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WARNINGS AND SAFETY NOTICES

WARNING

DANGEROUS VOLTAGES AND HAZARDOUS MATERIALS
ARE USED IN THIS EQUIPMENT.

DO NOT TAKE CHANCES!

GENERAL WARNINGS

• Always redtag electrical equipment, controls, circuits, and switches before beginning repairs.

• Do not service or adjust high voltage electrical equipment when alone.

• Do not overload circuits.

• Always use authorized, insulated tools and test equipment when working on electrical equipment.

• Remove all jewelry before working on or around electrical equipment with exposed current-carrying areas.

• Do not wear clothing with exposed metal fasteners when working on electrical equipment.

• Always use approved breathing apparatus when working with chemicals.

• Avoid chemical contact with eyes, skin, and clothing.

• Always wear safety glasses, gloves, and rubber aprons when handling chemicals.

• Wear protective clothing and safety glasses as required when working on barge equipment.

• Always wear approved ear protection in noise hazard areas.

SPECIFIC WARNINGS

• Do not connect any new circuit to an existing circuit.

• Do not energize circuits if water condensation is present.

• If any sparks are seen, stop operation immediately.  Determine cause and take corrective action.

• Never touch radio antennas of fixed-base radio transmitters.  When transmitting, antennas contain high voltage.

• Always use approved breathing apparatus when handling material in multimedia filters and chlorination unit descaling
acid crystals.  Do not breathe dust from these materials.

• Avoid breathing vapors from coagulant aid chemicals.  Use in a well-ventilated area.  In case of chemical contact with
skin, wash with water.  For eyes, immediately flush at eyewash station and obtain medical help as soon as possible.

• Always wear work gloves and shirts with full length buttoned sleeves when handling fuel oil and gasoline.
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• Do not smoke or have open flames within 10 feet when handling fuel oil or gas.  Only minimum number of personnel
necessary to conduct fueling operation is permitted in area.

• Before starting any repairs on compressed air system, always release pressure from air receiver and compressor and
open and redtag circuit breakers.

• On air compressor, do not adjust automatic regulator switch (pressure switch) and pilot valve settings.

• To avoid flying particles lodging in eyes, do not use compressed air to 'dust-off" clothing or workspace.

• Stay clear of anchor cables when operating anchor winches.

• Always wear safety glasses or face shield when using power tools.

• Always wear lifevests when on weatherdeck and throughout the barge during storm conditions.

• Lifevests are to be worn at all times aboard workboat.

• Only qualified persons will operate and maintain arc and fuel gas welders.

• When welding, always make sure those working with or near the welder wear proper clothing:  heavy, hole-free
gloves, heavy shirt, cuffless trousers, high shoes, and cap.  Keep clothing dry and free of oil and other flammable
substances.

• Use dry heavy canvas drop cloth to cover work area and adjacent deck when arc welding.

• Before welding on bulkheads, deck plating and similar surfaces, always check carefully to make sure that the other
side of the surface to be welded does not hide fuel or compressed gas tanks, flammable or hazardous materials, or
electrical equipment or wiring.

• When welding, keep your head out of the fumes and make sure area is well ventilated.

• Before welding on surfaces which have been cleaned with cleaning solutions containing chlorinated hydrocarbons,
always wash with water, dry and ventilate area thoroughly.

• Use shield with proper filter lens when welding.  Do not allow others near welding operations to assist or observe
without proper eye protection.  This must include side shields during slag chipping operations.

• Warn personnel in area during welding operations not to look at arc or expose themselves to hot spatter or metal.

• In an extreme emergency, when welding is required in void 2 port, shut down chlorination system.  Close all valves.
Cover the parts of chlorination system not being welded with a heavy canvas drop cloth.  Turn on vent 8 and, if
available, provide additional forced air ventilation.
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• Before welding on fuel oil or sludge tank, make sure tank is gas-free by:  1) removing all liquid from tank, 2) cleaning
tank thoroughly, 3) seeing that tank is thoroughly dry, and 4) force ventilating tank.

• Connect arc welding work cable as close to welding area as possible.  Work cables connected to barge framework or
other locations far from welding site increase the possibility of the welding current passing through lifting chains, crane
cables or other possible circuit paths.  This can create fire hazards or weaken lifting chains or crane cables until they
break or fall.

• Always weld with all doors, portholes, and hatches propped open and necessary ventilation systems operating.

• Take frequent breaks away from the area where you are welding.

• Do not take oxygen and acetylene tanks into confined areas when welding.

• Always use a friction lighter to start oxyacetylene torch.

• Always maintain all welding equipment in proper working condition.  If you have any doubts about the safety of any
welding equipment, do not use the welder.

ELECTRICAL SHOCK SAFETY STEPS

Five safety steps to follow if someone is the victim of electrical shock.

1. Do not try to pull or grab individual.

2. Turn off electrical power when possible.

3. If you can not turn off electrical power, pull, push, or lift person to safety using a wooden pole, rope, or some other
insulating material.

4. Get medical help as soon as possible.

5. After the injured person is free of contact with the source of electrical shock, move the person a short distance away
and, if needed, start CPR immediately.

c/(d blank)
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INTRODUCTION TO

TM 55-1930-209-14&P-2

You can help improve this manual.  If you find any mistakes or if you know of a way to improve the
procedures, please let us know Mail your letter, DA Form 2028 (Recommended Changes to Publications
and Blank Forms), or DA Form 2028-2 located in the back of this manual direct to: Commander, US Army
Troop Support Command, ATTN.  AMSTR-MMTS, 4300 Goodfellow Blvd., St Louis, MO 63120-1798.  A
reply will be furnished directly to you.

1. SCOPE

TM 55-1930-209-14&P covers the Reverse Osmosis Water Purification Barges, Models 300-WPB-1, 300-WPB-2 and
300-WPB-3, NSN 1930-01-234-2165.  This manual consists of twenty-one volumes.

2. REVERSE OSMOSIS WATER PURIFICATION BARGES

The Reverse Osmosis Water Purification Barges provide up to 300,000 gallons of drinking water per 24 hour period
The drinking water, converted from seawater or brackish water, is for use by a Rapid Deployment Force in a forward
area When needed, the drinking water can be pumped to a shore facility or to another vessel.  This manual provides
operation and maintenance procedures for all the component systems on the barges.

3 VOLUME 1 -- NORMAL OPERATIONS

This volume provides information and procedures on normal Reverse Osmosis Water Purification Barge operations,
including barge movement and deployment, communications and electrical power systems, drinking water production,
shutdown, and required operational maintenance.  Emergency shutdown procedures are also provided.

4. VOLUME 2 -- SEAWATER SYSTEM

This volume describes operation and maintenance of the seawater system which supplies seawater to the Reverse
Osmosis Water Purification Units (ROWPUs) for processing to the air conditioning unit for cooling to the ballast tank
for barge trimming to the chlorination unit for priming and cooling, and to the diesel generators for cooling.

5. VOLUME 3 -- REVERSE OSMOSIS WATER PURIFICATION UNIT (ROWPU) SYSTEM

Volume 3 provides operation and maintenance procedures for the ROWPU System which processes seawater or
brackish water to produce drinking water.  Normally, this system processes seawater supplied by the seawater
system (TM 55-1930-209-14&P-2) to create product water.  Chlorine is then added to this product water by the
chlorination system (TM 55-1930-209-14&P-4).  The resultant drinking water is discharged into four storage tanks that
are part of the drinking water system (TM 55-1930-209-14&P-5).

6. VOLUME 4 -- CHLORINATION SYSTEM

Operation and maintenance procedures for the chlorination system onboard the Water Purification Barges are
contained in this volume.  This system produces chlorine in a sodium hypochlorite solution, upon demand, to water
processed by the ROWPU system just before the water enters the four drinking water storage tanks.
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7. VOLUME 5 -- DRINKING WATER SYSTEM

The drinking water system provides storage for water produced by the ROWPUs and includes pumps and valves to
move this water from onboard storage tanks to the shore discharge system, to another vessel, or overboard.  The
drinking water system also provides a pressurized water supply for drinking and washing onboard the barges.

8. VOLUME 6 -- SHORE DISCHARGE SYSTEM

This volume provides operation and maintenance procedures for the shore discharge system which transfers drinking
water from barge storage tanks to holding/storage facilities ashore.

9. VOLUME 7 -- COMPRESSED AIR SYSTEM

Volume 7 describes the operation and maintenance of the compressed air system which provides compressed air to
five air stations in the ROWPU space, one in the workshop, and one on stem weatherdeck.  This system also
provides compressed air to two air stations for blowdown of seachests in void 2 starboard and void 4 port.
Compressed air is used on the barges to operate air-powered impact tools, to propel air through the shore discharge
hose, to blowdown seachest, and for general cleaning blowdown.

10. VOLUME 8 -- FUEL OIL SYSTEM

This volume provides operation and maintenance procedures for the fuel oil system which functions as a centralized
receiving storage and distribution system for diesel fuel used for barge operations.  This onboard fuel system provides
fuel for two 155 kW diesel ship service generators, a 20 kW ship auxiliary generator, two ROWPU high-pressure
pump diesel engines, and a fueling station for the barge workboat.

11. VOLUME 9 -- ELECTRICAL POWER SYSTEMS

Operation and maintenance procedures for the two electrical power systems installed aboard the Water Purification
Barges are contained in Volume 9.  The normal electrical power system generates, controls and distributes all
electrical power for operating the water purification system and its auxiliary systems.  The emergency electrical
system supplies 24 Vdc from a battery bank to 24 Vdc equipment and converts to 24 Vdc through an inverter to 120
Vac to power emergency lighting and equipment.

12. VOLUME 10 -- LIGHTING SYSTEM

Volume 10 contains operation and maintenance procedures for the onboard lighting systems for the Water Purification
Barges.  This system supplies interior and exterior lighting.  Normal and emergency interior lighting is provided in the
deckhouse ROWPU space, dayroom, workshop, and voids.  Exterior lighting consists of searchlights and floodlights
for use at night or during reduced visibility.  Lights on the weatherdecks and standard navigation and status lights are
for use during operation and towing.

13. VOLUME 11 -- EQUIPMENT MONITORING SYSTEM

This volume provides operation and maintenance procedures for the equipment monitoring system which monitors the
operation of several equipment components onboard the Water Purification Barges.  This system monitors operating
conditions such as amount of drinking water in storage tanks and temperature of diesel engine cooling water.
Sensors detect unacceptable operating conditions, the main processor flashes at double intensity and remote alarms
(horns, strobe lights and buzzer alert crewmembers that corrective action is necessary.
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14. VOLUME 12 -- COMMUNICATIONS SYSTEM

Operation and maintenance procedures for the communications system are provided in Volume 12.  This system
consists of three separate communications methods, radio communications, foghorn and intercom telephones.

15. VOLUME 13 -- HANDLING EQUIPMENT

This volume contains operation and maintenance procedures for handling equipment used for lifting, transporting and
repositioning equipment and materials onboard the barges.  The system includes a bridge crane, bow crane and a
void 4 trolley hoist.

16 VOLUME 14 -- ANCHOR, MOORING, AND TOWING EQUIPMENT

Volume 14 describes the operation and maintenance procedures for the anchor mooring, and towing equipment on
the Water Purification Barges.  This equipment provides a method to hold (anchor) the barges in a fixed position
offshore, at dockside, or next to another vessel and a method to move the barges from one location to another.

17. VOLUME 15 -- MISCELLANEOUS EQUIPMENT (DAYROOM, WORKSHOP, ACCESSES, AND SANITATION
SYSTEMS)

Volume 15 addresses operation and maintenance procedures for miscellaneous equipment installed on the Water
Purification Barges This equipment includes the dayroom on the forward starboard side of deckhouse, the workshop
on the forward portside of deckhouse, accesses such as deckhouse doors and portholes and various accesses to and
from the voids, and two separate sanitation systems (toilets and bilge) Additional equipment addressed in this volume
includes:  guard rails, rubber fendering, removable rubber floor mats, eyewash stations, component labels, caution,
warning and danger signs, and storage areas.

18. VOLUME 16 -- VENTILATION, HEATING, AND AIR CONDITIONING SYSTEMS

This volume contains operation and maintenance procedures for the deckhouse and voids ventilation systems and the
heating and air conditioning (HAC) system installed on the Water Purification Barges The ventilation system provides
fresh air circulation in the deckhouse and voids with 17 hatches and 10 ventilation fans.  The HAC controls the
temperature in the dayroom and deckhouse.

19. VOLUME 17 -- WORKBOAT, LIFESAVING, AND FIREFIGHTING EQUIPMENT

Volume 17 includes procedures for the operation and maintenance of:

a. Workboat -- provides water transportation for crew members and visitors, small cargo items, transportation of the
messenger line for the shore discharge hose and similar work-related tasks associated with operating the Water
Purification Barges.

b. Lifesaving Equipment -- installed on the barges and consisting of 2 liferafts, 15 Type II and 24 Type V lifevests
and 4 lifesaving rings.

c. Firefighting Equipment -- installed on the barges and consisting of Halon 1301 system, 2 CO2 hose reel units, a
smoke detector system, 17 portable CO2 fire extinguishers, 5 dry chemical fire extinguishers, 5 self-contained
breathing apparatuses, and a portable, engine driven firefighting pump.  The workboat also has a 10-pound,
portable, dry chemical fire extinguisher.

20. VOLUME 18 SUPPORTING APPENDICES FOR VOLUMES 1-17.

Volume 18 contains the Maintenance Allocation Chart, Components of End Item List, Tools and Test Equipment List,
Expendable/Durable Supplies and Materials List and the Repair Parts and Special
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All of the information contained in this volume is common to volumes 1-17 and does not appear in each individual
volume.

Appendix A in volumes 1-17 provides information unique to each volume.  Appendix B in volumes 1-17 provides
manufacturers manuals and instructions unique to the system described in each volume.  Appendixes C-G are
located in Volume 18.

21. VOLUME 19 -- PREVENTIVE MAINTENANCE CHECKS AND SERVICES

(PMCS) Volume 19 contains PMCS pertinent to all onboard systems for the Reverse Osmosis Water Purification
Barges.

22. VOLUME 20 -- SUPPLEMENTAL DATA

Volume 20 contains the Basic Issue Items List, and additional Authorization List for all onboard systems for the
Reverse Osmosis Water Purification Barges.

23. VOLUME 21 -- WINCH, DOUBLE DRUM, DIESEL

This volume contains operation and maintenance procedures for the 20-ton double drum diesel engine winch used on
the Water Purification Barges Appendix B of Volume 21 contains the Maintenance Allocation Chart and the Repair
Parts and Special Tools List for the winch.
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CHAPTER 1 INTRODUCTION

Section I.  General Information

1-1  Purpose.  This Technical Manual (TM) describes operation and maintenance of the seawater system installed
onboard Water Purification Barges.  Information on other onboard systems is in TM 55-1930-209-14 & P-1, and P-3 thru
P-17.  TM 55-1930-209-14 & P-18 contains appendices common to all TM's.  Location of major barge components is
shown in Figure 1-2.

1-2  Scope.  The seawater system supplies seawater to the Reverse Osmosis Water Purification Units (ROWPU's) for
processing, to the air conditioning unit for cooling, to the ballast tank for barge trimming, to the chlorination unit for priming
and cooling, and to the diesel generators for cooling.

1-3  Warranties and guarantees.   Warranty and guarantee information is in Chapter 7.

1-4  Maintenance forms and records.   Required maintenance forms and records are explained in DA PAM 738-750,
The Army Maintenance Management System (TAMMS).

1-5  Destruction of Army materiel to prevent enemy use.  This shall be as directed in TM 750-244-3.

1-6  Storage.  For storage procedures concerning this system, refer to Chapter 5.

Section II.  Description and data

1-7  Description

1-7.1  ROWPU and ballast seawater supply.  This installation (Figure 1-3) consists of a forward seachest, two seawater
strainers with pressure gauges, two seawater filters, two seawater pumps, ballast tank and associated piping, valves, and
electrical circuitry.  This arrangement supplies seawater to the ROWPU's, to the ballast system, and to the chlorination
unit.  Information about major components is listed in Table 1-1.  A block diagram is shown in Figure 1-4.  Onboard
installation and electrical hookup are shown in drawings listed in Appendix A.

1-7.2  Air conditioner cooling seawater and chlorination unit seawater supply.   This installation (Figure 1-5) consists
of a seawater strainer with gauges, seawater filter, pressure regulator with gauge, cooling pump and associated piping,
valves, and electrical circuitry.  When seawater pumps are not operating, this arrangement can supply seawater to the air
conditioning unit for cooling and to the chlorination unit for cooling and producing chlorine.  Information about major
components is listed in Table 1-2.  A block diagram is shown in Figure 1-1.  Onboard installation and electrical hookup are
shown on drawings listed in Appendix A.

