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M LI TARY SPECI FI CATI ON

PUWPS, CENTRI FUGAL, CONDENSATE, FEED BOOSTER, WASTE HEAT BO LER,
AND DI STI LLI NG PLANT

This specification is approved for use by the Naval Sea Systens Comrand,
Departnent of the Navy, and is available for use by all Departnents and
Agenci es of the Departnment of Defense.

1. SCOPE

1.1 Scope. This specification covers centrifugal punps for condensate,
boiler feed booster, waste heat boiler, and distilling plant services on board
Naval ships. Distilling plant punps covered herein are distillate, brine

overboard and drain service.

1.2 Cassification. The punps shall be of the follow ng classes as speci-
fied (see 6.2).

Cass D1 - Auxiliary condensate and distilling plant punps - nore than
18-inch submnergence,

Cass D2 - Main and auxiliary condensate punps - 18-inch or |ess
submer gence.

Cass E - Main and auxiliary feed booster punps.

2. APPLI CABLE DOCUMENTS

2.1 Governnment docunents,.

2.1.1 Specifications and standards. The follow ng specifications and
standards form a part of this document to the extent specified herein. Unless
ot herwi se specified, the issues of these docunents are those listed in the issue
of the Departnent of Defense Index of Specifications and Standards (DoDl SS) and
suppl ement thereto, cited in the solicitation (see 6.2).

Beneficial conments (recommendations, additions, deletions) and any pertinent
data which may be of use in inproving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 5523, Departnment of the Navy,

Washi ngton, DC 20362-5101 by using the self-addressed Standardization Docunent
| mproverment Proposal (DD Form 1426) appearing at the end of this document or by
letter.

AVMSC N A FSC 4320
DI STRI BUTI ON_STAT urce to verify that this is the current version before L%E.ri bution is unlimted.
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SPECI FI CATI ONS

FEDERAL

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

FF- B- 185 - Bearings, Roller, Cylindrical; and Bearings,
Rol I er, Self-Aligning.

FF- B- 187 - Bearing, Roller, Tapered.

QR G390 - Copper Alloy Castings (Including Cast Bar).

QQ N-281 - N ckel -Copper Alloy Bar, Rod, Plate, Sheet, Strip,
Wre, Forgings, and Structural and Special Shaped
Secti ons.

QQ N- 286 - Nickel - Copper - Al um num Al |l oy, Wought (UNS
N05500) .

QQ N- 288 - N ckel -Copper Alloy and N ckel - Copper-Silicone
Al oy Castings.

QQ S-763 - Steel Bars, Wre, Shapes, and Forgings, Corrosion
Resi sti ng.

TT- P- 645 - Primer, Paint, Zinc Chromate, Al kyd Type.

M LI TARY

M L-S-901 - Shock Tests, H. I. (H gh-Inpact); Shipboard
Machi nery, Equi prent and Systems, Requirenents
for,

M L- E-917 - Electric Power Equipnent, Basic Requirenents

(Naval Shi pboard Use).
M L-S-1222 - Studs, Bolts, Hex Cap Screws, Socket Head Cap
Screws and Nuts.

M L-C 2212 - Controllers, Electric Mtor AC. or D.C, and
Associ ated Swi tching Devi ces.

M L- P- 15024 - Plates, Tags and Bands for ldentification of
Equi prent .

M L- P-15024/5 - Plates, ldentification.

M L- E- 15090 - Enanel, Equipnent, Light-Gay (Fornula No. 111).

DCD- P- 15328 - Priner (Wash), Pretreatnment (Formula No, 117 for
Metals) (Metric).

M516142 - Boss, Gasket Seal, Straight Thread Tube Fitting,
Standard Dinensions for.

M L- T- 16420 - Tube, Copper-N ckel Alloy, Seam ess and Vel ded,
(Copper Alloy Nos. 715 and 706).

ML-S 16993 ° - Steel Castings (12 Percent Chrom um.

M L- M 17060 - Mdtors, 60 Hertz, Alternating Current, Integral-
Hor sepower, Shipboard Use.

M L-L-17331 - Lubricating GI, Steam Turbine and Cear, Moderate
Servi ce.

M L-M 17413 - Mdtors, Direct-Current, Integral H P., Naval
Shi pboard.

M L-T-17523 - Turbine, Steam Auxiliary (and Reduction Gear)
Mechani cal Drive.

M L-P-17881 - Punps, Centrifugal, Boiler Feed, (Milti-Stage),

M L-B- 17931 - Bearings, Ball, Annular, for Quiet Operation,

M518229 - Plug for “O Ring CGasket.

M L- G 18916 - CGovernors, Steam Driven Punp, Pressure Regul ating,

Naval Shi pboard.

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z



Downloaded from http://www.everyspec.com

M L- P- 18472G( SH)

M LI TARY (Conti nued)

M L-C 20159 - Copper-Nickel Alloy Castings (UNS No. (96200 and
C96400) .

M L-P-22302 - Punps, Centrifugal, Boiler Feed, Single Stage.

M L-S-22473 - Sealing, Locking, and Retaining Conpounds:
(' Si ngl e- Conponent) .

M L-C 23233 - Couplings for Propulsion Units, Auxiliary Turbines
and Line Shafts Naval Shipboard.

M L-L-24131 - Lubricant, Colloidal Gaphite in Isopropanol.

DOD- G 24508 - Gease, Hgh Performance, Milti-Purpose (Metric).

STANDARDS
FEDERAL

FED- STD-H28 - Screw Thread Standards for Federal Services.

FED- STD-H28/2 - Screw Thread Standards for Federal Services
Section 2 - Unified Inch Screw Threads - UN and
UNR Thread Forms.

M LI TARY

M L-STD-167-1 - Mechanical Vibrations of Shipboard Equiprent (Type
| - Environnental and Type Il - Internally
Excited).

M L-STD-271 - Requirements for Nondestructive Testing Methods.

M L-STD-278 - Welding and Casting Standard.

M L-STD-438 - Schedule of Piping, Valves, Fittings, and Associ-
ated Piping Conponents for Submarine Service.

M L-STD-740-1 - Airborne Sound Measurenments and Acceptance
Criteria of Shipboard Equipnent.

M L-STD-740-2 - Structureborne Vibratory Acceleration Measurenents
and Acceptance Criteria of Shipboard Equipnent.

M L-STD-777 - Schedule of Piping, Valves, Fittings, and Associ -
ated Piping Components for Naval Surface Ships.

DOD- STD-1371 - Inspection Procedure for Use of Anaerobic Thread
Locki ng Compounds with Studs.

M L-STD- 1472 - Human Engineering Design Criteria for Mlitary

Systems, Equi pment and Facilities.

(Unl ess otherwise indicated, copies of federal and military specifications
and standards are available-from the Naval Publications and Forms Center (ATTN
NPCDS), 5801 Tabor Avenue, Phil adel phia, PA 19120-5099.)

2.1.2 (Gvernnent drawings and publications. The followi ng Government
drawi ngs and publications forma part of this document to the extent specified

herei n. Unl ess otherw se specified, the issues are those cited in the
solicitation.

DRAW NGS
NAVAL SEA SYSTEMS COMMAND ( NAVSEA)
NAVSHI PS B- 153 - Packing and Gaskets, Application of.
NAVSH PS B-214 - Root Connections for Attaching Pipe.

NAVSEA 810-1385850 - Piping, Pressure Instrument for Al Services.

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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PUBLI CATI ONS

NAVAL SEA SYSTEMS COMVAND ( NAVSEA)
NAVSEA 0900- LP-001-7000 - Fabrication and Inspection of Brazed
Pi pi ng Systens.

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

2.2 Non-Government publications. The followi ng documents form a part of
this docunent to the extent specified herein. Unless otherw se specified, the
i ssues of the docunents which are DoD adopted are those listed in the issue of
the DoDISS cited in the solicitation. Unless otherwi se specified, the issues of
docurments not listed in the DoDISS are the issues of the docunents cited in the
solicitation (see 6.2).

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

A 27 - Standard Specification for Steel Castings, Carbon, for
CGeneral Application. (DoD adopt ed)

A 36 - Standard Specification for Structural Steel. (DoD adopted)

A 276 - Standard Specification for Stainless and Heat-Resisting
Steel Bars and Shapes. (DoD adopt ed)

A 285 - Standard Specification for Pressure Vessel Plates, Carbon
Steel, Low and Internediate-Tensile Strength.
(DoD adopt ed)

A 487 - Standard Specification for Steel Castings Suitable for
Pressure Service.

A 515 - Standard Specification for Pressure Vessel Plates, Carbon
Steel, for Intermediate and Hi gher-Tenperature Service,
(DoD adopt ed)

A 569 - Standard Specification for Steel, Carbon (0.15 Maxi mum
Percent), Hot-Rolled Sheet and Scrip Commercial Quality.
(DoD adopted) -

A 743 - Standard Specification for Castings, Iron-Chronmium Iron-
Chrom um Ni ckel , N ckel -Base, Corrosion Resistant, for
CGeneral Application. (DoD adopt ed)

A 744 - Standard Specification for Castings, |ron-Chrom um N ckel,
Ni ckel -Base, Corrosion Resistant, For Severe Service.
(DoD adopt ed)

B 61 - Standard Specification for Steam or Valve Bronze Castings.
(DoD adopt ed)

B 164 - Standard Specification for Nickel-Copper Aloy Rod, Bar,
and Wre.  (DoD adopt ed)

B 369 - Standard Specification for Copper-N ckel Alloy Castings.
(DoD adopt ed)

B 584 - Standard Specification for Copper Aloy Sand Castings for
CGeneral Applications. (DoD adopt ed)

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadel phia, PA 19103.)
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HYDRAULI LC | NSTI TUTE
Test Code of Standards - Centrifugal Punp Section.

(Application for copies should be addressed to the Hydraulic Institute, 712
Lakewood Center N., 14600 Detroit Avenue, O eveland, OH 44107.)

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
AMS 5398 - Steel Castings, Sand and Centrifugal, Corrosion
Resi st ant .

(Application for copies should be addressed to the Society of Autonotive
Engi neers, 400 Commonweal th Drive, Warrendale, PA 15096.)

(Non- Gover nnent standards and other publications are normally available from
the organi zations that prepare or distribute the docunents. These docunents also
may be available in or through libraries or other informational services.)

2.3 Oder of precedence. In the event of a conflict between the text of
this docunent and the references cited herein, the text of this docunent takes
pr ecedence. Nothing in this document, however, supersedes applicable |aws and
regul ations unless a specific exenption has been obtained.

