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SECTI ON 15140

PUMPS

PART 1  GENERAL

1.1 APPLI CABLE PUBLI CATI ONS:

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

M LI TARY SPECI FI CATI ONS

M L-P-2441 A (SUPP 1) Speci fication for Paint Epoxy-
Pol yam de, Cener al

AVERI CAN PETROLEUM | NSTI TUTE ( API)

APl Standard 610 Centrifugal Punps for General Refining
Service

HYDRAULI C | NSTI TUTE

Hydraulic Institute Standard for Centrifugal, Rotary, and
St andar d Reci procati ng Punps

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
B16. 5- 1981 Pi pe Fl anges and Fl anged Fittings
ANTI - FRI CTI ON BEARI NG MANUFACTURERS ASSCCI ATI ON ( AFBMA)

7-1972 Shaft and Housing Fits for Metric Radial Ball
and Rol |l er Bearings

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
A182/ A182- 87 Forged or Rolled Al oy-Steel Pipe Flanges,

Forged Fittings and Valves and Parts for High
Temperature Service

A276- 87 Stai nl ess and Heat-Resisting Steel Bars and
Shapes

A356/ A356M 84 Heavy- \Val | ed, Carbon Low Al loy, and Stainless
Steel Castings for Steam Turbines

A743/ A7A3M 87 Castings, Iron-Chromum Iron-Chrom um
Ni ckel, Corrosion Resistant, for Ceneral
Pur pose

C827-87 Early Vol ume Changes of Cenentitious M xtures

NATI ONAL FI RE PROTECTI ON AGENCY ( NFPA)

70- 87 Nati onal El ectrical Code
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STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)
PA1- 82 Shop, Field, and Mint enance Painting
SP10- 85 Near - White Bl ast O eaning
1.2 SUBM TTALS

The submttal requirenments of Section entitled ["Mechanical CGeneral
Requi rements"] ["CGeneral Requirenents”] applies to the following list.
Al itenms shall be submitted for Governnent approval .

NOTE: SELECT SECTI ON ENTI TLED " MECHANI CAL GENERAL REQUI REMENTS' FOR
NAVFACENGCOM PRQIECTS OR SECTI ON ENTI TLED " GENERAL REQUI REMENTS" FOR
C. O E. PRAJECTS.

1.2.1 Shop Drawi ngs, Manufacturers Data and Certificates of Conpliance
a. Fueling Punp (FP-1 through FP-3)
b. Fuel Transfer Punmp (FTP-1)

1.2.2 Certified Test Curves

Hydrostatic, performance, and NPSH tests shall be conducted at the
factory on each punp in accordance with Hydraulic Institute Standard for
centrifugal, Rotary and Reci procating Punps. Test each punp with the
actual motor which will drive the punp in the field. Test reports shall
bear the serial nunber of both punp and driver. Submt manufacturer's
certified reports of hydrostatic, performance, and NPSH tests. Submt
manufacturer's certified test curve. Al tests shall be w tnessed by
the Contracting Officer or his designated representative. The
Contractor shall give the Contracting Ofice [ ] days notice prior to
conduct ance of factory tests in order to schedul e witnessing of factory
test.

NOTE: ADD NUMBER OF DAYS. FOR C. O E. PRQIECTS, | NCLUDE IN MU SPECI FI C
Al R FORCE REPRESENTATI VES TO BE NOTI FI ED WHEN FACTORY TEST DATES ARE
SUBM TTED BY THE CONTRACTI NG OFFI CER.

1.2.2.1 Submi ttal Sequence

Performance testing shall not occur prior to acceptance of shop draw ng
submittal.

1.2.3 OBl Submittals

OvBl information shall be submtted for the punps and appurtenance
specified herein. Refer to Section entitled "Operation and Mi ntenance
Support Information (QOVBl)" for the information to be subnmitted.

