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NOTE: This guide specification covers the

requi renents for automatic, electric-nmotor-driven,
centrifugal, wet-pit and subnersible sunp punps up
to 1000 gpm For |l arger subnersible punps use 35 45
04.00 10 Subnersible Punp, Centrifugal Type or 35 45
04.00 10 Subnersible Punp, Axial-Fl ow and M xed-Fl ow

Type.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
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when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Bearings

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

ASTM | NTERNATI ONAL (ASTM

ASTM A53/ A53M (2022) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seaml ess

HYDRAULI C | NSTI TUTE (HI)

H ANSI/H 11.6 (2016) Rotodynam c Submersi bl e Punps for
Hydraul i c Performance, Hydrostatic
Pressure, Mechanical, and Electrica
Acceptance Tests

H  MLOO (2009) HI Punp Standards Set
| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 1940-1 (2003; R 2008) Mechanical Vibration -
Bal ance Quality Requirenents for Rotors in
a Constant (Rigid) State - Part 1
Specification and Verification of Bal ance
Tol er ances

| SO 2858 (1975) End Suction Centrifugal Punp
(Rating 16 Bar) Designation Nom nal Duty
Poi nt and Di nensions - Internationa
Restrictions

| SO 5199 (2002) Technical Specifications for
Centrifugal Punmps, dass |

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum
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NENVA MG 1 (2021) Mdtors and Generators

.2 SUBM TTALS

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

Codes following the "G' typically are not used for
Navy, and Air Force.

The "S" classification indicates submttals
requi red as proof of conpliance for sustainability
Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.
Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Connection Diagrans; C, [ ]]
Control Diagranms; G, [ 1]
Installation Drawings; C, [__ 1]
SD- 03 Product Data
Manuf acturer's Catalog Data; ¢, [ 1]
Punp Performance Curve; C[, [__ 1]
Spare Parts List; G, [ 1]
Special Tools; G, [__ 1]

Wet-Pit Sump Punps; G, [ 1]
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Subnersi ble Punps; C[, [ 1]
Accessories; C, [ 1]
Fl oatl ess El ectrode Level Controls; ¢, [ 1]
SD- 06 Test Reports
Hydrostatic Leak; C[, [__ 1]
Static Heads; C[, [ 1]
Pump Flow Capacity; ¢, [ 1]
SD-07 Certificates
Manufacturer's Certification of Bearing Life
SD- 08 Manufacturer's Instructions
Manuf acturer's Installation Instructions
Vi bration Specifications
1.3 DELI VERY, STORAGE, AND HANDLI NG
I nspect the punp for damage or other distress when received at the project
site. Store the punp and associ ated equi prent indoors as recomended by
t he punp nanufacturer, protected fromconstruction or weather hazards at
the project site. Before installation, provide adequate short-term
storage for the punp and equi pnent in a covered, dry, and ventil ated
| ocation. Follow the manufacturer's instructions for extended storage.
PART 2 PRODUCTS
Provide a punp and notor with vibration |l evels confornmng to | SO 1940-1
unl ess otherwi se noted. Ensure that motor vibration levels conformto
NEVA MG 1, Motors and Generators, Part 7, unless otherw se noted.
2.1 SYSTEM DESCRI PTI ON

Show details of connection of cables and punp nbtors on connection di agrans
for sunp punps.

Submit control diagranms for sunp punps showi ng notor starters, relays, or
any ot her conponent necessary for safe operation

Ensure that installation drawings for sunp punps are in accordance with
the manufacturer's recommended instructions.

Submit manufacturer's catal og data for sunp punps showi ng the sunp punp
size, type, and efficiency rating along with performance data, including
punp performance curve, indicating brake horsepower, head, flow rate, and
NPSH (net positive suction head). Also include equi pnent foundation data
and equi pnent dat a.

Provi de manufacturer's installation instructions and vi bration
speci fications.
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2.2 EQU PMENT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tailoring options are set up for wet-pit
(l'ine shaft) and subnersible punp options. At |east
one sel ection should be nade.