3. REQUI REMENTS

3.1 First article. Wen specified (see 6.2), a sanple shall be subjected
to first article inspection (see 6.5) in accordance with 4.3.

3.2 Ceneral characteristics. The punps shall conformto the space and
wei ght requirements as specified (see 6.2). The punp unit shall perform under
the list, pitch, roll and trim conditions specified (see 6.2). Punps shal |
operate continuously at any point over the entire flow range and the design
conditions as specified (see 6.2).

3.2.1 Maintenance. The equipment specified herein will be operated, main-
tained, and repaired on board Navy ships (see 6.3). Human engineering aspects,
in accordance with ML-STD 1472, shall also be fully explored and considered in
the equipment design to minimze the possibility of failure through inproper
operation and naintenance, and to preclude personnel safety hazards. Positioning
and alignment of parts shall enploy positive means such as shoul der, tongue and
groove, or other l|ocating techniques whereby correct reassenmbly is repeatedly
assur ed. In consonance with the concept of ease of namintenance and where not
al ready specified, the punp designer shall consider all of the followi ng features
for incorporation:

Lifting |ugs.

Casing assenbly guide pins.

Alignnent and positioning dowels,

Jacki ng screws,

Ease of access to couplings.

Renmakeabl e pi pi ng connections.

Pi ping out of way of maintenance access.

Ease of packing, nechanical seal, bearing, and wearing ring
repl acement,

—~ N~~~ —~
SQ D oo T ®
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(i) Split casing, bearing housings, and so forth (except for subnarine
service.)
Guards for rotating and nmoving conponents.

J

~

gk) Warning plates to prevent casualties to equi pment and personnel
(I) Provisions for connecting instruments for performance eval uation
(M Attached instruments for nonitoring perfornmance.

(n) Visibility and access to attached instrunents.

(o)  Thoroughness of operating instructions

(p) Thoroughness of preventive maintenance instructions.

(q) Explicit assenbly and disassenbly instructions.

(r) Exploded views of critical assenblies.

(s) Adequate system di agrans.

3.2.1.1 Service life. Each pump shall have a service life of 30 years of
which 40 percent shall be actual operation. There shall be no linit on the
nunber of starts during the life of the punp. The parts subject to wear,
deterioration, and normally requiring replacement at 3-year intervals during the
service life of the pump (with the exception of packing) shall have a life of
40,000 actual operating hours. The requirement set forth above shall not be
construed or interpreted as a warranty requirenent, nor otherwise affect the
manuf acturer’s warranty.

3.2.2 Shock and vibration. Punps and drivers, all appurtenances, and
controls shall pass a shock test in accordance with ML-S-901, grade A, as

specified in 4.6.3.2.

3.2.2.1 Shock mount. Unless otherw se specified (see 6.2), shock nounts
(resilient mounts for shock attenuation) shall not be used. \Wien noise attenua-
tion nmounts are specified, the punp shall pass the specified shock test on the
noi se attenuation mounts.

3.2.2.2 Munting bolts. Bolts designed to be stressed in shear shall be
installed in holes with a mnimum of cl earance. Hole dianeters shall be not
nore than 1/32 inch larger than the bolts for sizes up to and including 3/4 inch,
and not nmore than 1/16 inch larger than bolts of greater than 3/4 inch size.
Mounting bolts for fastening the equi pment shall conformto grade 2 or better of

M L-S-1222.

3.2.3 Vibration. Punps shall not be damaged or caused to nal function by
either the environmental vibrations or by internally excited vibrations. Units
furnished under this specification shall neet the requirenents of ML-STD 167-1,
type | and Il when specified (see 4.6.3.4 and 6.2).

3.2.4 Aignnent. The construction of all punps shall be such that
alignment will not be disturbed or undue stresses set up in any part by nornal
vibration or contraction and expansion of piping attached thereto in service.
Alignment between separate conponents of a unit shall be maintained by neans of
keyways, rabbet or tongue and groove joints, or fitted bolts, as approved by
NAVSEA. In no case shall a piece of equipnent be rigidly supported from nore
t han one pl ane.

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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3.2.5 Noi se. The construction of the equi pment shall be such that noise
| evels during operation at the design conditions will neet the airborne noise
and structureborne vibration noise requirenents as specified (see 4.6.1.4 and
6.2).

3.2.6 Mounting. Punp units shall be horizontally or vertically nounted, as
specified (see 6.2).

3.2.6.1 Horizontal. Each horizontal flexible coupled punp and separable
driving unit, conplete with all appurtenances, shall be nounted on a common
bedpl at e.

3.2.6.1.1 Bedplates. Bedplates shall be cast steel or structural stee
fabricated by welding and rigid to permt handling, shipment, and installation
of the units on board ship, to minimze msalignnment of the assenbled units; and
such that nornmal distortion, weaving or vibration of the supporting structures on
board ships cannot cause misalignnment between the punps and driving units.
Bearing and seating surfaces of bedplates shall have finish machined surfaces

3.2.6.1.2 Assenblies. Each conponent part of an assenbled flexible coupled
unit supported directly by a bedplate shall be doweled thereto to facilitate
reassenbly and maintenance of alignment, except that final doweling of the driver
shall be perforned by the installing activity after final installation. The
contractor shall furnish a warning plate indicating the above.

3.2.6.2 Vertical. Vertical punps shall be base mounted or center of
gravity nounted. The base and support bracket shall have provisions for bolting
to a foundation. Punps which are resiliently nmounted shall be supported as close
to the center of gravity as practical

3.2.6.2.1 Sideplates. In the event special bul khead nounting is required,
sideplates shall be furnished subject to all conditions specified for bedplates

(see 3.2.6.1.1 and 3.2.6.1.2).

3.2.6.2.2 Assenblies. When notor driven punps of the close-coupled type
are specified, bedplates will not be required, except as otherw se specified
(see 6.2). Each punp shall be provided with a support for bolting to the
foundation to augment the support from the nmotor frane.

3.2.7 Bearings. Bearings shall be installed in each punp unit for
counteracting any unbal anced hydraulic or nechanical thrust in either direction
and the fact that rolling, pitching, listing and trim and the athwartships, fore
and aft, and the vertical distance fromthe punp to the ship’s rolling and
pitching center may introduce |oads even though the unit is in hydraulic bal ance
(see 6.2). The contractor shall calculate the resulting static and dynanic |oads
on the bearings (see 6.3).

3.2.7. Bearing types and mounting. Bearings shall be rolling contact

1
bearings (see 3.2.7.2) or, for radial bearings only, water-lubricated bearings
(see 3.2.7.3), or thrust bearings (see 3.2.7.4).

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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3.2.7.1.1 Locations. Rol l'ing contact bearings shall be located in housings
separate from and outside the punped fluid boundary. Flingers. baffles and non-
rubbing seals shall protect the bearing fromentry of water and prevent |ubricant
| 0ss. In vertical punps, rolling contact bearings shall be |ocated above the
stuffing box or shaft seal. In rigidly coupled and cl ose-coupled punps, rolling
contact bearings shall be located in the driver only.

3.2.7.1.2 Brackets. Bearing brackets for punps shall be integral with the
casing, securely bolted to the casing on a nachined shoul der, or held in
alignnent with the casing by at |east two heavy dowels and securely bolted
thereto, The use of bolts alone for securing brackets is prohibited. The
bearing housing shall be secured to the bracket on nachined seats such that
bearing alignment is ensured

3.2.7.2 Rolling contact bearings. Rolling contact bearings shall be ball
bearings, unless use of roller bearings is recommended by the contractor and
approved by the design review agency. If approved, roller bearings shall be in

accordance with FF-B-185 or FF-B-187. Ball bearings shall be in accordance with
FF-B-171. Bal | bearings shall be type 111, class 1 (open) or class 2 (single
shield) bearings, or duplex pair type 134 angular contact bearings, in accordance
with the applicable bearing specifications. If noise requirements are specified
(see 3.2.6), rolling contact bearings shall conply with ML-B-17931.

3.2.7.2.1 Eatique life. Rol l'ing contact bearings shall have a mininum L-10
fatigue life of 10,000 hours calculated in accordance with FF-B-171, FF-B-185 or
FF-B- 187, as applicabl e.

3.2.7.2.2 Lubrication. Rol l'ing contact bearings shall be grease-lubri-
cated, except bearings in turbine drivers may be oil-lubricated in accordance
with ML-T-17523. G l-lubricated bearings shall be provided neans to ensure
adequate lubrication imediately when the shaft starts to turn, regardless of
the length of tine the punp unit is idle. Gease-lubricated rolling contact
bearings shall not have a DN val ue greater than 200,000 (where D = bearing bore
dianeter in mllineters; N = revolutions per nminute).

3.2.7.2.3 CQperating tenperature . Rolling contact bearing operating
tenmperature (nmeasured on the bearing outer ring) shall not exceed 194 degrees
Fahrenheit (°F) at any operating condition up to the specified maxi nrum anbi ent
and punped fluid tenperatures. A straight hole with plug shall be provided in
each rolling contact bearing housing to permt insertion of a thernpbcouple probe
to contact the bearing outer ring circunference. Externally supplied cooling
liquid or externally induced forced draft shall not be required to neet the above
condi tions.

3.2.7.2.4 Relubrication. Rolling contact bearings shall be relubricated
wi thout bearing renoval, and shall not require frequent relubrication if the
punp is not operated over an extended period of time. Bearing |ubrication and
drain connections shall be located so as to force new grease into the bearing
and direct old displaced grease out the drain. The bearing relubrication
procedure shall not cause bearing failure due to overgreasing, and shall be
acconplished with the punp unit secured.

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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3.2.7.3 \Wter-lubricated bearings. Water-lubricated bearings shall be
[ubricated by the punmped fluid, and shall operate wthout netal-to-nmetal contact

at all punp operating conditions. Unless otherw se approved by the design review
agency, water-lubricated bearings shall be hydrodynam c and shall operate under
full-fluid film lubrication for all operating conditions, except boundary
lubrication will be permtted during punp start-up and shutdown. Where the
requirenment for full-fluid film lubrication cannot be net, a hydrostatic bearing
may be recommended by the contractor for design review agency approval.

3.2.7.3.1 Construction. Witer-lubricated bearings shall be of the fixed or
self-aligning, one-piece sleeve (bushing) type. Bearing bushing and journal
surfaces shall be finished to 32 roughness height rating (RHR) or better.
Bearings shall not have lubrication grooves, except a circunferential groove is
permitted if needed for lubricant feed.