PART 2 - PRODUCTS

2.1 DESIGN CONDI TI ONS

Shall be as specified in Section entitled "Mechani cal Equi pnent,
Fuel ing."
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2.2  FUELING PUWS (FP-1 THROUGH FP-3)
2.2.1 Capacity

Capacity shall be 600 gpm against a total head of [ ] feet when driven
at 3600 rpm Net positive suction head available NPSHA is [ ] feet of
water at 600 gpm Overall efficiency at design conditions of punp and
driver, connected, shall be mininumof [ ] percent. Punp head capacity
shall be continually rising and shall be free of dips and valleys from
design point to shut-off head. Punp shut-off head shall not be |ess
than [ ] feet nor nore than 690 feet. Punp shall be capable of at

| east a 10% head increase at rated conditions by installing a new

i npeller. Punps shall not overheat or be damaged in any way while
operating continuously at a mninumflow condition of 150 gpm and
continuously at a maxi mumflow condition of 750 gpm The unit will also
be required to operate at a flow of 75 gpmw thout vibration. These
punps are for parallel operation and shall have equal head at m ni num
conti nuous stable flow, plus or mnus 2 percent. Head at 150 gpm shal
be [ ] feet.

NOTE: | NSERT SI TE SPECI FI C PUVP REQUI REMENTS
2.2.2 Ceneral Requirenents

The punps for this service shall neet the requirenments of APl 610.
Whenever the information contained herein conflicts with said standard,
the information here shall govern. The punps for this service shall run
at a nominal 3600 rpm and shall be single stage centrifugal

hori zontal ly nounted, vertical or radial splitcase, enclosed inpeller
with end suction and top vertical discharge. Punps shall be of the back
pul I -out design to permt renoving case half fromrear for access to
internal parts wi thout disturbing the suction or discharge piping or the
driver. Al parts shall be factory inspected so that parts are

i nterchangeabl e. Punps and notors shall be furnished as conplete units
as herein specified. Punp assenbly shall be statically and dynamically
bal anced for all flowrates fromno flow to 120% of design fl ow.

2.2.2.1 The punp shall require no nore than 15 feet of net positive
suction head (NPSHR) when it is operated with water at a capacity of 600
GPM at rated head and speed. A hydrocarbon reduction or correction
factor shall not be used.

2.2.2.2 The punp shall be horizontal, single stage, single suction

with doubl e volute construction to assure radial balance. It shall be
designed to permt renmoval of the inpeller, shaft, bearings and bearing
housi ng as an assenbly, wi thout disconnecting the suction or discharge

pi pi ng.

2.2.2.3 The punp case shall be 6 inch end suction, 4 inch centerline
di scharge type for ease of piping alignment with O ass 150 pound fl ange
rati ngs per ANSI B16.5. The case shall be designed for 275 PSI maxi mum
operating pressure. The suction and discharge flanges as well as the
cover bolting surfaces shall be backfaced or spotfaced for positive bolt
seating. The radial case to cover split shall be a netal-to-netal fit
with a confined, controlled conpression gasket.
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2.2.2.4 The punp cover shall contain a stuffingbox designed to accept
a bal anced nechanical seal. The stuffingbox shall have a m ni mum of 4-
1/2 inch studs for seal gland bolting. The gasket fit for seal gland to
stuffingbox shall be of the controlled conpression type with netal -to-
metal joint contact.

2:2.2.5 Bot h case and cover are to be fitted with renewabl e wear

2.2.2.6 The inmpeller shall be of the enclosed type, dynam cally and
hydraulically balanced. It shall be key driven, held in place by a
positive lock, threaded against rotation. The running clearance between
the inpeller and case-cover wear rings will be no I ess than .018 inches.

2.2.2.7 Mechani cal Seal: A single balanced nechani cal seal per API
610 code BSTFM of single spring design shall be supplied. The sea

gl and shall be taped for three connections and each shall be stanped for
identification as follows: Q for quench; F for flush; and D for drain.
A non-sparking throttle bushing pressed into the seal end pl ate agai nst
and out side shoul der shall be provided to mnimze | eakage on conplete
seal failure

2.2.2.8 Bearing Housing: Q1 lubricated anti-friction, radial and

t hrust bearings of standard design shall be supplied. The bearings
shall be selected to give a minimumL-10 rating life of 25,000 hours in
conti nuous operation. Bearings shall be retained on the shaft and
fitted into housings in accordance with AFBMA 7. Locking of the bal
thrust bearing to the shaft shall be by series Wtang type washer

M ni mrum spaci ng between bearing centerlines shall be 6.5 inches.

