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NOTE: This specification covers the requirenents
for condensate return punp units and condensate
steam punps. Delete, select or rewite any of the
foll owi ng paragraphs as required by project
condi ti ons.

This specification includes units to indicated
equi val ent direct radiation (edr) wth discharge
pressures of up to 60 pounds per square inch, gage
450 ki | opascal

Motors are covered in Section 26 60 13.00 40
LOW VOLTAGE MOTORS

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

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

Comrent s and suggestions on this guide specification
are wel cone 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 subnitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
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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 RID outside of the Section's
Reference Article to autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the 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.
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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 ( ASME)

ASME BPVC SEC VIII D1 (2007; Addenda 2008) Boil er and Pressure
Vessel Code; Section VIIIl, Pressure
Vessel s Division 1 - Basic Coverage

HYDRAULI C | NSTI TUTE (H)

H MLOO (2005) Conplete Set of Centrifugal
Reci procating, Rotary and Vertica
Centrifugal /Vertical Punp Standards

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 1940-1 (2003; Corrigendum 2005) Mechani ca
Vi bration - Balance Quality Requirenents
for Rotors in a Constant (Rigid) State -
Part 1: Specification and Verification of
Bal ance Tol erance - Internationa
Restrictions

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

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

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Generators

1.2 SUBM TTALS
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NOTE: Review Subnittal Description (SD) definitions
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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 minimumrequired 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 following 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA proj ects.

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

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

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs

Submit the following in accordance with paragraph entitl ed,
"CGeneral Requirenents," of this section.

Connecti on Di agrans

Control Di agrans

Fabri cati on Draw ngs

Install ati on Draw ngs
SD- 03 Product Data

Submit Manufacturer's catal og data for condensate punps show ng
equi pnent foundation data and equi pnent and performance data
i ncludi ng performance curves and indicating brake power, head
(liter per minute) (gpm, and NPSH.

SD-06 Test Reports

Ensure test reports for condensate punps consist of punmp flow
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capacity tests in accordance with the paragraph entitled,
"Testing," of this section.

Punp Fl ow Capacity Tests
Efficiency Tests
Vi bration Tests

SD-07 Certificates

Li sting of product installations for the following itens shall
include identification of five installed units sinmlar to those
proposed for use, that have been in successful service for a

nm ni rum period of five years. Include within list, purchaser,
address of installation, service organization, and date of
installation.

Condensate Return Punp Units
Condensat e Recei ver
Reci procating Steam Punps

Submit certificates for the following itenms show ng confornmance
with the referenced standards contained in this section.

Condensate Return Punp Units
Condensat e Recei ver
Reci procati ng Steam Punps

1.3 GENERAL REQUI REMENTS
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NOTE: |If Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON,
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, applicable requirenents

t herefrom shoul d be inserted and the foll ow ng
paragraph deleted. |If Section 23 05 48 VI BRATI ON
AND SEI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PMENT
is not included in the project specification,

appl i cabl e requirements therefrom should be inserted
and the second paragraph deleted. |If Section

26 60 13.00 40 LOWVOLTAGE MOTORS is not included in
the project specification, applicable requirenents

t herefrom shoul d be inserted and the third paragraph
del et ed.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

[Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTILATI ON, AND EXHAUST
SYSTEMS applies to work specified in this section.]

[ Section 23 05 48 VI BRATI ON AND SEI SM C CONTROLS FOR HVAC Pl PI NG AND
EQUI PMENT applies to work specified in this section.]

[Section 26 60 13.00 40 LOWVOLTAGE MOTORS applies to this section.]

Connection Diagrans for condensate punps shall show details of cable and
not or connecti ons.

Submit Control Diagrams for condensate punps showi ng notor starters,
rel ays, or any other conponent necessary for safe operation.
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Fabrication Drawi ngs for condensate punps shall indicate size, type, and
efficiency rating.

Ensure Installation Drawi ngs for condensate punps are in accordance wth
the manufacturer's recomended instructions.

Submit Manufacturer's catal og data for condensate punps showi ng equi pnent
foundati on data and equi prent and performance data includi ng performance
curves and indicating brake power, head (liter per mnute) (gpm, and NPSH

1.3.1 Factory Tests

The manufacturer shall test the punp and subnmit prior to shipnent of the
finished punp the follow ng test data:

Punp Fl ow Capacity Tests - Punp flow shall conformto requirenents
listed in accordance with paragraph entitled, "CONDENSATE- RETURN
PUMP UNITS," of this section

Efficiency Tests - Punp efficiency shall conformto the approved
desi gn docunents

Vi bration Tests - Vibration tests shall conformto requirenents
listed in accordance with paragraph entitled, "TESTING" of this
section.

