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WARNING
HIGH VOLTAGE
is used in the operation of this equipment.
DEATH ON CONTACT
may result if personnel fail to observe safety precautions.
Never work on electronic equipment unless there is another person nearby who is familiar with the operation and hazards
of the equipment and who is competent in administering first aid When the technician is aided by operators, he must

warn them about dangerous areas

Be careful not to contact high-voltage connections of 115-volt ac input connections when installing or operating this
equipment.

Whenever the nature of the operation permits, keep one hand away from the equipment to reduce the hazard of current
flowing through vital organs of the body

WARNING

Do not be misled by the term "low voltage". Potentials as low as 50 volts
may cause death under adverse conditions.

For Artificial Respiration, refer to FM 21-11.
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WARNING
SOLVENT HAZARD

Drycleaning solvent, P-D-680, Type Il, used to clean parts is potentially dangerous to
personnel and property Avoid repeated and prolonged skin contact by wearing rubber or
nonporous gloves when handling the solvent or material wet with drycleaning solvent. Wash
hands immediately after exposure with soap and water and use a lanolin based skin cream to
prevent skin drying. Do not use near open flame or excessive heat. Flash point of solvent is
180°F (38°C) Do not work with solvent in a closed room. Be sure there is good ventilation or
the solvent vapors will build up in the air and become a poisonous mixture which can cause
physical injury or even death.

WARNING
HIGH PRESSURE HAZARD
ROWPU piping and equipment can contain extremely high water pressure during and after
operation If this pressure is not relieved before working on these pipes or equipment, serious
injury or death may occur. Be sure to open all drains and vents before beginning any
disassembly.
WARNING
HEAVY EQUIPMENT HAZARD
Lifting or moving heavy equipment incorrectly can cause serious injury. Do not try to lift or
move more than 50 pounds by yourself. Get an assistant. Bend legs while lifting. Don't
support heavy weight with your back.
WARNING
COMPRESSED AIR HAZARD

Compressed air can blow dust into the eyes. Wear eye protection. Do not exceed 30 psig (207
kPag) air pressure.
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WARNING

Compressed air in airbrake system can blow dust into eyes Do not work on airbrake system until
air pressure is released. Wear eye protection.

Open draincock on air reservoir slowly to avoid a sudden rush of air when releasing air pressure
from airbrake system.

WARNING
Always use assistants during lifting operations. Use guide ropes to move hanging assemblies
A lack of attention or being in an improper position during lifting operations can result in serious
injury or death Pay close attention to movements of assemblies being lifted Do not stand under
lifted assembly or in a position where you could be pinned against another object. Watch your
footing
WARNING
Flatbed cargo trailer is unstable and can tip over when jacks are not down. Before raising or removing
jack assemblies; make sure that trailer wheels are choked, trailer is level, and front of the trailer is
supported.
WARNING
TOXIC CHEMICAL HAZARD

Sodium bisulfite is toxic to skin, eyes, and breathing passages. Wear rubber gloves and apron and
eye and respiratory protection. Avoid repeated or prolonged contact

WARNING

Rivets can shatter during removal or installation and cause serious injury to eyes. Wear eye
protection.

c/(d Blank)
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REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
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 directly to: US Army Troop Support Command, ATTN: AMSTR-MMTS, 4300
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HOW TO USE THIS MANUAL

Spend a few minutes looking through this manual It has a new look that is very different from the manuals you've been
using. You'll find the new look is a lot easier to use, and you can find what you're looking for a lot faster.

Each chapter begins with an index that lists each paragraph or section in the chapter Each section in the maintenance
chapter also has an index that lists the procedures in the section and gives page numbers. Or you can look for the
information you want in the alphabetical subject index at the back of the manual.

We got rid of as many words as we could and put in lots of illustrations to show just about everything you'll be doing to
maintain your equipment.

The text is keyed to the illustration with callout numbers (sometimes words) The callout numbers are in parentheses in
the text.

ARMY T™M 10-4610-240-24
MARINE CORPS TM 08580C-24/2
AIR FORCE TO 40W4-13-22

So, HOW DO YOU USE THIS MANUAL?

Like This:

TECHNICAL MANUAL

UNIT, DIRECT SUPPORT AND

1.

Suppose the trailer vibrates when being towed and
you want to troubleshoot the unit.

GENERALSUPPORT
MAINTENANCE MANUAL
FOR

EQUIPMENT DLSCRIPTION
AND DATA
-4

WATER PURIFICATION UNIT,
REVERSE OSMOSIE, 000-GPH Ty ——"

2. Look at the cover and you'll see index boxes near the TRAILER MOUNTED. FLATBED CARGO TS
right-hand edge with subject titles in them You'll find MODEL WPES-1 (ARMY) [rmraevemve
"UNIT TROUBLESHOOTING 2-11" You can skip Rt i AosEavICER Fh
over to page 2-11. MODEL WPERZ(AIR PORCE) T

(NSN «410-01 396-2719) TROLBLESHOOTING
MODEL WPES-3 (MARINE CORPS) it
OR s~ (NSN 4810-01.00.8818)
o DIRECT SLPPORT
MAINTENANCE
3. Bend the pages a bit and look at the edges. You'll T —

see black bars on some of the pages that are lined
up with the index boxes on the cover.