The desi gner shoul d consi der whether a line shaft
driven punp or submersible notor type punp is
preferred. A line shaft arrangenent can provide some
cost savings as the notor will not need to be
subnersi ble. Shaft length is a factor in this
deci si on. Longer shafts can introduce additiona

al i gnment probl ens.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

2.2.1 Wet-Pit Sunmp Punps

R R R I R I R R I R I R R I R R R I R R I I R R R I R I R I

NOTE: Sel ect sinplex or duplex punp units; delete
the parts and the paragraphs not applicable to the
proj ect requirenents.

The desi gner shoul d indi cate when specified punps
use a separate notor and line shaft.

Unit capacity conditions should be specified herein
or shown on the draw ngs.

Show di nensi ons of the cast-iron, carbon steel, or
concrete cast-in-place sunps or basins on the

drawi ngs. Capacities for each punp of the sinplex
or duplex unit range from 150 to 3800 liter 40 to
1,000 gallons per minute; total dynam c heads range
from 3 to 40 neter 10 to 130 feet.

I ndi cate on the drawi ngs the nunber of punp units
required.

The difference between a wet-pit sunp punp and a
subnersible punp is that the notor of a wet-pit punp
is not subnerged, it is elevated above the water

| evel . A subnersible punp has a subnersible notor.
ER R IR I I R R R R R I I R R R R R I I I R R R S I I R R R R R S S I R R S I I I R O I R I I I R R R R S I I I I

Provide a punp with duty conditions as [indicated on draw ngs.][foll ows:

[ 11.

Construct and furnish punps in accordance with the applicable requirenments
of 1SO 2858 and | SO 5199 HI MLOO standards and those specified herein.

[ Include with the sinplex punp unit a vertical, subnerged, vol ute,
centrifugal punp nounted bel ow a coverplate; a vertical
fl exi bl e-connected, solid-shaft notor; a notor and bearing support housing
attached to the coverplate; punp support and shaft housing pipe; discharge
pi pe; and automatic controls.

][Include with the duplex punp unit two individual, vertical, subnerged,
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vol ute, centrifugal punps nounted bel ow a coverplate; vertical

fl exi bl e-connected, solid-shaft notors; notor and bearing support housing
attached to the coverplate; punp support and shaft housi ng pipes;

di scharge pipes; and automatic controls. Design the installation of the
unit to permt renmoval of one punp assenbly wi thout disturbing the
operation of the other.

] Ensure that requirenents for each material designation are in accordance
with the applicable definition listed in the centrifugal punp section of
| SO 2858 and | SO 5199 HI MLOO standards. Ensure that materials for
conponents and accessories not covered by these definitions are as
speci fied herein

Avoi d contact between dissimlar netals. Were such contact cannot be
avoi ded, protect joints between dissimlar netals against gal vanic
corrosion by plating, organic-insulation coatings, gaskets, or other
sui tabl e neans.

2.2.1.1 Punp Sel ecti on

VWere parallel punp operation is indicated, select punps with
characteristics specifically suited for the service, w thout unstable
operation.

Provide a self-primng punp unit that delivers, at rated speed, not |ess
than the specified liters gallons per nminute against the specified or

i ndi cated di scharge head while the liquid level is not nore than 300
mllimeters 1 foot above the datum el evation of the punp. Use the |evel

of the entrance eye of the inpeller as the datumelevation. Include in
the cal cul ati ons of the discharge head both the friction head of the
system pi ping external to the punp unit and the static head neasured from
a point of reference on the sunp to the highest point in the system Base
rati ngs on punping clear, fresh water at a tenperature of 20 degrees C 68
degrees F.

2.2.1.2 Punp Casi ng

Provi de cast-iron punp casing. Provide a volute and discharge nozzl e of
t he punp casing cast as one piece. Construct the casing with a bolted
plate to permt inspection and renmoval of the inpeller. Ensure that the
casing can withstand a hydrostatic pressure of not less than 1-1/2 tines
t he desi gn shutoff head of the punp.