PART 2 PRODUCTS

2.1 CONDENSATE RETURN PUMP UNI TS

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

NOTE: Revise part title as necessary to include
punp nunber series.

Drawi ng schedul es shoul d indicate data sel ected from
the following to conpletely define the grinp (grp)
| ow pressure systens:

Nomi nal

Equi val ent

Di rect Appr oxi nat e

Radi ati on Punmp @Gl | ons St or age
Squar e Capacity St ored Bet ween Capacity
Feet GPN Start/ Stop Gal

1, 000 1.5 1.0 10

2, 000 3.0 1.5 10

4, 000 6.0 4.5 14

6, 000 9.0 4.5 14

8, 000 12.0 6.5 16
10, 000 15.0 7.5 25
15, 000 22.5 11. 25 30
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20, 000 30.0 15.0 35

25, 000 37.5 18. 75 40
30, 000 45.0 22.5 45
40, 000 60.0 30.0 50
50, 000 75.0 37.5 60
75, 000 112.5 56. 25 80
100, 000 150. 0 75.0 150
Nomi nal

Equi val ent _

D rect Punmp Appr oxi mat e

Radi ati on Capacity Gl | ons St or age
Squar e Litre Stored Between Capacity
Metre Per Mnute Start/ Stop Litre

93 5.7 3.79 38

186 11.4 5. 68 38

372 22.7 17. 03 53

557 34.1 17. 03 53

744 45. 4 24.61 61

930 56. 8 28. 39 95
1394 85.2 42.59 114
1858 113.6 56. 78 133
2322 41.9 70. 98 151
2787 170. 3 85. 17 170
3716 227.1 113.56 189
4645 283.9 141. 95 227
6968 425. 8 212.93 303
9300 567. 8 283.91 568

Units should be selected to handle a m ni num of
three tinmes the nornmal condensate fromthe system
Nor mal condensate neans, for the purposes of this
specification, 1/4 pound per hour per square foot 6
kil ogram per square neter per hourequival ent direct
radiation (edr) or 0.5 Gallon per minute per 1,000
square feet 2 liter per minute per 100 square neter
edr except when snall boilers are invol ved.

Di scharge pressures and punp revol utions per ninute
shoul d be indi cat ed.
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Recei ver capacity should be indicated as nom nal
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NOTE: Punp and Motor bal ance shall conformto | SO
Std. 1940/1 - (1986) Bal ance Quality Requirenents of
Rigid Rotors - Determination of Perm ssible Residua
Unbal ance unl ess ot herwi se noted. Mbdtor vibration

| evel s shall conformto NEMA Specification MG 1,

Mot ors and Cenerators, Part 7 unless otherw se noted.

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

Factory assenbl e condensate-return punp units and include condensate
receivers, notor-driven punp(s), nmanual and automatic |iquid-Ieve
controls, and other accessories as specified herein or which may be
necessary for conplete and satisfactorily operating units(s).

Punp(s) and all accessories mounted on the receiver and unit(s) shall be
complete with all interconponent piping and wiring. Receiver and unit(s)
shal |l be conplete with all interconmponent piping and wiring. Receiver
shal | have integral cast lugs for securing to nounting surface. Punp
suction piping shall contain a shutoff valve for punp servicing.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Wen npre than one unit is involved, rewite
to include unit identification or indicate on the
drawi ng schedul e.
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Condensate-return punp units shall be [sinplex] [duplex] type.

Condensate-return punp unit shall be factory tested for capacity and
pressure.

1.1 Punps

Punps shall be cl ose coupled or flexible coupled with guard centrifuga
volute vertically or horizontally nounted on or next to receiver. Punps
shall conformto applicable requirenents of |SO 2858and | SO 5199 H MLOO
standards and shall be bronze nounted. Casing shall be cl ose-grai ned cast
iron with renewable wearing ring. Provide tapped openings for autonatic
venting, draining, and pressure-gage connection. Punp shaft shall be A'S
Type 300 series corrosion-resistant steel. Pump seal shall be

manuf acturer's standard for continuous service at 121 degrees C 250 degrees
F, mninmnum at seal rotating and stationary nenbers interface and 98
degrees C 209-degree F punped fluid. Conpensate inpeller for hydraulic
thrust, balance rotating assenbly, and ensure strength of shafting such
that when punp is operating at its worst hydraulic condition, vibration
readi ngs conformto | SO 1940-1,[G6.3] [&.5] [GL.0][___ ]. Punps shall be
capabl e of handling 98 degrees C 209-degree F condensate w thout cavitation
or vapor binding while delivering specified capacity.