3.2.7.3.2 Restrictions. Water-lubricated bearings shall not be used in
single stage punps or in punps with single volute casings.

3.2.7.3.3 Punp casings. Wuere water-lubricated bearings are used, the punp
casing shall be of the double volute type, diffuser type, concentric type or
nodi fied concentric design to mininmze radial bearing |oad. For nodified
concentric casings, the casing shall be circular over at |east 270 degrees of
the arc beginning at the cut water and proceeding in the direction of inpeller
rotation toward the discharge nozzle. For both concentric and nodified concen-
tric casings, the ratio of the casing diameter at the cut water to the inpeller
di ameter shall be 1.3 or greater.

3.2.7.4 Thrust bearings. A thrust bearing shall be installed in each unit
for counteracting the forces resulting fromthe conditions stated in 3.2.7. The
bearings shall be of the conmbined radial and thrust rolling contact type in
accordance with 3.2.7.2.

3.2.7.4.1 Rigidly coupled units. For rigidly coupled units, the thrust
bearing for the unit shall be in the driver and shall comply with 3.2.7.4.

3.2.7.4.2 FElexibly coupled units. For vertical flexibly-coupled punps,
thrust bearings shall be installed at the top, external of the punp, between the

coupling and stuffing box. For rigidly coupled punps, the thrust bearing shall
be located in the driver and shall conformto all the requirenents stated herein.

3.2.8 Lubricants. The only permtted lubricants shall be water or the
punped fluid, grease in accordance with DOD- G 24508, |ubricating oil in accor-
dance with ML-L-17331 (Mlitary synbol 2190 TEP), graphite in isopropanol in
accordance with ML-L-24131 (Mlitary synbol Cd), and (for turbine drivers only)
as otherwise pernmtted by ML-T-17523.

3.2.8.1 Thread lubricant . Thread lubricant for punp fasteners both inside
and outside the punped fluid boundary shall be graphite in isopropanol in
accordance with ML-L-24131 (Mlitary synbol Cd). This lubricant, or water,
shall be used where an assenbly lubricant is required for other punp internal
parts.

Check the source to verify that3his is the current version before use.
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3.2.9 Packing and gaskets. Packi ng and gaskets shall be in accordance wth
Drawi ng B-153. Gasket conpression and tol erances shall not affect bearing

bushing or wearing ring fits to an extent that will adversely affect reliability
and performance. Spiral wound gaskets shall be used only where use of a sheet
gasket or Oring is inpracticable. Orings and spiral wound gaskets shall be
conpl etely enclosed to prevent gasket pieces entering the fluid system

3.2.10 Threaded fasteners. Threaded parts, such as bolts, studs, and tap-
bolts, studs, and nuts, shall conform to FED STD-H28, FED STD-H28/2, and
M L- S 1222. The use of tap-bolts or cap-screws is prohibited unless explicitly
di scussed and justified in a submttal to the design review agency and approved
by the design review agency and where the use of through bolts or studs is
impractical. The setting end of the studs shall be class 3 fit with |ocking
resin in accordance with ML-S 22473, type AV. The nut end shall be class 3 fit.
The recomrendati ons of the |ocking resin manufacturer regarding the use of a

primer shall be adhered to. I nspection procedures shall be in accordance wth
DOD- STD- 1371.
3.2.11 Piping root connecti ons. Root connections for attaching pipes shall

be in accordance with Drawing B-214. Punps shall be fitted with flanged
connections conformng to Drawing B-214 for suction and di scharge pressure gauges
or M5 connections in accordance with M516142, as specified (see 6.2).

3.2.11.1 Pressure gauges. Pressure gauges, when provided with the units,
shall be mounted in accordance with Draw ng 810-1385850. Gauges shall be
positioned for accessibility of reading and maintenance. Gauges shall be secured
on the parent equipnent in such a manner as to prevent vibration, breakage, and
di sconnecti on.

3.2.12 \Weldindg and brazing. Wlding shall be in accordance with
M L- STD- 278. Silver brazing is prohibited for casing joints and attachments.

Where silver brazed joints are permtted, such joints shall be in accordance with
NAVSEA 0900- LP-001- 7000.

3.2.13 Turbines. Turbines for driving punmps shall be in accordance with
M L-T-17523 and as specified (see 6.2).

3.2.14 Motors. Mtors for driving punps shall be of the type and charac-
teristics specified (see 6.2), and shall conformto service A requirements in
accordance with ML-M17413 for direct current (de) nmotors and to ML-M 17060
for alternating current (at) notors. For surface ship applications, notors
shall be totally enclosed fan cooled. For subnarines only, conplete notor
specification shall be as specified (see 6.2).

3.2.14.1 Speed. Mdtor rotors for use on dual turbine and notor-driven
punps shall be constructed and tested for a speed of 25 percent in excess of
rated turbine speed.

3.2.14.2 Horsepower. The horsepower rating of each notor shall be equal to
or greater than the maxi mum brake horsepower (bhp) of the driven punp under any
condition from shut-off to free delivery. Head-capacity and bhp curve shall
denonstrate that motor is non-overloading at any point. The actual notor rating

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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shall be in accordance with the Navy standard horsepower sizes as specified in
the applicable notor specification (see 3.2.14). [ f the maxi mum bhp of the punp
is less than 2, and if there is a possibility of an unpredictable high frictional
| oad due to inproper adjustment of the gland or to sone other cause, then the
maxi mum bhp shall be nultiplied by a safety factor of 1.5 mnus
(max, bhp) before selecting the next larger Navy standard horsepower size.

4

3.2.14.3 Insulation. Mdtor insulation shall be in accordance wth
M L-E-917 and shall be class B or F as specified (see 6.2). The stator wi ndings
of the ac notors and the field coils and the armatures of the dc notors shall be
insulated and varnish treated to provide a sealed insulation system in accordance
with the procedures of ML-M17060. Regardless of class of insulation specified,
notor tenperature rise at rated full notor |oad shall not exceed 158°F in 122°F
ambi ent .

3.2.14.4 Bearings. Mdtor bearings shall conformto 3.2.7.2.

3.2.15 Controllers. Mtor controllers shall be in accordance with
M L-C 2212 for ac and dc and shall have the characteristics as specified (see

6.2).

3.2.16 Paintina. Paint shall not be applied to internal surfaces, rotating
parts, surfaces close to running fits, mting surfaces for connections and

fittings, nounting surfaces, identification plates, and instrunents. Painting is
not required for external surfaces on non-ferrous netal or corrosion-resisting
ferrous metal alloys containing nore than 17 percent chromi um and 7 percent

ni ckel . Ot her external surfaces of ferrous netal shall be thoroughly cleaned
and coated with one coat of pretreatment conforming to DOD-P-15328, and one coat
of zinc chromate priner conforming to TT-P-645, followed by a finish coat of
light gray equipnment enamel conforming to M L-E-15090.

3.2.17 ldentification plates. Identification plates shall be furnished
on each punp and shall be type A or B in accordance with ML-P-15024 and
M L- P- 15024/ 5, except that identification plates of plastic or alum num shall not
be used. They shall be secured to equipnment with corrosion-resistant netallic
screws or rivets. The plates shall contain data as foll ows:

(a) Manufacturer’s nane.

(b) Manufacturer’s nodel or type and size.

(c) Semte application.

(d) Manufacturer’s serial nunber.

(e) Salient design characteristics:
(1) Capacity in gallons per ninute.
(2) Total head in pounds per square inch (lb/inz).
(3) Speed of shaft in revolutions per nminute (r/min).
(4) Brake horsepower.
(5) Test pressure (omt for subrmarine seawater punp).
(6) Special data vital to the unit.
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a. Suction pressure (omt for submarine seawater punp).
h. Submergence (omt for subnarine seawater punp).
c. Inpeller diameter
(f) Contract nunber (and item nunber for nultiple unit orders).
(g9) National stock nunber
(h) Section for Defense Contract Admnistration Service Management
Area (DCASMA) stanp.
(i) NAVSEA technical nmanual nunber.
(j) Certification data draw ng nunber.

3.2.17.1 Qher plates. Each driving unit and each accessory unit shal
have an identification plate in accordance with the applicable equipnment
specification.

3.2.18 Piping valves and threaded items. Valves, flanges, fittings, and
bolting for pipe connections shall conformto ML-STD-438 for subnarines and
M L-STD- 777 for surface ships and as specified (see 6.2). Punp flanges, except
for welded connections, shall have a face circular lay finish as specified in
M L- STD-438 for submarines and ML-STD- 777 for surface ships.

3.2.18.1 Threads and fjttings. Tapered pipe threads are prohibited, except
for grease fittings |located on nonnoving parts. Fittings not covered by
M L- STD-438 and ML-STD-777 for application when ship connections are not
i nvol ved shall be submitted for review by the design review agency.

3.2.18.2 Plugs and closures, Where thread connections are used, straight
threads with Orings are required for thread plugs and thread closures in

pressure boundary of punps.

3.2.19 Locking devices. Threaded fasteners and threaded nachine elenents
internal to the fluid boundary shall be secured by I ocking devices. Locki ng
devi ces shall be subject to approval by the design review agency.

3.2.19.1 Setscrews. Use of radially-oriented setscrews inside the fluid
boundary is prohibited. Were no other neans of |ocking is practicable,
radially-oriented setscrews may be used outside the fluid boundary provided the
setscrew can be inspected without disassenmbly. \Where setscrews are used, all of
the follow ng requirenents shall be net:

a) At least two-setscrews shall lock the part.

b) Setscrews shall be self-locking, nylon insert type

c) Setscrews shall be dog-point and shall be bottonmed into and
positively engage the |ocking part.

(d) Setscrews shall be secured by staking the | ocked part at two

pl aces 180 degrees apart.

—~—~

3.2.20 Reverse rotation. Mdtor driven punps shall w thstand reverse rota-
tion for a period of 1 mnute at all speeds up to design speed w thout damage

3.2.21 provision for handling. Eyebolts, lugs, holes, and other means
shall be provided to permt attachment of lifting gear for lifting the assenbl ed
purmp, driver, and attached accessories as a conplete unit. Means shall be
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provided for the handling of parts and conponents wei ghing 150 pounds and over
whi ch cannot be handled manually during unit overhauls and preventive mai ntenance
i nspecti ons.

3.2,22 Type of driver. The type of driver shall be as specified (see 6.2)

3.3 Detail requirenents

3.3.1 Confiqurations. Pumps shall be horizontal or vertical, flexible-
coupl ed or close-coupled (see 6.3) as specified (see 6.2).