2.2.2.9 A sight glass for checking oil level with a pernmanent
i ndication of proper oil |evel shall be supplied.

2.2.2.10 The bearing housing shall be finned for maxi mum air cooling
and heat dissipation.

2.2.2.11 Beari ng housings shall be equipped with Iabyrinth type end

seal s and defl ectors where the shaft passes through the housing; I|ip-
type seals shall not be used. Deflectors shall be made of non-sparking
material. The deflector design shall effectively retain oil in the

housi ng and prevent entry of foreign material into the housing.

2.2.2.12 Shafts shall be of anple size to transmt the maxi mumtorque
requi red under specified operating conditions, and to with stand
continuously all stresses resulting from supported weights, thrusts and
starting, including across-the-line notor starting. It shall be key
seated to provide positive drive for the coupling, shaft sleeve and

i mpel | er.

2.2.2.13 A repl aceabl e hooked-type shaft sl eeve, |ocked in place by
the inpeller shall extend under the mechanical seal and gl and.

2.2.2.14 A spacer coupling shall be supplied. The spacer |ength shal
permt the renoval of the assenbl ed pullout el enment w thout disturbing
the driver or the suction and discharge piping. Couplings shall be
properly keyed in place. Cylindrical fits shall be Iight enough to
pernmt easy renoval of the hub in the field without the need for
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heating. A service factor of at least 1.5 shall be used in selecting
coupl i ngs based on manufacturer's ratings.

2.2.2.15 Removal coupling guards of the non-sparking type shall be
supplied. They shall conply with the requirenments of OSHA

2.2.2.16 Total indicated shaft runout at coupling end shall be 0.001
inches or less. Total shaft deflection shall be no nore than 0.002
i nches at face of stufffingbox.

2.2.2.17 Basepl ate: The baseplate shall be of cast iron construction
It shall be of the drain pan style, sloping fromback to front.
Connections for a drain shall be tapped (1 inch mnimm at the punp end
and |located to affect conplete drainage. A grout hole of at |least 8

i nches m ni num di aneter shall be supplied and shall have 1/2 inch

m ni mumrai sed |ip edge.

2.2.2.18 Materials: No zinc, brass, bronze or other copper bearing
all oy shall cone in contact with the fuel

2.2.2.19 The case and cover shall be constructed of stainless steel
ASTM A743 GR CF8M or ASTM A743 GR CA6NM or al um num A356 GR T6.

2.2.2.20 Impel ler material shall be stainless steel ASTM A743 GR CF8M
or A743 CA 6NM

2.2.2.21 \War rings shall be stainless steel ASTM A 182 GR F6 or ASTM
A276 TP410 or 416

2.2.2.22 Shaft shall be stainless steel ASTM A276 type 410 or 416 with
renewabl e shaft sleeve of ASTM A276 type 316L with hard faci ng under
nmechani cal seal gasket.

2.2.2.23 Testing: Al shop testing shall be performed in accordance
with the Hydraulic Institute Standard (latest edition).

2.2.3 Servi ce Nanepl ate

A punp service naneplate, of type 18-8 stainless steel or nonel
attached by stainless steel pins at an accessible point on the punp,
shall be furnished in addition to the identification naneplate. The
punp service naneplate shall be stanped with the follow ng information

Manuf acturer's nane

Serial nunber of punp

Capacity, gpm

Punpi ng head, ft.

