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SECTI ON 43 21 13

PUWPS: WATER, CENTRI FUGAL
01/ 08
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NOTE: This gui de specification covers the
requi renents for centrifugal punps - electric notor
and internal conbustion engi ne operat ed.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL

1.1 REFERENCES

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

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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
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t he i ssue dates.

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

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

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

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

ASME | NTERNATI ONAL ( ASMVE)

ASME Bl.1 (2003; R 2008) Unified Inch Screw Threads
(UN and UNR Thread Form

ASME B16. 1 (2005) Standard for Gray Iron Threaded
Fittings; Casses 125 and 250

ASME B16. 5 (2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

ASME B40. 100 (2005) Pressure Gauges and Gauge
Attachnents

ASSOCI ATI ON FOR | RON AND STEEL TECHNOLOGY (Al ST)
Al ST PB-224 (1999) Stainless Steels
ASTM | NTERNATI ONAL ( ASTM)
ASTM A 123/ A 123M (2009) Standard Specification for Zinc

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

ASTM A 153/ A 153M (2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM A 307 (2007b) Standard Specification for Carbon
Steel Bolts and Studs, 60 000 PSI Tensile
Strength

ASTM D 975 (2009b) Standard Specification for Diesel
Fuel Qs

ASTM F 593 (2002; R 2008) Stainless Steel Bolts, Hex

Cap Screws, and Studs
HYDRAULI C | NSTI TUTE (HI)
H 1.1-1.2 (2000) Centrifugal Punp Nonencl ature
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMAR)

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Cenerators
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NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)

NFPA 20 (2010) Installation of Stationary Punps
for Fire Protection

NFPA 30 (2007; Errata 2008) Flanmabl e and
Combusti bl e Li qui ds Code

NFPA 37 (2010) Installation and Use of Stationary
Conbusti on Engi nes and Gas Tur bi nes

NFPA 70 (2008; AMD 1 2008) National Electrica
Code - 2008 Edition

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 21 (1982; E 2004) Paint Specification No. 21
White or Colored Silicone Al kyd Paint
(Type |, High doss and Type |I, Medium
d oss)

SSPC Pai nt 25 (1997; E 2004) Paint Specification No. 25

Zinc Oxide, Alkyd, Linseed G| Prinmer for
Use Over Hand O eaned Steel Type | and
Type 11

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces
UNDERWRI TERS LABORATORI ES (UL)
UL 448 (2007) Punps for Fire-Protection Service
.2 SYSTEM DESCRI PTI ON
.2.1 Selection Criteria

Desi gn punps using hydraulic criteria based upon actual nodel devel opmenta
test data. Select punps at a point within the maxi numefficiency for a
given inpeller casing conbination. Deviations within 3 percent of naxinmm
efficiency are perm ssible, provided the | esser efficiency is not |ess than
the schedul ed efficiency. Punps having inpeller dianeters |larger than 90
percent of the published maxi mum di aneter of the casing or |less than 15
percent larger than the published m ninum di ameter of the casing will be
rejected. Acceptable maxi muminpeller dianmeter cal culations shall not be
based on percentage of inpeller dianmeter range for a given casing.

. 2.2 Conf ormance Wth Agency Requirenents

VWhere material s or equi pnent are specified to be an approved type, the sea
or |abel of approval froma nationally recognized testing agency,
adequat el y equi pped and conpetent to perform such services, shall be
attached thereto. A witten certificate fromthe testing agency shal
acconpany the materials or equipnent and shall be subnmitted to the
Contracting Officer stating that the items have been tested and that they
conformto the applicable requirements of the specifications and to the
standards listed herein. The certificate shall indicate the nmethods of
testing used by the testing agency. In lieu of a certificate froma
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1.

testing agency, published catal og specification data, acconpani ed by the
manuf acturer's certified statement to the effect that the itenms are in
accordance with the applicable requirenents of the specifications and the
referenced standards, will be considered by the Contracting Oficer and may
be acceptable as evidence that the itens conformw th agency requirenents.

.2.3 Gover ni ng Requirenents

Fire punps and appurtenances shall conformin all respects to NFPA 20.

. 2.4 Saf ety Requirenents

Fully encl ose or properly guard gears, couplings, projecting set-screws,
keys, and other rotating parts, so |located that any person can cone in
close proximty thereto.

3 SUBM TTALS

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used followi ng the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G'
designation identifies the office that will review the submttal for the
CGovernment.] The follow ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs
Installation[; C[; G |

Drawi ngs contai ning conplete wiring and schemati c di agrans and
any other details required to denonstrate that the system has been
coordi nated and will properly function as a unit. Show on the
Dr awi ngs proposed | ayout and anchorage of equi pnent and
appurtenances, and equi pment relationship to other parts of the
wor k including clearances for nmintenance and operation. Provide
a conplete listing of equipnment and naterial s.

SD- 03 Product Data
Mat eri al s and Equi prent

Manuf acturer's descriptive data and technical literature,
performance charts and curves for all inpeller sizes for a given
casing, catalog cuts, and installation instructions. Spare parts
data for each different itemof material and equi prent specified,
after approval of the detail drawi ngs and not later than [__ ]
nonths prior to the date of beneficial occupancy. Data shal
include a conplete list of parts and supplies, with current unit
prices and source of supply.

Instructions[; C[; G |

Proposed di agrans, instructions, and other sheets, prior to
posting. Approved wiring and control diagrans show ng the
conpl ete | ayout of the entire system including equipnment, piping
val ves, and control sequence, framed under glass or in approved
| am nated plastic, shall be posted where directed. Condensed
operating instructions explaining preventive nmai nt enance
procedures, nethods of checking the systemfor normal safe
operation, and procedures for safely starting and stopping the
system shall be prepared in typed form franed as specified above
for the wiring and control diagranms, and posted beside the
di agrans. The framed instructions shall be posted before
acceptance testing of the systens.

Training Period[; Cl[; G |
Trai ning course curriculumand training instructions shall be
furnished to the Contracting Officer 14 days prior to the start of
traini ng.
SD- 06 Test Reports
Field Tests
Test reports in booklet formshowing all field tests perforned
to adjust each conponent and all field tests perforned to prove
conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shall indicate the final position of controls.
SD-07 Certificates

Manuf acturer's Representative
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The nanes and qualifications of the manufacturer's
representative and training engineers and witten certification
fromthe manufacturer that the representative and trainers are
technically qualified.