3.3.1.1 Al classes.

3.3.1.1.1 Stages. Pumps having a total head of 50 1b/in2 or |ess may be
single or multi-stage, Punps having total head over 50 lb/in2 may have two or
more stages.

3.3.1.1.2 Inpellers. Vertical punps shall be provided with single top
inlet or double suction first stage inpellers located at the bottom of the punp
so as to have maxi mum possible subnergence and facilitate venting of the eye of
the inpeller during operation. Vertical bottom suction inpellers with vents nay
be used provided prior approval for the specific application is obtained from the
design review agency.

3.3.1.1.3 Axial unbalance. Axial hydraulic unbalance due to the use of
single inlet inpellers shall not exceed 150 pounds unless fully justified in the
design data and cal cul ations.

3.3.1.2 Class D1 punps

3.3,1.2.1 Auxiliary condensate service. Cass D1 punps for auxiliary
condensate service may be horizontal or vertical. Horizontal single stage punps
may be either flexible-coupled or close-coupled. Vertical punps shall be
f1exi bl e-coupl ed.

3.3.1.2.2 (Oher services. Cass D1 punps for all other services shall be
vertical, single stage and close-coupled when the total head of the punp is 50
1b/in2 or less. Milti-stage punps nmay be vertical or horizontal and flexible-
coupl ed unl ess otherwi se approved by the design review agency.

3.3.1.2.3 Distilling plant punps. Distilling plant punps which are
attached to and furnished with the distilling unit may be either vertical or

hori zont al
3.3.1.3 Class D2 punps. Cass D-2 punps shall be vertical and flexible-

coupl ed, except condensate punps for submarine applications may be close-coupled
or rigid-coupled subject to approval of the design review agency.

3.3.1.4 Cass E punps. Cass E pumps shall be vertical and flexible-
coupl ed

3.3.2 Performance characteristics. The operating characteristics of the
punps shall be as specified (see 6.2).
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3.3.2.1 dass D1 and D2 punps.

3.3.2.1.1 Continuous operation. Cass D1 and D-2 punps shall be capable
of continuous operation over the entire range of specified fluid tenperatures
(see 6.2) with suction head equal to the saturation pressure of the fluid plus
the specified submergence (see 6.2). Except for subnmarine applications, class
D-1 and D2 punps shall operate continuously under submergence control.

3.3.2.1.2 High capacity. Cass D1 and D2 punps of 40 gallons per mnute
or nmore capacity shall have a constantly rising head-capacity characteristic
curve such that at constant rated speed, the total head at shutoff is at |east 15
percent in excess of the total head at rated capacity.

3.3.2.1.3 Low capacity. Cass D1 and D2 punps of |less than 40 gallons
per mnute capacity shall have a constantly rising head-capacity characteristic
tune at constant rated speed. For punps having capacities in the range of 20
to 40 gallons per mnute, the total head at shutoff shall be at |east 5 percent
in excess of the total head at rated capacity.

3.3.2.2 (lass E punps.

3.3.2.2.1 Capacity. Cass E punps shall have a constantly rising head-
capacity characteristic tune such that the total head at shutoff is at |east 10
percent above total head at rated capacity. At constant rated speed, class E
punps shall develop 120 percent rated capacity at a total head of not |ess than
80 percent of the rated total head.

3.3.2.2.2 Series operation. Cdass E punps shall operate in series with
pumps in accordance with ML-P-17881 or ML-P-22302 and shall operate in parallel

w thout surging under all conditions of operation from shutoff to full capacity.

3.3.3 Casings.

3.3.3.1 Horizontal punps. The casings of all horizontal punps, except
cl ose-coupl ed punps, shall be split horizontally at the centerline to permt
ready renoval of the rotors and replacenment of bearings and gl ands.

3.3.3.2 Vertical punps. The casings of all vertical punps, except close-
coupl ed or barrel type punps, shall be split vertically in such a manner as to
allow removal of the rotor without disturbing the pump on its foundation, the
pi ping thereto, or the driving unit.

3.3.3.3 Wrk access. dearance shall be provided around bolt heads and
nuts to permt the use of ordinary tools. Odinary tools are tools which are
available in the Federal Supply Catal og. (Copies of this catalog may be
consulted in the office of the DCASMA )

3.3.3.4 Assenbly alignment. Fitted bolts or dowel pins shall ensure nain-
tenance of alignment in assenbly. Dowel pins shall be corrosion-resistant,
shall have a threaded end and nut design, and shall be secured agai nst coning
adrift under shock | oading.
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3.3.3.5 Forcing bolts. Forcing bolts shall be provided for breaking
joints.

3.3.3.6 Drains and vents. Casings of horizontal and vertical punps shall
be fitted with drain and vent connections. Drain connections shall be in
accordance with M516142 and Ms18229 and shall pernit conpl ete drai nage of the,
punp without disassenbly of the punp. For wvertical, bottom suction punps, the
pump suction may seine as the drain. The casings of all close-coupled and barrel
type punps shall permit ready replacement of wearing parts. Hori zontal punps
shall be fitted with vent connections on the discharge casings of each stage.
Pumps taking suction from vacuum shall be fitted with suction casing vent
connections , except punps for vapor conpression distilling units which shall be
sel f-venting.

3.3.3.7 \earing rings. Punps, except brine punps wth seni-open inpellers,
shall be fitted with renovable casing wearing rings. Diaphragns (interstage
pieces) in nulti-stage punps shall be fitted with bushings. For axially split
casings, the wearing rings shall be held by a double tongue and groove in the
fixed half casing, and a single tongue and groove in the rempvable half casing.

3.3.3.8 Gaskets. Punp casing joints shall be made up using conpressed
sheet gaskets. For close-coupled and barrel type punmps, Orings may be used to
make up casing joints. Gasket conpression and tol erances shall not affect
bearing, bushing or wearing ring fits to an extent that wll adversely affect
reliability and perfornance.

3.3.4 Suction and discharge connections. Unl ess otherw se specified (see
6.2), suction and discharge connections shall be flanged for mating with flanges
in accordance with ML-STD-777 or ML-STD-438 for the applicable system

3.3.4.1 Split case punps. Suction and discharge connections of split case
pumps shall be on the fixed half of casing, except on close-coupled punps. In
special cases, suction and discharge connections may be on the top or renovable
hal f of casing subject to specific approval by the design review agency.

3.3.5 Ilmpellers. Impellers shall be of the closed type, except brine
pumps of 25 gallons per minute or less shall have seni-open inpellers. CQutside
surfaces shall be smooth finished. |npellers shall be keyed on the shaft and
securely held against axial novenent by |ocked nuts or other neans approved by
the design review agency.

3.3.5.1 Wearing rings. Inpellers shall not be furnished with wearing
rings. I mpel ler hub wearing surfaces shall have material thickness to permt
reducing the diameter of the inpeller hubs by as much as 0.050 inch to accom
nodat e undersize casing wearing rings to restore design running clearance.

3.3.5.2 Balancing. Each inpeller shall be dynanically balanced in
accordance with ML-STD 167-1.

3.3.5.3 Dianetral clearance. Dianmetral clearance shall be as specified in
table I.
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TABLE |. Dianetral clearance.
Rated capacity| Diametral clearance, minimum
(gal/min) (inch)
249 and below 0.012
250 to 499 0.016
500 to 749 0.020
750 and above 0.024

3.3.6 Shafts.

3.3.6.1 Threading. Shaft threading, except threading for rolling contact
bearing |ocknuts, shall be counter to the direction of rotation. Shaft threading
for rolling contact bearing |ocknuts may be clockw se or counterclockw se.

3.3.6.2 Tachometers. The shaft (punmp or driver), except those driven by ac
motors, shall be provided with neans to permt the ready and direct use of
portable tachometers. \Wen this is inpracticable, provision shall be made for
the use of a portable tachoneter on the shaft of the driver.

3.3.6.3 Sl eeves. Shafts shall be fitted with shaft sleeves in way of al
wearing surfaces, such as stuffing boxes, bushings, and water |ubricated
bearings. An Oring seal shall be installed between the shaft and stuffing box
(i ncluding mechanical seal) shaft sleeve

3.3.6.4 Flingers. Shaft flingers shall be provided adjacent to the gland
for all punmps. The flinger shall be so |ocated that |eakage which m ght occur
between the gland shaft sleeve and the shaft, as well as fromthe gland, is not
allowed to reach punp or notor ball bearings. For rigid coupled units, the
coupling may serve as the punp flinger provided the coupling is constructed of
corrosion-resistant material.

3.3.6.5 (O ose-coupled punps. Shafts of close-coupled punps shall be of
one- pi ece construction.

3.3.7 Rotating assenbly. Rotors shall be dynam cally balanced with al
rotating parts connected thereto; for common shaft assenblies, or those using
rigid coupling, this requires dynamc balance with the rotating element of the
driving unit in place. However, rotating parts may be bal anced individually
provided that, when assenbled, the inbalance shall not exceed the linits
specified in ML-STD-167-1. Were balancing is required as a naintenance
procedure to maintain proper vibration or noise performance of the punp and
driver unit in service, the punp shall be configured so that bal ancing may
readily be perfornmed by overhaul activity personnel

3.3.7.1 (perating speed. The punp construction shall be such and cal cu-

[ations shall be made to denonstrate that the maxi mum operating speed of the
punp is not greater than 70 percent of the first critical speed.

16
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3.3.7.2 Rotor assenbly. Barrel -type punps shall be so constructed that the
assenbl ed punp rotor exclusive of the coupling, plus non-rotating parts which can
only be installed by renoving some rotating parts, can be renoved, replaced and
stored as a conplete assenbly. This assenbly shall be able to pass through a
hatch of the specified dianmeter (see 6.2).

3.3.8 Stuffing boxes and mechanical shaft seals. Mechanical shaft seals
may be used for waste heat boiler feed and waste heat boiler circulating punps.

A separate source of clean cooling water shall be provided to the nechanica
seal for both services. The contractor shall be responsible to the design
review agent or installing activity of the cooling requirenents.

3.3.8.1 Separators. A cyclone separator is required for each stuffing box.
The separator shall be integrally munted on the punp (preferably by means of a
bracket on the casing parting flange) and shall be connected to the suction and
di scharge piping by neans of tubing and fittings.

