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MIL-P-24540A(SH)
31 August 1989
SUPERSEDING
MIL-P-24540(SH)
23 July 1976

(See 6.10)

MILITARY SPECIFICATION

PLANT, CARBON DIQXIDE REMOVAL,
LIQUID ABSORBENT TYPE (MARK IV)

This specification is approved for use by the Naval Sea Systems Command,
Department of the Navy, and is available for use by all Departments and
Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers a Mark IV carbon dioxide (COj)
removal plant, and test kit for the plant, capable of removing CO); from the
TRIDENT submarine atmeoephera and discharging this CO; against variable
subnergence pressures. The CO; removal shall be accomplished by continuous
absorption and desorption of the CO; in an aqueous solution of chelated

monoethanclamine (MEA) (see 6.5).
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2.1 Government documents. ,
2.1.1 Specifications, standarda. and handbooks. The following specifi-

cations, standards, and handbooks form a part of this documsnt to ths sxtsnt
specified herein. Unless otherwise specified, the issuss of these documents are
those listed in the issue of the Department of Dafense Index of Specifications

and Standards (DODISS) and supplement thereto, cited in the solicitation (see
6.2). ' '

FEDERAL .

FF-B-171 - Bearings, Ball, Ammular (General Purpose).

WW-V-35 ° - Valve, Ball,

PPP-F-320 - Fiberboard; Corrugated and Solid, Sheet Stock
(Container Grade), and Cut Shapes.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Conmand, SEA 55Z3, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or by
letter.

AMSC N/A 4 FSC 4460
DISTRIRUTION STATEMENT 4 A
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MIL-W-16878

MIL-M-17060
MIL-E-17555
MIL-C-17605
KIL-P-17639
MIL-H-17672
MIL-B-17931
MIL-V-18436
MIL-V-18634
MIL-F-18866
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General Specification for
Preservation, Msthods of.
Barrier Material, Greaseproofed, Waterproofed,

Flexible.
Shock Tests, H.I. {(High-Impact), Shipboard
Machinery, Rquipment and Systems. Regquirements

for.
Cable and Cord, Electrical, for Shipboard Use,
General Specification for,.

Electric Powsr Bquipmsnt, Basic Requirements
(Naval Shipboard Use)
Fittings, Pipe, Cast Bronze, Silver-Brazing,

General Specification for.
Studs, Bolts, Hex Cap Screws, Socket Head Cap

o
Screws and Nuts,

Controllers, Electric Motor A.C. or D.C., and
Assoclated Switching Devices.

Meter, Time Totalizing.

Tubing, Steel, Corrosion-Resistant (18-8

8tabilized and Extra Low Carbon).

Bromophenol Blue Solution; Indicator, 3.0 to 4.6
pH Rangs.,
Varnish, Waterproofing, Electrical, Ignition

2 =22

Flates, Tags and Bands for Identification of

Equipment,

Plates, Identification.
Enamel, Rquipment, Light-Gray (Formula No. 111).
Switches, Botary, Snap Action and Detent/Spring

Return Action General Specification for.
Primer (Wash) Pretreatment (Formula No. 117 for
Metals). (Metric)

Boss, Gasket Seal Straight Thread Tube Fitting,
Standard Dimensions for.

Electronic, Interior Communication and Navigation
arnn 1

Bquipment, Naval Ship and Shore: Cenera
Snncificntion for.

Wire, Electrical, Insulated, General Specification
for.

Motors, 60-Hertz, Alternating Current, Integral-
Horsspowsr, Shipboard Uss.
Electronic and Electrical Equipment, Accessories,

~~

and Provisioned Items Repair Parts) Packaging

of.
Charcoal, Activated, Uninprognatad.
Pumps, Cenirifugal, Hiscellansous Service, Naval
[:13% nkn-vd 7]--

wiia

Hydraulic Fluid. Petroleum, Inhibited.

Bearings, Ball, Annular, for Quiet Operation.
Valve, Check: Bronze, Cast-Iron, and Steel Body,
Valves: Safety, Relief, and Safety-Relief.
rLLLLngU. nYuIiUlsu Lubu, Flared, 37 D

Flareless, Steel.

Degree and
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. MIL-M-23573 -

MIL-1-24092 -

J MIL-T-24107 -

MIL-V-24547 -
. MIL-V-24586 -

MIL-P-24691 -

STANDARDS

MIL-STD-740-2 -

MIL-STD-1399, -
Section 300

17990
HLM'PLU‘ A%/ &4 -

MIL-P-24540A(SH)

- Gauge, Pressure, Dial Indicating

Lumber and Plyvood Fire-Retardant Treated.
E“IIDDLOILI, Bxtractor Post .P‘J",}-, Blown Fuse
Indicating and Nonindicating General Speci-
fication for.

Flanges, Pipe and Bulkhead, Bronze (Silver
Brazing).

Plastic Plastiscl (for Cos

Heating Elements, Electrica
and Tubular Type.

Monoethanolamine Chelating Agent Solution.
Inluinting Varnish, Electrical, Impregnating

av&vvuu VU(IG‘LHLH&
Tube, Copper (Seamlass) (Copper Alloy Numbers
€10100, €10200, €10300, C10800, €12000, C12200

¢ Oblect
ge, Strip

and C14200).
Valve, Back Pressure Regulating, High Pressure
Staan Dxaiu, \(u‘;%t D‘gigf‘-, for Submarine Sygg ems .

Valve, Needle, Size 1/4-Inch and 1/2-Inch, Union
Bonnet Construction.

Pipe and Tube, Carbon, Alloy and Stainless Steel,
Seamiess and Welded, General Specificatiom for
Plea and Tiha Carraneion-Rasgigtant Stginlggg

& APE @it va VYA LW AWIL Avwe ow

Steel, Seamless or Welded.

Packing, Preformed, Petroleum Hydraulic Flu
Resistant, Limited Service at 275°F (135°C).
Human Engineering Regquirements for Hilit
Systezs Bquipment and Fac cilirian

Maorhantna
ssSlhaliata -

of Shipboard Equipment (Type

- Environmental nnd Ty;:-ii - Internally
Excited).

Velding and Casting Standard.

Cleaning, Protecting, and Testing Fiping, Tubing,
and Fittings for Hydraulic Powar Tranamission
Equipment.

Maintainability Verification/Demonstration/
Bvaluation.
Airborne Sound Heasurements and

Criteria vf Suip“h"a I‘n"{nnent'

Structureborne Vibratory Accelerution Measurements
and Acceptance Criteria of Shipboard Equipment.
Interface Standard for Shipboard Systems
Electric Powor Aitornatlng Current. (Hetric)
Criteris for Milictary

Na
“wi wBLl&.'&Lll5 v..&b“ wa

Systems, Bquipment and Facilities.

(Unless otherwise indicated, copies of federal and military specifications,
. standards, and handbooks are available from the Naval Publications and Forms
\ \ Center, (ATTN: NPODS), 5801 Tabor Avenue, Phikadelphia, Pa 15120-5095.)
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2.1.2 QOther Goveroment documents. drawings. and publications. The

following other Government documents, drawings, and publications form a part of
this document to the extent specified herein. Unless otherwise specified, the
{ssues are those cited in the solicitation.

DRAWINGS
NAVAL SEA SYSTEMS COMMAND (NAVSEA)

NAVSHIPS 803-0073904 - Bell-Wt., 115 Volts-60 Cycles, Type
1C/BIS4, Bym. 2622.

NAVSHIPS 803-1385778 - Mounts, Resilient, EES Type.

NAVSHIPS 803-1385884 - Unions, Fittings and Adapters, Butt
and Socket Welding, 6000 PSI WOC and
OoXYy (IPS).

NAVSHIPS B03-4384536 - Valves, Bronze 1/4* - 2" Union End
Globe, Angle, and Stop Check.

NAVSHIPS 810-1385888 - Unions, Butt and Sockst Welding for
0.D. Tubing 6000 P.5.I., WOG.

NAVSHIPS §6202-73907 - Light, Indicator (Switchboard), Lamp,

2 SPF, Types B27A Through B27G.
NAVSHIPS S$6202-0073919 - Light, Indicator, Single Dial-WT,
Integral Transformer, Base Mtd;
117V., Sym. 2815.1, 450V., Bym.
2815.2, Panel Mtd, 117V., Sym.
2815.3, 450V,, Sym 2815.4.

NAVSHIPS $S501-818413 - Carbon Dioxide Removal Systems,
Mark II, Spccinl Flttings
RAVSHIFS S55501-818415 - Lagging and Insulation Schedules,

NAVSHIPS SS501-1524708 - Purifier,
NAVSHIPS 85501-1524716 - Test Kit.

PUBLICATIONS

NAVSEA
NAVSHIPS 0900-LP-001-7000 - Fabrication and Inspection of Brazed
Piping System.
NAVSEA 0960-LP-000-5010 - Guide for Design of Shock Resistant
Neval Equipment.

(Application for copies should be addressed to the Naval Publications and
Forms Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

2.2 Non-Government publications. The following document(s) form a part of

thig deoumant to the axtant anacified har ain, Unless otharwiss an-»ll-’(-d tha

T =y soC herel Cwivawa myvvacaws

issues of the documents which are DOD adonted are those listed in the isnuo of
the DODISS cited in the solicitation. Unless otherwise specified, the issues of
docunents not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.2).

T
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AMERICAN NATIONAL STANDARDS INSTITUTE, INC. (ANSI)
Bl16.5 - Pipe Flanges and Flanged Fittings. (DoD adopted)
B16.11 - Forged Steel Fittings, Socket-Welding and Threaded.
(DoD adopted)

(Application for copies should be addressed to the American National
Standards Institute, 1430 Broadway, Kewv York, NY 10018.)

SOCIETY OF AUTONMOTIVE ENGINEERS (SAE)
AS-604 - Hose Assembly, Tetrafluorosthylene, 400 Degrees F,
3000 PS]1 Hydraulic, Heavy Braid.

(Application for copies should be addressed to the Society of Automotive
Engineers, 400 Commonwealth Drive, Warrendale, PA 15096.)

(Non-Government standards and other publications are normally available from
the organizations that prepare or distribute the documents. These documents also
may be available in or through libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supsrsedes applicable laws and
regulations unless a specific exemption has boen obtained..

3. REQUIREMENTS

3.1 Gepneral. The plant shall consist of absorption, reactivation, cooling,
purification, control, indicating and alara systems and one test kit. DBriefly,
air shall be drawn from the ship's atmosphere into the top of an absorber to
remove CO2. The air shall then leave the absorber and pass through an air
cooler, moisture separator, and air purifier and exit to the ship’s atmosphere.
The intent of the air purifier is to remove ammonia and MEA vapors. MNEA shall be
pumped from the bottom of the absorber in such a mammer that a large portion of
MEA is recycled to the top of the absorber and a small portion goes to &
pressurized boiler-stripper where the CO; is released. MEA from the boiler-
stripper shall be directed to the suction side of the MEA pump. The CO2 leaving
the boiler-stripper shall be cooled, voided of liquid woisture, and compressed to
submergence pressure. A means shall also be provided to pump waste (spent) MEA
solution to the ship’s sanitary tank and to £ill the absorber and boiler with MEA
and wvater.

3.2 QOperation. After the plant has been filled, started, and control
settings have been established, the plant shall opsrate over a 24-hour period
with an average operator attention (excluding maintenance) requirement of 5
ainutes maximum per hour. Shipboard operstion requires that the operator check
the various indicating devices at hourly intervals and test the affluent air for
trace MEA at 4-hour intervals, test the MEA normality at 24-hour intervals, and
make the necessary adjustment,

3.3 Ambjent conditions. The plant shall operate at a ship’s anbient
temperature range of 40 to 122 degrees Fahrenheit (°F), and a pressure of 30
inches of mercury (Hg) absolute, with variations of plus or minus 6 inches Hg.
The plant shall not be damaged when subjected to ship compartment absolute
pressures of between 10 and 30 pounds per square inch (1b/1n2).
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3.4 Capacitv. The plant shall continuously remove CO7 at minimum rates of
17.0 pounds per hour at 0.5 volume percent concentration in the inlet air, and {

25.0 pounds per hour a 1.0 volume percent concentration in the inlet air. These ot
capacities are based on the amount of GO; discharged from the compressor process

aldy anndieclana Ao 2 & 1 and tha tast-a ~F 4L £ 2 e nlame ahal alan evemeed da
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trouble-free operation at an inlet COs concentration of 1.5 volume pearcent.

3.5 Services. The plant shall operate at rated capacity with the services
specified in 3.5,1 through 3.5.5,

— e T e e e T —— -

3.5.1 Procass air. Process air shall ba drawn i{nto the plant by a
centrifugal blowver, chrough a connection even with the top of the plant. The
conditions of the normal inlet process air are 80°F temperature, 70 percent

relative hunidity and 30 inches Hg absolute pressure.

t

2.5.2 Ch{llad watar Chilled water shall be usad for indiras

Tedh ARSI IR XM Veia aa

The chilled water lhall range between 40 and 50°F and shall have a ma
pressure of 150 lb/in Chilled water flow shall vary from 20 to 26 gallons per
minute (gal/min). The maximum allowable heat transferred to the chilled water
shall be 120,000 British thermal units per hour (Btu/hr) based on the normal

inlas nrogass advy Aanndierlnana n’ Q2 £ 1 Thoe mavimim allawvahlea avanaicvra Advne
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bstween the plant inlet and outlet chilled water shall be 10 1b/in 2
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3. 5 3 Exggh_ug&;z. Fresh water (not chilled water) at a maximum gauge
pressur 60 1b/in* shall be used for mixing with HEA in the plant.

3.5.4 QOperating loads. The plant shall operate with 440-volt alternating
current (ac) maximum, 3-phase, 60 hertr (Hz). The plant shall not require more l
than 40 kilowatts (kW) for normal operating loads nor more than 56 kW for in-rush
LO&GI;

3.5.5 Chelated MEA. Chelated MEA in accordance with MIL-M-23573 sghall bg
used as the COs absorbing media. The plant shall operate with HEA available at a
maximum gauge pressure of 20 1b/in‘, MEA in the plant shall be a 4.0 naxinun

normal agqusous solution,

3.6 Maistura. Dr

purifier resin (see 3.20.7 and
the plant shall contain no visi
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ble droplots of liquid.

