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SECTI ON 44 46 16

RECESSED CHAMBER FI LTER PRESS SYSTEM
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NOTE: This gui de specification covers the
requi renents for recessed chanmber filter presses.

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

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

Commrent 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
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR
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PART 1 GENERAL

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
NOTE: This gui de specification provides
requirenents for both fixed volune and variable
vol unme recessed filter press systems. The fixed
vol ume system i nvol ves the use of fixed vol une
recessed chanbered plates. This systemis used for
applications requiring 690 to 1550 kPa (100 to 225
psi) filtering pressure. The variable volune system
i nvol ves the use of fixed vol une recessed chanber
pl ates equi pped with a diaphragmthat is inflated
with water or air to apply the squeezing force for
the filtration cycle. The variable volune systemis
typically used for applications requiring very dry
sl udge cake. The variable volume systemtypically
requires a sludge feed filling rate pressure ranging
from350 to 690 kPa (50 to 100 psi) with a di aphragm
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squeezi ng pressure ranging from690 to 1550 kPa (100
to 225 psi) or greater. For applications requiring
di aphragminflation pressures greater than 1030 kPa
(150 psi), only water inflation is recommended to

i nflate the di aphragns because of the inherent
danger of using air for this type of pressurized

system
EE R I Sk S S I S S S I O R R R Rk I S Sk S I I kI S R R Ik S I I S R Sk I I R I

1 REFERENCES
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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 RI D outside of the Section's
Reference Article to automatically 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.

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

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.
AVERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI SE03-3 (2002) Col d- Forned Steel Design Manual Set
AMERI CAN LADDER | NSTI TUTE (ALl / LADDER)

ALl / LADDER Al14. 3 (2002) Standard for Fixed Ladders and
Saf ety Requirenents

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM C110/ A21. 10 (2008) Ductile-Iron and Gray-lron Fittings
for Water
AWM C111/ A21. 11 (2000) Rubber-CGasket Joints for

Ductile-lron Pressure Pipe and Fittings

AWM C115/ A21. 15 (2005) Flanged Ductile-Iron Pipe Wth
Ductile-Iron or Gray-Ilron Threaded Fl anges

AWM C151/ A21. 51 (2002; Errata 2002) Ductile-Iron Pipe,
Centrifugally Cast, for Water
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AWM C500 (2002; R 2003) Metal -Seated Gate Val ves
for Water Supply Service

AWM C504 (2006) Standard for Rubber- Seated
Butterfly Val ves

AWM C509 (2001) Resilient-Seated Gate Val ves for
Wat er Supply Service

AWM D100 (2007) Wel ded Steel Tanks for Water Storage

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS B2.1/B2. 1M (2009) wel di ng Procedure and Performance
Qualification

AWS D1.1/D1. 1M (2008; Errata 2009) Structural Wl ding
Code - Steel

ASME | NTERNATI ONAL ( ASMVE)

ASME B1.20.1 (1983; R 2006) Pi pe Threads, Genera
Pur pose (I nch)

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

ASME B16. 11 (2005) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 21 (2005) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 34 (2004) Vval ves - Flanged, Threaded and
Wl di ng End

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

ASME B16. 9 (2007) Standard for Factory-MVade W ought
Steel Buttwelding Fittings

ASME B31.1 (2007; Addenda 2008) Power Piping

ASME B40. 100 (2005) Pressure Gauges and CGauge

Att achnent s

ASME BPVC SEC | X (2007; Addenda 2008) Boil er and Pressure
Vessel Code; Section I X, Wlding and
Brazing Qualifications

ASTM | NTERNATI ONAL ( ASTM

ASTM A 105/ A 105M (2005) Standard Specification for Carbon
Steel Forgings for Piping Applications
ASTM A 153/ A 153M (2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Stee
Har dwar e
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

ASTM D

ASTM D

167

182/ A 182M

193/ A 193M

194/ A 194M

276

283/ A 283M

307

312/ A 312M

36/ A 36M

436

53/ A 53M

536

582

1784

1785

(1999; R 2009) Standard Specification for
Stai nl ess and Heat - Resi sting

Chromi um N ckel Steel Plate, Sheet, and
Strip

(2009) Standard Specification for Forged
or Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for

H gh- Tenperature Service

(2008b) Standard Specification for
Al l oy-Steel and Stainless Steel Bolting
Materi als for Hi gh-Tenperature Service

(2009) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for

H gh- Pressure or Hi gh-Tenperature Servi ce,
or Both

(2008a) Standard Specification for
Stainless Steel Bars and Shapes

(2003; R 2007) Standard Specification for
Low and Internediate Tensile Strength
Carbon Steel Plates

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

(2009) Standard Specification for
Seam ess, Wl ded, and Heavily Wbrked
Austenitic Stainless Steel Pipes

(2008) Standard Specification for Carbon
Structural Steel

(1984; R 2006) Standard Specification for
Austenitic Gray Iron Castings

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

(1984el1; R 2004) Standard Specification
for Ductile Iron Castings

(2009) Contact - Mol ded Rei nf or ced
Thernosetting Plastic (RTP) Lani nates for
Cor r osi on- Resi st ant Equi pnent

(2008) Standard Specification for Rigid
Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl orinated Pol y(Vinyl Chloride) (CPVQ)
Conpounds

(2006) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
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Schedul es 40, 80, and 120

ASTM D 2241 (2005) Standard Specification for
Pol y(Vi nyl Chloride) (PVC) Pressure-Rated
Pi pe (SDR Seri es)

ASTM D 2564 (2004e1) Standard Specification for
Sol vent Cements for Poly(Vinyl Chloride)
(PVC) Plastic Piping Systens

ASTM D 3139 (1998; R 2005) Joints for Plastic Pressure
Pi pes Using Flexible Elastoneric Seals

ASTM D 3222 (2005) Unnodi fied Pol y(Vinylidene
Fl uori de) (PVDF) Mol ding Extrusion and
Coating Materials

ASTM D 3299 (2008) Fil anment - Wound
d ass- Fi ber-Rei nforced Thernoset Resin
Corrosi on- Resi st ant Tanks

ASTM D 3308 (2006) PTFE Resin Skived Tape

ASTM D 4097 (2001) Contact - Mol ded
d ass- Fi ber-Rei nforced Thernoset Resin
Corrosi on- Resi st ant Tanks

ASTM D 638 (2008) Standard Test Method for Tensile
Properties of Plastics

ASTM D 785 (2008) Rockwel | Hardness of Plastics and
El ectrical Insulating Materials

ASTM D 790 (2007e1) Fl exural Properties of
Unrei nforced and Reinforced Plastics and
El ectrical Insulating Materials

ASTM F 477 (2008) Standard Specification for
El astonmeric Seal s (Gaskets) for Joining
Pl astic Pi pe

| SA - | NTERNATI ONAL SOCI ETY OF AUTOVATI ON (| SA)

SA 5.1 (1984; R 1992) Instrunmentation Synbols and
I dentification

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP-58 (2002) Standard for Pipe Hangers and
Supports - Materials, Design and
Manuf act ur e

MBS SP- 69 (2003; R 2004) Standard for Pipe Hangers
and Supports - Selection and Application

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMVR)

NEMVA | CS 1 (2000; R 2005; R 2008) Standard for
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Industrial Control and Systens Ceneral
Requi rement s

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

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 13.01 (1982; E 2004) Epoxy-Pol yam de Painting
System
SSPC SP 6 (2007) Commercial Blast d eaning

1.2 SYSTEM DESCRI PTI ON

Each recessed [fixed-vol une][vari abl e-vol une] chanber filter press unit and
accessories shall efficiently dewater sludge for handling as dry cake.

1.2.1 Servi ce Conditions

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Conditioning agents, such as line, ferric
chloride, or polyners, may be required to enhance
filterability. Delete inapplicable conditioning

agents.
ER R IR I I 2 R R R R R I I I R R R R I I I R R R S I I I R R R R I I I R R R I I I I I O I I R R R R I I I

The characteristics of the sludge to be dewatered are:

Sl udge Type [Biological] [Metal Precipitation]

[ Domesti c Wast ewat er ] [ 1]
Filter Feed % Solids by Wi ght (Approximate) [ 1
pH [ ]
Tenper at ure [ ]
El evati on (Above Mean Sea Level) [ ]
Each Conditioni ng Agent Type [ ]
Each Conditioner % Feed Solids [ ]

1.2.2 Design Criteria

Each filter press unit shall meet or exceed the following criteria:

Type, Recessed Pl ate [ Fi xed- Vol unme] [ Vari abl e- Vol une]
Nunber of Units [

Unit vol ume per cycle, cubic neters [ ]

Filter cake thickness, mm [ ]

Plate size, mmby mm [ ] by [____ ]

Expansi on percent [ ___

Maxi mum Oper ating Pressure, kPa [690] [1550] [___ ]

Feed inlet connection dianeter, mm

Filtrate pipes:
Nunber, m ni num [3] [4]
Di aneter, mm [ ]

Each filter press unit shall meet or exceed the following criteria:

Type, Recessed Pl ate [ Fi xed- Vol une] [ Vari abl e- Vol une]
Nurmber of Units [

Unit vol ume per cycle, cubic feet [ ]

Filter cake thickness, inch [ ]

Plate size, inch by inch [ 1] by [____ ]
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Expansi on percent

Maxi mum Operating Pressure, psig [100] [225] [___ ]
Feed inl et connection dianeter, inch [
Filtrate pipes:

Nunber, m ni mum [3] [4]

Di aneter, inch

1.3 SUBM TTALS

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals 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 submittal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management 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 Office. 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 Arny projects.

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

Covernment approval is required for submittals 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 following shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Sl udge Dewat eri ng Equi pnent
Drawi ngs that contain conplete electrical interconnecting wring
and schematic diagrans for power, piping, control,and
instrunmentation circuits to equi pnent specified; equipnent |ayout

and anchorage; process flow di agrans, and any other details
required to denonstrate that the system has been coordi nated and
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will properly function as a unit. Draw ngs shall show proposed

| ayout and anchorage of equi pment and appurtenances and equi prent
relationship to other parts of the work including clearances
required for maintenance and operation

SD- 03 Product Data
Sl udge Dewat eri ng Equi prent

A conplete list of equipnent and materials, including
manuf acturer's descriptive and technical literature; perfornmance
charts and curves; catal og cuts; power requirenent denand; and
installation instructions. As a mninmum the list shall include
the foll owi ng data:

a. Filter Press. Equipnment dinensions; materials and details
of construction; inlet/outlet sizes and |ocations; controls; size,
make and type of electrical notors; and flow rates.

b. Punps. Base and punp di nensions; punp type; nmaterials and
details of construction; inlet/outlet |ocations; size, nmake, and
type of electrical notors; and flow rate and pressure capacities.

c. Tanks. Dinensions; materials and details of construction
inlet/outlet sizes and | ocations; and chenical feed pipe and
di ffuser size, |location, and material s.

d. Mxers. ldentification/location; inpeller size, type, and
material; shaft size, material, and nunmber of sections; size,
make, and type of electrical notors; electrical control equipnent
type; specifications, details, input and output speeds, exact gear
rati o, and service factor (24-hour continuous service) of gear
reducers; and connection and nounting details.

Spare Parts

Spare parts data for materials and for each different item of
equi prent, after approval of the detail drawi ngs, and not |ater
than [2] [__ ] nmonths prior to the date of benefi cial
occupancy. The data shall include a conplete list of parts and
supplies, with current unit prices and source of supply.
Posting Franed | nstructions

Proposed di agrams, instructions, and other sheets prior to
posti ng.

Wl di ng

A copy of qualified procedures and a |Iist of nanes and
identification synbols of qualified welders and wel di ng operators.

SD- 06 Test Reports
Factory Tests

Test reports in booklet formshowing the results of factory
tests perforned.
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1

Field Tests and | nspections

Test reports in booklet formshowing results of the field tests
perforned to adjust each conponent follow ng the installation of
the systemand the field tests perforned to prove conpliance with
the specified performance criteria. Each test report shal
i ndicate the final position of controls.

SD-07 Certificates
Sl udge Dewat eri ng Equi pnent

Manufacturer's certificates attesting that the equi pnment neets
the specified requirenents.

SD- 10 Operation and Mai ntenance Dat a
Sl udge Dewat eri ng Equi pnment

[Six] [ ] copies of operating and mai nt enance instructions,
prepared by the manufacturer, the step-by-step procedures required
for system startup, operation and shutdown, routine maintenance,
possi bl e breakdowns and repairs, and troubl eshooting. These
i nstructions shall include the manufacturer's name, nodel nunber,
service manual, parts list, and brief description of the equipnent
and their basic operating features. Each set shall be permanently
bound and shall have a hard cover. The follow ng identification
shall be inscribed on the covers: the words "OPERATI NG AND
MAI NTENANCE | NSTRUCTI ONS, " nane and | ocation of the facility, name
of the Contractor, and contract nunber. These instructions shal
i nclude, but not be limted to, the foll ow ng:

a. Systemlayout show ng piping, valves, and controls.

b. Approved wiring and control diagrans prepared in accordance
with | SA 5.1 including a drawi ng i ndex, |egend and synbols |ist,
and abbreviations and identifiers.

c. A control sequence describing startup, operation, and
shut down.

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

e. Manufacturer's bulletins, cut sheets and descriptive data,
parts lists, and recomended spare parts.