SD- 10 Operation and Mi ntenance Data
Operation and Mai nt enance Manual s

Si x conplete sets of instructions containing the manufacturer's
operating and nai ntenance instructions for each piece of
equi prent. One conplete set at the tine the tests procedure is
submitted; remmining sets before the contract is conpleted. Each
set shall be permanently bound and shall have a hard cover. The
following identification shall be inscribed on the covers: the
wor ds " OPERATI NG AND MAI NTENANCE | NSTRUCTI ONS, " nane and | ocation
of the building, nane of the Contractor, and contract nunber.
Fl ysheets shall be placed before instructions covering each

subject. Instruction sheets shall be approximtely 216 by 279 mr
8-1/2 by 11 inches, with [arge sheets of draw ngs fol ded in.
Instructions shall include, but not be limted to, the foll ow ng:

a. Systemlayout show ng piping, valves, and controls.
b. Approved wiring and control diagrans.
c. A control sequence describing startup, operation, and shutdown.

d. Operating and nmi ntenance instructions for each piece of
equi pent, including lubrication instructions and troubl eshooting
gui de.

e. Manufacturer's bulletins, cuts, and descriptive data; and
parts list and recommended spare parts.

1.4 QUALI TY ASSURANCE

Provide the services of a manufacturer's representative experienced in the
installation, adjustnent, and operation of the equi pment specified. The
representative shall supervise the installation, adjustnent, and testing of
the equipment. Up to [__ ] days service shall be provided at no expense
to the Governnent.

1.5 DELI VERY, STORAGE, AND HANDLI NG

Protect all equipnent, delivered and designated for storage, fromthe
weat her, hunmidity and tenperature variations, dirt and dust, or other
cont am nant s.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT
Provide material s and equi pment which are as specified bel ow, as shown, and
are suitable for the service intended. Provide materials and equi pnent
whi ch are new and unused, except for tests. Were two or nore pieces of

equi pnent performng the sanme function are required, they shall be
duplicate products of the sanme manufacturer
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2.

1.1 St andard Products

Provide material and equi pnent which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and that
essentially duplicate equipnent that has been in satisfactory waterworks
operation at least 2 years prior to bid opening. Equipnent shall be
supported by a service organization that is, in the opinion of the
Contracting Oficer, reasonably convenient to the jobsite. Punps [and] [,]
[motors] [and] [engines] of the sane types shall each be the product of one
manuf act urer.

1.2 Descri ption

The punps shall be [horizontal] [and] [vertical] centrifugal water punps of
the types indicated and specified. The [single] [dual] driving units for
the punps shall be [electric notors] [and] [gasoline engines] [diese

engi nes] as indicated and specified. On dual drive units, each type of
drive shall be equipped with an approved free-wheeling clutch.

. 1.3 Nanepl at es

Punps and notors shall have a standard nanepl ate securely affixed in a
conspi cuous place showi ng the nanufacturer's nane, address, type or style,
nodel, serial nunber, and catal og nunber. In addition, the nameplate for
each pump shall show the capacity in L/second gpnm at rated speed in rpm and
head in mm feet of water. Naneplate for each electric notor shall show at

| east the mninmuminformation required by 10.38 NEMA MG 1. [Nameplate for
each [gasoline] [diesel] engine shall show the horsepower and the speed in
rpmto produce rated output fromthe punp.] Such other information as the
manuf act urer nay consi der necessary to conplete identification shall be
shown on the namepl ate.

.2 CENTRI FUGAL WATER PUMPS

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

NOTE: The punp nunbers shown on the draw ngs will
be entered in the appropriate blanks. A punp may
have nore than one type of service. |napplicable
configurations, types of service, and types of punp
drivers will be deleted. NFPA 20 includes only
hori zontal centrifugal fire punps and vertica

turbine fire punps.
EE IR I Sk S b S S S I R R R Rk S I S kS I I R I SR Ik S S I S R Sk I S O S

The punps shall be the centrifugal, [single-stage or multi-stage type,]
desi gned for waterworks service in the follow ng configurations:

Punmp No.
Hori zont al [ ]
Verti cal [ ]

2.1 Punp Service

The punps shall be utilized for the foll owi ng service:
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Fire Punmp [ 1]
VWater treatment plant punp [ ]
El evat ed storage punp [ 1
Li ne pressure booster punp [ 1]

2.2.2 Punp Drives

The punps shall have the following driving units and shall be directly
connected to the driving units through solid shafts, flexible couplings, or

free wheeling clutches (as appropriate):

Punmp No
El ectric motor drive [ ]
Gasol i ne engi ne drive [ ]
Di esel engine drive [ ]
Combi nation el ectric notor
and [gasoline] [diesel]
engi ne drive [ ]
Vari abl e speed drive [ 1]

2.2.3 Punp Construction

Except as bel ow specified, centrifugal water punps[ including required
primng equi prent] shall be constructed in accordance with the Hydraulic
Institute H 1.1-1.2.[ Additionally, fire punps shall be constructed in

accordance wi th NFPA 20 and UL 448.]

2.2. 4 Punp Characteristics

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

NOTE: Characteristics of each pump will nornally be

specified by a mninumof two points on the

head- capacity curve. The blanks for liters per
second (gpm and total head in mm (feet) will be
filled in appropriately. If two or nore punps are
to operate in parallel or in series, and a system
head curve is shown, the appropriate brackets will
be renoved indicating punps will match the system

curve. Approved fire punp ratings will be indicated

by filling in the applicable bl anks.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

The punps shall be capabl e of discharging quantities at tota

di schar ge

heads nmeasured at the discharge flange, between the following limts:
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liters per second liters per second

Punp at total discharge at total discharge
No. head, mm H(2) O head, mm H(2)O
[ and [____ ] [
[ 1] and [ ] [ 1]
[ 1 and [____ ] [
Punp gpm at total discharge gpm at total discharge
No. head, ft. H(2)O head, ft. H(2)O
[ and [ ] [