Maxi mum specific gravity of fluid to be punped
Revol utions per mnute

Hor sepower of driver

2.2.4 Identification Nanmeplate

A punp identification naneplate of Type 18-8 stainless steel or nonel
shall be provided and securely attached by stainless steel pins to a
conspi cuous pl ace on the punp head. Tagging in letters 1/4" high shal
bear the equi pnent nunber as shown on the Draw ngs.
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2.2.5 Exterior Priner Coat

Exterior surfaces of the baseplate shall be prined by the manufacturer.
Coating shall be applied neeting requirenments of SSPC PA 1. Surface

cl eaning shall meet requirements of SSPC SP 10. Metal primer shall be
zinc rich paint conforming to specification ML-P-24441, Type 1, d ass
3. Dry filmthickness shall be 2 to 4 nmils

2.2.6 Exterior Topcoat

Manuf acturer's standard exterior topcoat shall be applied at factory to
t he base pl ate.

2.2.7 Mbt or s

2.2.7.1 Mot or shall be furni shed by the punp manufacturer and shall be
suitable for the environment and operating conditions to which it wll
be subjected. Provide space heaters suitable for operation on 460 volts
within the notor enclosure to prevent noisture condensation after shut-
down. Mbdtor shall be UL listed for use in dass |, Division 1, Goup D
hazardous areas, and shall have a maxi numtenperature rating of "T2D -
419 degrees F' as defined by NFPA 70. The notor namepl ate shall include
the tenperature rating of the notor and | ocked-rotor indicating code
letters in accordance with NFPA 70, Table 430-7(b).

2.2.7.2 Voltage rating shall be 460 volts, 3 phase, 60HZ. Mdtor

nom nal speed shall match punp. Mdtors shall be capabl e of delivering
rated horsepower output successfully and continuously under condition of
vol tage variations of 10% above or bel ow rated voltage.

2.2.7.3 Size of notor shall be a mininum|[ ] horsepower for Fueling
Punp and [ ] horsepower for Fuel Transfer Punp. Punp manufacturer
shal | assure the specified output and proper operation of the punp

wi t hout bei ng overl oaded at unity service factor when operating at any
poi nt on the punp performance curve. |In addition to having sufficient
hor sepower - out put rating at rated speed, notor shall have performance
characteristics which will allow wthout injurious overheating of the
notor, accelerating the load fromstandstill to rated speed under
conditions of ten (10) starts per hour. Attention is specifically
directed to the fact that thermal characteristics of notors with regard
to capability for accelerating the |oad may vary greatly from notor
manuf acturer to nmotor manufacturer, notw thstandi ng that the horsepower
rating may be the sane. It is the punp manufacturer's responsibility to
provide notors with adequate thermal starting characteristics as well as
adequat e rat ed-speed operating characteristics. Service factors shal
conformw th NEMA standards; however, service factors are only
applicable at rated nanepl ate voltage and frequency. Since all system
vol tages are subject to variation, service factors above unity shall not
be applied in sizing notor.

NOTE: | NSERT HORSEPOAER REQUI RED,

2.2.7.4 Mot or shall be squirrel-cage induction type. Mtor shall be
NEMA Design B (normal -torque, |ow starting current).

2.2.7.5 Mot or insul ation shall be non- hydroscopic, NEMA O ass H 180
degrees C. Stator wi ndings shall be epoxy inpregnated. The
i npregnations shall be applied by the vacuum and pressure process.
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2.2.7.6 Wnding tenperature rise, (based on a maxi mrum anbi ent
temperature of 40 degrees C at 3300 feet altitude) shall not exceed 80
degrees C

2.2.7.7 Beari ngs shall be AFBMA m nimum L10 |life of 60,000 hours or
L50 life of 300,000 hours suitable for the size, type, and application
when the punp is operating at the specified fl ow and head.

2.2.7.8 Mot or encl osures shall be totally encl osed, weather seal ed
fan cool ed, expl osion-proof and shall be listed and | abeled for O ass |
G oup D areas. Provide bronze ground bolt on notor enclosure. Al

not or external electrical connections shall be termnated within a
singl e term nal housing.

2.2.7.9 The dynam c bal ance, overspeed w thstand capability, and sound
power |evels of the notor shall conformw th NEMA standard requirenents.

2.2.7.10 The punp manufacturer shall furnish the Contracting O ficer
with the recommended m nimumrun tinme for the notor

2.2.7.11 Punp notor shall be provided with tenperature limting
thernostats within the motor frame when required to neet Class |, Goup
D requirenents.