1.2 Mot or Requi renents
Motors shall be vertical or horizontal and conformto NEVA MG 1,

requi renents specified under the electrical sections of the specifications
and to the followi ng additional requirenents.
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2.

Mot or insulation shall be Cass Hor manufacturer's standard and be
suitable for satisfactory operation under the foll owi ng conditions:

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Rewite follow ng tenperatures to suit
proj ect.

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

Still air at 65 percent relative humdity, with service-location
tenperatures to 50 degrees C 122 degrees F

Thermal conduction al ong notor shaft inmersed in 98 degrees C
209- degree F water

Proximty of notor to receiver surfaces at 98 degrees C 209 degrees F
Lubricants shall be specifically suitable for high-tenperature service.
1.3 Recei ver
Condensat e receiver shall be a single tank constructed of close-grained
cast iron with a minimumreceiver wall thickness of 8 mllimeter 5/16 inch
or steel with a rust-resistant interior coating.

Fit each receiver with

Redl i ne borosilicate gage glass and nonferrous shutoff valve assenbly
for use in case of glass breakage.

External inlet strainer with renovabl e basket for punp protection.

Thermoneter with separable well conformng to requirenents specified
el sewhere in this section.

Recei ver top-vent connection and drain at |owest point. Assenble drain
closures with tetrafl uoroethyl ene tape.

.1.4 Controls

Si npl ex-unit control shall consist of a float-operated switch UL rated for
the | oad i nmposed and wired to the notor. Float and float armshall be A'S
Type 304 or 316 corrosion-resistant steel. Copper float nechani sns are not
accept abl e.

Dupl ex-unit control shall consist of a float-operated automati c mechanica
alternator controlling at two levels with doubl e-pole alternating swtches
and operated by a single float. Control shall automatically alternate
operation of two punps to deliver total capacity of two punps under

peak-1 oad conditions, and autonatically operate second punp should on-Iline

punp fail. Switch shall be UL rated for the | oad i nposed and be wired to
nmotors. Float and float armshall be AISI Type 304 or 316
corrosion-resistant steel. Copper float nmechani sns are not acceptable.

Dupl ex unit control shall consist of an autonmatic electric sequence
controller used in conjunction with two notor controllers, two sel ector
switches, and two float switches, conplete with interconmponent wiring,
installed in a NEMA Type 1 encl osure nounted on the receiver. Provide
sel ector switches with automatic OFF positions. Provide a

nonent ary-contact test pushbutton. One float switch shall control the
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alternator to provide automatic alternation of the two punps. Second fl oat
swi tch shall provide simultaneous operation of two punps to deliver tota
capacity of two punps under peak-load conditions and automatically operate

second punp should on-line punp fail. Switches shall be UL rated for the
| oad i nposed. Floats and float arns shall be Al SI Type 304 or 316
corrosion-resistant steel. Copper float mechani sns are not acceptable.

2.2 CONDENSATE RECEI VER
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NOTE: Select for built-up units where crp series
capacities are inadequate.

Built-up units may utilize reciprocating steam punps
or centrifugal punps with respective
punpi ng- equi pnent speci fications supplenented to
suit project requirenents.

If an ASME vessel is required, choose the first
paragraph; if a manufacturer's standard vessel is
sufficient, choose the second paragraph

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Desi gn and construct receiver in accordance with ASVE BPVC SEC VIl D1 for
operation under atnospheric conditions but certified as hydrostatically
tested at 690 kil opascal 100 pounds per square inch, gage.

Recei ver shall be manufacturer's standard vessel
2.2.1 Materi al s and Construction

Construct receiver of either cast iron or galvanized steel [and be a
standard item of the manufacturer] wi th di shed heads, indicated openings
including those for vent, inlets, discharge, drain, gage-glass connections,
and | evel -control devices. M ninmumtank opening shall be 25 mllineter
1-inch iron pipe size. Couplings shall be forged carbon steel.
Nozzl e- pi pi ng wei ght shall be Schedule 80. Piping, flanges, and fittings
shall conformto specifications for connecting condensate piping system

Mount recei ver as indicated.

Provi de one 280 by 380 mllineter 11- by 15-inch gasketed nmanhole at a
point in the head or shell for access when receiver is in place.

Sandbl ast receiver internal surfaces, including nozzles, to white nmetal, to
a profile required by the coating manufacturer. Coat internal surfaces
with a multiple-coat baked or air-dry phenolic systemto produce, in not

| ess than three coats, a dry-filmthickness of not |less than 0.175
millineter 7 mils. Ensure coating is certified as suitable for continuous
service when inmmersed in condensate at a tenperature not |ess than 149
degrees C 300 degrees F

2.2.2 Accessori es

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Suppl enent followi ng text with specifications
for control devices to suit punps sel ected

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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Provi de receiver with a shutoff-val ve-equi pped gage-gl ass assenbly to
indicate liquid |level over not |ess than 80 percent of receiver dianeter
fromthe bottom Gage glass shall be red-lined borosilicate glass and
fitted with wire or sheet-netal guards.