1-7.3  Diesel engine generator cooling seawater.  This installation (Figure 1-6) consists of an aft seachest, a seawater
strainer, temperature gauges on each generator set, associated piping, valves, and electrical circuitry.  This arrangement
supplies cooling seawater to diesel engine generator sets.  Information about major components is in Table 1-3.  A block
diagram is shown in Figure 1-7 for Barge 1 and in Figure 1-8 for Barges 2 and 3.  Onboard installation is shown on
drawings listed in Appendix A.
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Figure 1-1.  Air Conditioner and Chlorination Seawater Cooling Block Diagram
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Figure 1-2.  Major Components of ROWPU Barge Systems and Equipment - Deckhouse Roof (Sheet 1 of 3)
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Figure 1-2.  Major Components of ROWPU Barge Systems and Equipment - Deckhouse (Sheet 2 of 3)
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Figure 1-2.  Major Components of ROWPU Barge Systems and Equipment - Voids (Sheet 3 of 3)
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Figure 1-3.  ROWPU and Ballast Seawater Supply
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Table 1-1.  Major Components of ROWPU and Ballast Seawater Supply

Component Function Location

Seachest Supplies seawater for ROWPU Void 2 starboard
processing, chlorination unit
cooling, and heating and air
conditioning unit cooling

Seawater strainers Remove foreign matter from Void 2 starboard
1 and 2 seawater before water enters

seawater pumps

Seawater pumps 1 and 2 Draw seawater from seachest or Void 2 starboard
shell penetration for
processing in ROWPU's

Seawater filters 1 Filter additional foreign matter Void 2 starboard
and 2 from seawater before water

enters ROWPU media filters

Ballast tank Stores seawater for trimming Void 1
barge

Ballast tank liquid Indicates seawater level in Void 2 starboard on
level Indicator ballast tank forward bulkhead

Seawater pump OFF/ For operation of seawater pumps ROWPU space on
ON/START switches ROWPU 1 and 2

control stations

Seawater pump local Provide local operation of Void 2 starboard on
control switches seawater pumps centerline bulkhead near

pumps

Strainer 1 inlet Indicates pressure in strainer Void 2 starboard
pressure gauge 1 input line

Strainer 1 outlet Indicates pressure in strainer Void 2 starboard
pressure gauge 1 output line

Strainer 2 inlet Indicates pressure in strainer Void 2 starboard
pressure gauge 2 input line

Strainer 2 outlet Indicates pressure in strainer Void 2 starboard
pressure gauge 2 output line
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Figure 1-4.  ROWPU and Ballast Seawater Supply Block Diagram
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Figure 1-5.  Air Conditioner Cooling Seawater and Chlorination Unit, Seawater Supply
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Table 1-2.  Major Components of Air Conditioner Cooling Seawater and Chlorination Unit
Seawater Supply

Component Function Location

Seawater strainer 3 Removes foreign matter from Void 2 port
seawater before water enters
air conditioning cooling pump

Cooling pump Draws seawater from Void 2 port
seachest for cooling air
conditioner and/or
chlorination system

Cooling pump motor Allows manual operation Void 2 port
controller of cooling pump centerline bulkhead

Seawater pressure Controls pressure Void 2 port in sea-
regulator to chlorination unit water line

Seawater pressure Indicates seawater pressure Void 2 port in sea-
gauge to chlorination unit water line

Seawater filter 3 Filters seawater to Void 2 port in sea-
chlorination unit water line

Strainer 3 inlet Indicates pressure in Void 2 port
pressure gauge strainer 3 input line

Strainer 3 outlet Indicates pressure in Void 2 port
pressure gauge strainer 3 output line
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1-8  Capabilities.  The three seawater supply sources are a forward seachest in void 2 starboard, a shell penetration in
void 2 starboard, and an aft seachest in void 4 port.  Seachest in void 2 starboard supplies sufficient seawater to
ROWPU's for processing when barge is anchored in 15 or more feet of water.  When anchored in 15 feet of water but not
less than 10 feet, starboard shell intake can supply sufficient seawater to ROWPU's for processing.  At all times, when
barge is anchored or pierside, seachest in void 2 starboard can be used to supply seawater to the air conditioner and to
the chlorination unit.  The seachest in void 4 port also can be used to supply seawater for cooling the diesel generators
whether the barge is anchored or pierside.

1-8.1  System capability definitions.   System capability abbreviations used in this TM are defined as follows:  gmp -
gallons per minute, Hg - hydrargyrum (level of mercury such as used in a pressure gauge), Hz - Hertz, kW - kilowatt, ma -
milliamperes, NPT - National Pipe Thread, ph - phase, psi - pounds per square inch, rpm - revolutions per minute, Vac -
Volts alternating current.

1-9  Special limitations.   Seawater system should not be operated in sea conditions exceeding Sea State 3.  ROWPU
feedwater must be kept free of chlorine, detergents, oil, and other contaminants.  Water must be deep enough to ensure
sand and other foreign matter are not taken into the system with the seawater.

1-10  Performance characteristics

a. Cooling pump rating 22 gpm 100 ft
b. Seawater pump rating 350 gpm  265 ft

1-11  Equipment specifications

a. Pressure gauge (forward strainers)
Manufacturer Ernest Gage Co
CAGEC 72256
Part no. Figure 45
Type Compound
Dial size 3 1/2 in.  diameter
Range 15 psi./30 in.  Hg.
Connection Threaded
Quantity 6

b Seachest air escape valve
Manufacturer Robert H.  Wager Co., Inc.
CAGEC 79128
Part no. Type 1600T
Type Air escape
Size 2 in.  nominal
Connection Threaded
Material Steel
Quantity 2

c. Gate valve
Manufacturer William Powell Co.
CAGEC 48422
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Part no. 1414G
Size 6 in.
Rating 150 lb
Connection Flanged
Material Bronze
Quantity 7

d. Duplex strainer (seawater strainers 1 and 2)
Manufacturer Hayward Manufacturing Co.
CAGEC 73124
Part no. Series no.  50
Size 6 in.  nominal
Material Bronze
Quantity 2
Basket:

Mesh no. 20
Material Brass
Quantity 4

e. Gate valve
Manufacturer William E.  Williams Valve Corp.
CAGEC 79342
Part no. IAIF
Size 4 in.  nominal
Rating 150 lb
Connection Flanged
Material Bronze
Quantity 7

f. Pump (seawater pumps 1 and 2)
Manufacturer Hydranautics
CAGEC 52484
Model no. TC-30
Type Centrifugal
Rating 350 gpm  265 ft
Horsepower 40
Quantity 2

g. Swing check valve
Manufacturer Crane Co.
CAGEC 14959
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Part no. 4033
Size 4 in.  nominal
Rating 250 lb
Connection Flanged
Material Bronze
Quantity 2

h. Check valve
Manufacturer Milwaukee Valve Co.
CAGEC 76364
Part no. 1509
Size 3/4 in.  nominal
Connection Union end, silver braze
Material Bronze
Quantity 1

i. Gate valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  513
Military specification MIL-F-20042
Size 1-1/2 in.  nominal
Rating 150 lb
Connection Flanged
Material Bronze
Quantity 1

j. Gate valve
Manufacturer Milwaukee Valve Co.
CAGEC 76364
Part no. Figure 1169
Size 1 in.  nominal
Rating 150 lbs.
Connection Union end, silver braze
Material Bronze
Quantity 2

k. Pump (cooling)
Manufacturer Aurora Pump
CAGEC 04579
Model no. Series 110, MOD M4
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Type Centrifugal
Rating 22 gpm @ 100 ft
Motor 1750 rpm, 3 hp
Type Duty Master AC Motor
Quantity 1

I. Globe valve
NAVORDSYSCOM part no. 803-4384536
Size 1 in.  nominal
Connection Union end, silver braze
Material Bronze
Quantity 2

m. Gate valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  512
Size 1/4-in.  nominal
Rating 150 lb
Connection Female thread
Material Bronze
Quantity 6

n. Check valve
Manufacturer Milwaukee Valve Co.
CAGEC 76364
Part no. 1509
Size 1/2 in.  nominal
Rating 125 lbs.
Connection Union end, silver braze
Material Bronze
Quantity 1

o. Lakos separator (seawater filters 1 and 2)
Manufacturer Laval Separator Corp.
CAGEC 57266
Part no. L-4042-FD-SC
Size 4 in.  nominal, 22 1/2° profile
Rating 350 gpm
Quantity 2
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p. Gate valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig 515
Size 2-1/2 in.  nominal
Rating 150 lbs
Connection Flanged
Material Bronze
Quantity 1

q. Globe valve
Manufacturer Fairbanks Co.
CAGEC 21368
Part no. 090
Size 4 in.  nominal
Rating 150 lb
Connection Flanged
Material Bronze
Quantity 6

r. Globe valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  1531
Size 1-1/2 in.  nominal
Rating 150 lb
Connection Flanged
Material Steel
Quantity 2

s. Duplex strainer (seawater strainer 3)
Manufacturer Hayward Mfg.  Co., Inc.
CAGEC 73124
Part no. Series no.  50
Size 1-1/2 in.  nominal
Material Bronze
Quantity 1
Basket:
Mesh no. 20
Material Brass
Quantity 2
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t. Globe valve
Manufacturer Milwaukee Valve Co.
CAGEC 76364
Part no. 1590
Size 1-1/2 in.  nominal
Rating 150 lbs.
Connection Union end, silver braze
Material Bronze
Quantity 1

u. Liquid level indicator (ballast tank)
Manufacturer Transamerica DeLaval Inc.
CAGEC 04034
Part no. 86615 w/ROLI, 4-20MA
Type C
Indicating length 110 in
Connection 1 in.  NPT
Quantity 1

v. Gate valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  1414G
Size 4 in.  nominal
Rating 150 lb
Connection Flanged
Material Bronze
Quantity 1

w. Gate valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  2714
Size 2 in.  nominal
Rating 150 lb
Connection Silver braze
Material Bronze
Quantity 2
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x. Gate valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  1414G
Size 3 in.  nominal
Rating 150 lb
Connection Flanged
Material Bronze
Quantity 1

y. Gate valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  2714
Size 1-1/4 in.  nominal
Rating 150 lb
Connection Silver braze
Material Bronze
Quantity 1

z. Ball valve
Manufacturer Ernst Gage Co.
CAGEC 72256
Part no. Cat.  710
Size 1/4 in.  nominal
Connection Threaded
Material Brass
Quantity 2

aa. Globe valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  150
Size 1-1/4 in.  nominal
Rating 150 lb
Connection Silver braze
Material Bronze
Quantity 1
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ab. Globe valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Fig.  150
Size 2 in.  nominal
Rating 150 lb
Connection Silver braze
Material Bronze
Quantity 2

ac. Air escape valve
Manufacturer Robert H.  Wager Co.
CAGEC 79128
Part no. Type 1600W
Size 3 in.  nominal
Connection Welded
Material Steel
Quantity 1

ad. Duplex strainer (generator cooling strainer)
Manufacturer Hayward Mfg.  Co.  Inc.
CAGEC 73124
Part no. Series no.  51
Size 4 in.  nominal
Material Bronze
Quantity 1
Basket:
Mesh no. 20
Material Brass
Quantity 2

ae. Pressure regulator
Manufacturer Ashcroft Gauge Co.
CAGEC 04198
Part no. F-810A-02-V46
Type Direct acting
Size 1/2 in.  nominal
Material Bronze
Quantity 1
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af. Temperature gauge (generator cooling)
Manufacturer Ernst Gage Co.
CAGEC 72256
Part no. Mod 758
Head size 3 in.
Range 0-250 degrees F.
Material Brass
Quantity 6

ag. Swing check valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Figure 560Y
Size 2 in.  nominal
Rating 150 lbs.
Connection Silver braze
Material Bronze
Quantity 2

ah. Check valve
Military specification MIL-V-18436
Type Group A, type II, style C
Size 3 in.  nominal
Connection Threaded
Material Bronze
Quantity 1

ai. Gate valve
Specification ANS B16.34
Type A
Size 2 in.  nominal
Rating 150 lbs.
Connection Butt weld
Material Steel
Quantity 1

aj. Pressure gauge (generator cooling strainer)
Manufacturer Ernst Gage Co.
CAGEC 72256
Part no. Figure 45
Type Compound
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Dial size 2 1/2 in.  diameter
Range 5 psi/30 in.  Hg
Connection Threaded
Material Brass
Quantity 2

ak. Swing check valve
Manufacturer William Powell Co.
CAGEC 48422
Part no. Figure 560Y
Size 1 in.  nominal
Rating 150 lbs.
Connection Silver braze
Material Bronze
Quantity 1

al. Filter
Manufacturer Brunswick Technetics Filterite

subsidiary of Brunswick Corp.
Part no. LM0IOS
Size 1/2 in.  nominal w/20 micron filter tube
Material Stainless steel
Quantity 1

am. Gate valve
Manufactuer Milwaukee Valve Co., Inc.
CAGEC 76364
Part no. T-2884
Size 2 in.  nominal
Rating 125 lbs.
Connection Threaded
Material Iron
Quantity 1

an. Zinc anode protector (forward seachest)
Military specification MIL-A-18001
Class 1
Type ZSS
Size 6 in.  X 3 in.  X 1 1/4 in.
Material Zinc
Quantity 2

1-20



TM 55-1930-209-14&P-2

ao. Zinc anode protector (aft seachest)
Military specification MIL-A-1 8001
Class 1
Type ZSS
Weight 12 lbs.
Material Zinc
Quantity 2

ap. Pressure gauge (chlorination unit)
Manufacturer Ashcroft Gauge Co.
CAGEC 04198
Part no. 1009
Type Liquid filled
Dial size 3 1/2 in.
Range 0 - 100 psi
Connection 1/4 in.  NPT

aq. Cooling pump motor controller
Manufacturer Square D Co.

Milwaukee Manufacturing Plant
CAGEC 81487
Part no. 8538-SBA-21 -APT-440/11OV-3ph-60Hz
Type Non-reversing w/non-fusible disconnect switch
Rating 5 Hp, 440 Vac, 3 ph, 60 Hz
Quantity 1
Thermal unit
Part no. B6.90
Type Melting alloy
Quantity 3

ar. Seawater pump START/STOP control switch
Manufacturer Square D Co.

Milwaukee Manufacturing Plant
CAGEC 81487
Part no. BW 240
Type Class 9001, NEMA Type 4
Quantity 2
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Figure 1-6.  Diesel Engine Generator Cooling Seawater
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Table 1-3.  Major Components of Diesel Engine Generator Cooling Seawater

Component Function Location

Seachest Supplies seawater for generator Void 4 port
unit cooling

Generator cooling strainer Removes foreign matter from Void 4 port
seawater before water enters
generator cooling pump

Cooling strainer Indicates pressure in strainer Void 4 port
inlet pressure gauge input line
(Barges 2 and 3 only)

Cooling strainer Indicates pressure in strainer Void 4 port
outlet pressure gauge output line
(Barges 2 and 3 only)

Inlet temperature gauge Indicates temperature of cooling 1 in void 4 port and 2 in void 4
water entering each generator set starboard (one on each

generator set)

Outlet temperature gauge Indicates temperature of cooling 1 in void 4 port and 2 in void 4
water leaving each generator set starboard (one on each

generator set except for the
auxiliary generator on Barge 1)
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Figure 1-7.  Diesel Engine Generator Cooling Seawater Block Diagram (Barge 1)
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Figure 1-8.  Diesel Engine Generator Cooling Seawater Block Diagram (Barges 2 and 3)
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1-12  Items furnished

1-12.1  Components installed as part of seawater system are listed on parts lists of drawings referenced in Appendix A
and in Components of End Item List in Appendix F of TM 55-1930-209-14&P-18.

1-12.2  Common and bulk items are listed in Expendable Supplies and Materials List in Appendix E of
TM 55-1930-209-14&P-18.

1-12.3  Repair parts and special tools are listed in Repair Parts and Special Tools List in Appendix G of
TM 55-1930- 209-14&P-18.

1-13  Items required but not furnished.  All required items are furnished.

1-14  Tools and test equipment.   Use existing tools and equipment.  A complete list of tools and test equipment is in
Tools and Test Equipment List in Appendix D of TM 55-1930-209-14&P-18.
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CHAPTER 2 DESCRIPTION OF OPERATION

2-1  ROWPU seawater supply.  When barge is deployed in deep water (15 feet or more), seawater is obtained from the
void 2 starboard seachest When barge is deployed in shallow water (less than 15 but more than 10 feet), seawater is
taken in through the void 2 starboard shell penetration.  The seawater pumps draw the seawater through a strainer to
remove foreign matter, and discharge the water through a seawater filter where additional foreign matter is removed.  This
filtered water then flows to the ROWPU's for processing.

2-2  Ballast seawater supply.  Ballast seawater is used for altering the trim of the barge before discharging drinking
water to shore or before towing.  When barge is to be trimmed, seawater is drawn from void 2 starboard seachest or void
2 starboard shell penetration by seawater pump(s) and discharged into the ballast tank until desired trim is established.
When ballast tank is to be drained, seawater is drawn from the tank by seawater pump(s) and discharged directly
overboard through the overboard discharge in void 2 starboard.

2-3 Air  conditioning unit seawater supply.  When air conditioning unit is operating, a cooling pump draws seawater,
through a strainer, from void 2 starboard seachest.  Seawater is then discharged to air conditioning unit to cool the unit.
After circulating through unit, the heated seawater is discharged directly overboard through overboard discharge in void 1
port.

2-4  Chlorination unit seawater supply.  When ROWPU's are operating, seawater pumps supply strained seawater to
the chlorinnation unit.  When ROWPU's are not operating, strained seawater is supplied by the cooling pump.  This
seawater is used for priming the chlorination unit, for producing sodium hypochlorite, and for cooling.  After circulating
through the unit, the heated seawater is discharged directly overboard through the overboard discharge in void 1 port.