5.7 Arrangement. The arrangement shall be base ngineering and human
snglnssring dealgn factors to facilitats systems ot and maintsnancs
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acilitata aacass for

putpolol of maintenance und oporction. Equipment requiring periodic maintenance
shall be easily accessible and removable and replaceable without interference.
Access to the piant for maintenance and operation shall be limited to the front

a&nd both sides of the plant. The space required for maintenance and operation
shall ha lim{tad to 24 d{nchas in front and 12 dnchaz on sach =2ids of =2ach skid of
ARSI S s - bWVitw -~ Llll'llvﬂ Wik SEWwL - o CGEowil ShLV Vi

the plant., The rear of the plant shall not be used for accessibility
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3.7.1 Eguipment positioning. The plant shall facilitate the addition of
make-up water end NEA while the plant i{s operating. The control panel shall be

.
mounted on the front of the plnnt on the right aide with the front of the control
panel flush with the front of the plant. Adjustable controls on the front of the
pcnol shall be accessible to the opsrator without havin; to stoop or bend over.

pospy |

Other equipment requiring positioning or oo’orvztzon during norma

p o
Wsratian and £111 l‘aa shall be located near tha frent of the ?}_ant

vicinity of the middls third of the plant and shall be accessible to the operator

without having to stoop, bend over, or in any wvay have to reach bshind other
components. The boiler and absorber level gauges shall be located within 6

___ 8

inches of the front of ths plant, may be at any convenient elevation and ha
vot bs obscursd for obssrvation from the front of the plant. The blower and

compressor oil level indicators shall be located to facilitate oil level

observations from the right side of the plant. Compressor oil fill and drain
connections shall be at the front of the plant.

tha

tion ) sE

i & rd & as
space around the upper and lower mounts of each skid (see 3.20. shall be void
of any material vith the exception of the mounts and mount support brackets (see
6.3 and appendix B).

2 9 9 Chdcmhannerd (cvatanTlael ne L,
7.6 NOADDORTG ATIBUEAAGLLOD.
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{(a) For the lower mounts, the spacs is that bslow & horizomtal plans
pagging through the lowaer edge of the mounts
(b) For the upper mounts, space is that which is around the mounts and
bounded by the following planes
(1) Vertical planes coincident with the rear and sach sids of the
nlant,
plant

(2) A vercical plane parallel to the rear of the plant and 4
inches in front of the centerline of the mount.

(3) Vertical planes parallel to the side of the plant and 4
inches from the centerline of the mounts in directions

tnward tha ahaarhar
LOWaAId The [ossroer.

(4) A horizontal plane 6 inches above the mount flanges.

(5) A plane on an angle of 50 degrees with the horizontal sloping

: downward toward the rear of the plant, and intersecting the
vertical centerline of the mounts at a point 10 inches below

Tha matsmt nYatras

AT EVWLIL PL“\—UU-

3.8 Interchangeability. The TRIDENT maintenance concept requires extensive
use of a rotatable pool of replacement end items and components thereof to
-atllty a vcry tight submarine refit turnaround schedule. Under this concep

......... e o PRy <y P
1

Tsplacemsnt uuz femoval plants and their internal componants ars s aT
eritical. Th-v shall be fdantical to tha "as buiflt® sanfisuration basaline a
P

points where :hey interface vith foundations or other .quipnon:a or comy
(flange bolt holel) Therefore, the identical plants, their components, and all

M AR PR MR P RO

A

. The doci; ion fg; An& da;iati;n
rests with the Naval Sea Syatem- Conuand (NAVSEA) whose wvritten permission shall
be obtained for any changes -affecting the form, fit, function, or training
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materials of the plant and i{ts comp

ahnl?l nnr:n-’n\ -
appropriate cost-benefit analysis vhcnov-r departure from the ltnndatdiz d plant
dolign is oontemplated, 1ncluding the quoltlon of whether retrofit should be

required in the event design modification appears beneficial,

9 Wa d oole o wamsounted o o memsd mecaaeat ‘u_-..-a-_-' T&‘lﬁ wet iﬁd dt—j V-i
in mount locations and orientation and ths width  denth, heieht a a

CESSSTT SN% P aFiisasaTil &8 TEEwel) e p el erTagrivy meiw wa wa

?;o: 3.20.2.1) dimensions shall be in accordance with figure 1. The center oE
gravity of each akid shall be not more than 6 inches and as cloze as possible to
a point in cho c.ncct of s piano panuing through and bounded by the four main

o= A Aevsnw s

mounts. The f£inal location is subject to RAVSEA review,

3.10 Noise and vibration. The plant shall not be damzged by internally
excited vibrations, or by environmental vibrations specified in NIL-STD-167-1,
type 1, for frequencies up to and Lnoludin; 33 Hz. No plant shall exceed the

D

€ e
L1

s ae _

irborne noise limits spe eificd in table I and the structureborne noise limits
shown on figure 2 (see 4.6.5 and 4,6,5.1),
TABLE I. Alrborne moise limits.
Octave. band Sound pressure Octave band Sound pressure
{H2\ 1aval lf“\ {Re) 1awal 74AR\
Nasd - Vvwea \Nssdw /) AWVCL \GUy
37.3 - 75 90 600 - 1200 75
75 - 150 85 1200 - 2400 75
150 - 300 80 2400 - 4800 75
300 - 600 80 4800 - 9600 75
3.11 Shock. The plant shall withstand shock requirements in accordance
with grade A, class II, type A of MIL-5-301. For additional information and
assistance regarding shock resistance, see NAVSEA 0960-LP-000-5010,

3.12 Pitch and roll. The plant will be installed in the ship with the
front of the plant parallel or perpondicular to a vertical plane through the
longitudinal axis of the ship. The plant shall perform its principal function of
removing CO;, remain structurally sound, and shall avoid loss of MEA solution,
lubricating oil, and cooling water under the following conditions:

(a) VWhen the ch p is permansntly trimmed down
etween 0 and 30 degroal.
{b) Whan the ihip is permanently iisted at any angie between U and 15
to either sids of a verti gh hip's
longitudintl axis,
(c) When the ship is pitching through an angle of 10
1

down from its normal hori{zontal plane in a ful

seconds,
(d) VWhen the ship is rolling through an angls of 45 degress to sither
8ide of a vertical plane through the ship's longitudinal axfis in

——

~—
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&SV B,

(¢) The conditions of (a) with (c); and (b) with (d) shall not be
considered additive,
) The conditions of (a) with (b); (b)

-l
(¢) with (d) shall be considered additiv

s

{eY: (a) with (4):
wilh (&), (&) ¥it \=/
ve.

and

The period is the time required for the ship to rotate from one extreme to the
other and return.

-

Drawing SS501-818415. Adequate Lnsulntlon shall be provided for heat and cold
con.crvntion, personnel safety, and where condensation is likely to form on the
external surface of piping. Insulation, as toqultod .for valves, unions, flanges

and special fittings, except pipe hangers shall be removable and reusable.

A wa=wvaew -—-- - e Sl v we et

3.14 Electrical system requirements. The electrical system shall include
motors, boiler heater, level defection and alarm system, temperature indicator
system, and control panel. The electrical system shall conform to MIL-E-917, as
applicable, and ahall be similar to that shown on figure 3.

3.14.1 gCircuitry. Powver supply to the plant disconnect switch, motors,

controllers, boiler heaters, and primary side of a control transformer shall be
440 volts, 3-phase, 60 Hz, type I power in accordance with MIL-STD- 1399, section

300 The control circuits for the motors and heater shall be 440 volts. The
sacondary side of the control transformer shall be 110 volts and shall govern the
voltage input to other electrically operated components

3.14.2 Discrete contact closure. A discrete contact closure shall be
provided by an unpowered contact set and shall be used only for the purpose of
providing plant operating status to the ship monitoring subsystem. Switch
characteristice shall be not more than 50 ohms contact resistance in the c1onnd
state and not less than 6120 ohns in the open state Voltages supplied across

the contacts of up to 160 volts root mean square (rnn), 60 or 400 Hz or up to 60
volts direct current (dc) shall not dn-age the contacts when currents between 10

2 AaAn _seas 2 a N

and 100 milliamperes (mA) provided by the specifisd source voltages are pasaed
t.hrnnah the closed contacts., Also, these contacts shall exhibit a closed
\rou e se 1gc, these contacts ghall exhibit a closed

recistance of not less than 50 ohms.

3.14.3 Motors. S8ingle speed motors of the smallest required size shall be
furnished. Motors shall be in accordance with MIL-N-17060, except that the
structureborns noise lsvel of integral horsspower motors shall not cause the
carbon dioxide removal plant to exceed the requirements of the structureborne

acceptance criteria curve shown on figure 2, Motors shall start, accelerate, and
operate the driven auxiliaries under all maximum load conditions. Motors shall
operate on 440-volt, 3-phase 60 Hz power and shall conform to the following
requirements and characteristics:

(a) Type: Squirrel-cage induction.
(b) Voltage: &40 volt, 60 Hz, 3-phase.

(c) Enclosurs: Dripproof protoctod 45 degrees.
(d) Horsepower: Five,
{e) Speesd: As required.

{1 F) Rasavrineas: Ral1
\eJ Meme Ll . L T
(g) Duty: Continuous

©

a.1a Tnaulation, Insulation matay ala sghall bha in mccordancs: with- NAVSHIkS 7-:.-—-—
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(h) Service: A.
(1) Ambient: 122°F (50 degrees Celsius (°C)).
(J) 1Insulation: Class, B, F .or H.
(k) Tonpctaturel. At ttt.d load shall not exceed class B rise for
122°F (50°C) ambient,
(1) Motor shall be for submarine service
{m) Motor balancing rings are required
(a) Type: Squirrel-cage induction.
(b) Voltage: 440-volt, 60 Hz, 3-phase.
(¢) Enclosure: Totally enclosed fan cooled.
(4) Horsepower: Three,

(e) S8peed: As reguired,
(f) Bearings: Ball,

(g) Duty: Continuous.
(h) Service: A,

{1) Ambient: 122°F (50°C).
(3) Insulation: Class, B, F, or H,.
(k) Temperature: At rated load shall not exceed class B rises for

122°F (50°C) ambient.

(1) Motor shall be for submarine service.
{m) Hotor balancing rings ars requirsd

Individual oontrollers and control circuits shall be provided for each motor.
Each motor shall be grounded.

3.14.4 PBoiler beater box and heater assembly. The boller haatsr box an
heater es-eablv ghall supply a constant (within voltage limitations) rate of heat
to reactivate thc MEA aolucion in the boiler and lhall consist of heater box and

re
heater assembly, terminal box and associated fasteners. Caution shall be taken
to minimize MEA breakdown due to excessive heat. The heater surfaces -haii not
be exposed to MEA fluid. The heating elements shall conform to type I of
MYL-UH-22577 with harmatis and asale and thraaded terminals, The hnltin!

Sdedacl § 1 § W wii .IU._‘&&U -

elements shall be provided with type 34; or 316L corrosion-rcsi:tlng steel or
niockel-chromium-iron alloy seanless Pipe sheaths. The elaments shall minimize
stress corrosion and shall be electro-polished if necessary to minimire corrosion

pitting. The slement terminals shall be enclosed in a dripproof terminal box
conforming to MIL-C-2212. The terminal box shall have a terminal access cover.
A ocon

& !
troller, control circuit, and "heater-on" indicating light (see 3.14.7.3)
be provided for specific control of the heater. The watt density of the
heater elements shall be not greater than 20 watts per square inch,
5 Llevel detection and slarm system. A 1l
1 A
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] & 1 eve
nd COg/water separator. The leval detection system shall contain sensing probes

“-a v

filled with liquid. The system shall include liquid level detectors for both
high and lov levels, necessary electrical and electronic assemblies, and an alarm

bsll. The bsll shall be type 1C/B1S4 in accordancs with NAVSHIPS Dravwing
803-0073904 and shall sound st both high and low lavels. Indicating lights

(see 3.14.7.3) shall be provided to indicate both normal and abnormal levels for
both high and low levels. Green lights shall indicate normal; red lights with
flashers shall indicate sbnormal. An electrical interlock device shall be

ArvmA ahall ha
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provided to automatically shut off the heaters, compressor, and air blower at the
lov level condition. An slectrical interlock device shall be provided to auto-
matically shut off the heaters and all motors at the high 1evei condition in the
boiler or separator. The lov level limit shall bs above the top of the boller
heater. The boiler high level limit shall be located bslow the packing and at a
lavel which will permit adequate heating and will avoid nuisance shutdowns

(see 3.20.2.2). The separator high level limit shall be located below the
separator inlet. A device shall be provided to d.-cncrgizc the bell when the
levels are high or low, and when in this de-energized position, the alarm shall
ad

sound when the leval once again bscomss mormal. This sams davice shall be used

to tast the alarm ball. A separate device shall be provided to silence the alarm
under any condition. A red indicating light shall be provided to silence the
alarm under any condition. A red indicating light shall be provided to indicate
that the alarm is in the silent position. The level detection system indicating
lights shall remain 1lit as appropriate when the alarm bell is de-energized. In
the evant of failure of the internal wiring of the electronic assemblies, the
alarm shall sound and level indicating lights shall indicate abnormal conditions.
Unless previously considered latiafnccory for 602 plant service, the electronic

assemblies associated with ievel detection shail be IUDJGCt to NAVSEA reviev,

3.14.6 Temperature indicating system. A temperature indicating system
shall be provided to indicate the temperatures of the CO; leaving the CO2 cooler,
processed air leaving the air cooler, and inlets and outlets of the MEA heat
exchanger (four places). Except as specified herein, the temperature indicating
system ahall include resistance elements, protecting covers (thermowells), leads,
selector switch, and temperature indicator. The resistance elements shall be
readily rnplnconblo and shall include resistors and protective sheaths retained
by corrosion-resisting ateel protective covera. The selector switch and
temperature indicator shall be mounted adjacent to each other on the front of the

control panel, and the enclosures of thoss portions sxtending ocutsids ths comtrel

panel shall be dripproof or watertight in accordance with MIL-C-2212. The points
on the selector switch shall be plainly marked. An information plate (see 3.31)
shall be mounted on or adjacent to the selector switch and shall be marked to

identify the point where the temparature is read and the normal operating

temperature range. The temperature indicator shall have & scale range of 50 to
350°F. Scales shall have black lettering and graduations on a white background.
Unless previously considered satisfactory for CO2 plant service, the temperature

indicating system shall be subject to RAVSEA reviev.

3.14.7 Control panel. Excapt as specified herein, the control panel shall
conform to MIL-C-2212. The control pansl shall have a dripproof snclosure and
shall serve as the enclosure for all electrical components mounted therein,
Controllers, relays, transformers, amplifiers, and other similar devices shall be
mounted in the control panel and shall operate at the conditions prevailing
within the control panel when the ship’s ambient conditions are as specified in
3.3. The control pansl cover shall be hinged and providsd with captive screvs.
The covar shall faci{litate comnlate access when opan to electrical componants

mounted within the enclosure. The control panel cover shall be equipped with a
means to lock the cover in the open position. Components such as indicator
lighCI. switches, information and identification plates, fuse receptacles, and
similar d.vlccn shall be mounted conveniently on the front of the control panel
(%2
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35.14.7.1 Disconnect switch. The disconnect switch shall conform to type
RWADIA2? ar KQDIA2 of MT1..C.15§201 )
L4231 22 Y ) Wi L4~ d 14717 3 Vs SR &dT W L £ K N3 _1

+8.14.7.2 gontrollers, relays. and control circujts. Controllexs and
relayl and the motor and heater control circuits shall conform to MIL-G-2212 and
shall have the folilowing characteristics:

(a) Operation: Magnetio,
(b) Type: Across-the-line.
(¢) Performance: HNonautomatic.