2.2.1.3 | mpel | er
Provide a cast-iron or bronze inpeller, enclosed or sem -open, wth vanes
on the back shroud. Refer to paragraph BEARI NGS AND LUBRI CATI ON f or
addi tional requirenments. Ensure that the inpeller is dynamcally bal anced.
[2.2.1.4 Strai ner
Protect the intake with a large cast-iron, slotted intake strainer with an
effective free area sufficient to prevent cavitation and degradati on of
efficiency. Ensure that the strainer has a free area of at |east four
tinmes the cross-sectional area of the suction casing.
12.2.1.5 Punp Shaft

Construct the punp shaft of ground and polished Al SI Type 304 or 316
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corrosion-resistant steel with hardened wearing surfaces at internediate
shaft-bearing |ocations. Hardened surfaces nmay be overlays of 500
Brinell, Deloro Stellite, Wall Col nonoy, or simlar proprietary netals, or
pl asma- spray-applied ceramic materials of not |ess than 900 Bri nel
hardness. Provide 1 shaft bearing for every five feet of elevation
m ni num
EE R I b R S b b b S b I b R R S I R R R I S R R I R I S R I R S I I

NOTE: Identify the nechanical properties and

di ameter of the shaft to ensure that whip

deflection, or vibration is not of sufficient

magni t ude to i nmpose greater than design |oads on the

speci fied shaft bearings under nornmal operating

condi tions.

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

2.2.1.6 Mbt or

EE R I R S I R I R I R R S R I R R I R S R I R I R R I R R I R R R R R

NOTE: Mbtor specicications are covered in 26 29
01.00 10. The designer may chose to nove nigrate
some of those notor specifications to this section
if the design is deened sinple enough

EE R R R S I R R I R R I R R R R I R S I R I R I R I R R I R R R R R O

See 26 29 01.00 10 ELECTRI C MOTORS, 3-PHASE VERTI CAL | NDUCTI ON TYPE f or
not or s.

2.2.1.7 Bearings and Lubrication

Furni sh one or nore antifriction ball- or roller-bearings in the notor and
beari ng support housi ng above the coverplate surface, with full provision
for the mechanical and hydraulic radial and thrust |oads inposed. Provide
seal ed and grease-|lubricated bearings that have an L-10 rating of at | east
80, 000 hours in accordance with ABMA 9 or ABMA 11. Ensure that the shop
drawi ngs bear the manufacturer's certification of bearing life. Provide
beari ngs manufactured from vacuum processed or degassed-all oy steels.

Provi de sl eeve-type internedi ate shaft bearings. Ensure that the center

di stance between any two bearings on the shaft does not exceed 1370
mllimeter 4-1/2 feet for punps operating between 1,700 and 1, 800

revol utions per mnute (rpn) or 1520 mllimeter 5 feet for punps operating
at 1,200 rpmor less. Provide a sleeve bearing at |east two tines the
shaft dianeter and | ocate the bearing near the |ower extrenmty of the
shaft.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Sel ect the appropriate paragraphs for grease
or water-|ubricated internediate bearings.

VWere water contains suspended matter, such as sand,
supply sol enoi d-operated flush water to bearings
froma protected potable water source or other clean
wat er source.

If heads are sufficiently high, a plastic
centrifugal separator nmay be provided to cl eanse
suspended matter from flushing water taken from punp
di scharge. Drain the separator underflow back to
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t he sunp.

EE R R R S I R R I R I I R I R I R I R R R S I R I R I R I R R R R R R R

[ Provide heavy-duty bronze or bronze-backed, babbitt-lined sleeve
bearings. Provide appropriate nonferrous piping and fittings to permt
i ndi vidual lubrication of the internediate and | ower bearings from above
the sunp coverplate. Provide a neans to prevent the punped fluid from
entering the | ower bearing. |Include a suitable seal or a systemwherein a
partial vacuum devel oped bel ow the bearing by the inpeller rotation
i nduces a positive flow of lubricant into the bearing. Fit bearings with
a centralized grease lubricator that is manually or electrically operated
froma single point.