2-5  Diesel generators seawater supply.  When any of the three diesel generators in voids 4 port and starboard are
operating, cooling seawater is obtained from seachest in void 4 port.  Seawater is drawn by a generator internal cooling
pump through the generator cooling strainer before entering the pump.  After circulating through the generators, the
heated seawater is discharged directly through the overboard discharge in void 4 starboard
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CHAPTER 3 OPERATING INSTRUCTIONS

Section I.  Operating controls and indicators

3-1  Operating controls and indicators.   Operating controls and indicators are listed in Table 3-1 and shown in Figures
3-1 thru 3-3.  Information on ROWPU and ballast seawater supply valves is in Table 3-2.  Location of valves is shown in
Figure 1-3.  Information on air conditioning and chlorination cooling flow valves is in Table 3-2.  Location of these valves is
shown in Figure 1-5.  Information on generator cooling flow valves is in Table 3-2.  Location of these valves is shown in
Figure 1-6.

Section II.  Prestart procedures

3-2  Prestart procedures
a. Check seawater system for damage prior to any operation.
b. Perform before operation checks in paragraph 4-3.
c. Provide power to ROWPU 1 and 2 control stations by closing (ON) switchboard circuit breakers P6 and P7.
d. Provide power to cooling pump controller by closing (ON) power panel 1 circuit breaker 1 P5.

Section IIl.  Operating procedures

3-3  Normal and alternate operating procedures

WARNING

Do not open seachest valves SW1, SW2, or SW3 unless valve SW30 Is open to vent
seachest to the atmosphere.

CAUTION

Seawater being supplied to ROWPU's must not be contaminated with oil,
detergents, chlorine, or other foreign matter.  Contaminated seawater could
damage ROWPU membranes.

Water below barge seachests must be deep enough to ensure that sand and other
foreign matter are not sucked into the system with the seawater.

NOTE

Deep water Is defined as water 15 feet deep or more.  Shallow water is defined as
water less than 15 feet deep.

a. Supplying seawater to ROWPU's is covered in paragraphs 3-3.1 and 3-3.2.
b. Supplying seawater for chlorination unit is covered in paragraphs 3-3.3 and 3-3.4.
c. Supplying seawater for filling and draining ballast tank is covered in paragraphs 3-3.5 and 3-3.6.
d. Supplying seawater for cooling air conditioner and chlorination unit using air conditioning cooling pump is covered

in paragraph 3-3.7.
e. Supplying seawater for cooling diesel engine generators is covered in paragraph 3-3.8.
f. Seachest blowdown is covered in paragraph 3-3.8.
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Table 3-1.  Operating Controls and Indicators

Control/Indicator Figure Location

Seawater pressure regulator 1-5 Void 2 port - near air conditioning
pump

Seawater pressure gauge 1-5 Void 2 port - near cooling pump

Cooling pump motor controller 3-1 Void 2 port - starboard bulkhead

Seawater pumps 1 and 2 3-1, 3-2 ROWPU space - ROWPU 1 and 2
OFF/ON/START switches control stations

Seawater pumps 1 and 2 3-1 Void 2 starboard -centerline bulkhead
START/STOP control switches

Ballast tank liquid level indicator 3-3 Void 2 starboard - forward bulkhead

Strainer 1 inlet pressure gauge 1-3 Void 2 starboard - forward bulkhead

Strainer 1 outlet pressure gauge 1-3 Void 2 starboard - forward bulkhead

Strainer 2 inlet pressure gauge 1-3 Void 2 starboard - forward bulkhead

Strainer 2 outlet pressure gauge 1-3 Void 2 starboard - forward bulkhead

Strainer 3 (cooling strainer) inlet 1-5 Void 2 port - centerline bulkhead
pressure gauge

Strainer 3 (cooling strainer) outlet 1-5 Void 2 port - centerline bulkhead
pressure gauge

Generator cooling strainer inlet 1-6 Void 4 port - aft bulkhead
pressure gauge

Generator cooling strainer outlet 1-6 Void 4 port - aft bulkhead
pressure gauge

Generator inlet temperature gauge 1-6 1 in void 4 port, 2 in void 4 starboard

Generator outlet temperature gauge 1-6 1 in void 4 port, 2 in void 4 starboard
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Figure 3-1.  Seawater System's Electrical Controls
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Figure 3-2.  ROWPU Control Station (ROWPU 1 Station Shown)

3-4



TM 55-1930-209-14&P-2

Figure 3-3.  Ballast Tank Liquid Level Indicator
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Table 3-2.  Seawater System Valves

Figure 1-3 Label Identification
Type Callout Location and Valve Function

6-in gate valve SW1 Void 2 starboard - In SEAWATER TO STRAINER 1:
seawater supply line Allows flow from seachest
between seachest and to seawater strainer and
seawater strainer isolates seachest from strainer

6-in gate valve SW2 Void 2 starboard - In SEAWATER TO STRAINER 2:
seawater supply line Allows flow from seachest
between seachest and to seawater strainer and
strainer 2 isolates seachest from strainer

1 1/2-in gate valve SW3 Void 2 port - In SEAWATER TO STRAINER
seawater supply line 3: Allows flow from
between seachest and seachest to strainer
cooling water strainer and isolates seachest from strainer

6-in gate valve SW4 Void 2 starboard - In STARBOARD SEAWATER
seawater supply line SUPPLY TO STRAINERS:-
from starboard shell Allows seawater to be supplied

from starboard shell to seawater
strainers

6-in gate valve SW5 Void 2 starboard - In STRAINER 1 INPUT: Allows
seawater supply line seawater to be supplied
from starboard shell from starboard shell and isolates

strainer 1
6-in gate valve SW6 Void 2 starboard - In STRAINER 2 INPUT: Allows

seawater supply line seawater to be supplied
from starboard shell from starboard shell and isolates

strainer 2
4-in gate valve SW7 Void 2 starboard - In BALLAST DRAIN TO

ballast tank drain line STRAINER 1: Allows sea-
on suction side of sea- water to drain from tank
water pump 1 to seawater pump 1 and isolates

ballast tank
4-in gate valve SW8 Void 2 starboard - In BALLAST DRAIN TO

ballast tank drain STRAINER 2: Allows sea-
line on suction side water to drain from tank
of seawater pump 2 to seawater pump 2 and isolates

ballast tank
6-in gate valve SW9 Void 2 starboard - In STRAINER 1 TO SEAWATER

seawater pump 1 supply PUMP: Allows seawater
line being obtained from seachest or

starboard shell seawater supply to
flow to seawater pump 1 and
isolates seawater strainer from
pump 1

6-in gate valve SW10 Void 2 starboard - In STRAINER 2 TO SEAWATER
seawater pump 2 supply PUMP: Allows seawater
line being obtained from seachest or

starboard shell seawater supply to
flow to seawater pump 2 and
isolates seawater strainer from
pump 2
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Table 3-2.  Seawater System Valves (continued)

Figure 1-3 Label Identification
Type Callout Location and Valve Function

4-in gate valve SW11 Void 2 starboard - In SEAWATER PUMP 1 SUP-
ROWPU membrane clean- PLY: Allows flow from
ing supply crossover ROWPU membrane cleaning
line supply to seawater pump 1

4-in gate valve SW12 Void 2 starboard - In SEAWATER PUMP 2 SUP-
ROWPU membrane clean- PLY: Allows flow from
ing supply crossover ROWPU membrane cleaning
line supply to seawater pump 2

4-in gate valve SW13 Void 2 starboard - In SEAWATER PUMP SUPPLY
ROWPU membrane clean- CROSSOVER: Isolates sea-
ing supply crossover water pump 1 supply from
line seawater pump 2 supply

Valves SW14 and SW15 were eliminated in redesign.
4-in globe valve SW16 Void 2 starboard - In SEAWATER PUMP 1 TO

seawater pump 1 SEAWATER FILTER: Allows
discharge line seawater to flow from seawater

pump 1 to ROWPU's via filter and
isolates pump

4-in globe valve SW17 Void 2 starboard - In SEAWATER PUMP 2 TO
seawater pump 2 SEAWATER FILTER: Allows
discharge line seawater to flow from seawater

pump 2 to ROWPU's via filter and
isolates pump

4-in globe valve SW18 Void 2 starboard - In OVERBOARD DISCHARGE:
ballast tank drain line Allows seawater being
on discharge side of drained from ballast tank
seawater pumps on star- to be discharged by sea-
board shell water pumps directly overboard

4-in gate valve SW19 Void 2 starboard - In SEAWATER PUMP
seawater pump discharge DISCHARGE CROSSOVER:
crossover line Isolates seawater pump 1

discharge from seawater pump 2
discharge

4-in globe valve SW20 Void 2 starboard - In SEAWATER FILTER 1 IN:
seawater pump 1 Allows seawater to flow
discharge line from seawater pump 1 to ROWPU 1

via filter and isolates filter
4-in globe valve SW21 Void 2 starboard - In SEAWATER FILTER 2 IN:

seawater pump 2 Allows seawater to flow
discharge line from seawater pump 2 to ROWPU 2

via filter and isolates filter
I 1/2-in throttle valve SW22 Void 2 starboard - In SEAWATER FILTER 1

seawater filter 1 drain DRAIN: Allows removal
line of solids from seawater filter 1

1 1/2-in throttle valve SW23 Void 2 starboard - In SEAWATER FILTER 2
seawater filter 2 drain DRAIN: Allows removal
line of solids from seawater filter 2
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Table 3-2.  Seawater System Valves (continued)

Figure 1-3 Label Identification
Type Callout Location and Valve Function

1-in gate valve SW24 Void 2 starboard - In SEAWATER PUMP 1 TO
seawater supply line CHLORINATION UNIT:
between seawater pump Allows seawater from sea-
1 and valve SW48 water pump 1 to be supplied to

chlorination system
1-in gate valve SW25 Void 2 starboard - In SEAWATER PUMP 2 TO

seawater supply line CHLORINATION UNIT:
between seawater pump Allows seawater from sea-
2 and valve SW48 water pump 2 to be supplied to

chlorination system
2 1/2-in gate valve SW26 Void 2 starboard - In SEAWATER FILTER OVER-

seawater filter drain BOARD DISCHARGE:
line on starboard shell Allows seawater from filter drain

lines to discharge directly
overboard

1 1/2-in gate valve SW27 Void 2 port - In cool- STRAINER 3 TO AIR CONDITIONER
ing pump supply line COOLING PUMP: Allows seawater

to flow to cooling pump and
isolates pump from strainer 3

1-in globe valve SW28 Void 2 port- In cool- AIR CONDITIONER COOLING
(Barges ing seawater inlet line WATER: Allows seawater from
2 and 3 cooling pump to flow to air
only) conditioning cooling coils and

isolates pump from air conditioning unit
4-in globe valve SW29 Void 2 starboard - In SEAWATER PUMPS TO

ballast tank fill line BALLAST TANK: Allows
on discharge side of seawater to flow from seawater
seawater pump 1 pumps into ballast tank

and isolates ballast tank
2-in gate valve SW30 Deckhouse workshop -In SEAWATER SEACHEST

seachest vent line VENT: Allows seachest venting
1/4-in gate valve SW31 Void 2 starboard - In STRAINER 1 PRESSURE IN:

seawater supply line on Allows pressure reading
input side of strainer 1 on supply side of strainer 1

1/4-in gate valve SW32 Void 2 starboard - In STRAINER 1 PRESSURE
seawater supply line OUT: Allows pressure
on discharge side of reading on discharge side
strainer 1 of strainer 1

1/4-in gate valve SW33 Void 2 starboard - In STRAINER 2 PRESSURE IN:
seawater supply line on Allows pressure reading
input side of strainer 2 on supply side of strainer 2

1/4-in gate valve SW34 Void 2 starboard - In STRAINER 2 PRESSURE
seawater supply line OUT: Allows pressure
on discharge side of reading on discharge side
strainer 2 of strainer 2
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Table 3-2.  Seawater System Valves (continued)

Figure 1-3 Label Identification
Type: Callout Location and Valve Function

1/4-in gate valve SW35 Void 2 port - In sea- COOLING WATER STRAINER
water supply line PRESSURE IN: Allows pressure
between seachest and reading on supply side
cooling water strainer of cooling water strainer

1/4-in gate valve SW36 Void 2 port - In COOLING WATER STRAINER
seawater supply line PRESSURE OUT: Allows pressure
between cooling water reading on discharge side of
strainer and cooling pump cooling water strainer

4-in gate valve SW37 Void 4 port - In sea- GENERATOR COOLING
water supply line SEACHEST TO STRAINER:
between seachest and Allows flow from sea-
strainer chest to strainer and isolates

strainer
2-in gate valve SW38 Void 4 port - On input STRAINER TO GENERA-

side of generator 1 TOR 1 COOLING: Allows
cooling line cooling flow to generator 1 and

isolates strainer
2-in globe valve SW39 Void 4 port - On GENERATOR 1 COOLING

discharge side of TO OVERBOARD: Allows cooling
generator cooling line flow from generator and isolates

generator from overboard
discharge

2-in gate valve SW40 Void 4 starboard - On STRAINER TO GENERATOR
input side of generator 2 2 COOLING: Allows cooling
cooling line flow to generator 2 and isolates

strainer
2-in globe valve SW41 Void 4 starboard - On GENERATOR 2 COOLING

discharge side of TO OVERBOARD: Allows cooling
generator cooling line flow from generator and isolates

generator from overboard
discharge

1 1/4-in gate valve SW42 Void 4 starboard - On STRAINER TO 20 kW
input side of 20 kW GENERATOR COOLING:
generator cooling Allows cooling flow to 20 kW

generator and isolates strainer
1 1/4-in globe valve SW43 Void 4 starboard - On 20 kW GENERATOR COOL-

discharge side of 20 kW ING TO OVERBOARD: Allows
generator cooling line cooling flow from generator and

isolates generator from overboard
discharge

2-in gate valve SW44 ROWPU space - in cooling GENERATOR COOLING SEA-
water seachest vent line CHEST VENT: Allows sea-

chest venting
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Table 3-2.  Seawater System Valves (continued)

Figure 1-3 Label Identification
Type Callout Location and Valve Function

1/4-in ball valve SW45 Void 4 port - In sea- GENERATOR COOLING
(Barges water supply line STRAINER PRESSURE IN:
2 and 3 between seachest and Allows pressure reading
only) strainer on supply side of cooling water
strainer

1/4-in ball valve SW46 Void 4 port - In GENERATOR COOLING
(Barges seawater cooling line STRAINER PRESSURE OUT:
2 and 3 on discharge side of Allows pressure reading on
only) strainer discharge side of strainer

1-in gate valve SW47 Void 2 port - In AIR CONDITIONING COOLING PUMP
cooling pump line TO CHLORINATION UNIT: Allows
discharge seawater to flow to chlorination unit

from cooling pump and isolates
pump

1/2-in globe valve SW48 Void 2 port - In SEAWATER PUMPS TO
seawater supply line CHLORINATION UNIT:
between seawater pumps Allows seawater from
and chlorination unit seawater pumps to enter
pressure regulator chlorination and air
conditioning system

3-in gate valve SW49 Void 4 starboard GENERATOR COOLING
- In diesel generator OVERBOARD DISCHARGE:
cooling line on Allows seawater from
starboard shell generators to be discharged

directly overboard

3-3.1  Supplying seawater to ROWPU's from seachest (deep water) using seawater pump(s) 1 and/or 2.

NOTE

See Figures 1-3 thru 1-1 for seawater valve locations.

3-3.1.1  Normal procedures

a. Perform before operation checks in paragraph 4-3.

b. If seawater is to be supplied to chlorination unit when cooling pump is not being operated, set seawater pressure
regulator to 10 psi and open seawater valve SW48 in void 2 port.  To supply cooling water to air conditioner, open
seawater valves SW47 and SW28 (Barges 2 and 3 only).

c. Close seawater valves SW4 thru SW8, SW11 thru SW13, SW18, SW19, SW22, SW23, SW26, SW27, and SW29.
Open seawater valves SW30 thru SW34.
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d. Open or close seawater valves as follows:

o = open x = closed - = not affected

Seawater (SW) valve no.:

Supplying seawater to: 1 2 3 9 10 16 17 20 21 24 25
Both ROWPU units o 0 - o o o o o o o o
ROWPU 1 only o x - o - o - o o - x
ROWPU 2 only x o - o  - o - o o x o

NOTE

In addition to the following procedures, seawater pumps can be started and
stopped at local control switches in void 2 starboard.

e. Make sure switchboard circuit breakers P6 and P7 are closed (ON).
f. To supply seawater to both ROWPU's, start seawater pumps 1 and 2 by turning seawater pump OFF/ON/START

switch to ON at ROWPU 1 and ROWPU 2 control stations.  To supply seawater to only ROWPU, turn appropriate
switch to ON.

g. Start ROWPU system according to TM 55-1930-209-14 & P-3.
h. While operating, perform during operation checks in paragraph 4-3.

3-3.1.2  Alternate procedures

NOTE

Alternate procedures may be followed when normal procedures cannot be used
due to maintenance or component breakdown.  See Figures 1-3 thru 1-1 for
seawater valve locations.

a. Perform steps a and b in paragraph 3-3.1.1.
b. Close seawater valves SW7, SW8, SW13, SW18, SW26, SW27, and SW29.
c. Open or close seawater valves as follows:

o = open x = closed - = not affected
SW valve no.:

Supplying seawater to: 1 2 3 9 10 16 17 20 21 24 25
ROWPU 1 from SW pump 2 o 0 - o o o o o o o o
ROWPU 2 from SW pump 1 o x - o - o - o o - x

d. Perform steps e thru h in paragraph 3-3.1.1.