2 av

(d) Protection: Low voltage protection,

fa\ Punctien! Az annlicahla
\® ’ & B i WAL ¢ -‘a.ﬂ‘-\--u‘.- .

(£) Master switches: loocal pushbuttons,
(g) BEnclosurs: Open (inside control pansl).

3.14.7.5 JIndicating lights. Indicating lights shall conform to types BZ7A
R27R as annlicahle of NAUSHYPS Drawins 9£6202.72007 v trwna RLIC and RLZ1ID

and RBR27RB, licable, NAVSHIPS Drawing 86202-73907, or type B41C and B41D,

as pplicable of NAVSHIPS Drawing 86202-0073919. Lenses shall be permanently
marked to indicate plant condition. Lenses shall be flat, slightly raised above
the mounting surfece, and translucent oxoopc for marking. The lens colors shall

| W e IS8 L _ S [ S P B 1 U __L 1
Do® a BPeCLLLESU NN8IE®LIN., ine Two lD“OIWlL L.VCL LLBHC’ Snali HIVB ILIHD.Y units.

3.14.7.4 PFuseholders. Fuseholders shall conform to type FHL12G of

MIL-F-19207.

3.15.8 Othex electrical equipment. Other slsctrical sgquipment such as
toggle switches and cable clamps which are not specified in MIL-C-2212 shall be ;
in sccordance with the lcloction of parts roquirononta of MIL-E-917, ' J

UI

stalled in a neat and
k n ununv Bl"#‘ H‘ arr

SIVWe Vel , PR AP R 2119

.14.9 Yire and cable. Wire and cable shall b in
workmanlika a ala

rxmanllxe

slack shall be prov idod to preclude breakage and chafing, particularly between

hinged parts. Wire and cable shall be bundled and laced or clamped or both.

Llcing shall be aooonpli-hod with slow burning fungus resistant cordage.

Clamping shail be accomplished with polyamide clamps. Metal clamps may be used
obe aba _

shall ha arranged to minimiz
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under cordage or metal clamps to preclude breakage or
cable. The ends of braided coverings shall be protected to prevent fra
Whexre wires or cabls, single or in groups, pass through metal, the pass

°
shall be provided with grommets or other devices to ptovunt breakage or chafing.
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testing and locating of faults. Color eceding, if usad, shall be in accordance
with the identification of conductors requirements of MIL-E-16400.

3.14.9.1 Hiring. Wiring inside the control panel shall conform to
MIL-W-16878.

3.14.9.2 gCabla. Interconnescting cable between points outside of the
control panel to points insids the ocontrol panel shall conform to MIL-C-915 and
NIL-C-17,

3.15 gGomnections. Connsctions and joints for all mechanical and electrical
equipment shall be as lpcci ied in 3.16.1, . ‘

J&
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sarvice connections and their location shall be in accordance with figure 1.

3.15.2 Ihxgndgﬂ_snnnns;inng Taper pipo threaded connections 1nc1uding

- _ PR

“Dryseai® between piping and equipment and within piping systems and equipment

awa mct mavmitrtad aveaant far tha nm-nf‘nn ‘\ANA-H f‘\. 4n1nf H‘n‘ﬂﬂ .hl‘l fhn
sV MV r A hb-“ CAVE P avVe AW WWANIP W wa -ogy

distributor of the boiler-stripper. For size l-inch outslde diunoc-r (od) and
below, flareless mechanical bite type fittings in accordance with MIL-F-18866 are
acceptable vhen installed with corrosion-resisting steel tuhin;, .xcopt unions
shall be as specified herein. For sizes larger than 1/Z inch od, mechanical bite

tona firrines with CAR atyrail asht thraade and 0. r{nc- fnv hnas mounting mnv bea usad

for connsction to components. Female threads in throadod connections lhlll bs in
accordance with NS16142.

3.16 Zipe. Corrosion-resisting steel pipe for weided fittings shall
wEmorm &a MTY =P.24601 and MIT_DP_24LK£01 11 avada ™D ANLY av TP 21LY Nrada TP 0L
Uv“bv&“ A SRA AT SV J SO SAA AT & vI‘, ’&-w as AT he WA - a =2 = Y WA GRRARS AL e w-v

and TP 316 steel pipe may be used for nonwvelded fittings. When the latter.
materials are fabricated in any manner which reduces their corrosion resistance,
they thall bo heat-treated to restore their original condition. Pnssivnting

or ocn.r .“t:.c. contxngl lnlLL b. usoa to ptOCOCC -lCGKLI

3.16.1 Riping. Piping includes pipe, tube, valves, special valves,
fllngon, fittings and special flttingl. Pllngcl or uniona shall be provided to

- s

faciiitate removal of equxpnent that nay requxrc repaxr or tep.l.aceineni. rl.pl.ng

2hall ha ll.nf to a minimm bhut ahall ha auffisiant to mrovida for nromar floaw af
edwhBile r Vi - r;vr‘r. -vw -

chilled vator_ fresh water, MEA. CO;. air and condensate. The requirements

. spacified herein for pipe shall also apply to .tube and lines. Service

connections except those for air and power shall be flanges, unions, or unlon-
ended vaives,

3.16.2 Flushinr line. A means to prevent spillage shall be provided to
fill the absorber, and to flush the MEA drainway (see 3.20.2.1) with fresh water.
The flu:hing line and a portion of the filling line shall be seanless copper tube

_ e woww = ~ nA nre

conforming to MIL-T:24107 with & minimum wali thickness of 0.065 inch. Fresh
watar Fra tha abhiec akhatl?! ha Alwontad LL--U.L S aw €211 1da o a Funnal
A ALU_ - -l &r SiIELd VS ULALTLLEUY WAL ubll il &Uyr‘b addd L&A&MO Y B AWINIVS

(see 3.18.1(g)). The flushing line shall ba a branch off the copper £111 line.

The copper fill line and the funnol shall be arranged to provide an atmospheric
break and to enabls the operator to sees that the water is flowing. The balance

of the water filli line from the funnel to the absorber shall be corrosion-
ada

resisting stesl. Piping subjsctsd toc submsrgsncs pressurs shall bs =ads of grads
TP 316L corrosion-resisting steel and constructed for pressures specified by
NAVSEA.

3.16.3 gChiljed water. Chilled vater linol lhlli be of orronion rolilting
stainlszss stsel, Ths at vater lines (two 1-
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inch 1ines) shall repla 0 eopp 2dding sgtainlees staeel

Pipe, fittingl And two unionl hnvlng -uparat- braxl and staL less parts.

3.16.4 Qther pipe. Other pipe shall be seamless corrosion-resisting steel
in accordance with HMIL-P-24651 and HIlL-P-24651/3 or MIL-T-8606. Welded joints in

th. mn aamnraaany ﬂ‘-nh.rnn 1‘n. -‘\. 1 kA -nn\r-& u-\tl- A maans ahall ha
------- { dadd 4 A & 6‘ o din o & A . L4 L2 X 1 ¥ 3 3 L4 -4

ptovidod to £1ll the absorber with MEA thh a aininum amount of spillage. The
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MEA piping shall be so arranged that the boiler-stripper may be filled by pumping
(with MEA punp) from the absorber, and waste MEA from the boiler-atripper mnay be
drained by gravity to the absorber sump. The NMEA pump shall be used to pump

waste MEA from the absorber. Relief valves shall vent to ship's atmosphere in a
manna o mvatant ha o navannna? f‘_nnll-n- ta watwr 1 ‘nn- B Na ala
-.&lll-b - yb-'-ll\- Ll-l.lu WY PELOSVIMISL GonGensats .v\-u& &8 & &AD LITon w2 UUU&UL »

air cooler, and separators to the absorber or boiler-stripper as applicable,.
shall be providod to minimize the loss of MEA and water. Lean and rich MEA (see
6.5) sampling lines shall be provided and shall terminate near, and drain into
the funnel. The unpli.ng 1lines und funnel shall be so arranged that a test tube

fmaa [ 3 Py cama e —ccen?
APee J,.£&V.42) Can \l..“ 50 UULJ‘UD che -w&U.

'P

3.17 Yalves. Valves conforming to NAVSHIPS Drawing 803-4384536 shall be
installed as throttle valves in the copper portion of the fresh water filling and
fiuohing lines. Valves shall be made of corrosion-resisting steel. Means shall

bé incorporatsd to pravent galling and seizing, utilizing material (except steel)
othay than that snacifiad harain, VUVhare socket wald ands ara usad ths valve

P
c
shall be condicio; d cessary to prevent corrosion after welding. The valves
shall be constructed and ins talled so that all internal valve parts may be
od
o

¥
3

and removed without removing the valve body from the plant.

Valve packing and soft seats ahall be polytetrafiucroethylens or synthetic rubber
or gimilar material Valveg shall have sgoft geats

3.17.1 Bhut-off valves. Shut-off valves shall be provided for fresh water
£111 (between funnel and absorber), HEA pump suction, lean MEA discharge from the
boiler to the absorber, MEA waste discharge, compressor discharge (in-line),
compressor suction vent, =nd as otherwise required, The MEA pump suction valve
shall be flanged.

3.17.2 Ihrottle valves. Throttle valves shall be provided for rich MEA
flow control to the boiler-stripper, rich MEA sampling, compressor discharge
want MEA avvmnlu ¢a ahoavrhar and aa Aathavird sa vrantiivad
vwaaw ) L 3 -“rrbl - WMUIEVALVSL AN - ViAW DS L“‘ubb.u.

3.17.3 Spxing loaded goft-geat check valves. Spring loaded soft-seat check
valves oonforning to MIL-V-18436 shall be provided to prevent backflow of rich

MEA from the boiler--tripper, and to prevent backflow of CO, discharge from the

acmd o=

- Tl T Y PN
GUNipLESBUL a1V &5 UWU“L-' rllq\u.ruu

3.17.4 Automatic, spring loaded, soft-geat relief valves. Automatic,
spring loaded, soft seat relief valves conforming to MIL-V-18634 shall be
provided to protect the boilor-ltrlpp.r and CO7 cooler, compressor, and as

Py, Ty Uy R -

[ ] tiqtﬁif"d. The COmpIressor GLICI\II‘B. relief valive loccxng shall be as

u
MY
\l
u

Rack pressure regulating valve. A back pressure regulating valve
oonforming to MIL-V-24547 shall be installed to maintain a pressure on the
boilor-ltrlppor and c02 coocler

The valve shall be a diaphragm type and shall

modulate the flow of COy. Haterials in contact with COj ihil be corrosion-
resisting steel, polytetrafluorcethylene or synthetic rubber, The valve shall
minimize cycling (intermittent or varying flow)

3.17.¢ lnll;zglxng: Plug valves (eight 2-way valves and three 3-way valves)

shall be replaced with six 2-way ball valves conforming to ww -v- 35. three 3-vuy

ball valves and two nesdls valves conforming to HIL-V-24586 inmcluding respsctive

fittings, supports, brackets and modified gauge board and identification plates.
14
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3,17.7 Yalve hand wheels. Valve hand whesls shall be plastiscled in accor-

‘ dance with the submarine system color code requirements specified in MIL-P-20689.
3.18 Fittings. Fittings include items such as tees, elbows, unions, pipe

couplings and reducers. Fittings for the chilled water system and copper
portions of the fresh water system shall conform to NIL-F-1183 and shall have
silver braze socket connections. Fittings for other systems shall be corrosion-
resisting stesl, shall have socket weld connections, and shall conform to

ANSI B16.11 or the eguivalent tube fitting standard.

. 3.18.1 Special fittinga. Special fittings includs the following and shall
be as specified: :

' (a) Wye type strainers shall be installed in the rich and lean MEA
lines and in the CO; discharge line between the CO; cooler and
back pressure regulator. An MEA pump discharge wye strainer
shall be installed on the recycle line. The strainer shall be
1-1/4 inch size with a removable l-inch screen to ensure
cleaning, and a drain plug. Strainers 2 inches and larger shall
be flanged. Strainers less than 2 inches shall be socket welded.
The strainars shall be arranged for screen removal without
disconnection of piping. Scresn cartridges shall retain foreign
matter on the inside of the screen and shall be arranged for
adequate clearance betwsen the outsids of the screen and inside
of the shell. Screen cartridges shall be removable for cleaning
but shall be positively located. Materials shall be corrosion-

‘ resisting steel. A blow-down shall be installed on the CO;
strainer including tubing, connectors, 1/2-inch valve and
identification plate.

(b) Unions in the chilled water and copper portion of the fresh water
systems shall be silver braze socket unions conforming to
NMIL-F-1183. Unions for other systems shall be socket weld with
an O-ring seal conforming to NAVSHIPS Drawing 803-1385884 or
810-1385888 and shall be constructed of corrosion-resisting
steal. Whare unions sre used as adapters between tube and pipe
they shall conform to Drawing 803-1385884 as specified above
except the socket for the tail pilece shall be bored in accordance
with Drawing 810-1385888.

O-rings and similar items shall be in accordance with MIL-P-25732,
Only ethylens propylane rubber O-rings shall be used in aqueous
monoethanolanine systems.

(d) Hose shall be installed for sound, shock, and vibration isolation.

"~
n
~

. The length of hose shall be suitable to meet shock and vibration
motions and in no case shall be less than 9 inches exclusive of

end fittings. Hose shall be arranged to praclude breakage or
cracking. For fluid temperaturs of &400°F or less,
polytstrafluorosthylens or corrosion-resisting steel flexible
hose, conforming to SAR AS-604, shall be installed, sxcept that

of 140°F or less. Hoses with materials subject to age or :
environmental degradation shall have a minimum burst pressure of
at least four times the maximym working pressure of the systen
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wvhere installed. Metallic type flexible hose shall have a
minimum burst strength of at least two times the maximum working
pressure of the system where installed. Hose connections shall

fac{litate hoss removal without twisting the hose or equipment.
Permanent -arkin;: shall be provid.d to clearly show the dats of

manufacture and manufacturer’s trade mark. Flexibis hose shall

net bs used in any syste=m sxpossd toc submsrgepcs pressurs. Hoss
e

11 ]
clanps may be used for service under 15 1lb/in‘ and shall provid
a tight seal and facilitats sasy removal without the use of
special tools. S8pecial tools are defined as those tools not
listed in the Fedsral Supply Catalog. (Copies of this catalog
may bs consultsd in ths office of the Dsfsmss Contract

Adninistration Sarvice Management Area (DCASMA). A portsble
flexible hose shall be providod to facilitate pressurizing the
boiler-stripper by connecting the compressor discharge vent valve

and a comnection such as the CO; line wye strainer. This

portabls hoss shall bs used during start-up and flushing
operations. MNeans shall be provided to store and secure the

portable hose to the plant.

Pipe shall be structurally sound and shall be furnished with means

to minimize noiae trcnsnlasion through the hanger from the pipe
to other portions of the plant. Pipe hangers shall be ;
sa o feet and
for ovcry unsupportod langth of piping that forms a cantilevat of
1 foot or more. Pipe joints with equipment which is mounted
seocurely to lupporta. :oundations or the base are considered to

s 211 Lo Lo vd 3 o LYo
be supported., Pips uuuseti shall be welded or bolted to the

abgsorber base, boiler-stripper, or foundations,

Brass, bronze or copper- nickel vont fittings shall be installed

to vent the chilled water systen.