[ 1] and [____ ] G

G and [____ ] G

Punps shall operate at optimm efficiencies to produce the nost economni ca
punpi ng system under the conditions encountered [and shall be sized to make
optimum match with the system head curve as shown]. [Suction |ift on punp
No. [ ] will be not nore than [ ] mr ft.] [Fire punps shall be
rated at [__ ] L/second gpm at [__ ] kPa psi, total discharge head.]
Punps shall furnish not |ess than 150 percent of rated capacity at a tota
di scharge head of not |ess than 65 percent of total rated head. [The
shutof f total head shall be not greater than 120 percent of total rated
head. ]

2.2.5 Punp Casi ngs

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: For water conditions where cast iron i s not
applicable, indicate other casing naterial

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

Punp casings shall be [cast iron] [ ] of the follow ng design

Punmp No.
Hori zontal shaft,
hori zontal split casing [ 1
Hori zont al shaft,
vertical split casing [ 1]
Vertical shaft, dry pit [ 1]
Vertical shaft, wet pit [ 1]

The casings shall be designed to pernmit replacenment of wearing parts.
[Horizontal -split casings shall have the suction and di scharge nozzl es cast
integrally with the lower half, so that the upper part of the casings may
be removed for inspection of the rotating parts without disturbing pipe
connections or punp alignnent.] Punp casings shall be of uniformaquality
and free from bl owhol es, porosity, hard spots, shrinkage defects, cracks
and other injurious defects. Defects in casings shall not be repaired
except when such work is approved and is done by or under the supervision
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of the punp manufacturer, and then only when the defects are snall and do
not adversely affect the strength or use of the casing. Casings shall be
single or double volute with flanged pi ping connections conformng to
ASME B16.1, Cass 125. The direction of shaft rotation shall be

conspi cuously indicated. The casing shall have tapped openings for air
venting, primng, draining, and suction and discharge gauges. A brass or
bronze unbrella or vent cock shall be furnished for venting except where
automatic air vents are indicated. Drain openings in the volute, intake,
or ot her passages capable of retaining trapped water shall be located in
the | ow point of such passages.

.2.6 | mpel l ers

I mpel l ers shall be of encl osed design and shall be constructed of [bronze]
[ ], carefully finished with snmooth water passageways, and shall be
statically and dynam cally bal anced. Inpellers shall be securely keyed to
the punp shaft. [Provisions shall be nade for vertical inpeller adjustnent
at the top of the notor.] [Inpellers on vertical-split punps shall be
additionally secured with a self-1ocking nut.]

L2.7 Weari ng Ri ngs

Wearing rings of [bronze] [__ ] shall be provided for inpellers. Waring
rings of a different conposition or of a suitable ferrous material shall be
provi ded for punp casings. Casing rings shall be securely fixed in
position to prevent rotation. Rings shall be renewable and designed to
ensure ease of maintenance.

.2.8 Shaft

Shaft shall be of high grade steel, accurately machined, and shall be of
sufficient size and strength to performthe work required. Vertical shafts
shall be the [open] [closed] type and shall be adequately provided wth

al i gnnment bearings. Bronze renewabl e shaft sleeves shall be provided for
protection of the shaft in contact with water, and in the stuffing boxes.
Shaft sl eeves shall be keyed to the punp shaft.

. 2.9 Packi ng Seal s

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: \Where punp duty conditions include severe
ON/ OFF or extrenme of either end-of-curve operation
punp shoul d be packed only, or one packed and one
nmechani cal |y seal ed punp shoul d be specified with
the latter punp convertible to packing. Select

ei ther paragraph "Packing Seal s" or "Mechanica
Seal s" and edit accordingly.

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

Packi ng shall be non-asbestos. Punp shall be shipped to the site w thout
the packing inserted and shall be packed onsite in the presence of the punp
or packing manufacturer's representative. At no time during startup or
run-in shall the gland drip |l ess water than 80 drops per mnute. After not
| ess than 40 operating hours and upon perm ssion of the Contracting
Oficer, |leakage rate may be reduced to 50 drops per minute or to the rate
recomrended by packi ng manufacturer.
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2.2.9.1 d and

@ and shall be split-bronze type with ASTM F 593 stainless steel eyebolts
and pins or studs. Hex-nuts shall be bronze or nongalling stainless steel.

2.2.9.2 Stuffing boxes

Stuffing boxes exposed to bel ow at mospheric pressure at any operating
condition, including starting, shall be provided with a water seal. Water
seal shall consist of nonferrous lantern ring or a seal cage and required
connections to the punp case.

2.2.10 Mechani cal Seal s

Mechani cal seals shall be bal anced or unbal anced, as necessary to conform
to specified service requirenents. Mechanical seals shall be constructed
in a manner and of materials particularly suitable for the tenperature
service range and quality of water being punped. Seal construction shal
not require external source cooling for punped-fluid service tenperatures
up to 120 degrees C 250 degrees F. Seal pressure rating shall be suitable
for maxi mum system hydraulic conditions. Materials of construction shal

i nclude Al ST PB-224 series stainless steel, solid tungsten-carbide
rotating-seal face, and Buna-N vinylidene-fl uoride-hexafl uoropropyl ene,
EPT, or tetrafluoroethyl ene seals. Bypass flushing water supply shall be
free of iron rust products and other abrasive materials and shall be
directed onto face of seal wi thout dead ending. All piping and accessories
shal |l be provided. Throttling bushing shall have clearances to ninimze

| eakage in case of conplete seal failure without restriction of flushing
wat er. Mechani cal seals shall not be subjected to hydrostatic test
pressures in excess of the manufacturer's recommendations.

2.2.11 Coupl i ngs

Coupl i ngs shall be of the heavy-duty flexible type, keyed and | ocked to the
shaft. The outside surface of the couplings for horizontal punps and

cl ose-coupl ed vertical punps shall be nachined parallel to the axis of the
shaft. The faces of the couplings shall be machined perpendicular to the
axis of the shaft. Disconnecting the couplings shall be acconplished

wi t hout reroving the driver half or the punp half of the couplings fromthe
shaft. Couplings for vertical punps other than cl ose-coupled vertica

punps may be of the universal type. Flexible couplings shall not be used
to conpensate for msalignnent of punp.