3-3.2  Supplying seawater to ROWPU's from starboard shell penetration (shallow water) using seawater pump(s)
1 and/or 2
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3-3.2.1  Normal procedures

NOTE

See Figures 1-3 thru 1-1 for seawater valve locations.

a. Perform before operation checks in paragraph 3-3.1.1.
b. If seawater is to be supplied to chlorination unit when cooling pump is not being operated, set seawater pressure

regulator to 10 psi and open seawater valve SW48 in void 2 port.  To supply cooling water to air conditioner, open
seawater valves SW47 and SW28 (Barges 2 and 3 only).

c. Close seawater valves SW7, SW8, SW18, SW26, SW27, and SW29 in void 2.  Open seawater valves SW30 thru
SW34.

d. Open or close seawater valves as follows:

o = open x = closed - = not affected
SW valve no.:

Supplying seawater to: 1 2 5 6 9 10 11 12 16 17 19 20 21 22 23 24 25
Both ROWPU units x x o o o o x x o o x o o x x o o
ROWPU 1 only x x o x o - x - o - x o - x - o x
ROWPU 2 only x x x o - o - x - o x x o - x x o

e. Open seawater valve SW4 in void 2 near starboard shell.

NOTE

In addition to the following procedures, seawater pumps can be started and
stopped at local control switches in void 2 starboard.

f. Make sure switchboard circuit breakers P6 and P7 are closed (ON).
g. To supply seawater to both ROWPU's, start seawater pumps 1 and 2 by turning seawater pump OFF/ON/START

switch to ON at ROWPU 1 and ROWPU 2 control stations.  To supply seawater to only one ROWPU, turn
appropriate switch to ON.

h. Start ROWPU system according to TM 55-1930-209-14 & P-3.
i. While system is operating, perform during operation checks.

3-3.2.2  Alternate procedures

NOTE

Alternate procedures may be followed when normal procedures cannot be used
due to maintenance or component breakdown.  See Figures 1-3 thru 1-1 for
seawater valve locations.
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a. Perform steps a and b in paragraph 3-3.2.1.
b. Open or close seawater valves as follows:

o = open x = closed - = not affected

SW valve no.:

Supplying seawater to: 1 2 5 6 9 10 11 12 16 17 19 20 21 22 23 24 25
ROWPU 1 from SW pump 2 x x x o - o x x o o o x x x - x o
ROWPU 2 from SW pump 1 x x o x o - x - o x o x o - x o x

NOTE

In addition to the following procedures, seawater pumps 1 and 2 can be started
and stopped at local control switches in void 2 starboard.

c. Perform steps e thru i in paragraph 3-3.2.1.

3-3.3  Supplying seawater from seawater pumps to chlorination and air conditioning units

NOTE

The following procedures assume that seawater pump(s) are operating.  If these
pumps are not operating and seawater is required for chlorination unit, follow
procedures in paragraph 3-3.4.

NOTE

See Figures 1-3 thru 1-1 for seawater valve locations.

a. Perform before operation checks in paragraph 4-3.
b. To obtain seawater from seawater pump(s) for chlorination and air conditioning units, open the following valves:

(1) Valve SW24 in void 2 port for seawater pump 1,
(2) Valve SW25 in void 2 port for seawater pump 2,
(3) Valves SW24 and SW25 for both seawater pumps.

c. Open valve SW48 in void 2 port.
d. If seawater is required for chlorination unit only, close valve SW47 in void 2 port.
e. If seawater is required for both chlorination and air conditioning units, open valves SW47 and SW28 in void 2 port.

Make sure valve SW27 in void 2 port is closed.
f. If seawater is required for air conditioning unit only, open valves SW47 and SW28.  Cooling seawater will be

supplied to air conditioner as well as to chlorination unit, but cooling water in chlorination unit will simply circulate
through cooling portion of unit and pass overboard through port discharge.

g. While operating, perform during operation checks.
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3-3.4  Supplying seawater from cooling pump to air conditioning and chlorination units

NOTE

See Figures 1-5 thru 1-1 for seawater valve locations.

a. Perform before operation checks in paragraph 4-3.
b. Close seawater valve SW48 to turn off seawater from nonoperating seawater pumps in void 2 starboard.
c. Open seawater valves SW3 and SW27 in void 2 port to supply seawater to cooling pump.
d. Open seawater valves SW35 and SW36 in void 2 port to monitor pressure differences between input and output

of seawater strainer 3 supplying seawater to cooling pump.
e. To supply seawater to chlorination unit and air conditioner, open seawater valves SW28 (Barges 2 and 3 only)

and SW47.
f. To supply seawater to air conditioner only, open seawater valve SW28 (Barges 2 and 3 only) and close SW47.

g. To supply seawater to chlorination unit only, open seawater valve SW47 and close SW28 (Barges 2 and 3 only).
h. Set seawater pressure regulator to supply 10 psi of seawater to chlorination unit.
i. Start cooling pump by pressing START button on cooling pump motor controller on center bulkhead in void 2 port.
j. While operating, perform during operation checks.

NOTE

Ballasting may be necessary to establish 9 inch bow high trim in preparation for
towing or to establish barge on an even keel when deployed for processing water.

3-3.5  Filling ballast tank (to correct a bow high condition)

NOTE

Filling ballast tank requires only one seawater pump.  The other seawater pump
may be used to supply seawater to one ROWPU unit.  See Figures 1-3 and 1-4 for
seawater valve locations.

3-3.5.1  Filling ballast tank from forward seachest

a. Perform before operation checks in paragraph 4-3.
b. Open seawater valves SW31 thru SW34 in void 2 starboard.
c. Close seawater valves SW4 thru SW8, SW11, SW12, SW18, and SW20 in void 2 starboard.
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d. Open or close seawater valves as follows:

o = open x = closed - = not affected

SW valve no.:
Seawater supplied by: 1 2 9 10 16 17 19 21 29
Seawater pump 1 only o - o - o - x - o
Seawater pump 2 only - o - o x o o x o
Both seawater pumps o o o o o o o x o

e. Make sure switchboard circuit breakers P6 and P7 are closed (ON).
f. Start seawater pump using local control switch in void 2 starboard.

CAUTION

Do not overfill ballast tank.

g. While filling ballast tank, perform during operation checks.

h. To prevent overfilling, check ballast tank visual level indicator and display page on equipment monitoring
system (EMS) video monitor.  If EMS alarms sound, stop filling and stop alarms according to procedures
in TM 55-1930-209-14 & P-11.

i. Stop seawater pump when inclinometer in void 2 starboard indicates desired trim.

3-3.5.2 Filling ballast tank from starboard shell

a. Perform before operation checks in paragraph 4-3.
b. Open seawater valves SW31 thru SW34.
c. Close seawater valves SW7, SW8, SW11, SW12, SW18, and SW20.
d. Open or close seawater valves as follows:

o = open x = closed - = not affected

SW valve no.:
Seawater supplied by: 1 2 4 5 6 9 10 16 17 19 21 29
Seawater pump 1 only x - o o x o - o - x - o
Seawater pump 2 only - x o x o - o x o o x o
Both seawater pumps x x o o o o o o o o x o

e. Perform steps e thru i in paragraph 3-3.5.1.

3-3.6 Draining ballast tank (to correct a stern high condition)

NOTE

Draining ballast tank requires only one seawater pump.  The other seawater pump
may be used to supply seawater to one ROWPU unit.  See Figures 1-3 and 1-4 for
seawater valve locations.
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a. Perform before operation checks in paragraph 4-3.
b. Open seawater valves SW31 thru SW34 in void 2 starboard.
c. Close seawater valves SW4, SW5, SW6, SW11, SW12, SW20, SW21, SW24, SW25, and SW29 in void 2

starboard.
d. Open or close seawater valves as follows:

o = open x = closed - = not affected

SW valve no.:
Ballast drained by: 1 2 7 8 9 10 16 17 18 19
Seawater pump 1 only x - o x o - o x o o
Seawater pump 2 only - x x o - o - o o x
Both seawater pumps x x o o o o o o o o

e. Make sure switchboard circuit breakers P6 and P7 are closed (ON).
f. Start seawater pump using local control switch in void 2 starboard.
g. While draining ballast tank, perform during operation checks.
h. Stop seawater pump when inclinometer in void 2 starboard indicates desired trim.

3-3.7 Supplying seawater for generator cooling

WARNING

Do not open seawater valve SW37 unless valve SW44 is open.

NOTE

See Figures 1-6, and 1-7, and 1-8 for seawater valve locations.

a. Make sure seawater valve SW44 in ROWPU space port aft corner is open to vent seachest to the
atmosphere.

b. Open valve SW37 in void 4 port.
c. Open valves SW45 and SW46 to activate strainer pressure gauges (Barges 2 and 3 only).
d. Open valve SW49 near void 4 starboard shell overboard discharge.
e. Open seawater valves for generators to be used as follows:

(1) Ship service generator 1: SW38, SW39
(2) Ship service generator 2: SW40, SW41
(3) Ship auxiliary generator (20 kW): SW42, SW43

NOTE

Coolant pumps on generator engines move seawater from seachest through the
engine coolant exchange tanks.  The used seawater is discharged directly
overboard through seawater valve SW49.

f. While operating, perform during operation checks.
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3-3.8 Seachest blowdown.  Seachest blowdown is needed when gauges on input side of seawater strainers indicate a
significant drop in water pressure.  Blockage should be eliminated by using the following procedures.  If compressed air is
not available, start and operate the compressed air system in accordance with TM 55-1930-209-14 & P-7.

3-3.8.1 Forward seachest blowdown (serving ROWPU, chlorination, air conditioning, and ballast seawater
systems)

CAUTION

Before starting forward seachest blowdown, make sure seawater cooling water
pumps are not in use.

a. Isolate seachest by closing valves SW1 and SW2. Make sure cooling pump is off.  Close valve SW3.
b. Check that compressed air pressure regulator 1 is set to 40 psi as shown on regulator gauge.
c. Blowdown seachest on Barge 1 as follows:

(1) Position valve SW30 to position B so compressed air flows into seawater seachest.
(2) When air pressure regulator gauge reading stabilizes at 3-5 psi, position valve SW30 to position

A to allow seachest to vent.
(3) Proceed to step e.

d. Blowdown seachest on Barges 2 and 3 as follows:
(1) Close valve SW30.
(2) Open compressed air seawater seachest blowdown valve.
(3) When air pressure regulator gauge reading stabilizes at 3-5 psi, close compressed air seawater

seachest valve and open valve SW30 to vent seachest.

WARNING

Do not open seachest valves SW1, SW2, or SW3 unless valve SW30 is positioned
to allow seachest to vent.

e. To return seachest to normal operation, open valves SW1, SW2, and SW3, and turn on cooling pump and
seawater pumps as needed.

f. If sea strainer inlet gauges do not indicate near normal reading, repeat steps a through e.

3-3.8.2 Aft seachest blowdown (serving generator cooling seawater system)

CAUTION

Before starting aft seachest blowdown, make sure generator sets are not operating.

a. Isolate generator cooling seawater seachest by closing seawater valve SW37.  Make sure all generators
are shut down and not pulling seawater from seachest.

b. Check that compressed air pressure regulator 2 is set to 40 psi as shown on regulator gauge.
c. Close seawater valve SW44.
d. Open generator cooling seachest blowdown valve in aft port corner of ROWPU space.
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e. When air pressure regulator gauge reading stabilizes at 3-5 psi, open valve SW44 to vent seachest.
f. Close generator cooling seachest blowdown valve.

WARNING

Do not open seachest valve SW37 unless valve SW44 is open.

g. To return seachest to normal operation, open valves SW37 and SW49. Start at least one of the
generators and check sea strainer inlet gauges.

h. If sea strainer inlet gauges do not indicate near normal reading, repeat steps a thru g above.

3-4 Seawater system shutdown procedures

CAUTION

This shutdown procedure shuts off seawater to the chlorination and air
conditioning units.  If these units are obtaining seawater from the seawater pumps,
an alternative supply of seawater must be provided by following procedures in
paragraph 3-3.4.

a. Shutdown seawater system as follows:
(1) If ballasting, proceed according to paragraphs 3-3.5 and 3-3.6.
(2) If supplying seawater to ROWPU's using seawater pump(s) 1 and/or 2, proceed according to

paragraph 3-4.1.
(3) If supplying seawater to generator cooling, proceed according to paragraph 3-4.2.
(4) If supplying seawater to air conditioning and chlorination units using cooling pump, proceed

according to paragraph 3-4.3.
b. Perform after operation checks.

3-4.1 Shutdown seawater supply to ROWPU's

a. Stop seawater pump(s) by turning OFF/ON/START switch to OFF on ROWPU 1 and/or ROWPU 2 control
station(s).

b. Close valves SW1 and SW2 in void 2 starboard.

3-4.2 Shutdown generator cooling seawater supply

a. Make sure all generator engines are stopped.
b. Close valve SW37.

3-4.3 Shutdown seawater supply to air conditioning and/or chlorination units when using cooling pump.

a. Push STOP button on cooling pump motor controller.
b. Push main switch to OFF.
c. Close valve SW3.

3-5 Emergency shutdown
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3-5.1 General.   The barge has two emergency shutdown modes.  One mode shuts down individual systems such as
the ventilation system or a diesel high pressure pump, and the other shuts down all barge operating systems.

a. Both modes are activated by pushing a red button protected by a metal guard.  On individual system
shutdowns, either fuel or electrical power is shut off to that system only.  On total shutdown, all fuel and
electrical power is shut off to all operating systems.

b. Seven red system shutdown buttons are located on the ROWPU space starboard bulkhead just aft of the
personnel door.  These system shutdown buttons (Figure 3-4) control shore power, ventilation systems,
ROWPU 1 diesel high pressure pump, ROWPU 2 diesel high pressure pump, ship auxiliary generator,
ship service generator 2, and ship service generator 1.

c. Six red total shutdown buttons are located as follows:
(1) On ROWPU space starboard bulkhead aft of personnel door, above and forward of row of system

shutdown buttons.
(2) Outside ROWPU space starboard door on weatherdeck.
(3) Outside ROWPU space port door on weatherdeck.
(4) Inside ROWPU space port door to weatherdeck.
(5) Outside dayroom door to weatherdeck.
(6) Inside dayroom door to weatherdeck.

3-5.2 Emergency shutdown procedures

a. In an emergency, push appropriate red button to shut down either a selected system or all operating
systems.

b. When emergency situation has been corrected, reset emergency button by turning collar behind button
one-quarter turn clockwise. Button will pop out and again be in ready position.

c. When emergency button is reset, restart seawater system according to procedures in Chapter 3.

Section IV.  Operation under extreme conditions

3-6 Operation under extreme conditions.   Operation of seawater system in extreme cold creates a special problem
with lubricants.  Other problems occur during operation in extreme heat.  These extreme conditions are discussed below.
Additional information is contained in manufacturers' service manuals/instructions listed in Appendix B.

3-6.1 Operation in extreme cold.  Cold weather lubricants must be used.  Drain system if there is any danger of
freezing.

3-6.2 Operation in extreme heat.   Hot weather lubricants must be used.  Electric motors have a tendency to run hot in
high temperature areas.  Electric motors contain internal circuits that automatically stop the motor before it gets hot
enough to bum circuitry and bearings.  When extreme internal heat triggers this automatic cutoff, allow the motor to cool
before attempting to restart it.
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Figure 3-4.  Location of Control Buttons for Emergency Shutdown Systems
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CHAPTER 4  MAINTENANCE INSTRUCTIONS

Section I.  General

4-1 Maintenance concept

4-1.1 Unit level and Intermediate Direct Support and Intermediate General Support (IDS/IGS) maintenance on seawater
system is performed onboard by barge crewmembers whenever possible.

4-1.2 Any IDS/IGS maintenance beyond capability of crewmembers is provided by a shore-based area support
maintenance unit. This unit also determines depot support requirements.

4-1.3 Intermediate support maintenance is accomplished by replacement of components or major end items.

4-1.4 Unless other intermediate support procedures are directed, IDS/IGS maintenance normally is provided by an
Army Transportation Corps floating craft intermediate support maintenance unit serving terminal operating area.
Components to be disposed of are processed by this unit.

4-1.5 Maintenance Allocation Chart (MAC) is in Appendix C of TM 55-1930-209-14 & P-18.  Consult appropriate
manual for maintenance of other equipment onboard.

4-2 Maintenance Instructions.   Maintenance instructions are presented as follows: Section II, Preventive
maintenance; Section Ill, Troubleshooting; and Section IV, Maintenance procedures.

Section II.  Preventive maintenance checks and services

4-3 See TM 55-1930-209-14&P-2, Appendix C for preventive maintenance checks and services for the Seawater
System. See TM 55-1930-209-14&P-19 for complete preventive maintenance checks and services for all ROWPU Barge
Systems.

Section III.  Troubleshooting

4-4 Component

a. Troubleshoot seawater pumps according to Table 4-1.
b. Troubleshoot cooling pump according to Table 4-2.

4-5 Seawater system.  Troubleshoot seawater system according to Table 4-3.

Section IV.  Maintenance procedures

4-6 General.  Maintenance for this system consists of lubricating, disassembling, repairing and/or replacing, and
reassembling items involving repair parts listed in Appendix G of TM 55-1930-209-14 & P-18.  No special tools are
required.  When performing maintenance, be sure to observe these approved shop practices.