4 DELI VERY, STORAGE, AND HANDLI NG

The filter press systemshall be delivered conpletely assenbled to the
maxi mum ext ent possi bl e, and shi pped on skids. Equi pnent delivered and
pl aced in storage shall be stored with protection fromthe weather,
excessive humdity and tenperature variations, dirt, dust, or other
contam nants as required by the manufacturer.
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PART 2 PRODUCTS

2.

2.

1 GENERAL MATERI AL REQUI REMENTS

Materials for comron equi pnent used throughout this specification shal
conformto the following requirenents. Materials for specific conmponents
and accessories shall be as specified. Recyclable materials shall conform
to EPA requirenments in accordance with Section 01 62 35 RECYCLED /
RECOVERED MATERI ALS.

1.1 St andard Products

Provide materials and equi pnment which are the standard products of a

manuf acturer regularly engaged in the manufacture of the products and that
essentially duplicate itens that have been in satisfactory use in simlar
facilities for at least 2 years prior to bid opening. Equipnent shall be
supported by a service organi zation that is, in the opinion of the
Contracting O ficer, reasonably convenient to the site.

1.2 Nanepl at es

Filter presses, punps, tanks, mxers, panels and notors shall have the
manuf acturer's nanme, address, type or style, nodel or serial nunber, and
catal og nunber on a stainless steel plate permanently secured to the item
of equi pment.

. 1.3 Protection of Mwving Parts

Conpl etely encl ose belts, chains, couplings, and other noving parts by
guards to prevent accidental personal injury. GQuards shall be renpvable or
arranged to allow access to the equi pnment for nmaintenance. |f equipment is
in a |l ockabl e housing, no additional guards are necessary.

.1.4 Speci al Tool s

Provi de one set of special tools, calibration devices, and instrunents
required for operation, calibration, and maintenance of the equipmnent.

.2 MATERI ALS

2.1 Steel Plates, Shapes and Bars

ASTM A 36/ A 36N

2.2 Pi pe and Fittings
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NOTE: Delete itens in paragraph: PIPE AND FI TTI NGS
par agraph: Pl PE HANGERS AND SUPPORTS, paragraph
VALVES, and paragraph: OTHER MATERI ALS, and
reference Section 40 05 13 PIPELINES, LI QU D PROCESS
PIPING for specific requirenments if that section is
i ncluded in the specifications.
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[Pipe and fittings shall conformto the requirenents specified in Section
40 05 13 PIPELINES, LIQU D PROCESS PI PI NG ]
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2.2.2.1 St eel Pipe
ASTM A 53/ A 53M.
a. Flanged Fittings: ASTM A 105/ A 105MN.
b. Wlded Fittings: ASME B16.9, ASVE B16. 11.
c. Bolts and Nuts: ASTM A 193/ A 193, Gade B5; ASTM A 194/ A 194,
2.2.2.2 Ductile-lron Pipe
AWM C115/ A21. 15.

a. Flanged Pi pe: AWM C115/ A21.15, with ASME B16.1, O ass 125
fl anges.

b. Rubber-Gasket Joints: AWMW CL11/A21.11.
c. Fittings: AWM C110/A21.10.
d. Push-On Joints: AWM C151/A21.51.
e. Bolts and Nuts: ASTM A 307, G ade B.
2.2.2.3 Stai nl ess Steel Pipe
ASTM A 312/ A 312N, Schedul e 40, Type 316 or Type 304.
a. Flanged Pipe: ASTM A 182/ A 182N, Cass 150, drilled to ASVE B16. 5.
b. Rubber-Gasket Joints: [ASME B16.5] [ASME B16. 21].
c. Threaded Fittings: ASME B16. 11.
d. Bolts: ASTM A 193/A 193V, Cass 1, G ade BS8.
e. Nuts: ASTM A 194/ A 194N, G ade 8.
2.2.2.4 Pol yvi nyl Chloride (PVC) Pipe and Fittings
PVC pipe and fittings less than 100 mr 4 inch dianeter shall be in
accordance with ASTM D 1785 or ASTM D 2241. PVC pipe and fittings 100 nm 4
inches in diameter and | arger shall be in accordance with ASTM D 2241 and
shal | have push-on joints.
a. Push-On Joints: ASTM D 3139 or ASTM F 477.
b. Solvent Cenent: ASTM D 2564.

2.2.3 Pi pe Hangers and Supports
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NOTE: Coordi nate hanger and support requirenments
with Section 40 05 13 PIPELINES, LI QU D PROCESS
PIPING if that section is included in the project,
ot herwi se use the reference provided.
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[ Hangers and supports shall conformwi th the requirenents identified in
Section 40 05 13 PIPELINES, LIQU D PROCESS Pl PING ][ MSS SP-58 and MSS SP-69. ]

.2.4 Val ves

[Val ves shall conformto the requirenents specified in Section 40 05 13

PI PELI NES, LI QUI D PROCESS PIPING] [Valves shall be rated for a[ 1.03 Mra
150 psigl[[___ ] MPa psig service]. Valves shall have steel or cast iron
bodi es unl ess ot herwi se shown or specified.] Threaded or socket wel ded
connections shall conformto ASME B16.11, flanged connections shal
conformto [ ASVE B16.1] [ASME B16.5], and valves for high tenperature
service shall conformto:

.2.4.1 d obe and Angl e Val ves

d obe valves, 80 mr 3 inches and smaller, shall be [angle pattern] [globe
style] valve [and shall have [bronze] [TP316 stainless steel] [__
bodies,] with [bronze] [brass] [stainless steel] [__ | ] trim and [bronze]
[brass] [__ ] bonnets. Valves shall include [union] [threaded] [ OS&Y]
bonnets, inside screws, rising stems, [plug] [nheedle] [conventional] discs
constructed of [polytetrafluoroethyl ene (PTFE)] [butadiene acrylonitrile]
[bronze] [stainless steel] [ ], and [bronze] [brass] [stainless steel]
[ ] rings. Valves shall be equipped with [handwheel] [pneuratically
actuated] [electrically actuated] | ] operators.

.2.4.2 Gat e Val ves

Val ves 50 mr 2 inches and smaller, shall have [bronze] [ ] bodi es and

stens, [screwed] [union] [bolted] [yoke] bronze [ ] bonnets, single
[solid] [split] wedge bronze discs, and [rising] [non-rising] stens. Valves
65 mr 2.5 inches and larger, shall have [iron] [bronze] [N -resistant

stainless steel] [__ ] trim Valves shall meet the requirenments of [

AWNA C500] [ AWM C509]. Bonnet shall be a [clanp] [OS&Y Bolted] [NRS
Bolted] type. Discs shall be [wedge] [double] type of [iron] [bronze]

[ductile iron] [bronze faced iron] [rubber coated ductile iron] [___ ]
construction, and have [nonrising] [rising] stems [with backseats]. Valves
shal | be equi pped with [handwheel] [pneumatically actuated] [electrically

actuated] [ ] operators.

.2.4.3 Pl ug Val ves

[ Nonl ubricated] [lubricated] type eccentric valves, 80 nmr 3 inches through
1350 mr 54 inches, shall have drip-tight shutoff with pressure fromeither
direction, [and [Ni-resistant] [alum num [stainless steel] [nickel]

[ ] bodies]. Plugs shall be cast iron with [round] [or] [rectangul ar]
ports of no less than [80] [__ ] percent of the connecting pipe area [and
coated with] [butadiene acrylonitrile] [chloroprene] [fluoro-elastoner]
[hard natural rubber] [ ]. Valves shall have [stainless steel]

[nickel] [___ ] seats, self-lubricating [stainless steel] [reinforced

pol ytetrafl uoroethylene (PTFE)] [__ ] stem bearings, and [multiple
[V-rings] [Ucups] [Orings] stemseals] [[nitrile rubber] grit seals on
the stens]. [Valves shall be equipped with [handwheel] [pneumatically
actuated] [electrically actuated] [__ ] operators.] [Valves 150 mr 6

i nches and smal |l er shall have a wench | ever manual operator and val ves 200
nr 8 inches and | arger shall have a totally encl osed, geared, manual
operator wi th handwheel, 50 mr 2-inch nut, or chain wheel.] [Valves shal
conformto ASME B16.34 Class [__ 1.1
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2.2.4.4 Butterfly Val ves

Butterfly valves, 50 nr 2 inch and larger, shall be [[wafer] [I|ugged]
styled]. Valves shall conformto [ AWM C504 dass [125] [150] [__ 11 [
ASME B16.34 Class [ ]]. Discs shall be contoured [ ASTM A 436 Type 1

Ni -resist cast iron with maxi mum | ead content of 0.003 percent] [ASTM A 536
Grade 65-45-12 ductile iron] [stainless steel] [polyvinylidene fluoride
(PVDF) coated ductile iron] [bronze] [__ ]. The valve shafts shall be
[carbon steel] [stainless steel] [__ ] with self-lubricating,

corrosion-resistant sleeve type bearings. Valve seats for [600 nmr 24 inch]

[ ] and snaller valves shall be attached to either the val ve body or
the disc and shall be constructed of [chloroprene] [ ]. Valves shal
have [manual , | ocking hand | ever] [hand wheel] [crank] [chain wheel]

[ pneumatically actuated] [electrically actuated] [ ] operators.

2.2.4.5 Bal | Val ves

Bal | valves, 50 mr 2 inch and snaller, shall be end entry type with
[bronze] [brass] [__ ] bodies and [threaded, in accordance with

ASME B1.20.1,] [____ ], [full bore] [regular] ports. Valves shall have

[ pol ytetrafl uoroethylene (PTFE)] [__ ] seats and packing, [chrome pl ated]
[brass] [stainless steel] [ ] balls and [hand | ever] [tee-handle] [hand
wheel ] [pneunatically actuated] [electrically actuated] [__ ] operators.
[A union shall be installed adjacent to the valves to provide access to the
seat.] Ball valves, 50 mr 2 inch to 300 mr 12 inches, shall conformto
ASME B16.34 Class [_ ], [and have a [bronze] [TP316 stainless steel]
[ ] body,] stainless steel ball and stem polytetrafl uoroethyl ene
(PTFE) packing and gasket, and [flanged] [welding] [ ] ends, ful

port. Valves shall have [hand | ever] [pneunmatically actuated]
[electrically actuated] [ ] operators.

2.2.4.6 Check Val ves

Swi ng check val ves, shall have a [bronze] [TP316 stainless steel] |
body. Valves 50 mr 2 inches and smaller, shall have a swing type,
replaceab!e [ but adi ene acrylonitrile] [polytetrafluoroethylene (PTFE)]

[ ] disc. Valves 65 nm 2.5 inches through 300 mr 12 inches, shall have
a bronze-nounted swing type, [bronze] [ductile iron] [cast iron] [__ ]
disc, [solid bronze] [ductile iron] [__ ] hinges, and stainless stee

hi nge shaft [with outside |ever and [weight] [spring]].
2.2.4.7 Pol yvi nyl Chl oride (PVC) Val ves

Ther nopl astic val ves, 150 mm 6 inches and snaller, shall be rated for [1.03
MPa 150 psig] and have ASTM D 1784, Cd ass 12454-B, [polyvinyl chloride
(PVQ] [chlorinated polyvinyl chloride (CPVC)] [ASTM D 3222 pol yvi nyl i dene
fluoride (PVDF)] [___ ] bodies, and stens. Valves shall be doubl e union
design, with [solvent-weld socket] [threaded, in accordance with

ASME B1.20.1,] [flanged] [butt] [__ ] end connections, [ethylene

propyl ene di ene nononer (EPDM)] [fluoro-elastoner] [__ ] seats, and
[fluoro-el astomer] [polytetrafluoroethyl ene (PTFE)] [ethyl ene propyl ene

di ene nononer (EPDM] [ ] Oring stemseals. Valves shall have

[ handwheel or lever] [pneunatically actuated] [el ectrically actuated]
[ ] operators where applicable or indicated.

2.2.5 G her Materials

[Joi nt conmpound and joint tape shall conformw th the requirenents
identified in Section 40 05 13 PIPELINES, LI QU D PROCESS PI Pl NG ]
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2.2.5.1 Joi nt Conpound

Joi nt conmpound for threaded joints shall be a stiff mxture of graphite and
oil, inert filler and oil, or a graphite conpound.

2.2.5.2 Joi nt Tape

Joint tape for threaded joints shall conply with ASTM D 3308
2.3 MANUFACTURED UNI TS - GENERAL REQUI REMENTS
2.3.1 El ectrical Products

El ectrical products shall be furnished and installed in accordance with the
applicable requirenents of Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

2.3.2 El ectric Mtors

Motors shall conformto NEVMA M5 1. Mitors with nanmepl ate horsepowers equa
to or greater than 380 watt 1/2 hp shall be suitable for 480 volt, 3 phase
operating service, unless otherw se specified. Mtors equal to or greater
than 760 watt 1 hp shall be high efficiency type as specified in Section
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM Modtors | ess than 380 watt 1/2 hp
shall be provided with internal thermal overload protection or notor
starters suitable for [120] [240] volt, single phase, operating service.

2.3.3 Mot or Control s
Controls shall conformto NEVA | CS 1.
2.3.4 Bolts, Nuts, Anchors, and Washers

Bolts, nuts, anchors, and washers shall be steel, galvanized in accordance
with ASTM A 153/ A 153M.

