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02/11

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  r ecessed chamber  f i l t er  pr esses.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on pr ovi des 
r equi r ement s f or  bot h f i xed vol ume and var i abl e 
vol ume r ecessed f i l t er  pr ess syst ems.   The f i xed 
vol ume syst em i nvol ves t he use of  f i xed vol ume 
r ecessed chamber ed pl at es.   Thi s syst em i s used f or  
appl i cat i ons r equi r i ng 690 t o 1550 kPa 100 t o 225 psi
 f i l t er i ng pr essur e.   The var i abl e vol ume syst em 
i nvol ves t he use of  f i xed vol ume r ecessed chamber  
pl at es equi pped wi t h a di aphr agm t hat  i s  i nf l at ed 
wi t h wat er  or  ai r  t o appl y t he squeezi ng f or ce f or  
t he f i l t r at i on cycl e.   The var i abl e vol ume syst em i s 
t ypi cal l y  used f or  appl i cat i ons r equi r i ng ver y dr y 
s l udge cake.   The var i abl e vol ume syst em t ypi cal l y  
r equi r es a s l udge f eed f i l l i ng r at e pr essur e r angi ng 
f r om 350 t o 690 kPa 50 t o 100 psi  wi t h a di aphr agm 
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squeezi ng pr essur e r angi ng f r om 690 t o 1550 kPa 100 
t o 225 psi  or  gr eat er .   For  appl i cat i ons r equi r i ng 
di aphr agm i nf l at i on pr essur es gr eat er  t han 1030 kPa 
150 psi ,  onl y wat er  i nf l at i on i s r ecommended t o 
i nf l at e t he di aphr agms because of  t he i nher ent  
danger  of  usi ng ai r  f or  t hi s t ype of  pr essur i zed 
system.

**************************************************************************

1. 1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out s i de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y  
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y  
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

AMERI CAN I RON AND STEEL I NSTI TUTE ( AI SI )

AI SI  SG03- 3 ( 2002;  Suppl  2001- 2004;  R 2008)  
Col d- For med St eel  Desi gn Manual  Set

AMERI CAN LADDER I NSTI TUTE ( ALI )

ALI  A14. 3 ( 2008)  St andar d f or  Fi xed Ladder s and 
Saf et y Requi r ement s

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C110/ A21. 10 ( 2012)  Duct i l e- I r on and Gr ay- I r on Fi t t i ngs 
f or  Wat er

AWWA C111/ A21. 11 ( 2017)  Rubber - Gasket  Joi nt s f or  
Duct i l e- I r on Pr essur e Pi pe and Fi t t i ngs

AWWA C115/ A21. 15 ( 2011)  Fl anged Duct i l e- I r on Pi pe Wi t h 
Duct i l e- I r on or  Gr ay- I r on Thr eaded Fl anges

AWWA C151/ A21. 51 ( 2017)  Duct i l e- I r on Pi pe,  Cent r i f ugal l y 
Cast
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AWWA C500 ( 2009)  Met al - Seat ed Gat e Val ves f or  Wat er  
Suppl y Ser vi ce

AWWA C504 ( 2015)  St andar d f or  Rubber - Seat ed 
But t er f l y  Val ves

AWWA C509 ( 2015)  Resi l i ent - Seat ed Gat e Val ves f or  
Wat er  Suppl y Ser vi ce

AWWA D100 ( 2011)  Wel ded St eel  Tanks f or  Wat er  St or age

AMERI CAN WELDI NG SOCI ETY ( AWS)

AWS B2. 1/ B2. 1M ( 2014;  Er r at a 2015)  Speci f i cat i on f or  
Wel di ng Pr ocedur e and Per f or mance 
Qualification

AWS D1. 1/ D1. 1M ( 2015;  Er r at a 1 2015;  Er r at a 2 2016)  
St r uct ur al  Wel di ng Code -  St eel

ASME I NTERNATI ONAL ( ASME)

ASME B1. 20. 1 ( 2013)  Pi pe Thr eads,  Gener al  Pur pose ( I nch)

ASME B1. 20. 2M ( 2006;  R 2011)  Pi pe Thr eads,  60 Deg.  
Gener al  Pur pose ( Met r i c)

ASME B16. 1 ( 2015)  Gr ay I r on Pi pe Fl anges and Fl anged 
Fi t t i ngs Cl asses 25,  125,  and 250

ASME B16. 11 ( 2016)  For ged Fi t t i ngs,  Socket - Wel di ng and 
Threaded

ASME B16. 21 ( 2011)  Nonmet al l i c  Fl at  Gasket s f or  Pi pe 
Flanges

ASME B16. 34 ( 2017)  Val ves -  Fl anged,  Thr eaded and 
Wel di ng End

ASME B16. 5 ( 2017)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B16. 9 ( 2012)  St andar d f or  Fact or y- Made Wr ought  
St eel  But t wel di ng Fi t t i ngs

ASME B31. 1 ( 2016;  Er r at a 2016)  Power  Pi pi ng

ASME B40. 100 ( 2013)  Pr essur e Gauges and Gauge 
Attachments

ASME BPVC SEC I X ( 2010)  BPVC Sect i on I X- Wel di ng and Br azi ng 
Qualifications

ASTM I NTERNATI ONAL ( ASTM)

ASTM A105/ A105M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St eel  For gi ngs f or  Pi pi ng Appl i cat i ons
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ASTM A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A167 ( 2011)  St andar d Speci f i cat i on f or  
St ai nl ess and Heat - Resi st i ng 
Chr omi um- Ni ckel  St eel  Pl at e,  Sheet ,  and 
Strip

ASTM A182/ A182M ( 2017)  St andar d Speci f i cat i on f or  For ged 
or  Rol l ed Al l oy and St ai nl ess St eel  Pi pe 
Fl anges,  For ged Fi t t i ngs,  and Val ves and 
Par t s f or  Hi gh- Temper at ur e Ser vi ce

ASTM A193/ A193M ( 2016)  St andar d Speci f i cat i on f or  
Al l oy- St eel  and St ai nl ess St eel  Bol t i ng 
Mat er i al s f or  Hi gh- Temper at ur e Ser vi ce and 
Ot her  Speci al  Pur pose Appl i cat i ons

ASTM A194/ A194M ( 2017a)  St andar d Speci f i cat i on f or  Car bon 
St eel ,  Al l oy St eel ,  and St ai nl ess St eel  
Nut s f or  Bol t s f or  Hi gh- Pr essur e or  
Hi gh- Temper at ur e Ser vi ce,  or  Bot h

ASTM A276/ A276M ( 2017)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Bar s and Shapes

ASTM A283/ A283M ( 2013)  St andar d Speci f i cat i on f or  Low and 
I nt er medi at e Tensi l e St r engt h Car bon St eel  
Plates

ASTM A307 ( 2014;  E 2017)  St andar d Speci f i cat i on f or  
Car bon St eel  Bol t s,  St uds,  and Thr eaded 
Rod 60 000 PSI  Tensi l e St r engt h

ASTM A312/ A312M ( 2017)  St andar d Speci f i cat i on f or  
Seaml ess,  Wel ded,  and Heavi l y Col d Wor ked 
Aust eni t i c  St ai nl ess St eel  Pi pes

ASTM A36/ A36M ( 2014)  St andar d Speci f i cat i on f or  Car bon 
St r uct ur al  St eel

ASTM A436 ( 1984;  R 2015)  St andar d Speci f i cat i on f or  
Aust eni t i c  Gr ay I r on Cast i ngs

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM A536 ( 1984;  R 2014)  St andar d Speci f i cat i on f or  
Duct i l e I r on Cast i ngs

ASTM C582 ( 2009)  Cont act - Mol ded Rei nf or ced 
Ther moset t i ng Pl ast i c ( RTP)  Lami nat es f or  
Cor r osi on- Resi st ant  Equi pment

ASTM D1784 ( 2011)  St andar d Speci f i cat i on f or  Ri gi d 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Compounds and 
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
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Compounds

ASTM D1785 ( 2012)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120

ASTM D2241 ( 2015)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pr essur e- Rat ed 
Pi pe ( SDR Ser i es)

ASTM D2564 ( 2012)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Pol y( Vi nyl  Chl or i de)  ( PVC)  
Pl ast i c Pi pi ng Syst ems

ASTM D3139 ( 1998;  R 2011)  Joi nt s f or  Pl ast i c  Pr essur e 
Pi pes Usi ng Fl exi bl e El ast omer i c Seal s

ASTM D3222 ( 2005;  R 2015)  Unmodi f i ed Pol y( Vi nyl i dene 
Fl uor i de)  ( PVDF)  Mol di ng Ext r usi on and 
Coat i ng Mat er i al s

ASTM D3299 ( 2010)  Fi l ament - Wound 
Gl ass- Fi ber - Rei nf or ced Ther moset  Resi n 
Cor r osi on- Resi st ant  Tanks

ASTM D3308 ( 2012;  R 2017)  PSt andar d Speci f i cat i on f or  
TFE Resi n Ski ved Tape

ASTM D4097 ( 2001;  R 2010)  Cont act - Mol ded 
Gl ass- Fi ber - Rei nf or ced Ther moset  Resi n 
Cor r osi on- Resi st ant  Tanks

ASTM D638 ( 2014)  St andar d Test  Met hod f or  Tensi l e 
Pr oper t i es of  Pl ast i cs

ASTM D785 ( 2008)  Rockwel l  Har dness of  Pl ast i cs and 
El ect r i cal  I nsul at i ng Mat er i al s

ASTM D790 ( 2017)  St andar d Test  Met hods f or  Fl exur al  
Pr oper t i es of  Unr ei nf or ced and Rei nf or ced 
Pl ast i cs and El ect r i cal  I nsul at i ng 
Materials

ASTM F477 ( 2014)  St andar d Speci f i cat i on f or  
El ast omer i c Seal s ( Gasket s)  f or  Joi ni ng 
Pl ast i c Pi pe

I NTERNATI ONAL SOCI ETY OF AUTOMATI ON ( I SA)

ANSI / I SA 5. 1 ( 2009)  I nst r ument at i on Symbol s and 
Identification

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

MSS SP- 58 ( 1993;  Reaf f i r med 2010)  Pi pe Hanger s and 
Suppor t s -  Mat er i al s,  Desi gn and 
Manuf act ur e,  Sel ect i on,  Appl i cat i on,  and 
Installation

SECTI ON 46 76 23. 16  Page 9



NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA I CS 1 ( 2000;  R 2015)  St andar d f or  I ndust r i al  
Cont r ol  and Syst ems:  Gener al  Requi r ement s

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 6/ NACE No. 3 ( 2007)  Commer ci al  Bl ast  Cl eani ng

1. 2   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i c t  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i c t  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
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Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Sl udge Dewat er i ng Equi pment

SD- 03 Pr oduct  Dat a

Sl udge Dewat er i ng Equi pment

Spar e Par t s

Post i ng Fr amed I nst r uct i ons

Welding

SD- 06 Test  Repor t s

Fact or y Test s

Fi el d Test s and I nspect i ons

SD- 07 Cer t i f i cat es

Sl udge Dewat er i ng Equi pment

SD- 10 Oper at i on and Mai nt enance Dat a

Oper at i ng and Mai nt enance I nst r uct i ons

  [ Si x]  [ _____]  set s,  each set  [ per manent l y bound and have a har d 
cover ]  [ on opt i cal  di sc] .   I nscr i be t he f ol l owi ng i dent i f i cat i on 
on t he cover s:   t he wor ds " OPERATI NG AND MAI NTENANCE 
I NSTRUCTI ONS, "  name and l ocat i on of  t he f aci l i t y ,  name of  t he 
Cont r act or ,  and cont r act  number .

1. 3   DELI VERY,  STORAGE,  AND HANDLI NG

The f i l t er  pr ess syst em shal l  be del i ver ed compl et el y assembl ed t o t he 
maxi mum ext ent  possi bl e,  and shi pped on ski ds.   Equi pment  del i ver ed and 
pl aced i n st or age shal l  be st or ed wi t h pr ot ect i on f r om t he weat her ,  
excessi ve humi di t y and t emper at ur e var i at i ons,  di r t ,  dust ,  or  ot her  
cont ami nant s as r equi r ed by t he manuf act ur er .

PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

Each r ecessed [ f i xed- vol ume] [ var i abl e- vol ume]  chamber  f i l t er  pr ess uni t  and 
accessor i es shal l  ef f i c i ent l y dewat er  s l udge f or  handl i ng as dr y cake.

2. 1. 1   Ser vi ce Condi t i ons

**************************************************************************
NOTE:   Condi t i oni ng agent s,  such as l i me,  f er r i c  
chl or i de,  or  pol ymer s,  may be r equi r ed t o enhance 
f i l t er abi l i t y .   Del et e i nappl i cabl e condi t i oni ng 
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agents.
**************************************************************************

The char act er i st i cs of  t he s l udge t o be dewat er ed ar e:

Sl udge Type [ Bi ol ogi cal ]  [ Met al  
Pr eci pi t at i on]  [ Domest i c Wast ewat er ]

[_____]

Fi l t er  Feed  per cent  Sol i ds by Wei ght  
(Approximate)

[_____]

pH [_____]

Temperature [_____]

El evat i on ( Above Mean Sea Level ) [_____]

Each Condi t i oni ng Agent  Type [_____]

Each Condi t i oner   per cent  Feed Sol i ds [_____]

2. 1. 2   Desi gn Cr i t er i a

Each f i l t er  pr ess uni t  shal l  meet  or  exceed t he f ol l owi ng cr i t er i a:

Type,  Recessed Pl at e [ Fi xed- Vol ume]  [ Var i abl e- Vol ume]

Number  of  Uni t s [_____]

Uni t  vol ume per  cycl e,  cubi c met er s cubmi c 
feet

[_____]

Fi l t er  cake t hi ckness,  mm i nch [_____]

Pl at e s i ze,  mm by mm i nch by i nch [ _____]  by   [ _____]

Expansi on per cent [_____]

Maxi mum Oper at i ng Pr essur e,  kPa psi g [ 690]  [ 1550]  [ 100]  [ 225]  [ _____]

Feed i nl et  connect i on di amet er ,  mm i nch [_____]

Fi l t r at e pi pes:

Number ,  mi ni mum [ 3]  [ 4]

Di amet er ,  mm i nch [_____]

2. 2   GENERAL MATERI AL REQUI REMENTS

Mat er i al s f or  common equi pment  used t hr oughout  t hi s speci f i cat i on shal l  
conf or m t o t he f ol l owi ng r equi r ement s.   Mat er i al s f or  speci f i c  component s 
and accessor i es shal l  be as speci f i ed.   Recycl abl e mat er i al s shal l  conf or m 
t o EPA r equi r ement s i n accor dance wi t h Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTING.
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2. 2. 1   St andar d Pr oduct s

Pr ovi de mat er i al s and equi pment  whi ch ar e t he st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  t he pr oduct s and t hat  
essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use i n s i mi l ar  
f aci l i t i es f or  at  l east  2 year s pr i or  t o bi d openi ng.   Equi pment  shal l  be 
suppor t ed by a ser vi ce or gani zat i on t hat  i s ,  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer ,  r easonabl y conveni ent  t o t he s i t e.

2. 2. 2   Nameplates

Fi l t er  pr esses,  pumps,  t anks,  mi xer s,  panel s and mot or s shal l  have t he 
manuf act ur er ' s name,  addr ess,  t ype or  st y l e,  model  or  ser i al  number ,  and 
cat al og number  on a st ai nl ess st eel  pl at e per manent l y secur ed t o t he i t em 
of  equi pment .

2. 2. 3   Pr ot ect i on of  Movi ng Par t s

Compl et el y encl ose bel t s,  chai ns,  coupl i ngs,  and ot her  movi ng par t s by 
guar ds t o pr event  acci dent al  per sonal  i nj ur y.   Guar ds shal l  be r emovabl e or  
ar r anged t o al l ow access t o t he equi pment  f or  mai nt enance.   I f  equi pment  i s  
i n a l ockabl e housi ng,  no addi t i onal  guar ds ar e necessar y.

2. 2. 4   Speci al  Tool s

Pr ovi de one set  of  speci al  t ool s,  cal i br at i on devi ces,  and i nst r ument s 
r equi r ed f or  oper at i on,  cal i br at i on,  and mai nt enance of  t he equi pment .

2. 3   MATERIALS

2. 3. 1   St eel  Pl at es,  Shapes and Bar s

ASTM A36/ A36M.