WARNING

Be sure electrical power is off before performing maintenance or repair on this
system.  OPEN circuit breakers. Redtag circuit breakers or motor controller with
"WARNING - DO NOT ACTIVATE. REPAIRS BEING MADE."  Observe safety
precautions in this TM and in manufacturers' manuals/instructions.
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a. Always use new seals and gaskets before reassembling components disassembled for repair.  Be sure to
use only new seals and gaskets same as the original.  Carefully install so as not to damage seals and
gaskets during assembly.

b. When replacing O-rings, make sure all surfaces are clean and free of dirt, grit, or foreign material.  Prior to
installation, apply a thin coat of silicone grease to O-ring for ease of assembly.  Protect O-rings by
applying tape over threads, sharp corners, and edges.

c.  To ensure a leak-proof joint when replacing gaskets, make sure mating surfaces are clean and free of
old gasket material, adhesive, oil, or grease.

d. When replacing electrical components, follow, proper procedures for soldering or crimping connections.
Check all grounding.  Make sure current carrying members are properly insulated to avoid short-circuits.
Check insulation on wires and cables for abrasions and chafing.  Repair or replace as necessary.

Table 4-1.  Seawater Discharge Pump and Cooling Pump Troubleshooting

Problem Probable Cause Suggested Action

1. Pump leaks around shaft a. Worn seal a. Replace seal (paragraph 4-7.2.1.2 for
seawater discharge pump or paragraph
4-7.2.8.2 for cooling pump)

2. Pump does not deliver rated
capacity

a. Impeller is worn or damaged a. Replace impeller (paragraph 4-7.2.2 for
seawater discharge pump or paragraph
4-7.2.8.2 for cooling pump)

b. Leaks in suction line b. Inspect piping, repair leaks (paragraph
4-7.2.6)

c. Seachest blocked c. Blowdown forward seachest in Void 2
Starboard (paragraph 3-3.8.1)

d. Strainer basket clogged d. Change flow and clean basket (paragraph
4-7.2.3.2)

e. Suction valve SW1 or SW2
partially or fully closed

e. Open valve

3. Motor will not stop or stops
after running short time

a. Seawater discharge pump OFF/
ON/START and local START/
STOP switches or cooling

a. Test and repair (paragraph 4-7.2.6.2 for
seawater discharge pump or Table 4-2
and paragraph 4-7.2.7.2 for cooling pump)

b. Low input voltage pump motor
controller malfunctions

b. Check voltage

4. Motor runs too slow under
load

a. Line voltage is too low a. Check line voltage (paragraph 4-7.2.6.2
for seawater discharge pump or
paragraph 4-7.2.7.2 for cooling pump)
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Table 4-1.  Seawater Discharge Pump and Cooling Pump Troubleshooting (Cont'd)

Problem Probable Cause Suggested Action

5. Motor runs too fast under
load

a. Line voltage is too high a. Check line voltage (paragraph 4-7.2.6.2
for seawater discharge pump or
paragraph 4-7.2.7.2 for cooling pump)

6. Motor fails to start but gives
a loud hum

a. One of the phases to motor is not
energized

a. Check thermal overload units in motor
controller and replace if necessary.
Check cable continuity to motor
(paragraph 4-7.2.6.2 for seawater
discharge pump or paragraph 4-7.2.7.2 for
cooling pump)

Table 4-2.  Cooling Pump Motor Controller Troubleshooting

Problem Probable Cause Suggested Action

1. Motor controller fails to
operate

a. Motor controller is malfunctioning a. Visually check for signs of heat, smoke, or
smell of burning insulation.  Replace
damaged part or repair as given in step 4

b. Bad fuse b. Replace fuse

2. Motor controller fails to start
motor after pressing START
button and overload rely
reset button

a. If system remains dead, motor
controller at fault

a. Check motor controller (paragraph
4-7.2.7.2) relay reset button

b. If power contacts close power
circuit at fault

b. Check power circuit to motor (paragraph
4-7.2.7.2)

c. If motor fails to start and give

3. Contacts chatter a. Poor contact in control relay a. Clean relay contact

4. Overheated contacts a. Dirty contact tips a. Clean relay contacts

b. Loose connections b. Clean and tighten

5. Noisy magnet a. Broken coil a. Replace

b. Dirt or rust on magnet b. Clean

c. Low voltage c. Check system voltage and correct if
wrong

6. Magnet failure to drop out a. Gummy substance on magnet
faces

a. Clean with approved solvent

4-3



TM 55-1930-209-14&P-2

Table 4-2.  Cooling Pump Motor Controller Troubleshooting (Cont'd)

Problem Probable Cause Suggested Action

7 Thermal overload unit a. Wrong size heater a. Install correct size

8. Thermal overload unit trips
at too low temperature

a. Wrong size heater a. Install correct size

Table 4-3.  Seawater System Troubleshooting

Problem Probable Cause Suggested Action

1. Seawater pump 1 not
operating

a. Local START/STOP switch STOP
button depressed (Figure 3-1)

a. Depress START button

b. Station on OFF/ON/START in off
position (Figure 4-1)

b. Start pump

c. Circuit breaker P6 on main
distribution panel open (OFF)

c. Close (ON) circuit breaker

d. Station OFF/ON/START local
START/STOP switches
malfunctioning

d. Troubleshoot (paragraph 4-7.2.6.2)

e. Seawater pump malfunctioning e.  Troubleshoot (Table 4-1)

2. Seawater pump 2 not
operating

a. Local START/STOP switch STOP
button depressed (Figure 4-1)

a. Depress START button

b. Station OFF/ON/ START start in
OFF position (Figure 4-1)

b. Start pump

c. Circuit breaker P7 on main
distribution panel open (OFF)

c. Close (ON) circuit

d. Station OFF/ON/START and/or
local START/STOP switches
malfunctioning

d. Troubleshoot (paragraph 4-7.2.6.2)

e. Seawater pump malfunctioning e. Troubleshoot (Table 4-1)
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Table 4-3.  Seawater System Troubleshooting (Cont'd)

Problem Probable Cause Suggested Action

3. Cooling pump not operating a. Motor controller off (Figure 4-1) a. Start pump by closing switch and pushing
START button

b. Circuit breaker 1P5 on power
panel 1 open (OFF)

b. Close (ON) circuit breaker

c. Cooling pump malfunctioning c. Troubleshoot (Table 4-1)

4. Seawater intake pressure
inadequate

a. Seachest blocked a. Blowdown forward seachest in Void 2
Starboard (paragraph 4-3.8.1)

b. Strainer basket clogged b. Change flow and clean basket (paragraph
4-7.2.3.2)

c. Suction valve SW1 or SW2
partially or fully closed

c. Open Valve

5. Seawater not being
supplied to ROWPU

a. Valve SW1, SW2, or SW4 closed a. Open valve SW1 or SW2 if water is to be
supplied from seachest or valve SW4 if
water is to be supplied from starboard
shell penetration

b. Seawater strainer valve(s) SW9
and/or SW10 closed

b. Open valve(s)

c. Seawater pump(s) 1 and/or 2
malfunctioning

c. Troubleshoot seawater pump(s) (Table 4-1)

d. Seawater strainer clogged d. Switch to alternate strainer and clean
clogged strainer (paragraph 4-7.2.3)

e. Seawater pump discharge
valve(s) SW16, SW17, and/or
SW19 closed

e. Open valve(s) SW16, and/or SW19 closed

f. Seawater filter supply valves
SW20 and SW21 closed

f. Open valves SW20 and SW21

g. Seawater filters clogged g. Open dump valve on filters and drain
(paragraph 4-7.2.5)

h. Piping clogged h. Unclog piping

6. Seawater not being
supplied to chlorination
system from seawater
pumps

a. Valves SW24, SW25, and SW48
closed

a. Open valves SW24, SW25,  and SW48
system from seawater pumps

b. Valve SW47 open b. Close valve SW47
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Table 4-3.  Seawater System Troubleshooting (Cont'd)

Problem Probable Cause Suggested Action

c. Seawater pressure regulator
closed

c. Open pressure regulator to 10 psi

d. Seawater pump 1 or 2
malfunctioning

d. Troubleshoot (Table 4-1)

e. In-line filter clogged e. Replace filter (paragraph 4-7.2.11)

7. Seawater not being
supplied to chlorination
system through the cooling
pump

a. Valve SW47 closed a. Open valve SW47

b. Seawater strainer clogged b. Switch to alternate strainer and clean
clogged strainer (paragraph 4-7.2.3)

c. Seawater pressure regulator
closed

c. Open pressure regulator to 10 psi

d. Air conditioning cooling pump
malfunctioning

d. Troubleshoot (Table 4-1)

e. Valve(s) SW3 and/or SW27
closed

e. Open valve(s) SW3 and/or SW27

f. In-line filter clogged f. Replace filter (paragraph 4-7.2.11)

g. Piping clogged g. Unclog piping

8. Seawater not being
supplied to air conditioning
unit from cooling pump

a. Valve SW28 closed a. Open valve SW28

b. Cooling pump malfunctioning b. Troubleshoot (Table 4-1)

c. Seawater strainer clogged c. Switch to alternate strainer and clean
clogged strainer (paragraph 4-1.3)

d. Valve(s) SW3 and/or SW27
closed

d. Open valve(s) SW3 and/or SW27

e. Piping clogged e. Unclog piping

9. Seawater not being
supplied to ballast tank

a. Seawater not getting to ballast
tank supply valve SW29

a. Troubleshoot seawater supply lines as
given in problem 5, a thru e

b. Piping clogged b. Unclog piping
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Table 4-3.  Seawater System Troubleshooting (Cont'd)

Problem Probable Cause Suggested Action

10. Seawater not draining from
ballast tank

a. Ballast tank drain valve(s) SW7
and/or SW8 closed

a. Open valve(s) SW7 and/or SW8 closed

b. Overboard discharge valve SW18
closed

b. Open valve SW18

c. Seawater not flowing to discharge
valve

c. Troubleshoot seawater supply lines as
given in problem 5, b thru e

d. Piping clogged d. Unclog piping

11. Generator cooling seawater
intake pressure not high
enough

a. Seachest blocked a. Blowdown aft seachest (paragraph
3-3.8.2)

12. Seawater not flowing
through generator to
discharge valve SW49

a. Seachest valve SW37 not open a. Open valve SW37

b. Seawater strainer clogged b. Switch to alternate strainer and clean
clogged strainer (paragraph 4-7.2.3)

c. Generator supply valve(s) SW38,
SW40, SW41, and/or SW42

c. Open valve(s) SW38, SW40, and/or
SW42

d. Generator discharge valve(s)
SW39, SW41 and/or SW43
closed

d. Open valves SW39, SW41, and/or SW43

e. Overboard discharge valve SW49
closed

e. Open valve SW49

f. Piping clogged f. Unclog piping

NOTE

Due to this vessel's mission and crew capabilities, maintenance normally assigned
to unit level or higher echelons of maintenance may be assigned to the crew.

4-7 Seawater system.  This section describes lubrication and repair of the seawater system involving repair parts
listed in Appendix G of TM 55-1930-209-14 & P-18.

WARNING

Shut down seawater system before attempting any repair.  Be sure to open circuit
breakers. Redtag circuit breakers with: "WARNING - DO NOT ACTIVATE. REPAIRS
BEING MADE."
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4-7.1 Lubrication.  Lubricate seawater pump motor with three drops of oil in each oil hole.  Lubricate cooling pump
motor with light machine oil in each hole.

4-7.2 Repair or replacement of system components

4-7.2.1  Seawater discharge pump assembly

4-7.2.1.1  Cleaning and Inspection

a. Pump.
(1) Clean exterior of pump with brush and hot soapy water or with an approved solvent.  Rinse

thoroughly dry with filtered compressed air.
(2) Visually check pump for evidence of cracks, corrosion, or damage.  Remove corrosion.

b. Motor.
(1) Clean motor exterior using filtered compressed air or vacuum.  Wipe off using rag moistened with

an approved solvent.  Clean terminals and wipe wires free with lint-free cloth or electrician's
brush.

(2) Visually inspect for burned, bent, loose, corroded, or otherwise damaged terminals.  Inspect
wiring for breaks, loose connections, or other obvious damage.  Tighten loose connections,
replace damaged terminals, and replace damaged wiring.  Touch up paint according to
TB 43-0144.

4-7.2.1.2  Repair

a. Removal.  Remove seawater pumps assembly from mounting according to the following procedures:

WARNING

Make sure pump motor controller(s) are electrically dead before starting removal.

(1) Open (OFF) switchboard circuit breakers P6 (ROWPU BOOSTER PUMP No. 1) and (ROWPU
BOOSTER PUMP No. 2).  Redtag circuit breakers with: "WARNING - DO NOT ACTIVATE. REPAIRS
BEING MADE."
(2) If seawater pump 1 is to be removed, close valves SW9, SW 11, SW1 6, and SW24.  If seawater
pump 2 is to be removed, close valves SW10, SW12, SW17, and SW25.
(3) Tag and disconnect electrical wiring.
(4) Disconnect all piping to pump assembly and allow water to drain into bilge.
(5) Remove mounting bolts and remove pump assembly.

b. Disassembly and repair of seawater pump.  Disassemble and repair seawater pump TC-30 according to
the manufacturer's service manual in Appendix B.  Use repair parts listed in Appendix G of
TM 55-1930-209-14 & P-18. Retouch or paint in accordance with TB 43-0144.

c. Repair of motor.  Repair motor by tightening loose connections, replacing damaged terminals, or
replacing damaged wiring.

d. Reinstallation of seawater pumps assembly.
(1) Reinstall pump assembly and tighten mounting bolts.
(2) Connect all piping.
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(3) Connect electrical wiring as tagged.
(4) Energize pump motor controllers by closing switchboard circuit breakers P6 and P7 to provide

power to seawater pump motor controllers.  Remove red tags.
(5) Open valves SW9, SW11, SW1 6, and SW24 if pump 1 was removed.  Open valves SW10,

SW12, SW17, and SW25 if pump 2 was removed.

CAUTION

Seawater pumps are self-priming and are cooled by water passing through the
pump.  If pumps are operated without water, they will be damaged.

(6) Momentarily energize pump motor controller by turning power on and starting pump 1 or 2 (Figure
3-1).  Listen for pump moving water.  If pump is moving water, repair is complete.  Make
appropriate entry in maintenance records.  If pump does not start moving water within 30
seconds, turn off pump and troubleshoot.

4-7.2.1.3  Replacement

a. Removal. Remove seawater discharge pump assembly as indicated in step a in paragraph 4-7.2.1.2.
b. Installation. Obtain seawater pump assembly from void 4 starboard.  Install seawater discharge pump

assembly as indicated in step d in paragraph 4-7.2.1.2.

4-7.2.2 Seachest (Void 2 starboard or Void 4 port)

4-7.2.2.1  Cleaning and inspection

a. Clean exterior of seachest with brush and hot soapy water or an approved solvent.  Wipe dry with a clean
cloth.

b. Visually check for corrosion, chipped paint, or leaks.  Remove corrosion and touch up paint according to
TB 43-0144.  Replace flange gaskets to stop leaks.  Replace access cover gaskets as given in paragraph
4-7.2.2.2.

4-7.2.2.2  Repair.  Replace access plate gasket as follows:

a. Remove 19 nuts with lockwashers attaching access plate with synthetic rubber gasket.
b. Remove access plate with gasket.
c. Remove gasket from access plate.
d. Clean tank and access plate mating surface.
e. Install access plate with new gasket.
f. Secure access plate with 19 nuts and lock washers.
g. Touch up paint in accordance with TB 43-0144.
h. Check for leaks.

4-7.2.3  Seawater strainer
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4-7.2.3.1  Cleaning and inspection

a. Clean exterior of strainers listed below with brush and hot soapy water or an approved solvent.  Wipe dry
with clean cloth.  Clean or switch strainer basket as given in paragraph 4-7.2.3.2 below.

STRAINER LOCATION QUANTITY
Void 2 starboard 2
Void 2 port 1
Void 4 port 1

b. Visually check for leaks.  Replace flange gasket or cover gasket to stop leaks.

4-7.2.3.2  Seawater strainer basket switching and cleaning.  When pressure difference (see list below) indicates seawater
strainer must be cleaned, basket must be switched (T-bolt handle or handwheel type) and dirty basket must be cleaned as
follows.

STRAINER LOCATION PRESSURE GAUGE DIFFERENCE BARGE
Void 2 starboard 8 1, 2, and 3
Void 2 port 8 1, 2, and 3
Void 4 port 2 2 and 3

a. Changing flow.
(1) Loosen diverter plug locking flange by turning locking T-bolt handle/handwheel counterclockwise.
(2) Turn handle toward clean basket until it stops.

NOTE

Never operate strainer with diverter plug unseated.  Sediment may collect under
plug and prevent a tight seal.

(3) Tighten locking flange by turning locking T-bolt handle/handwheel clockwise to seat diverter plug.
Do not over tighten.

b. Removing and cleaning strainer basket.
(1) Loosen yoke screw until yoke swings free.
(2) Pull basket handle straight up to remove basket.

CAUTION

Do NOT leave basket well open for more than 10 minutes.  Diverter plug does not
completely cut off water and water will seep into open well.

Do NOT use any petroleum based products to clean basket.  Be careful not to
damage basket.  Do not use wire brush.

(1) Clean basket on weatherdeck with soft brush and flush with drinking water.
(2) Use compressed air to dislodge difficult particles.
(3) Flush with drinking water.
(4) Wipe interior of basket with clean cloth before reinstalling.
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c. Replacing strainer basket.
(1) Lower cleaned basket, or new basket if existing basket cannot be cleaned, into well.
(2) Swing yoke over basket well until end fits over stud.
(3) Be sure O-rings on cover rest in machined grooves before tightening yoke screw securely.  Do
NOT overtighten.

4-7.2.3.3  Replacement

a. Removal.
(1) Close following Seawater System (SW) valves:

STRAINER LOCATION VALVES
Void 2 starboard SW1, SW9 (Strainer 1)

SW2, SW10 (Strainer 2)
Void 2 port SW3, SW27 (Strainer 3)
Void 4 port SW37, SW38

(2) Disconnect piping
(3) Remove mounting hardware.
(4) Remove strainer.

b. Installation. Install strainer in reverse order of removal in step a.