.3 RECI PROCATI NG STEAM PUMPS ( RSP)

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Select for renote-locati on condensate punpi ng
applications, where no electrical power is

avai |l able. Coordinate with specification of
condensate receiver. Wighted or pilot

fl oat - operated steam control valve, piped-cylinder
end drains, and traps for continuous condensate
renoval , steam pressure-reduci ng or speed-governor
val ve as necessary, and discharge line-relief valves.

Show si ze or capacity on draw ngs.

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

Punp shall be horizontal duplex doubl e-acting reciprocating type.
Punp speed, capacity, materials construction, and installation shal
conformto applicable requirenments of |SO 2858 and | SO 5199 H MLOO
St andards, as nodified and suppl enented herein

Ensure steamend is rated at not |ess than 1725 kil opascal 250 pounds per
square inch (psi) working steam pressure.

Ensure liquid end is rated at not |ess than 860 kil opascal at 100 degrees C
125 psi at 212 degrees F.

. 3.1 Construction

Punp shall be fully bronze-fitted, except that piston rods shall be A'S
Type 304 corrosion-resistant steel alunina-ceramc-coated in the packing
box area where optionally avail abl e.

Steam end cylinders shall have sufficient thickness to permt up to 4
mllineter 1/8-inch reboring.

I nsul ate steam end cylinders and lag with sheet-netal.
Liquid end shall be valve-plate type.
Fit liquid-end cylinder with a replaceabl e bronze I|iner.

Cyl i nder openings shall be manufacturer's standard, flanged whenever
optionally avail abl e.

.3.2 Tool s and Accessories
Provi de one set of special tools.

Provi de one set of nonnetallic rings and packing for steam and |iquid-end
cylinders and one set of steamend cylinder rings.

Provi de punp-actuated nechanical lubricator with sufficient l|ubricant feed
poi nts and | ubricant storage capacity to permt once-per-week |ubrication.
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2.3.3 St eam Cyl i nder Drai nage

Provide all cylinder end drains with check val ves and Type TOD steamtraps.
PART 3 EXECUTI ON
3.1 I NSTALLATI ON

Install equipnent in accordance with manufacturer's reconmrendati ons.

Based on the notor nomi nal operating speed, align the Pump and dri ver
to the foll owi ng specifications:

Speed( RPM angl e(mls) of fset(mils/inch)

600 6.0 2.0
900 5.0 1.5
1200 4.0 1.0
1800 3.0 0.5
3600 1.5 0.4
7200 1.0 .03

3.2 TESTING

3.2.1 Vi bration Anal yzer

Use an FFT anal yzer to neasure vibration levels. It shall have the

followi ng characteristics: A dynam c range greater than 70 dB; a ni ni mum
of 400 line resolution; a frequency response range of 5 Hz-10

KHz (300- 600000 cpm); the capacity to perform ensenbl e averaging, the
capability to use a Hanni ng wi ndow, auto-rangi ng frequency anplitude; a

m ni mum anpl i tude accuracy over the selected frequency range of plus or

m nus 20 percent or plus or mnus 1.5 dB.

An accel eroneter, either stud-nmounted or nounted using a rare earth, |ow
mass nmagnet and sound di sk(or finished surface) shall be used with the FFT
anal yzer to collect data. The mass of the accel erometer and its mounting
shal |l have m nimal influence on the frequency response of the system over
the sel ected neasurenent range.

3.2.2 Accept ance Testing
Prior to punmp final acceptance, use vibration analysis to denonstrate that
punp and notor are aligned as specified, and ensure m salignment does not
impart nore than .04 inches per second vibration level at 2 tines run speed.
Vi bration analysis shall also verify punp conformance to specifications.
Vi bration levels shall not be nmore than .075 in/sec at 1 tinmes run speed
and at punp frequency, and .04 in/sec at other multiples of run speed.

Denonstration that the punp i s non-overloading at any operating point and
that the flow capacity is as specified.

Provide final test reports to the Contracting Oficer. Reports shall have
a cover letter/sheet clearly marked with the System nane, Date, and the
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words "Final Test Reports - Forward to the Systenms Engi neer/ Condition
Monitoring O ficel/Predictive Testing G oup for inclusion in the Mintenance
Dat abase. "

-- End of Section --
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