2. 3. 2   Pi pe and Fi t t i ngs

**************************************************************************
NOTE:   Del et e i t ems i n par agr aph:  PI PE AND FI TTI NGS,  
par agr aph:  PI PE HANGERS AND SUPPORTS,  par agr aph:  
VALVES,  and par agr aph:  OTHER MATERI ALS,  and 
r ef er ence Sect i on 40 05 13 PI PELI NES,  LI QUI D PROCESS 
PI PI NG,  f or  speci f i c  r equi r ement s i f  t hat  sect i on i s 
i ncl uded i n t he speci f i cat i ons.

**************************************************************************

[ Pi pe and f i t t i ngs shal l  conf or m t o t he r equi r ement s speci f i ed i n Sect i on 
40 05 13 PI PELI NES,  LI QUI D PROCESS PI PI NG. ]

2. 3. 2. 1   St eel  Pi pe

ASTM A53/ A53M.

a.   Fl anged Fi t t i ngs:   ASTM A105/ A105M.

b.   Wel ded Fi t t i ngs:   ASME B16. 9, ASME B16. 11.

c.   Bol t s and Nut s:   ASTM A193/ A193M,  Gr ade B5;  ASTM A194/ A194M.
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2. 3. 2. 2   Duct i l e- I r on Pi pe

AWWA C115/ A21. 15.

a.   Fl anged Pi pe:    AWWA C115/ A21. 15,  wi t h ASME B16. 1,  Cl ass 125 f l anges.

b.   Rubber - Gasket  Joi nt s:   AWWA C111/ A21. 11.

c.   Fi t t i ngs:   AWWA C110/ A21. 10.

d.   Push- On Joi nt s:   AWWA C151/ A21. 51.

e.   Bol t s and Nut s:   ASTM A307,  Gr ade B.

2. 3. 2. 3   St ai nl ess St eel  Pi pe

ASTM A312/ A312M,  Schedul e 40,  Type 316 or  Type 304.

a.   Fl anged Pi pe:   ASTM A182/ A182M,  Cl ass 150,  dr i l l ed t o ASME B16. 5.

b.   Rubber - Gasket  Joi nt s:   [ ASME B16. 5]  [ ASME B16. 21].

c.   Thr eaded Fi t t i ngs:   ASME B16. 11.

d.   Bol t s:   ASTM A193/ A193M,  Cl ass 1,  Gr ade B8.

e.   Nut s:   ASTM A194/ A194M,  Gr ade 8.

2. 3. 2. 4   Pol yvi nyl  Chl or i de ( PVC)  Pi pe and Fi t t i ngs

PVC pi pe and f i t t i ngs l ess t han 100 mm 4 i nch di amet er  shal l  be i n 
accor dance wi t h ASTM D1785 or  ASTM D2241.   PVC pi pe and f i t t i ngs 100 mm 4 
i nches i n di amet er  and l ar ger  shal l  be i n accor dance wi t h ASTM D2241 and 
shal l  have push- on j oi nt s.

a.   Push- On Joi nt s:   ASTM D3139 or  ASTM F477.

b.   Sol vent  Cement :   ASTM D2564.

2. 3. 3   Pi pe Hanger s and Suppor t s

**************************************************************************
NOTE:  Coor di nat e hanger  and suppor t  r equi r ement s 
wi t h Sect i on 40 05 13 PI PELI NES,  LI QUI D PROCESS 
PI PI NG,  i f  t hat  sect i on i s i ncl uded i n t he pr oj ect ,  
ot her wi se use t he r ef er ence pr ovi ded.  

**************************************************************************

[ Hanger s and suppor t s shal l  conf or m wi t h t he r equi r ement s i dent i f i ed i n  
Sect i on 40 05 13 PI PELI NES,  LI QUI D PROCESS PI PI NG. ] [ MSS SP- 58.]

2. 3. 4   Valves

[ Val ves shal l  conf or m t o t he r equi r ement s speci f i ed i n Sect i on 40 05 13 
PI PELI NES,  LI QUI D PROCESS PI PI NG. ]   [ Val ves shal l  be r at ed f or  a[  1. 03 MPa 
150 psi g] [ [ _____]  MPa psi g ser vi ce] .   Val ves shal l  have st eel  or  cast  i r on 
bodi es unl ess ot her wi se shown or  speci f i ed. ]   Thr eaded or  socket  wel ded 
connect i ons shal l  conf or m t o  ASME B16. 11,  f l anged connect i ons shal l  
conf or m t o [ ASME B16. 1]  [ ASME B16. 5] ,  and val ves f or  hi gh t emper at ur e 
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ser vi ce shal l  conf or m t o:

2. 3. 4. 1   Gl obe and Angl e Val ves

Gl obe val ves,  80 mm 3 i nches and smal l er ,  shal l  be [ angl e pat t er n]  [ gl obe 
st y l e]  val ve [ and shal l  have [ br onze]  [ TP316 st ai nl ess st eel ]  [ _____]  
bodi es, ]  wi t h [ br onze]  [ br ass]  [ s t ai nl ess st eel ]  [ _____]  t r i m,  and [ br onze]  
[ br ass]  [ _____]  bonnet s.  Val ves shal l  i ncl ude [ uni on]  [ t hr eaded]  [ OS&Y]  
bonnet s,  i nsi de scr ews,  r i s i ng st ems,  [ pl ug]  [ needl e]  [ convent i onal ]  di scs 
const r uct ed of  [ pol yt et r af l uor oet hyl ene ( PTFE) ]  [ but adi ene acr yl oni t r i l e]  
[ br onze]  [ st ai nl ess st eel ]  [ _____] ,  and [ br onze]  [ br ass]  [ st ai nl ess st eel ]  
[ _____]  r i ngs.   Val ves shal l  be equi pped wi t h [ handwheel ]  [ pneumat i cal l y  
act uat ed]  [ el ect r i cal l y  act uat ed]  [ _____]  oper at or s.

2. 3. 4. 2   Gat e Val ves

Val ves 50 mm 2 i nches and smal l er ,  shal l  have [ br onze]  [ _____]  bodi es and 
st ems,  [ scr ewed]  [ uni on]  [ bol t ed]  [ yoke]  br onze [ _____]  bonnet s,  s i ngl e 
[ sol i d]  [ spl i t ]  wedge br onze di scs,  and [ r i s i ng]  [ non- r i s i ng]  st ems.   Val ves
 65 mm 2. 5 i nches and l ar ger ,  shal l  have [ i r on]  [ br onze]  [ Ni - r esi st ant  
st ai nl ess st eel ]  [ _____]  t r i m.   Val ves shal l  meet  t he r equi r ement s of  [
AWWA C500]  [ AWWA C509] .   Bonnet  shal l  be a [ c l amp]  [ OS&Y Bol t ed]  [ NRS 
Bol t ed]  t ype.   Di scs shal l  be [ wedge]  [ doubl e]  t ype of  [ i r on]  [ br onze]  
[ duct i l e i r on]  [ br onze f aced i r on]  [ r ubber  coat ed duct i l e i r on]  [ _____]  
const r uct i on,  and have [ nonr i s i ng]  [ r i s i ng]  st ems [ wi t h backseat s] .  Val ves 
shal l  be equi pped wi t h [ handwheel ]  [ pneumat i cal l y  act uat ed]  [ el ect r i cal l y  
act uat ed]  [ _____]  oper at or s.

2. 3. 4. 3   Pl ug Val ves

[ Nonl ubr i cat ed]  [ l ubr i cat ed]  t ype eccent r i c val ves,  80 mm 3 i nches t hr ough 
1350 mm 54 i nches,  shal l  have dr i p- t i ght  shut of f  wi t h pr essur e f r om ei t her  
di r ect i on,  [ and [ Ni - r esi st ant ]  [ al umi num]  [ st ai nl ess st eel ]  [ ni ckel ]  
[ _____]  bodi es] .   Pl ugs shal l  be cast  i r on wi t h [ r ound]  [ or ]  [ r ect angul ar ]  
por t s of  no l ess t han [ 80]  [ _____]  per cent  of  t he connect i ng pi pe ar ea [ and 
coat ed wi t h]  [ but adi ene acr yl oni t r i l e]  [ chl or opr ene]  [ f l uor o- el ast omer ]  
[ har d nat ur al  r ubber ]  [ _____] .   Val ves shal l  have [ st ai nl ess st eel ]  
[ ni ckel ]  [ _____]  seat s,  sel f - l ubr i cat i ng [ st ai nl ess st eel ]  [ r ei nf or ced 
pol yt et r af l uor oet hyl ene ( PTFE) ]  [ _____]  st em bear i ngs,  and [ mul t i pl e 
[ V- r i ngs]  [ U- cups]  [ O- r i ngs]  st em seal s]  [ [ ni t r i l e r ubber ]  gr i t  seal s on 
t he st ems] .   [ Val ves shal l  be equi pped wi t h [ handwheel ]  [ pneumat i cal l y  
act uat ed]  [ el ect r i cal l y  act uat ed]  [ _____]  oper at or s. ]  [ Val ves 150 mm 6 
i nches and smal l er  shal l  have a wr ench l ever  manual  oper at or  and val ves 200 
mm 8 i nches and l ar ger  shal l  have a t ot al l y  encl osed,  gear ed,  manual  
oper at or  wi t h handwheel ,  50 mm 2- i nch nut ,  or  chai n wheel . ]   [ Val ves shal l  
conf or m t o ASME B16. 34 Cl ass [ _____] . ]

2. 3. 4. 4   But t er f l y  Val ves

But t er f l y  val ves,  50 mm 2 i nch and l ar ger ,  shal l  be  [ [ waf er ]  [ l ugged]  
st y l ed] .   Val ves shal l  conf or m t o [ AWWA C504 Cl ass [ 125]  [ 150]  [ _____] ]  [
ASME B16. 34 Cl ass [ _____] ] .   Di scs shal l  be cont our ed [ ASTM A436 Type 1 
Ni - r esi st  cast  i r on wi t h maxi mum l ead cont ent  of  0. 003 per cent ]  [ ASTM A536 
Gr ade 65- 45- 12 duct i l e i r on]  [ st ai nl ess st eel ]  [ pol yvi nyl i dene f l uor i de 
( PVDF)  coat ed duct i l e i r on]  [ br onze]  [ _____] .   The val ve shaf t s shal l  be 
[ car bon st eel ]  [ s t ai nl ess st eel ]  [ _____]  wi t h sel f - l ubr i cat i ng,  
cor r osi on- r esi st ant  s l eeve t ype bear i ngs.   Val ve seat s f or  [ 600 mm 24 i nch]  
[ _____]  and smal l er  val ves shal l  be at t ached t o ei t her  t he val ve body or  
t he di sc and shal l  be const r uct ed of  [ chl or opr ene]  [ _____] .   Val ves shal l  
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have [ manual ,  l ocki ng hand l ever ]  [ hand wheel ]  [ cr ank]  [ chai n wheel ]  
[ pneumat i cal l y  act uat ed]  [ el ect r i cal l y  act uat ed]  [ _____]  oper at or s.

2. 3. 4. 5   Bal l  Val ves

Bal l  val ves,  50 mm 2 i nch and smal l er ,  shal l  be end ent r y t ype wi t h 
[ br onze]  [ br ass]  [ _____]  bodi es and [ t hr eaded,  i n accor dance wi t h 
ASME B1. 20. 2MASME B1. 20. 1, ]  [ _____] ,  [ f ul l  bor e]  [ r egul ar ]  por t s.   Val ves 
shal l  have [ pol yt et r af l uor oet hyl ene ( PTFE) ]  [ _____]  seat s and packi ng,  
[ chr ome pl at ed]  [ br ass]  [ st ai nl ess st eel ]  [ _____]  bal l s and [ hand l ever ]  
[ t ee- handl e]  [ hand wheel ]  [ pneumat i cal l y  act uat ed]  [ el ect r i cal l y  act uat ed]  
[ _____]  oper at or s.   [ A uni on shal l  be i nst al l ed adj acent  t o t he val ves t o 
pr ovi de access t o t he seat . ]   Bal l  val ves,  50 mm 2 i nch t o 300 mm 12 i nches,  
shal l  conf or m t o ASME B16. 34 Cl ass [ _____] ,  [ and have a [ br onze]  [ TP316 
st ai nl ess st eel ]  [ _____]  body, ]  s t ai nl ess st eel  bal l  and st em,  
pol yt et r af l uor oet hyl ene ( PTFE)  packi ng and gasket ,  and [ f l anged]  [ wel di ng]  
[ _____]  ends,  f ul l  por t .   Val ves shal l  have [ hand l ever ]  [ pneumat i cal l y  
act uat ed]  [ el ect r i cal l y  act uat ed]  [ _____]  oper at or s.

2. 3. 4. 6   Check Val ves

Swi ng check val ves,  shal l  have a [ br onze]  [ TP316 st ai nl ess st eel ]  [ _____]  
body.   Val ves 50 mm 2 i nches and smal l er ,  shal l  have a swi ng t ype,  
r epl aceabl e [ but adi ene acr yl oni t r i l e]  [ pol yt et r af l uor oet hyl ene ( PTFE) ]  
[ _____]  di sc.   Val ves 65 mm 2. 5 i nches t hr ough 300 mm 12 i nches,  shal l  have 
a br onze- mount ed swi ng t ype,  [ br onze]  [ duct i l e i r on]  [ cast  i r on]  [ _____]  
di sc,  [ sol i d br onze]  [ duct i l e i r on]  [ _____]  hi nges,  and st ai nl ess st eel  
hi nge shaf t  [ wi t h out s i de l ever  and [ wei ght ]  [ spr i ng] ] .

2. 3. 4. 7   Pol yvi nyl  Chl or i de ( PVC)  Val ves

Ther mopl ast i c val ves,  150 mm 6 i nches and smal l er ,  shal l  be r at ed f or  [ 1. 03 
MPa 150 psi g]  and have ASTM D1784,  Cl ass 12454- B,  [ pol yvi nyl  chl or i de 
( PVC) ]  [ chl or i nat ed pol yvi nyl  chl or i de ( CPVC) ]  [ ASTM D3222 pol yvi nyl i dene 
f l uor i de ( PVDF) ]  [ _____]  bodi es,  and st ems.   Val ves shal l  be doubl e uni on 
desi gn,  wi t h [ sol vent - wel d socket ]  [ t hr eaded,  i n accor dance wi t h 
ASME B1. 20. 2MASME B1. 20. 1, ]  [ f l anged]  [ but t ]  [ _____]  end connect i ons,  
[ et hyl ene pr opyl ene di ene monomer  ( EPDM) ]  [ f l uor o- el ast omer ]  [ _____]  seat s,  
and [ f l uor o- el ast omer ]  [ pol yt et r af l uor oet hyl ene ( PTFE) ]  [ et hyl ene pr opyl ene 
di ene monomer  ( EPDM) ]  [ _____]  O- r i ng st em seal s.   Val ves shal l  have 
[ handwheel  or  l ever ]  [ pneumat i cal l y  act uat ed]  [ el ect r i cal l y  act uat ed]  
[ _____]  oper at or s wher e appl i cabl e or  i ndi cat ed.

2. 3. 5   Ot her  Mat er i al s

[ Joi nt  compound and j oi nt  t ape shal l  conf or m wi t h t he r equi r ement s 
i dent i f i ed i n Sect i on 40 05 13 PI PELI NES,  LI QUI D PROCESS PI PI NG. ]

2. 3. 5. 1   Joi nt  Compound

Joi nt  compound f or  t hr eaded j oi nt s shal l  be a st i f f  mi xt ur e of  gr aphi t e and 
oi l ,  i ner t  f i l l er  and oi l ,  or  a gr aphi t e compound.

2. 3. 5. 2   Joi nt  Tape

Joi nt  t ape f or  t hr eaded j oi nt s shal l  compl y wi t h ASTM D3308.
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2. 4   MANUFACTURED UNI TS -  GENERAL REQUI REMENTS

2. 4. 1   El ect r i cal  Pr oduct s

El ect r i cal  pr oduct s shal l  be f ur ni shed and i nst al l ed i n accor dance wi t h t he 
appl i cabl e r equi r ement s of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.

2. 4. 2   El ect r i c  Mot or s

Mot or s shal l  conf or m t o NEMA MG 1.   Mot or s wi t h namepl at e hor sepower s equal  
t o or  gr eat er  t han 380 wat t  1/ 2 hp shal l  be sui t abl e f or  480 vol t ,  3 phase 
oper at i ng ser vi ce,  unl ess ot her wi se speci f i ed.   Mot or s equal  t o or  gr eat er  
t han 760 wat t  1 hp shal l  be hi gh ef f i c i ency t ype as speci f i ed i n Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Mot or s l ess t han 380 wat t  1/ 2 hp 
shal l  be pr ovi ded wi t h i nt er nal  t her mal  over l oad pr ot ect i on or  mot or  
st ar t er s sui t abl e f or  [ 120]  [ 240]  vol t ,  s i ngl e phase,  oper at i ng ser vi ce.