A fresh water filling fumnel shall be installed. The funnel shall
be constructed of corrosion-resisting stesl and shall have a
screen to prevent foreign objects from entaring the absorber

[¢]
i

The funnol shall have a socket weld connection.
t

Flowmeters shall be installed to indicate the quantity of CO,

leaving the COy cooler, MEA to the boilor-lcripper, and MEA t.

the HEA filter. The scale ranges shall be selected to rucilltate
accurate rsadability. The MEA flowmstsr scals shall bs graduatsd

in gal/mnin and fractions thereof and so marked., The CO;
flowmeter scale shall be graduated in pounds per hour at normal
oporatxng temperature and pressure and so marked. The scales
shall have bllck markings on a wvhite background and chall have

flow, _L_,_ggg hall b
not bind or remain in their tatic location when flow conmonces
If stops are used, a graduation mark and the appropriate flow

rate corresponding to the stop poaition shall be shown. A means

shall be provided to minimize the effect of pump and compressor
Pulsations on flowmeter readsbility. This means may be internsl

(1) Pressure g-ugel shall be 1nctc11.d to indicate the CO2 pressure at

the inlet and discharge of the back pressure regulator, and at
the discharge of the MEA pump. The ‘pressure gauges shall conforn

16
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to MIL-G-18997, with Bourdon tubes of corrosion-resisting steel.

\ } The scale range shall be in accordance with MIL-G-18997 and shall

‘ be as close as practical to 1-2/3 times the normal operating

procedure. A preasure gauge shall be used to indicate the inlet .
pressure to the back-pressure regulator, and a compound gauge
shall be used to indicate its dischargn pressure. Snubbers shall
be installed to reducs pressure pulsations in the pressure
gauges. Materials in contact with CO; shall be of corrosion-
resisting steel.

(J) A diffuser to minimize compressor pulsations shall be installed if
necessary in the CO; compressor discharge line and shall be in
accordance with NAVSHIPS Drawing 85501-818413 except drain plugs
shall be furnished. Materials shall be TP 316L.

) (k) A sonic tube shall be installed downstrean of the pump discharge
to perform the function of a limiting aorifice and for noise
attenuation.

3.19 Flanges. Flanges for the chilled water systems shall.be bronze and
shall conform to class 150, plain of NIL-F-20042. Flanges for other systems
shall conform to ANSI B16.5 with socket weld connections, as applicable, except
that the material shall be corrosion-resisting steel,

3.20 gcomponents.

3.20.1 Mounts. Mounts shall conform to NAVSHIPS Drawing 803-1385778. The
four main mounts of sach skid (see 3.9) shall be type 6E2000. Mounts for double
( mounting (see 3.20.11) shall be suitable for the intended loading.

3.20.2 Abgorbex, base. and boiler-stripper. The materials for the
absorber, base and boiler-stripper shall be corrosion-resisting steel. Pipe
which is an integral part of the absorber or boiler-stripper shall be seanless.
The completed absorber, base, and boller-strippsr shall be acid cleaned
internally and externally in accordance with the requirements for corrosion-
resistant stesl pipe as specified in NIL-STD-419. The absorber and boiler-
stripper shall be packed colummn designs. The packing shall be wire mesh made of
corrosion-resisting steel. Other packing material or types may be used subject
to reviev by NAVSEA. Packing shall be cleaned to remove dirt and oil prior to
filling the absorber. The bofler-stripper shall be installed at an elevation
which facilitates complete gravity drain of waste MEA to the absorber.

3.20.2.1 Absorber and base. The absorber and base shall be a welded

integral unit constructed so as to aid in attenuating noise and vibration. The

. top of the base shall consist of a plate and shall prevent parts, tools, and MEA
leakage from falling below the plant. A structural angle or similar device shall
be welded around the perimeter of the base to form an MEA leakage drainway not
more than 2 inches deep by 2 inches wide. The drainway shall be zloped to drain
connections provided on the sides of the plant near each of the front corners of
the plant. Removable screens shall be installed over each drain to protect the
ship’s drain systeam from foreign matter. A portable hose (see 3.18.1(d)) and
fresh water shall be used to flush the drainway. Plates or bars shall be welded
across the front and rear of the plant and on top of the base to prevent MEA
leakage. The absorber shall allow air and MEA to enter near the top to provide

. concurrent flow. The lower portion of the absorber shall act as an MEA sump.

. .17
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The bottom of the abnorbet shall be dished head, or similar construction, to form
& ourved Tadius at the lower edge. The bottom of ths absorber may sxtend bslow { _

the top of the basa, A horizontal drain line and valve, fncimr the front, shall

be providod at the lovont oxtr-uity of the absorber and shall complotely drain
the .absorber by gravity. A 1liquid level gauge with shut-off valves shall be
providod to indicate the _sump MEA level and to facilitate -o--urc-.nc of liquid

= = Al e mm—ae—e =L .99 L PPy )

added to the absorber. The normal OpSIating Tangs @nall os approx ‘;‘ily °
=A11nnn Srom tha haottom of tha laval gaugs, This will necassitata a hola in the

absorber bllo alloving the level gauge to penstrate the absorber base. The hole
shall be 3-1/2 inches. The level gauge piping shall come from the bottom of the
absorber., The 1ovni on th. gauge shall be marked to read balow the normal
ﬁ?ﬁriuxng leval of 13 o 16 5-;xuu-. It shall indicats a lsvsel as low as 9

.nllmu Tha 1(nnid gauge 2hall ha furnished with a ranhmnbl. claar ririd

acrylic tubing, which shall be shockproof, and ttnnnpnront. shut-off vnlvu- and .
corrosion-resisting material tubs guards and graduated scale (mee 3.31.7). The

lbaorbcr shall be ilolatcd from the air purifier dxain located near the bo:ton of

the absorber. A J/u-xnon valve shall bs ptov;u-o on ths conmdensats drain line

inolude tubing, twe commectors, 90 degrae albow and brackets and idaeantification

plate. The top of tho.ab-orbot shall be flanged and bolted to the main body of

the absorber. Thickness of the dome plates shall be 1/4-inch. The exhaust air

duot from the absorber shall be sized so that the sffluent air wvelocity does not

awassd 1IN Lant onss maan

an A
SASSSU AV &-Ub Poa --bvll\d-

3.20.2.2 poiler-stripper. The boiler-stripper shall be a welded integral
unit. The boiler section shall be ptovidod with an automatic liquid level
control device and a refiex type gauge (see 3.31.7). The float control vaive

ahall! ;mwocrac Lorwadhnla ddacnhovan oF hae MOA &5 o cosarmacondd on ™ 1‘\-.1
Bl A A P‘--'-‘l‘- AViIiWVAWVLS “L-“ll-‘ 5“ UL AV W FRh LW wile -UL ‘vml“‘l‘b- . AV LOVOLA (

control device shall control the amount of MEA leaving the boiler section. This
flow shall be regulated over a flow range that will allow adequate heat transfer
in the heat exchanger and MEA cooler (see 3.20.6). A heater (see 3.14.4) shall
be installied in the boiler section in a manner to facilitate easy access,
ramov -l mad anl ana " ™o \\nl\-v mamtd e k-'l'l -1-n ha nrovidad u(f-\\ 11

med A
w-vv-‘, ‘ll“ suy&-vv-wnl\- &6 YV LLS L PO whVii Biltaadss WA r - il ‘ L

level detecting devices (see 3.14.5). The top of the boiler-stripper shall be
flanged to accomnodate a removable top cover for the COj cooler (see 3.20.6;.
The boilcr-ltriyper shall operate under a normal gauge pressure of 25 1lb/in“,to

provnnc !xcescivn thermal aegraaacxon of the MEA bnugo prcasuro to a maximum of

.
Ql LIJ - msnesmd aadlla adbiccs acmawea Qonae ate AN QT at anncmnne watd mneme AP 1 aavane
o [Lu ~B P-L LANBLULS WILIBL UP.L.\-LI‘! Be WY &lu'& b\lll‘\-'llb&ﬂl—& 11 Va & y-L\—'ll\-
or more. The back pressurg regulating valve shall be tightly closed when not

3 MEA filter. The plant lhall include a packed bed of activated
S

3.20.
PP, RPN Yanaimad 8o o 22D 8 AMPL wmbecno o Leacsal dhc Lad ata®TY ha ccmecac A - A
VRLWVIl; 49008LOBU LIl & OUVULU NoN B LIiBAan, ‘Lo' uuuu&n L DU Slisld VU “P'-LU “IU
shall ba 1.5 to 2 gal/min, Afir purification azrhon in scaordance with
MIL-C-17605 shall serve to ronovo foan-and-color-causing contaminants from the

3.20.4 MEA pump. An MEA pump shall be used to recycle MEA (ses 6.5), to
punp rich MEA (see 6.5) to the top of the stripper, and to puap wvaste MEA to the

ship‘s sanitary tank, and shall be in accordance vxth class C-1 of MIL-P-17639,
sicspt as apscifisd herein. Thermomstsr gauges, and ahock tests ars not requirsd i )
18
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specifically for the pump. The pump shall be provided with mechanical shaft

( J seals. Replacement of the seal mating ring shall not require replacement of the
iopeller. A prelaure gauge isolation valve shall be installed between the MEA
__________ PR G aatiea hoanlratra and an

pump , and a gauge 1nc1.ucu.n5 L/‘O inch VIJ.V., CONNeCLiIs, FAUES DIACKSLE &L &
{dantification nlare shall ba furnished Motors and controllers shall be as

specified in 3.14. Katerials in contact with MEA, or with MEA laakage from the
pump seals with the exception of normetallic materials, shall be eorro-@_op- o
rolilting steel. The pump shall have a discharge gauge pressure compatible with

the bouar--tnppar and not less than 40 1b/in‘ to facilitate pumping wasts MEA

g

1 Gepera]l reguirements. Both the air blow
o tha canditiona {mnase
A - LIS S =AW “r - .

11 be resistant to corrosi and shall be
)

3.20.5.2 Bearings. Bearings shall be anti-frietion type in accordance with
adehaw MIT _RBR_170171 ~+ PO_R_171
BLLIMNG L JLlAMTEDTAI 74 Vb EETRTAI &b,

w

.20.5.3 Jabrication. The CO7 compressor shall be furnished with a self-
contained lubrication system. Lubricant for the compressor shall be lubricating

0il in accordance with MIL-H-17672. Lubrication replenishment devices shall be
sasily accessidbls from the front or sither sids of ths plant., The plant shall
provide drain facilities as applicable and shall preclude lubricant leakage
\ outside the confines of the CO CO, compressor

3.20.5.4 Qi1 indicators. 011 level indicators shall be provided and shall
be comnected to the oil sump in a manner o0 as not to be affsctsd by pressurs
variations between the 0il sump snd the atmosgphara. This type of indicator
connection applies whather or not the sump is vented to atmosphers. 0il
indicators shall be marked "F-"

and "L-" to indicate full and low, respectively.
If the indicators are the type that when oil is visible the level il

........... o™ =B .. 2__ 22 __a_ &£ =% - 11 ) SRR, Py ) Al Londl o olemen
'ILLULICCOKY, oruy =" LO 1 iCate I“LL Snall oe -lt“ﬂ OTi tne iNdiCator.

3.20.5.5 Air blower and CQ; compressor driva. The air blower shall be
direct motor drive and the CO; compressor shall be driven by a ¥-belt. <Couplings
shall be avoided. Where V-belt drives are used, the number of pulleys shall be
kept to & minimum. Pulleys shall be single groove and made of 304 or 316

sorrosian.ras{arine ataa e oirllavea ahall ha alionad ¢4 a2 talarans £
SPiaesltli-ISsaaviliy SLSSa, 408 PULLISYS Bi8is O8 ALLFHSC LT & TOLSIKTC -

or minus 1/32 of an 1nch. V-belts shall be high strength and shall be rate

transmit power at least 1.25 times the roquirod horlopowcr for the driven

auxiliary. A means to adjust V-belt tension and pulley alignment shall be
provided.

190
~-ae
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3.20.5.6 A4r hlaower., The air hlowar shall ha furnished and shall anarata
concinuously under the conditiona specified herein and at the back pressure
afforded by the plant and the conditiomns of 3.5.1. A dial indicator shall be
provided to measure the total blower discharge pressure. The rotational speed of
the blower impeller shall be not greater than 3600 revolutions per minute
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3.20.5.7 £07_compresgor. The COy compressor shall be a three-stage air
cooled reciprocating comprsessor. A compressor intsrstags pressurs gauge shall be
installed located at the front of the plant with interstage piping, fittings

brackets, snubber, gaugeboard, 1/4- 1nch valve, -upp;;;;, §§.2i2§§°.n3'IESthf1-
cation plates. The C02 compressor shall oparate continuously when used to raise
the pressure of C02 to gauge pressure vhich will vary from 25 lb/in‘ to the

avswrsmwm s _aa

pressure lpocl.xi g DY NAVSEA. -The COmMpressor shall also continue to OPGICCO with
sugtion pressures and capacities afforded by the plant, Vent valves (3,17) shall
be installed in the compressor suction and discharge piping to facilitate
starting the compressor in the unloaded condition. 01l filters or screens shall
be accessible through a cover or similar means in the crank case.

3.20

“' fanlave and hant avahansava

‘ MMM AR AR Bil_ AN e ROMMBABSAR

3.20.6.1 Pregsures. An air cooler, CO2 coolsr, MEA heat exchanger and, 1f
needed, and MEA cooler shall be installed in the plant., The coolers and heat
sxchangers shall be the indirect type and shall be stress relieved where

ranti{ewad M™Ma Aahlil11ad watar aida af tha ~nnlars ahall ba constructad for ths
«S{uiTss., 018 CNiia8l WATET 8S.GS8 O UNie CO0.A8TSE &nN&aii ©& TONESTTULTSC IOT Tas
following:

0 lb/an operating gauge pressure.
5 ib/ina design gauge pressure.
8 1

h /4 tast sanca nrasasura
+3/.aTiT TEST BaUgSe Ppressure.

3.20.6.2 Air cooler. The air cooler shall be furnished with a means to
facilitate drainage of condensate to the abgsorber. The air cooler shall meet the
heat transfer requirements encountered in plant service. The air cooler shall be

a Fldu_tiha daad o e ale aldea =222 wiaa Slaa and tha woatoar afda abhall o
- AAMT WMVS Uu-&bllu L(IU |idl BIVD IIII&& MNPV L4l SN bll‘ WEaLEL S4UE BlLimL L “U

tubes. Water side fins shall not be used. The temperature of the air leaving
the cooler shall be not greater than 70°F. Cooler surfaces shall be corrosion-
resisting steal.

