operated by holding in the manual override
button when this system is off..
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a. Ready for Discharging

Switch Armed

b. While Filling or'Discharging
(Level between 50 and 75%)

Switch Armed

¢, Ready for Filling

WARNING: Pump Shutdown Feature
Inoperative in This Mode

: Switch Down \_g
to Silence Alarm

¥O0 000 ®

Switech Down \ﬂ
to Silence Alarm

'High Level Alarm
Bell Disable

High Level Aiarm
90% Level

75% Level

50% Level

25% Level

10% Level

Low Level Alarm

Pump Shutdown

10% Shutdown and

30 ©

® Q -Ql

+

Alarm Disable

High Level Alarm
Bell Disable
High Level Alarm
90% Level
75% Level
50% Level
265% Level
10% Level
Low Level Alarm
Pump Shutdown
10% Shutdown and
Alarm Disable

High Level Alarm
Bell Disable

High Level Alarm
90% Level

75% Level

50% Level

25% Level

10% Level

Low Level Alarm

Pump Shutdown

10% Shutdown and
-Alarm Disable

FIGURE A-8°

Typical Gauge Light Panel Conditions

A-13



A.3.6 POWER SYSTEM OPERATION. Generally NO CHANGE. However,
note that the interlock for shore power and generator power
breakers is internal rather than on the panel cover. Also, the
"Quick Start" starting aid is activated with a knob on the
engine next to the start button.

CAUTION

Ether 1s hazardous. Do not confuse the Quick Start
knob with the start button. Inject ether only while
cranking the engine, but never use ether when the
engine is running.

The ground fault indicating lamps are connected to ground
through a normally closed spring-return push button. A
ground on any line will cause the respective lamp to dim

or go out while the other lamp(s) burn brightly. If the lamps
are not equally 1it, the push button provides a means of
checking the "normal” (ungrounded) condition of the lamps.

The change in intensity with the button pushed in indicates a
ground fault and the degree of the fault.

IMPORTANT

A fault indicator should be cleared immediately even
though a single ground fault on an ungrounded system
does not interrupt service.

A.4 PREVENTIVE MAINTENANCE.

A.4.1 DIESEL GENERATOR. NO CHANGE. The geherator heater
1s provided to prevent injury to the electrical insulation
from poisture condensation during periods of idleness. The
heater should be turned on when shore power is available and
the generator will not be used for 24 hours or more.

A.4.,2 CARGO PUMPS,

A.%.2,1 Pump and Motor Bearings. The Aurora pump is lubri-
cated by the liquid being pumped and therefore does not require
periodic lubrication., The motor has sealed bearings that are
lubricated for life.

A.4.,2.2 Pump Seal, NO CHANGE.
A.%.2.3 Relief Valve. VOID.
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A.L.,2. 4 Pump Foundation. NO CHANGE,

A.4,2.5 Pump, Motor and Pipe Supports. NO CHANGE.

A.4.2,6 Hose Couplings. VOID.

A.4.2,7 Cargo Pump Drive Belt. VOID.

A.4.2,8 Electrical Insulation. NO CHANGE.

A.4.,2.9 Strainer, Suction strainers are fitted and should be
cleaned every 50 hours of pumping or if the suction pressure
gauge indicates an excessive head loss in the flow to the pump
(except for cargo transfer operations or pumping off viscous
cargo, the suction head will normally read from 2 to 6 inches
of mercury).

A.4.3 CARGO VALVES. .

A.4.3.1 Valve Glands. NO CHANGE.

A.L.3.2 Valve Operation, Manual, ILubricate remote control
deck stands, reach rod deck penetrations, universal joints and
angle joints once a month. Check alignment as per Section A.3.3.
A.4.3.3 Hose Connector Lubrication. NO CHANGE.

A4 L CONTROL SYSTEMS.

A4 4.1 Air Compressor and Filter Blowdown. VOTID.

AL.4.2 Air Compressor Suction Filter. VOID.

AL, 1.3 calibration Check. The accuracy of the level gauge
system is practically assured as long as the panel lights and
level switches are all operational. No periodic maintenance
is required. ’

AL 4L Alarm Operation and Light Check. Operation of the
alarm bell should be checked daily when any of the red panel
lights are 1it. A Ssuspect bulb can be interchanged with any
other bulb on the gauge panel to check its operation.

AL L5 Nitrogen Bottle Check. VOID

AL 4.6 Wiring. NO CHANGE,

A4 4.7 Power Panels and Interlock. NO CHANGE.

A.4.4.8 Emergency Iantern. NO CHANGE.

A.4. 4.9 Battery Charge. NO CHANGE,

) A.4.5 MISCELLANEOUS, NO CHANGE, (See A.2.6.4, however.)
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A.5 CORRECTIVE MAINTENANCE.

A.5.1 DIESEL ENGINE - WILL NOT START. NO CHANGE.

A.5.2 DIESEL ENGINE - ABNORMAL OPERATION. NO CHANGE.
A.5.3 DIESEL ENGINE - LOW OIL PRESSURE., NO CHANGE.

A.5.4 DIESEL ENGINE - HIGH COOLANT TEMPERATURE, NO CHANGE.
A.5.5 DIESEL ENGINE - LOW COOLANT TEMPERATURE. NO CHANGE.
A.5.6 DIESEL ENGINE - SMOKEY EXHAUST. NO CHANGE.