2.2.12 Bal ance

Al rotating parts of the equi prent shall operate throughout the required
range w thout excessive end thrust, vibration, or noise. Defects of this
type that cannot be elimnated by installation adjustnments will be
sufficient cause for rejection of the equipnent. Punp inpeller assenblies
shall be statically and dynami cally balanced to within 1/2 percent of W
times R squared, where Wequals weight and R equal s inpeller radius. Shaft
construction shall be substantial to prevent seal or bearing failure due to
vi bration. Total shaft peak-to-peak dynanmic deflection measured by

vi broneter at punp-seal face shall not exceed 0.051 mr 2.0 mils under
shut of f - head operating conditions. Flow from 6 nm 1/4 inch iron pipe size
(i ps) pipe shall be provided during testing.
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2.2.13 Beari ngs
Bearings shall be ball or roller type, and the nmain bearings shall take all
radial and end thrust. Punps that depend only on hydraulic bal ance to
overcone end thrust will not be acceptable.

2.2.14 Lubri cation

[ Bearings on horizontal -shaft punps shall be either oil-bath type or grease
type. Each oil reservoir shall be liberal in size and provided with an

opening for filling, an overflow opening at the proper location to prevent
overfilling, an oil-level sight glass, and a drain at the | owest point.]
[Bearings on vertical shaft wet-pit punps shall be either oil or water
type. Punps with oil-lubrication systens shall be designed so that al

shaft bearings will be isolated fromthe punped liquid. An automatic sight
feed oiler shall be provided on a suitable nmounting bracket with connection
to the shaft tube. Bearings on vertical-shaft dry-pit punps shall be
grease type.] Grease type bearings shall be provided with fittings for a
grease gun and, if the bearings are not easily accessible, with grease
tubing extending to convenient |locations. The grease fittings shall be of
a type that prevent over lubrication and the buil dup of pressure injurious
to the bearings.

2.2.15 Base Pl ates

[Horizontal -shaft centrifugal punps shall be provided with a conmon base
for mounting each punp and driving unit of the punp on the sane base. Each
base shall be constructed of cast iron with a raised lip tapped for

drai nage, or of welded steel shapes with suitable drainage pan.]

[ Horizontal -shaft end suction punps shall be mounted on a factory furnished
channel steel frane. Wth the exception of close-coupled punps,

hori zont al -shaft end suction punps shall be frane nmounted.] [Vertical -shaft
punps shall be provided with conplete nounting suitable for the type of
punp furnished, with the base for the punp separate fromthe base of the
driving unit.] The drainage structure shall collect the packing box

| eakage and shall have a 13 mr 1/2 inch NPT connection to connect it to a
drain.

2.2.16 Cocks, Plugs, and Accessories

The punps shall be equi pped with air cocks, drain plugs, and [single]

[ dupl ex] gauges indicating discharge pressures for all punps [and suction
pressures for punps without suction Iift]. Gauges, equipped with a shutoff
cock and snubber, shall conformto ASME B40.100, and shall be calibrated in
kPa and psi psi [and feet of water] in not nore than 10 kPa and 2 psi 2 ps
[56 foot] increnment[s]. Gauge ranges shall be appropriate for the
particular installation. Nornmal operating suction and di scharge pressures
of the punp shall be indicated on the nid-point range of the gauges.
[Pressure relief valve shall be furnished and installed where indicated.]
[Suction lift pipe shall be provided with a foot valve as shown, capabl e of
preventing |l oss of prine when the punp rotation is stopped.]

2.2.17 Pi pi ng Connecti ons
The punp suction and discharge shall be provided with flanged connections
of suitable size and suitably arranged for piping shown. Pipe flanges

shall conformto ASME B16.1 and ASME B16.5. Piping shall be installed to
preclude the formation of air pockets.
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2.2.18 Fi ni sh
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NOTE: Where the using service has specific
requirenents for color coding differing fromthe
color specified, this paragraph will be nodified

accordingly.
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Punp shall have painted or enaneled finish as is standard with the
manuf act urer except that fire punps shall be red in color

2.3 ELECTRI CAL WORK

El ectrical motor driven equi pnent specified herein shall be provided
conplete with notors, notor starters, and controls. Electric equipnent and
wiring shall be in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM El ectrical characteristics shall be as indicated. Equipnent for
control of automatic fire punps shall be in accordance with NFPA 20. Motor
starters shall be provided conplete with properly sized thermal overl oad
protection in each phase and ot her appurtenances necessary for the notor
control specified. Each notor shall be of sufficient capacity to drive the
equi pnment at the specified capacity w thout exceeding the naneplate rating
of the notor when operating at proper electrical systemvoltage and
frequency. Manual or automatic control and protective or signal devices
required for the operation herein specified and any control wiring required
for controls and devices but not shown on electrical plans shall be

provi ded under this section of the specifications.

2.4 ELECTRI CAL EQUI PVENT
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NOTE: |If any of the punps have an electric drive,
then include the foll ow ng.
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El ectrical equi prent shall conformto Section 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM El ectrical notor driven equi prment herein specified
shal | be provided complete with notors, notor starters, and controls.

Mot or controls, equipnent, and wiring shall be in accordance with NFPA 70.

2.4.1 El ectric Mtors

Each el ectric notor-driven punp shall be driven by a [weather-protected,
Type [I][I1]][totally-enclosed fan cool ed] continuous-duty electric notor
Mot or shall have a [ ] service factor. Mdtors shall be [squirrel-cage
i nducti on] [ synchronous] notors having nornal -starting-torque and

| ow-starting-current characteristics, and shall be of sufficient size so
that the nanepl ate horsepower rating will not be exceeded throughout the
entire published punp characteristic curve. Integral size notors shall be
the premiumefficiency type in accordance with NEMA MG 1. Mdtor bearings
shal | provide snmooth operations under the conditions encountered for the
life of the notor. Adequate thrust bearing shall be provided in the notor
to carry the weight of all rotating parts plus the hydraulic thrust and
shal | be capabl e of w thstanding upthrust inposed during punp starting[ and
under variabl e punping head conditions specified]. Mdtors shall be rated
[ ] volts, [__ ] phase, 60 Hz and such rating shall be stanmped on the
naneplate. [Mdtors for fire punps shall conformto NFPA 20.] [Modtors, not
driving fire punps, shall conformto NEVA MG 1.]
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2.4.2 Control Equi prment

[ Manual |y controll ed punps shall have START-STOP pushbutton in
cover.][Automatically controlled punps shall have three-position

" MANUAL- OFF- AUTOVATI C' sel ector switch in cover.] Additional controls or
protective devices shall be as indicated.[ Control equipnent for fire
punps shall conformto NFPA 20.][ A punmp |lowwater cutoff shall be
installed [in the well][on the suction pipe] and shall shut the punmp off
when the water level in the well reaches the | evel shown.]