][ Provi de heavy-duty bronze- or corrosion-resistant steel-backed
cut | ess-rubber sl eeve bearings.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Were flushing water is used, delete the
previ ous paragraph and select the follow ng
par agr aph.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

[ Provide heavy-duty bronze- or corrosion-resistant steel-backed
cut | ess-rubber sl eeve bearings with nonferrous piping and fittings
provi ded for individual flushing of internediate and | ower bearings.

1[2.2.1.8 Pot abl e Wt er

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: \Were potable water is used, include the
foll owi ng paragraph. |If discharge water is
centrifugally cleaned, delete the follow ng

par agraph and specify centrifugal separator and
performance requirenents.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Supply potable water through a piping systemcontaining a pressure
regul ator, a solenoid, and a backfl ow preventer. Provide plastic,
nonnetal | ic conmposition, elastoner, or nonferrous netal for all wetted
conponents.

12.2.1.9 Fl exi bl e Coupl i ngs

Connect the punp shaft to the notor shaft through a flexible coupling.
Provide a tire shape or a solid-mass, serrated-edge, flexible disk-shaped
menber made of chloroprene material and retained by fixed fl anges.

Provide a flexible coupling that acts as a dielectric connector, that does
not transmt vibration or end thrust, and that permts up to 4-degree

m sal i gnnment under nornal duty.

2.2.1.10 Support Pi pe

Provi de a wrought-iron or steel support pipe concentric with the punp
shaft that connects the punp to the sunp coverplate. Provide support pipe
flanges that are nachi ned and dowel ed to ensure proper alignnment of the
punp and shaft whenever the pipe is disassenbled and reassenbled in the
field.
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2.2.1.11 Di scharge Pi pe

Furni sh a di scharge pipe running fromthe punp di scharge outlet to the
sunmp coverplate as an integral part of the punp unit. Arrange the

di scharge pipe to preclude discharge piping beyond the punp assenbly from
i mposi ng | oads that could cause shaft misalignment. Provide black stee
or wought-iron pipe, with wall thickness not |ess than that specified in
ASTM A53/ A53N for Schedul e 40 pipe. Ensure that the discharge pipe is
gastight through the sunp coverplate. Ensure that the discharge end of
the pipe term nates in a screwed or flanged connection in accordance with
the manufacturer's standard practi ce.

2.2.1.12 Li qui d- Level Control

[ Provide a sinplex unit with a float mechanismto provide automatic
operation of the punmp unit when the liquid in the sunmp rises to a
predeterm ned |level. Provide a nmeans of adjustnent, such as a float-rod
stop, to allow for variation in the start and stop | evel-control points.
Provide an AISI Type 304 or 316 corrosion-resistant steel float and stem
For all other parts of the fluid-Ievel-sensing nmechani sm bel ow t he
coverpl ate, provide bronze, brass, or material of equivalent resistance to
the corrosive effects of sewage.

][ Provide a duplex punp unit with the electrical and nechani cal devices
necessary to provide automatic operation of the punp unit when the |iquid
in the sunmp rises to a predeternined |evel. Ensure that controls
automatically transfer the operating cycle fromone punp to the other and
operate both punps simultaneously whenever the inflow to the sunp exceeds
the capacity of the operating punp. Provide a nmeans of adjustment such as
float-rod stops to allow for variations in the start and stop
| evel -control points. Provide AlSI Type 304 or 316 corrosion-resistant
steel float and rod. For all other parts of the fluid-Ievel-sensing
mechani sm bel ow t he coverpl ate, provide bronze, brass, or material of
equi val ent resistance to the corrosive effects of sewage.

EE R R S I R I R I I R I R S R R R R R I R S I R R R I R I R R I R R R R R R R

NOTE: Select the foll owi ng paragraph for deep
settings and where a great deal of turbul ence may be

expect ed.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Provide stilling tubes where indicated.