2. 4. 3   Mot or  Cont r ol s

Cont r ol s shal l  conf or m t o NEMA I CS 1.

2. 4. 4   Bol t s,  Nut s,  Anchor s,  and Washer s

Bol t s,  nut s,  anchor s,  and washer s shal l  be st eel ,  gal vani zed i n accor dance 
with ASTM A153/ A153M.

2. 4. 5   Pr essur e Gauges

Gauge si zes and scal e r anges shal l  be as i ndi cat ed or  as speci f i ed.   Gauges 
shal l  compl y wi t h ASME B40. 100,  Type 2A,  as a mi ni mum.   Compound gauges 
shal l  be pr ovi ded on t he suct i on s i de of  pumps and st andar d pr essur e gauge 
on t he di schar ge s i de of  pumps.   Gauges shal l  have c l ear  acr yl i c  or  
shat t er pr oof  gl ass wi ndows and shock- r esi st ant  cases.   The desi gn oper at i on 
shoul d be at  t he mi dpoi nt  of  t he gr aduat ed scal e.   Gauge scal es shal l  have 
a mi ni mum of  5 maj or  and 50 mi nor  di v i s i ons.   Maj or  di v i s i ons shal l  be 
equal l y spaced and shal l  be i n i nt eger s.   Scal e uni t s shal l  be engr aved on 
t he scal e f ace.   Poi nt er  t r avel  shal l  be not  l ess t han 200 degr ees nor  mor e 
t han 270 degr ees ar c.   Gauge accur acy shal l  be pl us or  mi nus 0. 5 per cent  of  
span.   Each gauge,  except  t hose f or  hydr aul i c syst ems,  shal l  have a pr ocess 
shut of f  val ve.

2. 4. 6   Valves

**************************************************************************
NOTE:   " Fi r e saf e"  val ves ar e r ecommended f or  
pneumat i c cont r ol s f or  s l udge ser vi ce,  but  
non- met al l i c  val ves may be accept abl e when 
non- met al l i c  pi pi ng i s used.

**************************************************************************

2. 4. 6. 1   Aut omat ed Val ves

Aut omat i c val ves used f or  s l udge ser vi ce shal l  be pneumat i c cyl i nder  
oper at ed,  [ f i r e saf e, ]  [ non- met al l i c , ]  f ul l  por t  bal l  val ves.   Val ves 50 mm 
2 i nches and l ar ger  shal l  be f l anged i n accor dance wi t h ASME B16. 5 Cl ass 
150.   Cyl i nder  oper at or s shal l  be s i zed f or  oper at i on at  s l udge pr essur es 
up t o 1720 kPa 250 psi g when suppl i ed by ai r  at  690 kPa 100 psi g.   Val ves 
shal l  be equi pped wi t h l i mi t  swi t ches t o i ndi cat e f ul l  open and f ul l  c l osed 
posi t i ons.   Sol enoi d val ves shal l  be shop pi ped t o t he cyl i nder  oper at or s.
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2. 4. 6. 2   Manual  Val ves

Manual  val ves shal l  be as def i ned above except  oper at or s and l i mi t  swi t ches 
wi l l  not  be r equi r ed.

2. 4. 7   Tank Requi r ement s

The t anks speci f i ed i ncl ude t he f i l t r at e col l ect i on and wei r ,  [ s l udge 
condi t i oni ng, ]  [ pr ecoat , ]  [ aci d wash, ]  [ membr ane wat er , ]  [ _____, ]  and 
f i l t er  medi a wash t anks.   These t anks shal l  be pr ovi ded i n accor dance wi t h 
t he f ol l owi ng gener al  r equi r ement s,  unl ess ot her wi se i ndi cat ed.   Addi t i onal  
r equi r ement s ar e al so pr ovi ded i n t he par agr aph t hat  descr i bes t he 
appl i cat i on of  each speci f i c  t ype of  t ank.

2. 4. 7. 1   Gener al  Tank Requi r ement s

Each t ank shal l  i ncl ude f l anged f i t t i ngs f or  i nl et ,  out l et ,  over f l ow and 
dr ai n.   The nozzl e s i ze,  el evat i on,  and or i ent at i on shal l  be pr ovi ded i n 
accor dance wi t h const r uct i on dr awi ngs.   Hol d down l ugs shal l  be pr ovi ded t o 
anchor  t he t ank t o t he base.   A cover  shal l  be pr ovi ded wi t h a pi ano t ype 
hi nged access door  f or  i nspect i on and cl eani ng of  t he t ank.   Si ngl e pol e 
doubl e t hr ow l evel  swi t ches shal l  be pr ovi ded.   Swi t ch cont act s shal l  be 
r at ed 5 amps,  120 vol t s ac i nduct i ve l oad mi ni mum.   Swi t ch l eads shal l  
ext end t o a NEMA 4 j unct i on box l ocat ed 1. 5 m 5 f eet  above f l oor  l evel .   
Leads shal l  t er mi nat e on t er mi nal  st r i ps usi ng r i ng t ongue connect or s and 
shal l  be i dent i f i ed.

2. 4. 7. 2   Tank Const r uct i on Mat er i al s

**************************************************************************
NOTE:   I f  car bon st eel  t anks ar e speci f i ed,  i ncl ude 
sect i on based on Sect i on 09 97 02 PAI NTI NG,  
HYDRAULI C STRUCTURES or  i ncor por at e appl i cabl e 
pr ovi s i ons i n par agr aph PAI NTI NG.

**************************************************************************

The t ank const r uct i on mat er i al  shal l  be compat i bl e wi t h t he mat er i al  
st or ed.   Tanks const r uct ed of  pol yet hyl ene,  pol ypr opyl ene,  and f i ber gl ass 
r ei nf or ced pl ast i c ( FRP)  shal l  conf or m t o appl i cabl e mat er i al  and 
const r uct i on pr ovi s i ons of  ASTM C582, ASTM D3299,  and ASTM D4097.   St eel  
t anks shal l  conf or m t o AWWA D100.   Car bon st eel  t anks shal l  be 
ASTM A283/ A283M car bon st eel  Gr ade C or  D and shal l  be pr ot ect ed wi t h an 
i nt er i or  coat i ng syst em appr opr i at e f or  t he i nt ended ser vi ce i n accor dance 
wi t h Sect i on 09 97 02 PAI NTI NG,  HYDRAULI C STRUCTURES.   St ai nl ess st eel  
t anks shal l  be Type 304 st ai nl ess st eel  conf or mi ng t o ASTM A167 wi t h 
st r uct ur al  suppor t s conf or mi ng t o ASTM A276/ A276M.   Ext er i or  pai nt i ng or  
coat i ng shal l  be pr ovi ded i n accor dance wi t h par agr aph PAI NTI NG.

2. 4. 7. 3   Access Ladder s

Access l adder s and pl at f or ms f or  access t o t he t ank t ops shal l  conf or m t o 
ALI  A14. 3.   The l adder  shal l  be f abr i cat ed of  [ f i ber gl ass r ei nf or ced 
pl ast i c shapes]  [ st ai nl ess st eel  coat ed wi t h a 3 mm 1/ 8 i nch mi ni mum 
t hi ckness of  r ei nf or ced r esi n] .   Rungs shal l  be ser r at ed or  gr ooved 
l ongi t udi nal l y t o pr ovi de a nonsl i p sur f ace.   Spl i ces and connect i ons shal l  
have a smoot h t r ansi t i on wi t hout  pr oj ect i ons t hat  ar e shar p or  mor e 
ext ensi ve t han r equi r ed f or  j oi nt  st r engt h.   Rai l s  shal l  be f i t t ed wi t h 
br acket s f or  anchor age t o st r uct ur e.   The t op of  t he cage shal l  be ext ended 
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1. 1 m 3 f eet  6 i nches above t he t ank and shal l  be connect ed t o t he t ank 
r oof .   A mi ni mum of  200 mm 8 i nches c l ear ance bet ween t he t ank wal l  and t he 
l adder  r ungs shal l  be mai nt ai ned.   The l ast  r ung of  t he l adder  on t op shal l  
be at  t he same l evel  as t he t op of  t he t ank.

2. 4. 7. 4   Tubul ar  Gl ass Gauge Assembl y

A t ubul ar  gl ass gauge assembl y shal l  be pr ovi ded compl et e wi t h val ves and 
pr ot ect or  t o pr ovi de l ocal  i ndi cat i on of  l i qui d l evel  i n t he t ank.   The 
t ube shal l  be 19 mm 3/ 4 i nch O. D.  bor osi l i cat e gl ass and shal l  pr ovi de 
i ndi cat i on f r om 0. 3 m 1 f oot  above bot t om of  t ank t o t he over f l ow l evel .   
The val ves shal l  be of f set  pat t er n and of  out s i de scr ew and yoke desi gn.   
Val ves shal l  be pr ovi ded wi t h a f l oat i ng shank uni on vessel  connect i on.   
Val ves shal l  be st ai nl ess st eel  bal l  checks t hat  seat  t o pr event  l oss of  
t ank cont ent s shoul d t he gl ass br eak.   Val ves shal l  be oper at ed by 
handwheel .   A pl ast i c wi ndow gauge gl ass pr ot ect or  shal l  be i nst al l ed t he 
ent i r e l engt h of  t he i ndi cat i on.   A yel l ow boar d gr aduat ed gauge scal e 
shal l  be at t ached t o t he t ank behi nd t he gl ass i n [ 0. 30 mm 1/ 10 f oot ]  
[ [ _____]  mm f oot ]  gr aduat i on i ncr ement s f or  t ank gaugi ng.

2. 4. 7. 5   Gener al  Mi xer  Requi r ement s

Mi xer s shal l  be i n accor dance wi t h t he f ol l owi ng r equi r ement s unl ess 
ot her wi se i ndi cat ed.   Each mi xer  shal l  be mount ed i n t he cent er  t op of  t he 
t ank and shal l  be sui t abl e f or  cont i nuous oper at i on.   The t ank shal l  be 
suppl i ed wi t h baf f l es as r ecommended by t he mi xer  manuf act ur er .   Mi xer s 
shal l  be pr ovi ded wi t h t ot al l y  encl osed f an cool ed el ect r i c  mot or s,  f or  an 
oper at i on ser vi ce of  480 vol t ,  t hr ee phase,  60 her t z.   The mi xer  shaf t  and 
t ur bi ne bl ades shal l  be r ubber  cover ed car bon st eel .   The mot or  shor t  
c i r cui t  pr ot ect i ve devi ce and magnet i c st ar t er  shal l  be r emot el y l ocat ed i n 
a mot or  cont r ol  cent er  or  panel s as shown on t he dr awi ngs.   A l ocal  
di sconnect  shal l  be pr ovi ded at  t he mot or .

2. 5   SLUDGE DEWATERI NG EQUI PMENT

**************************************************************************
NOTE:   I t ems not ed bel ow shal l  be i dent i f i ed on t he 
dr awi ngs.   Del et e accessor i es or  opt i onal  f eat ur es 
t hat  ar e not  used.

**************************************************************************

The sl udge dewat er i ng equi pment  shal l  consi st  of  t he f i l t er  pr ess 
component s,  i ncl udi ng t he f i l t er  pr ess uni t  and i t s anci l l ar y equi pment ,  
and accessor i es r equi r ed t o suppor t  t he f i l t r at i on oper at i on.   The f i l t er  
pr ess uni t  shal l  consi st  of  a mai n st r uct ur al  f r ame,  f i l t er  pr ess pl at es,  
and f i l t er  medi a.

2. 5. 1   Anci l l ar y Equi pment

The anci l l ar y equi pment  shal l  i nc l ude t he pr ess c l osi ng mechani sm,  pl at e 
shi f t er ,  s l udge f eed and di schar ge pi pi ng,  [ di aphr agm i nf l at i on mani f ol d, ]  
[ ai r  and cor e bl owdown assembl y, ]  f i l t r at e col l ect i on and wei r  t ank,  dr i p 
t r ays,  [ aut omat i c f i l t er  medi a wat er  washer  assembl y, ]  [ saf et y opt i ons, ]  a 
f i l t er  pr ess cont r ol  panel ,  and dewat er i ng syst em cont r ol  panel .   The 
anci l l ar y equi pment  r equi r ed f or  pr ess oper at i on shal l  be i nt egr al l y  
i ncor por at ed wi t hi n each f i l t er  pr ess uni t  and cont r ol l ed t hr ough t he 
f i l t er  pr ess cont r ol  panel  and coor di nat ed wi t h cont r ol  f or  accessor i es 
pr ovi ded t hr ough t he dewat er i ng syst em cont r ol  panel .
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2. 5. 2   Accessor y Syst ems

The accessor y syst ems shal l  i ncl ude a s l udge f eed pump syst em,  [ a r aw 
sl udge condi t i oni ng syst em, ]  [ a pr ecoat  syst em, ]  [ an aci d wash syst em, ]  
[ membr ane wat er  i nf l at i on syst em, ]  an ai r  compr essor  syst em,  and a f i l t er  
medi a wat er  wash syst em.

2. 5. 2. 1   Sl udge Feed Pump

The sl udge f eed pump syst em shal l  t r ansf er  s l udge f r om t he s l udge 
condi t i oni ng syst em t o t he f i l t er  pr ess t hr ough an aut omat i c pump cont r ol  
system.

[ 2. 5. 2. 2   Sl udge Condi t i oni ng Syst em

The sl udge condi t i oni ng syst em shal l  i ncl ude a chemi cal  f eed ( condi t i oni ng 
agent )  poi nt  and shal l  r ecei ve r aw sl udge and pr ovi de s l udge t o t he f i l t er  
pr ess f eed pump syst em.

][ 2. 5. 2. 3   Pr ecoat  Syst em

The pr ecoat  syst em shal l  be pr ovi ded t o pr ecoat  t he f i l t er  medi a pr i or  t o 
f eedi ng t he f i l t er  pr ess wi t h condi t i oned sl udge.

] 2. 5. 2. 4   Ai r  Compr essor  Syst em

The ai r  compr essor  syst em shal l  pr ovi de compr essed ai r  f or  i nst r ument  
cont r ol  and pr ocess oper at i ons f or  t he f i l t er  pr ess.

2. 5. 2. 5   Membr ane Wat er  I nf l at i on Syst em

Pr ovi de a membr ane wat er  i nf l at i on syst em f or  membr ane i nf l at i on of  t he 
var i abl e- vol ume r ecessed pl at e syst em.

2. 5. 2. 6   Fi l t er  Medi a Washi ng

The [ manual ]  [ aut omat i c]  f i l t er  medi a wat er  wash syst em and aci d wash 
syst em shal l  be pr ovi ded f or  f i l t er  medi a washi ng.

2. 5. 3   Syst em Techni cal  Dat a

Submi t  t he f ol l owi ng:

a.   Dr awi ngs t hat  cont ai n compl et e el ect r i cal  i nt er connect i ng wi r i ng and 
schemat i c di agr ams f or  power ,  pi pi ng,  cont r ol , and i nst r ument at i on 
c i r cui t s t o equi pment  speci f i ed;  equi pment  l ayout  and anchor age;  
pr ocess f l ow di agr ams,  and any ot her  det ai l s  r equi r ed t o demonst r at e 
t hat  t he syst em has been coor di nat ed and wi l l  pr oper l y f unct i on as a 
uni t .   Dr awi ngs shal l  show pr oposed l ayout  and anchor age of  equi pment  
and appur t enances and equi pment  r el at i onshi p t o ot her  par t s of  t he wor k 
i ncl udi ng c l ear ances r equi r ed f or  mai nt enance and oper at i on.

b.   A compl et e l i s t  of  equi pment  and mat er i al s,  i ncl udi ng manuf act ur er ' s 
descr i pt i ve and t echni cal  l i t er at ur e;  per f or mance char t s and cur ves;  
cat al og cut s;  power  r equi r ement  demand;  and i nst al l at i on i nst r uct i ons.   
As a mi ni mum,  t he l i s t  shal l  i ncl ude t he f ol l owi ng dat a:

( 1)   Fi l t er  Pr ess.   Equi pment  di mensi ons;  mat er i al s and det ai l s  of  
const r uct i on;  i nl et / out l et  s i zes and l ocat i ons;  cont r ol s;  s i ze,  
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make and t ype of  el ect r i cal  mot or s;  and f l ow r at es.

( 2)   Pumps.   Base and pump di mensi ons;  pump t ype;  mat er i al s and 
det ai l s  of  const r uct i on;  i nl et / out l et  l ocat i ons;  s i ze,  make,  and 
t ype of  el ect r i cal  mot or s;  and f l ow r at e and pr essur e capaci t i es.