2.3.5 Pressure Gauges

Gauge sizes and scal e ranges shall be as indicated or as specified. Gauges
shal |l conmply with ASVME B40. 100, Type 2A, as a nminimum Conpound gauges
shal | be provided on the suction side of punps and standard pressure gauge
on the discharge side of punps. Gauges shall have clear acrylic or

shatt erproof gl ass wi ndows and shock-resistant cases. The design operation
shoul d be at the nidpoint of the graduated scale. Gauge scales shall have
a mnimumof 5 major and 50 minor divisions. Mjor divisions shall be
equal |y spaced and shall be in integers. Scale units shall be engraved on
the scale face. Pointer travel shall be not |ess than 200 degrees nor nore
than 270 degrees arc. Gauge accuracy shall be plus or mnus 0.5 percent of
span. Each gauge, except those for hydraulic systens, shall have a process
shut of f val ve.

2.3.6 Val ves
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NOTE: "Fire safe" valves are recomrended for
pneumatic controls for sludge service, but
non-netal lic valves may be acceptabl e when
non-netallic piping is used.

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

SECTION 44 46 16 Page 18



2.3.6.1 Aut omat ed Val ves

Automati ¢ val ves used for sludge service shall be pneumatic cylinder
operated, [fire safe,] [non-netallic,] full port ball valves. Valves 50 my
2 inches and | arger shall be flanged in accordance with ASME B16.5 C ass
150. Cylinder operators shall be sized for operation at sludge pressures
up to 1720 kPa 250 psig when supplied by air at 690 kPa 100 psig. Valves
shal |l be equipped with limt switches to indicate full open and full closed
positions. Sol enoid valves shall be shop piped to the cylinder operators.

2.3.6.2 Manual Val ves

Manual val ves shall be as defined above except operators and linmt swtches
wi Il not be required.

2.3.7 Tank Requirenents

The tanks specified include the filtrate collection and weir, [sludge
conditioning,] [precoat,] [acid wash,] [nenbrane water,] [__ ,] and
filter media wash tanks. These tanks shall be provided in accordance with
the follow ng general requirenents, unless otherw se indicated. Additiona
requirenents are also provided in the paragraph that describes the
application of each specific type of tank.

2.3.7.1 CGeneral Tank Requirenents

Each tank shall include flanged fittings for inlet, outlet, overflow and
drain. The nozzle size, elevation, and orientation shall be provided in
accordance with construction drawi ngs. Hold down |ugs shall be provided to
anchor the tank to the base. A cover shall be provided with a piano type
hi nged access door for inspection and cl eaning of the tank. Single pole
doubl e throw |l evel switches shall be provided. Switch contacts shall be
rated 5 anps, 120 volts ac inductive load mnimum Switch | eads shal
extend to a NEMA 4 junction box located 1.5 m 5 feet above floor |evel.
Leads shall terminate on termnal strips using ring tongue connectors and
shal | be identified.

2.3.7.2 Tank Construction Materials
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NOTE: |f carbon steel tanks are specified, include
section based on Section 09 97 02 PAI NTI NG
HYDRAULI C STRUCTURES or i ncorporate applicable
provi sions in paragraph PAI NTI NG
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The tank construction naterial shall be conpatible with the materia
stored. Tanks constructed of polyethyl ene, polypropylene, and fiberglass
reinforced plastic (FRP) shall conformto applicable material and
construction provisions of ASTM C 582, ASTM D 3299, and ASTM D 4097. Stee
tanks shall conformto AWM D100. Carbon steel tanks shall be

ASTM A 283/ A 283N carbon steel Grade C or D and shall be protected with an
interior coating systemappropriate for the intended service in accordance
with Section 09 97 02 PAINTI NG HYDRAULI C STRUCTURES. Stainless steel
tanks shall be Type 304 stainless steel conformng to ASTM A 167 with
structural supports conformng to ASTM A 276. Exterior painting or coating
shal | be provided in accordance wi th paragraph PAI NTI NG
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2.3.7.3 Access Ladders

Access | adders and platforns for access to the tank tops shall conformto
ALl / LADDER Al4.3. The | adder shall be fabricated of [fiberglass reinforced
pl asti ¢ shapes] [stainless steel coated with a 3 nr 1/8 inch m ni mum

thi ckness of reinforced resin]. Rungs shall be serrated or grooved
longitudinally to provide a nonslip surface. Splices and connections shal
have a snmpoth transition wi thout projections that are sharp or nore
extensive than required for joint strength. Rails shall be fitted with
brackets for anchorage to structure. The top of the cage shall be extended
1.1 m 3 feet 6 inches above the tank and shall be connected to the tank
roof. A minimmof 200 mr 8 inches cl earance between the tank wall and the
| adder rungs shall be naintained. The last rung of the |adder on top shal
be at the sane level as the top of the tank.

2.3.7.4 Tubul ar d ass Gauge Assenbly

A tubul ar gl ass gauge assenbly shall be provided conplete with val ves and
protector to provide local indication of liquid level in the tank. The
tube shall be 19 mr 3/4 inch O D. borosilicate glass and shall provide
indication from 0.3 m 1 foot above bottomof tank to the overflow | evel.
The val ves shall be offset pattern and of outside screw and yoke design.
Val ves shall be provided with a floating shank uni on vessel connection.
Val ves shall be stainless steel ball checks that seat to prevent |oss of
tank contents should the glass break. Valves shall be operated by
handwheel. A plastic w ndow gauge gl ass protector shall be installed the
entire length of the indication. A yellow board graduated gauge scal e
shal |l be attached to the tank behind the glass in [0.30 nmr 1/ 10 foot]
[r____ ] mr foot] graduation increments for tank gaugi ng.

2.3.7.5 CGeneral M xer Requirenents

M xers shall be in accordance with the followi ng requirements unless
otherw se indicated. Each m xer shall be nmounted in the center top of the
tank and shall be suitable for continuous operation. The tank shall be
supplied with baffles as recomended by the m xer manufacturer. M xers
shall be provided with totally enclosed fan cool ed electric notors, for an
operation service of 480 volt, three phase, 60 hertz. The m xer shaft and
turbi ne bl ades shall be rubber covered carbon steel. The notor short
circuit protective device and magnetic starter shall be renotely located in
a notor control center or panels as shown on the drawings. A |oca

di sconnect shall be provided at the notor.

2.4 SLUDGE DEWATERI NG EQUI PMENT

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Itens noted bel ow shall be identified on the
drawi ngs. Delete accessories or optional features
that are not used.
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The sl udge dewatering equi pnment shall consist of the filter press
conponents, including the filter press unit and its ancillary equi pment,
and accessories required to support the filtration operation. The filter
press unit shall consist of a main structural frane, filter press plates,
and filter media. The ancillary equipnent shall include the press closing
mechani sm plate shifter, sludge feed and di scharge piping, [diaphragm
inflation manifold,] [air and core bl owdown assenbly,] filtrate collection
and weir tank, drip trays, [automatic filter nedia water washer assenbly,]
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2.

2.

[safety options,] a filter press control panel, and dewatering system
control panel. The ancillary equi pnent required for press operation shal
be integrally incorporated within each filter press unit and controlled
through the filter press control panel and coordinated with control for
accessories provided through the dewatering systemcontrol panel. The
accessory systens shall include a sludge feed punp system [a raw sl udge
conditioning system] [a precoat system] [an acid wash system] [nenbrane
water inflation system] an air conpressor system and a filter media water
wash system The sludge feed punp systemshall transfer sludge fromthe

sl udge conditioning systemto the filter press through an automatic punp
control system [The sludge conditioning systemshall include a chem ca
feed (conditioning agent) point and shall receive raw sludge and provide
sludge to the filter press feed punp system] [The precoat system shall be
provided to precoat the filter nmedia prior to feeding the filter press with
conditioned sludge.] The air conpressor system shall provide conpressed
air for instrunent control and process operations for the filter press. A
nmenbrane water inflation systemshall be provided for nmenbrane inflation of
the variabl e-vol unme recessed plate system The [rmanual] [automatic] filter
nedi a wat er wash system and acid wash system shall be provided for filter
medi a washi ng.

5 FI LTER PRESS COVPONENTS
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NOTE: Conponents for both fixed-volune and

vari abl e-volume filter presses are described in this
paragraph. Delete conponents and features that are
not required.
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Conmponents shall be new, free of defects or mechani cal damage and in
operating condition.

5.1 Main Structural Frane
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NOTE: Two types of frames are typically available
for filter press applications: a side bar assenbly
and an overhead and lower tie bar assenbly. The
overhead bar assenbly is primarily for |arger
recessed plate presses greater than 1220 nm (48

i nches) higher pressure installations (i.e. 1550 kPa
(225 psi)) and variabl e volune presses, and for
applications with heavy recessed plates such as

t hose constructed of ductile iron
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The filter press shall be designed for [690 kPa 100 psig] [1550 kPa 225 psig
[r_ ] kPa psig] service. The filter press frane shall be fabricated

of ASTM A 36/ A 36l steel and consist of a fixed head, novabl e foll ower

head, tail stand, and [side bar] [overhead and | ower tie bars] beam

assenbl y.

.5.1.1 Fi xed Head

The fixed head shall be fabricated steel construction with welded ribs and
shal | provide uniformstrength over the entire surface against the filter
pl ate pack. The head shall be free standing with integral attachnment

poi nts for anchor bolts. The fixed head end shall incorporate connections
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for [two side bars for the side bar assenbly] [the [three] [four] corner
tie bars, [one] [two] | ocated above the plates for the overhead beam and
two below the plates for overhead bar assenbly]. The fixed head end shal
contain the necessary connections for the filter feed and discharge. [The
fixed head end shall contain one [ ] mr inch center sludge feed
connection and four [ ] mr inch corner filtrate discharge
connections]. [The fixed head end shall contain one [__ ] mmr inch corner
sludge feed connection and three [__ ] mv inch corner filtrate discharge
connections.] If variable volume plates are used, an external manifold

wi th individual high pressure hoses for each plate shall be supplied in
accordance with the requirenents provided in the paragraph D aphragm Pl ate
Pi pi ng System

.5.1.2 Movabl e Head

The novabl e foll ower head shall be fabricated of steel construction with
wel ded ribs and shall provide uniformstrength over the entire surface
against the filter plate pack. The follower head shall be nounted on
supports over the two [side] [overhead] bars for alignment and snopoth
paral | el novement against the plate stack. |If the plate stack is in excess
of 80 chanbers, connections shall be supplied for sludge feed as described
for the fixed head. Follower novenent shall be transmtted by a

doubl e-acting hydraulic cylinder attached to the thrust bl ock on the
fol |l ower.

.5.1.3 Tail Stand

The tail stand shall be fabricated steel and shall be free standing with
anchor bolt attachnent points. The tail stand shall have a sufficient area
to provide acceptable | oad distribution to the filter foundation. The tai
stand shall support the press closing nechanism The tail stand shall also
have connections to accept the [two side bars of the side bar assenbly]
[[three] [four] tie bar/plate supports of the overhead bar assenbly].

.5.1.4 Beam Assenbl y

The [two side bars of the side bar] [two overhead and two | ower tie bars of
the overhead] beam assenbly shall interconnect the fixed head and t ai

stand. The beam assenbly shall support the weight of the plates and
follower, and shall provide tensile strength for nmintaining closing
pressure. The [two side bar] [four overhead] beans shall be of sufficient
wi dth and depth to prevent deflections in excess of 1/900 of the |length of
the beam assenbly when fully | oaded. |Internediate supports of the beans

wi Il not be acceptable. Beam flanges shall be stainless steel clad or have
stainless steel caps to facilitate smooth operation of the filter plate
shifter.

5.2 Filter Press Pl ates
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NOTE: Pol ypropyl ene fabricated plates are typically
applicabl e for sludge applications for pressures of
1550 kPa (225 psi) and less for tenperature |ess
than 90 C (200 F). Above this criteria, glass
filled polypropyl ene or nylon constructed plates
shoul d be considered. 1In addition to plates
constructed of pol ypropyl ene, plates constructed of
ductile iron, cast iron, and rubber coated steel are
comrercially avail abl e.

SECTION 44 46 16 Page 22



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

2.5.2.1 Fi xed Vol unme

The fixed-volune recessed type filter plates shall be of the [center]
[corner] feed, corner filtrate discharge design for operation at [690 kPa
100 psi] [1550 kPa 225 psi] [[____ ] kPa psi] pressure at anbient
tenmperature. The filter plates shall be constructed of pol ypropyl ene
conform ng to ASTM D 638, ASTM D 785, and ASTM D 790. Plates shall be
nonolithically nolded with integral stay bosses. Plates shall be designed
with a short rib quadrant or piped design that maximzes filtrate fl ow and
provi des maxi mum cl oth support. Plate sealing surfaces shall be machined
to maxi mum parallel plate tolerance of 0.3 mr 0.01 inch. Chanber recess
dept h di mensi ons shall have a tolerance not to exceed 0.5 mr 0.02 inch

Pl ates for side bar assenbly presses shall have handles that are integrally
cast and not nechanically fastened or welded in. Plates shall be of the

[ non- gasket ed] [gasketed] design. [Gasketed plates shall have a round
bott omed caul ki ng groove nmachi ned around the perineter of each drainfield
for installation of filter cloths. Gasketing shall be on the perineter
seal i ng surface and around each of the corner eyes. G ooves of the
dovetail design shall be machi ned around each corner port and around the
cake chanmber on the sealing surface for the installation of gasketing.]