Fl oatl ess el ectrode | evel controls nmay be submtted for approval, provided
that the el ectrodes are isolated fromthe fluid being sensed.

2.2.1.13 Sunp Tank and Coverpl ate

Provide a [cast-iron or steel][pol ypropyl ene, corrosion-resistant]]
al um nun] sunp tank, strong enough to support the punps w thout distortion
and to safely support maintenance personnel

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Delete the followi ng paragraph if a concrete
sunp is designed.

If the size of the tank is such that a fabricated

steel tank is specified, provide coal-tar epoxy
i nternal protection.
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Show the size of the tank and influent |line on the
drawi ngs or specifications.

For deep settings, show anti-sway bracing of the
shaft colum on the draw ngs.

EE R R R S I R R I I R I R R R R R I R S I R R R I R I R R R R R I R

[ a. Tank

Provide a [cast-iron][pol ypropyl ene, corrosion-resistant], sunmp tank sized
to provide a clearance of 150 millineter 6 inches or one discharge pipe
iron pipe size (ips) dianmeter, whichever is larger, between the bottom of
the punp and the bottom of the tank

Furni sh a standard opening for connection to the sewage inflow pipe in the
i ndi cated size and | ocation with respect to the top of the tank

[ Pol ypropyl ene tanks require a m ni num conpacted subbase of 100 nillineter
4 inches.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: \When a concrete sunp is provided, include the
foll owi ng paragraph if the concrete requires
protection from sewage conponents.

EE R R R S I R R I R I R O I R R R R I R S I R R R I R I R R R R R R R R

[ Protect the concrete interior surface of the sunp tank by not less than a
t wo- coat, two-conponent system of ami ne-cured coal -tar epoxy totaling
0.381 millineter 15 mls in thickness.

]1b. Coverplate

Provi de gasketed openi ngs through the sunmp tank coverpl ate, unless

ot herwi se specified. Provide a 50 mr 2-inch ips or larger threaded outl et
to permit installation of a vent pipe. Ensure that the sunp coverplate
has a [manhol e] [ handhol e] access to the tank.

2.2.2 Subrrer si bl e Punps

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Sel ect sinplex or duplex; delete the parts
and the paragraphs not applicable to the project.

Specify unit capacity conditions herein or show on
t he draw ngs.

i ndi cate the nunber of punp units required on the
dr awi ngs.

EE R R S I R I R I R I R I R I R R I R S I R I R R I R R I R R R R R

Construct and furnish punps and accessories in accordance with the
requi rements of |1SO 2858 and |1 SO 5199 HI ANSI/H 11.6 and H ML0O
standards and t hose specified herein

EE R I R R S I R I R I R I R R I R R R I R S I R I R I R I R R R R R R R R

NOTE: Take precautions to properly identify punps.

Revise if other types of controls are required.
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[ Provide a sinplex punp unit that includes a subnersible punp with an
autonatic | evel -control nechani sm nount ed above water |evel.

][ Provide a sinplex punp unit that includes a subnersible punp with an
i ntegral diaphragmor float-switch automatic |evel-control nechanism

] I'nstall an operating switch such that in case of failure, the operating
swi tch does not require breaking of punp-notor seals for repairs.

[ Provide a duplex unit that includes float l|evel controls for each
subnersi bl e punp.

] Ensure that requirenents for each material designation are in accordance
with the applicable definition listed in the centrifugal punp section of
| SO 2858 and |1 SO 5199 H MLOO standards.

Avoi d contact between dissimlar netals. Were such contact cannot be
avoi ded, protect joints between dissimlar netals against gal vanic
corrosion by plating, organic-insulation coatings, gaskets, or other
sui tabl e neans.

2.2.2.1 Punp Sel ecti on

EE R R R S I R R I R I R O I R R R R I R S I R R R I R I R R R R R R R R

NOTE: Modify to include project duty conditions.

Because submersible punp nmotors are not al ways
nonover | oadi ng for a given notor-vol ute-inpeller
series, avoid possible operation at | ow heads.

