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SUBVERSI BLE PUMP, AXI AL- FLOW AND M XED- FLOW TYPE
05/21, CHG 1: 08/23

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 guide specification covers the

requi renent for subnersible axial-flow and

m xed-fl ow punps for a turbid water punping station.
This section was originally devel oped for USACE
Cvil Wrks projects.

Adhere to UFC 1-300-02 Unified Facilities Cuide
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
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation 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

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

NOTE: This guide specification is for use in
construction contracts. It may be used in supply
contracts, but should be changed as appropri ate.

Di fferences between the technical paragraphs witten
for Contractor-supplied punps versus Corps supply
specification should be m ninal.

This punmp specification will be used with the design
criteria in EM 1110-2- 3105, "Mechanical and

El ectrical Design of Punping Stations", and the
references listed in those publications. To the
extent possible the Hydraulic Institute (H)
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St andards have been referenced as the prinary
reference standard, and the m ninum for

manuf acturers' conpliance, for the manufacture,
mat eri al, design, test, and performance
specifications. The vibration analysis often
required of punps is elinnated and a vibration
[imt specified.

Hydraulic Institute (H') Standards have been
referenced as the primary reference standard, and
the m ni mum for manufacturers' conpliance, for the
manufacture, material, design, test, and perfornmance
specifications. The vibration analysis often
required of punps is elinnated and a vibration
[imt specified.

Pertinent H standards are:

H /ANSI 9.1-9.5 CGeneral Design

H /ANSI 9.6.4 Vi bration Anal ysis

H /ANSI 11.6 Testing

H /ANSI 14.1-14.2 Nonencl at ure and Definitions
H /ANSI 14.3 Desi gn and Application

The punps are of the pre-engi neered (catal og) type,
used at flood control and storm water projects.
Over specifying can prove costly and even doubl e the

cost of an otherw se i nexpensive punp. |n general
the two nost inportant attributes to a successful
specification will be to obtain a qualified,

experi enced nmanufacturer and to properly specify the
punpi ng conditions so that the correct punp is
obt ai ned.

Model testing is not included as an alternative for
t hese punps. Manufacturers assenble and performance
test the punps at the factory. The punps are

shi pped assenbl ed.

Wtness tests and factory visits have been linmted
to one visit during the performance test and a punp
i nspection at the tine of the test.

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

1.1 SUMVARY

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

NOTES: Insert the name of the Punping Station

The ot her el ements of the punping unit designed for
this project should be stated; e.g., electric
subnersi bl e motor, reduction gear (if needed), and
control s.

Coordi nate the bar spacing in the trash rack with
the structural designer and with punp manufacturers.

The pl anetary gear reduction unit, on rare occasion
may be required in the |arger volune propeller punps
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such that a smaller, high-speed notor can be used.
The design of the gear is an integral part of the
design of the punping unit.

Axi al and m xed fl ow punps are well suited for

hi gher fl ow and | ower head applications.
Centrifugal punps should be considered for higher
pressure applications or where | arger passing of
solids is needed.

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

Desi gn, furnish, and install [ ] identical punping units for the
[ ] Punping Station shown. Water punped will be less than | ]
degrees CF, will be relatively turbid, and may contain sand, silt, and

trash capabl e of passing the trashrack [having 41 mr 1-5/8 inch clear
openi ngs] .

2 LUMP SUM PRI CE

a. Paynent will be nade for costs associated w th [furnishing]
[furnishing and installing] [installing] the subnersible punp,
axial -flow or m xed-fl ow type, as specified.

b. Unit of nmeasure: lunp sum

3 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
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
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 R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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 ( ABMR)

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

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs
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AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B4. 1 (1967; R 1994; R 2004; R 2009; R 2020)
Preferred Limts and Fits for Cylindrical
Parts

ASME B16.5 (2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

ASME B31.1 (2022) Power Piping

ASME B36. 10M (2022) Wel ded and Seaml ess Wought Steel
Pi pe

ASME B46. 1 (2020) Surface Texture, Surface Roughness,

Wavi ness and Lay
ASME BPVC SEC | X (2017; Errata 2018) BPVC Section

| X-Wel di ng, Brazing and Fusing
Qualifications

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWM C200 (2012) Steel Water Pipe - 6 In. (150 mm
and Larger
AWM C203 (2020) Coal -Tar Protective Coatings and

Linings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

AWM C207 (2018) Standard for Steel Pipe Flanges for
WAt erwor ks Service, Sizes 4 in. through
144 in. (100 mmt hrough 3600 mm

AWM C208 (2022) Dinensions for Fabricated Steel
Water Pipe Fittings

AWM E102 (2017) Subnersible Vertical Turbine Punps
AMERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A48/ AA8M (2003; R 2021) Standard Specification for
Gray lron Castings

ASTM A108 (2024) Standard Specification for Steel
Bar, Carbon and All oy, Col d-Finished

ASTM A123/ A123M (2017) Standard Specification for Zinc

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products
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ASTM A126

ASTM A216/ A216M

ASTM A240/ A240M

ASTM A242/ A242M

ASTM A276/ A276M

ASTM A297/ A297M

ASTM A312/ A312M

ASTM A516/ A516M

ASTM A576

ASTM A582/ A582M

ASTM A668/ A668M

ASTM A743/ A743M

ASTM A890/ AB90M

ASTM B98/ B98M

ASTM B148

(2004; R 2023) Standard Specification for
Gray lron Castings for Val ves, Flanges,
and Pipe Fittings

(2021) Standard Specification for Steel
Castings, Carbon, Suitable for Fusion
Wel di ng, for Hi gh-Tenperature Service

(2023a) Standard Specification for

Chromi um and Chrom um Ni ckel Stainless
Steel Plate, Sheet, and Strip for Pressure
Vessel s and for General Applications

(2024) Standard Specification for
Hi gh-Strength Low Al l oy Structural Steel

(2024) Standard Specification for
Stainl ess Steel Bars and Shapes

(2021a) Standard Specification for Steel
Castings, |ron-Chrom um and

I ron- Chrom um Ni ckel, Heat Resistant, for
General Application

(2022a) Standard Specification for
Seam ess, Wel ded, and Heavily Col d Wrked
Austenitic Stainless Steel Pipes

(2017) Standard Specification for Pressure
Vessel Plates, Carbon Steel, for Mderate-
and Lower - Tenperature Service

(2023) Standard Specification for Steel
Bars, Carbon, Hot-Wought, Special Quality

(2022) Standard Specification for
Free- Machi ning Stainless Steel Bars

(2023) Standard Specification for Steel
For gi ngs, Carbon and Alloy, for Ceneral
I ndustrial Use

(2021) Standard Specification for
Castings, |ron-Chrom um

I ron- Chrom um Ni ckel, Corrosion Resistant,
for General Application

(2018) Standard Specification for
Castings, Ilron-Chrom um N ckel - Mol ybdenum
Corr osi on- Resi st ant, Dupl ex
(Austenitic/Ferritic) for General

Application

(2013) Standard Specification for
Copper-Silicon Alloy Rod, Bar, and Shapes

(2014) Standard Specification for
Al umi num Bronze Sand Casti ngs
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ASTM B584 (2022) Standard Specification for Copper
Al'l oy Sand Castings for General
Appl i cati ons

ASTM D2000 (2018) Standard Cl assification Systemfor
Rubber Products in Autonotive Applications

ASTM F1476 (2007; R 2019) Standard Specification for
Per f ormance of Gasketed Mechani cal
Couplings for Use in Piping Applications

HYDRAULI C | NSTI TUTE (HI)

H 9.1-9.5 (2021) Punps General @Guidelines for
Material s, Sound Testing, and
Decont ami nation - B117

H 9.6.4 (2009) Rotodynam ¢ Punps for Vibration
Anal ysi s and Al | owabl e Val ues

H ANSI/H 9.8 (2014) Rotodynam c Punps for Punp Intake
Desi gn - Al123

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

H ANSI/H 14.1-14.2 (2019) Rotodynam ¢ Punps for Nonencl ature
and Definitions

H ANSI/H 14.3 (2019) Rotodynam c Punps for Design and
Application

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOC!I ATI ON ( NETA)

NETA ATS (2021) Standard for Acceptance Testing
Specifications for Electrical Power
Equi prent and Systens

| 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 20816-1 (2016) Mechanical Vibration - Measurenent
and Eval uation of Machine Vibration - Part
1: General Cuidelines
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NENVA MG 1 (2021) Mdtors and Generators

NEVA WC 70 (2021) Power Cable Rated 2000 Volts or
Less for the Distribution of Electrical
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Ener gy

NEVA WC 72 (1999; R 2020) Continuity of Coating
Testing for Electrical Conductors

U S. ARW CORPS OF ENG NEERS (USACE)

EM 1110-2- 3105 (2020) Engi neering and Design --
Mechani cal and El ectrical Design of Punp
St ati ons

U S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-301-01 (2023; with Change 1, 2023) Structural
Engi neeri ng

1.4 SUBM TTALS

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

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 Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal 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.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
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 S I R R I R I R I R S R R R R S R I R I R I R R S R R S 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
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will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmittals

Contractor's Punp Supplier Qalifications; ¢, [ 1]
SD- 02 Shop Drawi ngs

Detail Drawings; G, [ ]
SD- 03 Product Data

Equiprent; G, [ 1]

Spare Parts

Installation Instruction Manual; G, [ ]]

| mpel | er Bal anci ng

Factory Tests

Punp Field Tests; C, [ 1]

General Design Requirenents; G, [ 1]

Pai nt

Environmental Iy Acceptable Lubricant; ¢, [ 1]
Materials, G, [ 1]

SD- 05 Design Data
Conputations; C[, [ ]]
SD- 06 Test Reports
Factory Test Report
I nt ake Model Tests
Field Test Report
Contractor's Installation and Start-Up Engi neer
Install ati on Report
I nt ake Model Test Report; G, [ 1]
SD-07 Certificates
Qualified Wl ders
Contractor's Modeling Engineer Qualifications; G, [ 1]

SD-10 Operation and Mai ntenance Data
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Qperating and Mai ntenance Instructions; C[, [ 11
1.5 QUALI TY ASSURANCE

1.5.1 Contractor's Punp Supplier Qualifications

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

NOTE: Subnersi bl e punps are designed as a single
machi ne even t hough specifications may not al ways
recogni ze that unity. Cearly state that a single
manuf acturer is to design and supply all parts of
the punp unit including punp, notor, discharge tube,
reducti on gear, and cables. That nanufacturer
shoul d al so have denopnstrated capability in sunp
design for punps of the |arger size.

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

The Contractor's punp nanufacturer has overall responsibility to supply
t he punping unit (subnersible punp/notor, [reducing gear (if needed)],
di scharge tube, [discharge el bow, ] cables, and related [instrunentation
and accessories]) that neet the requirements of this specification
Supply a list of simlar installations which have been operating for at
| east 2 years.

1.5.2 Contractor's Installation and Start-up Engi neer

Furni sh a conpetent installation engineer (including those from
Contractor's suppliers) who is know edgeabl e and experienced with the
installation and start-up procedures for subnersible punps and the
associ at ed equi pment specified to act on behalf of the Contractor. Submt
the installation and start-up engineer's qualifications. The Contractor's
installation engineer is responsible for providing conplete and correct
direction during installation, initial starting, and subsequent operation
of equiprment until field tests are conpleted. The Contractor's
installation engineer initiates instructions for actions necessary for
proper receipt, inspection, handling, uncrating, assenbly, and testing of
equi pnment. Subnit an installation report including a record of
neasurenents taken during erection and furni sh one copy to the Contracting
O ficer upon request or upon the conpletion of the installation of
assenbly or part. The erecting engi neer conducts training on the
operation and mai nt enance features of the punp units.

1.5.3 Det ai | Dr awi ngs

Submit drawings within [90] [ ] days of Notice of Award for review and
approval. Dinmension in the netric (SI) with English conversion
i nch- pound-second systen. Furnish the foll ow ng:

a. Qutline drawings of the punp show ng di nensi ons and wei ght of the
punp/ not or .

b. Draw ngs show ng details and di mensions of punp nounting design and
[ ayout including any enbedded itens and lifting connections.

c. Cross-sectional drawings of each different size of punp, show ng each
conponent, and nmajor or conplicated sections of the punp in detail
On each drawing indicate an item zed list of components show ng type,
grade, class of material used, and make and nodel of the standard
conponent used. Include detail and assenbly draw ngs of entire
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punpi ng unit assenbly.

d. Provide drawi ngs covering the installation which are intended for the
Contractor's installation engineer.

e. Indicate efficiency, kW bhp, and NPSHR with the capacity-head curve.

f. Modtor characteristic curves or tabulated data (test or calculated) to
i ndi cate the speed, power factor, efficiency, current, and kil owatt
input, all plotted or tabul ated agai nst percent |oad as absci ssas.

5.4 Welding

Wel d structural nmenbers in accordance with Section 05 05 23.16 STRUCTURAL
VELDI NG  For all other welding, qualify procedures and welders in
accordance with ASVME BPVC SEC | X. Wl ding procedures qualified by others,
and wel ders and wel di ng operators qualified by a previously qualified

enpl oyer may be accepted as permitted by ASVE B31.1. Perform wel der
qualification tests for each wel der whose qualifications are not in
conpliance with the referenced standards. Notify the Contracting O ficer
24 hours in advance of qualification tests. Performthe qualification
tests at the work site if practical. The welder or welding operator mnust
apply their assigned synbol near each weld nade as a pernmanent record.

Submit the nanes of all qualified welders, their identifying symbols, and
the qualifying procedures for each wel der including support data such as
test procedures used, standards tested to.

.6 DELI VERY, STORAGE, AND HANDLI NG

I nspect each pump for danage or other distress when received at the
project site. Store each punp and associ ated equi prent indoors as
recommended by the punp manufacturer, protected from construction or

weat her hazards at the project site. Provide adequate short-term storage
for each punp and equi prment in a covered, dry, and ventilated | ocation
prior to installation. Follow the manufacturer's instructions for

ext ended storage. Supply proper equi pnent for handling the punp and
consi der the equi pnment as special tools if not conpletely standard.

Fol | ow the manuf acturer's recomendati ons for handling of the punp.

7 EXTRA MATERI ALS

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

NOTE: The spare parts noted herein are from ot her
Cor ps documents. For any specific project, it would
be appropriate to discuss an adequate spare parts
and spare punp list during the designer's plant
visitations or discussions with the end user as
suggested by EM 1110-2-3105.

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

a. Furnish the follow ng spare parts:
(1) One conplete set of bearings and seals for each size punp.
(2) Replacenent wearing rings and Orings for each size punp.
(3) One impeller for each size punp.]

b. Furnish one set of all special tools required to conpletely assenbl e,
di sassenbl e, or maintain the punps. Special tools refers to oversized
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or specially dinensioned tools, special attachnents or fixtures, or
any simlar itens. Furnish l[ifting devices required for use in
conjunction with the [overhead] [truck] crane. Provide the tools in a
t ool box or tool boxes.

c. Subnit copies of parts list showing all parts, spare parts, and
bull etins for each punp. Cearly show all details, parts, and
adequately describe parts or have proper identification narks.
Provide the parts lists [on good quality 216 by 279 nm 8-1/2 by 11 inch

paper][on optic disk with default letter print size of, 8-1/2 by 11

i nch], bound separately fromthe Operation and Mii ntenance manual [
with a flexible, durable cover]. Drawings incorporated in the parts
lists may be reduced to page size provided they are clear and
| egible[, or they nay be folded to page size and inserted into the
bound lists]. Photographs or catal og cuts of conmponents nay be
i ncluded for identification

d. Provide [one][two][three][four] spare punps as required.

1.8 WARRANTY
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Consi der including an extended or hourly based
warranty for the punping equipnment if there is a
i kelihood that the punping equiprment will be
operated very little during the first years due to a
| ack of water, ongoing interconnected projects, or
permtting issues.

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 warranty for the subnersible punps and all equi pnent furnished
under this section agai nst defective worknmanship, materials, design, and
performance for a period of | ] years fromthe date the equipnment is
accepted. |If the equi pnent or any part thereof does not conformto these
warranties, and the CGovernnent notifies the Contractor within a reasonable
time after its discovery, the Contractor nust pronptly correct such
nonconformty by repair or replacenment. Coordinate the down tine for the
equi pnment with the Governnent, and keep to a mininumduration that is
mutual |y agreed to by the Contractor and the Government. The Contractor
is liable during the warranty period for the direct cost of renoval of the
equi prent fromthe installed location, transportation to the Contractor's
factory or service shop for repair and return, and reinstallation on

site. The Contractor nust be given the opportunity to performthe renoval
and reinstallation and to select the means of transportati on. The expense
of work required to performwarranty repair e.g., renmoving adjacent

equi prent, installing spare equi pnent, supplying tenporary service is not
included in this warranty provision

PART 2 PRODUCTS

2.1 SYSTEM REQUI REMENTS

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: The designer should include in this section
those factors of the project design that relate to
the specification of the punp. These are factors
that will be data inputs to the nmanufacturer, and
are exanmi ned during the punp sel ection procedure.
The specifications as witten are for water of
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normal chem stry and abrasive quality. The
Contractor must be informed in the specification of

any unusual project conditions.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1.1 Punpi ng Unit Description

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

NOTE: Provide a punping plant design that will
accommodat e the avail abl e punps and their structural
and hydraulic requirements. Punps are designed to
be contained in a discharge tube and able to be
lifted fromthe di scharge tube for nmintenance and

repair.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Each punping unit includes a punp/nmotor, discharge tube, [discharge

el bow], air vent, [lifting chain], cable, and controls. Each punp nust be
of the vertical, axial, or mxed-flow subnersible type for [stormwater,]
[flood control,] [attached to the sane shaft with a subnmersible electric
nmotor] [direct coupled through a reducing gear to a subnersible notor].
Use an electrically operated punp/notor installed in a discharge tube.
Except as otherw se stated or noted, the terns punp and punp/notor both
refer to a punp/nmotor integral unit.

1.2 Spar e Punps

Provide a total of | ] spare punps. Spare punps must be identical to
t he ot her punps provided under this contract. For the spare punps only,
access covers and the guide rail systens are not required. Tag and | abe
spare punps as spares.