3.3.8.2 Seal materials. Each seal installed shall be provided with a
solid gland plate that houses two or nore rings of packing for use in the event
of a mechanical seal failure. The gland shall be such that the packing can be
installed without renoving the mechanical shaft seal. The gland shall also be
provided with a flush connection to ensure that positive liquid pressure is
supplied to the seal faces under all operating conditions and that there is
adequate circulation of the liquid at the seal faces to mnimze deposits of
foreign matter in the seal parts

3.3.8.3 Seal materials. Metal seal internal parts for waste heat boiler
punps shall be constructed of nickel-copper or highly alloyed corrosion-
resisting steel in accordance with ASTM A 744, grade CN-7M or CN-7Ms.  Metal
seal internal parts for fresh water service punps shall be constructed of type
304 or 316 corrosion-resisting steel or nickel-copper alloy or highly alloyed
corrosion-resisting steel in accordance with ASTM A 744, grade CN-7M or CN- 7M5
The mechani cal shaft seal shall have a solid tungsten carbide or silicon carbide
agai nst carbon sealing surface.

3.3.8.4 (Cyclone separator construction. Cycl one separators shall be

constructed of nickel-copper alloy. Fittings for abrasive separators and punp
casings shall be of the straight thread type adapter with Oring seals and shall
be constructed of nickel-copper alloy. Tubing shall be copper-nickel (70-30) in
accordance with ML-T-16420.

3.3.8.5 dands. Stuffing box glands shall be set up by nuts threaded on
studs secured in the casings. The emergency packing gland shall be set up by
nuts threaded on studs. Space shall be provided between bearing and stuffing
boxes to permt easy exam nation of nechanical seals and bearings. Mechanica
shaft seals shall be positioned on the shaft by means of stub or step sleeves on
cl ose-coupl ed pumps and step sleeves on flexible coupled punps. Mechanica
shaft seals shall not be positioned by use of set screws. Punp certification
data shall contain certification by the seal nanufacturer that there wll be
adequate circulation of Iliquid and adequate lubrication at the seal faces when
the seal is installed as shown on the sectional assenbly draw ng.

17
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3.3.8.6 Leakage. Punps shall be configured so that gland | eakage, whether
from nechani cal seal or energency packing, shall be collected and piped to waste
The collection area shall be tapped for drain connections so that the |eakage
can be drained away from the punp casing foundation, bearing housings, or
driving units. Wth the punp running or shutdown, the collection area shal
collect and drain all gland |eakage, up to the greater of either 1 quart per
mnute or three tinmes the mininum all owabl e | eakage rate recomended by the
contractor and approved by the design review agency for operation with energency
packi ng.

3.3.9 Stuffing boxes and packing (for punps wthout nechanical seals).
Stuffing boxes shall be of adequate depth to reduce |eakage to a m ni num under
all operating conditions. A mininumof five rings of packing is required for
each stuffing box. Stuffing boxes shall be fitted with throat bushings. The
stuffing boxes shall be fitted with water seal connections and |lantern rings
| ocated between inner and outer sets of packing. Speci al care shall be taken to
ensure that conpression of the inner packing will not allow the lantern rings to
nove to cut off or restrict the sealing water supply.

3.3.9.1 Leakage. The punps shall be configured so that all gland |eakage
is collected without wetting the punp foundation, bearing housings, or driving
units. The collection areas shall be tapped for drain connections so that the
| eakage can be drained away from the punp casing, foundation, bearing housings,
or driving units. Wth the punps running or shutdown, the collection area shal
collect and drain all gland |eakage at a rate not less than 1 gallon per mnute.

3.9.2 Packing gland and lantern rings. Packing gland and lantern rings
shal | be split in halves wth the halves secured together in a manner to form a

solid ring for setting up. Lantern rings of non-nmetallic materials and alter-
native design for securing may be used as approved by the design review agency.

3.3.9.3 Muintenance. Stuffing box glands shall be set up by nuts threaded
on studs secured in the casings. Nuts shall be located to pernit easy gland
adj ustment with punp operating. Space shall be provided between bearings and
stuffing boxes to pernit easy renpval of packing, and exam nation and overhaul

of bearings.

3.3.10 Coupling. For horizontal or vertical four-bearing units, an all-
netal flexible coupling shall be installed between the punps and driving units.
Vertical units for submarine application may be rigidly coupled where prior
approval of the design review agency has been obtai ned

3.3.10.1 Flexible couplina. Fl exi bl e coupling for class D2 and E punps
shall be grease-lubricated, double engagement dental couplings in accordance with
type Il, class 2 of ML-C23233. Flexible coupling punp hubs shall be keyed to
the shafts and secured by locknuts. For punp shafts 1-1/2 inch dianmeter and
| arger, the hubs shall be fitted on a taper with keys parallel to the taper.

3.3.10.2 Rigid coupling. Rigid couplings shall have fitted bolts and the
coupling flanges shall be narked at assenbly to ensure proper reassenbly after
overhaul of the units.
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3.3.10.3 Guards. Horizontal flexibly coupled units with bedplates shall
have coupling guards provided. Quards shall permt ready access to the coupling
for lubrication and exami nation.

3.3.11 Material. The materials of the punp shall conformto the naterials
specified in table Il. However, this specification is not intended to be
restrictive provided proposed alternative materials will give equal or better
service than the material specified. Proposed alternative materials shall be
subject to approval by the design review agency. Conponents of the punp for
which the specific materials are not specified shall be materials best suited
for the intended service. Materials which can be sensitized and are subjected
to heat treatnent in the sensitization range during fabrication shall be able to
pass the intergranular corrosion tests of the base material specifications.
Particular attention shall be given to avoiding sensitization of nmaterials
during hard facing, stress-relieving, or repair welding. Use of cadm umplated
parts and fasteners, including washers, is prohibited.
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1/ Accessory parts such as vent petcocks and drain plugs shall be of the
material specified for the major part with a difference of 50 Bhn mininmumif
subject to galling or be of a nmore noble materi al

2/ Detail drawings and lists of material shall reference the specification
followed in each case, and shall include the class, type, or grade of
material used in each case, as applicable.

3/ Post weld heat treatment shall be required for repairs to areas in which

excavation depth of 20 percent of wall thickness, or 1 inch, whichever is
smaller is realized, or when total cavity area exceeds 2 square inches. Post
wel d heat treatnent is not required for other repairs except by agreenent
between the contractor and the contracting agency.

4/ The design of bolts, studs, and nuts shall be in accordance with ML-S-1222.
Ni ckel - copper-al um num alloy bar stock used for threaded fasteners shall be
as specified in ML-S 1222

5/ Nickel -copper-alum num alloy parts shall be annealed prior to age-hardening
except parts for which a hardness greater than 265 Bhn is required.

6/ Special high lead bronze or other bearing materials may be used subject to
review by the design agency. Bearing netal, alloy B-10, is an acceptable
alternative material

2/ When the mechanical properties of the material used in the fabrication of a
part are altered by metal working processes or heat treatnent, sanple mate-
rial fromeach ot of material, as defined in the material specification,
shall be subjected to tensile tests in the final heat treated condition for
the part. As a mininum tensile tests shall determine ultinmate strength,
yield strength, percent reduction in area, percent elongation and hardness
The tensile tests shall be conducted on test sanples machined from the heat
treated material or froma piece of parent stock which had been heat treated
in the same batch in the ot processed at the sanme tinme. The tensile test
requi renents and acceptance criteria for mechanical properties shall be
included on the part drawing. Acceptance criteria for the mechanical
properties shall be in accordance with the naterial specification or as
approved by the design review agency. In no case shall ductility of less
than 10 percent elongation in 2 inches be allowed. These requirenents are
not applicable to heat treatment perfornmed as the result of the weld repair.

8/ A wearing ring and its opposing surface shall be of dissimlar material or
shall have a difference in hardness of at |east 50 Bhn.

S/ For vertical close-coupled punps, where the entire weight of the assenbled
unit is supported by the nounting bracket, steel may be used for the mate-
rial of the bracket provided it does not forma part of the punp casing and
provision is nmade for draining all pockets.

19/ Cyclone separator parts exposed to water velocities greater than 15 feet per
second shall be made of nickel-copper alloy. Qher cyclone separator parts
shal | be 70-30 copper-nickel except: parts such as fittings, not readily
available in 70-30 copper-nickel, may be made of nickel-copper alloy and
parts that would be unacceptably galvanically attacked if made of 70-30
copper-ni ckel shall be made of nickel-copper alloy.

11/ For close-coupled type units the punp shaft material shall be specified to
the notor manufacturer.

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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3.3.11.1 Recovered mmterials. Unless otherw se specified herein, al
equi pmrent, materials, and articles incorporated in the products covered by this
specification shall be new and may be fabricated using materials produced from
recovered materials to the naxinum extent practicable wthout jeopardizing the
intended use. The term “recovered materials” nmeans materials which have been
collected or recovered from solid waste and reprocessed to becone a source of raw
materials, as opposed to virgin raw naterials. None of the above shall be
interpreted to nean that the use of used or rebuilt products is allowed under
this specification unless otherw se specified.

3.3.11.2 prohibited materials. Punps, drivers, and auxiliary parts
furnished by the punp contractor shall be free of nercury contamination and free
of functional mercury. During the manufacturing processes, checks, exam nations
and tests, the product being offered for acceptance shall not come in direct
contact with nercury, any of its conpounds, nor with any mercury containing
device, such as gauges and thernoneters (see 6.3).

3.3.12 Punp pressure regulating governors. Unless otherw se specified (see
6.2), one constant pressure regulating governor in accordance with ML-G 18916
shall be furnished with each class E turbine-driven punp for main and auxiliary
feed booster and waste heat boiler feed punps. Steam pressure drop through punp
pressure regulating governors shall be considered when rating turbine-driven

punps

3.3.13 |nterchangeability. In no case shall parts be physically inter-
changeabl e or reversible unless such parts are also interchangeable or reversible
with regard to function, performance and strength

3.4 Tools. Equi pnent shall be constructed to mininmze need for specia
tools. Special tools are defined as those tools not listed in the Federal Supply
Catal og (copies of the catalog may be consulted in the office of the DCASMA).

3.5 Workmanshi p. Wor kmanship shall be of the very highest quality to
ensure that the utnmost reliability for the service intended is achieved and al

requirenents of the specification are net.

4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherwi se specified in the
contract or purchase order, the contractor is responsible for the perfornmance of
all inspection requirenents (exam nations and tests) as specified herein. Except
as otherwise specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the performance of the inspection
requirenents specified herein, unless disapproved by the CGovernnent. The
Governnent reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform to prescribed requirenents.