EE R R R I I R I R I I R R S R R R I R R I R S I R R R I R I R R R R R R R

Provide a punp with duty conditions as [indicated on drawings.] [follows:]

Ensure that punp seals, lubricant, and electrical insulation are suitable
for service in liquids up to 60 degrees C 140 degrees F

2.2.2.2 Punp Housi ng

Provi de a punp housing that encloses the punp notor and volute with its
integrally cast feet. Provide a cast-iron punp housing that is watertight
under all heads nornmal to the service, and constructed to permt

i nspection and repair. Furnish a volute designed to withstand a
hydrostatic pressure of not less than 1-1/2 tines the design shutoff head
of the punp.

2.2.2.3 | mpel | er

Provi de a dynamically bal anced and totally enclosed [ bronze][ ]
i mpel | er.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S
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NOTE: Subnersi bl e punps may be furnished for heavy
debris or sewage service by specifying as follows
and del eting the precedi ng paragraph

Modi fy the solid-sphere handling-capability
di nension as required. The lower the capacity, the
snal | er the passabl e solid sphere.

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

Provide a [cast-iron][ ] noncl oggi ng i npell er designed to provide

maxi mum freedom from cl oggi ng when |i qui d-containing rags and stringy
material is handled. Provide an inpeller that is dynam cally bal anced and
that has a m ni mum sol i d-sphere handling capability of[ 40 nmillineter
1-1/2 inches]| ].

2.2.2.4 Punp Shaft

Provide a punp shaft that is an extension of the notor shaft and
constructed of ground and polished AlSI Type 300 or 400 series
corrosion-resistant steel with hard-wearing surfaces (over 300 Brinell).

[12.2.2.5 Mechani cal Seal

Provi de the manufacturer's standard nechani cal punp shaft seal
specifically constructed for the service duty tenperature and resistance
to punped fl uid.

2.2.2.6 Bearings and Lubrication

Furnish antifriction ball- or roller-bearings with full provision for the
nechani cal and hydraulic, radial, and thrust |oads inposed. Provide
bearings which are sealed and lubricated for Iife with either grease or
oil.

2.2.2.7 Mot or and Power Cord

Provide a fully subnersible notor which confornms to the requirenents of
NEMA M5 1. Size the notor to avoid overl oad when operating at any point
al ong the characteristic curve of the punp. Provide 3-phase, 60-Hz,

[ ] V, squirrel cage induction type notors, NEMA Design B Type.

Insul ate the stator w ndings and stator |eads with a npisture-resistant
Class F insulation with tenperature resistance of 155 degrees C 311
degrees F. Use a service factor of 1.0. The tenperature rise above

anmbi ent for continuous full |oad rated conditions and for the class of

i nsul ati on used cannot exceed the values in NEMA MG 1. The nmotor nust be
rated for continuous duty when subnmerged and al so be capabl e of operation
in the dry for short periods of tinme for testing and mai nt enance purposes.

Provide a pernanently sealed, oil-filled, and watertight notor of the
manuf acturer's standard construction for the service. Fit the notor space
with watertight expansion provisions to accompdate the tenperature nornal
to the specified duty. Ensure that the notor seals remain watertight
under any pressure developed in the volute and under a sunp-level static
head of not less than 9 neters 30 feet of water

Ensure that circuits for three-phase notors provide overl oad protection

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Sone subnersible punps are avail able as
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t hree- phase in 560 watt 3/4 horsepower and | arger
only.

Sel ect the follow ng paragraph for single-phase
notors only.
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[ Provi de singl e-phase notors with automatic-reset thernal-overl oad
protection.

Provide a waterproof, internally grounded, oil-resistant, Type SO
chl oroprene power cord, with a three-prong plug of the indicated | ength.]