A.5.7 GENERATOR - IMPROPER OUTPUT VOLTAGE, NO CHANGE,
A.5.8 GENERATOR - VIBRATION. NO CHANGE.

A.5.9 GENERATOR - OVERHEATING. NO CHANGE.

A.5.10 CARGO PUMPS ~ REDUCED DISCHARGE,

A.5.10.1 Ioss of Suction, |

(1) Check that cargo valves are in proper alignment by
observing the valve stem handles in the pump room.

(2) Check suction pressure gauges in pump room (with pump
running). A high vacuum with low flow indicates an obstruction
in the suction line. (lean out simplex suction strainer,
_Check tank sump for fouling or blockage. A low vacuum indi- .

“cates air leakage or loss of prime; refer to Section A.3.4 for
priming procedure.

A.5.10.2 High Discharge Pressure. Check discharge hoses for
kinks. Minimize the length of discharge hose., Run two paral-
lel hoses to point of discharge.

A.5.10.3 Pump Failure. Cavitation damage or erosion of pump
rotor will reduce flow rate, Pump failure may also be caused
by improper motor operation. Check generator output (fregquency
and voltage). Check for binding due to damaged punp or motor
bearings., Refer to Technical Service Manual, NAVSEA 9503-AT-
MMD-010/MOD. 3824, for repairs.

A.5.10.4 Relief Valve. VOID.
A.5.10.5 Incorrect Rotation. NO CHANGE,
A.5.10.6 1Inclination. NO CHANGE,

A.5.11 CARGO PUMPS - EXCESSIVE WEAR,
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“/) and A,5,18.5,

W

A.5711.1 Belt Wear, VOID,

A.5.11.2 Seal Leakage. Damage to the Pump seal will be indi-
cated by leakage from the rotor shaft be]ow the motor. When
repairing seal, check wear rings for €xcessive wear.
A.5.11.3 Vane Wear. voID,
A.5.12 CARGO puMPS - NOISE AND VIBRATION. Noise and vibration
may be caused by defective motor bearings, a damaged impeller
and insecure mounting, However, incomplete purging of air from
the piping can cause loud "howling™ Sounds; these may be
and by priming, Section A.3.4,
A.5.13 CARGO VALVE - JAMMED, No CHANGE .
A.5.14  CARGO VALVE - LEAKAGE, NO CHANGE,
A.5.15 vaLve ACTUATOR - INOPERATIVE, VOID,
A.5.16 VALVE ACTUATOR - HUMS OR STALLS, VOID,
A.5.17 VALVE ACTUATOR - IMPROPER POSITION, There is normally
some binding ang backlash in the manual, remote control, reach
rod design. fThe handle on the deck stand must usually be
moved 10° to 30° past the detent position to align the valve.
If binding becomes €xcessive, remove the large cotter-key that
Joins the reach rod to the valve shaft to determine whether the
binding is in the valve or in the reach rog assembly,
A.5.18 LEVEL INDICATOR - INOPERATIVE,
A.5.18.1 a1l Indicators Inoperative. (heck the 24v DC power
SUpply, the panel's breaker switch, and/or the external gauge
wiring for open circuits,
A.5.18.2 TLight Remains On. Check for the following:

élﬁ Float stuck in incorrect position, see Section
A-Sol - -

(2) Switeh overloaded, contacts fused. A spare stem is
provided in the forwarg storage locker.

(3) Short in external or internal indicating circuits.
A.5.18.3 rLight Remains Off. (Check for the following:

(1) Faulty bulb; replace,

(2) Float in incorrect Position, see Sectiong A.5.18.4
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(3) Open circuit in external or internglgwifgzé

A.5.18.4 Float and Stem Cleaning. Generalf%, the stems and { :
floats may be cleaned, in place, by brushingland wiping with a :
hydrocarbon solvent. If removal is necessary, mark locations

of all collars on stem and mark floats as 10 their proper

level station and as to their upper ends. DO NOT DIP COMPLETE

UNIT IN SOLVENT,. Lo g

t 4o
iy
-

A.5.18.5 Collar Adjustment. The location of the switch center
position can be determined by slowly moving the switch float

up and down the stem., A man stationed at the panel should call
out when the switch is activated. Then adjust the two stop
collars to permit the float to over-travel the center position
by 1/4- to 1/2-inch in either direction,

D g

A.5.19 IEVEL INDICATOR - INACCURATE. -VOID.

A.5.20 IEVEL ALARM - INOPERATIVE. Check for faulty bell, open
circuits in the internal wiring, and faulty relay switches —
nine relays activate the low-level and high-level alarms, and
low-level pump cutoff.

A.5.21 LEVEL ALARM- ERRATIC OPERATION.
A.5.21.1 Intermittent Circuit. NO CHANGE,

A.5.21.2 Switching Transients. Flipping any of the alarm : i }
disable switches can cause a momentary ring.

A.5.21.,3 Waves or Listing. NO CHANGE.

A.5.22 LOW-LEVEL PUMP CUTOFF - INOPERATIVE. Check the (nor-
mally closed) relay switch operation and check wiring for short

circuits.

‘A.5.23 PUMP MOTOR - INOPERATIVE., The 24v DC level indicator
panel must be switched on to close the pump cutoff relay switch
(except that the pumps can be run by holding in the manual
override button). Check that Generator or Shore Power is put-
ting out 440v AC and that "Cargo Pump" circuit breaker is on.
Check two 3-Amp fuses in the pump control panel. Check pump
for free rotation and motor for electrical faults.
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