Q2 97 £ 2 Phavantavristdas Parntlavea and heat avahasncave ahall ha acnatsicarad
FehVV.v RIUIKSLIBSSTLABLARE VOULSLS &V IsaL SACiiElixgEL s siiais US CULBLIULLEU
of oorrolion- agisting steel and shall meet the he gt ;;;"‘gg: ggquizggeg;g

ocondensats dtain connection. The tempcrnture of the fluid leaving the CO2 cooler
lhall be not greater than 7

erenasdh osomesd as .. __ a y - PP L“ [, S P A ek oo s eooee

leré and exchangers may be
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3,20.7 Separatorg. Moisture and MEA mechanical separators shall be
drnawteatTad 4 ale and AN Tl Oomassasoese =1aoll e mcccteicntead o8 cmotoadlo
SilS LRALLAPY &l GAE LIV Wz &0LLIOB . sspaiavvs Blid VB GULBLL SU VUi BaLBlLiIALS
suitable for the intended use, shall be furnished vwith condensate drain

connections, and may be combined as inte rnI arts of‘ applicable coolers or
purifier, or both. The condensate drain lines shall be equipped with sight
gauges or other means to ensure .doqua:c drainage. Moisture removal methods

requiring reactivation or replaceable cartridges ars not acceptable. If
demisters or similar devices are used, retainers and supports to prevent
deflection, dislocation, and disconfiguration of the demisters or devices shall
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be provided, and the superficial gas velocity through thea shall be not greater

\ \ than 8 feet per second. The CO2 moisture separator shall contain demisting
section at least 4 inches deep and shall hold not less than 1 gallon of carry-
over liquid from the COy cooler without flooding the CO; compressor.

3.20.8 Purifier. A purifier shall be installed to remove MEA vapor from
the effluent air. The purifier shall incorporate a minimum of eight resin filled
bags. The resin and resin filled bags shall conform to piece numbers 24 and 25
of NAVSHIPS Drawing 8$8501-1524708, except that the weight of the mylon cloth
shall be 1-1/2 ounces per square yard. A means shall be provided to prevent
shifting of the resin in the bag. The resin filled bags shall be arranged within
the purifier to a minimun depth of 2-1/2 inches. The linear velocity of process
air through the resin bag assembly shall be not greater than 150 feet per minute

' and shall.be in a downward direction. The resin filled bags shall be housed in
an enclosure vith retainers and supports to prevent deflection, dislocation, and
disconfiguration of the resin filled bags. A means with positive holding devices
shall be provided to facilitate removal and replacement of the resin filled bags.
The purifier shall be constructed of corrosion-resisting steel, and may be
combined as an integral part of the air cooler or applicable separator or both.

3.20.9 Guards. Guards shall be provided to prevent accidental contact with
moving parts. Guards for V-belt drives shall consist of an expanded metal steel
.mesh with an enclosing steel band. Access openings or doors, as required for
plant operation and examination, shall be furnished on all guards. :

3.20.10 Panel board. A panel board may be installed for mounting plates

and pressure gauges. The panel board shall not interfere with the operation and

| maintenance of the CO2 removal plant (see 3.7). The panel board shall not
obscure the observation of items such as gauges, meters, plates, and indicators
nor require removal for maintenance of the plant. No threaded components,
including valves, shall be located behind the panel board. The panel board shall
not be used to support piping (excluding pressure gauges) except by means of
bolted pipe hangers. Whers piping passes through the panel board, hole
dimensions shall be large enough to permit removal of the piping and associated
fittings.

3.20.11 Machipery beds and foundations. The MEA pump, air blower, CO2
compressor, and drivers shall be bolted to machinery beds which shall be mounted
to the base frame or a foundation with mounts (see 3.20.1). Machinery beds shall
be sufficiently rigid and shall be installed in a horizontal plane and may be
made of types 304 or 316 corrosion-resisting steel. Snubbers shall be provided
to minimize movement of the machinery beds in a horizontal plant. The snubbers
shall not affect the shock and noise attenuating characteristics of the mounts.
Each machinery bed shall be electrically grounded. Foundations and supports to
support squipment shall be welded or bolted to the absorber, base, or boiler-
stripper. Vibration isolated pads may be used in lisu of snubbers and mounts.

3.20.12 Fasteners. Except as specified harein, bolts, nuts, studs, pins,
screvs, and other fasteners shall be made of corrosion-resisting steel. The bolt
requirements specified herein shall also apply to studs and screwva. Bolts shall
be installed with a locking device to prevent loosening and backing off as a
result of vibration and shock (see 3.10 and 3.11). Nicking of threads or welding

' of nuts is prohibited except as specified herein. Mounting bolts for equipment

21
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bolts pass through =stal 4 t makes the bolt head inaccessible, tac
a

wIla =
vnldlnn or othar maans shall be nrnv(_dgt_l to ratain tha bolt in position vhen th
nut is removed, S8uch bolts shall be hardened to minimize stripping of threads
and their materiasl shall be selected to minimize galling. MIL-5-1222 shall be
used as a d.sign ;uldo for bolts. The allovable shear stress for bolts shall be

typs, self-locking nuts. Nuts shall be easily accessible for ronoval Where {
n

0.6 times the aliowable yioxa strength of the material. Bolts designed to be
strssssd in shsar shall be installsd 4n holes with 2 maximum diamstsr of ths
nominal bolt diamater plus 1/32 inch maximum for bolts 3/& inch and smaller, and
plus 1/16 inch maximum for bolts larger than 3/4 inc

3.20.13 Time totalizing meter. The plant shall contain a time totaliring
mster in accozdar*a with MIL-M-7793. 1t may be 4incorporated in ths slsctrical
ocontrol panel if ficient opsrational and cost effectiveness can be
established.

3.20.14 zlgn;_.nd_;ggx_kL; The plunt and test kit shall conform to the

—_ o~ PO

Tequirements specified herein and shall be manufactured in accordance with the
approved drawings. The plant shall include all necessary materials and squipment
arranged as a packages unit mounted on & common base.

3.20.15 Test kit. Tbo test kit -haii conform to NAVSHIPS D:sving

OORNAY YENAL9L . memm o mdmmaa =t .17
UDJU"&J‘WILU. -lo.Pl- I-IIIL bﬂ- -B‘-IIJL P“t L- anu.c-box [1:" 39 UU IHPL-C‘O 'L‘-‘l

bromophenol blue indicator conforming to MIL-B-11722, and 0.5 normal nitric acid
shall be used in lieu of 0.5 normal sulfuric acid. Te-t kits shall not be
installed in the plant. One test kit shall be furnished with each plant.

—
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J.41 Zgainting. Suriaces to be painted shall be completely frees of Tust,
mill scale, weld scale, weld flux, oil, grease, deteriorated paint, and other

surface contaminants. Metal surfaces requiring paint for corrosion-resistance
shall receive pretreatment and paint as soon as practical after cleaning.
Pretreatment shall consist of one complete coverage coat of a pretreatment

coating conforming to DOD-P-15328., Paint shall consist of two complete covaerage

coats of light-grey snamel conforming to MIL-E-15090. Insulation shall be

painted with two complete coverage coats of fire-retardant paint. Second coats
shall not be npplicd unti{l the preceding coat has become dry and hard, Before
the application of any paint coating, all bare spots on the preceding coating

shall be touched-up., The preparation, pretreatment, and paint requirements as
e .

mena B2 8 B ALl ____ ___ __a ____ 888 __.__ e a8 L ____ 4 Sy I DU W SR S
SPECLLLETU 1T TNe COMpONENT SPECLIICATIONS SPOCLIIi6d NETXeln SnAlL preciuae tne
above similar requirements,

3.22 Reactive materials. Materials shall be corrosion-resistant and
cui:;blo for the intended service, Hntcriall that are in contact with each other
in a marine environment shall be galv Reactive materials

(] i
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1tact eo
torialn subject to corrosive

such as magnesium, or brittles materia
MRA solution shall not ba parmittad ¢

e permi e
alloys, carbon asteel, nntu;ll rubber, or other ma

attaok.
3.23 Harmful materials. HMaterials which produce dangerous gases or other
harmful effects under conditions (including fire) encountered in Naval shipboard
servioce shall not be used with the exception of MEA {
22
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3,24 Mercury. During the manufacturing process, tests, or inspections, the
material offered shall not have come in direct contact vwith mercury or any of its

compounds nor with any mercury containing devices -nploying only a single
boundary of containment (see 6.3). (A single boundary of ééﬁéixﬁﬁaﬁt is ons
which 1s not backed by a sscond ssal or barrier to prevent contamination in event
of rupture of the primary seal or barrier.)

-quip-ont, material, and crchlo- incorporated in the products covered by this
specification shall be new and may be fabricatsd using materials produced from
recovared materials to the maximum extent practicable without Jeopardizing the

intended use. The term "recovered materials” means materials which have been
collected or recovered from solid waste and reprocessed to becoms a source of raw

materials, as opposed to virgin raw materials. bMNonse of the above shall be
interpreted to mean that-the use of used or rebuilt products i{s allowsd under
this specification unless otharwise specifically specified.

3.26 Routine overhaul. Items requiring routine overhaul, such as pumps,
motors, and heat exchangers shall be configured to pass through a 25-inch
a

dismeter hateh an
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3.27 Human.engineering. The plant shall incorporate the human engineering.
design rcquircnents of KIL B 46855 and NIL-STD- 1472.

3.28 Safety dﬁ:iin review. Safety shall be an integral part of all design
reviews held for all equipment, subgystems, and components. The contractor shall

conduct system safety progran rcviows (see 6.3). VWhere possible, the system
safety program revievs shall be conducted as part of the overall program 1 review
to assess the status of compliance with the overall lafcty objectives. This

2+

review shall identify any deficiencies of th
provide guidance for further analysis or des
Qualified contractor system safety personmnel lhall -t:nnd thono design reviews.
NAVSEA shall be notified prior to each system safety program review, to permit
participation by Navy personnel (see 6.3).

o mem o mdr oo amfatees amd
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3.28.1 Safety analyses. Safsty analysss shall be performed to identify
hazardous conditions for the purpose of their elimination or control. Analyses
shall be nado to examine the equipment, subsystems, components and their inter-

relationship to include logistic support, training, maintenance, and operational
environments.

3.29 Reliah{litv and maintainabhilitv racuiraments.

3.29.1 Reliability. The specified mean-time-between-failures (MTBF) of the
plant shall be not lesgs than 350 hours (see 6.3 and appendix A). A failure is
defined as when either of the following conditions occur:

”~

a) A condition resulting in an unavoidable, forced shutdown of the

plant, that cannot be restored without uon;'a;grco of disassembly
to repair or replace an internal element. This includes any

requirement for maintenance during test not specifically

PR Ny I - R R W A W B SRy S N P ____-- maend A oo
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initiation of the test
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(b) When eithar the plant ceases to function or its performance
degrades below the requirements of this spacification.

3.29.2 Mainteinability. The mean-time-to-repair (MITR) of the plant shall
be not greater than Z.5 hours when determined in accordance with MIL-S§TD-471 (see
6.3). The time to replace the most inaccessible component shall be not grester
than 3 hours.

3.29.3 Maintenance engineering analysis. The contractor shall pe
{ 6.

demen masa o oo P - Ao == =
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.
—ad i PR, 2 Veoold o & PP aa ecdal WYY W ALare
BELILSIALCE SNELUNSELILIE SUALYSLE 1]l SCCOLUGANCS Wil NLL-N-4L8300

3.30 Performance monitoring. Performance monitoring shall be provided to
permit the continuous sensing of performance degradation or npproaching failure
through the incorporation of sending devices and related displays for the
osritical performance parameters quantitatively specified herein. The devices
shall be centrally located and shall not reduce the effectiveness of the system.
The monitoring feature shall provide both a visual and audible indication of
equipment or component failure and a visual identification of the specified
failed assenbly or module,.

rforn a
3.

3.31 PRlates. Identification and information plates are required and shall
conform to types A, B, and C of MIL-P-15024 and MIL-P-15024/5 except plastic is
not acceptable., Serial numbers may be punched and do no require an enamel f£ill,
Etched, engraved and stamped letters, numerals and other characters shall be
£illed with black enamel, except for warning and caution plates which shall be
£i1led with red enamel. Plates shall be mounted on or near its assoclated
equipment and shall be as specified harein. Plates shall be readable from the

front or sides of the plant.

3.31.1 Xdentification plate. The plant shall have an identification plate

located on the front of the plant. The plate shall be not less than 3 by 5
inches and shall contain the following:

(a) Title of equipment.

(b) U.S. Navy serial numbers (to be furnished by NAVSEA) (see 6.6).
(c) Manufacturer's name, model, and serial numbers.

(d) Contract or order number,

£aN [ o PO P Ui iy Sy

{8) Bection for Government representative stamp.

3,31.2 Inatruction plate. Plants shall contain an instruction plate or
peper instruction sheet laminated in plastic, Where multiple sheets are used,
they may be installed in book form provided a metal hinge and fastening device

are firmly affixed to the plant and all sheets are readily visible. The plate or
sheaat shall eantain the Fn]lnu(ng data:

(a) CO2 plant flow diagram color coded with valve and special valve
identifying numbers, and the descriptive names of other equipment
showvn on the diagram, and shall be sufficiently complete to
{liustrate all of the flow nroceases,

SESESEET eaVh pavereses

(b) List of valves and special vulv‘s vith descriptive names and
identifying numbers (see appendix C). This information may be
included on the flow diagram.

(¢) Prestart instructions.

24
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(d) Start-up instructions.
\ \ (o) Shut-down instructions.
(f) Cautions and warnings (red snassl £iller for plates; red print for

paper sheets).

3.31.3 Plates for pressure gauges. MEA punp and motors. Plates for the

pr-l-u:o g-ugec, MEA pump, and motors shall conform to the applicable equipmsnt
specifications.

3.31.4 Plates for control and indicator. Information and identification
plates shall be provided to indicate the function of each control and indicntor,

and shall be as apacified in MIL-C-2212. Plates shall be mounted adjscent to the

appiicable control or indicator and shall ahow information such as, hesater-on,
' heater-off, no. 2 motor start, mo. 2 motor stop, high boiler level, heater fuse,

and gimilar information (see 3.31).

3.31,5 Plate information. Plates for the blower, compressor, coolers, and
exXch 1l i = S

(a) Manufacturer'’s name.

(b) Manufacturer’s identification numbers, such as model number, part
nunbar. and size.

\<) ﬂ‘n\l&lbbul" I IULLI& uumb.c.

(d) Design characteristics, such as capacity, pressures, except where
classified, heat transfer characteristics, speeds, calibration
data, horsepover and test pressure.

(e) Contract number.

' {f) National stock mumb

Additional plates for special valves shall contain information conforming to
3.31.6. Additional plates for flowmeters and pressure gauges shall show the
normal flow and pressure ranges.

3.31.6 pPlates for valves. Plates for valves (including special valves)
shall contain the following:

(a) Valve identifying number (see nppe ix ©).
{b) Brief description of function of ths valve and valve positicen, as
applicable.
]’ 3.31.7 Liquid level gcale plate. The liquid level scale plate for the

absorber shall be gradusted in gallons. The liquid level scale plate for the
boiler-stripper shali indicate the alarming level of the liguid level dstsction
dsvices (see 3.20.2.2) and the level of the highest portion of the heaters and
shall be so marked.