.1.3 Service Availability

The punps furnished must be supported by a service organization. Service
and parts nmust be available within [500] niles of the [ ] area
Provide this infornmation in a shop draw ng.

1.4 Punp Station Start-up Services

The installation and start-up engi neer nust be present at the installation
for each location. Provide for two days on-site for each location. In
addition, provide for two days for punp/nmotor start-up at each | ocation

.1.5 Nane Pl at es

Secure a nanme plate to each major item of equipment to include the

manuf acturer's nanme, address, type/style, nodel, serial nunber, and
cat al og nunber. Provide nanepl ates made of corrosion resisting netal with
rai sed or depressed lettering on a contrasting col ored background.

.1.6 I nstruction Pl ates

As necessary, equip each item of equipnment with suitably installed

i nstruction plates including warnings and cauti ons describing special and
i mportant procedures to be followed during starting, operating, and
servicing the equi pnent. Provide plates nade of corrosion resisting neta
with raised or depressed lettering on a contrasting col ored background.
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[2.1.7

Factory Test Location

Factory testing facility must be in the continental United States. Submt
the proposed testing facility as a shop draw ng.

12.1.8

a.

[ .
[2.1.9

General Design Requirenments

Provi de the punp neeting head, capacity, speed, efficiency, range of
operation, cavitation, and vibration requirenents as specified.]
Reduction gears or adjustable inpeller blades may be utilized to neet
t he specification perfornmance requirenents.]

Desi gn the punp for runaway speed as cal cul ated for the system shown
and specified. Calculate the reverse speed assum ng a power failure
and the discharge valves fail to close.

The punp nust, as a mninum neet the applicable design, materials,
and manufacturing requirenents of H 9.1-9.5, H ANSI/H 14.1-14.2,
H  ANSI/H  14.3, AWM E102 and these specifications.

The punping unit design and performance nust have been denonstrated by
previ ous successful operation of punps of the required type and of
equal design conplexity by the Contractor.

Qperate the punp in a discharge tube that fits within the dinensions
shown, and so that installation and nai ntenance can be carried out by
an [overhead bridge] [jib] [nmobile] crane. The weight of the

punp/ notor integral unit must not exceed | ] kg Ib.

Desi gn the punp for the calcul ated hydraulic pressure including a
wat er hanmer to which the punp parts are exposed.

The punp nust have a continuously rising head characteristic with
decreasi ng capacity over the required range of operation specified.
The punp nust not have an unstabl e operating characteristic over the
requi red range of operation

The punp nust neet all requirenents for net positive suction head
requi red (NPSHR) and operate w t hout surging.

Use associ ated punpi ng equi pnent including, but not limted to,
el ectrical controls, instrunentation, [and punmp control center] that
is suitable for [indoor] [outdoor] operation

I ncl ude water hanmer cal cul ations. ]

Desi gn of Di scharge System

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

NOTE: A nunber of installation designs are possible
dependi ng on the project site conditions. The
designer nornally designs the discharge system but,
has the option to allow the Contractor to design as
much of the discharge systemas desired. The

cal cul ati ons nust be in accordance with EM
1110-2-3105, with the hydraulic definitions as
stated in the H standards. |If used it is the
designer's responsibility to devel op FI GURE 1.

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
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[ b.

[ Discharge the pumping unit into the discharge systemindicated. The
systemloss curve is included as FIGURE 1 at the end of this section
to permit determnation of total head. Determ ne |osses within the
punping unit.] [The punp di scharge system downstream of the punping
unit nust be designed by the punp nanufacturer; of the type indicated
and fitting within limting dinensions and el evations i ndi cat ed.
Deternine all losses for the discharge system and subnit the design
head | oss conputations. Provide sufficient hydraulic conmputations to
substantiate punp sel ection and denonstrate that the sel ected punp
will neet the project design and operating requirenents as specified.
Deternmine | osses within the punmping unit.] [Di scharge the punping
unit into the discharge chanber indicated. The systemloss curve(s)
furni shed includes all |osses beyond the punping unit. Deternine

| osseswithin the punping unit.]

Acconplish primng of the siphon wthout the assistance of vacuum
equi pnment . ]

]12.1.10 Operating Conditions

a.

2. 1.

2. 1.

The punp nust be capable of operating in the dry (for the purpose of
mai nt enance and operating checks) for short periods of tine as stated
in the manufacturer's operating instruction

The punp nanufacturer establishes and states in the operating nmanual
t he procedures for starting and stopping the punps, including setting
of valves or any sequential operations.

Per f or mance Requi renents
The maxi mum | evel of vibration of the assenbl ed punping unit cannot be
greater than the value of the lower Iinmt of the good range of
vi bration severity per |SO 20816-1. Take neasurenments at punp
operating speed during the Factory Test and the field start-up test.

The punp nust be capabl e of operating without instability over the
requi red range of head.

Capaci ties

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

NOTES: The Corps' policy and procedures for plant

design and punp selection are explained in detail in
EM 1110-2-3105. Using the data from hydrol ogy and
hydraulic studies, the designer will establish the

performance requirements of the punps. Using the
manuf acturers' catal ogs that tabulate the
characteristics of their pre-engineered units,

sel ect a punp. The designer should then | ocate
ot her punps with the described characteristic and
establish contact with manufacturers.

Any punp selected results fromcareful analysis of
the rel ationshi ps of speed, net positive suction
head (NPSH) (cavitation), head-capacity, range of
pl ant operation, sunmp design requirenent, and to a
| esser extent, efficiency. During the selection
process the manufacturer's input to the design is
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obtained and integrated into the sel ection

The specification will then state specific values to
be attained so that a punp with the desired
performance can be obtained. It is necessary to
state the requirenents so that nore than one

manuf acturer can respond. All nanufacturers mnust
neet the previous experience and manufacturing
standards requirenents.

Conpliance with the performance requirenments wll be
est abl i shed using procedures stated in the H
Standards and at the tinme when the punp is assenbl ed
and tested at the factory. Efficiency, heads, and
ot her hydraulic values for purpose of specification
should conformto H definitions, even though Corps
manual s are used for the purpose of design criteria.

Each punp installation will be uniquely different
and may require a slightly different head-capacity
specification to establish that the correct punp
will be obtained. During the punp selection
procedure, the designer will establish certain
capacities that nmust be met over a range of heads.
The designer may state nore than one operating point
on the performance curve or utilize different points
on the curve such as rated head, design head best

ef ficiency point (BEP), maxi num head, and mi ni num
head. The heads defined are as stated in EM
1110- 2- 3105 and applicabl e H standards.

ANSI/HI 11.6 provides various acceptance grades for
testing tolerances. In accordance with the
standard, punps snmaller than 10 hp woul d have a
greater tol erance band as defined in the standard,
unl ess ot herwi se specified.

ANSI/H 11.6 allows the option of either verifying
t he m ni mum punp efficiency, or verifying the
maxi mum power input, but not both. The efficiency
and power requirenents would be for the guarantee
poi nt only unless otherwi se stated. Also, the

ef ficiency and power requirenent would need to be
defined if the units were a conbi ned punp and notor
unit, or just the punp. H ANSI/H 14.6 provides
gui dance for testing in Appendix D

The sel ection of punps for flood and storm water
projects will not usually depend on the econonics of
efficiency. However, a |low efficiency can usually
be correlated with poor punp hydraulics resulting in
a shortened punp life. Therefore, an efficiency
relating to the values fromthe manufacturer's
cat al og curves shoul d be specifi ed.

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

a.
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The tol erance band is H ANSI/H 11.6 class [1B][1E[1U[2B][2U]][3B].

b. The punps nust continuously punp water wthout signs of distress,
including cavitation, with a Net Positive Suction Head Avail abl e
(NPSHA) of [ ] mft.

2.1.13 Ef fi ci ency

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

NOTES: In the |ast bracketed option, specify the
poi nt at which the efficiency percentage shoul d be
reached.

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

The punp nust have an efficiency of not |less than | ] percent at

[ 1.
2.1. 14 Equi pnent

Submit, within 60 days of Notice of Award, a list of equipnment as
speci fied, catal og data, performance capacities, and other rel evant

i nformati on for the machi nery and ot her equi pment contenplated to be
i ncorporated into the work.

2.2 VETALWORK FABRI CATI ON

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: Refer to H 9.1 and ANSI/ AWM E102 for design
assistance with material sel ection

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

Submit a list designating materials to be used for each pump part. |If
deviation fromspecified materials is desired, submt conplete

specifications for the proposed deviating materials after award of the
contract.

[Provide materials and fabrication conform ng to the requirenents
specified herein and to Section 08 31 00 ACCESS DOORS AND PANELS and
Section 05 50 15 ClVIL WORKS FABRI CATI ONS and to additional specified
requirenents.] Cassifications and grade of material incorporated in the
wor k must be in accordance with designated specifications. Submt
deviations fromthe specified nmaterials in accordance w th paragraph
SUBM TTALS.