2.2.7.12 Punmp nmotor shall be furnished with lifting |ugs on the notor
casi ng.

2.2.7.13 Wndings and nunber of |eads brought to the notor termnal
box shall be suitable for [ ] horsepower across the line starting.
Leads shall also be provided for frane thernostats in the sane term na
box. Terminal fittings or box shall be provided to accormbdate [ ] and
necessary control conductors. Leads brought out shall be identified and
provided with termnal |ugs.

NOTE: | NSERT HORSEPOAER REQUI REVENTS AND SPECI AL TERM NAL BOX
REQUI REMENT.

2.3 FUEL TRANSFER PUMP ( FTP-1)
2.3.1 Capacity

Capacity shall be 50 gpm against a total head of [ ] feet when driven
at 1800 rpm NPSHA is [ ] feet of water at 50 gpm Overall efficiency
at design conditions of punp and driver, connected, shall be mninum |

] percent. Punp head capacity shall be continually rising and shall be
free of dips and valleys fromdesign point to shut-off head. Punp shal
be capable of at |east 10% head increase at rated conditions by
installing a new inpeller

NOTE: | NSERT SI TE SPECI FI C PUMP REQUI REMENTS

2.3.2 Assenbl y

The punmp for this service shall nmeet the requirenments of APl 610, 6th
Edition. Werever the information contai ned herein conflicts with said

standard, the information here shall govern. The punp for this service
shall run at a nomi nal 1800 rpm and shall be a [single stage], [multi-
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stage] vertical turbine punp. Punp and notor shall be furnished as a
conplete unit as herein specified. Punp assenbly shall be statically
and dynamically bal anced for all flowrates fromno flowto 120% of
design fl ow

NOTE: SELECT PUMP STAGE REQUI REMENTS.
2.3.3. Materi al s

The materials of construction for the punp shaft shall be stainless
steel. Al other nmaterials shall be of non-corrosion naterials.

2.3.3.1 Mechani cal Seal : Bal anced type.
2.3.4 Construction

Castings used for any part of punps shall be sound and free of shrink or
bl ow hol es, scale, blisters, and other simlar casting defects. The
surfaces of casting shall be cleaned by sand or shot blasting, pickling,
or other standard nmethods used by the manufacturer. Al nold parting
fins and remains of gates and risers shall be either chipped, filed, or
ground flush with the surface of the casting. The repair of casting

| eaks and defects by peening or by the use of cenent compounds is

pr ohi bi t ed.

2.3.4.1 Coupl ings: Couplings shall be flexible and self-aligning.

The couplings shall be of the spacer-type with a spacer of sufficient
length to permt replacenent of the mechanical seal assenbly w thout
renoving the notor. The punp half coupling shall be of such design that
it can be renoved w thout the use of heat. Coupling halves shall fit
tightly to the shafts of the punp and the driver so as not to becone

| oose during operation. The coupling shall be provided with an OSHA
approved coupling guard.

2.3.4.2 Impeller: Inpeller shall be keyed to the shaft for radia

| oads and fixed in the axial position by shaft sleeve nuts, or other
positive positioning device. |Inpellers shall be held to the shaft so
that the inpeller will not becone | oose should the punp accidentally
rotate in reverse direction. The inpeller shall be statically and
dynami cal |y bal anced and be provided with anti-reversing rachet.

2.3.4.3 \Wear rings: Renewable wearing rings shall be positively

| ocked on the inpeller. Waring rings shall fit with close tol erances
so as to permt a mininumof recirculation. Positive |ocking case
wearing rings shall be provided so that the case wearing rings will not
rotate or change position in the case.

2.3.4.4 Shaft: Shaft shall be designed with a high safety factor to
easily withstand the torsional |oads and other stresses to which it may
be subjected. It shall be so designed that there will be no detrinenta
vi bration stresses. Surfaces shall be ground to accurate di nensions.
Shaft deflection shall be limted to 0.0015 inch maxi num when neasur ed
at the face of the nmechani cal seal under the operating condition of zero
flow at shut off head. Shaft shall be protected through the nechanica
seal by nmeans of a shaft sleeve. Seal piping fromthe discharge to the
nmechani cal seal shall be provided
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2.3.4.5 Fi ni shing: Passageways and inpellers shall be finished to
permt maxi num efficiency and provi de noi se reduction. Overall sound
| evel s shall not exceed OSHA limts.