TROUBLESHOOTING

GENERAL SUPPORT
MAINTENANCE

HEADQUARTERS. DEPARTMENT OF THE ARMY
HEADQUARTERS, U 8. MARINE CORPS
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TM 16-4618-248-24 T 10-4610-248-24
TH 00600C 243
TOWw4 1322 bl o]
ToOwwi I
Sectien IV UNIT TROUBLESHOOTING SYMPTOM INDEX continued
Equipment
Sympiom Page
34 INTHODLCTION NAW WATER PLMP NO | ASSEMBLY
1 PLMPIS\OISY 14
2 PLMPRLNSHOT 14
Thet actaon provides the Lraubleshosting infermation for the BOWPL 5t the L mit Wisistensnce bes el
10 sanzuns of Lhe semprom index listing Uhe mest commen malfunction symptoms and the 3 PLMPSHLTS DO\ AND-OR FAILS TO START T4
Uwwhisshooting table Table 27 Thes table repeats the malfunctions sad provides the procedural RAW WATER PUMP NO 3 ASSEMBLY
AP And COrrRCUVE Srtsons Aecaeary Lo relurs Lve sYsiem 1o eperstional rendiness 1 PLMP IS \OISY 244
1 PUMPRL\SHOT 2.4
24, TROLBLESHOOTING 3 PUMPSHLTS DOW\ ANDYOR FAILS TO START 14
w ABS
o LasefTahies Touee th iniermaron ia Lhe sest offoctive mannes the following genersl "", “:,_’::',: \0,"‘.""
procedurs should be foliowed 1a
T PLMPAUNSHOT T
1) U pessibie Lalh to the 1ar he flod ut the d 1 PUMPSHUTS DOW\ ANDVOR PAILS TO STAKT
brlopminyirtadudents Sut e FTRplams tnd say seective scten I\ RO CLEANING OPERATION 250
4 BACKWASH OPERATION FAILS TO STOP 1%
(2} Gatothe Symptom tndes and find the entry thes describes yous problem 5 BACKWASH PLMPSTOPS DL RiNG AN DAOR PAILS TO
STAKT I\ MULTIMEDIA FILTER CLEANING OPERATION 138
13} Go bo the page 10 whach the inden sesuls you CONTROL BOX ASSEMBLY
W Reedthe W, Novas amd € 1 PLMPINDICATOR FAILS TO LIGHT 152
e * " T LOW PRESS( RE OR HIGH PRESSLRE I\ NCATOR
(51 Perferm Une seps in the order provided 1 the Lable FAIL TO UGHT 5
1 LTILOUTCIRCLIT BREAKER FAILS TO RESET 152
16)  Whan veu have found the problem porform the indiesiad corrective aclion AIRBAAKE SYSTEM
b Liniatiens !ntreubleshosting Lubkes Liks this. it i uapractstal o st every possable ! POOROR YO BRAKINGACTION 254
malfanctoen or ke wnchude reery puseibie sap or surrertive sction 1f the malunction pou are 1 ONESRAKEDRACS 8
suprrsncing u net liowsd o If the pressdure [1ven dovs ot loslote Lhe problem, you sheuld 3 BRAKES DRAG OR REMAIN LOCKED 20
amanlt with your supervaser 4 TRAILER ROLLS WHEN DISCONNECTED FROM TOWING \ EHICLE 20
3 SRAKESSLIP 284
TRAILER ELECTRICAL STSTEM
1 TRAILER LIGHT [VOPERABLE 16
2 DIMORZLICKERING LIGHTS e
BUSPENSION ASSIMELY
1 WHEELS WOSSLE OR SHIMNMY tn
1 WHETLS ARE “OISY 1
3 TRAILER VIBRATES 1
4 TIRES WEARUNEVENLY 1

If you put your thumbnail on the black bar that is lined up with the box on the cover for UNIT TROUBLESHOOTING
and open the manual, you'll be on page 2-11

On page 2-11, you'll find Section 1V, TROUBLESHOOTING The first major item in the section is a SYSTEM INDEX
listing the systems and major assemblies that make up the flatbed cargo trailer and the ROWPU. Look for TRAILER
ELECTRICAL SYSTEM in the Equipment column. Item 2 under TRAILER ELECTRICAL SYSTEM will give you page

number 2-70 for "DIM OR FLICKERING LAMPS "
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Tobie 31 Unkt Trowbleshenting sontinned

MALFUNCTION
TEST OR INSFECTION

CORRECTIVE ACTION

Suap3

Supd

1 2.)

FLATBED CARGO TRAILER CELECTRICAL SYSTEM (Madsl WPETS- 1} rentinued

T DUM OR FLICKERING LIGHTS.