[ Non- gasketed plates shall come conpleted with five equally spaced cloth
dogs al ong the uppernost edge of the plate for installation of filter
cloths.] A head liner plate and follower liner plate shall be provided
with a recess on only the side facing the adjacent filter plate. Plates
shall be conplete with filter nedia installed.

2.5.2.2 Vari abl e Vol une

The vari abl e-vol une recessed type filter plates shall be of the [center]
[corner] feed, corner filtrate discharge design for filtration operation at
[690 kPa 100 psi] [[___ ] kPa psi] and di aphragm squeeze operation of [
1550 kPa 225 psi] [[___ ] kPa psi] pressure at anbient tenperatures. The
filter press plates shall be constructed of polypropyl ene confornming to
ASTM D 638, ASTM D 785, and ASTM D 790. Plate bodies shall have integrally
nol ded st ayboss supports equally spaced on the drain field. Plates shal
be of the non-gasketed design. Non-gasketed plates shall cone conpleted
with 5 equally spaced cloth dogs al ong the uppernost edge of the plate for
installation of filter cloths. Plates shall be conplete with filter nedia
installed. Diaphragns shall be designed for [water inflation] [inflation
by air]. Each plate body shall have two flexible diaphragmdrain fields
made of [pol ypropyl ene] [ethyl ene propyl ene di ene nmononer (EPDM].

Di aphragns shall be [of replaceable construction] [welded to the plate
body]. [Plates shall be of the variabl e-vol unme di aphragm squeeze design.
The headliner and follower |iner plate shall be provided with a recess and
di aphragm on only the side facing the adjacent plate.] [or] [A quantity of
pl ates equal to one-half of the total nunber of chanbers required shall be
of the variabl e-vol unme, di aphragm squeeze design, and shall alternate
within the filter pack with filter plates of the fixed volunme recessed
design. End plates shall be of the fixed-volunme recessed design.]

2.5.3 Filter Medi a

One set of filter media shall be provided with each press. A standard
filter media constructed of polypropyl ene, having a multi-filament warp and
nonofi |l ament (satin) weave, and a porosity of 2.4 L/s 5 cfm, shall be

provi ded, unless justified by the press manufacturer for the intended
service. Coths shall be of the barrel neck design. Neck material shal
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be of the sane or |ess porous material. [Filter nedia for non-gasketed

pl ates shall have a series of gronmmets along three edges. G onmmets shall
be used to install media on filter plate cloth dogs and shall be used al ong
vertical sides to insert nylon cloth ties to hold nedia taut on the

plate.] [Filter nedia for gasketed plates shall be held in place on the
filter plates by a woven, high density pol ypropyl ene cord sewn into the
perineter of the cloth. The filter nmedia shall be pressed or caul ked into
pl ace on the filter plate and held by an interference fit.]

.5.4 C osi ng Mechani sm

The cl osi ng mechani sm shall consist of a hydraulic cylinder and hydraulic
power pack.

.5.4.1 Hydraulic Cylinder
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NOTE: Cylinder sizes, opening pressures, stroke,
and rod dianmeters are dependent on the size and
operation of each specific filter press.
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Seal ing pressure for each press unit shall be provided by a double acting,
hydraul i c cylinder which opens and closes the press unit. The hydraulic
system shall be designed to maintain an adequate force to keep the press

cl osed against the full slurry feed pressure of [690 kPa 100 psi] [ 1550 kPa
225 psi] [[____ ] kPa psi] plus a mnimmsafety factor of 25 percent. A
cylinder with a minimum[__ ] mrinch stroke and [ ] mrv inch rod

di aneter shall be nounted on the tail stand and positioned so that the

pi ston and rod novenent are horizontal. The piston rod end shall be
connected to the follower plate by a ball fit connection to allowlinmted
rotation of the follower head. A mininumstoke of [ ] mr inches shal
be provided to permt sufficient novement of the follower plate to all ow
each plate to be shifted and drop filter cakes, and to provide sufficient
space for nmmintenance between plates. The press manufacturer shall provide
the requirenents for the cylinder size and stroking speed and a draw ng of
the cylinder attachnent points. The hydraulic cylinder shall be provided
with a steel rod with a polished and chrome plated finish fabricated in
accordance with ASTM A 276 to m nim ze wear on the rod packing. A neoprene
boot shall fit over the piston rod to preclude entry of foreign material.

.5.4.2 Hydraul i ¢ Power Pack

The hydraulic cylinder shall be pressurized by [an electric] [a pneumatic]
hydraul i c punmping unit. The punping unit shall provide a nom nal 34.5 MPa
5,000 psi oil pressure to maintain closing forces during the filtration
cycle. The power pack shall automatically sense the changes due to
tenmperature changes, pressure elongation, and nedi a conpressi on and adj ust
to maintain closing pressure for extended cycles conpletely unattended.

The power pack shall be equi pped conplete with a hydraulic punp, valves,
fittings, pressure regulators, filters, visible and fully exposed sight
glass, and thermal relief valve. [The air driven power pack shall be
designed for a maximumof [__ ] kPa psig air to generate up to [ ] L/s
gpmr of oil flow and up to 3.5 MPa 500 psig oil pressure.] [The electric
driven power pack shall be a totally encl osed fan cool ed notor designed for
operation with [480 volt, 3 phase] [240 volt, single phase] service.] The
power pack shall be readily detachable fromthe filter press frame. The
power packs shall be free standing and attached to the filter press by
hydraul i ¢ hoses equi pped with integral valves in quick connectors that are
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readi |y detachable fromthe filter press if necessary for maintenance. The
oil reservoir shall be equipped with a filter-breather cap, |oca
tenperature indicator and switch, oil level indicator and switch and shal
be designed so that the oil can be drained fromthe unit at a point 300 mr
12 inches m ni nrum above the floor and refilled w thout the use of punps.
The oil reservoir shall be integral to the hydraulic cylinder nount acting
as a heat sink to prevent overheating of the hydraulic system

2.5.5 Pl ate Shifter
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NOTE: Plate shifters can be nanually,

sem automatically, or automatically controlled. A
sem automatic type plate shifter is typically
optional, but should be provided for presses with
pl ates | arger than 800 nm (32 inches).
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Pl ate nmovenent for cake di scharge shall be acconplished by neans of a

[sem automatic] [automatic] [manual] plate shifter. The [sem automatic]
[automatic] plate shifter shall consist of one shifter carriage, nounted
within the beam pl ate suspension systemof the filter press to pick up and
transport only one plate at a tine. The shifter shall be an

el ectric/hydraulic driven variable speed reciprocating type. Shifting
shal | be acconplished by the operator opening the follower and shifting the
plate shifter into automatic operation. The shifter carriage shall extend
and pick up each plate by the plate suspension bracket and pull it to the
fully opened position, discharging the plate against the follower. The

pl ate shifting nechani smshall be driven by a variabl e speed reversing
[electric] [hydraulic] notor/gear reducer, totally enclosed fan cool ed
assenbly with [ ] watt hp for an operating service of 480 volts, three
phase. The unit shall then reverse and return to pick up the next plate.

Pl at e suspension brackets shall be designed to provide parallel novenent of
the plates wi thout pendul um novenent. The brackets shall have an integra

| atching systemthat shall prevent shifting of nore than one plate at a
time. The exposed portions of the shifter |atching nechanisns shall be
made from[316 stainless steel] [high density linear polyethylene] with 300
series stainless steel springs actuating the engagenent pawl s. A pendant
or trigger control station shall be provided to allow the operator to
interrupt the shifting sequence to inspect, renpve cake, clean or otherw se
attend to any individual plate. Sufficient extended urethane pneumatic
cabl e shall be provided to allow the operator to nmani pulate the contro
fromanywhere along the Iength of the plate stack. The system shall be
designed to provide a restart button only fromthe filter press control
panel .

2.5.6 Sl udge Feed and Di scharge Piping
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NOTE: Plastic PVC piping is not reconmended for
operating pressures greater than 690 kPa (100 psi).
Carbon or stainless steel piping is recomended for
applications greater than 690 kPa (100 psi) pressure.
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Feed and di scharge pi ping shall be fabricated of [PVC] [carbon steel]
[[304] [316] stainless steel]. The [__ ] mr inch piping shall be
provided with connections through the head fromthe center feed slurry port
and corner filtrate discharge ports in the filter pack through the
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fi xed-end head. Threads shall be NPT standard.

2.5.6.1 Al r Bl owdown WNMani f ol d
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NOTE: This manifold is only required with the
optional air blowdown operation. The air bl owdown
operation renoves entrained filtrate fromthe filter
cake by the introduction of conpressed air prior to
cake di scharge.
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The air bl owdown nmanifold shall be fabricated of [schedule 80 PVC] [carbon
steel] [[304] [316] stainless steel] and shall consist of the necessary

pi ping and valves to join the four filtrate discharge ports |ocated on the
fixed head into a common di scharge pipe. Automatic closing of the valves
and introducing air into an upper filtrate port shall force air through the
filter cake in each press chanber and result in discharge of excess
filtrate to the alternating lower filtrate discharge port. The system
shall be rated for a mnimum operating pressure of 280 kPa 40 psi. A O to
420 kPa 0 to 60 psi air regul ator and pressure gauge to control and nonitor
air bl owdown shall be supplied, in accordance with the requirenents for
pressure regul ators presented in Section 22 00 00 PLUVBI NG GENERAL PURPCSE

2.5.6.2 Core Bl ow System
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NOTE: This systemis only required when the
optional core blow operation is used. The core bl ow
operation consists of the renoval of excess liquid
sludge fromthe feed eye or core by the introduction
of conpressed air prior to cake discharge.
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The core bl ow system shall consist of an air |ine and valve fabricated of
[schedul e 80 PVC] [carbon steel] [[304] [316] stainless steel] and attached
to the tail plate. The systemshall be rated for a m ni mum pressure of 550
to 690 kPa 80 to 100 psig to force excess sludge feed in the core of the
press back out of the center feed inlet. dosing and openi ng of valves
shal |l be provided by controls operating the press. This process shall be
performed after air bl owdown.

2.5.7 Di aphragm Pl ate Pi pi ng System
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NOTE: The di aphragm pl ate piping systemis only
required for variable-volune plate filter press
applications.
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A di aphragm pl ate pi pi ng system header shall be supplied as an integra
conponent of the filter press skeleton. The header shall be fabricated
from[_ ] mv inch dianeter schedul e 40, [304 stainless steel] [carbon
steel] pipe. The header system shall cone conplete with header and

i ndi vidual flexible reinforced hoses that are connected to the header and
each individual diaphragmfilter plate by sw vel connectors and nounted so
as not to interfere with late shifting, cake discharge, or other ancillary
functions. The systemshall be rated for a m nimum operating pressure of |
1550 kPa 225 psi] [ ].
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2.5.8 Filtrate Collection and Weir Tank

Each filter shall be provided with a filtrate collection and weir tank to
nmeasure and indicate termnal filtrate flow The weir tank shall be
capabl e of passing the maximnumfiltrate rates discharged fromthe filter
press filtrate connection. The tank shall be provided with an inlet and
outl et connection, an overflow weir extending fromwall to wall within the
tank between the inlet and outlet, and a liquid sensing device |ocated on
the inlet side of the weir to transmt an electrical signal to the
Dewat eri ng System Control Panel when stable ternminal flow has been

achi eved. The tank shall have a capacity of [ ] and shall be
constructed of [fiberglass reinforced plastic] [coated steel] and shal

i nclude a hinged, vented cover.

2.5.9 Drip Trays
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NOTE: Drip trays are optional features recomended
for housekeepi ng purposes when a filter nedia water
washing systemis used. |If drip trays are not used
del ete this paragraph.
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Each of the cake storage bunkers shall be equipped with a set of bonb-bay
type drip trays located in the floor opening. The trays shall consist of
two shelf sections to extend fromthe location of the follower, inits
fully extended position, to the tail stand of the filter, and shall be
designed to convey water fromthe trays or fromwashing operations into a
| aunder. The top tray shall slightly overlap the | ower center half at the
center line to yield a pitched surface when closed. Trays shall be
hydraulically operated by neans of a double acting hydraulic cylinder.
Power pack controls shall automatically interlock drip tray closure with

opening and closing of this press. |In the fully closed position, the trays
shal | be nechanically | ocked; reliance on hydraulic pressure to ensure ful
closure will not be acceptable. Limt switches shall be incorporated in

the drip tray nmechani sm and interlocking shall be incorporated in the
system desi gn to ensure agai nst accidental discharge of filter cake when
the doors are not in a fully open position. A nmanual override shall be
provi ded for mmintenance purposes. The supporting franme for the drip trays
shal | be fabricated steel construction. The top surface of the trays shal
be [pol ypropyl ene] [304 stainless steel]. Each drip tray assenbly shall be
equi pped with a launder extending the I ength of that assenmbly. The

| aunders shall be at |east 150 mr 6 inches w de, shall be of

[ pol ypropyl ene] [PVC] [304 stainless steel] construction with a m ni num
materi al thickness of 16 gauge, and shall termnate ina [ __ ] mr inch
flanged drain outlet.