( 3)   Tanks.   Di mensi ons;  mat er i al s and det ai l s  of  const r uct i on;  
i nl et / out l et  s i zes and l ocat i ons;  and chemi cal  f eed pi pe and 
di f f user  s i ze,  l ocat i on,  and mat er i al s.

( 4)   Mi xer s.   I dent i f i cat i on/ l ocat i on;  i mpel l er  s i ze,  t ype,  and 
mat er i al ;  shaf t  s i ze,  mat er i al ,  and number  of  sect i ons;  s i ze,  
make,  and t ype of  el ect r i cal  mot or s;  el ect r i cal  cont r ol  equi pment  
t ype;  speci f i cat i ons,  det ai l s ,  i nput  and out put  speeds,  exact  gear  
r at i o,  and ser vi ce f act or  ( 24- hour  cont i nuous ser v i ce)  of  gear  
r educer s;  and connect i on and mount i ng det ai l s .

2. 6   FI LTER PRESS COMPONENTS

**************************************************************************
NOTE:   Component s f or  bot h f i xed- vol ume and 
var i abl e- vol ume f i l t er  pr esses ar e descr i bed i n t hi s 
par agr aph.   Del et e component s and f eat ur es t hat  ar e 
not  r equi r ed.

**************************************************************************

Component s shal l  be new,  f r ee of  def ect s or  mechani cal  damage and i n 
oper at i ng condi t i on.

2. 6. 1   Mai n St r uct ur al  Fr ame

**************************************************************************
NOTE:   Two t ypes of  f r ames ar e t ypi cal l y  avai l abl e 
f or  f i l t er  pr ess appl i cat i ons:   a s i de bar  assembl y 
and an over head and l ower  t i e bar  assembl y.   The 
over head bar  assembl y i s pr i mar i l y  f or  l ar ger  
r ecessed pl at e pr esses gr eat er  t han 1220 mm 48 i nches
 hi gher  pr essur e i nst al l at i ons ( i . e.  1550 kPa 225 psi
)  and var i abl e vol ume pr esses,  and f or  appl i cat i ons 
wi t h heavy r ecessed pl at es such as t hose const r uct ed 
of  duct i l e i r on.

**************************************************************************

The f i l t er  pr ess shal l  be desi gned f or  [ 690 kPa 100 psi g]  [ 1550 kPa 225 psi g
]  [ [ _____]  kPa psi g]  ser vi ce.   The f i l t er  pr ess f r ame shal l  be f abr i cat ed 
of ASTM A36/ A36M st eel  and consi st  of  a f i xed head,  movabl e f ol l ower  head,  
t ai l  s t and,  and [ s i de bar ]  [ over head and l ower  t i e bar s]  beam assembl y.

2. 6. 1. 1   Fi xed Head

The f i xed head shal l  be f abr i cat ed st eel  const r uct i on wi t h wel ded r i bs and 
shal l  pr ovi de uni f or m st r engt h over  t he ent i r e sur f ace agai nst  t he f i l t er  
pl at e pack.   The head shal l  be f r ee st andi ng wi t h i nt egr al  at t achment  
poi nt s f or  anchor  bol t s.   The f i xed head end shal l  i ncor por at e connect i ons 
f or  [ t wo si de bar s f or  t he s i de bar  assembl y]  [ t he [ t hr ee]  [ f our ]  cor ner  
t i e bar s,  [ one]  [ t wo]  l ocat ed above t he pl at es f or  t he over head beam and 
t wo bel ow t he pl at es f or  over head bar  assembl y] .   The f i xed head end shal l  
cont ai n t he necessar y connect i ons f or  t he f i l t er  f eed and di schar ge.   [ The 
f i xed head end shal l  cont ai n one [ _____]  mm i nch cent er  s l udge f eed 
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connect i on and f our  [ _____]  mm i nch cor ner  f i l t r at e di schar ge 
connect i ons] .   [ The f i xed head end shal l  cont ai n one [ _____]  mm i nch cor ner  
s l udge f eed connect i on and t hr ee [ _____]  mm i nch cor ner  f i l t r at e di schar ge 
connect i ons. ]   I f  var i abl e vol ume pl at es ar e used,  an ext er nal  mani f ol d 
wi t h i ndi v i dual  hi gh pr essur e hoses f or  each pl at e shal l  be suppl i ed i n 
accor dance wi t h t he r equi r ement s pr ovi ded i n t he par agr aph Di aphr agm Pl at e 
Pi pi ng Syst em.

2. 6. 1. 2   Movabl e Head

The movabl e f ol l ower  head shal l  be f abr i cat ed of  s t eel  const r uct i on wi t h 
wel ded r i bs and shal l  pr ovi de uni f or m st r engt h over  t he ent i r e sur f ace 
agai nst  t he f i l t er  pl at e pack.   The f ol l ower  head shal l  be mount ed on 
suppor t s over  t he t wo [ s i de]  [ over head]  bar s f or  al i gnment  and smoot h 
par al l el  movement  agai nst  t he pl at e st ack.   I f  t he pl at e st ack i s i n excess 
of  80 chamber s,  connect i ons shal l  be suppl i ed f or  s l udge f eed as descr i bed 
f or  t he f i xed head.   Fol l ower  movement  shal l  be t r ansmi t t ed by a 
doubl e- act i ng hydr aul i c cyl i nder  at t ached t o t he t hr ust  bl ock on t he 
follower.

2. 6. 1. 3   Tai l  St and

The t ai l  s t and shal l  be f abr i cat ed st eel  and shal l  be f r ee st andi ng wi t h 
anchor  bol t  at t achment  poi nt s.   The t ai l  s t and shal l  have a suf f i c i ent  ar ea 
t o pr ovi de accept abl e l oad di st r i but i on t o t he f i l t er  f oundat i on.   The t ai l  
s t and shal l  suppor t  t he pr ess c l osi ng mechani sm.   The t ai l  s t and shal l  al so 
have connect i ons t o accept  t he [ t wo si de bar s of  t he s i de bar  assembl y]  
[ [ t hr ee]  [ f our ]  t i e bar / pl at e suppor t s of  t he over head bar  assembl y] .

2. 6. 1. 4   Beam Assembl y

The [ t wo si de bar s of  t he s i de bar ]  [ t wo over head and t wo l ower  t i e bar s of  
t he over head]  beam assembl y shal l  i nt er connect  t he f i xed head and t ai l  
s t and.   The beam assembl y shal l  suppor t  t he wei ght  of  t he pl at es and 
f ol l ower ,  and shal l  pr ovi de t ensi l e st r engt h f or  mai nt ai ni ng c l osi ng 
pr essur e.   The [ t wo si de bar ]  [ f our  over head]  beams shal l  be of  suf f i c i ent  
wi dt h and dept h t o pr event  def l ect i ons i n excess of  1/ 900 of  t he l engt h of  
t he beam assembl y when f ul l y  l oaded.   I nt er medi at e suppor t s of  t he beams 
wi l l  not  be accept abl e.   Beam f l anges shal l  be st ai nl ess st eel  c l ad or  have 
st ai nl ess st eel  caps t o f aci l i t at e smoot h oper at i on of  t he f i l t er  pl at e 
shifter.

2. 6. 2   Fi l t er  Pr ess Pl at es

**************************************************************************
NOTE:   Pol ypr opyl ene f abr i cat ed pl at es ar e t ypi cal l y  
appl i cabl e f or  s l udge appl i cat i ons f or  pr essur es of  
1550 kPa 225 psi  and l ess f or  t emper at ur e l ess t han 
90 C 200 F.   Above t hi s cr i t er i a,  gl ass f i l l ed 
pol ypr opyl ene or  nyl on const r uct ed pl at es shoul d be 
consi der ed.   I n addi t i on t o pl at es const r uct ed of  
pol ypr opyl ene,  pl at es const r uct ed of  duct i l e i r on,  
cast  i r on,  and r ubber  coat ed st eel  ar e commer ci al l y  
available.

**************************************************************************

2. 6. 2. 1   Fi xed Vol ume

The f i xed- vol ume r ecessed t ype f i l t er  pl at es shal l  be of  t he [ cent er ]  
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[ cor ner ]  f eed,  cor ner  f i l t r at e di schar ge desi gn f or  oper at i on at  [ 690 kPa 
100 psi ]  [ 1550 kPa 225 psi ]  [ [ _____]  kPa psi ]  pr essur e at  ambi ent  
t emper at ur e.   The f i l t er  pl at es shal l  be const r uct ed of  pol ypr opyl ene 
conf or mi ng t o ASTM D638, ASTM D785,  and ASTM D790.   Pl at es shal l  be 
monol i t hi cal l y  mol ded wi t h i nt egr al  st ay bosses.   Pl at es shal l  be desi gned 
wi t h a shor t  r i b quadr ant  or  pi ped desi gn t hat  maxi mi zes f i l t r at e f l ow and 
pr ovi des maxi mum cl ot h suppor t .   Pl at e seal i ng sur f aces shal l  be machi ned 
t o maxi mum par al l el  pl at e t ol er ance of  0. 3 mm 0. 01 i nch.   Chamber  r ecess 
dept h di mensi ons shal l  have a t ol er ance not  t o exceed 0. 5 mm 0. 02 i nch.   
Pl at es f or  s i de bar  assembl y pr esses shal l  have handl es t hat  ar e i nt egr al l y  
cast  and not  mechani cal l y f ast ened or  wel ded i n.   Pl at es shal l  be of  t he 
[ non- gasket ed]  [ gasket ed]  desi gn.   [ Gasket ed pl at es shal l  have a r ound 
bot t omed caul k i ng gr oove machi ned ar ound t he per i met er  of  each dr ai nf i el d 
f or  i nst al l at i on of  f i l t er  c l ot hs.   Gasket i ng shal l  be on t he per i met er  
seal i ng sur f ace and ar ound each of  t he cor ner  eyes.   Gr ooves of  t he 
dovet ai l  desi gn shal l  be machi ned ar ound each cor ner  por t  and ar ound t he 
cake chamber  on t he seal i ng sur f ace f or  t he i nst al l at i on of  gasket i ng. ]  
[ Non- gasket ed pl at es shal l  come compl et ed wi t h f i ve equal l y spaced cl ot h 
dogs al ong t he upper most  edge of  t he pl at e f or  i nst al l at i on of  f i l t er  
c l ot hs. ]   A head l i ner  pl at e and f ol l ower  l i ner  pl at e shal l  be pr ovi ded 
wi t h a r ecess on onl y t he s i de f aci ng t he adj acent  f i l t er  pl at e.   Pl at es 
shal l  be compl et e wi t h f i l t er  medi a i nst al l ed.

2. 6. 2. 2   Var i abl e Vol ume

The var i abl e- vol ume r ecessed t ype f i l t er  pl at es shal l  be of  t he [ cent er ]  
[ cor ner ]  f eed,  cor ner  f i l t r at e di schar ge desi gn f or  f i l t r at i on oper at i on at  
[ 690 kPa 100 psi ]  [ [ _____]  kPa psi ]  and di aphr agm squeeze oper at i on of  [
1550 kPa 225 psi ]  [ [ _____]  kPa psi ]  pr essur e at  ambi ent  t emper at ur es.   The 
f i l t er  pr ess pl at es shal l  be const r uct ed of  pol ypr opyl ene conf or mi ng t o 
ASTM D638, ASTM D785,  and ASTM D790.   Pl at e bodi es shal l  have i nt egr al l y  
mol ded st ayboss suppor t s equal l y spaced on t he dr ai n f i el d.   Pl at es shal l  
be of  t he non- gasket ed desi gn.   Non- gasket ed pl at es shal l  come compl et ed 
wi t h 5 equal l y spaced cl ot h dogs al ong t he upper most  edge of  t he pl at e f or  
i nst al l at i on of  f i l t er  c l ot hs.   Pl at es shal l  be compl et e wi t h f i l t er  medi a 
i nst al l ed.   Di aphr agms shal l  be desi gned f or  [ wat er  i nf l at i on]  [ i nf l at i on 
by ai r ] .   Each pl at e body shal l  have t wo f l exi bl e di aphr agm dr ai n f i el ds 
made of  [ pol ypr opyl ene]  [ et hyl ene pr opyl ene di ene monomer  ( EPDM) ] .   
Di aphr agms shal l  be [ of  r epl aceabl e const r uct i on]  [ wel ded t o t he pl at e 
body] .   [ Pl at es shal l  be of  t he var i abl e- vol ume di aphr agm squeeze desi gn.   
The headl i ner  and f ol l ower  l i ner  pl at e shal l  be pr ovi ded wi t h a r ecess and 
di aphr agm on onl y t he s i de f aci ng t he adj acent  pl at e. ]  [ or ]  [ A quant i t y of  
pl at es equal  t o one- hal f  of  t he t ot al  number  of  chamber s r equi r ed shal l  be 
of  t he var i abl e- vol ume,  di aphr agm squeeze desi gn,  and shal l  al t er nat e 
wi t hi n t he f i l t er  pack wi t h f i l t er  pl at es of  t he f i xed vol ume r ecessed 
desi gn.   End pl at es shal l  be of  t he f i xed- vol ume r ecessed desi gn. ]

2. 6. 3   Fi l t er  Medi a

One set  of  f i l t er  medi a shal l  be pr ovi ded wi t h each pr ess.   A st andar d 
f i l t er  medi a const r uct ed of  pol ypr opyl ene,  havi ng a mul t i - f i l ament  war p and 
monof i l ament  ( sat i n)  weave,  and a por osi t y of  2. 4 L/ s 5 cf m,  shal l  be 
pr ovi ded,  unl ess j ust i f i ed by t he pr ess manuf act ur er  f or  t he i nt ended 
ser vi ce.   Cl ot hs shal l  be of  t he bar r el  neck desi gn.   Neck mat er i al  shal l  
be of  t he same or  l ess por ous mat er i al .   [ Fi l t er  medi a f or  non- gasket ed 
pl at es shal l  have a ser i es of  gr ommet s al ong t hr ee edges.   Gr ommet s shal l  
be used t o i nst al l  medi a on f i l t er  pl at e c l ot h dogs and shal l  be used al ong 
ver t i cal  s i des t o i nser t  nyl on c l ot h t i es t o hol d medi a t aut  on t he 
pl at e. ]   [ Fi l t er  medi a f or  gasket ed pl at es shal l  be hel d i n pl ace on t he 
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f i l t er  pl at es by a woven,  hi gh densi t y pol ypr opyl ene cor d sewn i nt o t he 
per i met er  of  t he c l ot h.   The f i l t er  medi a shal l  be pr essed or  caul ked i nt o 
pl ace on t he f i l t er  pl at e and hel d by an i nt er f er ence f i t . ]

2. 6. 4   Cl osi ng Mechani sm

The cl osi ng mechani sm shal l  consi st  of  a hydr aul i c  cyl i nder  and hydr aul i c 
power  pack.

2. 6. 4. 1   Hydr aul i c Cyl i nder

**************************************************************************
NOTE:   Cyl i nder  s i zes,  openi ng pr essur es,  st r oke,  
and r od di amet er s ar e dependent  on t he s i ze and 
oper at i on of  each speci f i c  f i l t er  pr ess.

**************************************************************************

Seal i ng pr essur e f or  each pr ess uni t  shal l  be pr ovi ded by a doubl e act i ng,  
hydr aul i c cyl i nder  whi ch opens and cl oses t he pr ess uni t .   The hydr aul i c 
syst em shal l  be desi gned t o mai nt ai n an adequat e f or ce t o keep t he pr ess 
c l osed agai nst  t he f ul l  s l ur r y f eed pr essur e of  [ 690 kPa 100 psi ]  [ 1550 kPa 
225 psi ]  [ [ _____]  kPa psi ]  pl us a mi ni mum saf et y f act or  of  25 per cent .   A 
cyl i nder  wi t h a mi ni mum [ _____]  mm i nch st r oke and [ _____]  mm i nch r od 
di amet er  shal l  be mount ed on t he t ai l  s t and and posi t i oned so t hat  t he 
pi st on and r od movement  ar e hor i zont al .   The pi st on r od end shal l  be 
connect ed t o t he f ol l ower  pl at e by a bal l  f i t  connect i on t o al l ow l i mi t ed 
r ot at i on of  t he f ol l ower  head.   A mi ni mum st oke of  [ _____]  mm i nches shal l  
be pr ovi ded t o per mi t  suf f i c i ent  movement  of  t he f ol l ower  pl at e t o al l ow 
each pl at e t o be shi f t ed and dr op f i l t er  cakes,  and t o pr ovi de suf f i c i ent  
space f or  mai nt enance bet ween pl at es.   The pr ess manuf act ur er  shal l  pr ovi de 
t he r equi r ement s f or  t he cyl i nder  s i ze and st r oki ng speed and a dr awi ng of  
t he cyl i nder  at t achment  poi nt s.   The hydr aul i c cyl i nder  shal l  be pr ovi ded 
wi t h a st eel  r od wi t h a pol i shed and chr ome pl at ed f i ni sh f abr i cat ed i n 
accor dance wi t h ASTM A276/ A276M t o mi ni mi ze wear  on t he r od packi ng.   A 
neopr ene boot  shal l  f i t  over  t he pi st on r od t o pr ecl ude ent r y of  f or ei gn 
material.