2.4.3 Vari abl e Speed Controls
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NOTE: |If any of the notors have a variabl e speed
control, then include this paragraph
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The vari abl e speed notor controller shall convert 460 volt plus 15 percent,
m nus 5 percent, three phase, 60 Hz (plus or minus 2 Hz) utility power to
adj ust abl e vol tage/ frequency, three phase, ac power for stepless notor
control fromb5 percent to 105 percent of base speed.

2.4.3.1 Descri ption

The vari abl e speed drive shall produce an adjustable ac voltage/frequency
output for conplete nmotor speed control. The variable speed drive shall be
automatically controlled by [a pneumatic (20.7 - 103.4 kPa) (3-15 psig)
control signal] [a grounded electronic control signal]. The variable speed
drive shall be self contained, totally enclosed in a NEMA MG 1 ventil ated
cabi net and capabl e of operation between 0 and 40 degrees C 32 and 104
degrees F. The variable speed drive maxi num output current rating shall be
equal to or exceed the notor naneplate full |oad. The manufacturer shal
advi se the maxi mum recomended notor sine wave current for each controller
rating. Variable speed drive multiple notor operation at sane

frequency/ speed shall be possible as ong as the sum of connected notor

full load sine wave currents are |less than or equal to the variable speed
drive maxi mum continuous current rating. Variable speed drive shall be 95
percent efficient at 100 percent rated output power, 60 Hz.

2.4.3.2 CGoverni ng Requirenents
Vari abl e speed drives shall conformto the follow ng requirenents:

a. Variable speed drive shall conply with 47 CFR 15 regul ati on of
RF1/EML emission limts for Cass A conmputing devices. The FCC | abe
of conpliance shall be displayed on the variable speed drive.
b. The variable speed drive and options shall conply with the
applicable requirenments and the standards of the American Nationa
Standards Institute (ANSI).
c. Variable speed drive and option design and construction thereof
shal |l conply with all applicable provisions of NFPA 70, Article 43D
Sections A-L.

2.4.3.3 Qual ity Assurance

To ensure quality the variable speed drive shall be subject to the
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foll owi ng tests:

2.4.3.

The

2.4.3.

The

2.4.3.

The

a. The integrated circuits shall undergo a 160-hour "burn-in" to test
reliability. During the "burn-in" the tenperature shall be cycled
between 0 and 70.0 degrees C 32 and 158 degrees F

b. The conpleted unit shall undergo a fully | oaded 24-hour "burn-in."
c. The unit shall be subject to a series of in-plant quality
control | ed inspections before approval for shipnment from manufacturer's
facilities.

4 Servi ce

vari abl e speed drive shall be supplied with the follow ng:

a. One-year parts and | abor warranty.

b. A troubl eshooting guide to help the building operator determn ne
what steps nust be taken to correct any problemthat may exist in the
system

5 Basi ¢ Features

vari abl e speed drive shall have the follow ng basic features:

a. Hand/ O f/Auto Operation.

b. Manual / Aut o speed reference switch.

c. M ni muni maxi mum adj ust abl e speeds.

d. Speed potentioneter.

e. Auto restart.

f. Linear tinmed acceleration and decel eration for soft
starting/ stopping.

g. 3-63 Hz controlled speed range. (Factory set at 15 Hz mi ni mum.

h. Term nal connections for tine clock control, fire, snoke, freeze
detectors, and EP relay pre-set speed override.

i. Qutput frequency termnals for renpte netering.
6 Protective Circuits and Features

vari abl e speed drive controller shall include the follow ng protective

circuits/features:

a. Current limts to 100 percent design by slow ng down notor.

b. Instantaneous El ectronic Trip - automatically shutdown notor if
current exceed 120 percent of design or phase-to-phase output short
circuit occurs.

c. The variable speed drive will restart autonmatically when input |ine
returns to normal in the event of internittent power outage or phase
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| oss or overvol tage shut down.

d. Input power protection shuts down the unit if the following faults
occur; low input line voltage or loss of an input phase.

e. Insensitive to incom ng power phase.

f. Fast acting current limting input fuses, (Class J) rated with
200, 000 interrupting anperes capability.

g. Isolated 115 volt control circuit and dedi cated control transforner.
h. Line-to-line fault protection

i. Line-to-ground short circuiting and acci dental notor grounding
protection.

j. CQutput thernmal overload relay trip
2.4.3.7 Adj ust nent s

The vari abl e speed drive has the foll owi ng adjustnents available via
potentioneters |ocated on the faceplate of a single, regulator printed
circuit board.

a. Mnimm speed: 0-75 percent.
b. Maxi mum speed: 100 percent.

2.5 DI ESEL ENG NES
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NOTE: Diesel engines and diesel fuel systens have
been found to be nore reliable and are generally the
preferred selection. |f the only engine drive is
for fire punp service, delete all engine references
that differ from NFPA 20 requirenments. For |arge
engine drives or units intended for continuous prine
power duty, consider reducing engi ne speed
[imtation or better engine selection. Lube oi
heaters are not nornally used on snaller engines.