2.5.10 Sl udge Cake Handling and Storage
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NOTE: Sl udge cake storage and handl i ng depends on
the nmethod of ultinmate disposal, such as direct
di scharge into a storage receptacle or conveyi ng or
punpi ng the sludge cake for further processing.
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2.5.10.1 Direct Di scharge Systens
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NOTE: The direct discharge system size depends on
the size of the filter press and required sludge
cake storage capacity. This paragraph provides two
direct discharge systemoptions: a drum system for
smal l er applications (210 L (55 gallon) druns) and a
roll-off box systemfor |arger applications (greater
than 210 L (55 gallon) receptacle).
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The direct disposal systemshall be provided to support the filter press in
such a manner and el evation that filter cake discharged fromthe press is
directly deposited into [[1] [___ ] 210 L 55 gallon[drun] [drums]] [[1]
[ ] cubic neterscubic feet roll-off box] |ocated beneath the press.
The direct disposal systemshall consist of a platformand di sposal [chute]
[chutes] that shall direct the sludge cake discharged into the disposa
[drum [drums] [roll-off box]. The platformshall include railing,
catwal k, and stairs and shall conformto the design requirements in
Al SI SE03-3. The platformshall be constructed as indicated to allow an
operator adequate access between all sides of the filter press and the
safety railing and access to critical conponents of the press not
accessible fromthe floor. The platformdeck and stair treads shall be
fabricated of ASTM A 36/ A 36V carbon steel grating 25 mmby 5 mr 1 inch by
3/ 16 inch bars on 20 mr 13/16 inch centers and shall be constructed so that
deflection will not exceed 1/300 of the span, considering dead and |ive
| oad requirenments and applicable safety factors. The platform frame shal
be fabricated of ASTM A 36/ A 36N structural steel |-beam angle and plate
shal | support all equipnment | oading plus applicable safety factors. The
operat or wal kways shall have a toe plate of carbon steel and safety rails of
25 mr 1 inch dianmeter schedule 80 carbon steel pipe. Stairs shall conform
to requirenments listed in Section 05 50 13 M SCELLANEQUS METAL
FABRI CATI ONS. Each di sposal chute shall be fabricated of 6 mr 1/4 inch
thick ASTM A 36/ A 36l carbon steel sheet and shall be attached to the
platformto |limt spillage of sludge cake.

2.5.10.2 Sl udge Cake Transport Systemns
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NOTE: A separate section to address conveyi ng or
punpi ng the sludge cake will be prepared and

referenced in this paragraph
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2.5.11 Bl anki ng Pl ate

A bl anking plate shall be provided which can be vertically inserted at any
point in the plate stack to isolate the filter plates between it and the
foll ower head, allowing a partial |load to be processed. A novable follower
i ner which can nmove with the bl anking plate shall be provided to allow
filtration in the last cavity. The core blow air line shall nove with the
bl anki ng and fol |l ower plates.

2.5.12 Automatic Filter Media Water Washer Assenbly
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NOTE: The automatic filter nedia water washer
assenbly will be required only if an autonmatic plate
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2.

wat er wash systemis used. |If a manual systemis

used, delete this paragraph
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Each of the filters shall be equipped with a fully autonated filter nedia
wat er washer assenbly. The washer shall be supported fromthe beam
assenbly of the filter and shall normally be stored between the filter
follower and tail stand. The washer shall be designed for operation with
water at 10 MPa 1500 psig and shall be capable of washing two plate sides
at a time using one or nultiple passes as required. Controls and
appurtenances shall be provided to allow the washer, once initial settings
have been established, to wash each plate in a filter without further
operator attention.

6 CONTROL SYSTEM
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NOTE: Control systens for filter press and
dewat eri ng systens are application specific and can
range fromfully manual control to fully automatic
control. The level of control presented in this
gui de specification is based on a sem automatic
control scheme. The seniautomatic control schene

i nvol ves manual operator startup of the sl udge
dewat eri ng system automatic control during the
filtration cycle, and manual startup and shutdown of
supporting sub-cycles such as filter medi a washi ng.
The filter press conponents are controlled by a
Filter Press Control Panel with control of the
accessories by a Dewatering System Control Panel

If nore or less control is required the degree of
control shall be specified herein or shall be
identified on the draw ngs.

If renpte al arm and process variable nonitoring is
used, a separate paragraph should be added to
coordinate with renote systenms, such as Supervisory
Control and Data Acquisition (SCADA) Systens and
annunci ators, and to include the nethod of

transm ssion to renpte | ocations.
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A [manual ] [sem automatic] [autonmatic] conplete electrical power, control,
and instrunentati on system as specified or recomrended by the equi pnent
manuf acturer for the safe operation and supervision of the filter press
units and rel ated equi pnent shall be provided, except those itens specified
to be furnished under other sections. Schematics and interconnection

wi ring diagrans for power, control, instrunentation circuits shall be

provi ded to equi pnent specified. Terminal blocks (plus 25 percent spare
term nals) shall be provided in panels to termnate field and

i nterconnection wiring. Control power transformers, relays, adjustable
timers, auxiliary contacts, switches, or additional equiprment required to
interconnect the filter press package equi pnent to a renote pl ant

noni toring system and control circuits as shown on schenmatic or instrunent
control system draw ngs shall be provided. Conduit and wring between
control panels and control devices shall be furnished.
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2.6.1 Nor mal Operation
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NOTE: Follow ng are typical normal operation
procedures for both the fixed-volunme and

vari abl e-volunme filter presses. These operation
procedures are provided for equipnent suppliers to
design control systens which involve control of
filter press conmponents by a Filter Press Contro
Panel and control of the accessories by a Dewatering
System Control Panel. |If these procedures are

provi ded on the draw ngs, or are inapplicable,

del ete or revise appropriately.
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2.6.1.1 Fi xed Vol une Operation

The normal operation of a fixed-volune recessed plate and frane press wll
consist of the foll ow ng sequence:

a. The operator shall close filter press with controls at the press.
b. The drip trays shall be closed fromFilter Press Control Panel

c. The operator shall manually close valves to filtrate weir tank and
val ves to slurry feed punp.

d. The operator shall manually open valves for precoat recycle to
filtrate storage tank, precoat tank to punp, and precoat punp to press.

e. The operator shall start the precoat punps fromthe Dewatering
System Control Panel .

f. The precoat systemshall operate |ong enough to conplete three
cycles through the press while recycling back to the precoat tank

g. The operator shall manually open val ve from sl udge conditi oning
tank to slurry feed punp.

h. The operator shall start the slurry feed punps fromthe Dewatering
System Control Panel

i. The operator shall close valve fromprecoat punp to press while
si mul t aneously opening valve fromslurry feed punp to the press.

j. The operator shall close precoat recycle valve and open valve to
filtrate weir tank.

k. The filter press feed punping unit shall be operated as recomended
by filter press supplier or as indicated.

I. The filter press shall operate until it is automatically shut down
by high filter press inlet pressure, termnal filtrate weir tank flow
rate, low level in the sludge conditioning tank, or any additiona
process or safety related shutdowns recommended by the filter press
supplier or as indicated.

m After the filter press feed punping unit is shut off, there shal
be a[1] [2] [ ] mnute delay before the control system shal
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automatically: (1) close the filtrate pipe valve, (2) open the valves
on the filter press feed line to air/core bl owdown tank and open the
air supply valve to the air/core bl owdown tank, and (3) at conpletion
of air/core bl owdown, reposition valves on the filter press feed |line
to the filter feed position

n. After air/core blowdown, the conpleted filtering operation shall be
indicated on the Filter Press Control Panel. The operator shall then
open the filter press and initiate plate shifting and di schargi ng of

sl udge cake fromthe Filter Press Control Panel

0. The drip trays shall be interlocked with the sludge discharge
operation and shall provide an enabl e/di sable interlock for press
opening. Internal filter press pressure in the feed port shall not
al | ow press openi ng.

p. The plate shifter shall automatically nove plates at an adjustable
delay of [5 to 10] | ] seconds between shifts. A trigger contro
station located at the filter press shall allow interruption of the
plate shifting process. The plate shifting process nust be reinitiated
fromthe Filter Press Control Panel. Wen each plate has been shifted
the closing nmechanismshall remain in the open position until the next
press cycle is initiated.

2.6.1.2 Vari abl e Vol ume Operation

The normal operation of a variable volunme (di aphragn) recessed plate and
franme filter press will consist of the follow ng sequence:

a. The operator shall close filter press with controls at the press.
b. The drip trays shall be closed fromFilter Press Control Panel

c. The operator shall manually close valves to filtrate weir tank and
val ves to slurry feed punp.

d. The operator shall nmanually open valves for precoat recycle to
filtrate storage tank, precoat tank to punp, and precoat punp to press.

e. The operator shall start the precoat punps fromthe Dewatering
System Control Panel

f. The precoat systemshall operate |ong enough to conplete three
cycles through the press while recycling back to the precoat tank

g. The operator shall manually open val ve from sl udge conditioning
tank to slurry feed punp.

h. The operator shall start the slurry feed punps fromthe Dewatering
System Control Panel .

i. The operator shall close valve fromprecoat punp to press while
si mul t aneously opening valve fromslurry feed punp to the press.

j. The operator shall close precoat recycle valve and open valve to
filtrate weir tank.

k. The filter press feed punps shall run until an initial fill cycle
has been conpl et ed.

SECTION 44 46 16 Page 31
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. After the initial fill cycle is conpleted the valves to the filter
press feed punps shall close and the punps shall shut down.

m The valves to the diaphragm[water] [air] filling systemshall open
and the [water] [air] shall be slowy punped behind the di aphragns
causing themto expand and conpress the sludge cake.

n. The di aphragm system shall operate at the maxi mum di aphragm
pressure until the filter press is automatically shutdown by an el apsed
conpression tine, termnal filtrate weir tank flowrate, low level in

t he sludge conditioning tank, or any additional process or safety

rel ated shutdowns recommended by the filter press supplier or as

i ndi cat ed.

0. The [water] [air] diaphragmsystemshall then be depressurized.

p. After the filter press diaphragmis depressurized, there shall be a
[1] [2] [ ] mnute delay before the systemw |l automatically: (1)
close the filtrate pipe valve, (2) open the valves on the filter press
feed line to air/core bl owdown tank and open the air supply valve to
the air/core blowdown tank, and (3) at conpletion of air/core bl owdown,
reposition valves on the filter press feed line to the filter feed

posi tion.

g. After air/core blowdown, the conpleted filtering operation shall be
indicated on the Filter Press Control Panel. The operator shall open
the filter press and initiate plate shifting and di schargi ng of sludge
cake fromthe Filter Press Control Panel

r. The drip trays shall be interlocked with the sludge di scharge
operation and shall provide an enabl e/di sable interlock for press
opening. Internal filter press pressure in the feed port or diaphragm
system shall not allow press opening.

s. The plate shifter shall autonmatically nove plates at an adjustable
delay of [5 to 10] | ] seconds between shifts. A trigger contro
station located at the filter press shall allow interruption of the
plate shifting process. The plate shifting process shall be
reinitiated fromthe Filter Press Control Panel. Wen each plate has
been shifted the closing mechanismshall remain in the open position
until the next press cycle is initiated.

6.2 Filter Media Water Wash Qperation
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NOTE: The filter nedia water wash operation can be
perfornmed either automatically or nmanually. This
paragraph only provides requirenents for the
automatic operation and will be deleted when a
manual |y operated system
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Filter nedia water washing will be provided on an as required basis and
wi Il consist of the follow ng sequence:

a. The operator shall open the filter press.

b. Drip trays shall be closed fromthe Filter Press Control Panel to
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2.

2.

col l ect the wash wat er

c. Fromthe Dewatering System Control Panel the sequence shall be
initiated to automatically index through the entire plate stack or an
isolated plate until each plate has been washed.

d. Plates shall be shifted and washed at the rate of one plate per [1]
[ ] mnute.

e. Operation of the filter press shall be uninpeded by the washer in
t he parked position.

f. The washer shall automatically return to the cylinder end of the
pl ate stack after wash cycle is conplete.

g. After the last plate is washed the filter nedia water wash system
shal | automatically shutdown.

h. In manual node the filter media water wash punp shall be started
froma | ocal hand switch.

6.3 Acid Wash QOperation
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NOTE: An acid wash systemis only required when
linme conditioning is used. |If this systemis not
used, delete this paragraph
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The acid wash system shall be controlled fromthe Dewatering System Contro
Panel . The Dewatering System Control Panel shall have an acid wash

| ocal /renpte switch and on/of f pushbuttons for each filter press. The

| ocal /renpte switch shall be in the |ocal position, disable the on/off
pushbuttons on the Dewatering System Control Panel, and enable the |oca
on/off switch. |In the renote position the on/off pushbuttons on the
Dewat eri ng System Control Panel are enabled and the |ocal on/off switch is
di sabled. The acid wash operation shall be initiated and terni nated
manual ly. The local on/off push button shall be provided for naintenance
pur poses. The acid wash punp shall not be allowed to start or continue to
operate once started unless the Dewatering System Control Panel indicates
the follow ng conditions have been net:

a. Drip trays closed.

b. d osing mechani sm cl osed.

c. Appropriate filtrate drain val ves open/cl osed.
d. Filter press feed valve in closed position

e. Core blow air valves cl osed.