2. 6. 4. 2   Hydr aul i c Power  Pack

The hydr aul i c cy l i nder  shal l  be pr essur i zed by [ an el ect r i c ]  [ a pneumat i c]  
hydr aul i c pumpi ng uni t .   The pumpi ng uni t  shal l  pr ovi de a nomi nal  34. 5 MPa 
5, 000 psi  oi l  pr essur e t o mai nt ai n c l osi ng f or ces dur i ng t he f i l t r at i on 
cycl e.   The power  pack shal l  aut omat i cal l y  sense t he changes due t o 
t emper at ur e changes,  pr essur e el ongat i on,  and medi a compr essi on and adj ust  
t o mai nt ai n c l os i ng pr essur e f or  ext ended cycl es compl et el y unat t ended.   
The power  pack shal l  be equi pped compl et e wi t h a hydr aul i c pump,  val ves,  
f i t t i ngs,  pr essur e r egul at or s,  f i l t er s,  v i s i bl e and f ul l y  exposed s i ght  
gl ass,  and t her mal  r el i ef  val ve.   [ The ai r  dr i ven power  pack shal l  be 
desi gned f or  a maxi mum of  [ _____]  kPa psi g ai r  t o gener at e up t o [ _____]  L/ s
 gpm of  oi l  f l ow and up t o 3. 5 MPa 500 psi g oi l  pr essur e. ]   [ The el ect r i c  
dr i ven power  pack shal l  be a t ot al l y  encl osed f an cool ed mot or  desi gned f or  
oper at i on wi t h [ 480 vol t ,  3 phase]  [ 240 vol t ,  s i ngl e phase]  ser vi ce. ]   The 
power  pack shal l  be r eadi l y det achabl e f r om t he f i l t er  pr ess f r ame.   The 
power  packs shal l  be f r ee st andi ng and at t ached t o t he f i l t er  pr ess by 
hydr aul i c hoses equi pped wi t h i nt egr al  val ves i n qui ck connect or s t hat  ar e 
r eadi l y det achabl e f r om t he f i l t er  pr ess i f  necessar y f or  mai nt enance.   The 
oi l  r eser voi r  shal l  be equi pped wi t h a f i l t er - br eat her  cap,  l ocal  
t emper at ur e i ndi cat or  and swi t ch,  oi l  l evel  i ndi cat or  and swi t ch and shal l  
be desi gned so t hat  t he oi l  can be dr ai ned f r om t he uni t  at  a poi nt  300 mm 
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12 i nches mi ni mum above t he f l oor  and r ef i l l ed wi t hout  t he use of  pumps.   
The oi l  r eser voi r  shal l  be i nt egr al  t o t he hydr aul i c cyl i nder  mount  act i ng 
as a heat  s i nk t o pr event  over heat i ng of  t he hydr aul i c syst em.

2. 6. 5   Pl at e Shi f t er

**************************************************************************
NOTE:   Pl at e shi f t er s can be manual l y,  
semi aut omat i cal l y ,  or  aut omat i cal l y  cont r ol l ed.   A 
semi aut omat i c t ype pl at e shi f t er  i s  t ypi cal l y  
opt i onal ,  but  shoul d be pr ovi ded f or  pr esses wi t h 
pl at es l ar ger  t han 800 mm 32 i nches.

**************************************************************************

Pl at e movement  f or  cake di schar ge shal l  be accompl i shed by means of  a 
[ semi aut omat i c]  [ aut omat i c]  [ manual ]  pl at e shi f t er .   The [ semi aut omat i c]  
[ aut omat i c]  pl at e shi f t er  shal l  consi st  of  one shi f t er  car r i age,  mount ed 
wi t hi n t he beam pl at e suspensi on syst em of  t he f i l t er  pr ess t o pi ck up and 
t r anspor t  onl y one pl at e at  a t i me.   The shi f t er  shal l  be an 
el ect r i c / hydr aul i c dr i ven var i abl e speed r eci pr ocat i ng t ype.   Shi f t i ng 
shal l  be accompl i shed by t he oper at or  openi ng t he f ol l ower  and shi f t i ng t he 
pl at e shi f t er  i nt o aut omat i c oper at i on.   The shi f t er  car r i age shal l  ext end 
and pi ck up each pl at e by t he pl at e suspensi on br acket  and pul l  i t  t o t he 
f ul l y  opened posi t i on,  di schar gi ng t he pl at e agai nst  t he f ol l ower .   The 
pl at e shi f t i ng mechani sm shal l  be dr i ven by a var i abl e speed r ever s i ng 
[ el ect r i c ]  [ hydr aul i c]  mot or / gear  r educer ,  t ot al l y  encl osed f an cool ed 
assembl y wi t h [ _____]  wat t  hp f or  an oper at i ng ser vi ce of  480 vol t s ,  t hr ee 
phase.   The uni t  shal l  t hen r ever se and r et ur n t o pi ck up t he next  pl at e.   
Pl at e suspensi on br acket s shal l  be desi gned t o pr ovi de par al l el  movement  of  
t he pl at es wi t hout  pendul um movement .   The br acket s shal l  have an i nt egr al  
l at chi ng syst em t hat  shal l  pr event  shi f t i ng of  mor e t han one pl at e at  a 
t i me.   The exposed por t i ons of  t he shi f t er  l at chi ng mechani sms shal l  be 
made f r om [ 316 st ai nl ess st eel ]  [ hi gh densi t y l i near  pol yet hyl ene]  wi t h 300 
ser i es st ai nl ess st eel  spr i ngs act uat i ng t he engagement  pawl s.   A pendant  
or  t r i gger  cont r ol  st at i on shal l  be pr ovi ded t o al l ow t he oper at or  t o 
i nt er r upt  t he shi f t i ng sequence t o i nspect ,  r emove cake,  c l ean or  ot her wi se 
at t end t o any i ndi v i dual  pl at e.   Suf f i c i ent  ext ended ur et hane pneumat i c 
cabl e shal l  be pr ovi ded t o al l ow t he oper at or  t o mani pul at e t he cont r ol  
f r om anywher e al ong t he l engt h of  t he pl at e st ack.   The syst em shal l  be 
desi gned t o pr ovi de a r est ar t  but t on onl y f r om t he f i l t er  pr ess cont r ol  
panel.

2. 6. 6   Sl udge Feed and Di schar ge Pi pi ng

**************************************************************************
NOTE:   Pl ast i c PVC pi pi ng i s not  r ecommended f or  
oper at i ng pr essur es gr eat er  t han 690 kPa 100 psi .   
Car bon or  st ai nl ess st eel  pi pi ng i s r ecommended f or  
appl i cat i ons gr eat er  t han 690 kPa 100 psi  pr essur e.

**************************************************************************

Feed and di schar ge pi pi ng shal l  be f abr i cat ed of  [ PVC]  [ car bon st eel ]  
[ [ 304]  [ 316]  st ai nl ess st eel ] .   The [ _____]  mm i nch pi pi ng shal l  be 
pr ovi ded wi t h connect i ons t hr ough t he head f r om t he cent er  f eed s l ur r y por t  
and cor ner  f i l t r at e di schar ge por t s i n t he f i l t er  pack t hr ough t he 
f i xed- end head.   Thr eads shal l  be NPT st andar d.

SECTI ON 46 76 23. 16  Page 25



2. 6. 6. 1   Ai r  Bl owdown Mani f ol d

**************************************************************************
NOTE:   Thi s mani f ol d i s onl y r equi r ed wi t h t he 
opt i onal  ai r  bl owdown oper at i on.   The ai r  bl owdown 
oper at i on r emoves ent r ai ned f i l t r at e f r om t he f i l t er  
cake by t he i nt r oduct i on of  compr essed ai r  pr i or  t o 
cake di schar ge.

**************************************************************************

The ai r  bl owdown mani f ol d shal l  be f abr i cat ed of  [ schedul e 80 PVC]  [ car bon 
st eel ]  [ [ 304]  [ 316]  st ai nl ess st eel ]  and shal l  consi st  of  t he necessar y 
pi pi ng and val ves t o j oi n t he f our  f i l t r at e di schar ge por t s l ocat ed on t he 
f i xed head i nt o a common di schar ge pi pe.   Aut omat i c c l osi ng of  t he val ves 
and i nt r oduci ng ai r  i nt o an upper  f i l t r at e por t  shal l  f or ce ai r  t hr ough t he 
f i l t er  cake i n each pr ess chamber  and r esul t  i n di schar ge of  excess 
f i l t r at e t o t he al t er nat i ng l ower  f i l t r at e di schar ge por t .   The syst em 
shal l  be r at ed f or  a mi ni mum oper at i ng pr essur e of  280 kPa 40 psi .   A 0 t o 
420 kPa 0 t o 60 psi  ai r  r egul at or  and pr essur e gauge t o cont r ol  and moni t or  
ai r  bl owdown shal l  be suppl i ed,  i n accor dance wi t h t he r equi r ement s f or  
pr essur e r egul at or s pr esent ed i n Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.

2. 6. 6. 2   Cor e Bl ow Syst em

**************************************************************************
NOTE:   Thi s syst em i s onl y r equi r ed when t he 
opt i onal  cor e bl ow oper at i on i s used.   The cor e bl ow 
oper at i on consi st s of  t he r emoval  of  excess l i qui d 
s l udge f r om t he f eed eye or  cor e by t he i nt r oduct i on 
of  compr essed ai r  pr i or  t o cake di schar ge.

**************************************************************************

The cor e bl ow syst em shal l  consi st  of  an ai r  l i ne and val ve f abr i cat ed of  
[ schedul e 80 PVC]  [ car bon st eel ]  [ [ 304]  [ 316]  st ai nl ess st eel ]  and at t ached 
t o t he t ai l  pl at e.   The syst em shal l  be r at ed f or  a mi ni mum pr essur e of  550 
t o 690 kPa 80 t o 100 psi g t o f or ce excess s l udge f eed i n t he cor e of  t he 
pr ess back out  of  t he cent er  f eed i nl et .   Cl osi ng and openi ng of  val ves 
shal l  be pr ovi ded by cont r ol s oper at i ng t he pr ess.   Thi s pr ocess shal l  be 
per f or med af t er  ai r  bl owdown.

2. 6. 7   Di aphr agm Pl at e Pi pi ng Syst em

**************************************************************************
NOTE:   The di aphr agm pl at e pi pi ng syst em i s onl y 
r equi r ed f or  var i abl e- vol ume pl at e f i l t er  pr ess 
applications.

**************************************************************************

A di aphr agm pl at e pi pi ng syst em header  shal l  be suppl i ed as an i nt egr al  
component  of  t he f i l t er  pr ess skel et on.   The header  shal l  be f abr i cat ed 
f r om [ _____]  mm i nch di amet er  schedul e 40,  [ 304 st ai nl ess st eel ]  [ car bon 
st eel ]  pi pe.   The header  syst em shal l  come compl et e wi t h header  and 
i ndi v i dual  f l exi bl e r ei nf or ced hoses t hat  ar e connect ed t o t he header  and 
each i ndi v i dual  di aphr agm f i l t er  pl at e by swi vel  connect or s and mount ed so 
as not  t o i nt er f er e wi t h l at e shi f t i ng,  cake di schar ge,  or  ot her  anci l l ar y 
f unct i ons.   The syst em shal l  be r at ed f or  a mi ni mum oper at i ng pr essur e of  [
1550 kPa 225 psi ]  [ _____] .
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2. 6. 8   Fi l t r at e Col l ect i on and Wei r  Tank

Each f i l t er  shal l  be pr ovi ded wi t h a f i l t r at e col l ect i on and wei r  t ank t o 
measur e and i ndi cat e t er mi nal  f i l t r at e f l ow.   The wei r  t ank shal l  be 
capabl e of  passi ng t he maxi mum f i l t r at e r at es di schar ged f r om t he f i l t er  
pr ess f i l t r at e connect i on.   The t ank shal l  be pr ovi ded wi t h an i nl et  and 
out l et  connect i on,  an over f l ow wei r  ext endi ng f r om wal l  t o wal l  wi t hi n t he 
t ank bet ween t he i nl et  and out l et ,  and a l i qui d sensi ng devi ce l ocat ed on 
t he i nl et  s i de of  t he wei r  t o t r ansmi t  an el ect r i cal  s i gnal  t o t he 
Dewat er i ng Syst em Cont r ol  Panel  when st abl e t er mi nal  f l ow has been 
achi eved.   The t ank shal l  have a capaci t y of  [ _____]  and shal l  be 
const r uct ed of  [ f i ber gl ass r ei nf or ced pl ast i c]  [ coat ed st eel ]  and shal l  
i ncl ude a hi nged,  vent ed cover .

2. 6. 9   Dr i p Tr ays

**************************************************************************
NOTE:   Dr i p t r ays ar e opt i onal  f eat ur es r ecommended 
f or  housekeepi ng pur poses when a f i l t er  medi a wat er  
washi ng syst em i s used.   I f  dr i p t r ays ar e not  used 
del et e t hi s par agr aph.

**************************************************************************

Each of  t he cake st or age bunker s shal l  be equi pped wi t h a set  of  bomb- bay 
t ype dr i p t r ays l ocat ed i n t he f l oor  openi ng.   The t r ays shal l  consi st  of  
t wo shel f  sect i ons t o ext end f r om t he l ocat i on of  t he f ol l ower ,  i n i t s  
f ul l y  ext ended posi t i on,  t o t he t ai l  s t and of  t he f i l t er ,  and shal l  be 
desi gned t o convey wat er  f r om t he t r ays or  f r om washi ng oper at i ons i nt o a 
l aunder .   The t op t r ay shal l  s l i ght l y over l ap t he l ower  cent er  hal f  at  t he 
cent er  l i ne t o y i el d a pi t ched sur f ace when cl osed.   Tr ays shal l  be 
hydr aul i cal l y  oper at ed by means of  a doubl e act i ng hydr aul i c cyl i nder .   
Power  pack cont r ol s shal l  aut omat i cal l y  i nt er l ock dr i p t r ay c l osur e wi t h 
openi ng and cl osi ng of  t hi s pr ess.   I n t he f ul l y  c l osed posi t i on,  t he t r ays 
shal l  be mechani cal l y l ocked;  r el i ance on hydr aul i c pr essur e t o ensur e f ul l  
c l osur e wi l l  not  be accept abl e.   Li mi t  swi t ches shal l  be i ncor por at ed i n 
t he dr i p t r ay mechani sm,  and i nt er l ocki ng shal l  be i ncor por at ed i n t he 
syst em desi gn t o ensur e agai nst  acci dent al  di schar ge of  f i l t er  cake when 
t he door s ar e not  i n a f ul l y  open posi t i on.   A manual  over r i de shal l  be 
pr ovi ded f or  mai nt enance pur poses.   The suppor t i ng f r ame f or  t he dr i p t r ays 
shal l  be f abr i cat ed st eel  const r uct i on.   The t op sur f ace of  t he t r ays shal l  
be [ pol ypr opyl ene]  [ 304 st ai nl ess st eel ] .   Each dr i p t r ay assembl y shal l  be 
equi pped wi t h a l aunder  ext endi ng t he l engt h of  t hat  assembl y.   The 
l aunder s shal l  be at  l east  150 mm 6 i nches wi de,  shal l  be of  
[ pol ypr opyl ene]  [ PVC]  [ 304 st ai nl ess st eel ]  const r uct i on wi t h a mi ni mum 
mat er i al  t hi ckness of  16 gauge,  and shal l  t er mi nat e i n a [ _____]  mm i nch 
f l anged dr ai n out l et .

2. 6. 10   Sl udge Cake Handl i ng and St or age

**************************************************************************
NOTE:   Sl udge cake st or age and handl i ng depends on 
t he met hod of  ul t i mat e di sposal ,  such as di r ect  
di schar ge i nt o a st or age r ecept acl e or  conveyi ng or  
pumpi ng t he s l udge cake f or  f ur t her  pr ocessi ng.

**************************************************************************

2. 6. 10. 1   Di r ect  Di schar ge Syst ems

**************************************************************************
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NOTE:   The di r ect  di schar ge syst em si ze depends on 
t he s i ze of  t he f i l t er  pr ess and r equi r ed s l udge 
cake st or age capaci t y.   Thi s par agr aph pr ovi des t wo 
di r ect  di schar ge syst em opt i ons:   a dr um syst em f or  
smal l er  appl i cat i ons ( 210 L 55 gal l on dr ums)  and a 
r ol l - of f  box syst em f or  l ar ger  appl i cat i ons ( gr eat er  
t han 210 L 55 gal l on r ecept acl e) .