4.1.1 Responsibility for conpliance. Al Itens shall neet all requirements
of sections 3 and 5. The inspection set forth in this specification shall becone
a part of the contractor’s overall inspection systemor quality program The
absence of any inspection requirenents in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
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submtted to the Government for acceptance conply with all requirenents of the
contract. Sanpling inspection, as part of the nmanufacturing operations, is an
acceptable practice to ascertain conformance to requirenments; however, this does
not authorize subm ssion of known defective material, either indicated or actual
nor does it commit the Government to accept defective material

4.2 Classification of jnspections, The inspection requirements specified
herein are classified as follows:

(a) First article inspection (see 4.3).
(b) Quality conformance inspection (see 4.4).

4.3 First article inspection. I nspection shall be performed at a |abora-
tory satisfactory to NAVSEA on each class for which first article approval is
desired. Either horizontal or vertical units nay be subnitted. Several first
article tests on one punp design may be conducted concurrently if practicable.
The inspection shall fully establish that the product has the reliability and
performance capability specified herein. First article inspection shall include
all sizes of each class and both horizontal and vertical units. The follow ng
tests shall be performed

(a) Performance evaluation tests specified in 4.6.2 through 4.6.2.3
and the exam nation specified in 4.5,
(b) Design evaluation tests as specified in 4.6.3 through 4.6.3.4.

4.4 Quality conformance inspection. Each punp (and subconponents of each
punp, if applicable) shall be exam ned as specified in 4,5 and tested as
specified in 4.6.1 through 4.6.3.4 (see 6.3).

4.5 Exani nati on. Punps shall be examned in accordance with a conpl eted
part exam nation check list acconpanying each part or assenbly. The exam nation
shal | be performed by inspection personnel not engaged in the fabrication and
assenbly of the part. The check list for each part shall include accurate part
identification and shall list the specific attributes which determne the part’s
acceptability. The check list shall be filled in during the tine of exam nation.
The check list shall be arranged in tabular form calling forth separately the
fol lowi ng exam nation assignnents, each acconpanied by the specific attributes of
acceptability which shall be checked or neasured, and the findings recorded:

(a) Dinensions. They shall be as indicated on the approved design
drawing. Rotating parts shall be exam ned for bal ance and
maxi mum perm ssible run-out as indicated on the draw ngs.

(b) Materials. Vi sual exami nation for conformance to approved design
drawi ngs.  Any appearance of nonconfornmance shall be further
verified by appropriate tests.

(¢) deanliness. Exami nation for cleanliness shall apply equally to
parts exam nation prior to assenbly as well as subassenblies and
the conpleted product.

(d) Mssing parts. This exam nation applies primarily to the
conpl eted product prior to shipnent.

(e) Assenbly. During assenbly, positioning tolerances and wear
ring/inpeller running clearances shall be verified.

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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(f) Alignment. The equipment and its subassenblies shall be examn ned
to ensure that the alignment is as specified.

(9) Adjustment. The adjustnent of safety, control, and nonitoring
devices shall be verified and the settings recorded. Settings
whi ch should not be tanpered with, once adjusted, shall be tagged
with an appropriate precautionary warning

(h) Preservation. The presentation used, the nethod of application,

and recomrended procedure for renoval of preservative prior to
placing the unit in service shall be stated on a suppl enenta
sheet and attached to the check list.

4.6 Tests. The contracting activity and Governnent representatives shal
have the right to examine the facilities at the contractor’s plant and at the
contractor’s subcontractor’s plants, and to witness all tests specified herein.
Failures, deficiencies, and discrepancies revealed during the perfornmance of the
specified tests and the corrective neasures taken, shall be recorded and fully
docunented. After correction of deficiencies, tests shall be repeated to the
extent necessary to ascertain acceptability for the nodified pump.  Major
failures indicative of the design deficiency (as distinguished from shop error or
faulty workmanship) shall be reported to the design review agency before a
correction is mude. Except where specifically required herein to be tested with
the actual device, tests of turbine driven punps may be conducted using a
substitute driver provided the actual device separately passes the tests required

by its specification.

4.6.1 Shop tests. Shop tests shall be perfornmed on each punp being
supplied (and subcomponents of each punp if applicable). Each shop test shall be
fully docunented by a prescribed test procedure and a witten record of the
performance and findings of each test. The followi ng shop tests shall be
perfornmed on each punp:

(a) Hydrostatic pressure test (see 4.6.1.1).

(b) Over-speed test (see 4.6.1.2).

(c) Mechani cal soundness and capacity test (see 4.6.1.3).

(d) Noise test (to be perforned only when specified (see 6.2 and
4.6.1.4))

4.6.1.1 Hydrostatic pressure test. Each punp casing shall be tested hydro-
statically to a pressure one and one-half times the maximum di scharge pressure or

total head, whichever is greater but in no case less than 50 1b/in?. The
hydrostatic test pressure shall be maintained for at least 30 ninutes or |onger
as necessary for exam nation of entire casing.

4.6.1.1.1 Acceptance criteria. The punp shall exhibit no |eakage through
the pressure boundary,

4.6.1.2 Over-speed test. Each punp driven by a variable speed driver that
can overspeed shall be operated continuously for 30 mnutes at a speed 25 percent
above naximum design operating speed. The punp need not be under |oad except as
necessary to prevent damage or injury. Continuous shaft and rigid coupled punps
shal| be tested with the driver. Units separately driven through flexible
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couplings and geared units may be tested by separate punp, gear unit and driver
overspeed tests. The dynam c bal ance shall be checked by the use of a vibration
i ndi cator of a type whereby vibrations of an anplitude of 0.001 inch nay be
readily observed on a scale.

4.6.1.2.1 Acceptance criteria. Neither the punp nor the driver shal
exhibit abnormal noises or roughness of operation. Vibration shall not exceed
the ML-STD 167-1, type Il vibration limts for this equipnent.

4.6.1.3 Mechanical soundness and capacity tests. This shop test shall be
conducted and recorded in accordance with the centrifugal punp Rating Standard

and Test Code of the Hydraulic Institute, to the extent that these standards are
applicable and are not in conflict with the requirenents specified herein. The
test record for each punp shall identify the punmp and driver by manufacturer’s
serial number; it shall indicate the diameter of the punp inpellers being tested
in the punp; it shall include a description (by |egend and sketch) of the test
stand arrangement including an identifying list of test instruments used and the
date when last calibrated; and it shall include the data sheets of all recorded
data and sanple calculations of data conversion to specified conditions. Test
data used for plotting the head-capacity curve shall be corrected to the
specified operating conditions. The test shall be performed in three phases, as
foll ows:

(a) Operate the punp and its driver, if notor driven, continuously at
maxi mum rated speed and capacity, wth the punped fluid at the
specified operating tenperature (see 6.2) until bearing tenpera-
tures (not including water-lubricated bearings) stabilize as
mani fested by at |east three consecutive equal bearing tenpera-
ture indications taken at intervals of not |less than 15 nminutes.
Variations in tenperature of the liquid punped will be permtted
provided the liquid is at saturated conditions for class D-1 and
D-2 punps and within plus or minus 20°F for class E punps. The
punp operation shall be fully nonitored throughout this test for
proper functioning of packings and seals and bearing |ubrication,
and for smooth running, The anount of packing |eakage shall be
nmeasured at regular internals and recorded.

Acceptance criteria: Operation shall be wthout heating and shall be free of
abnornmal vibrations and noises. QI tenperature rise in force-feed |ubricated
bearings shall not exceed 50°F in any bearing and shall not exceed 180°F with
inlet cooling water to the oil cooler at 85°F. There shall be no abnornal

| eakage of water or oil. For grease lubricated bearings the maxi mum outer race
bearing tenperature shall not exceed 194°F.

(b) Operate the punp at the maximum rated speed with the punped fluid
at the specified nmaxi num normal tenperature from recircul ation
flowto as close to free delivery as practicable. The unit shal
be operated at seven or nore test points, throughout the ful
operating range, to establish accurately the head-capacity curve
at maxi mumrated speed. The unit shall be operated at each test
point until the test values being neasured stabilize. Test shal
i nclude data for an NPSH curve.

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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Acceptance criteria: The punp shall deliver the rated capacity and head. The
head- capacity tune at maxi mum rated speed shall neet the specified requirenents.
The total head at all capacities on the curve other than rated capacity shall not
deviate by nmore than plus 5 percent or minus 2 percent of rated heads under 500
feet, plus 3 percent or mnus 1 percent of rated heads over 500 feet fromthe
correspondi ng head on the head-capacity tune at maxi mumrated speed established
in the performance test specified in 4.6.2. 1. NPSH shall be less than that if
specified (see 6.2).

(c) Operate the electric notor-driven unit for a minimumof 1 mnute
in reverse rotation at maxi mum rated speed

Acceptance criteria: The unit shall not be damaged by the reverse rotation test.
Conformance to hydraulic and noise requirements shall be denonstrated subsequent

to the reverse rotation test.

4.6.1.4 Noise test. Wen required (see 6.2), noise tests shall be
conducted in accordance with ML-STD 740-1 and ML-STD-740-2. The noise test
stand details, instrunentation, and testing technique shall be submitted by the
supplier to the contracting activity for approval prior to test commencenent.
Al rborne noise tests shall be conducted on the lead unit only on each contract or
order.

Acceptance criteria: The unit shall neet the noise level linmits specified (see
6.2).

4.6.2 Performance evaluation tests. One punp of each class, design and
size on each contract or order shall successfully undergo the performance
evaluation test to establish the conplete punp performance map and to ascertain
conformance to the specified performance requirenents. NMtor driven units shall
be tested with the notor to be furnished with the punp. A substitute driver may
be used for turbine driven punps. \hen punps of identical design and size are
bei ng produced under two or nore contracts within a 2-year period, only one
series of performance evaluation tests shall be required for that production run
The following tests shall conprise the performance eval uation tests:

(a) Performance test (see 4.6.2.1).
(b) Special tests (see 4.6.2.2).
(c) Packing and punp alignnment procedure test (see 4.6.2.3).

4.6.2.1 Performance test. The performance test shall be conducted and
recorded in accordance with the requirenents for the shop test specified in
4.6.1.3, except that in addition to the head-capacity curve at maxinmum rate
speed, a full performance map shall be established. The head-capacity tunes for
punps constructed to operate under submergence control (see 6.2) shall include
conpl ete subnergence tunes for at |east 7 suction pressures ranging fromthe
| onest submergence for which stable punp operation can be obtained to the naxinum
submer gence specified (see 6.2). Test data shall be converted to specified
operating conditions for plotting of all performance tunes. The performance
curves shall be determ ned at maxi mum and mini mum operating speed for variable
speed punps and at each operating speed for nultispeed punps. The follow ng
curves shall be established

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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(a) Capacity versus total head.