The materials of construction nust conply with the foll ow ng:

TABLE 1 - MATERI ALS OF CONSTRUCTI ON

PART MATERI AL

[Di scharge El bow] [Di scharge Pipe] [Cast iron] [cast steel] [chrom um nickel
cast stainless steel] [duplex stainless
steel] [super duplex stainless steel]
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2.

TABLE 1 - MATERI AL

S OF CONSTRUCTI ON

PART

MATERI AL

Surface Plate

[quality steel]

Pi pe Col um

[Cast iron] [cast steel] [chrom um nickel
cast stainless steel] [duplex stainless
steel] [super duplex stainless steel]

I nternmedi at e Bow

[Cast iron] [cast steel] [chrom um nickel
cast stainless steel] [duplex stainless
steel] [super duplex stainless steel]

I npel | er [Cast iron] [al um num bronze]
[chrom um ni ckel cast stainless steel]
[dupl ex stainless steel] [super duplex
stainl ess steel]

Shaf t [Cold-rolled carbon steel] [stainless

steel ]

Wearing Ring

[al um num bronze] [Manufacturer's standard]

O rings

Nitrile rubber

Mechani cal seal

Tungsten car bi de

2.1

Desi gnated materials must conformto the foll ow ng specifications,

and cl assifications.

Desi gnated Materials

gr ades,

MATERI ALS

SPECI FI CATI ON

GRADE, CLASS

Al um num Bronze

ASTM B148

Al oy No. C95500 Castings

Cast Iron ASTM A48/ A48M Cl ass 35B

Cast St eel ASTM A216/ A216M WCB

Chrom um ni ckel Cast ASTM A743/ A7T43M CF-8, CF-8Mor CN-7M

St ai nl ess St eel

Coal Tar Protective AWM C203

Coati ngs

Col d-Rol l ed Steel Bars ASTM A108 mn, W. Strm 450 MPa
65, 000 psi
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2.

2.

MATERI ALS

SPECI FI CATI ON

GRADE, CLASS

Copper All oy Castings

ASTM B584

Al'l oy No. C93700

Corrosi on- Resi stant All oy
Casting

ASTM A297/ A297M

Grade CA-15, CAGNN and
CF- 8M

Di mensions for Steel Water
Piping Fittings

AWM C208

Dupl ex Stainless Steel

ASTM A890/ AB90OM

Grade 1B or 3A

Hot - Rol | ed Stai nl ess ASTM A576 Graded G10200, G10450, and
Gl1410

Ri ng Fl anges AWM C207 Class B

Rubber Products in ASTM D2000

Aut onoti ve Applications

Seanl ess and Wl ded
Austenitic Stainless Steel
Pi pe

ASTM A312/ A312M

St ai nl ess Bars and Shapes

ASTM A276/ A276M or
ASTM A582/ A582M

Grades S30400 and S41000

St eel Forging ASTM A668/ A668M Class F

St eel Pipe AWM C200

150 mm 6 i nch and Larger

Steel Plates, Pressure ASTM A516/ A516M Grade 55
Vessel

Steel Plate ASTM A242/ A242M

Stainless Steel Plate ASTM A240/ A240M UNS S30400
Super Dupl ex Stainless ASTM A890/ AB90M Grade 5A

St eel

Quality Steel

ASTM A36/ A36M

Surface Texture

ASME B46. 1

.2.2.2

2.2 Bol t ed Connecti ons

2.2.1

Bolts, nuts, and washers must conformto requirenents herein specified and

Bolts, Nuts, and Washers

par agr aphs SUBMERSI BLE PUVP, DI SCHARGE TUBE [ AND DI SCHARGE ELBOW, and

subpar agraph, NUTS AND BOLTS for types required.
where bearing faces have a slope of nmore than 1: 20 with respect to a pl ane

normal to bolt axis.

Materials Not Specifically Described

Use bevel ed washers

Conform materials not specifically described to the |atest ASTM

specification or to other

| i sted commrerci al

speci fications covering cl ass
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or kinds of materials to be used.
.2.2.3 Regul ar Bolt Hol es

Hol es for regular bolts must be drilled or sub-drilled and reamed in the
shop. Hol es must be accurately | ocated, snooth, perpendicular to the
nmenber, and cylindrical

.2.2. 4 Fitted Bolt Hol es

Match reamor drill holes for fitted bolts in the shop. Holes nust be
snoot h, perpendicular to the nenber, and cylindrical. Renove burrs
resulting fromreaning . The threads nust be entirely outside of the

hol es. The body di aneter of the bolt nust have tol erances as reconmended
by ASVE B4.1 for the class of fit required. Fitted bolts nust be fitted in
reamed hol es by selective assenbly to provide an LN 2 fit.

.2.2.5 Hi gh Strength Bolt Hol es

Hol es for high strength bolts nmust be accurately spaced, perpendicular to
the nmenber, and cylindrical. If the thickness of the material is greater
than the dianmeter of the bolt, the holes must be either drilled full size
or must be sub-drilled and then reaned to full size. Poor matching of

holes will be cause for rejection. Drifting done during assenbly nust not
distort the netal or enlarge the holes. For slight nismatching, reamng to
a larger dianeter for the next standard size bolt will be all owed.

. 2.3 Flame Cutting of Material

Flame cutting of material, other than steel, is subject to Contracting

O ficer approval. Accurately perform shearing, and neatly finish al
portions of work. Steel may be cut by nechanically guided or hand- gui ded
torches, provided an accurate profile with a smooth surface free from
cracks and notches is secured. Prepare surfaces and edges to be welded in
accordance with Section 3 of AW D1.1/D1.1N. Chipping and grinding are
not permtted except where specified and as necessary to renove slag and
sharp edges of technically guided or hand-gui ded cuts not exposed to

view. Chip, grind, or machine visible or exposed hand-guided cuts to
nmetal free of voids, discontinuities, and foreign materials.

.2.4 Aignment of Wetted Surfaces

Exercise care to ensure that the correct alignnent of wetted surfaces
being joined by a flanged joint is being obtained. Were plates of the
wat er passage change thickness, provide a transition on the outer surface,
| eaving the inner surface properly aligned. Wen welding has been

conpl eted and wel ds have been cl eaned, but prior to stress relieving,
carefully check joining of plates in the presence of a Governnent

i nspector for msalignment of adjoining parts.

.2.5 Metal l'ic Zinc Coatings
Apply zinc coatings in a manner, thickness, and quality conforming to
ASTM A123/ A123N. Where the zinc coating is destroyed by cutting, welding,

or other causes, re-galvanize the affected areas to the thickness and
quality required for the original zinc coating.
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2.3 SUBMERSI BLE PUMP

2.3.1 Desi gn and Manuf acture

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: Under paragraph PUVP SUPPLI ER QUALI FI CATI ONS
the Contractor is required to submt nanes of
previous installations where the sel ected
manuf act urer has docunented the operating
performance for punps of this design. Wile the
general venturi configuration of the punps built by
different suppliers is sinlar, the details (e.g.
nunber of bearings, wearing ring design, cast versus
fabrication, inpeller design, and materials) can be
different. Based on design details available, there
seens to be little justification to prefer one

manuf acturer's design over another. The punp
portion of the specification is a |ow tech design
conpared with the nmotor and housing internal design
70 to 80 percent of the cost nmay be contained in the
motor. The enphasis on the punp portion should be
on rugged, reliable, |ong-lasting conponents that
are troubl e-free.

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

The subnersible pump may be either of cast or fabricated construction

The | evel of manufacture nmust be consistent with the standards referenced
in the specifications. The Governnent reserves the right to observe and
wi t ness the manufacturing of the punps and to inspect the punps for
conpliance with contract requirenments during factory assenbly.

2.3.2 Speed

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: H 2000 bases the maxi mum operating punp
speed cal cul ati ons on a val ue of suction-specific
speed of 8500. EM 1110-2-3105, Appendi x B uses
8000. When cal cul ating the naxi mum speci fied punp
speed use the nore conservative val ue of
suction-specific speed for application where punps
wi || operate continuously or for extended periods of
ti me above or bel ow point of optinmum efficiency.

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

2.3.2.1 Punp Speed
Rot ati ve speed of the punp cannot be greater than [__ ] rpm

2.3.2.2 Runaway Speed
Design the punp to sustain full runaway speed without damage at maxi num
head di fference across the punp. Based on the system design as indicated,

t he manufacturer must conpute the maxi mumreverse runaway speed, and
design the punp and notor to sustain that reverse rotation w thout danage.
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2.

2.

3.3 Punp Construction
3.3.1 Cenera

The maj or punp conponents must be of materials as described in Table 1
[Design the entire support assenbly in accordance with UFC 3-301-01 [and
Sections 13 48 73 SEI SM C CONTROL FOR M SCELLANEQUS EQUI PMENT and

23 05 48.19 [SEISM C] BRACING FOR HVAC].] Al exposed nuts and bolts nust
be stainless steel. Machine and fit all mating surfaces where watertight
sealing is required with nitrile rubber Orings. The fitting must be such
that the sealing is acconplished by netal -metal contact between nachi ned
surfaces which results in controlled conpression of the Orings. Sealing
conpounds, grease, or secondary devices are not acceptable.

.3.3.2 Punp Lifting Handl e And Lifting Lugs

Design the lifting handle to bear the entire weight of the punping unit at
a factor of safety of 5. Provide lifting lugs where the weight of the
separate part requires a |ug.