Siep | Dussnanect perwer anbie om worlng vehurie and shach for Sont binken or sorreded pine

¥ pons are dudostiva vopair or roplace power wable Rodes o paragraph 294
Clogshy fur kot or sortwdnd ground wirs

n W owire 1 lossn Lghten

b Wwire 10 nst issse remome wire rom oloan scfoses ond
ressunact sscurely

Chosh for damagnd or losss “ia-lime™ connersars
o Nissse tighton shom

b U dumaged, repless prwer esble wiriag herneas ipsrn 3-041 or Hght snsomblios
\para 3-031 wivishever is damuged

Chosh if ons or both laght ssseenbiios are afferied

8 Wheth Nght secambiies arv effecsed reglaee first the power sobie sosembly (pore
B-54) Usn the wiring harsses tpars 1 961

b Nonly ene light assembly 1 afforsed. repiase the Kght ssmambiy (pors £ 031 the
powar anbie assombly (pars § 41 enul the wiriag harsees (para T 061 ka hat order

6. Turn to page 2-70 and find the symptom DIM OR FLICKERING LAMPS.

TM 10-4610-240-24
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TO 40W4-13-22

7. As you do the tests and corrective actions in the order listed, you will get to "If pins are defective, repair or replace

power cable. Refer tq paragraph 2-941"
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Thes tasd romernds of 1 Remena, b sl abtatem

INITIAL SET UM

Genersl Mochanccs Vool Kit Appeadis B Sectren i1l fvem 4
Wultimeter tAppendin 8 Secten I1E Jiem 31
Comamenl Contsinn
Relsrence
Puwer cable ducvanciied (rom 1owag vetrcle TH 3 5610 213 1072

1R

BEMOYAL

Chack 2l nires (1) for rendable wors tabils
1f wire Lalsels are mensing o canmat e read tag wires |1}

Remere 1 conneciors i [rom npring clige (71

Separaie ol 18 Perform Lesl et een cubie
asermbis plug NG 31X CONRETIONS

Remere nut (31 3crew 12) aad cable clamg 131 Relense prwer cabie assembly (41 from
dravbac it

Rempee ascre 1 101 and bock wosher 19) pad disconnert grownd wire 181 [rom drawhar ¢ 111

Reswave coble assernibly +4i [rom drawhar i1 1)

LLTALLATION

Posstuen power coble asmgmbly 14} 18 place on drs whar 1111

Inatal) ground wore 189 lack washer ($) and screw 1101 o8 drawies [ 1)

L e wire labele (61 16 moich halves of san connecters () Push halves saguther wnls) they
bock

Push i1 conenecsers (8] 1aie spring chps (7)
Secers cable sssembly 141 lo druwher 111} with cobie clame 13) scerw 121 snd meat 431

Connert traber cable maoembiis 18 0w vehicle 4ad chech fac proges operstion
TS 410 213 102

8.  Turn fo_paragrap
parts are needed to
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T™M 16-4610-240-24
T coasnC 243
TO Wi 1323

[2:9¢ TRAILER CABLE ASSEMBLY MAINTFNANCE HODFLRPES 11 consimund ]

134

94 and look at the procedure. The 'INITIAL SETUP" section tells you what tools, materials, and
do this task. It also tells you anything you must do before starting this task and it gives general
warnings about hazards that can exist while you do this task.

9. The procedure itself has a picture to show you where to look and what to look at, plus the steps you will do to
perform the task.

10. Notice the numbered arrows. These are the callout numbers. As you read each step, we tell you where to look by
including the callout number (in parentheses) after the name of each thing we call out.

11. Do the procedure, then check to see if you have corrected the fault symptom.

Vi
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MODEL WPES-1

MODEL WPES-2

MODEL WPES-3

1-0
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CHAPTER |
INTRODUCTION
General Information
Equipment Description and Data
Section Il Technical Principles of Operation

Section |. GENERAL INFORMATION
Alphabetical Index

Paragraph Title Paragraph
Destruction of Army Materiel to Prevent ENEMY USE.........i ittt ee e
Maintenance Forms, Records, and REPOIS .......coii ittt e ettt e e e e e e aaba e 1-2
Official Nomenclature, Names and DESIGNALIONS ..........c..c.eeveeveeveereieeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeseeeeeeeeesseeeeeens
Preparation for Storage or SNIPMENT ... et e e e e e 1-4
Reporting Equipment Improvement Recommendations (EIRS) ..........ooi i
Safety, Care and HANGING ........ccooveiveeieeieeeeceeee et et e et e et e et e ee e e e e et e e e e et e s ee e e ereensaseeneeneans
ST ol0] oL TP PP UPPTTRRPPIN 1-1
Waarranty INFOMMALION ...........iii i ettt e e e e e e ettt e e e e e e e e ee bbb e e e e e e e eeebban e eaeas 1-7

1-1. SCOPE.

This manual covers unit, direct support, and general support troubleshooting and maintenance procedures required to
repair and maintain the 600-gallon per hour (gph) Reverse Osmosis Water Purification Unit (ROWPU), Models WPES-1
(Army), WPES-2 (Air Force), and WPES-3 (Marines). The ROWPU produces up to 600 gph of drinking water from any
nonpure water source, i.e., streams, rivers, lakes, or salt water.

1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS.

a Reports of Maintenance and Unsatisfactory Equipment. Department of the Army forms and procedures used for
equipment maintenance will be those prescribed by DA Pam 738-750, as contained in Maintenance Management
Update. Marine Corps personnel refer to TM 4700- 15/1 for equipment records and forms procedures. Air Force
personnel will comply with MASCOM requirements for maintenance data reporting.

b. Report of Packaging and Handling Deficiencies. Fill out and forward SF 364 [Report of Discrepancy ROD)] as
prescribed in AR 735-11/2DLAR 4140.55/NAVMATINST 4355.73B/ MCO 4430.3H.

¢ Discrepancy in Shipment Report (DISREP) (SE 361). Fill out and forward Discrepancy in Shipment Report
(DISREP) (SF 361) as prescribed in AR 55-38/NAVSUPINST 4610.33C/MCO P4610.19D/DLAR 4500 1

1-3. DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE.