4-7.2.4 Strainer Inlet and outlet pressure gauges

4-7.2.4.1  Cleaning and Inspection

a. Wipe clean pressure gauges listed below with rag dampened with hot soapy water or an approved
solvent.  Wipe dry with clean cloth.

PRESSURE GAUGE LOCATION BARGE
Void 2 starboard 1, 2, and 3
Void 2 port 1, 2, and 3
Void 4 port 2 and 3

b. Visually inspect for damage or leaks.  Correct leak by tightening or replacing connector or tubing.
Replace damaged pressure gauge.

4-7.2.4.2  Replacement

a. Removal.
(1) Close following seawater valves as necessary:

VALVE VALVE LOCATION BARGE
SW31 or SW32 Void 2 starboard 1, 2, and 3
SW33 or SW34 Void 2 starboard 1, 2, and 3
SW34 or SW35 Void 2 port 1, 2, and 3
SW45 or SW46 Void 4 port 2 and 3
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(2) Remove pressure gauge.
(3) Cover tube opening to prevent foreign material from entering.

b. Installation.  Install pressure gauge in reverse order of removal in step a.

4-7.2.5 Seawater filter 1 and 2 (Lakos separator)

4-7.2.5.1  Cleaning and Inspection

a. Wipe clean exterior of filter with rag dampened with hot soapy water or an approved solvent.  Wipe dry
with clean cloth.

b. Visually inspect exterior for damage, leaks, corrosion, or chipped paint.  Clean corrosion and touch up
paint according to TB 43-0144.  Open inspection/clean port located on top at lower end of filter and
inspect for larger particles.  Remove larger particles if necessary.

4-7.2.5.2  Seawater filter purging and draining.  Seawater filters 1 and 2 (separators) must be regularly purged during
seawater system operation to prevent solids from overfilling filter collection chambers.

a. Purge according to the following schedule:
(1) In water that is not overly dirty or contaminated - about 15 seconds during every 8 hours of

operation.
(2) In water that is dirty - about 15 seconds during every hour of operation or as needed.

b. Drain filters by:

NOTE

Drain only filter(s) in active use.  If only one ROWPU system is in use with just one
seawater pump, then drain only filter(s) in use.

(1) Opening seawater valves SW22 (filter 1), SW23 (filter 2), and SW26 for time specified in
paragraph a above.

(2) Close valves SW22, SW23, and SW26.
(3) Record time/date of purging in operations log.

4-7.2.5.3  Replacement

a. Removal.
(1) Close seawater valves SW20 and SW22 of seawater filter 1 or SW23 and SW26 of seawater filter

2.
(2) Disconnect piping from filter.
(3) Remove hardware securing filter to deck and remove filter.

b. Installation.  Install filter in reverse order of removal in step a.  Refer to the installation procedures in the
manufacturer's service manual in Appendix B.

4-7.2.6 Seawater discharge pump OFF/ON/START and local START/STOP switches.

WARNING

Make sure ROWPU control station 1 or 2 Is electrically dead before starting repair
or removal.  Redtag switchboard circuit breaker P6 (ROWPU BOOSTER PUMP No.
1) or P7 (ROWPU BOOSTER PUMP No. 2).  Redtag circuit breaker with: "WARNING
- DO NOT ACTIVATE. REPAIRS BEING MADE."
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4-7.2.6.1  Cleaning and inspection

a. Make sure ROWPU control station for pump being repaired is electrically dead by opening (OFF)
switchboard circuit breaker P6 for seawater pump 1 or P7 for seawater pump 2.  Redtag circuit breaker
with: “WARNING - DO NOT ACTIVATE. REPAIRS BEING MADE."

b. Wipe clean exterior of control station with clean rag.  Open control station door and vacuum clean or
clean inside with electrician's brush.  Avoid using solvents for cleaning inside of control station.  Solvents
leave a greasy film on components that may reduce electrical conductivity.

c. Check fuse.  Replace if necessary.
d. Visually inspect for indications of burns, corrosion, loose connections, damaged parts, or chipped paint.

Clean corrosion from contacts and terminals, tighten loose connections, and replace damaged parts.
Clean electrical contacts with silver polish, fine sandpaper, or burnishing tool.  DO NOT use emery paper
or emery cloth or steel wool.  Vacuum to remove residue.  Touch up paint according to TB 43-0144.

4-7.2.6.2  Test and repair

a. With main circuit breaker P6 or P7 on switchboard closed (ON).  Check control station input line voltage
across points L1 and L2, L2 and L3, and L1 and L3 (Figure 4-1).  If voltage across any two points is 0,
power source is at fault.  Go to step b to correct problem.  If voltage across all three pairs of points is 440,
go to step c to check control station output voltage.

b. Check circuit breaker P6 or P7 output line voltage.  If voltage across any two lines is 0, circuit breaker or
power source is at fault.  If circuit breaker voltage across all three line pairs is 440, replace power cable
from circuit breaker to control station.

c. Check control station output line voltage across points T1 and T2, T2 and T3, and T1 and T3.  If voltage
reading across any of the terminal pairs is 0, check motor controller thermal units using Figure 4-1 as
given in step d below.  If voltage across all terminal pairs is 440, pump motor is at fault and check motor
as given in paragraph 4-7.2.1.

d. Check voltage of overload protection thermal units across points K1 and K2, K2 and K3, and K1 and K3.
If voltage across any terminal pair is 0, replace faulty overload protection thermal unit.  If voltage across
all terminal pairs is 440, go to step e.

e. Check transformer output voltage from terminal board TB 12 to TB 19.  If voltage is 110, go to step f.  If
voltage reading is not 110, check continuity of fuse and wire from transformer to TB12 and wire from
transformer to TB19.  Replace fuse or wire if at fault.

f. Check transformer input voltage across points L1 and L2.  If voltage is not 440, replace wires to
transformer.  If voltage is 440 and voltage in step e was 0, replace transformer.  If voltage is 440 and
voltage in step e was 110, go to step g

g. Open (OFF) and secure main circuit breaker P6 or P7 on switchboard and check control station continuity
as follows:
(1) Check continuity of ON/OFF/START switch in ON position from terminal board TB12 to TB6.  If

check indicates a closed circuit, go to step (2).  If check indicates an open circuit, check continuity
of wires from points P1 to TB6 and TB12 to P3.  If check indicates an open circuit in wire, replace
faulty wire.  If check indicates a closed circuit in both wires, replace faulty ON/OFF/START
switch.

(2) Depress pump 1 or pump 2 local STOP switch and check continuity from TB14 to TB15.  If check
indicates closed circuit, go to step (3).  If check indicates an open circuit, check continuity of wires
from TB14 to S4 and TB 15 and S3. If check indicates an open circuit, replace faulty wires.  If
check indicates a closed circuit in both wires, replace faulty STOP switch.
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(3) Depress pump 1 or pump 2 local START switch and check continuity from P2 to L4.  If check
indicates closed circuit, go to step (4).  If check indicates an open circuit, replace faulty wire.  If
check indicates an open circuit, check continuity of wires from P2 to S2 and L4 to S1.  If check
indicates closed circuit in all wires, replace faulty START switch.

(4) Check continuity of wires from L4 to M1, M2 to N1, and N2 to TB14.  If check indicates closed
circuit, go to step h.  If check indicates an open circuit, replace faulty wires.

h. If no fault was found in steps e thru g, replace main contactor.

4-7.2.7 Cooling pump motor controller

WARNING

Make sure cooling pump motor controller is electrically dead before starting repair
or removal.  Redtag power panel 1 circuit breaker 1P5 with: "WARNING - DO NOT
ACTIVATE.  REPAIRS BEING MADE."

4-7.2.7.1  Cleaning and inspection

a. Make sure cooling pump motor controller is electrically dead by opening (OFF) power panel 1 circuit
breaker 1P5.  Redtag circuit breaker with: "WARNING - DO NOT ACTIVATE.  REPAIRS BEING MADE."

b. Wipe clean exterior of motor controller with clean rag.  Open motor controller door and vacuum clean or
clean inside with electrician's brush.  Avoid using solvents for cleaning inside of motor controller.
Solvents leave a greasy film on components that may reduce electrical continuity.

c. Check fuse.  Replace if necessary.
d. Visually inspect for indications of burns, corrosion, loose connections, damaged parts, or chipped paint.

Clean corrosion from contacts and terminals, tighten loose connections, and replace damaged parts.
Clean electrical contacts with silver polish, fine sandpaper, or burnishing tool.  DO NOT use emery paper
or steel wool.  Vacuum to remove residue.  Touch up paint according to TB 43-0144.

4-7.2.7.2  Test and repair

a. With power panel 1 circuit breaker 1P5 closed (ON), check motor controller input line voltage across
points A1 and B1, B1 and C1, and A1 and B1 (Figure 4-2).  If voltage across any terminal pairs is 0 power
source is at fault, go to step b to correct problem.  If voltage across all three terminal pairs of points is
440, go to step c.

b. Check circuit breaker 1P5 output line voltage.  If voltage across any terminal pairs is 0, circuit breaker or
power source is at fault.  If circuit breaker voltage across all three terminal pairs is 440, replace power
cable from circuit breaker to motor controller.

c. Close motor controller disconnect switch and check line voltage across points A2 and B2, B2 and C2, and
A2 and C2.  If voltage across any terminal pair is 0, check main contactor contacts.  If bad or corroded,
clean or replace contacts.  If contacts are good, replace disconnect switch.  If voltage across all three
terminals is 440, go to step d to check motor controller output voltage.

d. Check output voltage across points T1 and T2, T2 and T3, and T1 and T3.  If voltage across any terminal
pairs is 0, go to step e.  If voltage across all three terminal pairs is 440, check motor connections and
continuity of wires from motor controller to motor.  If connections and wires are good, replace motor.

e. Check voltage of overload protection thermal units across points N1 and T1, N2 and T2, and N3 and T3.
If voltage across any terminal pair is 0, replace faulty overload protection thermal unit.  If voltage across
all terminal pairs is 440, go to step f.
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Figure 4-1.  ROWPU Control Station Schematic

f. Check transformer input voltage across points L1 and L2.  If voltage is not 440, replace wires to
transformers.  If voltage is 440, check transformer output voltage across points X1 and X2.  If voltage is
not 110, replace transformer. If voltage is 110, go to step g.

g. Open (OFF) and secure power panel 1 circuit breaker 1P5 and check motor controller continuity as
follows:
(1) Check continuity of wires from X1 to TB1.  If check indicates a closed circuit, go to step h.  If

check indicates an open circuit, check continuity of wire from points X1 to J1 and from points J1
to TB1.  If check indicates an open circuit, replace faulty wire.  If checks indicates all closed
circuits, replace fuse.
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Figure 4-2.  Cooling Pump Motor Controller Schematic

(2) Depress STOP switch and check continuity of wires from TB1 to TB3.  If check indicates a closed
circuit, go to step (3).  If check indicates an open circuit, check continuity of wires from TB1 to D2
and TB3 and D1.  If check indicates an open circuit, replace faulty wires.  If check indicates a
closed circuit in all wires, replace faulty STOP switch.

(3) Depress START switch and check continuity of wires from TB2 to TB3.  If check indicates a
closed circuit, go to step (4).  If check indicates an open circuit, check continuity of wires from
TB2 to E2 and TB3 to E1.  If check indicates an open circuit, replace faulty wires.  If check
indicates a closed circuit in all wires, replace faulty START switch.

(4) Check continuity of wires from main contactor coil connection U1 to TB2, auxiliary contact of main
contactor connection V2 to TB3, overload contact connection W1 to transformer connection X2,
and overload contact connection W2 to main contactor coil connection U2.  If check indicates an
open circuit, replace faulty wires.  If check indicates a closed circuit in all wires, go to step h.

h. If no fault was found in steps e thru g, replace main contactor.
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4-7.2.7.3  Replacement

a. Removal.

WARNING

Make sure cooling pump motor controller is electrically dead before starting repair
by opening (OFF) circuit breaker 1P5 on power panel.  Redtag circuit breaker with:
"WARNING - DO NOT ACTIVATE.  REPAIRS BEING MADE."

(1) Tag and disconnect wiring with connection information.
(2) Remove attaching hardware and remove motor controller.

b. Installation
(1) Install motor controller using attaching hardware
(2) Connect wiring
(3) Close (ON) circuit breaker 1P5 on power panel
(4) Check operationally that motor controller operates normally.

4-7.2.8 Cooling pump

4-7.2.8.1  Cleaning and Inspection

a. Pump.

(1) Clean exterior of pump with brush and hot soapy water or with an approved solvent.  Rinse thoroughly and dry
with filtered compressed air.

(2) Visually check pump for evidence of cracks, corrosion, or damage.  Remove corrosion.  Touch up
paint according to TB 43-0144.

b. Motor.
(1) Clean motor exterior using filtered compressed air or vacuum.  Wipe off using rag moistened with

an approved solvent.  Clean terminals and wipe wires free with lint-free cloth or electrician's
brush.

(2) Visually inspect for burned, bent, loose, corroded, or otherwise damaged terminals.  Inspect
wiring for breaks, loose connections, or other obvious damage.  Tighten loose connections,
replace damaged terminals, and replace damaged wiring.  Touch up paint according to
TB 43-0144.

4-7.2.8.2  Repair

a. Removal.  Remove cooling pump from mounting according to the following procedures:

WARNING

Make sure cooling pump motor Is electrically dead before starting repairs.  Redtag
power panel circuit breaker 1P5 and controller main switch with: "WARNING - DO
NOT ACTIVATE.  REPAIRS BEING MADE."

(1) Open power panel 1 circuit breaker 1P5 and open controller main switch (Figure 3-1).
(2) Close cooling pump supply valve SW27 and discharge valve SW47.  On Barges 2 and 3, also

close valve SW28.
(3) Tag and disconnect electrical wiring.
(4) Disconnect all piping to pump assembly and allow water to drain to bilge.
(5) Remove mounting bolts and remove pump assembly
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b. Disassembly and repair of cooling pump.  Disassemble and repair cooling pump according to Aurora
Pumps Instruction Manual In Appendix B.  Use repair parts listed in Appendix G of TM 55-1930-209-14 &
P-18.

c. Reinstallation of cooling pump.  Reinstall cooling pump according to following procedures:
(1) Reinstall pump assembly and tighten mounting bolts.
(2) Connect all piping.
(3) Connect electrical wiring.
(4) Energize cooling pump motor controller by closing power panel 1 circuit breaker 1P5.  Close main

switch on motor controller.  Remove red tags.
(5) Open valves SW27, SW28 (Barges 2 and 3 only), and SW47.  Make sure valve SW3 is open and

seawater strainer 3 is not clogged.
(6) Momentarily start cooling pump and listen for pump moving water.  If pump is moving water,

repair is complete.  Make appropriate entry in maintenance records.  If pump is not moving water
within 30 seconds, turn off pump and troubleshoot.

4-7.2.8.3  Replacement

a. Removal.
(1) Close seawater valves SW27 and SW47.  On Barges 2 and 3, also close valve SW28.
(2) Tag and disconnect wiring from motor.
(3) Disconnect piping from pump.
(4) Remove hardware securing pump assembly to foundation.
(5) Remove pump assembly.

b. Installation. Install pump assembly in reverse order of removal in step a.

4-7.2.9 Pressure regulator (chlorination unit seawater supply line)

4-7.2.9.1  Cleaning and inspection

a. Wipe clean exterior of pressure regulator with rag dampened with hot soapy water or an approved
solvent.  Wipe dry with clean cloth.

b. Visually inspect for damage or leaks.  Correct leak by tightening connection.  Replace damaged regulator.

4-7.2.9.2  Replacement

a. Removal.
(1) If chlorination unit valve CU11 is in position A, turn to position C.  If chlorination unit valve CU11

is in position B, leave in that position.
(2) Close seawater valves SW47 and SW48.
(3) Remove pressure regulator.

b. Installation. Install pressure regulator in reverse order of removal in step a.

4-7.2.10  Pressure gauge (chlorination unit seawater supply line)

4-18



TM 55-1930-209-14&P-2

4-7.2.10.1  Cleaning and inspection

a. Wipe clean exterior of pressure gauge with rag dampened with hot soapy water or an approved solvent.
Wipe dry with clean cloth.

b. Visually inspect for damage or leaks.  Correct leak by tightening connections.  Replace damaged
pressure gauge.

4-7.2.10.2  Replacement

a. Removal.
(1) If chlorination unit valve CU11 is in position A, turn to position C.  If chlorination unit valve CU11

is in position B, leave in that position.
(2) Close seawater valves SW47 and SW48.
(3) Remove pressure gauge.

b. Installation.  Install pressure gauge in reverse order of installation.

4-7.2.11  Seawater to chlorination In-line filter 3 (chlorination unit seawater supply line)

4-7.2.11.1  Cleaning and Inspection

a. Wipe clean exterior of filter (Figure 1-5) with rag dampened with hot soapy water or an approved solvent.
Wipe dry with clean cloth.

b. Visually inspect for damage or leaks.  Correct leak by tightening connections.  Replace damaged filter
assembly.  Replace filter element when pressure gauge pressure drops from 10 psi to about 8 psi.