.3.3.3 Punp and Mbtor Bearing Arrangenent

The punp and notor bearings rmust be the standard design of the

manuf acturer for the punp supplied under this specification. The type and
nunber nust be of proven design as used in previous operating units
supplied by the manufacturer. Provide bearings of the grease |ubricated
and seal ed type; having a mninum B-10 bearing |life of 50,000 hr. Each
beari ng nmust be of the correct design to resist the radial and thrust

| oads applied. Provide enough bearings to ensure the punp rotating

el ements are supported so that the possibility of excessive vibration is
elimnated. Conformball and roller bearings |ife and load ratings to
ABMA 9 and ABNA 11.

.3.3.4 Mechani cal Seal s

Provi de a nechanical rotating shaft seal system between the inpeller and
notor to ensure the notor housing is sealed properly. The mechanica

seal s nust be in tandem | apped and face type seals running in |ubricant
reservoirs for cooling and lubrication. The mechanical seals nust contain
both stationary and rotating tungsten carbide face rings unless otherw se
specified. 1In order to avoid failure from sticking, clogging, and

m sal i gnment from el enments contained in the nixed nedia. Only the sea
faces of the outer seal assenbly and its retaining clips can be exposed to
the m xed nedia. Contain all other conponents in the |ubricant housing.
Al seal faces must be solid material capable of being relapped. The
seal s nust not require maintenance or adjustment, but be easy to inspect
and replace. Shaft seals wthout positively driven rotating nmenbers are
not consi dered acceptabl e or equal

2.3.3.5 Lubri cant Housi ng

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: The designer will need to consider the use of
Envi ronnental |y Acceptabl e Lubricant (EAL) based on
current local requirenents. EAL installation is
specified in EM 1110-2-1424. EAL may affect the

seal material for compatibility.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Provide an oil housing with oil, as recommended by the Contractor's punp
manuf acturer, to lubricate the shaft sealing systemand to dissipate the
heat generated by the notor and bearings. [G | rnust be environnental ly
acceptabl e lubricant (EAL). EAL nust neet the requirenents of EPA

800- R-11-002 or VGP (Vessel General Permit). The oil nust have
performance characteristics that are suitable for this application, neets
the conpatibility requirenments for the system conponents, and is
technically acceptabl e by the punp nanufacturer. Subnmt the physical and
performance properties as well as the certification that the oil neets the
above requirements. ]

2.3.3.6 | mpel | er

The i npel | er design and manufacture nust be standard to the Contractor's
proposed punps. The inpeller surface nust be snmooth, w thout hol es and
fabrication offsets. The attachnents to shaft rmust be with keys or other
fasteners that are nade of stainless steel, and of sturdy construction
designed to not |oosen, but be easily renoved for mai ntenance. The

i mpel l er construction may be cast or fabricated. At the tine of assenbly
the inmpeller clearances nust be those shown on assenbly drawi ngs and nay
be checked in the field or at the factory at the Contracting Officer's
option. Balance the inpeller at the design operating speed. The standard
bal ance quality grade is G6.3 in accordance with | SO 1940-1. Balance in
accordance with the procedure in H 9.6.4, except that a two-pl ane bal ance
is required. Submit the results of inpeller bal ancing.

2.3.3.7 Shaf t

The shaft nust be [one piece integral with the nmotor] [two piece with gear
reduction] of high-strength cold-rolled carbon steel or stainless stee
with a factor of safety of five nmeasured against the ultimte strength.
Desi gn the shaft for all torque conditions during nornmal operation and for
runaway speed during reverse flow.

2.3.3.8 Bowl Assenbly
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NOTE: This portion of the punp is conposed of the
venturi section and consists of the suction bell
punp bowl, and discharge bow. The entire unit acts
as a venturi to hydraulically guide and stabilize
the flow as it passes through the punp. Heads and
stresses are low, and its mmjor design consideration
is for rugged, reliable, and long-lived naterials.
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The bowl assenbly may be cast or fabricated. The hydraulic design nmust be

t he design shown in the subnitted general drawi ngs. The general

manufacture quality relating to flange design, drilling, bolts,

al i gnments, nust be in accordance with industry standard practice.
[2.3.3.9 Col um Check Val ve

Provide a spring | oaded colum check valve within 20 feet above the bow
section.

1[2.3.3.10 Fl ow Shr oud

Provide a flow shroud to direct flow to punp over nmotor surface for notor
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cool i ng.
112.3.3.11 Strai ner

Provide a strainer to prevent |large objects fromentering the punp. The
nmaxi mum openi ng of the strai ner nmust not be nore than 75 percent of the
maxi mum openi ng of the water passage through the bow or inpeller

12.3.4 Mot or

The nmotor mnust be subnersible and conformto the requirements of NEVA MG 1.
Size the notor to avoid overl oad when operating at any point along the
characteristic curve of the punp. Provide 3-phase, 60-Hz, [ 1V,
squirrel cage induction type notors, NEMA Design B Type. Insulate the
stator wi ndings and stator |eads with a noisture-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 amnbient for
continuous full load rated conditions and for the class of insulation used
cannot exceed the values in NEMA MG 1. The nmotor nust be rated for

conti nuous duty when subrerged and al so be capabl e of operation in the dry
for short periods of time for testing and mai nt enance purposes.

2.3.4.1 Tor que

Starting torque nmust be sufficient to start the punp, but in no case |ess
than 60 percent of full-load torque. Break-down torque cannot be | ess
than 150 percent of full-Ioad torque.

2.3.4.2 Suppor t

Provi de thrust bearing support of sufficient strength and rigidity to
support the weight of the entire rotating elenent of the notor, punp
i mpel l er and shaft, and the hydraulic thrust.

2.3.5 Cabl e

a. Specifically design power and instrumentation cable for use with a
subnersi bl e punp application and conformto the requirenents of
NEVA WC 70 and NEMA WC 72. Use submersible cable suitable for
continuous inmersion in water at the maxi num depth encountered. Cable
must have an anpacity of not |ess than 125 percent of the motor ful
load current. [The cable | ength rmust be | ] mft].

b. Power and instrunentation cables nmust enter the notor through a
seal ing systemthat prevents water entry into the unit and provides
strain relief. The cable entry may be conpri sed of rubber bushings,
fl anked by stainless steel washers, having a close tolerance fit
agai nst the cable outside dianmeter and the entry inside dianeter for
seal i ng by conpression of the bushing, or the entry may be seal ed by
ot her gl and conpressi on nethods.

2.3.6 Punp Control and Monitoring

Provi de a sel f-contained punp control and nonitoring system Provide punp
controls and control panels in accordance with [Section | 11 [ ].
Provi de i ndependent |ocal indication of the alarm and separate contacts
for the renote indication of each alarmand | ocal reset. Sensors nust

al arm and shut down the punp at an abnormal operating condition. provide
separate red alarmindicator |anps and green punp runni ng | anmps and | abe
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in the enclosure specified in [Section [ 11 [ ]. Provide the
foll owi ng sensors:

[2.3.6.1 Ther mal Sensor

A thermal sensor in the gear reduction unit (if used) to nonitor oi
t emper at ure.

12.3.6.2 Tenper ature Sensor

Tenperature sensors in the stator wi ndings to protect the notor against
over heat i ng.

Tenperature sensors to nonitor the nmain and support bearings.
2.3.6.3 Fl oat Swi tch Sensor

Fl oat-swi tch sensor positioned between the bearings and the stator-end
coils to detect if liquid penetrates the stator housing.

2.3.6.4 Detectors
A junction box | eakage detector and a water-in-oil detector
2.3.7 Ar Vent

Provide an air vent and a conbination air and vacuum val ve type. The

val ve nmust be a minimur 862 kPa 125 | b class and sized for the design flow
rate. Provide an isolation valve at the valve's inlet. Materials of
construction nust be cast iron for the valve body; stainless steel for the
internal linkage, float, and float stem and Buna-N for the needle and
seat. The valve nust provide a dual function to release air during punp
start-up and to pernmit air to re-enter to break the vacuum during punp
shut down.