3.31.8 Plates for control panel. Plates for the control panel shall be in
accordance with 3.14.6 and 3.31.4.

3.31.9 Warning plates. Warning plates shall be installed at critical
locations, such as the heater terminal box cover, to warn against danger or
hazards. Warning plates shall contain the following information:

"Warning - 440 volts".

25
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3 . 32 Unviemanohin .
3.32.1 (Cleaning. Parts, especially machine surfaces and passages, tubing -1

and piping for the MEA solution, cooling water, air, CO7 and lubricating oil
lhall be kept clean and protected during ntorage. £abr1cation. and assembly

..... meoad ca e ~l.. Py PN PREON

Al o - - 19
ButrTa, nnspu, -nuvxu‘n. Teiruss, pipes adps, dirt, scals, and vater shall be
ramovad .

3.32.2 Aligoment. Piping and tubing shall be so aligned that the halves of
flangal or union:, wvhen dinconnacted shall not move more than l/k inch from the

““““ Py P "N - - e o cmm B e

1 .8 ) PN = - -
ouncurLLu' '“u mcxns -u‘LIU. Ul. Ipll‘ -.b&lls naL. Ou tll. BA LA &Luls‘ O uUniAOn.

3.32.3 Deficiencies. .The following typical deficlencies are listed for
guidance in determining workmanship defects. These and similar worlmanship
defects shall be avoided during the manufacturing and packaging of the plant.

(a) Migcellanaous damags during shipmant. Damage iz causmed by loose
mounting bolts, capillary tubes, and cable and unprotected gauges
and msters.

(b) Leaks in vaasels piping. shaft seals, heater element gaskets.

PN — 1 —_a . Y8 .3 1_--‘1 _— o
{e) Cracked gauge glass and misaligned lsvel gaugs.

(d) HNoisy blowar,
(e) Regulator malfunction.
(f) Compressor does not rotate,

(g) Chafing of flexible hose, flexible hoses not bonded at compression

L R g Elavihla hnona handae tan aha
o de bhl..b' ahONALVLES MNVEVY WOV oy -"-‘yl

(h) Lock washers or similar locking devices missing, causing loose or
missing bolts., Threads not £u11y engaged (two to three threads / /
should extend beyond nut).

(1) V-belts and sheaves rubbing on components and belt-guard,

4\ Ymadaniiatsa waldime and micsalicmad wndndns
\J/ ATAGSJUATS WSiGiTig &NC RISILLENST PaPalE-

(k) Inadeguate valve handwheel clearance.

(1) Carbon steel bolts used.

(m) Float valve binds.

(n) Construction does not perait examination. For example, a nipple
o)

mae hea an amall
way Vve SV Bmas TP WO AU LUWPABLEA) LUYSLS WIS Bappau,

Government representative has no visual means to certify that the
nipple has been installed. If design requires such a joint, the
joint will be certified and tagged by the Government
ropresencacivc.

{0) Toreign matisr in ltems such a&s absorbsr, voiler, pipi
control vpanel.

) B;;;;;v;onxial connectors,
) Cable and wire loose or not bundled properly, locking devices
nilning, cable and wire markers missing, unacceptable code

ut“t. “.Cﬂ.
{(r) !1.1\!-)'10-1 oconnagtion diseram miseine from ef_\ntreller_

N=] omevve g e

(s) Cable and vire markers missing, E-Z code markers used.

(t) Markers missing from inside control panel, metal markers in the
control panel comes loose which can cause shorts or operator
hazard,

e wald caamnlatatle ancravae tha adeanla
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(u) Heater insulation resistance meggers low.

T ’ (v) P‘n.l doot bind‘
7w\ MNa aratastisn whara cahla nasses fhrnu'h matal nnapi o8 .
\', 3% yhvu,\ab‘vll WIS A W —a— & W r---v— o

(x) Damage to heat exchanger tubing and gaaketl due to freezing of
residual water in the system.

4.1 Responaibility for {nspection. Unless otherwise specified in the

contract or purchase order, the contractor is responsible for the performance of

all inspection thuirenonts (examinations and tests) as -pocified herein. Except

as othervise specified in the contract or purchase ordsrt, the contractor =ay uss
any othar faci{litiss suitabla for the performance of the inspection

Tl -
5iiad OWn O &n VeilCi AW ==~ == === S22y

. requirements ipecifiod herein, unless disapproved by the Government. The
Covernment reserves the right to perform any of the inspections set forth in the
lpecificction where such 1mpoctiom are deened necessary to ensure supplies and
services conform to prescribed requirements.

4.1.1 Respongibilicy for compliance. All items shall meet all requirsments
of sections 3 and 5. The inspection set forth in this specification shall become

a part of the contractor’s overall inspcction lystcu or quality progran (see

.3). The abasence of any inspection requirements in ths spscificatiocn shall not
r.'l {iave the contractar of the re_-_nnn-{h‘ll‘ltv of ansuring that all nroductl or
supplies submitted the Government for acceptance couply with lll requirements

to
of the contra Sampling inspection, as part of the manufacturing operations,

o
o n

{s an acceptable practice to ascertain conformance to requirements, however, this
..... PR WU I S RPN R I PR, P S -lal atdtrhar {ndiratad ar
y QD83 TWL SULIIVLLLT BUUNLAEFALULL VL VWL “L'b\.&v- u»-;;.;, Sheiies sdivavamves wa
| actual, nor doas it commit the Governmant to accept dafective material.

4.2 Examinatiop. Each plant shall be examined to determine conformance to
the :oquironents of this Bpeclflcatlon for materials, general designm, mechanical

28 Y e f [P DU, el n el Aol o taot kir raliahil lf-v and
05518“, .L'b | & L(—‘L Kuqua.x.unuuuu . UL.L&L pPREY ¥ W.Lall. e e A, AVeaawmy
maintainabh{lity, and workmanship.

4.3 Fabrication and inspection. Fabrication and inspection of welded
joints and inspection and repair of castings shalli be in accordance with
MTY OON A0 PP W 1
A~ AWV"L/0O., QLLV.L VAiSL &

Fabrication and 1mmcr_lg

he marformad on corrcalison-reaiatine ataal
wve y.‘ ‘v"-- WAL wWa L ———-

S | -
-d -
of silver brazed joints shall be in accordance with

ln t'.

: 4.4 ﬂnngg;;_;nﬁ_;gg;_ggn;nngn; The contractor shall establish and
document the requirement for support and test squipment at the opsratiocmal,
Lnter&ediete, and depot lavel for repair, overhaul parformance monitoring,

2__ a2 Lr_ 3 L.__ et el e —mawasathla M

identified by built-in tast aquipment, portavls tes
quipmant ahall bhe providad for faule {solation, -lgpc with support aquipmant for
removal or -replacement, adjustment, ca libration, and cli;nncnt if required.
Enphasis shall be placed upon the adaptation and selection of standard items

alrecdy in Government inventory.
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4,6.1 Pressure tests. The pressure test shall be conducted on each plant.
If any portion of the plant is tested at a pressure higher than the minimum and
fails to meet the requirements spacified harein, the plant shall be considared as
having failed at the minimum pressure. ¥or purposes of this specification

pneumatic tests shall be conducted with air or moncorrosive gas as the pressur-

izing media. The complete plant shall be pneumaticglly and hydrostatically

tolcod. oxoopt that the compressor test and 5 lb/in‘ tests shall bo pneumatic

b..b. vu&y. Lu- m COmplLeBEUVL u.uhll" BU‘H!.G-LLU!I Slidll P8 L@ t.ﬁ

externally (with a leak-test fluld) while the compressor is g;ggbgggigs gas (air
be

or OOE;—;t their aitég;rg;-;rolaute l;;ting The prol;;r;; shall
1 hour after which the plant shall be examined and tested for leaks, deformation,

and failure, any of which shall be cause for rejection. The -ini-un pressure

meven 1 d ol ma maatod mea =07 Le ot Tane slca 1 8 efaeco ablin ool . P
appyLisa VO .-Uﬂ pvr;;vu Snaii oo Ve LOEBF i ded LANIGE LIM REX A UR pt.lluru
which l given portion will encounter in rvice. but shall bae not less than

serv ; be
5 1b/1n . In Addition. relief valves shall be tested to relieve at their

reapective pressure settings.

L £ 9 Rlantwia adeandts taas Toadanmandant alaatwdanal aAleated ta am a2nabh o aces
iV ie BaNiciebh it SAh St Ml WS i ALMICPOIILGIIL EibLLIAVAaL CiaTulLs Ul salu piadic
shall be checked at room temperature to determine the leakage of current from hg

vorkmanship. The circuits shall be tested using a 500 volt dc constant voltage
typs instrument with a 0 to 100 megohm scale.

4.6.3 Capacity and operation tegts-factory acceptance. Each plant shall be

1
hall be opcratod with 440-vo

tested in aocorduno with 4.6.3.1 and 4.6.3.2 and = 1t
maximum 3-phase, 60 Hz power with 49°F minimum cooling water for not less than 16
hours. Also, the first COy plant on each contract or order shall be operated for
not less than 30 days continually (if not already accomplished on a previousl

supplied identical unit) to demonstrate the ability to meet the requirements
specified herein. The MEA normality -hall be not greater than 4.0, The MEA

shall not be changed during the entire 30-day test. A synthetic atmosphere
nannhttnn of C0s and air ahall bha used for the tast nrocass air, VUWhaere

C& $V2 SUC R4 SN8L. 90 W8SC 108 TIe Le8t piccess &irl sIe

'pcroencagol of COy are specified herein, they shall be by volume, measured

directly at the time of sampling by either infrared analysis or gas
chromatography, to an accuracy of plus or minus 0.04 percent CO;. Except as

memaad B2 .4 L _ .. 8 __ al

&pecified herein e CO2 compressor discharge pressure shall be two-thirds of
the maximum working pressure, Alr to be used for 2ll tests sghall conform to the

worki
tio £ 3,5.1. The differential pressure of the cooling water shall not
exceed 10 1b/in? during testing (see 6. 3).

4.6.3.1 gatisfactory operation. The iiquid ievel in the boiler-stripper
and the separator shall bes raissd and lowersd to demonstrate satisfactory
operation of the liquid level detection and alarm system including the indicating

lighta and automatioc plant shutdown and by-pass at lov lev The pl;n; shall be

opsrated to demonstrate satisfactory operation of indicating lightc temperature
and pressure indicators, and -vitchos. The compressor shnii be subjected to
discharge pressures of 0 to maxiwus in 18 to 22 minutes not less than three

"n
-]

—
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4.6.3.2 ngxn;inn_;gg;; Each plant shall be tested for two separate, 6-
‘ : consecutive-hour tests at 0.5 and 1.0 percemt TOg iniet concantrations
respectively. The tests shall not begin until equilibrium flow conditions for
0.5 and 1.0 percent CO; as applicable. have been established. The plants shall
be operated at opctnun ltrippor feed rates. During each of these tests the CO2
compressor discharge gauge pressure may be maintained at 100 lb/in‘ for not more

than 4 hours to facilitate noise testing. After establishment of steady flow
conditions the follovin; ita-: shall be measured at the frequency indicated for

each 6-hour- tast: - - - —
item ' Exequency
Date and time of measurement As applicable
Input power for each motor (kW) Bvery 4 hours
Input power for heatar (kW) Bvery 4 hours
Speed of each rotating component Every 4 hours
Ambient temperature (°F) Hourly
Relative humidity (percent) Hourly
Barometric pressure (Hg) Hourly

Temperatures, pressures and flows from
all gauges and indicators installed

in the plant Hourly
Gaugs pressure of CO, fron compressor

unless classified (lb/Ln ) Hourly
Cooling water flow (gal/min) Hourly

Plant inlet and discharge cooling water

t.npctaturo (°F) and gauge pressure

(lb/in ) Hourly
Abgorber liquid level (gallons) -

This level shall also be measured

before start-up and 5 minutes after

pump shut-down Hourly
MEA normality - Every 4 hours
Stripper feed rate (gal/min) Hourly
Alr pate (cubic feet per minute

(£ft°/min)), actual Hourly
Corrected llt rate (at 70°F -

standard ftd /main - calculated) Hourly
Percent CO; in entering and processed '

air Hourly

’ Cumulative pounds of CO2 At time zero and hourly

Amount of water and MEA make-up

(gallons) As applicable

The amount of CO2 leaving the compressor shall be measured with a totalizing
positive displacement type meter with corrections for moisture, temperature, and
pressura. The capacity of each CO; plant shall be determined in pounds of CO;

(dry basis) per hour by dividing the cumulative 6-hour total of COp discharged
from the compreasor by six This capecity shall bea racorded.

SE=SFe= Vo w - - e =y =imal 22 8Ll

4.6.3.3 Continuous operation. Following the tests of 4.6.3.1 and 4.6.3.2
the first plant of a new contractor’s contract or order for this equipment shall
‘ be operated continuously for a total of 30 days. The inlet CO2 concentration

=29 .
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shall be maintained at 0.5 percent for the first 15 days, at 1.0 paercent for the
next 10 days, and at 1.5 percent for the remaining 5 days. Interruptions not
exceeding a total of S hours shall be allowed during the 30-day period. If morxe
than two interruptions occur or if any single interruption exceeds 5 hours, the
test run shall start over from the beginning. Repsated failure of the same
conponent, or similar components performing the same function, shall be cause to
disocontinus the test to correct the deficiency. If the test is discontinued,
aotion shall bs taken to deternmins the cause of failure and to correct the
deficiency, Verification of the corrective action shall be accomplished by a
continuation of test, wherein the test item shall accumulate at least 360 hours
of test without recurrence of the failure. Any design changes resulting from the
teat shall bs approved by NAVSEA. Conformance with 3.5 and 3.4 and the proper

_ operation of all safety devices shall be demonstrated during the test period.

- Shut-downs due to power failure or to planned maintenance, such as charging of
lubricant and testing of controls, shall not be considered interruptions.
(Planned maintenance is defined as any organizational maintenance procedure
described in the technical manual and prepared on maintenance requirements cards
(MRC) (OPNAV 3700/1).) 1I1f the plant 1s shutdown for replacement of a failed or
malfunotioning component, the period of interruption shall be considered to start
with those operations necessary to the removal cof that component. A shut-down
due to the failure of one component shall be utilized to repair a second
component wvhich is in danger of failing. Items to be measured include, in
addition to the {tems in 4.6.3.2, the pressure drops through each equipment in
the sir system, and each cooler and heat exchanger, at hourly intervals, and
ammonia and monoethanolamine in effluent air before and after the air purifier
every & hours.

4,6.4 gCenter of gravity. The dry center of gravity and weight of each skid
of the first plant on each contract or order shall be measured.