4-7.2.11.2  Filter element replacement.   When pressure gauge adjacent to filter drops in pressure from 10 psi to about 8
psi, replace filter element as follows:

a. If chlorination unit valve CU11 is in position A, turn to position C.  If chlorination unit valve CU11 is in
position B, leave in that position.

b. Close seawater valves SW47 and SW48.
c. Use in-line hose bib to drain excess water from line, then close hose bib.
d. Unscrew filter body and drain.  Clean and replace filter element.
e. Replace filter body to housing

4-7.2.11.3  Filter assembly replacement

a. Removal.
(1) Perform steps a thru d.
(2) Disconnect piping from filter assembly.
(3) Remove filter assembly.

b. Installation.  Install filter assembly in reverse order of removal in step a.

4-7.2.12  Seachest and ballast tank air escape valve
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4-7.2.12.1  Repair

a. On face of valve located on top of deckhouse, remove three cap screws holding cap in place.
b. Carefully remove cap, protective mesh, space ring, and flame screen from valve body.
c. Clean all these components with soap and water using a stiff brush if necessary.
d. Visually inspect parts for damage and replace damaged parts.
e. Install parts in air escape body in reverse order of removal.  Tighten three cap screws holding cap in

place.

4-7.2.12.2  Replacement

a. Removal.  Burn off ballast tank escape valve and unscrew seachest escape valve.
b. Installation.  Weld on new ballast tank escape valve and screw on new seachest escape valve.

4-7.2.13  Generator cooling inlet and outlet temperature gauges

4-7.2.13.1  Cleaning and inspection

a. Wipe clean temperature gauges listed below with rag dampened with hot soapy water or an approved
solvent.  Wipe dry with clean cloth.

TEMPERATURE GAUGE LOCATION GENERATOR BEING COOLED
Void 4 port Service generator 1
Void 4 starboard Service generator 2
Void 4 starboard Auxiliary generator 3

b. Visually Inspect for damage or leaks.  Correct leak by tightening connections.  Replace damaged gauge.

4-7.2.13.2  Replacement

a. Removal.  Close following seawater valves as necessary:

VALVE VALVE LOCATION
SW38 or SW39 Void 4 port (Service generator 1)
SW40 or SW41 Void 4 starboard (Service generator 2)
SW42 or SW43 Void 4 starboard (Auxiliary generator 3)

b. Installation.  Install temperature gauge in reverse order of installation in step a.

4-7.2.14  Ballast tank. Repair ballast tank when leak is noted at access plate as follows:

a. Empty ballast tank as given in paragraph 3-3.6.
b. Remove 24 screws attaching access plate with synthetic rubber gasket.
c. Remove access plate with gasket.
d. Remove gasket from access plate.
e. Clean tank exterior and access plate gasket mating surface.
f. Install access plate with new gasket.
g. Secure access plate with 24 screws.
h. Touch up paint in accordance with TB 43-0144.
i. Check for leaks when tank is full.
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4-7.2.15  Ballast tank liquid level Indicator

4-7.2.15.1  Cleaning and inspection

WARNING

Make sure equipment monitoring system is off before starting cleaning and
Inspection.

a. Clean tank liquid level indicator connections and equipment monitoring system connections by vacuuming
or cleaning with electrician's brush.

b. Visually inspect for corrosion, loose connections, or damaged wiring.  Clean corrosion, tighten loose
connections, and replace damaged wiring.

4-7.2.15.2  Test

WARNING

Make sure equipment monitoring system is off before performing continuity check.

a. Check continuity between sensor and monitoring system main processor.  If continuity test indicates a
closed circuit, perform sensor test in steps b thru e.  If continuity test indicates an open circuit, clean,
inspect, and repair as given in paragraph 4-7.2.15.1.

NOTE

Storage tank liquid level indicator test is to be performed using the equipment
discussed in TM 55-1930-209-14 & P-11.  This procedure is to be used when sensor
readings are onscale and stable but are inaccurate.

b. Check level indicated on visual flag level indicator. If level does not agree with monitor display page
(Figure 3-3), go to step c.

c. Select EDIT MENU option 1 to activate sensors as given in paragraph 3-6.2 in
TM 55-1930-209-14&P-11.

d. Check that the following span reference value as shown on Drawing 23285 in Appendix B and the value
for drinking water tanks shown on the edit page agree.

SCALE IN OFFSET SPAN RANGE CALIBRATION
120 0 1832 0 6
107 0 1962 0 6
86 0 2255 0 6

e. Calibrate sensor by calculating new offset using the following equation:

(Actual Reading - Displayed Reading) x 3840 + Old Offset
Full Scale
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f. Repeat calculation until monitor screen value is within +1 percent of desired reading.
g. If desired reading cannot be obtained, notify shift leader or bargemaster that liquid level indicator ROLI

transmitter must be replaced and that IGS should be notified.

4-7.2.15.3  Replacement

a. Removal.
(1) Empty ballast tank as given in paragraph 3-6.2.
(2) Tag and disconnect all electrical wires.
(3) Disconnect two pipe unions connecting liquid level indicator to tank.  Remove indicator.
(4) Remove liquid level indicator.

b. Disassembly and repair.
(1) Unclamp ROLl transmitter.
(2) Unclamp flag channel assembly from casing.
(3) Remove top and bottom end caps and remove float assembly from inside of casing.  Flush clean

inside of casing with drinking water and wipe clean float assembly.
(4) Wipe clean flag channel assembly.
(5) Reinstall new ROLI transmitter, visual flag channel assembly, and switches as necessary.  Orient

parts as shown in Transamerica Delaval Drawing No. 87707 in Appendix B.
c. Installation.

(1) Install liquid level indicator with two unions to tank.
(2) Connect all electrical wires tagged previously.
(3) Refill tank and recalibrate liquid level sensor as given in paragraph 4-7.2.15.1.

4-7.2.16  Piping and valves.   Replace piping or valves, or repack worn or damaged valves according to procedures in
TM 55-503.
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CHAPTER 5  STORAGE

5-1 Short-term storage.  If barge is to be taken out of service for more than 7 days but less than 30 days, and
seawater system will not be used while in storage, follow normal shutdown procedures in paragraph 3-4.  Inspections are
not required for this system during short-term storage.

5-2 Administrative storage.  If barge is to be taken out of service for more than 30 days but less than 6 months,
barge remains a unit responsibility and shall be maintained by unit personnel.

5-2.1 Administrative storage procedures, generators in use.  If barge is placed in administrative in-water storage,
with generators in use, seawater system will be processed as follows:

NOTE

Valve numbers referred to in following procedures are the same as shown in
Figures 1-3 and 1-4 for ROWPU and ballast seawater supply, Figures 1-5 and 1-1
for air conditioner and seawater cooling and Figures 1-6, 1-7, and 1-8 for diesel
engine generator seawater cooling.

a. Make sure barge is at desired trim.  If not, follow procedures in paragraphs 3-3.5 and 3-3.6 to obtain
desired trim.

b. Shutdown seawater supply to ROWPU's by following procedures in paragraph 3-4.1.
c. Shutdown seawater supply to chlorination and air conditioning units by following procedures in paragraph

3-4.3.
d. Open switchboard circuit breakers P6 and P7.
e. Open power panel 1 circuit breaker 1P5.
f. Make sure valves SW1 thru SW4, SW18, and SW26 are closed.

g. Open all remaining seawater system valves; SW5 thru SW13, SW16 thru SW36, SW47, and SW48.
h. Open pipes at lowest point and drain into bilge.
i. Clean glass pressure gauges and indicators with a clean, lint-free cloth.
j. Clean grease coated surfaces with a clean, lint-free cloth moistened with cleaning solvent.  Scrub off hard

deposits with a bristle brush that has been dipped in solvent.  Dry surfaces with a clean, lint-free cloth.
k. Thoroughly clean all other external surfaces to remove any corrosion or other foreign matter.  Clean all

surfaces except electrical parts with soapy water and a stiff bristle brush.  Then flush with clean water.
Clean motor controllers and remote START/STOP switches by wiping with a clean cloth moistened with
silicone spray lubricant.  Remove corrosion by wire brushing or sanding.

I. Touch up paint, as necessary, to match surrounding areas (TB 43-0144). Do not paint threads or labels.
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5-2.2 Administrative storage procedures, generators off.  If barge will be placed in administrative in-water storage,
with generators inactivated, seawater system shall be processed as required in paragraph 5-2.1 with these additional
procedures:

a. Make sure generators are inactivated in accordance with procedures in TM 55-1930-209-14 & P-9.
b. Close valves SW37 and SW49.
c. Open valves SW38 thru SW46.
d. Open pipes at lowest point and drain into bilge.

5-2.3 Administrative storage inspection.  When barge is in storage, seawater system shall be inspected at least
every 30 days.  Check for corrosion, damage, and pilferage.  Correct as necessary.

5-3 Long-term storage.  If barge is to be taken out of service for 6 months or more, turn it in to depot for preparation
and placement into long-term storage.  If barge is in administrative storage and is to be taken out of service and placed in
depot long-term storage (6 months or more), process seawater system for normal operations as specified below before
releasing to depot

a. Perform before operation checks in Appendix C.
b. Check that seawater system operates satisfactorily while performing procedures in Chapter 3, Section III.
c. Perform during operation checks in Appendix C.
d. Upon successful completion of Inspection, including after operation checks, release seawater system to

depot for long-term storage.
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CHAPTER 6 MANUFACTURERS' SERVICE MANUALS/INSTRUCTIONS

6-1  General.  The manufacturers' service manuals/instructions listed below provide additional information on components
of the seawater system A copy of each manual/set of instructions is contained in Appendix B.  It may be necessary to
refer to both these manuals/instructions and to drawings listed in Appendix A while performing the procedures in this TM.

Component Document title Manufacturer

Seawater pump Repair instructions for Hydraunautic
size 2x4x9 Turbocraft Single Stage 6338 Lindnar Drive
TC-30 Centrifugal Pumps Goleta, CA 9301

Duplex Strainer Series No 50 Hayward Duplex Strainers Hayward Industrial
Model 50 Products Inc.

900 Fairmont Ave.
Elizabeth, NJ 07207
(201) 351- 5400

Cooling pump, series Aurora Pumps Instruction Aurora Pump
321, M1X1-1/2X6 Manual, Model 321 800 Airport Road

North Aurora, IL 60542
(312) 859-7600

Lakos separator L-FD Industrial Service Claude Laval Corp.
Separators 1911 N Helm

Fresno, CA 93703
(209) 255-1601

Tank air escape valve type Tank Air Escape Valves, Robert H Wager Co, Inc.
1600T and 1600W Model 1600 Passaic Avenue

Chatham, NJ 07928
(201) 635-9200

Sure site day tank Gems Liquid Level Indicators Transamerica DeLaval Inc.
liquid level indicator Gems Sensors Division
part no.  86210, type 2 Cowles Road

Plainsville, CT 06062
Ph: (203) 677-1311

Storage tank liquid level Gems Liquid Level Indicators
indicator part no.  86615, Dwg no.  87707, flag position
Type C, w/ ROLI 4-10ma

Cooling pump motor See Square D Class 8538
controller Combination Starter Catalog in

TM 55-1930-209-14 & P-9

Storage tank level sensor Drawing No.  23285 Rev.  A, Tracor Marcon, Inc.
Sensor Specifications; General, 13433 NE 20th Street
Gems Tank Level Sensor Bellevue, WA 98005

Ph: (206) 643-0912
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CHAPTER 7 MANUFACTURERS' WARRANTIES/GUARANTEES

7-1  General.  Information on the warranty/guarantee for components of the seawater system is supplied below.

Component Manufacturer Duration Coverage

Duplex strainer Hayward Industrial 1 year from date of Material and
series no.  50 Products Inc. shipment workmanship

900 Fairmont Ave
Elizabeth, NJ 07207
Ph: (201) 351-5400

Cooling pump Aurora Pump 1 year from date of Material and
series 321, M1X 800 Airport Road purchase workmanship
1-1/2X6 North Aurora, IL 60542

Ph: (312) 859-7600

Lakos separator Claude Laval Corp. 1 year from date of Material and
L-4042-FD-SC 1911 N.  Helm delivery workmanship

Fresno, CA 93703
Ph: (209) 255-1601

Tank air Robert H.  Wager Co., Inc 1 year from date of Material and
escape valve Passaic Avenue purchase workmanship
1600T Chatham, NJ 07928

Ph: (201) 635-9200

Sure site day Transamerica DeLaval 1 year from date of Material and
tank liquid level Gems Sensors Division purchase workmanship
indicator part no. Cowles Road
86210, type 2 Plainsville, CT 06062

Ph: (203) 677-1311

Storage tank liquid
level indicator part
no.  86615, type C w/
ROLI 4-10ma

Cooling pump motor See TM 55-1930-209-14&P-9
Electrical Power
Systems
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APPENDIX A

REFERENCES

A-1  Drawings

US Army Belvoir Research, Development and Engineering Center (97403)

13226E1892 ROWPU/Barge Arrangement

13226E1893 List of Label Plates

13226E1898 Seawater System

13226E1899 Seawater System Operational Instruction Placard

13226E1900 ROWPU Installation

13226E1904 ROWPU Operational Instruction Placard

13226E1911 Generators Cooling System

13226E1920 Compressed Air System

13226E1921 Compressed Air System Operational Instruction Placard

13226E1928 Alarm/Casualty Monitoring System

13226E1932 Electrical Power Schematic Diagram

13226E1933 Communication System

13226E1935 Electrical Power System Layout

13226E1939 Motor Controllers Schematic and Wiring Diagram

13226E1942 Ballast System

13226E1944 Equipment Shut Down System

13226E1952 Multimedia Filter Assembly (Barge 1 only)

13226E1953 Tank, Multimedia Filter (Barge 1 only)

13226E1954 Plate, Information Multimedia Filter (Barge 1 only)

13226E1955 Distributor Assy, Bottom, Multimedia Filter (Barge 1 only)

A-2  Painting

TB 43-0144 Painting of Vessels

A-3  Demolition To Prevent Enemy Use

TM 750-244-3 Procedures for Destruction of Equipment to Prevent Enemy Use

A-4  Maintenance

DA PAM 738-750 The Army Maintenance Management System (TAMMS)

TM 55-503 Marine Salvage and Hull Repair
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APPENDIX B

MANUFACTURERS' SERVICE MANUALS/INSTRUCTIONS

Component Document title Manufacturer

Duplex Strainer Series Hayward Duplex Hayward Industrial Products Inc
No.  50 Strainers Model 50 900 Fairmont Avenue

Elizabeth, NJ 07207
(201) 351-5400

Cooling pump, series Aurora Pumps Instruction Aurora Pump
321, M1X1-1/2x6 Manual, Model 321 800 Airport Road

North Aurora, IL 60542
(312) 859-7600

Lakos separator L-FD Industrial Service Claude Laval Corp
Separators 1911 N Helm

Fresno, CA 93703
(209) 255-1601

Tank air escape valve Tank Air Escape Valves, Robert H.  Wager Co., Inc.
type 1600T and 1600W Model 1600 Passaic Avenue

Chatham, NJ 07928
(201) 635-9200

Sure site day tank Gems Liquid Level Transamerica DeLaval Inc.
liquid level indicator Indicators Gems Sensors Division
part No.  86210, type 2 Cowles Road

Plainsville, CT 06062
(203) 677-1311

Storage tank liquid level Gems Liquid Level
indicator part No 86615, Indicators Dwg No.  87707,
Type C, w/ROLI 4-10ma flag position

Storage tank level Drawing No.  23285 Rev A, Tracor Marcon, Inc
sensor Sensor Specifications, 13433 NE 20th Street

General, Gems Tank Bellevue, WA 98005
Level Sensor (206) 643-0912

Cooling pump motor See Square D Class 8538
controller Combination Starter Catalog

in TM 55-1930-209-14&P-9
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APPENDIX C

Preventive maintenance checks and services (PMCS) for Seawater System

C-1  Introduction to PMCS

NOTE

TM 55-1930-209-14&P-19 contains PMCS for all systems on the ROWPU Barge.
This appendix contains only PMCS for the Seawater System

a. General.

(1) Systematic (B) before, (D) during, (A) after, and scheduled periodic PMCS are essential to ensure that the
Reverse Osmosis Water Purification Barge is in operational readiness at all times.  The purpose of the
PMCS program is to discover and correct deficiencies and malfunctions before they cause serious damage
or failure of the barges and their support systems.  An effective PMCS program requires that operators
report all unusual conditions noticed before, during and after operation as well as while performing periodic
PMCS.  All deficiencies and malfunctions discovered during maintenance inspections must be recorded,
together with the corrective action taken, on DA Form 2404 (Equipment Inspection and Maintenance
Worksheet).

(2) A schedule for preventive maintenance inspections and service should be established and adhered to.
When operating under unusual conditions, such as extreme heat or cold, it may be necessary to perform
PMCS more frequently.

(3) The PMCS items have been arranged and numbered in a logical sequence to provide for greater efficiency
and the least amount of downtime required for maintenance.

b. PMCS columnar entries.

(1) Item Number Column.  Checks and services are numbered in chronological order regardless of interval.
This column is used as a source of item numbers for the "Item Number" column on DA Form 2404,
Equipment Inspection and Maintenance Worksheet, in recording results of PMCS.

(2) Interval Column.  The interval columns tell you when to do a certain check or service:  before, during, or
after operation.  Sometimes a dot may be placed in more than one interval column which would mean you
should do the check or service at each of those intervals.

(3) Item to Be Inspected Column.  This column lists the common name of the item to be inspected such as "Air
Filters."

(4) Procedures Column.  This column tells you how to do the required checks and services.  Carefully follow
these instructions.

(5) Equipment is Not Ready/Available if Column.  This column tells you when and why your equipment cannot
be used.