2.3.4.6 Bearings: Bearings shall be grease-lubricated with a grease
fitting nmounted above the base. Heavy duty ballbearings with a high
safety factor shall be provided. Provide double row thrust bearing to
handl e thrust and Iimt end play and provide graphite alloy throat
bushing to assist in maintaining shaft alignnment and to prevent

contam nants fromentering the mechani cal seal area.

2.3.4.7 Drilling and Tapping: Casting shall be drilled and tapped for
drain and seal recirculation lines. Al connections shall be provided
wi th plugs.

2.3.4.8 Basepl ate: Basepl ate shall be suitable for pedestal nounting.
Anchor bolt holes shall be 7/8 inch dianeter.

2.3.4.9 Speci al Tools: Punps shall be furnished with special tools
necessary to dismantl e and reassenble the unit.

2.3.4.10 Service Naneplate: A punp service naneplate, of type 18-8
stainl ess steel or nonel, securely attached by stainless steel pins at
an easily accessible point on the punp, shall be furnished in addition
to the identification nanmeplate. The punp service naneplate shall be
stanped with the foll ow ng i nformation:

Manuf acturer's nane

Serial nunber of punp

Capacity, gpm

Punpi ng head, ft.

Maxi mum specific gravity of fluid to be punped
Revol utions per mnute

Hor sepower of driver

2.3.4.11 Identification Nanmeplate: A punp identification naneplate of
Type 18-8 stainless steel or nonel shall be provided and securely
attached by stainless steel pins to a conspi cuous place on the punp
head. Tagging in letters 1/4 inch high shall be the equi pment nunber as
shown on the Draw ngs.

2.3.4.12 Exterior Prinmer Coat: Exterior surfaces of the punp and
basepl ate shall be primed by the manufacturer. Surface cl eaning shall
nmeet requirenents of SSPC SP 10. Metal primer shall be zinc rich paint
conform ng to specification ML-P-24441 Type 1, Cass 3. Dy film

t hi ckness shall be 2 to 4 mls.

2.3.4.13 Exterior Topcoat: Manufacturer's standard exterior topcoat
shall be factory applied and shall be white.

2.3.5 Motor: Refer to Fueling Punp Mt or.
PART 3 - EXECUTI ON

3.1 PREPARATI ON FOR SHI PMENT

3.1.1 Rust Preventative
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Exteri or machi ne surfaces shall be coated with a rust preventative
Punps shall be disassenbled after the shop running tests and inspected,
and internal parts shall be coated with a rust preventative before
reassenbl i ng.

3.1.2 O osure of Openings

Thr eaded openi ngs shall be provided with metallic plugs or caps.

Fl anges shall be gasketed with rubber and closed with 3/16 inch thick
pl ate of the sane outside dianeter as the match flange. A m ni num of
four full-dianeter bolts shall hold closure in place.

3.1.3 Assenbly

Punps shall be shipped assenbled or a field service engineer shall be
furnished to supervise the field assenbly at no additional cost to the
Cover nnment .

3.1.4 Braci ng

Each unit shall be suitably prepared for shipnent, supported and braced,
with auxiliary equi pment secured to prevent danage during shipnent.

3.1.5 Vapor inhibiting waps

Exposed shafts and shaft couplings shall be wapped w th water proof
nol dabl e waxed cl oth or vapor inhibitor paper. The seanms shall be
seal ed wi th adhesive tape.

3.1.6 Shi ppi ng ldentification

Each punp shall be identified with a metal tag showi ng the item nunber.
Mat eri al shi pped separately shall be marked with a netal tag indicating
the item nunber for which it is intended

3.2 | NSTALLATI ON

Install equi prent and conponents true to line, |evel and plunb, and
nmeasured from established benchmark for reference points. Follow
manuf acturer's recomended practices for equi pment installation
Provi de required cl earances between equi prent conponents. Equi pnent,
appar atus, and accessories requiring normal servicing or maintenance
shal |l be easily accessible.