6.4 Filter Press Control Pane
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NOTE: The control of filter press conponents will
be provided by a Filter Press Control Panel. |If
nore or less control is required the degree of
control will be specified herein or identified on
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t he draw ngs.
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Each filter press unit shall be provided with a control panel nounted on or
near the unit to nonitor and control pneumatic and hydraulic press
paraneters during shutdown and mai ntenance. The panel shall be prewired to
the associ ated press conmponents. The press control panel shall also
include, but not be limted to, the followi ng itens:

a. A [handrail] [unit] [floor] mounted NEMA [4X] [4] Control Pane
with front accessible door.

b. Air supply pressure gauge and control

c. Hydraulic supply to press cylinder gauge and control
d. Hydraulic supply to drip tray gauge and control

e. Hydraulic supply to plate shifter gauge and control
f. Open-close drip trays.

g. Open-close plate follower.

h. Start-Stop plate shifter.

i. Precoat cycle OV OFF indication and control

j. Filter nmedia washer OV OFF indication and control

k. Air blowdown and core bl ow cycle indication, including destination
of the air and core bl own sl udge.

2.6.5 Dewat eri ng System Control Pane
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NOTE: The control of accessories to the filter
press sludge dewatering system shall be provided by
a Dewatering System Control Panel. |If nore or |ess
control is required the degree of control will be
specified herein and identified on the draw ngs.
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Each filter press shall be provided with a remptely nounted runni ng and
operating control panel as indicated on the drawi ngs. The control pane
shal | house el ectrical equi pnment and accessory itenms required in the
operation of the dewatering equi pnent as specified. The dewatering system
control panel shall include, but not be |limted to, the followi ng itens:

a. A [handrail] [unit] [floor] mounted NEMA [4] [4X] enclosure with
front access door and nanepl at e.

b. ON OFF selector switch for each press.

c. A push-pull energency shutdown push button for each filtration
systemtreatnent trains.

d. Of-Auto selector and start push button shall be furnished for each
of the followi ng cycles: filtration cycle, [precoat cycle with tiner
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controls,] [air and core bl owdown cycles with timer controls,]
[automatic filter nedia water wash cycle,] [manually operated acid wash
cycle].

e. Pump Controls. Local/renote selector switch and lighted Start-Stop
push buttons for the acid wash punp. H O A selector switch and |ighted
Start-Stop push buttons for each filter press feed punp [, filter
precoat systemfeed punp,] [and the filter media water wash punp].
Sel ection control and operating status of filter press feed punps.

f. Valve Controls. Lighted push button controls shall be furnished
for each core bl ow conpressed air valve and three way filter feed punp
di scharge val ve. Lighted OPEN- CLOSE push-button controls shall be
furni shed for each of the filtrate top drain and the filtrate bottom
drai n.

g. Limt switches on each valve shall indicate position on the
Dewat eri ng System Control Panel. Switches shall be NEMA 9 or shall be
intrinsically safe devices.

h. Alarms. A filter press filtrate termnal flow switch and a filter
press inlet high pressure switch shall be furnished with the filter
press package and shall be input to the Dewatering System Contro
Panel . Either of the conditions shall shut down filter press
operation. The filter press feed punps indicating lights for "I ow
hydraul i c pressure" and "end of cycle" due to a full filter press shal
be provided on the Dewatering System Control Panel

i. Qutputs. Isolated dry contact closures shall be furnished for the
following rempte indications: filter press run status, press equi pnent
mal function alarm press feed punp run status.

6.6 Power and Instrunmentation/ Control Signals

A separate el ectrical power supply to each Filter Press Control Panel as

i ndi cated shall be 480 volts, 60 Hz, [20] [___ ] anps, three-phase
service. The filter press manufacturer shall provide circuit disconnect,
protective notor starting, control and step down power transformers, and
power and control circuits required for conplete operation of the filter
press regardl ess of whether or not they are specified or shown on the

drawi ngs. The electrical power supply to the Dewatering System Contro
Panel as indicated shall be unregulated 120 volts ac, 20 anps, single phase
service. Transmitted electronic analog instrunent signals shall be 4 to 20
mA dc, unless noted ot herw se, and shall be linear with the neasured
variable. Pneumatic anal og instrunent signals shall be 20 to 100 kPa 3 to
15 psig. Control and instrunent systeminstallations shall conformto
applicabl e requirements of Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
An integral 24 volt dc power supply shall be provided as required in the
Dewat eri ng System Control Panel for operating instrunentation circuits.

.6.7 Met eri ng Accuracy

System netering accuracy, as conpared to the actual process value, shall be
determned fromthe value read at the principal readout device such as the
recorder or totalizer. Systemrequirenents shall not preclude any

requi renents specified herein for individual devices. For systens where
the primary measuring device, transmtter, and receiver are furni shed under
this section, the accuracies shall be within the following limts:
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a. Pressure: 1.0 percent of neasured span
b. Level: 1.0 percent of measured span.
c. Tenperature: 1.0 percent of measured span
d. Position: 2.0 percent of maxi mumtravel.
6.8 Appur t enances
Si gnal converters, signal boosters, anplifiers, special power supplies,

speci al cable, special grounding, and isolation requirenents shall be
furni shed and installed as required for proper perfornance of the equipnent.

.6.9 I nterchangeability and Appearance

Instrunents utilized for the sanme types of functions and services shall be
of the sane brand and nodel |ine insofar as practicable. Simlar
components of different new and existing instrunments shall be fromthe sanme
manuf acturer to facilitate mai ntenance and stocking of repair parts.
VWhenever practical, identical units shall be furnished. Recorders, process
indicators, control stations, and sim | ar panel-nounted instrunents shal

be of the sane style and shall be products of the sane mmjor instrunent
manuf act urer.

.6.10 Pr ogramm ng Devi ces

Progranmm ng or system configuring devices, such as hand hel d programers
and calibrators, shall be provided when required for routine nmai ntenance
and troubl eshooting of the equipnent.

.6.11 Devi ce Taggi ng

Devi ces shall be provided with pernanent identification tags. The tag
nunbers shall agree with the construction drawings and with the supplier's
equi pnent drawi ngs. Stanped stainless steel or engraved plastic tags shal
be provided. Hand lettered |abels or tape | abels are not acceptable.

.6.12 Panel Fabrication

Controls shall be enclosed in NEMA [4] [4X] control panels. Electrica
conponents shall be prewired and factory tested to the maxi num extent
possi ble. The foll owi ng paragraphs describe general fabrication

requi renents for panels, consoles, enclosures, and subpanel s:

a. Piping. Pneumatic tubing shall be not less than 6 nmr 1/4 inch OD
copper with conpression fittings. Tubing and fittings shall be
specified in Section 22 00 00 PLUMBI NG GENERAL PURPOSE. Tubing shal
be run in horizontal and vertical planes, rigidly supported to

wi t hst and handl i ng and shi pment. Fl exible polyethylene tubing shall be
used to connect devices mounted on hinged doors. Conpression type

bul khead fittings shall be provided near the bottomor top of the pane
for field connections. Conpression nuts and sl eeves shall be provided
for the field connections. |Indicators, recorders, controllers, and

ot her pneumati c devices shall be provided with plugged test connections
and shutoff valves for isolation. Devices shall have separate air
supply shutoff valves. Pneumatic instrunent panels shall be arranged
to be served froma | ooped air supply header which is conmpn to the
panels. A three-valve nanifold shall be provided in each instrunent
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panel so that: (1) the | ooped air supply header may be sectionalized,
(2) the panel may be served fromeither or both sides of the | ooped
header supply, and (3) the | ooped air supply header nmay remmi n open
with the supply to the panel shutoff. Power and control air

requi renents for the pneumatic instruments and devices on, within, and
in conjunction with the instrument panel shall be supplied fromthe
panel side of the respective three-valve manifold. Dual pressure

regul ators shall be provided on each instrument panel for each power or
control pressure |level and shall be provided with bl ocking and shut of f
val ves so that either may be taken out of service w thout interrupting
the service of the other. The regulators shall be connected to valve
header manifolds and arranged to supply each individual pneumatic
system through separate |ines which branch off and can be isolated with
bl ocki ng val ves so that each system nmay be isol ated and taken out of
servi ce i ndependently of another. A bar type bul khead shall be
provided for termnation of field piping and shall also provide
threaded "T" taps that are plugged but which can be used for connection
of test gauges during service and nmi ntenance. Relief valves shall be
provided for protection of instruments fromhigh pressure in case of
regul ator failure. Regulators shall be provided wi th input and out put
pressure gauges and with filters and noisture traps.

b. Wring. Standard power and control wiring shall be provided in
conformance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM and
anal og control wiring shall follow the requirenents within this
paragraph. Analog circuits shall be routed in dedicated raceway
systens. Term nal bl ocks for external connections shall be suitable
for No. 12 AWG wire, and shall be rated 30 anperes at not |ess than 600
volts. Ternminal blocks shall be fabricated conplete with narking
strip, cover, and pressure connectors. Termnals shall be |abeled to
agree with identification shown on the supplier's submittal draw ngs.
A term nal shall be provided for each conductor of external circuits
pl us one ground for each shiel ded cable. Wring shall be grouped or
cabled and firmy supported to the panel. Not |less than 200 mr 8 inches
of clearance shall be provi ded between the terminal strips and the
base of vertical panels for conduit and wiring space. Not |less than 25
percent spare termnals shall be provided. Each control |oop or system
shall be individually fused, and fuses or circuit breakers shall be
clearly |l abeled and | ocated for easy mai ntenance. The panel fabricator
shal | provide such additional circuits as may be indicated on or
required by the electrical draw ngs.

c. Naneplates. Naneplates shall be provided on the face of each pane
and on each individual device as required. Panel nameplates shall have
approxi mat e di nensi ons and | egends as indicated and shall be made of

| am nat ed phenolic material having engraved |letters approximtely 5 nmr
3/ 16 inch high extending through the black face into the white |ayer.
Nanepl ates shall be secured firmy to the panels.

d. Painting. Panels shall painted in accordance with requirenents
provi ded in paragraph PAI NTI NG

2.6.13 Controls and Interfaces

The filter press shall be controlled and operated with accessories and
auxiliary systens, filter press punps, [sludge conditioning system]

[ precoat system] filter media water wash system [acid wash system]

[ menbrane water inflation systen], and conpressed air system as one
system as indicated and specified. Filter feed punp, filter press, and
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valve interlocking relays, tiners, and controls shall be provided as
required on drawi ngs or as specified.

.6.14 Al ar ns

The unit shall be deactivated automatically if a | oss of hydraulic pressure
is sensed in the filter press. Alarmcircuits and fail-safe controls shal
be provided to alert the operator of any press equi pnent nal function and
shut down the press and auxiliaries, light an alarmlight and sound an
alarm horn on the Dewatering System Control Panel. A nornally open contact
whi ch cl oses under an alarmcondition shall be provided for this

annunci ation. Qperation of each filter press systemshall be indicated by
continuously illunminated lights on the front of the filter press contro
panels. The alarmcircuits shall be reset by an "A arm Reset” push button
on the front of the Dewatering System control panel.

T SPARE PARTS

The followi ng spare parts shall be provided with each filter press unit:
one conplete set of filter nedia cloth; two plates; two conplete sets of
each type of bearings and bushi ngs, exclusive of those contained in notors
and gear drives; one conplete set of seals; two fuses of each type and size
used; two light bul bs of each size used, including annunciator; and any
other parts considered as "high wear" itens unique to the filter press
furni shed. Spare parts shall be provided in waterproof packages suitable
for export service labeled with the description and part numbers. Except
for fuses and light bulbs, each itemor set of parts expected to be
installed at one tinme shall be in an individual package.

8 SAFETY MECHANI SV

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Safety mechani snms are optional features that
are recommended for sem autonmatically or
autonatically operated press applications. Light
curtain or safety pullwires primarily preformthe
sane function, thus both features are not required

for the sanme application.
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8.1 Light Curtain
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NOTE: The light curtain shall extend over the
m ni mum | ength of the horizontal edge of the filter
pl at es.
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A light curtain presence sensing device shall be factory nounted to contro
the conplete operation of the filter press. Light curtains shall be

furni shed for both sides of the filter providing an operator safety depth
of [ ]. The light curtain shall consist of an [infrared] [visible
spectrunj light source transmtter array, a photo transistor receiver
array, and a solid state nultiplexed controller with el ectro-nechanica
output relay. The light sources shall be nmounted in a reflective housing
and shall be equipped with a high quality optical lens to properly
collimate the emtted light. The receivers shall be nounted in a seal ed
housi ng equi pped with a glass optical converging lens. The control system
shall have a tine delay function, adjustable fromO0.025 to 5 seconds, which
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shal |l continue to de-energize the electronic output for the specified tine
period after the curtain has been interrupted and then restored.

.8.2 Safety Pullwres

A doubl e set of shifter or foll ower novenent safety stop |anyards shall be
provi ded on both sides of the filter press for personnel protection. This
system shall consist of steel cables and supports with manual ly reset
safety switches on both sides of the press. The system shall provide
control contacts to interrupt service until the switch is reset by hand.
Swi tches shall be NEMA 4 encl osures.

. 8.3 Saf ety Quards

A safety guard shall be nobunted on the non-operator side or side opposite
fromthe plate shifter control station of the filter press. The safety
guard shall consist of a metal screen or acrylic safety screen. The safety
guard shall be equal height to the filter plates and shall run the length
of the press.