.2.2.8 Li qui d- Level Control

Rk Rk Sk R R R Sk O S O I SRR S Rk Sk S S O S I SRR Ik S S kS R

NOTE: Sinplex unit controls are specified to be
integral with the housing. The follow ng renote
controls may be specified upon revision of selected

par agr aphs under the general headi ng.
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Furni sh sinplex units with a float-operated switch mechanismto ensure
automatic operation of the punp unit when the liquid in the sunp rises to
a predeterm ned level. Provide a cover-munted switch and Type 1
gener al - purpose enclosure in accordance with NEMA 250. Provide a neans of
adj ustment such as float-rod stops to allow for variation in the start and
stop level-control points. Provide an AISI Type 304 or 316
corrosion-resistant steel float and stem Provide bronze, brass, or
materi al s of equivalent resistance to the corrosive effects of the punped
fluid for all other wetted parts of the fluid-Ievel sensing nechani sm

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Select two of the follow ng three paragraphs
if duplex units are used.
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Furni sh a duplex punp unit with the electrical and nechanical devices
necessary to provide automatic operation of the punp unit when the |iquid
in the sunp rises to a predeternmined |level. Provide controls that
automatically transfer the operating cycle fromone punp to the other and
t hat operate both punps simultaneously whenever the inflow to the sunp
exceeds the capacity of the operating punp. Provide a neans of adjustnent
such as float-rod stops to allow for variations in the start and stop

| evel -control points. Provide an AlSI Type 304 or 316 corrosion-resistant
steel float and rod. For all other wetted parts of the fluid-Ievel
sensi ng mechani sm use bronze, brass, or other material of equival ent

resi stance to the corrosive effects of the punped fluid.

Mount the controls on the di scharge pipe below the basin cover. Provide
Type 6 enclosures in accordance wi th NEVA 250

Pedest al - mount the controls above the coverplate. Provide Type 1
gener al - pur pose encl osures confornm ng to NEVA 250.

EE R I R R S I R I R I R I R R I R R R I R S I R I R I R I R R R R R R R R

NOTE: Select the foll owi ng paragraph for deep
settings and where a great deal of turbul ence may be
expect ed.
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Provide stilling tubes where indicated.

Fl oatl ess el ectrode | evel controls may be submitted for approval provided
that the electrodes are isolated fromthe fluid being sensed.

2.2.2.9 Sunp Tank and Coverpl ate

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Delete the foll owi ng paragraph if a concrete
sunp i s designed.

If the size of tank is such that a fabricated stee
tank is specified, provide coal-tar epoxy interna
protection.

Drawi ngs shoul d show size of tank and influent |ine.

For deep settings, show antis-way bracing and
support of power cord and di scharge pipe on the
dr awi ngs.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

a. Tank

Provide a [cast-iron,] [high-density |inear polyethylene,] sunp tank sized
as indi cat ed.

Furni sh a standard opening for connection to the drainage inflow pipe in
the indicated size and |location with respect to the top of the tank

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: \When a concrete sunp is provided, include the
foll owi ng paragraph if the concrete requires
protection from sewage conponents.
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Protect the interior surfaces of the concrete-sunp by not |less than a
two- coat, two-conponent system of ami ne-cured coal -tar epoxy totaling
0.381 millineter 15 mls in thickness.

b. Coverplate

Provide a [cast-iron or steel][alum num sunp coverplate, of adequate
strength to support not |ess than 9500 pascal 200 pounds per square foot
wi t hout distortion. Seal all openings through the sunp cover to be
gastight and watertight. Provide a standard outlet for a vent pipe.
Ensure that the sunp cover provides a [nanhol e] [ handhol e] access to the
interior.

2.3 H GH WATER ALARM
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NOTE: Coordinate with project requirenents and
el ectrical draw ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide a high-water alarmsw tch conplete with actuating nmechani sm for
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operation on an electrical circuit other than the notor circuit. Design
the switch to operate the indicated al arm devices whenever a predeterm ned
hi gh-water level is reached in the sunmp. Provide a switch encl osure that
is the same as the level-control swtch.

2.4 PAI NTI NG

Treat and paint equiprment in accordance with the manufacturer's standard
practice for the specified duty.