Methods and/or procedures for the destruction of Army materiel to prevent enemy use are covered in TM 750-244-3

1-1



TM10-4610-240-24
TM 08580C-24/2
TO 40W4-13-22

1-4. PREPARATION FOR STORAGE OR SHIPMENT.

Instructions on preparation for storage or shipment are found in|Chapter 2| Section VI.

1-5. OFFICIAL NOMENCLATURE, NAMES AND DESIGNATIONS.

Common Name Official Nomenclature
ROWPU Reverse Osmosis Water
Purification Unit, 600 GPH

1-6. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRS).

a. Army. If your ROWPU needs improvement, let us know. Send us an EIR You, the user, are the only one who
can tell us what you don't like about your equipment. Put it on an SF 368 (Quality Deficiency Report). Mail it to us
at: Commander, U. S Army Troop Support Command, ATTN: AMSTR-MPTF, 4300 Goodfellow Boulevard, St.

Louis, MO 63120-1798. We'll send you a reply.
b. Marine Corps. USMC personnel submit EIRs in accordance with MCO 1650.17.

c. Air Force AF personnel submit improvement reports in accordance with AFR 900-4 or T.O. 00-5-1 as applicable

1-7. WARRANTY INFORMATION

The ROWPU is warranted by Engineered Air Systems, Inc. in accordance with the terms of contract
DAAK-01-87-C-A018 Refer to TB 10-4610-240-24 for details of the warranty program. Report all
defects in material or workmanship to your supervisor who will take appropriate action

1-8. SAFETY, CARE AND HANDLING

Observe all WARNINGS, CAUTIONS and NOTES in this manual. This equipment can be dangerous or may be
damaged if these instructions are not followed

Section Il. EQUIPMENT DESCRIPTION AND DATA

Alphabetical Index

Paragraph Title Paragraph
Differences BetWeen MOUEIS .........coooiiiiiiiiii 1-11
EQUIPIMENT DALA ...vveiiiiiiiie e ittt ettt e ettt e e et e e e e ettt e e s eab e e e e e sabbeeeesbbeeeesesbaeeesasbaeeeeasbbeeeesasbeeeesasbaeeesansraeeans
Equipment Characteristics, Capabilities, and FEAtUIrES ..........cooiiiiiiiiiiiiieie e

Location and Description of Major COMPONENTS. ........ceeuuiuuiieeeeeeettit e e e et et e e e e e e etbba e e e e e aeeerbaa e aaas 1-10

1-2
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For information on equipment characteristics, capabilities, and features of the equipment covered in this manual, refer to

TM 10-4610-240-10 ; TM 08580C-10/1, T.O 40W4-13-21

1-10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

For information on the location and description of the major components, refer to TM 5-4610-215-10/2, TM 08580A-10/;

T 040W4-13-11

1-11. DIFFERENCES BETWEEN MODELS.

There are three models of the ROWPU covered in this manual. These model are designated as follows

Model WPES-1
Model WPES-2
Model WPES3

Major differences between the three models are listed below and are described in subsequent paragraphs Maintenance
procedures appearing in this manual that are applicable to only specific models of the ROWPU are identified with the
designation (Model WPES-1, Model WPES-2 or Model WPES-3) in the paragraph heading or procedural step
Procedures applicable to all three models do not contain any designation

DIFFERENCES BETWEEN MODELS

WPES-1 WPES-2 WPES-2
USER ARMY AIR FORCE MARINE CORPS
EQUIPMENT
Flatbed cargo trailer X
30KW Generator set X
Two forklift pockets in X
frame
Four forklift pockets in X
frame
Single power input X X
Dual power input X
Front removal of R.O X
elements
Front/rear removal of R O X X

elements

1-3
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1-11. DIFFERENCES BETWEEN MODELS- continued.

a. Only model WPES-1 is mounted on a flatbed cargo trailer. A self contained 30KW generator set installed on
the trailer supplies electrical power for operation of the unit Models WPES-2 and WPES-3 are skid mounted (no
trailer)

b. Both models WPES-2 and WPES-3 get electrical power from an external source that is not supplied with the
unit

c. Differences In the electrical systems are

(1) Models WPES-1 and WPES-3 have only one external power connector on the junction box internal
wiring between these two models is identical

(2) Model WPES-2 has two external power connectors on the junction box One connector supplies power to
the high pressure pump (R.O. pump) motor, the other supplies power to remaining system components
Both power cords must be connected to operate the unit Internal wiring is different between this unit and
models WPES-1 and WPES-3

d. Differences In the piping systems are

(1) Piping on models WPES-2 and WPES-3 is identical On both models, the R.O. elements must be
removed from both the front and back of the of the R.O vessels.

(2) The 30KW generator set installed on the flatbed cargo trailer of model WPES-I prevents removal of the
R O elements from the back of the R.O. vessels. Piping is different on this model to allow removal of
all R O elements from the front of the R O vessels

1-12. EQUIPMENT DATA.