**************************************************************************

The di r ect  di sposal  syst em shal l  be pr ovi ded t o suppor t  t he f i l t er  pr ess i n 
such a manner  and el evat i on t hat  f i l t er  cake di schar ged f r om t he pr ess i s 
di r ect l y deposi t ed i nt o [ [ 1]  [ _____]  210 L 55 gal l on[ dr um]  [ dr ums] ]  [ [ 1]  
[ _____]  cubi c met er scubi c f eet  r ol l - of f  box]  l ocat ed beneat h t he pr ess.   
The di r ect  di sposal  syst em shal l  consi st  of  a pl at f or m and di sposal  [ chut e]  
[ chut es]  t hat  shal l  di r ect  t he s l udge cake di schar ged i nt o t he di sposal  
[ dr um]  [ dr ums]  [ r ol l - of f  box] .   The pl at f or m shal l  i ncl ude r ai l i ng,  
cat wal k,  and st ai r s and shal l  conf or m t o t he desi gn r equi r ement s i n 
AI SI  SG03- 3.   The pl at f or m shal l  be const r uct ed as i ndi cat ed t o al l ow an 
oper at or  adequat e access bet ween al l  s i des of  t he f i l t er  pr ess and t he 
saf et y r ai l i ng and access t o cr i t i cal  component s of  t he pr ess not  
accessi bl e f r om t he f l oor .   The pl at f or m deck and st ai r  t r eads shal l  be 
f abr i cat ed of  ASTM A36/ A36M car bon st eel  gr at i ng 25 mm by 5 mm 1 i nch by 
3/ 16 i nch bar s on 20 mm 13/ 16 i nch cent er s and shal l  be const r uct ed so t hat  
def l ect i on wi l l  not  exceed 1/ 300 of  t he span,  consi der i ng dead and l i ve 
l oad r equi r ement s and appl i cabl e saf et y f act or s.   The pl at f or m f r ame shal l  
be f abr i cat ed of  ASTM A36/ A36M st r uct ur al  st eel  I - beam,  angl e and pl at e 
shal l  suppor t  al l  equi pment  l oadi ng pl us appl i cabl e saf et y f act or s.   The 
oper at or  wal kways shal l  have a t oe pl at e of  car bon st eel  and saf et y r ai l s  of
 25 mm 1 i nch di amet er  schedul e 80 car bon st eel  pi pe.   St ai r s shal l  conf or m 
t o r equi r ement s l i s t ed i n Sect i on 05 50 13 MI SCELLANEOUS METAL 
FABRI CATI ONS.   Each di sposal  chut e shal l  be f abr i cat ed of  6 mm 1/ 4 i nch 
thick ASTM A36/ A36M car bon st eel  sheet  and shal l  be at t ached t o t he 
pl at f or m t o l i mi t  spi l l age of  s l udge cake.

[ 2. 6. 10. 2   Sl udge Cake Tr anspor t  Syst ems

**************************************************************************
NOTE:   A separ at e sect i on t o addr ess conveyi ng or  
pumpi ng t he s l udge cake wi l l  be pr epar ed and 
r ef er enced i n t hi s par agr aph.

**************************************************************************

] 2. 6. 11   Bl anki ng Pl at e

A bl anki ng pl at e shal l  be pr ovi ded whi ch can be ver t i cal l y  i nser t ed at  any 
poi nt  i n t he pl at e st ack t o i sol at e t he f i l t er  pl at es bet ween i t  and t he 
f ol l ower  head,  al l owi ng a par t i al  l oad t o be pr ocessed.   A movabl e f ol l ower  
l i ner  whi ch can move wi t h t he bl anki ng pl at e shal l  be pr ovi ded t o al l ow 
f i l t r at i on i n t he l ast  cavi t y.   The cor e bl ow ai r  l i ne shal l  move wi t h t he 
bl anki ng and f ol l ower  pl at es.

2. 6. 12   Aut omat i c Fi l t er  Medi a Wat er  Washer  Assembl y

**************************************************************************
NOTE:   The aut omat i c f i l t er  medi a wat er  washer  
assembl y wi l l  be r equi r ed onl y i f  an aut omat i c pl at e 
wat er  wash syst em i s used.   I f  a manual  syst em i s 
used,  del et e t hi s par agr aph.

**************************************************************************
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Each of  t he f i l t er s shal l  be equi pped wi t h a f ul l y  aut omat ed f i l t er  medi a 
wat er  washer  assembl y.   The washer  shal l  be suppor t ed f r om t he beam 
assembl y of  t he f i l t er  and shal l  nor mal l y be st or ed bet ween t he f i l t er  
f ol l ower  and t ai l  s t and.  The washer  shal l  be desi gned f or  oper at i on wi t h 
wat er  at  10 MPa 1500 psi g and shal l  be capabl e of  washi ng t wo pl at e s i des 
at  a t i me usi ng one or  mul t i pl e passes as r equi r ed.   Cont r ol s and 
appur t enances shal l  be pr ovi ded t o al l ow t he washer ,  once i ni t i al  set t i ngs 
have been est abl i shed,  t o wash each pl at e i n a f i l t er  wi t hout  f ur t her  
oper at or  at t ent i on.

2. 7   CONTROL SYSTEM

**************************************************************************
NOTE:   Cont r ol  syst ems f or  f i l t er  pr ess and 
dewat er i ng syst ems ar e appl i cat i on speci f i c  and can 
r ange f r om f ul l y  manual  cont r ol  t o f ul l y  aut omat i c 
cont r ol .   The l evel  of  cont r ol  pr esent ed i n t hi s 
gui de speci f i cat i on i s based on a semi aut omat i c 
cont r ol  scheme.   The semi aut omat i c cont r ol  scheme 
i nvol ves manual  oper at or  st ar t up of  t he s l udge 
dewat er i ng syst em,  aut omat i c cont r ol  dur i ng t he 
f i l t r at i on cycl e,  and manual  st ar t up and shut down of  
suppor t i ng sub- cycl es such as f i l t er  medi a washi ng.   
The f i l t er  pr ess component s ar e cont r ol l ed by a 
Fi l t er  Pr ess Cont r ol  Panel  wi t h cont r ol  of  t he 
accessor i es by a Dewat er i ng Syst em Cont r ol  Panel .   
I f  mor e or  l ess cont r ol  i s  r equi r ed t he degr ee of  
cont r ol  shal l  be speci f i ed her ei n or  shal l  be 
i dent i f i ed on t he dr awi ngs.

I f  r emot e al ar m and pr ocess var i abl e moni t or i ng i s  
used,  a separ at e par agr aph shoul d be added t o 
coor di nat e wi t h r emot e syst ems,  such as Super vi sor y 
Cont r ol  and Dat a Acqui s i t i on ( SCADA)  Syst ems and 
annunci at or s,  and t o i ncl ude t he met hod of  
t r ansmi ssi on t o r emot e l ocat i ons.

**************************************************************************

A [ manual ]  [ semi aut omat i c]  [ aut omat i c]  compl et e el ect r i cal  power ,  cont r ol ,  
and i nst r ument at i on syst em as speci f i ed or  r ecommended by t he equi pment  
manuf act ur er  f or  t he saf e oper at i on and super vi s i on of  t he f i l t er  pr ess 
uni t s and r el at ed equi pment  shal l  be pr ovi ded,  except  t hose i t ems speci f i ed 
t o be f ur ni shed under  ot her  sect i ons.   Schemat i cs and i nt er connect i on 
wi r i ng di agr ams f or  power ,  cont r ol ,  i nst r ument at i on c i r cui t s shal l  be 
pr ovi ded t o equi pment  speci f i ed.   Ter mi nal  bl ocks ( pl us 25 per cent  spar e 
t er mi nal s)  shal l  be pr ovi ded i n panel s t o t er mi nat e f i el d and 
i nt er connect i on wi r i ng.   Cont r ol  power  t r ansf or mer s,  r el ays,  adj ust abl e 
t i mer s,  auxi l i ar y cont act s,  swi t ches,  or  addi t i onal  equi pment  r equi r ed t o 
i nt er connect  t he f i l t er  pr ess package equi pment  t o a r emot e pl ant  
moni t or i ng syst em,  and cont r ol  c i r cui t s as shown on schemat i c or  i nst r ument  
cont r ol  syst em dr awi ngs shal l  be pr ovi ded.   Condui t  and wi r i ng bet ween 
cont r ol  panel s and cont r ol  devi ces shal l  be f ur ni shed.

2. 7. 1   Nor mal  Oper at i on

**************************************************************************
NOTE:   Fol l owi ng ar e t ypi cal  nor mal  oper at i on 
pr ocedur es f or  bot h t he f i xed- vol ume and 
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var i abl e- vol ume f i l t er  pr esses.   These oper at i on 
pr ocedur es ar e pr ovi ded f or  equi pment  suppl i er s t o 
desi gn cont r ol  syst ems whi ch i nvol ve cont r ol  of  
f i l t er  pr ess component s by a Fi l t er  Pr ess Cont r ol  
Panel  and cont r ol  of  t he accessor i es by a Dewat er i ng 
Syst em Cont r ol  Panel .   I f  t hese pr ocedur es ar e 
pr ovi ded on t he dr awi ngs,  or  ar e i nappl i cabl e,  
del et e or  r evi se appr opr i at el y.

**************************************************************************

2. 7. 1. 1   Fi xed Vol ume Oper at i on

The nor mal  oper at i on of  a f i xed- vol ume r ecessed pl at e and f r ame pr ess wi l l  
consi st  of  t he f ol l owi ng sequence:

a.   The oper at or  shal l  c l ose f i l t er  pr ess wi t h cont r ol s at  t he pr ess.

b.   The dr i p t r ays shal l  be c l osed f r om Fi l t er  Pr ess Cont r ol  Panel .

c.   The oper at or  shal l  manual l y c l ose val ves t o f i l t r at e wei r  t ank and 
val ves t o s l ur r y f eed pump.

d.   The oper at or  shal l  manual l y open val ves f or  pr ecoat  r ecycl e t o f i l t r at e 
st or age t ank,  pr ecoat  t ank t o pump,  and pr ecoat  pump t o pr ess.

e.   The oper at or  shal l  s t ar t  t he pr ecoat  pumps f r om t he Dewat er i ng Syst em 
Cont r ol  Panel .

f .   The pr ecoat  syst em shal l  oper at e l ong enough t o compl et e t hr ee cycl es 
t hr ough t he pr ess whi l e r ecycl i ng back t o t he pr ecoat  t ank.

g.   The oper at or  shal l  manual l y open val ve f r om sl udge condi t i oni ng t ank t o 
s l ur r y f eed pump.

h.   The oper at or  shal l  s t ar t  t he s l ur r y f eed pumps f r om t he Dewat er i ng 
Syst em Cont r ol  Panel .

i .   The oper at or  shal l  c l ose val ve f r om pr ecoat  pump t o pr ess whi l e 
s i mul t aneousl y openi ng val ve f r om sl ur r y f eed pump t o t he pr ess.

j .   The oper at or  shal l  c l ose pr ecoat  r ecycl e val ve and open val ve t o 
f i l t r at e wei r  t ank.

k.   The f i l t er  pr ess f eed pumpi ng uni t  shal l  be oper at ed as r ecommended by 
f i l t er  pr ess suppl i er  or  as i ndi cat ed.

l .   The f i l t er  pr ess shal l  oper at e unt i l  i t  i s  aut omat i cal l y  shut  down by 
hi gh f i l t er  pr ess i nl et  pr essur e,  t er mi nal  f i l t r at e wei r  t ank f l ow 
r at e,  l ow l evel  i n t he s l udge condi t i oni ng t ank,  or  any addi t i onal  
pr ocess or  saf et y r el at ed shut downs r ecommended by t he f i l t er  pr ess 
suppl i er  or  as i ndi cat ed.

m.   Af t er  t he f i l t er  pr ess f eed pumpi ng uni t  i s  shut  of f ,  t her e shal l  be a 
[ 1]  [ 2]  [ _____]  mi nut e del ay bef or e t he cont r ol  syst em shal l  
aut omat i cal l y :   ( 1)  c l ose t he f i l t r at e pi pe val ve,  ( 2)  open t he val ves 
on t he f i l t er  pr ess f eed l i ne t o ai r / cor e bl owdown t ank and open t he 
ai r  suppl y val ve t o t he ai r / cor e bl owdown t ank,  and ( 3)  at  compl et i on 
of  ai r / cor e bl owdown,  r eposi t i on val ves on t he f i l t er  pr ess f eed l i ne 
t o t he f i l t er  f eed posi t i on.
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n.   Af t er  ai r / cor e bl owdown,  t he compl et ed f i l t er i ng oper at i on shal l  be 
i ndi cat ed on t he Fi l t er  Pr ess Cont r ol  Panel .   The oper at or  shal l  t hen 
open t he f i l t er  pr ess and i ni t i at e pl at e shi f t i ng and di schar gi ng of  
s l udge cake f r om t he Fi l t er  Pr ess Cont r ol  Panel .

o.   The dr i p t r ays shal l  be i nt er l ocked wi t h t he s l udge di schar ge oper at i on 
and shal l  pr ovi de an enabl e/ di sabl e i nt er l ock f or  pr ess openi ng.   
I nt er nal  f i l t er  pr ess pr essur e i n t he f eed por t  shal l  not  al l ow pr ess 
opening.

p.   The pl at e shi f t er  shal l  aut omat i cal l y  move pl at es at  an adj ust abl e 
del ay of  [ 5 t o 10]  [ _____]  seconds bet ween shi f t s.   A t r i gger  cont r ol  
st at i on l ocat ed at  t he f i l t er  pr ess shal l  al l ow i nt er r upt i on of  t he 
pl at e shi f t i ng pr ocess.   The pl at e shi f t i ng pr ocess must  be r ei ni t i at ed 
f r om t he Fi l t er  Pr ess Cont r ol  Panel .   When each pl at e has been shi f t ed 
t he c l osi ng mechani sm shal l  r emai n i n t he open posi t i on unt i l  t he next  
pr ess cycl e i s i ni t i at ed.