PART 3  EXECUTI ON
3.1 | NSTALLATI ON

Install equipnent in accordance wi th manufacturer's recomrendati ons.
3.1.1 Al i gnnent

Before attenpting alignnent, denonstrate that the punp does not have any

| oad/ force i nposed by the piping system M ninmm alignnent val ues (bel ow)
are for punp and driver at nornal running tenperatures. Conpensate val ues
for thermal growmh. Correct limted novenment of the punp or driver
(commonly known as bolt-bound) to ensure alignment capability. Ensure

t hat hol ddown bolts are not undercut in order to perform adjustnment.

Ensure that shins are commercially die-cut, w thout seans or folds, and
are made of corrosion-resistant stainless steel. Do not use nore than
four shims at any single point.

For units with drive notors over [5.6] [7.5] [11.2] [14.9] [18.6] Kw[7.5]
[10] [15] [20] [25] hp, install alignnment jack bolts.

Punp and driver may have an internedi ate shaft, spacer, or spool piece
(sometines called a jackshaft) Based on the notor's nom nal operating
speed, align the punp and driver to the follow ng nini mum specifications:

Speed( RPM cl ose-coupl ed cl ose- coupl ed spool piece angle
of fset(mls) angle(m | s/in) (mls/in @coupling
pt.)
600 6.0 2.0 3.0
900 5.0 1.5 2.0
1200 4.0 1.0 1.5
1800 3.0 0.5 1.0
3600 1.5 0.4 0.5
7200 1.0 0.3 0.4

Provide final alignnent settings as part of the final test data.
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3.2 FI ELD QUALI TY CONTROL
3.2.1 Vi bration Anal yzer

Use a Fast Fourier Transform (FFT) anal yzer to nmeasure vibration |evels.
Provide an FFT analyzer with the follow ng characteristics: a dynamc
range greater than 70 dB; a m nimum of 400 line resolution; a frequency
response range of 5 Hz to 10 kHz (300 to 600,000 cpm; the capacity to
perform ensenbl e averagi ng; the capability to use a Hanni ng w ndow,

aut orangi ng frequency anplitude; a m ni mum anplitude accuracy over the
sel ected frequency range of plus or mnus 20 percent or plus or mnus 1.5
dB

Use an accel eroneter (either stud-nmounted or nounted using a rare-earth,

| ow- mass magnet) and sound di sk(or finished surface) with the FFT anal yzer
to collect data. Ensure that the mass of the acceleronmeter and its
nmounti ng has minimal influence on the frequency response of the system
over the sel ected neasurenent range.

3.2.2 Punmp Accept ance

Ensure that vibration analysis verifies punp conformance to
specifications. Ensure that vibration levels are not nore thanl.9 mm sec
0.075 in/sec at 1 tines run speed and at punp frequency, andl nm sec 0.04
in/sec at other multiples of run speed.

Performtests, including hydrostatic |eak checking of piping and operation
of equi pment, in accordance with the manufacturer's instructions.

Operate punps against static heads indicated, and verify punp flow capacity.

Provide final test reports to the Contracting Officer. Provide reports
with a cover letter/sheet clearly nmarked with the System nanme, Date, and
the words "Final Test Reports - Forward to the Systens Engi neer/Condition
Monitoring O ficel/Predictive Testing G oup for inclusion in the

Mai nt enance Dat abase. "

3.3 CLOSEQUT ACTI VI TI ES

Submit [six]][ ] copies of the manufacturer' conplete spare parts list,
showi ng all parts, spare parts, and bulletins for punps. Cdearly show al
details and parts, and adequately describe parts or furnish proper
identification marks. Drawi ngs incorporated in the parts lists may be
reduced to one-page size provided that they are clear and legible, or the
full-size drawi ngs may be folded to the size of the list pages.

Phot ographs or catal og cuts of conponents may be included for

i dentification.

Furni sh one set of all special tools necessary to conpletely assenbl e,

di sassenbl e, or nmaintain the punps. "Special tools" refers to oversized
or specially dinensioned tools, special attachnents or fixtures, or any
simlar itens.

-- End of Section --
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