.9 FI LTER PRESS | NSTALLATI ON EQUI PVENT

An overhead [bridge crane] [nonorail] [hoist] shall be provided in
accordance with the requirenents of Section [41 22 13.13 BRI DGE CRANES] |
41 22 23.19 MONORAI L HO STS].

.10  ACCESSORI ES

.10.1 Filter Press Feed Punps
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NOTE: Several types of punps, including plunger
progressive cavity, and di aphragm punps, nay be
applicable for filter press feed applications.
Informati on on these types of punps is presented in
Section 44 46 00 PUWPS; SEWAGE AND SLUDGE
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Each filter press sludge feed pump shall be a [plunger] [progressive
cavity] [diaphragn] type. Each punp shall be conpletely factory assenbl ed,
that is, parts required to operate the punp shall be nobunted on a base
plate. Punp and drive unit shall be designed for continuous 24 hour per
day operation. The specific requirenments for this type of punp and

associ ated accessories are provided in Section 44 46 00 PUWS; SEWAGE AND
SLUDGE

.10.2 Sl udge Conditioni ng System
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NOTE: The sl udge conditioning system may be
applicable for sone applications to increase
filterability. |If conditioning is not required,
del ete this paragraph.
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A sludge conditioning systemshall be supplied consisting of a m xing tank,
an air bl owdown mani fold and sl udge receiving tank, and associ ated val ves,
appurtenances, and controls.
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2.10.2.1 Sl udge Condi tioni ng Tank

The sludge conditioning tank shall have a useful capacity of [__
constructed of [fiberglass reinforced plastic (FRP)] [coated steel]. The
tank shall be flat bottom closed flanged top type approxinmately [ ]
dianeter and [__ ] high. 1In addition to the tank useful capacity, 300 m
12 inch extra of sidewall height for punp cut off controls and 300 mr 12
inch extra of sidewall height for freeboard shall be allowed. The tank
shall include flanged fittings for drain, sludge outlet, 600 mr 24 inch
manway in the shell, sludge inlet, conditioning agent inlets, [core blow
tank connection,] vent connection, |evel switches, mxer nmounting flange in
the top, and access |adder and platformfor top access.

2.10.2.2 Sl udge Conditioning Tank M xer

The sludge conditioning tank m xer shall mx the conditioning tank contents
prior to feeding the filter press. The mxer agitator shall be conplete
with [ ] watt hp motor. [__ ] turbine type mxing elenents shal

each be supplied with [ ] pitch bl ades.

2.10.2.3 Ai r Bl omdown\ Core Bl ow Sl udge Separation Tank
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NOTE: The air bl owdown\core bl ow sl udge separation
tank is only required if those optional features are
used.
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An air bl owdown and core bl ow sl udge separation tank shall be provided to
di ssi pate, by centrifugal action, the energy of the sludge di scharged under
pressure fromthe air bl owdown and/or core bl ow operations performed at the
end of the dewatering cycle. This tank shall be a cylindrical separator
type tank fabricated of coated steel with an overall length of [__
dianeter of [ ]. This tank shall be mounted on top of the sludge
condi tioning tank.

2.10.2. 4 Chemical Feed System
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NOTE: Each type of chemical feed systemrequired
for sludge conditioning is application specific.
Requi rements for several types of liquid chem ca
feed systens typically required for sludge
conditioning are provided in Section 43 32 69

CHEM CAL FEED SYSTEMS. Requirenents for any

addi tional types of chem cal feed systens will also
be added to that section
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Chemical feed systens required for sludge conditioning shall be provided in
accordance with requirenents in Section 43 32 69 CHEM CAL FEED SYSTEMS

2.11 PRECOAT SYSTEM
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NOTE: A precoat system may not be required for
every application. |If inapplicable this paragraph
shal | be del eted.
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A precoat systemshall provide material to precoat the filter media. The
precoat system shall consist of a precoat tank with nixing, precoat punp,
chem cal feed system associated val ves, appurtenances, and controls.

2.11.1 Precoat Tank

The sludge precoat tank shall have a useful capacity of [__
fabricated of [coated steel] [stainless steel]. The tank shall be flat
bottom closed flanged top type approximately [ ] dianeter and [ ]
high. In addition to the tank useful capacity 300 nmm 12 inch extra in
sidewal | height for punp cut off controls and 300 mr 12 inch extra in

si dewal | height for freeboard shall be allowed. The tank shall include
flanged fittings for drain, precoat outlet, future connection for precoat
material inlet, filtrate water inlet |evel sw tches as shown on the
construction draw ngs, mxer nmounting flange in the top, and an access

| adder and platformfor top access.

2.11.2 Precoat Tank M xer

The precoat tank mixer shall mx the tank contents to feed the filter
press. The agitator shall be conplete with [ ] watt hp motor. |
turbine type mxing elenments shall each be supplied with |
bl ades.

2.11.3 Precoat Feed Punp
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NOTE: Several types of punps, including centrifuga
and di aphragm punps, nmay be used for precoat feeding
dependi ng on the type of precoat material used.
Informati on on these types of punps is presented in
Section 44 46 00 PUWPS, SEWAGE AND SLUDGE
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Each precoat punp shall be a [centrifugal] [diaphragn] type. Each punp
shal |l be factory assenbled, that is, parts required to operate the punp
shal |l be nounted on a base plate. Punp and drive unit shall be desi gned
for continuous 24 hour per day operation. The specific requirenents for
this type of punp and associ ated accessories are provided in Section

44 46 00 PUWMPS, SEWAGE AND SLUDGE

2.11. 4 Chem cal Feed
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NOTE: The type of dry or bulk chenical feed system
required will be application specific. Requirenments
for the dry chenical feed systemw Il be provided in
a separate guide specification and referenced in

t hi s paragraph.
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2.11.5 Conpressed Air System
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NOTE: The conpressed air systemdescribed in this
par agr aph cont ai ns equi prent for both instrunment and
pl ant systens applications. Edit as necessary.
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Conpressed oil free, dry instrunent air is to be supplied at [690 kPa 100
psi] [[____ ] kPa psi] and process air is to be supplied at [690 kPa 100 ps
] [1550 kPa 225 psi] [[___ ] kPa psi]. The air conpressor system shal
consist of air conpressors, an air dryer, instrunent air receiver, and a
menbrane inflation and core bl ow air receiver.

.11.5.1 Air Conpressors

[Two] [ ] duplex air conpressors shall be supplied with the filter
press. The air conpressors used for the filter press systemshall be in
accordance with air conpressor requirenents provided in drawings and in
Section 22 00 00 PLUMBI NG GENERAL PURPCSE

.11.5.2 Conpressed Air Dryer

A refrigerated type conpressed air dryer shall be installed between the
conpressor aftercool ers/separators and the instrunment air receiver. The
dryer shall have a minimmum operating capacity of [__ ] L/'s cfmat a
pressure of 690 kPa 100 psig. The electrical characteristics of the dryer
shall be [ ] watt hp, 208 volts, three phase, 60 Hertz. An adjustable
air pressure regulator shall be installed upstreamof the air dryer. The
regul ator shall be capable of handling a maxi muminlet pressure of 2.1 MPa
300 psig, have an adjustable range of | ] to[__ ] kPa [
[ ] psig, with a maxi num operating tenperature of 80 degrees C 175
degrees F and be provided in accordance with any additional applicable
requirenents in Section 22 00 00 PLUMBI NG GENERAL PURPCSE.

.11.5.3 Instrunent Air Receiver

The instrunent air receiver shall store air as delivered fromthe air
dryer. The instrument air receiver used shall be provided in accordance
with the air receiver requirenents provided in drawings and in Section
22 00 00 PLUMBI NG, GENERAL PURPCSE

.11.5. 4 Core Bl ow and Menbrane Inflation Air Receiver
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NOTE: This receiver will only be required for
filter press systens using air or core blow ng
systens or variable volume filter presses requiring
di aphragminflation. This receiver shall be
designed with 1720 kPa (250 psi) working pressure
which is greater than the 1380 kPa (200 psi)
pressure referred to in Section 22 00 00 PLUMBI NG
GENERAL PURPCSE.
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The air receiver shall store air as delivered fromthe conpressor
aftercooler. The core blow and nmenbrane inflation air receiver used shal
be provided in accordance with the air receiver requirements provided in
drawi ngs and in Section 22 00 00 PLUMBI NG GENERAL PURPOSE

2.11.6 Menbrane Water Inflation System

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 systemw |l only be required if a
variable volunme filter press using a nenbrane water
systemis used.
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The nmenbrane water inflation systemfor the variable volume filter press
application shall consist of a punp, tank, and appurtenances.

2.11.6.1 Menbrane Water Inflation Punp
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NOTE: Several types of punps, including
centrifugal, progressive cavity, and di aphragm
punps, nmay be applicable for nmenbrane water
inflation. Information on the applicability and
detailed requirenments for these types of punps are
presented in Section 44 46 00 PUMPS;, SEWAGE AND
SLUDGE
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Each nenbrane water inflation punp shall be a [centrifugal] [air diaphragni
[ progressive cavity] type. This type of punp and associ ated accessories
shal | be provided in accordance with requirements in Section 44 46 00
PUWVPS; SEWAGE AND SLUDGE

2.11.6.2 Menmbr ane Water Tank
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NOTE: If the water is recycled to the filter nedia
wat er wash tank this paragraph shall be del eted.
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The nmenbrane water tank shall have a useful capacity of [__ ] and shal
be constructed of [pol ypropyl ene] [polyethylene] [fiberglass reinforced
plastic]. The tank shall be flat bottom open flanged top type
approximately [ ] dianmeter. The tank shall also be provided with a
tubul ar gl ass gauge assenbly and | evel controls.

2.11.7 Filter Media Water Wash System
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NOTE: Filter nmedia water washing can be perforned
either nmanually or automatically. Both types of
systens are described in this paragraph. Any

equi prent not required shall be del eted.
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[A manual filter media water wash system shall be provided having 6.9 MPa
1000 psig discharge nozzle pressure to periodically clean the filter
nmedi a. The wash systemshall be cart mounted with sufficient |ength of
hose and power cord. The washer shall consist of a hand held wand with a
single fan type nozzle. Washer control shall be contained in the washer
cart. The punp shall be powered by a 760 watt 10 hp totally encl osed fan
cool ed nmotor nmounted on the punp cart.] [An automatic filter nmedia water
wash system shall be supplied consisting of a tank, punp, and
appurtenances. The system shall provide high pressure water at 10.3 MPa
1500 psig to the filter nedia water washer assenbly.]

2.11.7.1 Filter Media Water Wash Tank
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NOTE: |If an automatic wash systemis not used this
par agraph shall be del et ed.
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The filter nedia water wash tank shall have a useful capacity of [ ]
and be constructed of [polypropylene] [fiberglass reinforced plastic]. The
tank shall be flat bottom open flanged top type approximately [ ]
diameter. The tank shall al so be equipped with a tubular glass | evel gauge
assenbl y.

.11.7.2 Filter Media Water Wash Punp
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NOTE: |If an automatic wash systemis used, the
specific requirenents listed in this paragraph shal
be coordinated or incorporated into Section 44 46 00
PUVPS; SEWAGE AND SLUDGE, as required. |If an
autonati c wash systemis not used this paragraph
wi Il be del eted.
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The plate water wash punp shall be a triplex reciprocating, horizonta

pi ston punp. The punp shall be factory assenbled; that is, parts required

to operate the punp shall be nobunted on a common base plate. The punp

shall be rated for a flowof [__ ] and a discharge pressure of [ ].
a. Drive Unit. The punp shall be driven by an electric motor. The
notor shall be | ] watt hp, three phase, 60 Hz, 480 Volt, totally
encl osed fan cooled, Cass F Insulation, Severe Duty Construction. The
notor short circuit protective device and nmagnetic starter shall be
renotely located in a notor control center as shown on the drawings. A
| ocal disconnect shall be provided at the motor. The notor shall be
directly coupled to the gear reduction unit. The coupling shall be
flexible and shall be covered with a guard. The punp shall be equi pped
with an internal, single reduction gear. Mving gear parts shall be
spl ash lubricated and shall not require any external force |ubrication
system The entire gear nmechanismshall be totally enclosed and
effectively sealed so that dirt or water cannot enter. It shall have
an oil sight glass, an oil filling opening and an oil outlet. The punp
gear wheel speed shall not exceed 400 rpm The pinion gear and gear
wheel s shall be helical type operating in an oil bath. The punp pinion
shaft shall be of high strength hardened steel. The punp shall run in
seal ed anti-friction bearings to prevent oil | eakage.

b. Punmping Unit. Each piston shall be stainless steel with two
neoprene U ring seals formng an effective seal with the inside surface
of the cylinder liner. The piston shall run in a replaceabl e stainless
steel cylinder liner.

c. Piping, Valves, and M scell aneous. The suction and di scharge val ve
shal | be housed in a compact, double valve cartridge for easy

i nspection and replacenent. Valves shall be spring | oaded plate type
in one piece assenbly. The valve seats and val ve plates shall be
hardened stainless steel. The suction and discharge side val ve
conponents shall be interchangeable. The punp shall be equipped with a
spring | oaded di scharge pressure relief valve to protect the punp and
system from over pressure. The punmp shall have a 19 mr 3/4 inch
connection and shall be set for 10.7 MPa 1550 psig. The punp shall be
equi pped with a liquid filled pressure gauge with an isol ation val ve.
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The punp shall have a nitrogen prefilled, bladder type pul sation
danpener connected to the di scharge side of the punp. The punp shal
be mounted on rubber vibration isolation pads and connected to the
suction piping with a rubber spool piece. The punp shall be fitted
with a fine nmesh suction strainer with an exchangeable filter el enent.
The di scharge of the punp shall be equipped with a sol enoid operated

t hree/ t wo-way bypass valve with a bypass line going directly back to
the suction side of the punp. The three/two-way val ve shall be spring
| oaded such that punpage is directed to the punp suction, unless the
solenoid is energized. A loss of power shall cause the three/tw way
val ve to direct punpage to the pump suction with no back pressure. The
punp shall be equipped with a 0.9 neter 3 foot long flexible, high
pressure di scharge hose and a 38 mr 1-1/2 inch ASME B16.5 C ass 600

di scharge fl ange.

d. Materials of Construction. WMaterials of construction shall consi st
of :

1) Gear Housing: Cast Ilron

2) Crankshaft/ Gear Wheels: Ductile Cast Iron
3) Pinion Gear Shaft/Piston: Hardened Stee
4) Punp Body: Ductile Cast lron

5) Piston: Stainless Steel w Uring seals

6) Piston Liner: Stainless Stee

7) 3/2 Way Valve: Stee

8) Punp Base: Fabricated Stee

9) Valve Seats and Plates: Stainless Stee

2.11.8 Aci d Wash System
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NOTE: Acid wash systens are required only when |line
conditioning is used. |If this systemis not
required, delete this paragraph
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An acid wash system shall consist of a drum punp, mixing tank, nixer, and
transfer punp that will provide a dilute acid for filter-media cl eaning.