4.6.5 Noise tests. Noise tests shall be conducted for each plant to
determine conformance to the requirements specified in 3.10, Instrumentation and
methods for noise measurement shall conform to MIL-STD-740-1 and MIL-STD-740-2
except as specified herein. A structural steel test stand may be used for noise
tests provided the plant noise levels are less than the limits specified without
corrections for the test stand. Structureborne noise measurements shall be taken
above and below the resilient mounts of the equipment (see 6.3).

4.6.5.1 Tesxting. Testing shall be accomplished with the plant suspended
fron the main mounts jointly and operating under normal rated conditions and
after the plant has been in oparation for at least 1 hour. The compressor
discharge gauge pressure shall be 100 lb/in during the tests.

4.6.6 Yibration tests. A vibration test shall be performed on the plant to
deternine conformance to the requirements specified in 3.10 if not previously
psrformed by the contractor. The testing shall be accomplished with the plant
attached without mounts and operating under normal rated conditions. The
oompressor discharge gauge pressure shall be 100 1b/in“ during the tests. The
plant shall demonstrate continuous proper functioning during and subsequent to
the specified tests (see 6.3),

30




—Dowmoa‘ded From NttD:// WV VY SDEC. CO) e ————— S ————

0 | to cho roquitomonta -poci fied in .11 i{f not previously performed by the
contractor. The contractor shall be responaible for the modification of each
plant under the contract or order for any deficiencies noted as a result of this
taat The inclined shock tests shall bo conducted on equipment 1nc11nod 30

degrees from the vertical in both the front-to-back and side-to-side directions.
A minimun of nine blows is required. The oqulpnont shall be tested while

operating, using vater in lieu of MEA and pressurizing the boiler with compressed
alr The comnregsor discharse sauece prassure shall he 100 lb/igl_z during the test
LT ¥ Y & 0w \rvur.---v. vﬁ-“.--o— .--o- revewe - - -~ 4 (-4
(see 6.3).
4.6.7.1 PFailing to pasa. Equipment shall be considered to have failed to
pass the shock test in the event of any of the following:

(a) Breakage of parts, including mounting bolts.
(b) Appreciable distortion or dislocation of any part. ) )
(c) Significant cffect on performance (more than 10 percent reduction

4.6.7.2 Succegsfullv pags. Equipment which has successfully passed the
high-impact shock test shall be reconditioned by the contractor as follows:

{a) Bearimgs shall be replaced.

(b) Minor deformations shall be corrected.

(¢) Each part shall be carefully examined, and all substandard parts
replaced

(d) The plant shall be cleaned and tested in accordance with the
raquirements specifisd berein.

4,6.8 Life test. The compressor and blower shall each be given a 500-hour
life test. The compressor and blower shall be operated intermittently or
continuously for a total of 500 hours. At the conclusion of this time, the

-J Y e o -~

»
compreasor and blower shall be dismantled and va.-'uu;;y éxXxamined I0r Wsar anc
appearance, Breakage, distortion, or detectable wear shall be g_usg for
rejection. Tests shall be conductcd under the conditions which will be

encountered in plant application. NAVSEA may consider waiver of lifo tests if
identical blowers or compressors or both have been previously tested.

L £ Q Qafatry teaatrine [}
.27 R _R25allE-

contracting activity.

4.6.10 xg11;h111;1_§gngn‘;;‘;19n_;ggg The oquipnnnt shall be lubjoctod to

a 910 hour endurance test (ses 6.3) with no failure, if not pravxouszy performed
by the centracter. The following test provisions shall apply:

(a) Definition of failure: The test failure shall not be considered
to have occurred if the event is the result of a cause such as
variation of input voltage beyond specified limits, input power

R

interruption, operator error, ambient temperature over specified
limit, or other extransous causes, detsrmination of which shall

be -ubject to acceptance by the contracting activity.

(74
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4.6.11 Maintainabilitv damonztration test. The contractor shall conduct a

maintainability demonstration test (see 6.3) to verify the requirements specified
in 3.29.2, {f mot previously performed by the contractor.

4.6,11.1 Maintensance task selectiopn. Proposed maintemance tasks shall be

salected hv the eontractor in accordance with the procedure outlined in appendix

A of KIL-STD 471, Actual task selection will be made by the contracting activity
at the time of teat.

4.6,12 Pailure of reliability and maintainability tests. In the svernt of =~~~ - - -

1;1_;131_1_1;11 to reach an “accapt® decision, the contractor shall parform an analysis
to dtteruino the cause, perforn corrective action, and propose appropriate
nmodifications to the design. Verification of success of any modifications made
shall be acoomplished by a period of retest to be determined by the contracting
activity,

-

al
-]

4.7 Rejegtion. Breakage, deformation, or failure to meet the requirements
of this specification when examined and tested in accordance with 4.2 and 4.6
shall be cause for rejection,

4.7.1 Mercury contamination. Mercury contamination or reasonable cause to
suspect material of being contaninated by mercury, will be cause for rejection
(see 3.24).

4.8 Jnspection of packaging. Sample packs, and the inspection of the
preservation, packing, and marking for shipment, stowage, and storage shall be in
accordance with the requirements of section 5 and the documents specified within.

(The packaging requirements specified herein apply only for a direct Govern-
nent acquisition. For the extent of applicability of the packaging requirements
of referenced documents listed in section 2, see 6.8.)

5.1 Genaral.

{1) ZIzeated lumber and pivwood. Unless otherwise apecified
6.2), all lumber and plywood including laminated veneer
material used in shipping containers and pallet construc-
tion, members, blocking, bracing, and reinforcing shall be
fire-retardant treated material conforming to MIL-L-19140 as
foilows;

Y PN
(88é

levels A and B - Type II - weather resistant.
. Category 1 - general use.
Level C - Type 1 - non-weather resistant,
Category 1 - general use,

—
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(2) Fiberboard. Unless otherwise specified (see 6.2), fiberboard

| used in the construction of class-domestic, non-weather
resistant fiberboard, cleated fibarboard boxes including
interior packaging forms shall meat the flane spread index
and the specific optic density requirements of PPP-F-320 and
anendnents thersto.

5.2 Pregervation. packing. and marking. Carbon dioxide removal plants and
accessories, shall be preserved level A, C, or commercial, packed level A, B, C,
or commercial and marked in accordance with MIL-E-17555, as specified (see 6.2)
and as follows (see 6.3):

(a) CO, removal plants shall be preserved by method IIA.

(b) Painted surfaces on which the paint is damaged or defective shall
be cleaned and repainted with the original specified paint of the
same quality and color.

t
(c) Rotating joints, bearings, and similar moving parts shall b
thoroughly lubricated with the lubricant specified in the

equipment specification. Excaess lubricants shall bs removad
prior te gackag!ﬂv epe:etiea&.
(d) Drive balts shall be removed or relsassd from tension. When level

A preservation is lpocifiod pulley faces, grooves, and sheave
grooves shall be coated with a light coat of clear, air drying

1mu1ac1ng COI!PO“I\G cotu:orllxng to MIL-1-2408
drive belts ara not removed for ahinman

ADL milap=s

TN
0
" ™

When , str

proof barrier material conforming to grade A of MIL-B-121 shall
\ be placed between belts and pulleys after the insulation compound
' has dried. The pulleys and belts shall not be rotated

thereafter. When drive belts are removed for shipment, they
individually or 4dn =

eV AUWUGL &Y ass

fied in MIL-E-1755S.
ryin; case shsall be preserved method III
-116 and shall be secured within the main
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Desiccant sha

movenment, tupture of the desiccant bags, or damage to the
barrier. Openings into the plant shall not be capped, sealed, or

LA a2 Py DS W P Ly

px.uggec to ensure effective ac of the desiccant.
. nd = ed (with the four main mounts

d) in a struct ® ,1nninn frame which may alsoc be
used for toncing {n the .hi ard. Plants shall be mounted on the
shipping frame to prevent danago which would affect the
performance or noise characteristics of the plants. Securing
ansdl m=d &
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shipping frame shall be secured by means of positive locking

devices such as double nuts or nicked threads to prevent
loosening during shipment. Tack welding and other means are not
permitted. Shipping frames may be used for shipyard testing and
storage. Frames are t:he contractor operty. The contractor
. +d
i

Pr
s ..L-a-L-— -
e Liliel G

.



Pt s s A s e e A s A o A Dot SR S N Ay

Downloaded from http://www.everyspec.com

MIL-P-24540A(5K)

(h) HMethod of mounting of the unit within the shipping container shall
ensure the integrity for the requirsments of MIL-STD-740-1 and
MIL-8TD-740-2. Where shipboard mounts are used, the barrier
shall be placed betwean the shipping frame and the mounts.

5.2,1 nng;igl_nnxxing. Each container shall have a piaclrd attached
consploucusly and sscursd to the sxterior shipping container in addition to a
placard attached to the unit as soon as the tests have bean completed. The
placards shall remain on the plant and shipping containers after delivery. The
placards shall read as follows:

"This unit has besn complatsly nolss tested and components have
been precision balanced. Handle with extreme cars to prevent

mechanical shock and exposure to atmospheric conditions."
6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

1 Intended uge. The mark IV catbon dioxide (CO2) removal plant is
d Al ONa Cram tha atwmeoe nd sha TDTADIT R Yoy ar Ly

PP =
val of w2 iI0&R vas -u-v-pu-a.v Oi Wis iaivani SUDDATLIDS., 408

discharged against variable submergence pressures.

(a) Title, number, and date of this specification.

(b) 1Issue of DoDISS to be cited in the solici{tation, and if required,
the specific issue of individual documents referenced (see 2.1.1
and 2.2).

(¢) Quantity of CO; plants required.

(d) Looation of service connections, if other than as specified
(sees 3.15.1).

(e) Fire-retardant material roquironencs (see 5.1).

2 8\ .

(f) Preservation, packing, and marking requirements (see 5.2).

6.3 Consideration of data reguirements. The following data requirements
should be considered when this specification is applied on a contract. The
applioablo Data Itenm Descriptions (DIDs) should be reviewed in conjunction with
the specific acquisition to ensure that only essential data are requested/
provided and that the DIDs are tailored to reflect the requirements of the
specifioc acquisition. To ensure correct contrsctual apnlication of the data

rtqutrenentl‘—;_contract Data x.qGiEZQSRc;'iiZE'ZBS Forn—iZESS';ust be prepared
to obtain the data, except where DoD FAR Supplement 27.475-1 exempts the
requiremsnt for a DD Form 1423,

On

34
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The above DIDs were those ¢
current issue of DoD S010.1
Requirenencn Control List (
Current, cleared DIDs are ¢

{ ) Reference Paragraph  DRID Humber
3.7 and 1-DRPR-80651
appendix C
3.7.2 and DI-MISC-80678
appendix B
3.24 DI-B-2121
3.28 DI-A-7088
3.28 DI-A-7089
3.28 DI -SAFT-80100
3.28 DI-SAFT-80101
3.29.1, 3.28.2 DI-NISC-80652
and annendix A
and appendix A
4.1.1 DI-R-4803
4.6 DI-T-23732
4.6 DI1-T-2072
4.6.3 DI.T-23937
4.6.5 D1-HFAC-80272
4.6.5 DI-HFAC-80274
4.6.6 UDI-T-23762
4.6.7 UDI-T-23753
\ 4.6.10 DI-RELI-80250
J 4.6.10 UDI-T-23742
4.6 11 DI-R-7112
4.6.11 DI-R-7113
5.2 DI-PACK-80120
5.2 DI-PACK-80121

leared as
2-

6.4 Technical manuals. The regquirement for techmnical

TN LY

MAK _AAkdS
Engineering drawings

Certification data/report

Conference minutes
Systen safety program plan
Systen safety hazard analysis

L RS Yoy ¢ -~
Tachnical information

reports
Inlpection system program
plan
Procedures, test
Reports, test
Procaduraes, acceptance tast

Equipment airborme sound
measurements test report
Equipment l:ruccuroborne

ar e ol e mmmaY o 8
vibration accseleration
asuramantg tast reanort

201t

Report, vibration testing
Reports, equipment shock test
Reliability test plan

Report, failure/malfunction

Maintainability demonstration
test plan

Report, maintainability
demonstration

Preservation and packing data

Special packaging instructions

of the date of this specification.
L, Acquisition Managemant Systems and Data
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6.5 Dafinitions. The following definitions apply to terms used in this
spacification:

(a) MEA: Water solution of monoethanolamine, chelated, in accordance
with MIL-M-23573,

{(b) Rich HEA: HEA from absorber sump
(6) Laan MEA: MPA leaving stripper,
(d) Recycled MEA: MEA pumped from the absorber sump to the absorber

+  top without a change in CO2 concentration.

the contractor by

6.7 Provisioning. Provisioning Technical Documentation (PTD), spare parts,
and repair parts should be furnished as specified in the contract.

6.7.1 When ordering spare parts or rapair parts for the equipment cov

- A
== - [

by this specification, the contrast should state that such spare parts and repair
parts should meet the same requirements and quality assurance provisions as the
parts used in the manufacture of the equipment. Packaging for such parts should

also ba svacifiad

S==F 2° =pee -is e

*>a
-w

6.8 Sub-contracted material and parts. The packaging requirements of
referenced documents listed in section 2 do not apply when material and parts are

acquired by the contractor for incorporation into the equipment and lose their

saparate identity when the equipment iz shippsed.

6.9 Subjeot term (key word) listing.

Alr purification
Boilar-stripper

Chelated monoethanolamine (MEA)
Continuous absorption
Continuous desorption

6.10 Changes from previous f{zsue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the

W
[4)
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PICURE 1, Weight, overall dimensions, mount
location and service connection
location (sheet 1).
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10.1 Scope. This appondix covers 1nf0tﬂltlbn that should be included in

Mda ancawn Ader da mand ry
ATIAE -yp-uuLA A u-nw-—-. <J

T <.
is cited on the DD Form 1423.

20.1.1 Standards. The following standards form a part of this document to
the extent specified herein. Unleas otherwise specified, the issues of these
documents are those listed in the issue of the Departnent of Defense Index of

AAAAA fAnTasy PP R ! RPN aloal do tha

bpecx.ILCAClom and Standards (WLULOD) and Iuppx.uuxu- U‘III.'LU, €i1i8d 1T tinse

intainabilicy Pre
nnd Equipments).
/ MIL-STD-785 - Reliability Progr

anm
/ Developnont and Pro
' ' sTiorm

& 8
EdE
Fb

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms

A Earw. IR e T a2 Yot 1809TaNn EAND

Center, (ATTN: NPODS), 5801 Tabor Avenus, Philadelphia, PA 15120-5055.
30. SUGGESTED RE

30.1 Report content. When required by the contract or order, reports shall
contain the following information.

¢ 30.1.1 Faflura mnds and effacts analvsis The analyeis shall be conducted

in accordance with MIL-STD-1629 to the functional lubns-cnbly level, except for
those failure modes with a level of severity of 4. For these failure modes, the

annlyni- lh‘ll be extended to the 1ndividually rcplacoablo Lccn lovol The FMEA

ns that have been anotpo
ef €failura madas with a 1

AMAALAUALES BMUVERS Wil =

o0
2, %at

nd shall providc for the formal lpplication of the
en

as al o & _ PR PR W
ts therein as specified herein. The program al

&
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(a) Reliabllity management procedures:

(1) Reliability organization.