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

Di esel engines shall be water-cool ed, heavy duty, conpression-ignition,
cold-starting engines with renovabl e cylinder sleeves. Engines may be
2-cycle or 4-cycle and may be either naturally aspirated, scavenged or
turbocharged and shall operate satisfactorily on No. 2D diesel fue
conform ng to ASTM D 975. Engi nes shall be provided with a manual clutch
and arranged for connection to the punp through a flexible shaft with a
splined joint. Engines shall be current nodels of a type in regular
production and shall be conplete with all devices specified and nornmally
furnished with the engine. Engines shall have a published continuous

hor sepower rating at least [ ] percent greater than that required at
any point on the punp performance curve at the specified punp speed plus
power required for any engine driven accessories. Naturally aspirated
ratings shall be decreased by 3 percent for every 300 m 1,000 feet of
altitude, and 1 percent for every 5 degrees C 10 degrees F that the engine
performance conditions exceed the published rating conditions. Scavenged
or turbocharged engine ratings shall be decreased as indicated by the
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2.

engi ne manufacturer's engi ne perfornmance data. Engine shall be suitable
for performance at | ] degrees C degrees F anbient and [__
el evation. Engine speed shall not exceed 1,800 rpm when driving the punp

at rated conditions. [Engines driving fire punps shall conformto NFPA 20. ]
Engi nes shall be capable of starting and assumng full load within 10 to 15
seconds, with a m ni mum anbi ent tenperature of [ ] degrees C degrees F
Approved engi ne jacket water [and |ube oil] heaters shall be provided as
recommended by the manufacturer. [Lube oil heaters shall be of the

circul ation type.]

6 GASOLI NE ENG NES

EE IR R R R I S R R I I O R R R R Ok R Sk kR I Rk I S O R R I

NOTE: Use of gasoline engines may be applicable
where fuel logistics or other factors rul e agai nst
diesels. Note that gasoline engi nes are not
recommended by NFPA 20 for fire service. Lube oi
heaters are not nornally used on snaller engines.
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Gasol i ne engi nes shall be heavy-duty, 4-cycle, water cool ed, spark ignition
engi nes designed to operate efficiently on gasoline having an octane rating
of 85 or higher. Engines shall be provided with a nanual clutch and
arranged for connection to the punp through a flexible shaft with a splined
joint. Engines shall be current nodels of type in regular production and
shal |l be conplete with all devices specified and normally furnished with
the engine. Engine shall have a published continuous rating at |east
[ ] percent greater than that required at any point on the punp
performance curve at the specified punp speed plus power required for any
engi ne driven accessories. Engine rating shall be decreased by 3-1/2
percent for every 300 rm 1,000 feet of altitude, and 1 percent for every 5
degrees C 10 degrees F that the engine performance conditions exceed the
publi shed rating conditions. Engine shall be suitable for performance at

[ ] degrees C degrees F anbient and [__ ] mr feet elevation. Engine
speed shall not exceed 1,800 rpm when driving the punp at rated
conditions. Engine shall be capable of starting and assuning full | oad
within 10 to 15 seconds, with a nmini mum anbi ent tenperature of [ ]

degrees C degrees F. Approved engine jacket water [and |ube oil] heaters
shal | be provided as recommended by the manufacturer. [Lube oil heaters

shall be of the circulation type.] Automatically controlled engi nes shal
be provided with an approved antidieseling feature that will shut off the
fuel supply and air to ensure positive shut down.

.7 ENG NE EQUI PMENT AND ACCESSORI ES

7.1 Gover nor
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NOTE: Check punp perfornance and systemfactors for
possi bl e changes to naxi mum speed |linitations.
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Engi ne shall be equi pped with an adjustabl e constant speed governor set to
mai ntain punp speed within 3 percent of rated speed at rated load. A
separate, manual reset, overspeed device shall be provided which shall shut
down the engine in the event the speed reaches approxi mately 15 percent
above rated speed.
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2.

7.2 Cool i ng System
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NOTE: Check raw water quality and probable
frequency of engine operation for adequacy of
fouling factor. |If renote nounted radiators are
utilized, draw ngs should indicate |ocations,

nmount i ng arrangenment, and piping details.
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Cooling system shall be the forced-circulation, closed type and shal
include a fan and [an engine nounted radiator][a renote nounted radi at or
with expansion tank, if required].[ Heat exchanger tube bundle shall be
readily renpvabl e for cleaning w thout disturbing the engine piping. Heat
exchanger shall be of sufficient capacity to operate the engine at ful
rated load with a raw water tenperature of [__ ] degrees C degrees F and
a fouling factor of 0.001 on the raw water side. Raw cooling water circuit
shal |l be thernostatically controlled by a self-contained, single-seated,
reverse-acting, adjustable valve with a renote bulb supplied with the
engi ne by the engi ne manufacturer. Valve shall be arranged to provide ful
flow of cooling water through the exchanger in event of failure of the
valve. A solenoid shut-off valve and bronze body strainer with stainless
steel screen shall be installed ahead of the thernostatic valve. 1solation
val ves with manual bypass shall be factory piped on the engine requiring
only the raw water connection to be nmade in the field.] [Flexible
connections shall be used to connect the inlet and outlet radiator
connections to the engine.][ Radiator shall be of sufficient capacity to
operate the engine at full rated load at [__ ] degrees C degrees F

anbi ent tenperature.][ Radiator shall be provided with a flange for
connection to the exhaust air duct.] Cosed jacket water circuit shall be
thernostatically controlled, and shall include an integral circulating
punp. Drain cocks shall be provided at |ow points of the closed jacket
wat er system Exhaust mani folds shall be water jacketed or provided with
an insul ating jacket furnished by the engi ne manufacturer. Engine cooling
system shall be charged with an inhibited ethyl ene-glycol solution to
provide antifreeze protection to | ] degrees C degrees F

.7.3 Lubricati on

Engi ne lubrication shall be a pressure circulation systemw th an engine
driven punp and engine nounted oil cooler. Full flowtype filters with
automati ¢ bypass or bypass type filters shall be provided. Filter elenents
shal | be of replaceable type and shall be readily accessible.

.7.4 Exhaust System

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

NOTE: Drawi ngs should indicate silencer |ocation

nount i ng, and exhaust arrangenent.
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Engi ne exhaust system shall be equipped with [an industrial][a residential]
type silencer with drains and flexible, stainless steel connection.

Fl exi bl e connector shall be provided with factory fabricated expanded netal
personnel protection guards. Silencers shall be nmounted [inside][outside]
as indicated and shall be of the straight through, or side inlet type as
required to suit the space avail abl e and the engi ne exhaust arrangenent.

An engi ne with dual exhaust outlets and provided with one exhaust silencer
shal | have dual inlets on the silencer or a factory fabricated Y-branch or
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equi valent fitting to join the two exhausts together.