2. 7. 1. 2   Var i abl e Vol ume Oper at i on

The nor mal  oper at i on of  a var i abl e vol ume ( di aphr agm)  r ecessed pl at e and 
f r ame f i l t er  pr ess wi l l  consi st  of  t he f ol l owi ng sequence:

a.   The oper at or  shal l  c l ose f i l t er  pr ess wi t h cont r ol s at  t he pr ess.

b.   The dr i p t r ays shal l  be c l osed f r om Fi l t er  Pr ess Cont r ol  Panel .

c.   The oper at or  shal l  manual l y c l ose val ves t o f i l t r at e wei r  t ank and 
val ves t o s l ur r y f eed pump.

d.   The oper at or  shal l  manual l y open val ves f or  pr ecoat  r ecycl e t o f i l t r at e 
st or age t ank,  pr ecoat  t ank t o pump,  and pr ecoat  pump t o pr ess.

e.   The oper at or  shal l  s t ar t  t he pr ecoat  pumps f r om t he Dewat er i ng Syst em 
Cont r ol  Panel .

f .   The pr ecoat  syst em shal l  oper at e l ong enough t o compl et e t hr ee cycl es 
t hr ough t he pr ess whi l e r ecycl i ng back t o t he pr ecoat  t ank.

g.   The oper at or  shal l  manual l y open val ve f r om sl udge condi t i oni ng t ank t o 
s l ur r y f eed pump.

h.   The oper at or  shal l  s t ar t  t he s l ur r y f eed pumps f r om t he Dewat er i ng 
Syst em Cont r ol  Panel .

i .   The oper at or  shal l  c l ose val ve f r om pr ecoat  pump t o pr ess whi l e 
s i mul t aneousl y openi ng val ve f r om sl ur r y f eed pump t o t he pr ess.

j .   The oper at or  shal l  c l ose pr ecoat  r ecycl e val ve and open val ve t o 
f i l t r at e wei r  t ank.

k.   The f i l t er  pr ess f eed pumps shal l  r un unt i l  an i ni t i al  f i l l  cyc l e has 
been compl et ed.

l .   Af t er  t he i ni t i al  f i l l  cycl e i s compl et ed t he val ves t o t he f i l t er  
pr ess f eed pumps shal l  c l ose and t he pumps shal l  shut  down.

m.   The val ves t o t he di aphr agm [ wat er ]  [ ai r ]  f i l l i ng syst em shal l  open and 
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t he [ wat er ]  [ ai r ]  shal l  be s l owl y pumped behi nd t he di aphr agms causi ng 
t hem t o expand and compr ess t he s l udge cake.

n.   The di aphr agm syst em shal l  oper at e at  t he maxi mum di aphr agm pr essur e 
unt i l  t he f i l t er  pr ess i s aut omat i cal l y  shut down by an el apsed 
compr essi on t i me,  t er mi nal  f i l t r at e wei r  t ank f l ow r at e,  l ow l evel  i n 
t he s l udge condi t i oni ng t ank,  or  any addi t i onal  pr ocess or  saf et y 
r el at ed shut downs r ecommended by t he f i l t er  pr ess suppl i er  or  as 
indicated.

o.   The [ wat er ]  [ ai r ]  di aphr agm syst em shal l  t hen be depr essur i zed.

p.   Af t er  t he f i l t er  pr ess di aphr agm i s depr essur i zed,  t her e shal l  be a [ 1]  
[ 2]  [ _____]  mi nut e del ay bef or e t he syst em wi l l  aut omat i cal l y :   ( 1)  
c l ose t he f i l t r at e pi pe val ve,  ( 2)  open t he val ves on t he f i l t er  pr ess 
f eed l i ne t o ai r / cor e bl owdown t ank and open t he ai r  suppl y val ve t o 
t he ai r / cor e bl owdown t ank,  and ( 3)  at  compl et i on of  ai r / cor e bl owdown,  
r eposi t i on val ves on t he f i l t er  pr ess f eed l i ne t o t he f i l t er  f eed 
position.

q.   Af t er  ai r / cor e bl owdown,  t he compl et ed f i l t er i ng oper at i on shal l  be 
i ndi cat ed on t he Fi l t er  Pr ess Cont r ol  Panel .   The oper at or  shal l  open 
t he f i l t er  pr ess and i ni t i at e pl at e shi f t i ng and di schar gi ng of  s l udge 
cake f r om t he Fi l t er  Pr ess Cont r ol  Panel .

r .   The dr i p t r ays shal l  be i nt er l ocked wi t h t he s l udge di schar ge oper at i on 
and shal l  pr ovi de an enabl e/ di sabl e i nt er l ock f or  pr ess openi ng.   
I nt er nal  f i l t er  pr ess pr essur e i n t he f eed por t  or  di aphr agm syst em 
shal l  not  al l ow pr ess openi ng.

s.   The pl at e shi f t er  shal l  aut omat i cal l y  move pl at es at  an adj ust abl e 
del ay of  [ 5 t o 10]  [ _____]  seconds bet ween shi f t s.   A t r i gger  cont r ol  
st at i on l ocat ed at  t he f i l t er  pr ess shal l  al l ow i nt er r upt i on of  t he 
pl at e shi f t i ng pr ocess.   The pl at e shi f t i ng pr ocess shal l  be 
r ei ni t i at ed f r om t he Fi l t er  Pr ess Cont r ol  Panel .   When each pl at e has 
been shi f t ed t he c l osi ng mechani sm shal l  r emai n i n t he open posi t i on 
unt i l  t he next  pr ess cycl e i s i ni t i at ed.

2. 7. 2   Fi l t er  Medi a Wat er  Wash Oper at i on

**************************************************************************
NOTE:   The f i l t er  medi a wat er  wash oper at i on can be 
per f or med ei t her  aut omat i cal l y  or  manual l y.   Thi s 
par agr aph onl y pr ovi des r equi r ement s f or  t he 
aut omat i c oper at i on and wi l l  be del et ed when a 
manual l y oper at ed syst em.

**************************************************************************

Fi l t er  medi a wat er  washi ng wi l l  be pr ovi ded on an as r equi r ed basi s and 
wi l l  consi st  of  t he f ol l owi ng sequence:

a.   The oper at or  shal l  open t he f i l t er  pr ess.

b.   Dr i p t r ays shal l  be c l osed f r om t he Fi l t er  Pr ess Cont r ol  Panel  t o 
col l ect  t he wash wat er .

c.   Fr om t he Dewat er i ng Syst em Cont r ol  Panel  t he sequence shal l  be 
i ni t i at ed t o aut omat i cal l y  i ndex t hr ough t he ent i r e pl at e st ack or  an 
i sol at ed pl at e unt i l  each pl at e has been washed.
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d.   Pl at es shal l  be shi f t ed and washed at  t he r at e of  one pl at e per  [ 1]  
[ _____]  mi nut e.

e.   Oper at i on of  t he f i l t er  pr ess shal l  be uni mpeded by t he washer  i n t he 
par ked posi t i on.

f .   The washer  shal l  aut omat i cal l y  r et ur n t o t he cyl i nder  end of  t he pl at e 
st ack af t er  wash cycl e i s compl et e.

g.   Af t er  t he l ast  pl at e i s washed t he f i l t er  medi a wat er  wash syst em shal l  
aut omat i cal l y  shut down.

h.   I n manual  mode t he f i l t er  medi a wat er  wash pump shal l  be st ar t ed f r om a 
l ocal  hand swi t ch.

2. 7. 3   Aci d Wash Oper at i on

**************************************************************************
NOTE:   An aci d wash syst em i s onl y r equi r ed when 
l i me condi t i oni ng i s used.   I f  t hi s syst em i s not  
used,  del et e t hi s par agr aph.

**************************************************************************

The aci d wash syst em shal l  be cont r ol l ed f r om t he Dewat er i ng Syst em Cont r ol  
Panel .   The Dewat er i ng Syst em Cont r ol  Panel  shal l  have an aci d wash 
l ocal / r emot e swi t ch and on/ of f  pushbut t ons f or  each f i l t er  pr ess.   The 
l ocal / r emot e swi t ch shal l  be i n t he l ocal  posi t i on,  di sabl e t he on/ of f  
pushbut t ons on t he Dewat er i ng Syst em Cont r ol  Panel ,  and enabl e t he l ocal  
on/ of f  swi t ch.   I n t he r emot e posi t i on t he on/ of f  pushbut t ons on t he 
Dewat er i ng Syst em Cont r ol  Panel  ar e enabl ed and t he l ocal  on/ of f  swi t ch i s 
di sabl ed.   The aci d wash oper at i on shal l  be i ni t i at ed and t er mi nat ed 
manual l y.   The l ocal  on/ of f  push but t on shal l  be pr ovi ded f or  mai nt enance 
pur poses.   The aci d wash pump shal l  not  be al l owed t o st ar t  or  cont i nue t o 
oper at e once st ar t ed unl ess t he Dewat er i ng Syst em Cont r ol  Panel  i ndi cat es 
t he f ol l owi ng condi t i ons have been met :

a.   Dr i p t r ays c l osed.

b.   Cl osi ng mechani sm cl osed.

c.   Appr opr i at e f i l t r at e dr ai n val ves open/ cl osed.

d.   Fi l t er  pr ess f eed val ve i n c l osed posi t i on.

e.   Cor e bl ow ai r  val ves c l osed.

2. 7. 4   Fi l t er  Pr ess Cont r ol  Panel

**************************************************************************
NOTE:   The cont r ol  of  f i l t er  pr ess component s wi l l  
be pr ovi ded by a Fi l t er  Pr ess Cont r ol  Panel .   I f  
mor e or  l ess cont r ol  i s  r equi r ed t he degr ee of  
cont r ol  wi l l  be speci f i ed her ei n or  i dent i f i ed on 
t he dr awi ngs.

**************************************************************************

Each f i l t er  pr ess uni t  shal l  be pr ovi ded wi t h a cont r ol  panel  mount ed on or  
near  t he uni t  t o moni t or  and cont r ol  pneumat i c and hydr aul i c pr ess 
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par amet er s dur i ng shut down and mai nt enance.   The panel  shal l  be pr ewi r ed t o 
t he associ at ed pr ess component s.   The pr ess cont r ol  panel  shal l  al so 
i ncl ude,  but  not  be l i mi t ed t o,  t he f ol l owi ng i t ems:

a.   A [ handr ai l ]  [ uni t ]  [ f l oor ]  mount ed NEMA [ 4X]  [ 4]  Cont r ol  Panel  wi t h 
f r ont  accessi bl e door .

b.   Ai r  suppl y pr essur e gauge and cont r ol .

c.   Hydr aul i c suppl y t o pr ess cyl i nder  gauge and cont r ol .

d.   Hydr aul i c suppl y t o dr i p t r ay gauge and cont r ol .

e.   Hydr aul i c suppl y t o pl at e shi f t er  gauge and cont r ol .

f .   Open- cl ose dr i p t r ays.

g.   Open- cl ose pl at e f ol l ower .

h.   St ar t - St op pl at e shi f t er .

i .   Pr ecoat  cycl e ON/ OFF i ndi cat i on and cont r ol .

j .   Fi l t er  medi a washer  ON/ OFF i ndi cat i on and cont r ol .

k.   Ai r  bl owdown and cor e bl ow cycl e i ndi cat i on,  i ncl udi ng dest i nat i on of  
t he ai r  and cor e bl own sl udge.

2. 7. 5   Dewat er i ng Syst em Cont r ol  Panel

**************************************************************************
NOTE:   The cont r ol  of  accessor i es t o t he f i l t er  
pr ess s l udge dewat er i ng syst em shal l  be pr ovi ded by 
a Dewat er i ng Syst em Cont r ol  Panel .   I f  mor e or  l ess 
cont r ol  i s  r equi r ed t he degr ee of  cont r ol  wi l l  be 
speci f i ed her ei n and i dent i f i ed on t he dr awi ngs.

**************************************************************************

Each f i l t er  pr ess shal l  be pr ovi ded wi t h a r emot el y mount ed r unni ng and 
oper at i ng cont r ol  panel  as i ndi cat ed on t he dr awi ngs.   The cont r ol  panel  
shal l  house el ect r i cal  equi pment  and accessor y i t ems r equi r ed i n t he 
oper at i on of  t he dewat er i ng equi pment  as speci f i ed.   The dewat er i ng syst em 
cont r ol  panel  shal l  i ncl ude,  but  not  be l i mi t ed t o,  t he f ol l owi ng i t ems:

a.   A [ handr ai l ]  [ uni t ]  [ f l oor ]  mount ed NEMA [ 4]  [ 4X]  encl osur e wi t h f r ont  
access door  and namepl at e.

b.   ON- OFF sel ect or  swi t ch f or  each pr ess.

c.   A push- pul l  emer gency shut down push but t on f or  each f i l t r at i on syst em 
t r eat ment  t r ai ns.

d.   Of f - Aut o sel ect or  and st ar t  push but t on shal l  be f ur ni shed f or  each of  
t he f ol l owi ng cycl es:  f i l t r at i on cycl e,  [ pr ecoat  cycl e wi t h t i mer  
cont r ol s, ]  [ ai r  and cor e bl owdown cycl es wi t h t i mer  cont r ol s, ]  
[ aut omat i c f i l t er  medi a wat er  wash cycl e, ]  [ manual l y oper at ed aci d wash 
cycle].

e.   Pump Cont r ol s.   Local / r emot e sel ect or  swi t ch and l i ght ed St ar t - St op 
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push but t ons f or  t he aci d wash pump.   H- O- A sel ect or  swi t ch and l i ght ed 
St ar t - St op push but t ons f or  each f i l t er  pr ess f eed pump [ ,  f i l t er  
pr ecoat  syst em f eed pump, ]  [ and t he f i l t er  medi a wat er  wash pump] .   
Sel ect i on cont r ol  and oper at i ng st at us of  f i l t er  pr ess f eed pumps.

f .   Val ve Cont r ol s.   Li ght ed push but t on cont r ol s shal l  be f ur ni shed f or  
each cor e bl ow compr essed ai r  val ve and t hr ee way f i l t er  f eed pump 
di schar ge val ve.   Li ght ed OPEN- CLOSE push- but t on cont r ol s shal l  be 
f ur ni shed f or  each of  t he f i l t r at e t op dr ai n and t he f i l t r at e bot t om 
drain.

g.   Li mi t  swi t ches on each val ve shal l  i ndi cat e posi t i on on t he Dewat er i ng 
Syst em Cont r ol  Panel .   Swi t ches shal l  be NEMA 9 or  shal l  be 
i nt r i nsi cal l y  saf e devi ces.

h.   Al ar ms.   A f i l t er  pr ess f i l t r at e t er mi nal  f l ow swi t ch and a f i l t er  
pr ess i nl et  hi gh pr essur e swi t ch shal l  be f ur ni shed wi t h t he f i l t er  
pr ess package and shal l  be i nput  t o t he Dewat er i ng Syst em Cont r ol  
Panel .   Ei t her  of  t he condi t i ons shal l  shut  down f i l t er  pr ess 
oper at i on.   The f i l t er  pr ess f eed pumps i ndi cat i ng l i ght s f or  " l ow 
hydr aul i c pr essur e"  and " end of  cycl e"  due t o a f ul l  f i l t er  pr ess shal l  
be pr ovi ded on t he Dewat er i ng Syst em Cont r ol  Panel .

i .   Out put s.   I sol at ed dr y cont act  c l osur es shal l  be f ur ni shed f or  t he 
f ol l owi ng r emot e i ndi cat i ons:  f i l t er  pr ess r un st at us,  pr ess equi pment  
mal f unct i on al ar m,  pr ess f eed pump r un st at us.

2. 7. 6   Power  and I nst r ument at i on/ Cont r ol  Si gnal s

A separ at e el ect r i cal  power  suppl y t o each Fi l t er  Pr ess Cont r ol  Panel  as 
i ndi cat ed shal l  be 480 vol t s,  60 Hz,  [ 20]  [ _____]  amps,  t hr ee- phase 
ser vi ce.   The f i l t er  pr ess manuf act ur er  shal l  pr ovi de c i r cui t  di sconnect ,  
pr ot ect i ve mot or  st ar t i ng,  cont r ol  and st ep down power  t r ansf or mer s,  and 
power  and cont r ol  c i r cui t s r equi r ed f or  compl et e oper at i on of  t he f i l t er  
pr ess r egar dl ess of  whet her  or  not  t hey ar e speci f i ed or  shown on t he 
dr awi ngs.   The el ect r i cal  power  suppl y t o t he Dewat er i ng Syst em Cont r ol  
Panel  as i ndi cat ed shal l  be unr egul at ed 120 vol t s ac,  20 amps,  s i ngl e phase 
ser vi ce.   Tr ansmi t t ed el ect r oni c anal og i nst r ument  s i gnal s shal l  be 4 t o 20 
mA dc,  unl ess not ed ot her wi se,  and shal l  be l i near  wi t h t he measur ed 
var i abl e.   Pneumat i c anal og i nst r ument  s i gnal s shal l  be 20 t o 100 kPa 3 t o 
15 psi g.   Cont r ol  and i nst r ument  syst em i nst al l at i ons shal l  conf or m t o 
appl i cabl e r equi r ement s of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   
An i nt egr al  24 vol t  dc power  suppl y shal l  be pr ovi ded as r equi r ed i n t he 
Dewat er i ng Syst em Cont r ol  Panel  f or  oper at i ng i nst r ument at i on c i r cui t s.

2. 7. 7   Met er i ng Accur acy

Syst em met er i ng accur acy,  as compar ed t o t he act ual  pr ocess val ue,  shal l  be 
det er mi ned f r om t he val ue r ead at  t he pr i nci pal  r eadout  devi ce such as t he 
r ecor der  or  t ot al i zer .   Syst em r equi r ement s shal l  not  pr ecl ude any 
r equi r ement s speci f i ed her ei n f or  i ndi v i dual  devi ces.   For  syst ems wher e 
t he pr i mar y measur i ng devi ce,  t r ansmi t t er ,  and r ecei ver  ar e f ur ni shed under  
t hi s sect i on,  t he accur aci es shal l  be wi t hi n t he f ol l owi ng l i mi t s:

Pressure 1. 0  per cent  of  measur ed span
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Level 1. 0  per cent  of  measur ed span

Temperature 1. 0  per cent  of  measur ed span

Position 2. 0 per cent  of  maxi mum t r avel

2. 7. 8   Appurtenances

Si gnal  conver t er s,  s i gnal  boost er s,  ampl i f i er s,  speci al  power  suppl i es,  
speci al  cabl e,  speci al  gr oundi ng,  and i sol at i on r equi r ement s shal l  be 
f ur ni shed and i nst al l ed as r equi r ed f or  pr oper  per f or mance of  t he equi pment .