2.4 DI SCHARGE TUBE [ AND DI SCHARGE ELBOW
2.4.1 Cener a

a. Design, manufacture, and install the discharge tube [and discharge
el bow]. For purposes of performance and this specification it is
treated as part of the punping unit. Provide the discharge tube of
such size to accommopdat e the di mensions of the punp supplied in
accordance with its specific requirenments. Furnish the discharge tube
with lifting points to aid in the handling and installation of the
tube. Permanently install it in the punp sunp as indicated.

b. Design so the punps are autonmatically and firmy connected to the
di scharge tube when | owered into place and in accordance with the punp
manufacturer's instructions. Provide a |ocking device that prohibits
rotational nmovenent of the punp within the tube.

c. The punps nust be easily renpovable for inspection or service wthout
need to enter the punp sunp. The punps nust not require any bolts,
nuts, or fasteners for connection to the discharge housing. Provide
stiffening, guides, or other features at the punmp support to ensure
concentric positioning of the punmp in the discharge tube. provide
means such that an effective seal is obtained between the punp and
di scharge tube. Power cable penetrations nmust be watertight.
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[ d. Install a sole plate as indicated. Design the entire support assenbly
to the requirenents of UFC 3-301-01 and Sections 13 48 73 SEISM C
CONTROL FOR M SCELLANEQUS EQUI PMENT and 23 05 48.19 [SEI SM C] BRACI NG
FOR HVAC. ]

2.4.2 Fl anged Joints

Design flanged joints to be airtight and watertight, wthout the use of
preformed gaskets, except that the use of a gasketing conmpound will be
permtted. WMating flanges nmust be mal e/femal e rabbet type or doweled with
not |less than four tapered dowels equally spaced around the flange.
Machi ne flanges and drill bolt holes concentric with the centerline,
having a tol erance of plus or mnus 1/4 of the clearance between the bolt
and the bolt hole. Wen fabricated fromsteel plate, flanges nust not be
less than 40 nr 1-1/2 inch thick after machining. Flange machini ng nust
not vary nore than 10 percent of the greatest flange thickness. Construct
fabricated flanges, as a minimum to the di nensions of AWM C207, d ass

B. Connect flanges to the columm tube [and di scharge el bow]j with two
continuous fillet welds, one at the inside dianeter of flange-to-punp-tube
and the other at the outside diameter of punp-tube-to-flange. Machine
mating flanges parallel to a tolerance of 0.05 mr 0.002 inch. Finish the
machi ne mating flange surface to 125 microns or better

2.4.3 Nuts and Bolts

Use hexagonal type nuts and bolts; with bolts, including assenbly, anchor
har ness, and dowels of 300 stainless steel. Provide bronze nuts and 300
series stainless steel washers.

[2.4.4 Bolted Lid

Provide a watertight Iid, hinged and bolted to the top of the discharge
t ube.

1[2.4.5 Har nessed Coupl i ng

Provide a flexible nechanical coupling or split-sleeve type coupling that

either conforms to ASTM F1476, Type Il, dass 3, or ASTM F1476, Type 1, to
connect the punp discharge elbow to the [transition section] [wal

thinble] [discharge piping]. Finish the mddle ring without pipe stop to

facilitate the installation and renmoval of the coupling. Install a

m ni mum of four harness bolts at each coupling.

12.4.6 wall Thinble
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NOTE: This alternative is used when the discharge
pi pi ng includes the piece that will be enbedded in
the wall of the station. The size of vent to be
used is deternined frominformation in EM
1110-2-3105.
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Each wal |l thinble nust have one plain end to accommbdate the flexible
nmechani cal coupling and one flanged end to mate with the [flap gate]
[multiple shutter gate] [discharge piping]. Match the plain end with the
punp di scharge el bow in thickness and dianeter and drill the flanged end
to match, and be capabl e of supporting without distortion, the [flap gate]
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[multiple shutter gate]. Provide the seal ring on the wall thinble
|ocated so that it is centered in the wall when enbedded. In addition
furnish a [ ] mr inch flanged vent nozzle equi pped with an ASVE B16.5
standard 125 pound fl ange and | ocate where indicated. Fabricate the wal
thinble fromsteel plates.

4.7 Di scharge Pi ping
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NOTE: Include applicable discharge pipe description
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[ Provi de discharge piping consisting of a transition section and a wal
thinble. Transition section nmust have one plain end and one flanged end,
and provide a change in cross section fromround to [square]
[rectangular]. The plain end must match the punp di scharge el bow in

t hi ckness and di aneter. Arrange the wall thinble for enmbednment and with
the flanges on each end. One end mates with the flange on the transition
section and the other end mates with flap gate. Fabricate the discharge
flange with a m ni mum di nensi on of AWM C207, Class D, and drill to

mat ch. The di scharge flange must be capabl e of supporting, w thout
distortion, the multiple shutter gate. Provide a seal ring on the wal
thinble and locate it so that it is centered in the wall when enbedded.
In addition, furnish a | ] mr inch flanged vent nozzle equi pped with
an ASME B16.5 standard 125 pound flange and | ocate it where shown.
Fabricate di scharge piping fromsteel plate.]

[Install the discharge piping as indicated. Match the plain end of each
di scharge pipe to the punp discharge el bow in thickness and di ameter, and
configured to allow a flexible mechanical coupling to connect it to the
punp di scharge el bow. [Terminate the discharge piping in a flanged end to
mate with a flap gate. Drill the flanged end to match, and configure to
be capabl e of supporting the flap gate without distortion.] [Term nate

t he di scharge piping in an open end.] The di scharge pi pe nust have pipe
supports or cradles as reconmended for the Contractor's sel ected punps.
Locate the supports between the flexible coupling and the wall, as

i ndi cated. Provide suitably-sized thrust restraints at each flexible
coupling as indicated. The supports must provide support for the weight

of the pipe, the water that will pass through the pipe, and any dynam c
forces that may devel op due to water flow ng through the pipe. Furnish a
m ni mum [ ] mr inch flanged vent nozzl e equi pped with an ASVE B16.5
standard 125 pound flange and | ocate as indicated. The discharge pipe
nmust be non-gal vani zed pi pi ng of wel ded or seam ess pi pe or wel ded stee
plate. The steel pipe nust conformto AWM C200 with di mensiona

requi renents as given in ASME B36. 10Nh. Fittings nust conply with AWM C208.]

.4.8 Flap Gate

Design the flap gate for punp discharge service with flange-frame with a
resilient seat of neoprene or nitrile butadi ene rubber to prevent closing
shock. Size the flap gate to be the same as the discharge pipe size.

[ The body of the valve and the flap nust be cast iron ASTM A126. The

hi nge arnms must be high-tensile bronze ASTM B584- CA 865. Design the

hi nge pins in double shear and of silicon bronze, ASTM B98/B98N- CA 655.]
[Fabricate the flap gate entirely of stainless steel. Use only stainless
steel hardware.] Provide lubrication fittings on the hinge arns. Extend
the grease lines to a convenient |ocation for lubricating. provide an
anti-locking bar to prevent excessive rotation about the | ower hinge pin
provide a stainless steel leaf spring with rubber pad to safely limt the
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2.

2

2.

travel of the flap gate during punping.
4.9 Dissimlar Metals
VWhen dissimlar netals are used in intimte contact, apply suitable

protection agai nst gal vanic corrosion. Protect the anodic nmenber by
proper electrical insulation of the joint.

.5 | NTAKE DESI GN
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NOTE: Information on intake design is available in
EM 1110- 2- 3105, Hydraulic Institute standards,

manuf acturers' catal ogs, and nodel tests fromthe
U. S. Arny Engi neer Research and Devel opnent Center
(ERDC). The designer should be aware of net
positive suction head avail abl e (NPSHA) and NPSHR
from punp performance curves and the plant design
operation. |If the approach inlet conditions to the
punpi ng station are uni que or unusual, the designer
shoul d consi der having the contractor performa
nodel intake test, or the contractor may consult
ERDC about the need for a nodel test or to learn
about results from previous testing.

Det ai | ed design informati on about using a forned
suction intake is available in EM 1110-2-3105.
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5.1 Cener al

The intake sunmp design will be provided by the Governnent. Supply a punp
that will meet the performance requirenents w thout undue nodifications to
the sunp as indicated on the drawi ngs. Any such nodifications are at no
cost to the Government and nust receive prior approval.

[2.5.2 Formed Suction Intake (FSI)

Provide an FSI for each punp to the di nensional requirenments and
arrangenent shown on the drawi ngs. Connect the FSI to the inlet of the
di scharge tube. Use flanged joint as specified in paragraph FLANGED

JO NTS as the nethod of connection. Assune the FSI has a K value of 0.15
for head | oss calculations. Construct the FSI of [fabricated steel],
[cast iron], [a conbination of fabricated steel and cast iron]. Any
stiffeners used nmust be on the outside of the FSI to allow snmooth fl ow
within. Use stainless steel bolts with bronze nuts. The ni ni mum

t hi ckness of fabricated material must be [10 mr 3/8 inch] [12 mr 1/2 inch]
[16 mr 5/8 inch] [19 mr 3/4 inch]. Provide grout holes in the floor [and
sides] of the FSI to permt grouting during installation

1[2.6 | NTAKE TESTI NG
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NOTE: Delete this paragraph if a nodel test of the
i ntake to the punping systen(s) is not required.
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Provi de conpl ete perfornmance nodel testing of the punp intake systens.
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Use the nodel testing to confirmthe configuration of the intake systens,

i ncludi ng the proposed intake conduit, hydraulic |osses to the punp, the
position of the punp in the intake bay, and to confirmthe selection of
the punp. The Contracting Oficer will witness the final tests confirmng
the geometry for the intake conduit. Notify the Contracting Oficer with
at least 14 days notice of the tine and location for the final tests.