For equipment data pertaining to the ROWPU, refer to|TM 10-4610-240-10, TM 08580C-10/1, TO 40W4-13-21

Section lll. TECHNICAL PRINCIPLES OF OPERATION
Alphabetical Index

Paragraph Title Paragraph
Component Technical PrinCiples of OPEratioN ............uu ittt e e e ee e aaaeeees 1-14
System Technical PrinCiples 0f OPEIAtION ...........c.ccueiveiueireieeeeeeeeeeeeeeeeeeeeee e eeeeeeeseeee e seeeseeeeeeeeeeeeeeens

1-13. SYSTEM TECHNICAL PRINCIPLES OF OPERATION.

Reverse osmosis is the process by which purified water is separated from the available seawater or brackish water
source Pressure is applied to the raw water side of a semipermeable membrane, and desalinated water diffuses through
the membrane to the freshwater side The 600 GPH ROWPU is arranged so that prefiltered water is pumped under
pressure across the semi-permeable membranes, called R O membranes The R O membranes separate this water
stream into a product water stream and brine concentrate stream, both of which continuously flow away from the
membranes
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1-13. SYSTEM TECHNICAL PRINCIPLES OF OPERATION - continued.

a. Raw water is drawn through a strainer, which keeps large particles of trash from entering the system.
Depending on the distance between the ROWPU and water source, one or two raw water pumps are used to
move the raw water As water enters the ROWPU, the chemical feed pump assembly adds two chemicals to it
The polymer drive unit adds polyelectrolyte (polymer) solution and the sodium hex drive unit adds sodium
hexameta- phosphate (sodium hex) The polymer material collects small pieces of floating solid matter into
particles large enough to be removed by the multimedia filter Sodium hex prevents scaling

b The raw water, containing the added chemicals, flows through the multimedia filter which performs first stage
filtration Second stage filtration is performed by the cartridge filter Water from the cartridge filter is supplied to
the inlet side of the R O pump The R O pump then raises the pressure to that needed to force water through the
membranes of the R O elements. Since the R.O pump output pulsates, it is passed through the pulse dampener
which smooths the flow before the water reaches the R 0. elements The R.O elements are connected in series
and the waste water (brine) from all elements is sent out of the ROWPU to the backwash water tank When that
tank is full, any additional brine is discharged to the ground downstream of the suction hose strainer.

c. The chlorine drive unit adds chlorine to the filtered output of the R 0. elements to kill any bacteria present in
the water. The chlorinated water is then carried out of the ROWPU through a hose for storage in two product
water tanks connected in series When water is needed, the distribution pump sends the stored potable
(drinkable) water through the distribution nozzle to a container provided by the user.

d. There are two cleaning procedures performed after 20 operating hours and one cleaning procedure performed
whenever water flow rate or water pressure exceed certain limits After 20 operating hours, citric acid is injected
into the system by the chemical feed pump before ROWPU shutdown After shutdown, the multimedia filter is
backwashed When system conditions require it, an R 0. element cleaning procedure is performed.

e In the first procedure, the citric acid drive unit injects citric acid into the multimedia filter output The citric acid
removes scaling that accumulated in the system during operation. When the procedure is complete, the ROWPU
is shut down.

f. After shutdown, the multimedia filter backwash cycle is manually activated then controlled by a solid-state
timer. Brine stored in the backwash tank is forced backward through the multimedia filter by the backwash pump
Flow is in the direction opposite to that followed by the raw water during filtration, so trapped particles are forced
from the filter and are discharged through a drain connected to the top of the multimedia filter

g A brine and citric acid solution or detergent solution is circulated through the R O elements to clean them Citric
acid or detergent is added to brine that remains in the backwash water tank after backwash is complete The
backwash pump is then connected to the input of the R 0. elements. This routes the solution through the
elements, then back to the backwash water tank. When repeated recirculation has cleaned the R O elements,
the ROWPU is operated normally to remove residue and drain it outside the product water tank

1-5
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SYSTEM TECHNICAL PRINCIPLES OF OPERATION - continued.

h.

When chemical or nuclear contaminates are present in product water, they are filtered out between the two

product water tanks The ROWPU is overpacked with two portable filters that can be connected with one of the raw
water pumps in the line that connects the two tanks. One of the filters is used when the water is contaminated with
chemicals. The other filter is used for nuclear contaminants

1-14.

COMPONENT TECHNICAL PRINCIPLES OF OPERATION.

a.

b.

-

k.

Suction Hose Strainer (1). Prevents large pieces of trash from entering system.

Float (2). Holds suction hose strainer between surface and bottom of raw water source

Raw Water Pumps (3). Draw raw water through suction hose stainer and send it under pressure to multimedia
filter When chemical or radiological filters are used in the product water line, one raw water pump is used between
the two product water tanks to force water through the filter.

Chemical Feed Metering Pump Assembly (4). Draws chemical solutions from chemical cans and injects them into
water at various points in purification system.

. Chemical Feed Metering Pump Motor (5). Provides power for four chemical feed metering pump drive units.

Polymer Drive Unit (6) Adds polymer solution to raw water Polymer solution collects small pieces of floating solid
matter into groups large enough to be removed by multimedia filter.

. Sodium Hex Drive Unit (7). Adds sodium hex to raw water. Sodium hex prevents scaling.

Citric Acid Drive Unit (8). Adds citric acid to output of multimedia filter prior to ROWPU shutdown. Citric acid
removes scaling developed in system during operation

Raw Water Flow Meter (9). Indicates rate of flow of water drawn in by raw water pumps.