79\ Mananamant and Aantral
\&/ Sallagsisiie aliG CULivia.,

(3) Bubcontractor and contractor reliasbility program.
(4) Progran review.
(5) Status reports.

(1) Design techniques.
(2) Reliability analysis.
(3) Parts reliabilicy.

(4) Pailure mode and effects
t

(5) Reliability critical items.

(6) Rffects of storage, shelf-life, transportation, handling and
maintenance.

(7) Design reviews,

analveiec .
analvele,

30.1.3 Maintainability program plan. The maintainability program plan
shall conform to MIL-STD-470 and shall provide for the formal application of the
maintainability requirements therein as specified herein. The program plan shall
include the following elements of the detailed requirements of MIL-STD-470.

(a) Perform maintainability analysis.

(b) Prepare inputs to the detailsd maintenance plan.

(c) Ferform design trade-offs.

(d) Predict maintainability values.

(e) Incorporate and enforce maintainability requirements.

(£) Integrate other items.

(g) Participate in design reviews,

(h) Establish data colliection, analysis, and corrective action system.
(1) Perform maintainability demonstration.

(1) Prepare maintainability status reports.

| S P N1 O 5 0 e e A AU VP OO 2 U A SO RISy SRR [0l PO SN SO B B
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CERTIFICATION DATA/REPORT TECHNICAL CONTENT REQUIREMENTS

10. SCOPE

10.1 Scope. This appendix covers technical content requirements that
should be included in the shipboard installation data which will serve as the
certification date for the complete plant. This appendix is mandatory only when
data item description DI-MISC-80678 is cited on the DD Form 1423.

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. C

30.1 Certification data. Certification data shall be shown in columnar or
tabular form. Certification data shall include the information necessary to
specifically verify or supplement drawings. Typical information required for
cartification data is the actual manufacturer’s serial numbers, speed, design
rating, conditions, design capacity, horsepower, type of drive, design fluid
quantities, heat rejection capacity, pover requirements, and design, operating,
and test pressures.

30.2 Shipboard installation data. The shipboard installation data ghall
' serve as the certification data for the complete plant and shall show all

information needed for installation by the installing activity. Data shall
include the following:

(a) Plant serial numbers (U.S. and contractor’'s).

(b) Ship hull numbers.

(¢) Contract or order number.

(d) Simplified outline of the plant.

(e) Overall dimensions.

(f) The loaded and unloaded vertical d s
mounts relative to their respective mounting supports and
base.

(g) The location (three directions each) of the four main mounts
relative to the centerline of the plant.

(h) The type of main mounts.

(1) The location (three directions) of the center of gravity and the

imensions ©

(J) The wet and dry weights.

(k) The location (three directions each), size, type, materials, and
orientation of the electric, CUO; discharge, HEA supply, HEA wasts
drain, drainway drains, MEA drain from absorber, fresh water
supply, chilled water supply and return, air inlet and air
discharge service connections. Service connections shall be
located relstive to the centerline of the plant and where
applicable to the depth of sockets.

( ) (1) A skeleton outline of the maintenance space requirements.

-
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The arc through which the control panel door swings.
Latent and sensible heat dissipation.
MEA pump performance curve (gal/min versus discharge pressure at

anaand woead Aan nYane)
W YEOE WETW Vi r““b, .

Power requirements which include volts, number of phasas,

frequency, normal amperage, inrush amperage and power fnctor.
Direction of rotation of motors.
Types of lubricant roquirad for specific equipment.

Corandal hacmdVlamn cmwonsdicasa = o mecd asa A
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Other ne cesgary inetallation ingtructions and nrasautions
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APPENDIX C

~—

ENGINBERING DRAWING TECHNICAL CONTENT REQUIREMENTS

-

0. SCOPE

10.1 Scope. This appendix covers the technical content requirements that
should be included in the lists and druvlnga when apocifiod in the contract or

order. This appendix is mandatory only when data item description DI-DRPR-80631

4 on tha DD For= 'le"'l

LS 2 IO & ¢ LT

20. APPLICABLE DOCUMENTS

This section is not applicablie to this appendix
30. SUGGESTED CONTENTS
30.1 List content.
30.1.1 Mechanicel and electrical equipment ligts. Mechanical and
electrical equipment lists shall be separate lists and shall be in & colummar

Eorm. Lists shall include all equip-ent except piping, insulation, individual
foundations, and individual plates. Together these lists shall also serve as a
complete list of the drawings specified in 30.2.1. Lists shall show an

identifying number, descriptive name, quantity required per plant, actual

manufacturer’s name, and part number and drawing number with rcvilion synbol,
' | weight Lf in excess of 10 pounds, remarks, and shall reference certification data
' wvhere applicable. Where the contractor is the actual manufacturer, a dash shall
be placed in the actual manufscturer coliumn.

30.1.2 Piping and insulation material 1igt. The piping and insulation
material list shall be in a columnar or tabular form. The list shall include all
piping and insulation except gaskets. The portion pertaining to piping shall
show the 1dantify1n; nunbcr descriptive name, -ervico, size, quantity per plant,

—aaed P | ~d &2 od men A

ure racing, material, spscification or
as ASTN or ANSI), actusl manufacturer,

1 suc

¥ draving number with revision symbol, the voight of
components over 5 pounds, and remarks. Information pertaining to the actual
manufacturer need not be shown for pipe, tube. fllngel, ELCtin;u. unions,

: tailpieces, and pipe hangers. The list shall not show quantities of fittings
whan submitrad for raviaw, Inasularion information shall bha the same as listed

for piping above or shown as s draving note. The egquipment insulated, the
materials, and the thickness of each material shall be identified.

30.2 Drawing content.

30.2.1 ggggzzgggngg Dravings shall indicate any axceptions to the
requirements of this specification. A complete set of drawings shall consist of

the following:

N N?

a
h
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Drawings shall be reproduced for

slementary wiring diagram.
have an identifying number. The
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outlines.
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within the olosed control pansl need mot be shown. The drawing shall be drawn
an acourate scale to illustrate the phylicnl arrangenent of oquipmcn: and does
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APPENRDIX C

(¢) Piping arrangement.
(d) Assembly drawings.

YAA

ghall be
insofar as

saisw @y 312 OP R e

inclusion in the manual (appendix D).

30.2.2 gkalston outlines. Skslston outlinss shall consist of 2 ssries of
dashes to {llustrate an outline. Identifying numbers and descriptive names for
squipment shall be consistent on all dr wingc except assembly drawings.
Identifying numbers shall be V-1, V-2, and so on for valves and special valves;
P-1, P-2, and so on for pipe; F-1, F-2, and so on for fittings and special
fittings; and 1, 2, and sc on for other squipment

30.2.3 . Diagrams and certifi-
cation data drawings shall include the following

(a) S8hipboard installation data (sse appendix B).
(b) Piping schematic diagram.

(¢) Electrical alementary diagram (see figure 3).
(d) Electrical conmnection diagran.

(@) Mechanical equipment iist (see 30.1.1).

{£) Electrical equipment list (sss 30.1.1).

(g) Piping and insulation material list (see 30.1.2)
(h) Certification data (see appendix B).

30.2.4 piagram. The diagram ghall show by symbolic representation all
squipment sxcept mounts, bslt guards, =machinsry bad., foundations, plates,
fittings (including special fittings), gaskets, pipe hangers, gauge board,
insulation, test kit fuseholders, and components such as cable clumps The

piping diagram shall include a tnblo showing the design quantities, pressure and
tanparaturc ranges of fluids entering and louvlng the planc absorber, boiler-

[ T
iNe wWiring

oot

wircth '( oure 1 ‘l- -
rxr ’ -

Bquipnent &s rcprcsented in the piping diagram shall

diagram shall include all information necessary
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"
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to

e =Y &

£ the imstructiom plate
Insulation shall be -hnwg

as ekelg;en

This druwtn; shall inoclude identifying numbers, descriptive name and
shall reference the diagram and certification data drawing for complete

The machinery arrangement drawing shall show all
necessary views and cross sections to svaluate the arrangement.

50
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30.2.6 Piping arrangement drawing. The piping arrangement drawing shall
includs the details of all piping except gaskets. Where piping i{s shown as part
of an assambly on an nna.nbly drawing. it shall be shown as a skeleton outlins on
the drawing. The drawing shall be drawn to an accurate scale to 1llustrate ths

piping arrangemsnt and dees not require dimensions, Descriptive information such
as air in, MEA waste, and similar 1n£ornation shall bs shown for service

connac:ioﬁs. Insulation shall be shown with skeleton outlines. This drawing

: reference the diagran and cer tification data drawing for complate dascription of
components. A symbolic means shall be ussd to distinguish the varfous piping
gystems. The piping arrangement drawing shall include all necessary vievs,

. cross-sections, and skeleton outlines of equipment to evaluate the arrangement
design

30.2.7 Assembly drawings. Assssbly drawings shall include the following as
applicable to the plant.

(a) Absorber and base.
(b) Boiler-stripper.
{c) Air blower.
(d) C€O; compressor.
(o) Hachinnry beds and foundations.
(£) Coolers and heat exchangers.
(g) Separators.

( (h) Purifier.

' (1) Plates.

(4) Panel board.
(k) Boiler heaters.

{n)} Contrel panel arrangement

(o) Valves.

(p) Special valves.

(q) Special fittings excluding gaskets, O-rings; hose, and pipe
hangers.

(r) Liquid level detection system assemblies such as the sensing
element, sssocisted fastensrs, and electronic and electrical

. components assemblies.
(s) Temperature indicating system assemnblies such as the resistance
slements, protective covers, selector switch, and tempsrature
) indicator.

30.2.7.1 Minimize sheets. Assenbly drawings shall be combined, where
practical, to minimize the number of drawing sheets.

30.2.7.2 Machinery bed and foundation drawing. The machinery bed and
foundation drawing shall include bed plates, guards, V-belt systems, foundations
and supports, It shall also include necessary skaleton outlines of components to
{llustrate their physical relationship to machinery beds and foundations.
4
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30.2.7.3 Raguirements. Each assembly drawing shall show outline mounting
and oconnection dinmensions including methods, sizes, and types of fastenings and
dimensions and clearsnces requir-é for installation and -etvicing plus

amsamen] ccnamtnacser Motesa an oo oo acses

- o o £ e o=l & Py
. BUPPLBESIILALY UNLA &F NIBOeSsBal)y |-D P.mlC meu;;lniun 'Lulonu. Lﬂ' coub:lcﬁor

asgistansa. The nn-nmhlv dravings shall include the necessary cross-sections,

dimensions, and idontity and nononclacuto of parts required for maintenance und
to ovnluato the design and construction. Assembly drawings shall also include
general performance data or curves. Assoﬁbly drnvingl sHhaTl also list any
special tools and their functions that may be required for shipboard maintenance.

Assembly drawings for ths absorber and bass, and bollsr-stripper shall identify

the fluid and mounting connections such as recycled MEA to absorber, NRA pump

suction, and similar oonnnotionl-i O-rings, gnuko:-, and sinilar devices -hall be
eonplotaly described on applicable a.scnbly dravings. Assembly drawings shall be
sufficiently complete to reflect compliiance with specification roquitenentl As

-?F1‘e=b1‘ l.‘e 3.29.5.2). notes shall indicate the ops of L.ybuvuuouu bsaring

Vhere assexbliss are commercial eguipment or commercial eguipment with minor
modifications, and drawings are not readily available, catalog sheets or other
documents may be furnished. However, the catalog sheets, documents, or
supplemented catalog sheets or documents shall contain all the information
required for asssmbly drawings, shall provids fo
the manual (see appendix D), and a complete desc
be included as certification data on the diagram an

Where equipnent is furnished in exact accordance wi h RAVSEA drawing, the
drawing shall be cited, where applicable, on the diagram and certification data
Avavrine alane ‘vlt-‘-. oha mantcfantiivawla duwoced oo Daaed o

‘."‘l. RLVIE WA wis manuiac urser’'s GiLEWALIL . avva
drawing in this case {8 not required. It is the con

shed conforms to the ﬁAVSEA drawing.

T 53:135.55951 reproductions fo
:11,:;; n of the modification k;g

| dia}
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MANUAL TECHNICAL CONTENT REQUIREMENTS

10. ScCOPE

10.1 Scope. This appendix covers information that should be included in
the manual when required by the contract or order. This appendix is not a
mandatory part of the specification. The information contained herein is
intended for guidance only.

20. APPLICABLE DOCUMENTS
This section is not applicable to this appendix.
30. MANUALS

30.1 Mapuals. When required by the contract or order, manuals shall
contain the following information:

30.1.1 Requirements. The manuals shall not include clasaified information.
The "approval and procurement record page” shall have an EQUIPMENT U.S. SERIAL
NUMBERS®" column in lieu of a "QUANTITY OF EQUIPMENT” column. The illustrations
shall include reproductions of the drawings specified in appendix C, photographs
and other i{llustrations required. Exploded views of the air blower and CO;
compressor shall also be included. 1In addition, the parts list shall indicate
the actual part manufacturer's name and identifying number. The parts list shall
designate parcs as efther repairable or throwaway and indicate the recommended
level for such action. The on board allowance quantity and National Stock Number
need not be shown. Separate manuals shall be furnished to describe detafled
maintenance procedures for the compressor. If the installed blower and
compressor are identical to blowers and compressors installed in previous COj
plants, these separate manuals are not required. Separate manuals for individual
squipment such as motor, pump, and similar equipment, shall not be furmished.
The information shall be incorporated in the plant manual.

30.1.2 Iroubleshooting procedures. Troubleshooting procedure shall be
prepared and documented by level of maintenance: organizational, intermediate,
and depot. They shall include a listing of the support and test equipment
required to accomplish each set of procedures along with the estimated man-hours
for accomplishment.

30.1.3 Section I and II procedurss. Section I on "Adjustments and
Alignment® and section II on "Repair” procsdures shall be prepared and documented
by level of repair: organizational, intermediate, and depot. They shall also
include a listing of the support and test equipment required to accomplish esach
operation, the personnel requirements, and the estimated man-hours for
accomplishment.

30.1.4 Scheduled maintenance procedures. The detailed “"Scheduled
Maintenance® procedures for the organization level of maintenance shall be
recorded on maintenance requirement cards and additional information on
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and depot level of maintenance shall be delineated in the manual in corresponding
detail, and the same format,

maintananoe indax pages. Scheduled maintenance procedures for the intermediate

an 1 WMo Laad el maeniea 1 abacoaa Monbhond aal manmica 1 shancas $a dnanmmnavata
IV e b o J AR GEL _MEBLMEL IASLLESE ABUCIUNILVGEAL BRIUSRL CUSLIETDS LU 4JaRevipusiavo
any changas made to original equipmant design shall be provided. Change pages

shall be pravidod as camera roady copies.
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