(b) Capacity versus punp efficiency.

(c) Capacity versus brake horsepower.

(d) Capacity versus net positive suction head

Acceptance criteria: The acceptance criteria specified in 4.6.1.3(a) shall be
met. The performance map shall exhibit the specified punp perfornmance charac-
teristics.

4.6.2.2 Special tests. The follow ng special tests shall be perforned

(a) The punmp shall be operated at |least 1 hour at recirculation flow
with maximum specified inlet water tenperature

Acceptance criteria: The tenperature rise shall not cause the punp to cavitate
or give evidence of incipient seizure. The unit shall operate snoothly without
surging throughout the test. There shall be no unusual noises.

(b) The punp shall be operated at least 1 hour at rated capacity with
mexi mum specified inlet tenperature and the specified net -
positive suction head.

Acceptance criteria: The punp operation shall not exhibit any indications of a
cavitation condition. The unit shall operate snoothly throughout the test,

4.6.2. 3 Packing and alignment procedure test (for punps without nmechanica
seal s). The punp shall be packed and aligned precisely. The packing shall then
be run in and the punp operated at nmaxinmum rated speed with the fluid punped at
maxi mum operating tenperature. The dynamic bal ance shall be checked by the use
of a vibration indicator (see 4.6.1.2).

4.6.2.3.1 Acceptance criteria. The packing |eakage at the end of the run-
in period shall not exceed the limts recomended by the punp manufacturer. The
vibrations shall not exceed the limts specified in 4.6.1.2.

4.6.3 Design evaluation tests. One punp of each class, design and size
conplete with the driver and all appurtenances and controls shall successfully
undergo the design evaluation tests specified herein. Design changes which in
the opinion of the design review agency nay detrinentally affect the reliability
of a previously tested and accepted punp design shall be cause to require new
design evaluation tests in part or in full. It shall be at the discretion of the
design review agency to require new design evaluation tests when an accunul ation
of several design changes, each of itself apparently not significant to punp
reliability, collectively considered render suspect the validity of any one or
all of the previously performed design evaluation tests. An endurance test need
not be performed provided that the contractor can denonstrate to the satisfaction
of the design review agency that the punp to be offered has been proven in
previous Navy shipboard service under conditions equally as strenuous as those
specified in 4.6.3.1 through 4.6.3.1.6. The proposed design eval uation test
procedures shall be subnitted to the contracting agency for approval prior to
performng the tests. The design evaluation tests shall consist of the
fol | owi ng:
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(a) Endurance test (see 4.6.3.1).

(b) Shock test (see 4.6.3.2).

(c) Inclined operation test (see 4.6.3.3).

(d) Vibration test (if specified in 6.2) (see 4.6.3.4)

4.6.3.1 Endurance test. The punp shall be operated for a period of not
| ess than 500 hours of actual running time with a mninmmof 100 starts to ascer-
tain reliability of performance and operation. The endurance test for distilling
pl ant punps on ships which do not have steam propul sion plants shall be of a
period of not less than 100 hours of actual running time with a mninmm of 25
starts. CGther requirements in 4.6.3.1.1 through 4 6.3.1.6 are applicable except
that acceptance criteria shall be based on 100 hours of operation.

4.6.3.1.1 Prior to conmencenent of the endurance test and i mediately after
conpletion of the endurance test, the punp shall be disassenbled to the extent
necessary and the critical dinensions and running clearance, or parts subject to
wear, erosion and derangenment, neasured, calculated and recorded. Component s
such as punp inpellers and casing subject to erosion, corrosion, cavitation, and
wear, the effects of which are not subject to routine neasurenent shall be listed
in the inspection record and after conpletion of the test the condition of each
conponent shall be determned and recorded

4.6.3.1.2 During the initial and final hours of the endurance test run,
capacity and noise test in accordance with 4.6.1,4 and 4.6.2.1 shall be perforned
to determine the changes in the punp's performance characteristics and noise
signature. Vibration nmeasurenments shall be taken at the bearing caps or housing
of the punp and driver at equal speeds during the initial and final capacity test
to determine the changes in nechanical operation.

4.6.3.1.3 The endurance test shall not be continuous but shall be inter-
rupted by at least three rest periods of approximately 8 hours each. The nunber
of starts specified in 4.6.3.1 at full line voltage shall be performed during the
course of the test. During an early part of the endurance test the punp shall be
operated continuously for 24 hours at a capacity as near free delivery as
possible at maxi num rated speed, and normal specified tenperature, subnmergence
and suction conditions. During the latter part of the endurance test the punp
shal|l be operated as near shutoff as possible for 12 hours continuously. The
renmai nder of the endurance test shall be run at maxi num speed and within plus
20°F, minus OF of maximum specified liquid tenperature for one half of the
renmaining tine and at the maximum rated speed and within plus OF, mnus 20°F of
the mnimm specified liquid tenperature the other half of the remaining tine
The punp shall be operated at one-third, two-thirds, and rated capacity in
approxi mately equal time intervals with the liquid at the maxi mum specified
liquid tenperature for one half of each portion and at the mni mum specified
liquid tenperature for the other half of each portion. Flow control shall be
achieved in a manner which sinmulates system operation, that is, submergence
control or throttling of discharge, as specified (see 6.2). Operation shall be
at mnimm specified net positive suction head or subnergence, or maximm suction
lift or vacuum as applicable (see 6.2) for all operating tenperatures
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4.6.3.1.4 The punp shall be nonitored during the endurance test to
accurately record the conditions of operation, the capacity delivered, the total
head devel oped, the speed at which operated and the general perfornmance observed
Data shall be collected and the punp exanined at |east twi ce per day of opera-
tion. For each periodic examnation, in addition to all neasured data, the record
shall indicate the follow ng:

(a) The punmp packing or seal |eakage rate and the percentage of gland
| eakage col |l ected and drained by collection areas.

(b) The conditions of the bearings.

(c) Provisions for collection and draining gland | eakage shall be 100
percent effective.

) The vibration level (normal-abnormal).

) The snoot hness of operation (normal-abnormal).

) Al other abnormal findings.

) Al adjustnments nade.

) Changes made in the conditions or nethod of operation.

4.6.3.1.5 Endurance test acceptance criteria:

(a) The head-capacity curve at nmaxinum rated speed after 500 hours of
punp operation shall conformto the specification requirenments
and shall show no abnornal deviations fromthe tune before the
500 hour test.

(b) The unit performance and operation after 500 hours of operation
shal |l be unchanged and normal and neet all specification
requirenents.

(c) The unit operation at the end of the endurance test shall be
smooth and shall exhibit noise and vibration levels that are
nornmal and in conformance to the specification.

(d) Lubrication shall have remained satisfactory throughout the test
period. Bearing tenperatures shall have remained normal and
shall be consistent with their respective bearing clearances and
oil and grease linmtations

(e) The punp packing shall have performed as specified. The |eakage
rate shall not exceed that recommended by the supplier throughout
the test.

(f)  Running clearances shall be nornal.

(g) Conponents subject to attack from corrosion, erosion, cavitation,
and so forth, shall be in a condition commensurate with 500 hours
of service

(h)  Wear rates for wearing parts critical for proper operation shal
show a rate of wear for the test period that shall be consistent
with the specified design life requirements

(i) No failures shall have occurred throughout the 500 hour test.

4.6.3.1.6 Post endurance test procedure. The unit subjected to the 500
hour endurance test shall be restored to the as-new condition by replacenent of
all parts worn beyond the as-new design tolerances. The restored unit shal
successfully pass the shop tests specified in 4.6.1.1, 4.6.1.3(a) and 4.6.1.4 if
appl i cabl e. The shop test docunmentation shall indicate that the unit was
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subjected to the endurance test and subsequently restored and shop tested and
that It shall be certified as fully conforming to the specification for
unrestricted service.

4.6.3.2 Shock test. The pump shall undergo a shock test to ascertain that
the punp has the necessary shock resistance. The shock test shall be perforned
in accordance with ML-S-901 and the specific shock test requirements specified
herei n.

4.6.3.2.1 Before and after the shock test the punp and driver and ot her
conponents susceptible to internal derangenent shall be disassenbled to the
extent necessary and the critical dinensions and running clearances neasured
calculated, and recorded. During this disassenbly the critical conmponents and
assenblies subject to shock damage and derangenment shall be identified and |isted
in the inspection record and after conpletion of the test the condition of each
conponent and assenbly shall be determined and recorded. Shafts, inpellers and
turbine rotors shall be inspected by one of the applicable nondestructive test
procedures, other than radiography, specified in ML-STD 271

4.6.3.2.2 Before and after the shock test, shop tests in accordance with
4.6.1.3 shall be perforned to deternmine the changes in performance characteris-
tics of the punp. Vibration neasurenents shall be taken at the bearing caps or
housi ngs of the pump and driver at equal speeds during the initial and final
capacity test to determ ne the changes in mechanical operation.

4.6.3.2.3 The unit shall be nmounted on the shock machi ne or barge essen-
tially identical to the actual shipboard installation. The contracting activity
will furnish the contractor a drawing of the shipboard nounting arrangenent.
Horizontal punps when tested in the inclined position on the medium weight shock
machi ne shall be oriented so that the direction of shock is perpendicular to the
axis of punp rotation. The punp shall be in operation during the first and third
blow in each orientation on the nmedium weight shock machine. The punp shall be
in operation during the first, third and fifth blows of the shock test on the
floating barge. Variable speed punps shall be operated at m ninum speed and
pressure required to ensure lubrication of bearings and wearing parts. Q her
punps shall be operated at the |owest rated speed

4.6.3.2.4 The punp shall be carefully observed during each shock bl ow and

thoroughly examined visually after each blow. After each blow the unit shall be
operated at as close to maxinmum rated speed as possible and checked for abnorma

noi ses and vibration and proper functioning of controls. Turbine driven punps
may be air driven.

4.6.3.2.5 Shock test acceptance criteria:

(a) There shall be no breakage of parts, including nounting bolts.