Backwash Valve (10). In NORMAL position, allows raw water to enter multimedia filter and closes the backwash
line. In BACKWASH position, allows brine to enter multimedia filter and closes raw water line.

Multimedia Filter Control Valve (11). Routes water flow into and out of multimedia filter. During normal ROWPU
operation, the multimedia filter control valve routes raw water from the backwash valve to top of multimedia filter
while routing filtered output from bottom of multimedia filter to booster pump. During backwash, the multimedia
control valve routes brine from backwash valve to bottom of multimedia filter while routing contaminated water
from top of multimedia filter out of ROWPU through WASTE outlet on front panel. The multimedia filter control
valve also changes flow rate during different stages of backwash.

1-6
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COMPONENT TECHNICAL PRINCIPLES OF OPERATION continued.

Multimedia Filter (12). Performs first stage filtration Removes most dissolved solids

Multimedia Filter Gage (13). Indicates differential pressure across multimedia filter

Vent Multimedia Filter Valve (14). Releases air from multimedia filter while filter is filling during ROWPU startup

Booster Pump (15) Forces output of multimedia filter through the cartridge filter

Cartridge Filter (16). Performs second stage filtration Removes very small dissolved solids.

Cartridge Filter Gage (17). Indicates differential pressure across cartridge filter.

Vent Cartridge Filter Valve (18). Release air from cartridge filter while filter is filling during ROWPU startup.

Low-Pressure Switch (19). Senses pressure in output line from cartridge filter. When line pressure drops below
10 psi, causes R.O. pump to shut down and RO PUMP LOW PRESSURE indicator to light.

R.O Pump (20). Develops high pressure needed to force output of cartridge filter through R.O. elements

Rupture Disk (21). Ruptures to relieve pressure if pressure reaches 1425 psi as indicated on R.O. PRESSURE
PSI gage. Prevents damage to system if high-pressure relief valve fails to open and high-pressure switch fails to
shut down the R.O. pump.

Pulse Dampener (22). Reduces pulsing effect of R.O. pump. Smooths flow of water through R.O. elements

Vent Pulse Dampener Valve (23). Releases air from pulse dampener while pulse dampener is filling during
ROWPU startup.

High-Pressure Relief Value (24). Opens to relieve pressure if pressure in line between pulse dampener and R.O.
elements goes above 1100 psi.

High-Pressure Switch (25). Senses pressure in line between pulse dampener and R.O elements. If pressure
rises above 1250 psi and high-pressure relief valve fails to open, causes R O pump to shut down and R.O.
PUMP HIGH PRESSURE indicator to light.

R O. Pressure PSI Gage (26) Indicates output pressure of R.O. pump.

R 0. Elements (27). Perform final filtration. Water from pulse dampener flows into outer shell of one pressure
vessel Inside the pressure vessel, pure water is forced into the two filter elements through their permeable
membrane surfaces Water still containing foreign matter flows through the other three pressure vessels in series
In each pressure vessel, pure water is forced into the filter elements The remaining

1-8
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1-14. COMPONENT TECHNICAL PRINCIPLES OF OPERATION - continued.

ab.
ac.
ad.

ae.

af.

ag.
ah.
ai.

aj.

ak.

al.

am.

an.

unfiltered water (brine) flows out of the ROWPU for storage in the backwash water tank Pure water flows out of
the center of each pair of filter elements into a common pipe that carries the water out of the ROWPU for storage
in the product water tanks. Connections between pressure vessels in models WPES-2 and WPES-3 are different
than model WPES-, but operation is identical.

R 0. Vessels Gage (28). Indicates differential pressure across the R.O elements

Brine Flow Meter (29). Indicates rate of brine flow out to backwash water tank

Backwash Water Tank (30) Collects water rejected by R O elements (brine) for use in backwashing multimedia
and in cleaning the R 0 elements.

Backwash Tank Value (31) Controls flow of brine from backwash water tank.

Backwash Pump (32). Forces brine backward through multimedia filter during backwash. Output of multimedia
filter is dumped out of ROWPU through WASTE hose. When backwash cycle is complete, output of backwash
pump is connected to VENT VESSELS line Brine mixed with citric acid is then forced through R.O. elements to
clean them. The solution is returned to backwash water tank and recirculated by backwash pump. Product water
is sent to backwash water tank during this procedure to keep the citric acid solution from becoming concentrated.

Backwash Pump Strainer (33). Filters brine before it enters multimedia filter or R.O elements.

Backwash Water Flow Gage (34) Indicates rate of brine flow into multimedia filter during backwash.

Check Valve (35). Prevents raw water from entering backwash water line.

Vent Vessels Valve (36). During ROWPU startup, bypasses R.O. pump output around R 0. elements until
multimedia filter stabilizes. During element cleaning, passes brine/citric acid solution from backwash pump to
R.O. element.

Product Water Sample Ball Values (37). Provide samples of filtered water at input ends of pressure vessels.

Product Water Sample Elliptic Valves (38). In normal position, pass product water out of R 0. elements to
product water tanks. In sample position, direct product water of out each R.O. vessel as a sample Design
prevents shutdown of water flow while switching between normal and sample positions.

Chemical Feed Meter Pump Chlorine Drive Unit (39) Adds chlorine to product water to prevent bacteria growth.