2.11.8.1 Acid Storage System
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NOTE: Acid storage is provided in its origina
shi pping container. |If a different acid storage
systemis used, revise the follow ng requirenments
appropriately.
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Acid shall be stored in its original shipping container.

2.11.8.2 Acid Transfer Punp
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NOTE: Acid punping for preparation of the acid wash
solution is perforned by an acid drum punp. |If a

di fferent punping systemis used, revise the

foll owi ng requirenments appropriately.
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Transfer of [38] [__ ] percent hydrochloric acid from shipping druns to

the acid wash m xi ng tank shall be provided by a drum punp. The punp tube
shal |l be fabricated of polyvinyl chloride or other conpatible non-netallic
material, and shall be 1200 mr 47 inches |long and designed to fit through

the bung of a standard shipping drum The punp shall have a capacity of

approxi mately [ ] at | ] of head. The drive nmotor shall be rated
[ ] watts hp, 115 volts, single phase, 60 Hz. An integral circuit
breaker with manual reset, and an "On-OFf" switch shall be nounted in the
punp handle. AJ[__ ] long cord with 3 prong plug shall be included. The

punp shall have a 25 mm 1 inch, barbed discharge port for a hose
connection. A wall mounting storage bracket and a chemcal -resistant drip
pan shall be included. The dedicated circuit shall ternminate in a

dedi cated receptacle near the drum | ocati on.

2.11.8.3 Aci d Wash Tank

The acid wash tank shall be furnished to dilute, mx and hold acid for
filter media washing. The tank shall have a useful capacity of [
be constructed of fiberglass reinforced plastic. The tank shall have
_____ ] dianmeter conical bottomw th supporting | egs. The tank shal
include flanged fittings for water inlet, acid outlet, acid recircul ation,
overflow and drain and shall be provided with an access.

2.11.8. 4 Aci d Wash Tank M xer

The mi xer shall be suitable for continuous operation and shall be driven by
al__ ] watt hp, 115 volt, single phase, 60 Hz, totally encl osed fan
cooled electric nmotor. The rotating speed of the m xer shall not exceed
1,750 rpm The mxer shall be |ocated to provide thorough mxing. The

m xer shaft and inpellers shall be fabricated of corrosion resistant
mat eri al s.

2.11.8.5 Aci d Wash Punp
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NOTE: The specified nmaterials of construction for
wetted parts of this punp referenced in Section
43 21 13 PUMPS WATER CENTRI FUGAL wi I | be

pol ypropyl ene or other suitable non-netallic

mat eri al
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The acid wash punp shall be furnished to circulate dilute acid through the
filter press. The horizontal end suction centrifugal punmp shall be
provided in accordance with the requirenments provided in Section 43 21 13
PUWPS: WATER, CENTRI FUGAL.

2.12 LUBRI CATI ON

An adequate nmeans of lubrication shall be provided for noving parts subject
to wear. Except as otherw se specified, lubrication shall be by grease or
oil. Gease fittings shall be provided for grease-type bearings. |If
bearings are not easily accessible, grease tubing shall be provided in a
conveni ent |ocation. Bearings shall be provided with relief ports to
prevent build up of pressures which night danage the bearings or seals.

Ol reservoirs shall be liberal in size and shall be provided with an
opening for filling, an overfl ow opening at the proper location to prevent
overfilling, and a drain opening at the |lowest joint. Reservoirs shall be
properly vented to prevent pressure build up.
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2.13 FACTORY TESTS

Factory tests shall include tank integrity testing, process piping
pressure/l eak testing, accessory operability testing, and control pane
testing. The factory tests shall be perfornmed and the results subnitted to
the Contracting Officer prior to final approval of the equiprent.

2.13.1 Tank Integrity Testing

Tank integrity (hydrostatic) tests shall include, but not be limted to,
filling the tanks with potable water for a period of 24 hours and
i nspecting for |eaks.

2.13.2 Process Pi ping Pressure/lLeak Testing

Process piping pressure and | eakage testing shall include, but be not
l[imted to, pipe testing for at |least 1 hour with no | oss of pressure
except to conpressed air plastic piping, unless recommended by the

manuf acturer, at 1.5 tines the working pressure, but not |ess than 350 kPa
50 psi with the intended service nedia.

2.13.3 Accessory Operability Testing

Accessory operability tests shall be performed for the filter feed punp
system [sludge conditioning tank system] [acid wash system] filter media
wat er wash system and air conpressor system

2.13. 4 Control Panel Testing

Control panel testing shall be performed by functional tests.
PART 3 EXECUTI ON
3.1 EXAM NATI ON

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

3.2 SLUDGE DEWATERI NG EQUI PVENT | NSTALLATI ON

Install reinforced concrete, of the size and design indicated, in
accordance with Section 03 31 00.00 10 CAST-| N PLACE STRUCTURAL CONCRETE.

3.2.1 Wl di ng

Steel piping shall be welded in accordance with AWS D1.1/D1. 1V by wel ders
certified to have passed tests using procedures in accordance wth

AWS B2.1/B2.1N or ASME BPVC SEC | X. Wl ding procedures qualified by

others, and wel ders and wel di ng operators qualified by another enployer may
be accepted as permtted by ASVE B31.1. The Contracting O ficer shall be
notified 24 hours in advance of tests and the tests shall be perforned at
the work site if practicable. Structural nenbers shall be welded in
accordance with Section 05 05 23 WELDI NG STRUCTURAL. Weél di ng and
nondestructive testing procedures are specified in Section 43 02 00 VELDI NG
PRESSURE PI PI NG
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3.2.2 Pi pe and Val ve installation

Pi ping shall be installed with joints tight and with no undue marring of
finishes. |Installed piping, valves, and fittings shall be free fromstrain
and excessive stresses caused by weight or nmisalignnent. |In addition to
these requirenents, piping shall be installed in accordance with applicable
requi renments provided in Section 22 00 00 PLUMBI NG GENERAL PURPOSE

3.2.2.1 Fl anged Joints

Bolts shall be tightened uniformy to prevent overstressing flanges and
m sal i gnnment .

3.2.2.2 Screwed Joints

Screwed joints shall be made tight with joint conpound, applied to the male
threads only, or with joint tape.

3.2.2.3 Push-On Joints

Pi pe ends shall be beveled to facilitate assenmbly. Pipe shall be marked to
indicate when the pipe is fully seated. Gaskets shall be lubricated to
prevent displacenent. The gasket shall remain in proper position in the
bell or coupling while joints are nade.

3.2.2. 4 Sol vent-Wel d Joints

Joints shall be made in accordance with the manufacturer's witten
instructions.

3.2.2.5 Valves
Val ves shall be installed and | ocated for easy access for operation.
3.2.3 Equi pnent installation

Equi pent installation shall be in accordance with the manufacturer's
witten instructions.

3.2. 4 El ectrical Wrk

El ectrical work shall be in accordance with the draw ngs and applicable
requirements of Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  Equi pnent
shall be suitable for installation in a corrosive environment (NEMA 4X)
unl ess specified otherw se.

3.3 PAI NTI NG
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NOTE: Include Section 09 97 02 PAINTING HYDRAULIC
STRUCTURES in the project, or incorporate applicable
provisions in this paragraph.
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Pai nting shall be performed in accordance with applicable requirenents
provided in Section [ ] and additional requirenents provided herein
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3.3.1 Cener al

Met al surfaces, except alum num bronze, brass, galvanized steel, and
stainl ess steel shall be painted. Surface preparation and painting shal

be perforned in the shop or in the field as indicated. Mnufactured itens,
such as notors and sw tchboards, shall be finished with the manufacturer's
standard fi ni sh.

3.3.2 Preparati on and Application

Ferrous netal surfaces shall be prepared in accordance with SSPC SP 6and
painted with two coats of epoxy paint in accordance with SSPC PS 13.01.

3.3.3 Testing

Coatings shall be exam ned for flaws and tested for thickness and holi days.
Thi ckness of coatings shall be neasured wet and dry using a commercial film
thi ckness gauge. The Contracting Oficer shall be notified in advance of
any painting. Additional coats shall not be applied until the previous
coat has been approved. Repair or additional coatings shall be
acconpl i shed at no additional cost to the government.

3.3. 4 Coating Repair

If welding is required after application of the coating or if the coating
is damaged in any way, repair shall consist of preparing the affected area
in compliance with SSPC SP 6 and reapplying the coating to that area. |If
hol i days are detected or filmthickness is insufficient, the surface shal
be prepared and additional coats applied in the affected area in conpliance
with the manufacturer's instructions.

3.4 POSTI NG FRAMED | NSTRUCTI ONS

Post the approved wiring and control diagranms showi ng the conpl ete | ayout
of the entire system including equiprment, piping valves, and contro
sequence, framed under glass or in approved | aninated plastic, where
directed. Condensed operating instructions explaining preventive

mai nt enance procedures, nethods of checking the systemfor normal safe
operation, and procedures for safely starting and stopping the system shal
be prepared in typed form franed as specified above for the wiring and
control diagrans, and posted beside the diagrans. The franed instructions
shal | be posted before acceptance testing of the systens.

3.5 FI ELD TESTS AND | NSPECTI ONS
3.5.1 Cener al

The Contractor shall performthe field tests. The Contracting Oficer will
witness field tests and conduct field inspections. The Contracting Oficer
shall be notified 7 days prior to the dates and times for acceptance

tests. Any deficiencies found shall be rectified and work affected by such
deficiencies shall be retested at the Contractor's expense.

3.5.2 Initial Acceptance Test
After conpletion of the installation and as soon as practical, an operating
test of the Filter Press and associ ated equi pnent shall be perforned to

denponstrate that the systemfunctions properly. The initial tests shal
i nclude the manufacturer's recomrended tests for equi pnent vibration,
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hori zontal and vertical alignnment structural integrity, |leaks in piping and
seal s, correct operation of control systems and equi pnent, and excessive
noi se | evels. Horsepower shall be checked and verified with the

manuf acturer's design data for the specified equi pnent. Tests shal
denonstrate that the equipnment is not electrically, nmechanically,
structurally, or otherwi se defective; is in safe and satisfactory operating
condition; and conforms to the specified operating characteristics. After
completion of the tests, the systemshall be adjusted for proper operation,
in accordance with the manufacturer's witten instructions and the
operating and mai ntenance instructions.

.5.3 Fi nal Acceptance Test
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NOTE: This paragraph only applies to specific
circunstances such as partial installation of the
dewat eri ng system conponents at different periods of
time. |f not applicable, delete this paragraph
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Six nonths after conpletion of the initial acceptance test, a retest of the
equi pnent shall be conducted to verify that the equi pnent functions as
speci fied under actual operating conditions. Equi pnent not capabl e of
performng as specified will be replaced or upgraded at no cost to the
gover nnent .

.6 MANUFACTURER S SERVI CES
.6.1 Installati on, Adjustment, and Testing

Provide a manufacturer's representative who is experienced in the
installation, adjustnent, and operation of the equi pnent to supervise the
installation, adjustnent and testing of the equi pnment.

.6.2 Field Training

Conduct a field training course for the designated operating and

mai nt enance staff nenbers. Training shall be provided for a period of [24]
[ ] hours of normal working time and shall start after the systemis
functionally conplete, but prior to final acceptance test. The field
instructions shall cover the itens contained in the Operating and

Mai nt enance Instructions, as well as denonstrations of routine maintenance
operations. Prepare a video tape of the field training course for a

per manent record for future training use.

-- End of Section --

SECTION 44 46 16 Page 50