[2.6.1 Contractor's Model i ng Engi neer Qualifications

Performthe nmodeling work in a hydraulic |aboratory |ocated within the
United States where this type of work has been performed for a period of
at least ten years. The individual in responsible charge of the nodeling
work nmust be a registered professional engineer in any U S. state with at
| east ten years of experience in punp and intake nodeling work for simlar
projects. The engineer must seal and sign all reports and data docunents
generated as a part of the test work prior to submitting them

1[2.6.2 I nt ake Model Setup and Cbjectives

The nodel intake setup nust be of the intake system custom designed for
this installation and suitable for operation at atnospheric pressure for
observation of the intake basin performance. The intake nodel nust be
suitable for use with a nodel punp. Use clean and clear water for the
test to allow proper observation. The tenperature of the water during any
test cannot exceed 30 degrees C 85 degrees F.[ For the FSI, provide a
setup to deternine flow patterns in the suction basin approaching the

i ntake, along with |losses to the punp. Provide further tests to identify
flow patterns in the intake itself and approach patterns at the entrance

to the punp.] In the intake nmodel, include all itens in the intake path,
including, but not limted to: nodels of the trash rack, stoplog slots,
access |l adders, and the stilling wells in the intake bays.

1[2.6.3 I nt ake Mbdel Tests

The objective of the nmodeling work is to define the perfornmance of the
proposed punping unit and to confirmthe geonetry to be used for the punp
i ntake. The nodel nust have a nobdel -to-prototype Froude nunber ratio of
1, based upon the punp inpeller dianeter. Arrange the nodel in the sane
relative orientation as the prototype structure and include the bay
configuration and screening system Performall testing with the same
nodel .

[ Intake Tests: For the forned suction intake geonetry shown on the
drawi ngs, use the nodel setup to determine flow characteristics in the
suction basin intake bay and at the entrance to the FSI at all specified
operating conditions. 1In addition, use the nodel to determ ne the effect
of the intake systemon punp operating characteristics. Use a siphon
generated by a separate punp to exam ne flow characteristics in the intake
bay using Froude relationships to nodel intake operation in the first set
of tests. Use second test to develop information on the effect of the
i ntake on punp operation. Use these values to forecast the performance of
t he punp-intake conduit conbination

J[Alternate I ntake Geonetry: |If an intake geonetry differing fromthat
i ndicated is proposed, or other nodifications such as baffling, test the
proposed intake and/or nodifications to denonstrate its suitability for
use in the project and conpliance with Appendix | in EM 1110-2-3105. For
t hat reason, design the |aboratory setup specifically to nmonitor free and
sub-surface vortices, swirl and pre-rotation approaching the punp
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i mpel ler, flow separation at hydraulic surfaces in the intake conduit and
at the hydraulic surfaces approaching the punp inpeller, and axial
velocity distribution at the entrance to the inpeller

a. The intake conduit and punp inlet nust contain several clear w ndows
and simlar appurtenances and adequate lighting at all critical areas
to allow visual determ nation of the presence of vortices, turbul ence,
and other defects. Make provisions to insert dye at intervals in the
i ntake conduit and at the entrance to the inpeller during operation of
the test. Reynolds and Weber nunbers for all nodel runs nust be
greater than 30,000 and 120, respectively. The manufacturer nust
devel op scale factors for velocity, flow, and tine for use in
eval uation of nodel results. Scale factors are subject to review by
the Contracting Officer. |In addition to nodel runs at all specified
operating conditions, conduct no fewer than five runs at 1.5 times
Froude-scaled flows after final geonetrics for the intake conduit and
i nt ake bays have been established, keeping the submergences at the
geonetrically scal ed values. Track and docunent circul ation
contributing to devel opnent of vortices.

b. Determine vortex formation in the nodel every 15 seconds extendi ng
over a period of 10 minutes. Cassify vortices in accordance with the
strength classification systemin H ANSI/H 9.8 for both surface and
subsurface vortices, using dye wand injection to assist in
classification. Provide both photographic and video docunmentation of
vortex formation. Direct particular attention to subsurface vortex
formation at the intake conduit entrance and on intake conduit
surfaces leading to the inpeller entrance.

c. Provide a swirl neter or other satisfactory device to determine liquid
rotation (swirl) at the entrance to the inpeller. OCbtain swirl
readi ngs at intervals of 20 seconds for a period of not |less than 10
m nutes after the nodel has achi eved steady-state operation at any
specified operating condition. Swirl angle is defined by the
rel ati onshi p:

swirl angle = (1/(tan))(pi*d*n)+ u

Wher e:

u = average axial velocity at the swirl neter
d = dianeter of the conduit at the swirl neter
n = revol uti ons/second at the swirl neter.

d. Headl oss Measurenents: Measure headl oss fromthe upstream nodel
boundary to just upstream of the punmp inlet for each docunentation
test and include a m nimum of the follow ng conditions:

Punp No. Avg On/OFf El. (m I ndi vi dual Punmp Q Total Punmp Q
(feet) (cubic m per second)|(cubic m per
(fps) second) (fps)

R I I S Sk S I I R I I R R S S I
NOTE: Provide an expected order of punp operations
and expected intake el evations at start-up for each
punp.
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e. Also record the head | oss fromjust upstreamof the FSI to the throat
of one nodel punp for a mininumof 10 flow rates after the nodel Euler
nunber is determi ned to be constant and at |east one point (near the
m ddl e of the data) nust be within 2 percent of the scaled rated fl ow
of the punp. Measure head loss with a differential manoneter or
differential stilling basin. |Install a mninmmof four pressure taps
around the punp throat neasurenent point and joined to forman average
pressure reading. Calculate a dinensionless head | oss coefficient for
the formed inlet that includes the entrance loss into the forned inlet.

f. Deternmine the velocity profile in the channel cross section
approaching the intake and perforning the velocity traverses on
per pendi cul ar axes at the intake throat, just upstreamfromthe
i mpel ler. Velocity neasurenent instruments nust be capable of an
accuracy of plus or minus 2 percent.

g. Use the following as criteria for acceptance of the proposed design

(1) Free surface and sub-surface vortices entering the punp intake
nust be | ess severe than Type 1, as defined in H ANSI/H 9.8,
unl ess dye core vortices appear for |less than 10 percent of the
time or only for punp operating conditions that are expected to be
i nfrequent, such as the |listed nmaxi mum or mi ni num operati ng
condi ti ons.

(2) Swirl angles, both nmaxi mum and average, indicated by swirl neter
readi ngs, nust be less than 5 degrees. Swirl angles as great as 7
degrees will be accepted if occurring | ess than 10 percent of the
time or for operating conditions that are expected to be
i nfrequent, such as the |isted naxi mum or mi ni num operati ng
condi ti ons.

(3) Velocities at points of equal radii at the throat of the intake
conduit rmust be within 10 percent of each ot her

(4) Determine NPSHR on the basis of a one percent reduction of
ef ficiency.

(5) Time-varying velocity fluctuation (turbul ence) levels as defined
by a standard devi ati on over average velocity at a point within
the punp throat nust be | ess than 10 percent.

h. Unl ess otherw se specified, conformaccuracy of all neasurenents to
the levels established in H ANSI/H 11.6.

12.6.4 Recommendati ons fromthe Mddel Test

Submit an intake nodel test report. |If the results of the intake nodel
testing indicate that any features of the design are deficient, report
this to the Contracting Officer in witing imediately. |f the intake

nodel er has recomrendation for inproving the flows in the punps, provide
themin the Intake Mbdel Test Report. Flag these as inportant information
that requires the Contracting Oficer's imediate attention. Note al
recomendat i ons consi dered maj or changes. provide any m nor reconmended
changes to the intake as variations in the shop draw ngs.

12.7 MOTOR TESTI NG

Field test the notors per NETA ATSNETA ATS. For induction notors test per
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part 7.15.1. For synchronous notors test per part 7.15.2.
. 8 SHOP ASSEMBLY

Assenbl e the di scharge tube [and di scharge el bow] to ensure the proper
fitting and alignnent of all parts. Prior to disassenbly, match-nmark al
parts to facilitate the correct assenbly in the field.

.9 FACTORY TESTS
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NOTE: The designer shoul d specify perfornance
testing of the assenbled punp in the factory to
check that the requirenents of the specification

have been net.
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Performthe followi ng factory tests in accordance with H ANSI/H 11.6.

[ Testing is nonwitnessed factory testing. The punp nanufacturer is
responsi ble for maintaining all test results, however reporting of these
test results is not required.][Testing is certified nonw tnessed factory
testing. The punp nmanufacturer is responsible for maintaining all test
results, however reporting of these test results is not required.][Testing
is certified nonwitnessed factory testing. The punp manufacturer mnust
provide certification and data to indicate that the testing neets the
testing standard.][Testing nust be w tnessed by a Gover nnment
Representative. When satisfied that the punp perforns in accordance with
the specified requirements, notify the Contracting Oficer, [two weeks] in
advance, that the witness tests are ready to be run and furnish two copies
of curves required in paragraph TEST RESULTS. |If the tests reveal that

t he punp does not performin accordance with the specifications, make
necessary changes before again notifying the Contracting officer that
witness tests are ready to be run. Provide copies of all data taken
during the witness testing and plotted prelimnary curves to the
Contracting OFficer with the factory test report.]

.9.1 Per f ormance Test

Conpliance with specifications will be determ ned fromcurves required by
par agraph TEST RESULTS. Test procedures, except as herein specified, nust
be in accordance with applicable provisions of H ANSI/H 11.6. Use water
for testing at approxinately the sane tenperature (68 degrees F) for al
tests run and record it during test runs.