NOTE

The terms "Ready/Available" and "Mission Capable" refer to the same status:
equipment Is on hand and Is able to perform Its combat missions.  (See DA PAM
738-750).

(6) Increased Inspections.  Perform weekly as well as Before Operations PMCS if:

(a) You are the assigned operator and have not operated the item since the last weekly PMCS.

(b) You are operating the item for the first time.

(7) Leakage definitions.  In checking for fluid leaks, the following leakage definitions apply to all ROWPU
barges and barge equipment, product water, and seawater leakage by class type.
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(a) Class I - Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.

(b) Class II - Leakage of fluid great enough to form drops, but not enough to cause drops to drip from the
Item being checked/inspected.

(c) Class III - Leakage of fluid great enough to form drops that fall from the item being
checked/inspected.

CAUTION

Equipment operation is allowable with minor leakages (Class I or II).  However, the
fluid level or operating pressure of the item being checked/inspected must be
considered.  When in doubt, notify the shift leader or bargemaster.

When operating with Class I or Class II leaks, continue to check fluid levels as
required by PMCS and operating instructions.

(8) The following fuel and hazardous material leakage procedures apply for any fuel, chemical, or bilge system.

WARNING

Class I, II or III leaks or seepage occurring In a fuel, chemical, or bilge container,
tank, line, piping, or valve can cause fire or health hazards.

(a) If any leaks or seepage from a fuel, chemical, or bilge container, tank, or fluid line is detected, it must
be immediately reported to the shift leader or bargemaster for corrective action.

(b) To prevent combustible or toxic fumes from collecting or contaminated material from spilling, exercise
extreme caution after detecting leaks or seepage of flammable or hazardous material.

c. Continuous operation.  When equipment must be kept in continuous operation for extended periods of time, check
and service only those items that can be checked and serviced without disturbing operations.  Perform complete
checks and services when the equipment can be shut down.

d. Maintenance log.  Always record the time and date of PMCS, any deficiencies noted, and corrective action taken
in the PMCS log book.

C-2  Major components.   The seawater system consists of the Reverse Osmosis Water Purification Unit (ROWPU) and
ballast seawater supply, the air conditioner cooling and chlorination unit seawater supply, and the diesel engine generator
cooling and seawater supply.  System components include; seachests, seawater strainers, pressure gauges and
regulators, seawater filters, pumps, water supply, ballast and chemical tanks, piping, valves, and associated electrical
circuitry and control panels.  Tables NO TAG through NO TAG list the major components of the seawater system, their
basic function and location on the barge.

C-3  Seawater system description.  The seawater system supplies seawater to the ROWPUs for processing, to the air
conditioning unit for cooling, to the ballast tank (Figures C-1 and C-2) for barge trimming, to the chlorination unit for
priming and cooling (Figure C-3 and C-4), and to the diesel generators (Figures C-5 and C-6) for cooling.  There are three
sources for supplying seawater; a forward seachest in void 2 starboard, a shell penetration in void 2 starboard and an aft
seachest in void 4 port.  The seachest in void 2 starboard supplies sufficient seawater to ROWPUs for processing when
the barge is anchored in 15 feet or more of water.  When anchored in from 10 to 15 feet of water, the starboard shell
intake supplies sufficient seawater to ROWPUs for processing.  When the barge is anchored or is pierside, seachest in
void 2 starboard can be used to supply seawater for the air conditioner and the chlorination unit.  Also, when the barge is
anchored or pierside, the seachest in void 4 port can be used to supply seawater for cooling diesel generators.
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Table C-1.  Preventive Maintenance Checks and Services for Seawater System

B - Before
D - During
A - After

D - Daily
W - Weekly
M - Monthly

Q - Quarterly
S - Semiannually
A - Annually

ITEM PROCEDURES EQUIPMENT
ITEM INTERVAL TO BE CHECK FOR AND HAVE IS NOT READY/
NO. INSPECTED REPAIRED OR ADJUSTED AVAILABLE IF

B D A D W M Q S A AS NECESSARY
SEAWATER
SYSTEM

WARNINGS
Be sure electrical power is OFF before
performing any maintenance or repair
on this system.  OPEN circuit breakers.
Redtag circuit breakers or motor con-
troller with "WARNING - DO NOT
ACTIVATE.  REPAIRS BEING MADE."
Observe safety precautions listed at the
beginning of this manual and in manu-
facturers' manuals/instructions.
High voltages and hazardous materials
are used in the operation of this
equipment
The power supply to the equipment
must be shut off before performing
PMCS.

NOTE
Open (OFF) switchboard circuit breakers:

a.  ROWPU 1 and 2 control station-
switchboard circuit breakers
P6 and P7 are open (OFF)

b.  Cooling pump controller-power panel
1 circuit breaker 1P5 Is open (OFF)

1 • • • • All Components a.  Wipe components clean, especially
gauges and control panels
(void 2 starboard)

• • • b.  Check for leaks, paying special atten- Class III leaks.
tion to all joints, valves, fittings and
piping Report leaks to shift leader or
bargemaster for corrective action

• • • c.  Check for damage, especially to Pressure gauge
pressure gauges, filters and control inoperable
panels
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Table C-1.  Preventive Maintenance Checks and Services for Seawater System (Continued)

B - Before
D - During
A - After

D - Daily
W - Weekly
M - Monthly

Q - Quarterly
S - Semiannually
A - Annually

ITEM PROCEDURES EQUIPMENT
ITEM INTERVAL TO BE CHECK FOR AND HAVE IS NOT READY/
NO. INSPECTED REPAIRED OR ADJUSTED AVAILABLE IF

B D A D W M Q S A AS NECESSARY
• • • d.  Check for loose or missing securements Securements

and fasteners.  Tighten and replace as and/or fasteners
necessary. loose or missing.

2 • • Wiring a. Check wiring for loose connections and Cables frayed.
frayed cables.  Secure as necessary.
Repair or replace damaged cables using
insulated tools

• b.  Visually check wiring for loose connec- Connections
tions.  If sparks are visible, immediately loose.
stop operation and report to shift leader
or bargemaster.

3 • • • Seawater a.  Ensure that seawater strainer baskets
Strainer (void 2 port and starboard) are dean and

properly installed.

• b.  Change flow, remove and clean, or
replace as follows.

1)  To change flow.
•  Loosen diverter plug locking flange

by turning locking T-bolt handle/
handlewheel counterclockwise.

•  Turn handle toward clean basket
until it stops.

CAUTION
Never operate strainer with diverter plug
unseated.  Sediment may collect
under plug and prevent a tight seal
causing damage to equipment.

•  Tighten locking flange by turning
locking T-bolt handle/handlewheel
clockwise to seat diverter plug.  Do
not overtighten.

2)  To remove and clean seawater
basket:

•  Loosen yoke screw until yoke
swings free.
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Table C-1.  Preventive Maintenance Checks and Services for Seawater System (Continued)

B - Before
D - During
A - After

D - Daily
W - Weekly
M - Monthly

Q - Quarterly
S - Semiannually
A - Annually

ITEM PROCEDURES EQUIPMENT
ITEM INTERVAL TO BE CHECK FOR AND HAVE IS NOT READY/
NO. INSPECTED REPAIRED OR ADJUSTED AVAILABLE IF

B D A D W M Q S A AS NECESSARY
• Pull basket handle straight up to

remove basket

CAUTIONS

Do NOT leave basket well open for more
than 10 minutes.  Diverter plug does not
completely cut off water and water will
seep Into open well.

Do NOT use any petroleum based
products to clean basket Be careful not
to damage basket Do not use wire
brush.

• Clean basket on weatherdeck with
soft brush and flush with drinking
water.

WARNINGS

DO NOT use compressed air to clean
clothing or work space.  High pressure
(HP) air turns small particles into danger-
ous projectiles that may injure people.

When using compressed air to clean
equipment, ALWAYS use protective
shield to protect eyes and face from fly-
ing particles.  Wear gloves and avoid skin
damage by closing buttons and collars
and rolling down shirt sleeves on work
clothing.

• Use compressed air to discharge
difficult particles

• Flush with drinking water

• Wipe interior of basket with dean
cloth before reinstalling

3) To replace strainer basket

• Lower cleaned or new basket into
well

• Swing yoke over basket well until
end fits over stud
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Table C-1.  Preventive Maintenance Checks and Services for Seawater System (Continued)

B - Before
D - During
A - After

D - Daily
W - Weekly
M - Monthly

Q - Quarterly
S - Semiannually
A - Annually

ITEM PROCEDURES EQUIPMENT
ITEM INTERVAL TO BE CHECK FOR AND HAVE IS NOT READY/
NO. INSPECTED REPAIRED OR ADJUSTED AVAILABLE IF

B D A D W M Q S A AS NECESSARY

• Be sure O-rings on cover rest in O-ring damaged
machined grooves before tighten- or missing
ing yoke screw securely Do not
overtighten.

• c.  Lubricate seawater pump motors and fit-
tings, if necessary, with grease as speci-
fied In manufacturer's manual

• d.  Be alert for unusual equipment noises,
smells or overheating that might indicate
pending equipment or system malfunc-
tion

4 • • • Seawater Pumps a.  When using seawater pumps 1 and 2 Class III leaks
(void 2 starboard).

1) Check seawater system components
for normal operation and for leaks

2) Inspect mounting bolts

3) Regularly monitor seawater strainer
input and output pressure gauges for:

• A pressure difference of 2-4 Hg
between the pressure gauges is
normal

• If the pressure difference reaches
8 Hg, turn handle on strainer to
route seawater flew through clean
strainer basket.

• Remove and clean dirty strainer
basket

• b.  Check gauges sand tubing for cracks or Class Ill leaks
leakage

5 • • • Seawater Filters a.  Drain seawater filters as follows:

NOTE

Drain only filter(s) In active use.  If only
one ROWPU system Is In use with Just one
seawater pump, then drain only filter(s) In
use.

Clean Water Operations
Drain filter 15 seconds every 8 hours
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Table C-1.  Preventive Maintenance Checks and Services for Seawater System (Continued)

B - Before
D - During
A - After

D - Daily
W - Weekly
M - Monthly

Q - Quarterly
S - Semiannually
A - Annually

ITEM PROCEDURES EQUIPMENT
ITEM INTERVAL TO BE CHECK FOR AND HAVE IS NOT READY/
NO. INSPECTED REPAIRED OR ADJUSTED AVAILABLE IF

B D A D W M Q S A AS NECESSARY

Dirty Water Operations

Drain filter 15 seconds per each hour
of operation.

1) Drain seawater filters by:

Seawater Open seawater
Filter No Valve No

1 22 and 26
2  23 and 26

1 and 2  22, 23 and 26

2) After draining, close valves SW22
and/or 23, and SW26

3) Record time/date of purging in opera-
tons log

6 • • Cooling Pump a. While supplying seawater to air condi-
tioning unit and/or chlorination system

using cooling pump (void 2 port) perform
the following:

1) Check for normal operation and leaks Class IIl leaks

2) Check cooling water strainer input Gauges
and output pressure gauges for inoperable
normal operation

• Pressure differences between the
two reading gauges is normal.

• If pressure difference between the
two gauges reaches 2 HG, turn
handle on the cooling water strainer
to route the seawater flow through
dean strainer basket

• Remove and clean dirty strainer
basket.

• Record date/time of strainer basket
change in operation log

3) When regulator outlet pressure gauge
drops 10 psi, replace in-line filters

4) Inspect mounting bolts
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Table C-1.  Preventive Maintenance Checks and Services for Seawater System (Continued)

B - Before
D - During
A - After

D - Daily
W - Weekly
M - Monthly

Q - Quarterly
S - Semiannually
A - Annually

ITEM PROCEDURES EQUIPMENT
ITEM INTERVAL TO BE CHECK FOR AND HAVE IS NOT READY/
NO. INSPECTED REPAIRED OR ADJUSTED AVAILABLE IF

B D A D W M Q S A AS NECESSARY

• If chlorination unit valve CU11 is In
OPEN position, turn to CLOSE
position

• Close seawater valves SW47 and
SW48

• Use in-line bib to drain excess
water from line, then close hose
bib

• Unscrew filter body and drain
Clean or replace filter element.

• Replace filter body In housing.

• Return CU11 and SW47 and SW48
to OPEN.

• • b. When supplying seawater for generator
cooling,

1) Check for normal operation and leaks Class III leaks.

2) Regularly monitor generator cooling
strainer input and output pressure
gauges(void 4 port on barges 2 and 3
only).

• Pressure difference of 2-4 psi
between the two groups is normal.

• If pressure differences between
input and output gauges reaches 8
psi, turn handle on generator cool-
ing system to route seawater
through clean strainer.

• Remove and clean dirty strainer
basket

• • c. Remove rust and corrosion.  Touch up or
paint in accordance with TB 43-0144 as
necessary.  Do not paint thread or labels.

• d. Lubricate air conditioning cooling pump
motor and fittings, if necessary, with
grease in each oil hole as specified in the
manufacturer's manual.
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Table C-1.  Preventive Maintenance Checks and Services for Seawater System (Continued)

B - Before
D - During
A - After

D - Daily
W - Weekly
M - Monthly

Q - Quarterly
S - Semiannually
A - Annually

ITEM PROCEDURES EQUIPMENT
ITEM INTERVAL TO BE CHECK FOR AND HAVE IS NOT READY/
NO. INSPECTED REPAIRED OR ADJUSTED AVAILABLE IF

B D A D W M Q S A AS NECESSARY

• Liquid Level e. Flush liquid level indicator with drinking
Indicator water as follows:

1) Empty seawater ballast tank

2) Disconnect 2 pipe unions connecting
indicator to tank Remove indicator.

3) Flush indicator by allowing drinking
water to flow into top pipe connector
and out of bottom pipe connector

4) Connect indicator to tank by tighten-
ing pipe unions

5) Check for leaks and for indication on
equipment monitoring system.  Check
visual flag indicator when ballast tank
is refilled

• f. If seawater source is high in debris
perform BLOWDOWN as follows

CAUTION

During seachest blowdown, be sure
regulator 2 pressure gauge reads
40 psi.  Reset if necessary by turning
adjusting screw.

1) Prestart

• Make sure air compressor is
operating.  If not, start up in
accordance with air compressor
system operation

• Check that compressed air
pressure regulator 2 is set to
40 psi as shown on regulator
gauge

• Make sure seachest is not in
use.
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Table C-1.  Preventive Maintenance Checks and Services for Seawater System (Continued)

B - Before
D - During
A - After

D - Daily
W - Weekly
M - Monthly

Q - Quarterly
S - Semiannually
A - Annually

ITEM PROCEDURES EQUIPMENT
ITEM INTERVAL TO BE CHECK FOR AND HAVE IS NOT READY/
NO. INSPECTED REPAIRED OR ADJUSTED AVAILABLE IF

B D A D W M Q S A AS NECESSARY

2) Operation

• Close seawater (SW) valves
SW11, SW2 and SW3

• Turn valve SW30 to position C,
SEACHEST.

• When regulator gauge reading
stabilizes at 3-5 psi, turn valve
SW30 to position A - VENT.

NOTE

If seachest obstruction Is not cleared,
repeat BLOWDOWN procedures.

WARNING

Do not open seachest unless valve
SW30 Is In position A - VENT.
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The Metric System and Equivalents

Linear Measure

1 centimeter = 10 millimeters = .39 inch
1 decimeter= 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches
1 dekameter = 10 Meters = 32.8 feet
1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain
1 decigram = 10 centigrams = 1.54 grains
1 gram = 10 decigram = 0.35 ounce
1 dekagram = 10 Grams = .35 ounce
1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms =  2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Liquid Measure

1 centiliter = 10 milliliters = .34 fluid ounce
1 deciliter = 10 centiliters = 3.38 fluid ounces
1 liter = 10 deciliters = 33.81 fluid ounces
1 dekaliter = 10 liters = 2.64 gallons
1 hectoliter = 10 dekaliters = 27.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 sq. centimeter = 100 sq millimeters = .155 sq. inch
1 sq. decimeter= 100 sq centimeters = 125.5 sq. inches
1 sq. meter (centare) = 100 sq decimeters = 10.76 sq. feet
1 sq. dekameter (are) = 1,076.4 sq. feet
1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 acres
1 sq. kilometer = 100 sq. hectometers = .386 sq. mile

Cubic Measure

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. decimeters = 61.02 cu. inches
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To change To Multiply by To change To Multiply by

inches centimeters 2.540
feet meters .305
yards meters .914
miles kilometers 1.609
square inches square centimeters 6.451
square feet square meters .093
square yards square meters .836
square miles square kilometers 2.590
acres square hectometers .405
cubic feet cubic meters .028
cubic yards cubic meters .765
fluid ounces milliliters 29.573
pints liters .473
quarts liters .946
gallons liters 3.785
ounces grams 28.349
pounds kilograms .454
short tons metric tons .907
pound-feet newton-meters 1.356
pounds-inches newton-meters .11296

ounce-inches newton-meters .007062
centimeters inches .394
meters feet 3.280
meters yards 1.094
kilometers miles .621
square centimeters square inches .155
square meters square feet 10.764
square meters square yards 1.196
square kilometers square miles .386
square hectometers acres 2.471
cubic meters cubic feet 35.315
cubic meters cubic yards 1.308
milliliters fluid ounces .034
liters pints 2.113
liters quarts 1.057
liters gallons .264
grams ounces .035
kilograms pounds 2.205
metric tons short tons 1.102

Temperature (Exact)

°F     Fahrenheit Temperature 5/9 (after subtracting 32) Celsius Temperature      °C
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