(b) There shall be no distortion or derangenent of any part which
woul d render the unit incapable of performng as specified,

(c) The anplitude of vibration after test at g aximum rated speed shal
be less than twice the anplitude neasured at the same speed
before the test.
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(d) Adequate lubrication to all bearings shall be mintained
(e) Critical dimensions and running clearances shall be maintained.
(f) There shall be no significant change in the head-capacity tune.

4.6.3.2.6 Post-shock test procedure. The shock test unit, if it is to be
supplied under a contract or order and if approved by the contracting activity
shall be restored to the as-new condition by replacement of all parts damaged or
distorted beyond the as-new design tolerances. Rolling contact bearings shall be
replaced regardless of condition. The shock tested rolling contact bearings
shall be destroyed. The restored unit shall successfully pass the shop tests
specified in 4.6.1.1, 4.6.1.3(a), and 4.6.1.4 if applicable. The shop test
docunentation shall indicate the unit was subjected to the shock test and
subsequently restored, shop tested and inspected.

4.6.3.2.7 Unless otherw se specified (see 6.2), punmp units shall be shock
tested with drivers. Fl exi bl e coupled punps shock tested with one driver wll
not be required to be shock tested again when supplied with a different driver of
equal or less weight subject to approval of the design review agency. Prime
nmovers are subject to shock tests in accordance with the applicable equipment
specifications

4.6.3.3 I|nclined operation test. Vertical punps shall be operated for not
less than 30 minutes inclined at an angle from the normal equal to the conbina-

tion of the maxi mum permanent list and trim as specified (see 6.2). Hori zont a
punps shall be tested in accordance with the inclined operation test specified
for the driving unit. Operation in the inclined position shall be as close to
rated speed and capacity as practicable. The punp shall neet all specified per-
formance requirements without damage while operating in the inclined position.

4.6.3.4 Vibration test. Wien specified (see 6.2), one punp of a quantity
of identical punps being supplied shall successfully undergo a vibration test in
accordance with the requirements of ML-STD-167-1 and as specified (see 6.2).
The vibration test need not be repeated on subsequent contracts or orders for
punps of identical design to those previously tested, provided the previous tests
i ncluded the frequencies specified (see 6.2).

4.6.3.4.1 The unit shall be nounted on typical shipboard foundations during
the vibration test or the shipboard mounting arrangenent shall be sinmulated in
spring-mass characteristics except where this mounting arrangement causes the
| argest test table capacity to be exceeded. Inability to vibration test the unit
because of excessive weight or size shall not release the contractor from
furni shing equiprment which can withstand the specified vibration inputs.
Vibration test acceptance criteria shall be in accordance with ML-STD 167-1.

4.7 1nspection of packaging. Sanpl e packages and packs, and the inspection
of the packaging, packing and marking for shipnent and storage shall be in
accordance with the requirenents of section 5 and the docunents specified
t her ei n.
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5. PACKAG NG

(The packaging requirements specified herein apply only for direct Covern-
ment acquisition. For the extent of applicability of the packaging requirenents
of referenced docunents listed in section 2, see 6.7.)

5.1 Preservation., packing and marking. Punp units and accessories shall be
preserved level A or C and packed level A B, or C (see 6.3) as specified (see
6.2).

6. NOTES

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

6.1 Intended use. Punps covered by this specification are intended for
condensate, boiler feed booster, waste heat boiler, and distilling plant services
on board Naval ships.

6.2 Acquisition requirenents. Acquisition documents nust specify the
fol | ow ng:

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

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

(c) When first article is required (see 3.1).

(d) Cass required (see 1.2).

(e) General design required (see 3.2).

(1) Space and weight requirements (see 3.2).

(2) List, pitch, roll, trim and other ship attitude conditions
(see 3.2, 3.2.7, and 4.6.3.3).

(3) Environnental vibration frequencies (see 4.6.3.4).

(4) Airborne, structureborne, and fluidborne noise requirenments
(see 3.2.4 and 4.6.1.4).

(5) Anbient tenperature, normal, naxinmum and m nimm

(f) Performance-characteristics (see 3.2 and 3.3.2).

(1) Rated capacity and range of capacity.

(2) Rated total head at rated capacity.

(3) Fluid to be punped.

(4) Specific gravity of fluid.

(5) Tenperature of fluid, normal, maximum and m ni mum (see
3.3.2.1.1 and 4.6.1.3).

(6) Suction head available, normal, nmaxinmum and ninimum and flow
control method (see 3.3.2.1.1, 4.6.1.3, 4.6.2.1 and
4.6.3.1.3).

(7) Casing design and test pressures.

(8) Special performance requirements, if any (for exanple,
mexi mum shut of f head) .
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and 4.6.3.4).

limts (see 3.2.5,

Noi se test, if required, and noise |eve
4.6.1(d), and 4.6.1.4).
Horizontal or vertical mounting (see 3.2.6).

Bedpl ates for

Type of pressure regulating governor

Gauge connections (see 3.2.11).

dr
tur

Ordering data for
M L-T-17523 for
M L-M 17060 for
submari ne service.

Cl ass of notor

Ordering data for e

notors (see 3.2.14);

iver
bi nes (see 3.2.13);

insulation (see 3.2.14.3).

ectrical controllers,

M L-C 2212 and 3.2.15).

Addi tiona

for
Type of driver
Coupling (see 3.3.1).

requirenents for
pi pe connections (see 3.2.18).
(see 3.2.22).

val ves,

fl anges,

cl ose-coupl ed punps (see 3.2.6.2.2).
(see 3.2.11).

(see applicable specification;
M L-M 17413 or
whet her

notors are for

if required (see

fittings,

If suction and discharge connection requirenents are other than
specified (see 3.3.4).
Di aneter of hatch through which punp nust

If pressure regulating governor

If punp is to be sho
Level

pur chaser for
the assenbled units.

Consideration of data requirenents

of presentation,
Desi gnation of manufacturer

ck tested without
packi ng,
(punp or

shoul d be considered when this specification is applied on a contract.

pass (see 3.3.7.2).

is required (see 3.3.12).
driver
and marking (see 5.1).
driver)
conpatibility of punp and driver

(see 4.6.3.2.7).

responsible to the
and operation of

The followi ng data requirenments

The

applicable Data Item Descriptions (DI Ds) should be reviewed in conjunction wth

the specific acquisition to ensure that
provided and that the DiDs are tailored to reflect
specific acquisition.
a Contract
to obtain the data,

requirenments,

requi renent for

Ref erence Par agr aph

To ensure co

except where Do
a DD Form 1423

DD Nunber

3.2.1

3.2.1

3.3.1

3.2.7

3.3.11.2

UDI - E- 23216

DI - M 22404

DI - E-7031

UDI - E- 23253

Dl -E-2121

Data Requirenents List

only essential

rrect contractua

D FAR Suppl erent

DD Title

Report, variation
transmttal/referral
letter

Techni ca
st andard

Drawi ngs, engi neering,
and associated lists

repair

Di agrans, calcul ation
and stress

Certificate of
conpl i ance

data are requested/
the requirenments of the
application of the data
(DD Form 1423) nust
27.475-1 exenpts the

be prepared

Suggested Tailoring

Level 2 or 3
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Ref er ence Par agr aph DI D Nunber DD Title Suggested Tailoring
4.4 UDI - T- 23732 Procedures, test ~ -----
4.4 Dl -T-2072 Reports, test —  -----
5.1 Dl - PACK-80120 Preservation and =-----

packi ng data

The above DIDs were those cleared as of the date of this specification. The
current issue of DoD 5010.12-L, Acquisition Management Systens and Data Require-
nments Control List (AMSDL) , nust be researched to ensure that only current,
cleared DIDs are cited on the DD Form 1423

6.4 Technical manuals. The requirenent for technical nmanuals should be
consi dered when this specification is applied on a contract. | f technica
manual s are required, mlitary specifications and standards that have been
cleared and listed in DoD 5010.12-L, Acquisition Minagenent Systens and Data
Requirenents Control List (AMSDL) nust be listed on a separate Contract Data
Requirenents List (DD Form 1423), which is included as an exhibit to the
contract. The technical nmanuals nmust be acquired under separate contract |ine
itemin the contract.

6.5 First article. When first article inspection is required, the
contracting officer should provide specific guidance to offerors whether the
itens should be a first article sanple, a first production item a sanple
selected fromthe first _ productions items, a standard production item from the
contractor’s current inventory (see 3.1), and the nunber of itens cobe tested as
specified in 4.3. The contracting officer should also include specific instruc-
tions in acquisition docunents regarding arrangenents for exam nations, approval
of first article test results, and disposition of first articles. [Invitations
for bids should provide that the Governnment reserves the right to waive the
requirenent for sanples for first article inspection to those bidders offering a
product which has been previously acquired or tested by the Government, and that
bi dders offering such products, who wish to rely on such production or test, nust
furnish evidence with the bid that prior Governnent approval is presently
appropriate for the pending contract. Bidders should not subnit alternate bids
unl ess specifically requested to do so in the solicitation.

6.6 Provisioning. Provi si oning Technical Docunentation (PTD), spare parts,
and repair parts should be -furnished as specified in the contract.

6.6.1 Wen ordering spare parts or repair parts for the equi pnent covered
by this specification, the contract should state that such spare parts and repair
parts shoul d-neet the same requirenents and quality assurance provisions as the
parts used in the manufacture of the equipnent. Packaging for such parts shoul d
al so be specified,

6.7 Sub-contracted materjal and parts. The packaging requirenents of
referenced docunents listed in section 2 do not apply when material and parts are
acquired by the contractor for incorporation into the equipment and |ose their
separate identity when the equipnent is shipped

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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6.8 Subject term (key word) listing.

Auxiliary punp
Condensat e
Mai n punp

6.9 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
ext ensi veness of the changes.

Preparing activity:
Navy - SH
(Project 4320-N249)

Source: https://assist.dla.mil -- Downloaded: 2015-12-06T14:59Z
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Detail requirenents
Exam nati on

First article

General characteristics

Governnent documents
Identification plates

I mpel lers

Locki ng devices

Lubri cation

Mai nt enance

Mat eri al

Mechani cal seal s

Mercury prohibition

Mot or s

Mount i ng

Noi se

Acqui sition requirenents

Hen- Gover nnent  publ i cati ons
Packagi ng

Packi ng and gaskets

Pai nti ng

Parts interchangeability .

Performance character-
istics

Pi ping root connections

Pi pi ng, val ves and
threaded itens
Provi si oni ng

Provi sion for handling

Pump pressure regul ating
gover nor

Quality assurance
provi si ons

Qual ity confornmance
i nspecti on

Recovered materials
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