3.2.1 Anchoring

Anchor equi pnent in place as indicated on the draw ngs or per

manuf acturer's recomrendati ons. Check alignment of anchor bolts and/or

bolt holes before installing equi pment and cl ean-out associ ated sl eeves.
Do not cut bolts due to misalignment. Notify the Contracting Oficer of
errors and obtain the Contracting Oficer's acceptance before proceeding
with corrections. Cut anchor bolts of excess length to the appropriate

l ength w thout damage to threads

3.2.2 G outing

Equi pnrent which is anchored to a pad shall be grouted in place. Before
setting equi pnent in place and before placing grout, clean surfaces to
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be in contact with grout, including fasteners and sl eeves. Renove
standi ng water, debris, oil, rust, coatings and other materials which

i mpair bond. C ean contam nated concrete by grinding. Cean neta
surfaces of mll scale and rust by hand or power tool methods. Provide
formwork for placing and retaining grout. Gout to be non-netallic
non-shrink, fluid precision grout of a hydraulic cenentitious system
with graded and processed silica aggregate, portland cenent, shrinkage
conpensati ng agents, plasticizing and water reduci ng agents; free of

al um num powder agents, oxidizing agents and inorgani c accel erators,

i ncludi ng chlorides; proportioned, pre-m xed and packaged at factory
with only the addition of water required at the project site. Gouting
to nmeet requirenments of ASTM C827. Performall grouting in accord with
equi pnrent manufacturer's and grout nmanufacturer's published

speci fications and recommendati ons.

3.2.3 Level ing and Ali gni ng

Level and aligning equipnent in accord with respective manufacturer's
publ i shed data. Do not use anchor bolt, jack-nuts or wedges to support,
| evel or align equipnment. Install only flat shins for |eveling

equi pnent. Place shinms to fully support equipnent. Wedging is not
permtted. Shins to be fabricated flat carbon steel units of surface
configuration and area not |ess than equi pment bearing surface. Shins
to provide for full equipnent support. Shimto have snooth surfaces and
edges, free fromburrs and slivers. Flanme or electrode cut edges not
accept abl e.

3.2.4 Direct Drives:
Al ignment procedure follows.

3.2.4.1 Rotation Direction and Speed: Check and correct drive shaft
rotation direction and speed.

3.2.4.2 End Play: Run drive shafts at operational speed. Determne
whet her axial end play exists. Run drive shaft at operational speed and
mark drive shaft axial position when end play exists. Block drive shaft
in operating position when aligning drive shaft with driven shaft.

3.2.4.3 Shaft Leveling and Radial Alignment: Check shaft |eveling by
pl aci ng a strai ghtedge across the two coupling half faces in both
hori zontal and vertical planes.

3.2.4.4 Angular Alignnent and End C earance: Check angul ar alignnent
and end cl earance by inserting a feeler gage at 4 points, 90 degrees
apart around outer edges of coupling hal ves.

3.2.4.5 Fi nal Recheck: Check adjustments with dial indicator after
conpl eting recheck. Align shafts within 0.002 inch tol erance, except as
ot herwi se required by nore stringent requirenents of equi prment
manuf act ur er.

3.2.5 Start-Up Representative

A manufacturer's field service representative shall be provided at no
addi tional cost to the Governnent to check the punps for proper

operation prior to start-up and also to witness as a mnimmthe first
two days of operation. Any additional time required due to delays or
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corrections by the Contractor shall be provided at no additional cost to
the Governnent. The manufacturer's field service representative shall

al so instruct the required personnel in the proper operation and

mai nt enance of the punps.

NOTE: CONSULT WTH COMVAND FUEL FACI LI TI ES ENG NEER TO DETERM NE | F
ADDI TI ONAL TRAI NI NG | S REQUI RED.

--END OF SECTI ON- -
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