2.7.5 Air | ntake Equi pnent
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NOTE: Air quality in the location of the engine or
air intake should be checked for adequacy of

cl eani ng devices. Draw ngs should indicate |ocation
and nounting arrangenent of renbte units.
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Each engi ne shall be provided with a dry [repl aceabl e] [cl eanabl e]
[combination silencer-filter] type intake air cleaner. Filter shall be

[ engi ne nmounted] [renpte mounted as indicated and furnished with flexible
connection for attachment of intake piping to the engine].

2.7.6 Starting Equi pnent

Engi ne shall be provided with an electric starting notor suitable for the
starting service specified.

2.7.7 Batteries

Each engi ne shall be provided with heavy-duty [nickel-cadm um al kline][ or
][l ead acid] type starting batteries. Batteries shall have sufficient
capacity at [__ ] degrees C degrees F to provide the necessary cranking
speed through [ ] mnutes of cranking cycles specified. Batteries
shall be provided with a battery rack, and if material is not inherently
resistant to acid, coating shall be applied to the stand. Connecting

cabl es shall be provided as required. [A dual battery set sized to NFPA 20
requirements with rack and cables shall be provided for fire service
systens. ]

2.7.8 Battery Charging

Engi ne shall be equi pped with an engine driven battery charging alternator
with a regulator for use when the engine is running. A separately nounted
battery charger shall also be furnished. Battery charger shall be an
automatic, float type providing continuous taper charging. Qutput
characteristics shall nmatch the requirenments of the battery furnished.
Charger shall be suitable for operation on [__ ] volt, single-phase,
[ ] Hz current and shall be rated not |ess than 6 anperes dc.[ A dua
battery charger of proper type for batteries used shall be provided for
fire service systems.] \Were wall mounting is indicated, enclosure shal
be suitable for conduit connection, and ventilating openings shall be
guarded. An interlock is required between the engine driven charging
system and the charger. Battery charger shall have the foll owi ng features:

a. Direct current voltage regulation shall be within plus or mnus 2
percent for variations in line voltage of plus or mnus 10 percent.

b. Direct current voltnmeter and direct current anmeter, each with
nureri cal scal es.

c. Automatic surge suppressor

d. Automatic current limting to prevent overloadi ng due to engine
cracki ng, shorted output or reversed battery connections.
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2.

e. Aternating current |ine fusing.
f. Equalize charge rate with manually set tiner.

g. Integral protection to prevent battery discharge through the
charger on loss of alternating current |ine voltage.

h. Termnal block with ternminals for all external connections.
7.9 Safety Controls
Each engi ne shall be equi pped with autonatic shut down features to stop the
engi ne for high jacket water tenperature, low oil pressure, and engine

overspeed. Shutdown features shall be connected to the annunciator on the
i nstrument panel and each shutdown feature will be identified.

.7.10 I nstrunent Pane
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NOTE: Delete nonapplicable itens. Fuel pressure
gauges may not be applicable on smaller engines.
Consider site location and operational factors for
alarmrequirenents. Auxiliary contacts may be
desired for control of conbustion air danpers or

ot her appurtenances. |Indicate equi pnment on draw ngs
and/ or reference other specifications as appropriate.
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Each engi ne shall be furnished with an instrunment panel nounted with
vibration isolators on the unit. Instrunents shall be of the direct
readi ng type and shall be factory nounted and connected. Panel shal
include the followi ng features and instrunents:

a. Three-position MANUAL- OFF- AUTO swi tch.

b. Manual starting swtch.

c. Water tenperature gauge.

d. Ammeter-charging circuit.

e. Tachoneter.

f. Lubricating oil pressure gauge.

g. Running tinme neter.

h. Alarm annunciator [with single audible alarn] [and] [with contacts

to operate a renmote alarnm and individual indicating lights for |ow oi

pressure, high-water tenperature, engine overspeed, and failure of

engine to start.

i. Manual engine speed regul ating device.

j. Additional instruments or devices that are required for use in
conjunction with the engine controls specified.

k. Auxiliary contacts.
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2.7.11 Engi ne Contro

2.7.11.1 Single Units
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NOTE: Consi der application of engine for
appropriate cranking periods and coordinate with

battery requirenents.
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[ Each engine shall be manually started by a pushbutton switch on the engi ne
i nstrument panel through a suitably enclosed relay. Cyclic operation of
the nmotor shall not be provided.][ Each engine shall be automatically
started by a pilot-control circuit. A control panel enclosing all relays,
contactors, and timers shall be nounted [on][in] the [floor][wall][engine
panel]. Panel shall be provided with hinged cover and | atch. Engine
starting circuit shall provide for 3 or 4 interrupted cranking periods of
approxi mately 15 seconds with equal rest periods between, unless the engine
starts before the end of that tine. At the end of the period, the starter
circuit shall be de-energized. Starter notor shall be automatically
de-energi zed when the engine starts.] Engines shall be stopped nanually
with the switch on the instrunent panel.

2.7.11.2 Multiple Units
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NOTE: Check drawings to insure that contro
circuits are indicated and that the starting
sequence described is appropriate. Do not use
reference to NFPA 20 for gasoline engine units.
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[ Engi nes shall be nmanually started by pushbutton sw tches on the instrunent
panel through suitable enclosed relays.][ Engines shall be automatically
started by a pilot-control circuit as indicated. A control panel enclosing
all relays, contactors, tinmers, and selector swtches shall be

[wal I][floor] nounted and provided with hinged cover and | atch. The

controller for each unit of multiple punp units shall incorporate a
sequential timng device to prevent any one engine fromstarting
simultaneously with any other engine. |f water requirenents call for nore

than one punping unit to operate, the units shall start at intervals of 5
to 10 seconds. Failure of a |eading engine to start shall not prevent
subsequent engines fromstarting. Engines shall be stopped manually with
the switch on instrument panel.] [Automatic punp controller shall conform
to NFPA 20.]

2.7.12 Fuel System

Fuel system consisting of storage tank, day tank, connecting piping, and
accessories shall conformto the applicable items of NFPA 30 and NFPA 37.

A horizontal underground storage tank with a capacity of [__ ] liters
gal l ons shall be provided for the storage of [No. 2 diesel] [gasoline]
fuel. The storage tank shall be constructed, installed, and tested as

specified in Section 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKSS.
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2.