Requlate Product Flow Value (40) Controls rate of product water flow to product water tanks.
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1-14. COMPONENT TECHNICAL PRINCIPLES OF OPERATION - continued. |

ao.
ap.
aq.

ar.

as.

at.

av.

aw.

ax.

Check Value (41) Prevents backflow in product water line.

Product Water Flow Gage (42). Indicates rate of product water flow to product water tanks.

Water Meter (43) Totalizer type meter. Indicates total amount of potable water produced by ROWPU.

In-Line TDS Monitor (44). Indicates quality of product water. Calibrated in total dissolved solids (TDS). Sensor
is installed in product water line. Meter is an overpack item installed on control panel during ROWPU operations.

Product Water Tanks (2) (45). Store product water.

Value (46). Controls flow of product water from first product water tank to second au. Distribution Pump (47).
Develops pressure to move product water from product water tanks through distribution nozzle.

Distribution Nozzle (48). Controls rate of flow of product water from water tanks to user

Chemlcal/Radrological Falters (49) Overpack items used to remove chemical or radiological contaminates from
product water. Overpack contains all hardware and tubing needed to connect one or both filters in line between
the two product water tanks Only installed when needed Operating life is 100 hours for either type.

Vacuum Breaker (50). Prevents damage to R.O. elements during shutdown and stops flow down of R.O. vessel
brine water when system is not pressurized.

1-10
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CHAPTER 2

UNIT MAINTENANCE INSTRUCTIONS

Repair Parts, Special Tools, Test Measurement, and
Diagnostic Equipment (TMDE) and Support Equipment

Service Upon Receipt

Unit Preventive Maintenance Checks and Services (PMCS)

Unit Troubleshooting Procedures

Unit Maintenance Procedures

Preparation for Storage or Shipment

Section I. REPAIR PARTS, SPECIAL TOOLS, TEST, MEASUREMENT, AND DIAGNOSTIC EQUIPMENT (TMDE)
AND SUPPORT EQUIPMENT

Alphabetical Index

Paragraph Title Paragraph
Common TOOIS aNd EQUIPIMENT ... .ottt e e et e ettt s e e e e e e eeabba e e e aaeeeesbbnnaeeeeaaeessnnnnnaseeeeeeedes 2-1
[T oL L == 1 TP TRSUPPPURTTTRRPRRPIN U 2-3
Special Tools, TMDE, and SUPPOIt EQUIPIMENT ..........ccueiiiiiieeeteeetee et eetee et e eteeeteeete e e e eeteeeteeeneeeeteeeaeeaneeeaeeereeaneas

2-1. COMMON TOOLS AND EQUIPMENT.

For authorized common tools and equipment, refer to the Modified Table of Organization and Equipment (MTOE)
applicable to your unit USMC, refer to Table of Authorized Material (TAM) applicable to your unit

2-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT. |
Refer ta TM 10-4610-240-24P and the Maintenance Allocation Chart inf/Appendix B of this manual.
2-3. REPAIR PARTS. |

Repair parts are listed and illustrated in the repair parts and special tools list, TM 10-4610-24024P, | covering unit, direct
support, and general support maintenance of this equipment

Section Il. SERVICE UPON RECEIPT

Paragraph Title Paragraph
INSEAIALION TNSITUCHIONS ...ttt ettt ettt ettt e et et et et et e et e e et e et e ee e et e eet et et e et e et e ea e et e et e et e eee et e et eeeeees
Service Upon RECEIPE OF MAIEIIAL.............c..cveiueiieeie ettt ee ettt te et te et et e et e e e ete et e eteeneeeteenteeaeeeee e
Site aNd SHEltEr REQUITEIMENLS .........cviviiieeiieeiee ettt e te e et e et eee et e ee et e et et et e et eee et e et et e ete e eteseeessteseasesteeateseasnateseareanas
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2-4. SITE AND SHELTER REQUIREMENTS.

When not in use, the ROWPU does not require special siting or shelter If shelter Is available, storing the ROWPU under
cover will minimize routine maintenance For site and shelter requirements during routine operation, refer to TM 10-4610-
240-10

2-5. SERVICE UPON RECEIPT OF MATERIEL.

a. Checking Unpacked Equipment.

(1) Inspect the equipment for damage incurred during shipment If the equipment has been damaged, report
the damage on DD Form 6, Packaging Improvement Report. Marine Corps personnel refer to MCO
4430.3

(2) Check the equipment against the packing slip to see if the shipment is complete Report all discrepancies in
accordance with the instructions of DA Pam 738-750 Marine Corps personnel refer to TM 4700-15/1 (3)
Check to see whether the equipment has been modified

b. Deprocessing Unpacked Equipment.

(1) Remove all preservative coatings, grease, tape and packing materials

CAUTION
To prevent damage to equipment, do not operate R.O pump or chemical feed pump on
preservative oil Pumps must be serviced with correct operating oil during deprocessing

(2) Drain shipping fluid from R 0. pump and chemical feed pumps Service pumps with fresh oil in accordance
with |LO 10-4610-240-12.

2-6. INSTALLATION INSTRUCTIONS.

For installation Instructions, refer to TM 5-4610-215-10/2

Section lll. UNIT PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

Paragraph Title Paragraph
Preventive Maintenance CheCkS a0 SEIVICES ........cc.oiueiieee ettt e et ee et e et et e et ee e ete e i [..2-7]

2-7. PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

a. General
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2-7. PREVENTIVE MAINTENANCE CHECKS AND SERVICES continued.