.9.1.1 Per f ormance of the Punp

Det ermi ne performance of the punp by a nminimumof 5 test points
sufficient to devel op a constant speed curve over the range of total heads
correspondi ng to the requirenents of paragraph CAPACI TIES. Testing mnust
be inclusive for the speed invol ved.

.9.1.2 Test Results

Plot test results to show the total head, static heads, bkW bhp, and
efficiency as ordinates. Plot the results against punp discharge in L/s
gpnas the abscissa. Plot curves showi ng punp perfornmance to a scal e that
will permit reading the head directly to 0.15 m 0.5 ft, capacity to 30 L/s
500 gpmr, efficiency to 1 percent, and power input to 20 bkW 25 bhp
Establish that the performance requirenents of these specifications under
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this contract have been fulfilled at the best efficiency point, preferred
operating region, and the acceptabl e operating region of the punp on the
pl otted curves devel oped during the factory performance testing. Perform
the performance test with the punp and notor assenbl ed as an operating
unit to sinulate field installation unless otherw se approved in witing
by the Contracting Oficer. Conduct the test in accordance with accepted
practices at full speed; and, unless otherw se specified, conformto

H  ANSI/H 11.6 procedure and instruments.

[2.9.2 Cavitation Test

Use the testing procedures provided in H ANSI/H 11.6 to determ ne the
net positive suction head required (NPSHR) by the punp. Select the test
arrangenent and procedure, fromthe choices provided in H ANSI/H 11.6,
that best suits the test facility. NPSHR nmust be determ ned for five or
nore capacities over the total range of the specified operating
conditions. Plot the test results and define NPSHR as the point where a 3
percent drop in performance occurs. The value of NPSHR nmust be 1 m 3.3 ft
| ess than the correspondi ng net positive suction head avail abl e (NPSHA)
Use the tenperature of the water at the tine the tests are run in

determ ning the NPSHR  Use the water el evations specified in paragraph
CAPACI TIES to determ ne the NPSHA for punps.

112.9.3 Hydrostatic Test

Performa hydrostatic test of the punp to verify the absence of |eakage
fromthe pressure containing walls and the joints of the punp assenbly in
is accordance with H ANSI/H 11.6. The hydrostatic test pressure is
based on the differential pressure of the punp as specified in paragraph
CAPACI TIES. [Submit the certification that the Hydrostatic Test neets the
requirenents of H ANSI/H 11.6 with no visible signs of |eakage.]

[Submit a full report of the Hydrostatic Test in accordance with

H ANSI/H 11.6.]

1[2.9.4 Vi bration Test

Performa vibration test to verify that the tested punp does not exceed a
guaranteed vi bration velocity level as specified in H ANSI/H 11.6.
Submit the certification that the Vibration Test neets the requirenents of
H  ANSI/H 11.6 and summarize findings in a report.

1[2.9.5 Subnersible Motor Integrity Test
Performa subnersible notor integrity test to verify the sealing and
electrical integrity of a submersible notor in accordance with
H ANSI/H 11.6. Submit the certification that the Submersible Mtor
Integrity Test nmeets the requirements of H ANSI/H 11.6.

12.9.6 Factory Test Report
Submit, within 30 days of receipt of approval of the witnessed factory
test,[bound] [digital] copies of a report covering test setup and
performance tests. Include the specified information in the factory test
report that neets the guidance identified in H ANSI/H 11.6.

2.10 PAI NT
Pai nt the punp/notor in accordance with the Contractor's punp
manuf acturer's standard coating system External unnachi ned and
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non-mati ng machi ned surfaces (except for stainless steel) nmust be

t horoughly cl eaned and painted with a hydrocarbon-resistant,
anti-corrosive (lead and chromate free) priner and topcoat. Painting
external surfaces of nonferrous parts and components is not required but
is permssible to avoid excessive masking. Identification plates nmust not
be painted or oversprayed. Submt paint catalog data. Paint the

di scharge tube [and di scharge el bow] and appurtenances in accordance with
Section 09 97 02 PAINTING HYDRAULI C STRUCTURES.[ Provide the

manuf acturers standard coating which is rated for use in brackish
conditions.]

[2.11 CORRCSI ON PROTECTI ON

Provi de nounted zi nc anodes on the punp casing to prevent agai nst
corrosion for punps which will operate in brackish conditions. Size zinc
anodes with enough material to last for at |east 3 years of norma
operation.[ Verify with potential tests the effictiveness of the nounted
zincs.]

] PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Performcorrect installation and assenbly of the punmping unit in
accordance with the drawings and with the installation instruction nanual.
Submit, no later than 30 days prior to tine of punp delivery, three copies
of a typed and bound manual describing procedures to be foll owed by the
installation engineer in assenbling, installing, and dry- and/or

wet -testing the punp. Coordinate and consolidate the description of the
punp with simlar descriptions for other specified punp parts. The
description nust be of such a nature that it may be conprehended by an
engi neer or nechani ¢ wi thout extensive experience in erecting or
installing punps of this type. The description nmust be a step-by-step
expl anati on of operations required, and include, where applicable, such

t hi ngs as alignment procedures, bolt torque val ues, reconmended i nstrument
setups, recomrended gauges and instrunents, and simlar details. Furnish
all bolts, shinms, tools, and other devices necessary for installing the
punping units. The manufacturer's representative(s) famliar with the
equi prent being installed nmust supervise the handling, installation
start-up, and testing of the equipment as required in the paragraph
Contractor's Installation And Start-Up ENG NEER

.2 CLEANUP PRI OR TO START

After the punping unit is installed and prior to start-up, conpletely

cl ean the sunp area of any accumul ated construction debris. This fina

cl eaning of the sunp area will be witnessed by a representative of the
CGovernnment. Correct any damage to the punping units or rel ated equi pnent
during initial start-up due to foreign objects left in the sunp areas.

3 PUVP FI ELD TESTS

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

NOTES: Conpliance with specification perfornance
has been made a part of the factory tests;
therefore, field tests are for the purpose of
basel i ne measurenments. Punp integrity, vibration,
and inspection of manufacturing quality are

wi t nessed at the factory.
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Performfield testing to ensure proper alignnent and
installation, start-up and shutdown procedures,
checki ng out controls, and establishing baseline
nmeasurenents. Two field test methods are avail abl e,
dry or wet testing, depending on availability of
water. Wt testing is preferred, but dry testing
may be all that is possible when the punps are
prepared for initial start-up

If a wet test cannot be conducted at the tinme of
initial start-up because of a lack of water, it
shoul d be conducted at a later tine, if possible,
and does not unduly extend the contract period.

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

Submit a field test plan prior to field testing. Field testing nust be
conducted by an experienced field test engineer and will be wi tnessed by
the Contracting Officer. Before initially energizing the punp/notors,
ensure that all punping plant control, nonitoring, and protective circuits
have been successfully tested. This thorough electrical checkout
procedure nust follow a detail ed step-by-step approved test plan. Also
check the motor and other punping unit elenments undergoing tests at this
time. Field test the plan prior to field testing.

[3.3.1 Dry Test

Test each punmping unit in the dry in accordance with the punp's
instructions to determ ne whether it has been properly installed. Operate
the punp at full rated speed. |If tests reveal a design or installation
deficiency or a manufacturing error in punping unit conponents, pronptly
correct the problem

13.3.2 Wet Test

Test each unit under load for a period of at |east | ] hours or as
directed by the Contracting Oficer. Conduct the tests to be w tnessed by
the Governnent. During the tests, observe, neasure, and record the
operation of the punping units [noise (in accordance with H 9.1-9.5),]

not or - bearing tenperatures, voltage, and current for each punp. Measured
parameters must be within the punp's published Iimts. rmake vibration
neasurenents at the top of the discharge tube [and flange of the di scharge
el bow] for each punp. Vibration [imts nust not exceed those recomended
by H 9.6. 4.

3.3.3 Field Test Report
Submit the field test report that summari zes results of the testing.
3.3. 4 Qperation and Mai ntenance Manua

Prepare and submt the field test report and a nanual of Operating and

Mai nt enance Instructions for the conpleted system Subnmt the

i nstructions containing conplete informati on on operation, |ubrication

adj ustnment, routine and special maintenance di sassenbly, repair

reassenbly, and troubl e diagnostics of punp and auxiliary equi pnent.

[Print the operation and mai nt enance manual and both parts lists on good
quality ANSI size A 216 by 280 mr 8-1/2 by 11-inch paper, bound separately
bet ween flexi ble, durable covers.] [Provide the operation and mmi nt enance
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manual and both parts lists on optical disc, formatted to print on ANSI
size A 216 by 280 mr 8-1/2 by 11-inch paper.]Draw ngs incorporated in
manual or parts lists, nmay be reduced to page size provided they are clear
and legible[, or may be folded into the manual to page size]. Photographs
or catalog cuts of components may be included for identification

.3.5 Punp Renoval and Installation

Install and renmpve each mai ntenance punp unit a mninmumof three times to
denonstrate proper punp alignment and installation. Verify that the punp

can be renoved and installed wthout sticking or binding. [Verify proper

seal ing at the di scharge el bow. ]

-- End of Section --
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