8 EQUI PVENT APPURTENANCES
8.1 Attachnents

Al'l necessary bolts, nuts, washers, bolt sleeves, and other types of
attachnents for the installation of the equipnent shall be furnished with
the equipment. Bolts shall conformto the requirenents of ASTM A 307 and
nuts shall be hexagonal of the same quality as the bolts used. Threads
shal | be clean-cut and shall conformto ASME B1.1. Bolts, nuts, and
washers specified to be gal vani zed or not otherw se indicated or specified,
shal |l be zinc coated after being threaded, by the hot-dip process
conformng to [ ASTM A 123/ A 123N] [ ASTM A 153/ A 153NM] as appropri ate.

Bolts, nuts, and washers specified or indicated to be stainless steel shal
be Type 316.

.8.2 Equi pnent Guar ds

Equi prent driven by open shafts, belts, chains, or gears shall be provided
with all-netal guards enclosing the drive mechanism Guard shall be
constructed of gal vani zed sheet steel or gal vani zed woven wire or expanded
nmetal set in a frane of gal vani zed steel nenbers. CGuards shall be secured
in position by steel braces or straps which will permt easy renoval for
servicing the equi pnent. The guards shall conformin all respects to all
appl i cabl e safety codes and regul ati ons.

.8.3 Tool s

A conplete set of all special tools which may be necessary for the

adj ustnent, operation, nmintenance, and di sassenbly of all equi pnment shal
be furnished. Special tools are considered to be those tools which because
of their limted use are not normally avail able, but which are necessary
for the particular equi pnent. Special tools shall be high-grade, snooth,
forged, alloy, tool steel. One pressure grease gun for each type of grease
required for [motors][ and ][gasoline][ and ][diesel] engines shall also be
furnished. Al tools shall be delivered at the sane tine as the equi pnent
to which they pertain. Properly store and safeguard such tools unti

conmpl etion of the work, at which tine they shall be delivered to the
Contracting Oficer.

.8.4 Shop Pai nting

Al nmotors, punp casings, and sinmilar parts of equiprment customarily
finished in the shop shall be thoroughly cleaned, prinmed, and given two
finish coats of paint at the factory in accordance with the recomendati ons
of the manufacturer. Ferrous surfaces not to be painted shall be given a
shop coat of grease or other suitable rust-resistant coating.

.9 FACTORY TESTS

Punps shall be tested by the manufacturer or a nationally recognized
testing agency in conpliance with Hydraulic Institute Standards. Were two
or nore identical punps are specified, only one representative punp shal

be tested. Certified test results shall be submtted to the Contracting
Oficer.
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PART 3 EXECUTI ON

3.

1 EXAM NATI ON

After becoming famliar with all details of the work, verify all dinensions
in the field and advise the Contracting O ficer of any discrepancy before
perform ng the work.

.2 | NSTALLATI ON

Install each punmp and engine in accordance with the witten instructions of
the manufacturer[ and under the direct supervision of the manufacturer's
representative].[ Engine fuel supply systemshall be installed as

i ndi cated and in conformance with NFPA 30 and NFPA 37.] Concrete for

equi prent foundations[ and for any required ballast for fuel storage tanks]
shall be as specified in Section 03 31 00.00 10 CAST-I N PLACE STRUCTURAL
CONCRETE. Concrete foundations shall be integral with and of the sane
class as that of the building floor unless otherw se indicated. Concrete
havi ng a conpressive strength of at |east 17 MPa 2,500 psi shall be used in
foundations that are entirely separated fromthe surrounding floor. A
prenol ded filler strip shall be installed between the foundation and fl oor
slab as shown. Foundation bolts, as required, shall be furnished for
proper positioning during the placenent of the concrete.

.3 FI ELD TESTS

After installation of the punping units and appurtenances is conplete,
operating tests shall be carried out to assure that the punping
installation operates properly.[ Make arrangenents to have the

manuf acturer's representatives present when field equi pnent tests are
made. ][ Field tests for fire service punps and engi nes shall conformto
NFPA 20.] Each punping unit shall be given a running field test in the
presence of the Contracting Oficer for a mninmumof 2 hours[ with each
conbi nation of electric notor and engine drive]. Each punping unit shal
be operated at its rated capacity or such other point on its head-capacity
curve selected by the Contracting Officer. Provide an accurate and
accept abl e met hod of measuring the discharge flow.[ Each engine shall be
operated for a mninumof 4 hours at a point of naxi mum hor sepower

i ndi cated on the punp head-capacity curve or such other point on the curve
sel ected by the Contracting Oficer.] [For subnersible punping units, an
insul ation resistance test of the cable and the notor shall be conducted
prior to installation of the punp, during installation of the punp, and
after installation is conplete. The resistance readings shall not be |ess
than 10 nmegohns.] Tests shall assure that the units and appurtenances have
been installed correctly, that there is no objectionabl e heating,

vi bration, or noise fromany parts, and that all manual and automatic
controls function properly. |f any deficiencies are reveal ed during any
tests, such deficiencies shall be corrected and the tests shall be
reconduct ed.

.4 FI ELD PAI NTI NG

Do not paint stainless steel, galvanized steel, and nonferrous surfaces.

4.1 Touch- Up Pai nting

Factory painted itenms requiring touching up in the field shall be
thoroughly cleaned of all foreign material and shall be prined and
topcoated with the manufacturer's standard factory finish.
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4.2 Exposed Ferrous Surfaces

Exposed ferrous surfaces shall be painted with two coats of enanmel paint
conform ng to SSPC Paint 21. Factory prinmed surfaces shall be

sol vent - cl eaned before painting. Surfaces that have not been factory
primed shall be prepared and prinmed with one coat of SSPC Paint 25o0r in
accordance with the enanel paint nmanufacturer's recomrendati ons.

.5 DEMONSTRATI ON

Upon conpletion of the work, and at a tinme designated by the Contracting
Oficer, the services of one or nore conpetent engineers shall be provided
for a training period of not less than [__ ] hours to instruct a
representative of the Governnent in the contents of the operation and

mai nt enance manual s for the equi pnent furni shed under these
specifications. These field instructions shall cover all the itens

contai ned in the bound instructions.

-- End of Section --
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