(1) The preventive maintenance checks and services (PMCS) listed In the PMCS table cover procedures to be
performed by unit maintenance personnel Preventive maintenance checks and services are done to find
and fix problems before they can cause major damage to the equipment To save time and make sure that
all items are checked, do the PMCS in the order given in the table Write down any problems on the proper
forms Refer to DA PAM 738-750

(2) If something doesn't work, troubleshoot it with the Instructions In this manual or notify your supervisor

(3) Always do your preventive maintenance in the same order so it gets to be a habit

b. Procedures for Services and Inspections The following general procedures are for unit maintenance PMCS and
for all inspections They are just as important as the specific procedures In addition to the specific procedures,
any of these general procedures that apply to PMCS items will be done automatically

(1) Check to see if items are In good condition, properly assembly or stowed, not leaking, loose, or
excessively worn, and properly lubricated

(&) Checking that items are in good condition is usually a visual check to see if the items are safe and
usable Good condition means not bent or twisted, not chafed or burred, not broken or cracked, not
bare or frayed, not dented or collapsed, not torn or cut, not rusted or rotted, and not leaking

(b) Checking that items are properly assembly or stowed usually is a visual inspection also. See if the
items are in normal positions in the ROWPU and if all parts are present.

(c) Excessively worn means worn beyond usable limits and likely to fail before the next scheduled
Inspection This includes too much play (lash or lost motion) in linkages and mating parts This also
includes unreadable markings, data and caution plates, and other printed matter

(d) Check that bolts, nuts, and screws are not loose, missing, bent, or broken You can't try them all with
a tool of course, but look for chipped paint, bare metal, or rust around bolt heads Tighten any that
you find loose

(e) Inspect welds for loose or chipped paint, rust, or gaps where parts are welded together If you find a
bad weld, report It to Direct Support Maintenance

(f) Check electric wires and connectors for cracked or broken insulation, bare wires, and loose or broken
connectors Tighten loose connections and make sure the wires are in good condition
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2-7. PREVENTIVE MAINTENANCE CHECKS AND SERVICES - continued.

(@) Check hoses and fluid lines for wear, damage, and leaks Make sure clamps and fittings are tight Wet
spots show leaks, of course, but a stain around a fitting or connector can mean a leak If a leak
comes from a loose fitting or connector, tighten it If something is broken or worn out, either correct It
or report it to Direct Support Maintenance (refer to the Maintenance Allocation Chart,[Appendix B)

(2) The following are definitions of the types/classes of leakage you need to know to be able to determine the
status of your equipment Learn and be familiar with them Leakage definitions for unit PMCS

CAUTION

When operating with Class | or Class Il leaks, continue to check fluid levels in addition to that
required in PMCS. Parts without fluid will stop working and/or cause damage to the parts

NOTE

Equipment operation is allowable with minor leakage (Class | or Il) Consideration must be
given to the fluid capacity in the item being checked/inspected When In doubt, notify your

supervisor

Class I. Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops

Class Il Leakage of fluid great enough to form drops but not enough to cause drops to drip from Item
being checked/inspected

Class Il Leakage of fluid great enough to form drops that fall from the item being checked/inspected

(3) The specific PMCS procedures do not say "adjust if necessary” or "replace if necessary " It is understood
that whenever inspection shows the need for adjustment, repairs, or replacement, that work will be done

(4) Cleaning instructions are in the maintenance sections for those Items being inspected

(5) Unit maintenance services are those general procedures listed below, unless approval is given for other
services

(8) Adjust. Make all adjustments by following the procedures given In this manual or in bulletins

(b) Clean. items by following the general cleaning procedures given in the applicable maintenance
paragraphs
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2-7. PREVENTIVE MAINTENANCE CHECKS AND SERVICES continued.

()
(d)

(€)

(f)

Service Normally, service includes filling the tires with air and changing or cleaning filters

Tighten Tighten items with enough force on the wrench handle to tighten according to good
mechanical practice. Do not overtighten, this may strip threads or cause distortion. Tightening
includes using lockwashers, locknuts, lock wire, or cotter pins when needed. Use a torque wrench
when the procedure calls for one.

Madification work order application. Write all nheeded modification work orders (MWO) for the
equipment on DA Form 2408-5.

When it is hard to do all the PMCS procedures at one time, they can sometimes be done in parts. If
possible, plan to do all the procedures within 24 hours. All available time at halts and in bivouac
areas must be used, if needed, to make sure the PMCS is done.

c. PMCS Procedures.

(1) PMCS Support Diagrams Figure 2-1 gives location of components for the flatbed cargo trailer and figure 2-

2 gives location of components for ROWPU.
(2) PMCS Table Table 2-1 gives PMCS procedures The PMCS table is made up of the following columns:

(@)

(b)

()
(d)

Item No This column gives the order in which the checks and services are to be done Use these item
numbers when filling out the TM Item No. column on DA Form 2404, Equipment Inspection and
Maintenance Worksheet, or Marine Corps forms as prescribed by TM 4700-15/1.

Interval. These columns state, in calendar days, the amount of time between schedule checks and
services. A dot (+) is placed in the column that applies to each procedure

M-Monthly Q-Quarterly A-Annually

Items To be Inspected This column names the item to be checked 