2. 7. 9   I nt er changeabi l i t y  and Appear ance

I nst r ument s ut i l i zed f or  t he same t ypes of  f unct i ons and ser vi ces shal l  be 
of  t he same br and and model  l i ne i nsof ar  as pr act i cabl e.   Si mi l ar  
component s of  di f f er ent  new and exi st i ng i nst r ument s shal l  be f r om t he same 
manuf act ur er  t o f aci l i t at e mai nt enance and st ocki ng of  r epai r  par t s.   
Whenever  pr act i cal ,  i dent i cal  uni t s shal l  be f ur ni shed.   Recor der s,  pr ocess 
i ndi cat or s,  cont r ol  st at i ons,  and si mi l ar  panel - mount ed i nst r ument s shal l  
be of  t he same st y l e and shal l  be pr oduct s of  t he same maj or  i nst r ument  
manufacturer.

2. 7. 10   Pr ogr ammi ng Devi ces

Pr ogr ammi ng or  syst em conf i gur i ng devi ces,  such as hand hel d pr ogr ammer s 
and cal i br at or s,  shal l  be pr ovi ded when r equi r ed f or  r out i ne mai nt enance 
and t r oubl eshoot i ng of  t he equi pment .

2. 7. 11   Devi ce Taggi ng

Devi ces shal l  be pr ovi ded wi t h per manent  i dent i f i cat i on t ags.   The t ag 
number s shal l  agr ee wi t h t he const r uct i on dr awi ngs and wi t h t he suppl i er ' s  
equi pment  dr awi ngs.   St amped st ai nl ess st eel  or  engr aved pl ast i c t ags shal l  
be pr ovi ded.   Hand l et t er ed l abel s or  t ape l abel s ar e not  accept abl e.

2. 7. 12   Panel  Fabr i cat i on

Cont r ol s shal l  be encl osed i n NEMA [ 4]  [ 4X]  cont r ol  panel s.   El ect r i cal  
component s shal l  be pr ewi r ed and f act or y t est ed t o t he maxi mum ext ent  
possi bl e.   The f ol l owi ng par agr aphs descr i be gener al  f abr i cat i on 
r equi r ement s f or  panel s,  consol es,  encl osur es,  and subpanel s:

2. 7. 12. 1   Piping

Pneumat i c t ubi ng shal l  be not  l ess t han 6 mm 1/ 4 i nch OD copper  wi t h 
compr essi on f i t t i ngs.   Tubi ng and f i t t i ngs shal l  be speci f i ed i n Sect i on 
22 00 00 PLUMBI NG,  GENERAL PURPOSE.   Tubi ng shal l  be r un i n hor i zont al  and 
ver t i cal  pl anes,  r i gi dl y suppor t ed t o wi t hst and handl i ng and shi pment .   
Fl exi bl e pol yet hyl ene t ubi ng shal l  be used t o connect  devi ces mount ed on 
hi nged door s.   Compr essi on t ype bul khead f i t t i ngs shal l  be pr ovi ded near  
t he bot t om or  t op of  t he panel  f or  f i el d connect i ons.   Compr essi on nut s and 
sl eeves shal l  be pr ovi ded f or  t he f i el d connect i ons.   I ndi cat or s,  
r ecor der s,  cont r ol l er s,  and ot her  pneumat i c devi ces shal l  be pr ovi ded wi t h 
pl ugged t est  connect i ons and shut of f  val ves f or  i sol at i on.   Devi ces shal l  
have separ at e ai r  suppl y shut of f  val ves.   Pneumat i c i nst r ument  panel s shal l  
be ar r anged t o be ser ved f r om a l ooped ai r  suppl y header  whi ch i s common t o 
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t he panel s.   A t hr ee- val ve mani f ol d shal l  be pr ovi ded i n each i nst r ument  
panel  so t hat :   ( 1)  t he l ooped ai r  suppl y header  may be sect i onal i zed,  ( 2)  
t he panel  may be ser ved f r om ei t her  or  bot h s i des of  t he l ooped header  
suppl y,  and ( 3)  t he l ooped ai r  suppl y header  may r emai n open wi t h t he 
suppl y t o t he panel  shut of f .   Power  and cont r ol  ai r  r equi r ement s f or  t he 
pneumat i c i nst r ument s and devi ces on,  wi t hi n,  and i n conj unct i on wi t h t he 
i nst r ument  panel  shal l  be suppl i ed f r om t he panel  s i de of  t he r espect i ve 
t hr ee- val ve mani f ol d.   Dual  pr essur e r egul at or s shal l  be pr ovi ded on each 
i nst r ument  panel  f or  each power  or  cont r ol  pr essur e l evel  and shal l  be 
pr ovi ded wi t h bl ocki ng and shut of f  val ves so t hat  ei t her  may be t aken out  
of  ser vi ce wi t hout  i nt er r upt i ng t he ser vi ce of  t he ot her .   The r egul at or s 
shal l  be connect ed t o val ve header  mani f ol ds and ar r anged t o suppl y each 
i ndi v i dual  pneumat i c syst em t hr ough separ at e l i nes whi ch br anch of f  and can 
be i sol at ed wi t h bl ocki ng val ves so t hat  each syst em may be i sol at ed and 
t aken out  of  ser vi ce i ndependent l y of  anot her .   A bar  t ype bul khead shal l  
be pr ovi ded f or  t er mi nat i on of  f i el d pi pi ng and shal l  al so pr ovi de t hr eaded 
" T"  t aps t hat  ar e pl ugged but  whi ch can be used f or  connect i on of  t est  
gauges dur i ng ser vi ce and mai nt enance.   Rel i ef  val ves shal l  be pr ovi ded f or  
pr ot ect i on of  i nst r ument s f r om hi gh pr essur e i n case of  r egul at or  f ai l ur e.   
Regul at or s shal l  be pr ovi ded wi t h i nput  and out put  pr essur e gauges and wi t h 
f i l t er s and moi st ur e t r aps.

2. 7. 12. 2   Wiring

St andar d power  and cont r ol  wi r i ng shal l  be pr ovi ded i n conf or mance wi t h 
Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM and anal og cont r ol  wi r i ng 
shal l  f ol l ow t he r equi r ement s wi t hi n t hi s par agr aph.   Anal og c i r cui t s shal l  
be r out ed i n dedi cat ed r aceway syst ems.   Ter mi nal  bl ocks f or  ext er nal  
connect i ons shal l  be sui t abl e f or  No.  12 AWG wi r e,  and shal l  be r at ed 30 
amper es at  not  l ess t han 600 vol t s.   Ter mi nal  bl ocks shal l  be f abr i cat ed 
compl et e wi t h mar ki ng st r i p,  cover ,  and pr essur e connect or s.   Ter mi nal s 
shal l  be l abel ed t o agr ee wi t h i dent i f i cat i on shown on t he suppl i er ' s  
submi t t al  dr awi ngs.   A t er mi nal  shal l  be pr ovi ded f or  each conduct or  of  
ext er nal  c i r cui t s pl us one gr ound f or  each shi el ded cabl e.   Wi r i ng shal l  be 
gr ouped or  cabl ed and f i r ml y suppor t ed t o t he panel .   Not  l ess t han 200 mm 
8 i nches of  c l ear ance shal l  be pr ovi ded bet ween t he t er mi nal  st r i ps and t he 
base of  ver t i cal  panel s f or  condui t  and wi r i ng space.   Not  l ess t han 25 
per cent  spar e t er mi nal s shal l  be pr ovi ded.   Each cont r ol  l oop or  syst em 
shal l  be i ndi v i dual l y f used,  and f uses or  c i r cui t  br eaker s shal l  be c l ear l y 
l abel ed and l ocat ed f or  easy mai nt enance.   The panel  f abr i cat or  shal l  
pr ovi de such addi t i onal  c i r cui t s as may be i ndi cat ed on or  r equi r ed by t he 
el ect r i cal  dr awi ngs.

2. 7. 12. 3   Nameplates

Pr ovi de on t he f ace of  each panel  and on each i ndi v i dual  devi ce as 
r equi r ed.   Panel  namepl at es appr oxi mat e di mensi ons and l egends as i ndi cat ed 
and made of  l ami nat ed phenol i c mat er i al  havi ng engr aved l et t er s 
appr oxi mat el y 5 mm 3/ 16 i nch hi gh ext endi ng t hr ough t he bl ack f ace i nt o t he 
whi t e l ayer .   Secur e namepl at es f i r ml y t o t he panel s.

2. 7. 12. 4   Painting

Panel s shal l  pai nt ed i n accor dance wi t h r equi r ement s pr ovi ded i n par agr aph 
PAINTING.

2. 7. 13   Cont r ol s and I nt er f aces

The f i l t er  pr ess shal l  be cont r ol l ed and oper at ed wi t h accessor i es and 
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auxi l i ar y syst ems,  f i l t er  pr ess pumps,  [ s l udge condi t i oni ng syst em, ]  
[ pr ecoat  syst em, ]  f i l t er  medi a wat er  wash syst em,  [ aci d wash syst em, ]  
[ membr ane wat er  i nf l at i on syst em] ,  and compr essed ai r  syst em,  as one 
syst em,  as i ndi cat ed and speci f i ed.   Fi l t er  f eed pump,  f i l t er  pr ess,  and 
val ve i nt er l ocki ng r el ays,  t i mer s,  and cont r ol s shal l  be pr ovi ded as 
r equi r ed on dr awi ngs or  as speci f i ed.

2. 7. 14   Alarms

The uni t  shal l  be deact i vat ed aut omat i cal l y  i f  a l oss of  hydr aul i c pr essur e 
i s sensed i n t he f i l t er  pr ess.   Al ar m ci r cui t s and f ai l - saf e cont r ol s shal l  
be pr ovi ded t o al er t  t he oper at or  of  any pr ess equi pment  mal f unct i on and 
shut  down t he pr ess and auxi l i ar i es,  l i ght  an al ar m l i ght  and sound an 
al ar m hor n on t he Dewat er i ng Syst em Cont r ol  Panel .   A nor mal l y open cont act  
whi ch c l oses under  an al ar m condi t i on shal l  be pr ovi ded f or  t hi s 
annunci at i on.   Oper at i on of  each f i l t er  pr ess syst em shal l  be i ndi cat ed by 
cont i nuousl y i l l umi nat ed l i ght s on t he f r ont  of  t he f i l t er  pr ess cont r ol  
panel s.   The al ar m ci r cui t s shal l  be r eset  by an " Al ar m- Reset "  push but t on 
on t he f r ont  of  t he Dewat er i ng Syst em cont r ol  panel .

2. 8   SPARE PARTS

Submi t  spar e par t s dat a f or  mat er i al s and f or  each di f f er ent  i t em of  
equi pment ,  af t er  appr oval  of  t he det ai l  dr awi ngs,  and not  l at er  t han [ 2]  
[ _____]  mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   The dat a shal l  
i ncl ude a compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and 
sour ce of  suppl y.

The f ol l owi ng spar e par t s shal l  be pr ovi ded wi t h each f i l t er  pr ess uni t :  
one compl et e set  of  f i l t er  medi a c l ot h;  t wo pl at es;  t wo compl et e set s of  
each t ype of  bear i ngs and bushi ngs,  excl usi ve of  t hose cont ai ned i n mot or s 
and gear  dr i ves;  one compl et e set  of  seal s;  t wo f uses of  each t ype and si ze 
used;  t wo l i ght  bul bs of  each si ze used,  i ncl udi ng annunci at or ;  and any 
ot her  par t s consi der ed as " hi gh wear "  i t ems uni que t o t he f i l t er  pr ess 
f ur ni shed.   Spar e par t s shal l  be pr ovi ded i n wat er pr oof  packages sui t abl e 
f or  expor t  ser vi ce l abel ed wi t h t he descr i pt i on and par t  number s.   Except  
f or  f uses and l i ght  bul bs,  each i t em or  set  of  par t s expect ed t o be 
i nst al l ed at  one t i me shal l  be i n an i ndi v i dual  package.

2. 9   SAFETY MECHANI SMS

**************************************************************************
NOTE:   Saf et y mechani sms ar e opt i onal  f eat ur es t hat  
ar e r ecommended f or  semi aut omat i cal l y  or  
aut omat i cal l y  oper at ed pr ess appl i cat i ons.   Li ght  
cur t ai n or  saf et y pul l wi r es pr i mar i l y  pr ef or m t he 
same f unct i on,  t hus bot h f eat ur es ar e not  r equi r ed 
f or  t he same appl i cat i on.

**************************************************************************

2. 9. 1   Li ght  Cur t ai n

**************************************************************************
NOTE:   The l i ght  cur t ai n shal l  ext end over  t he 
mi ni mum l engt h of  t he hor i zont al  edge of  t he f i l t er  
plates.

**************************************************************************

A l i ght  cur t ai n pr esence sensi ng devi ce shal l  be f act or y mount ed t o cont r ol  
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t he compl et e oper at i on of  t he f i l t er  pr ess.   Li ght  cur t ai ns shal l  be 
f ur ni shed f or  bot h s i des of  t he f i l t er  pr ovi di ng an oper at or  saf et y dept h 
of  [ _____] .   The l i ght  cur t ai n shal l  consi st  of  an [ i nf r ar ed]  [ v i s i bl e 
spect r um]  l i ght  sour ce t r ansmi t t er  ar r ay,  a phot o t r ansi st or  r ecei ver  
ar r ay,  and a sol i d st at e mul t i pl exed cont r ol l er  wi t h el ect r o- mechani cal  
out put  r el ay.   The l i ght  sour ces shal l  be mount ed i n a r ef l ect i ve housi ng 
and shal l  be equi pped wi t h a hi gh qual i t y  opt i cal  l ens t o pr oper l y 
col l i mat e t he emi t t ed l i ght .   The r ecei ver s shal l  be mount ed i n a seal ed 
housi ng equi pped wi t h a gl ass opt i cal  conver gi ng l ens.   The cont r ol  syst em 
shal l  have a t i me del ay f unct i on,  adj ust abl e f r om 0. 025 t o 5 seconds,  whi ch 
shal l  cont i nue t o de- ener gi ze t he el ect r oni c out put  f or  t he speci f i ed t i me 
per i od af t er  t he cur t ai n has been i nt er r upt ed and t hen r est or ed.

2. 9. 2   Saf et y Pul l wi r es

A doubl e set  of  shi f t er  or  f ol l ower  movement  saf et y st op l anyar ds shal l  be 
pr ovi ded on bot h s i des of  t he f i l t er  pr ess f or  per sonnel  pr ot ect i on.   Thi s 
syst em shal l  consi st  of  st eel  cabl es and suppor t s wi t h manual l y r eset  
saf et y swi t ches on bot h s i des of  t he pr ess.   The syst em shal l  pr ovi de 
cont r ol  cont act s t o i nt er r upt  ser vi ce unt i l  t he swi t ch i s r eset  by hand.   
Swi t ches shal l  be NEMA 4 encl osur es.

2. 9. 3   Saf et y Guar ds

A saf et y guar d shal l  be mount ed on t he non- oper at or  s i de or  s i de opposi t e 
f r om t he pl at e shi f t er  cont r ol  st at i on of  t he f i l t er  pr ess.   The saf et y 
guar d shal l  consi st  of  a met al  scr een or  acr yl i c  saf et y scr een.   The saf et y 
guar d shal l  be equal  hei ght  t o t he f i l t er  pl at es and shal l  r un t he l engt h 
of  t he pr ess.

2. 10   FI LTER PRESS I NSTALLATI ON EQUI PMENT

An over head [ br i dge cr ane]  [ monor ai l ]  [ hoi st ]  shal l  be pr ovi ded i n 
accor dance wi t h t he r equi r ement s of  Sect i on [ 41 22 13. 13 BRI DGE CRANES] [
41 22 23. 19 MONORAI L HOI STS] .

2. 11   ACCESSORIES

2. 11. 1   Fi l t er  Pr ess Feed Pumps

**************************************************************************
NOTE:   Sever al  t ypes of  pumps,  i ncl udi ng pl unger ,  
pr ogr essi ve cavi t y,  and di aphr agm pumps,  may be 
appl i cabl e f or  f i l t er  pr ess f eed appl i cat i ons.  
I nf or mat i on on t hese t ypes of  pumps i s pr esent ed i n 
Sect i on 22 13 29 SANI TARY SEWERAGE PUMPS.

**************************************************************************

Each f i l t er  pr ess s l udge f eed pump shal l  be a [ pl unger ]  [ pr ogr essi ve 
cavi t y]  [ di aphr agm]  t ype.   Each pump shal l  be compl et el y f act or y assembl ed,  
t hat  i s ,  par t s r equi r ed t o oper at e t he pump shal l  be mount ed on a base 
pl at e.   Pump and dr i ve uni t  shal l  be desi gned f or  cont i nuous 24 hour  per  
day oper at i on.   The speci f i c  r equi r ement s f or  t hi s  t ype of  pump and 
associ at ed accessor i es ar e pr ovi ded i n Sect i on 22 13 29 SANI TARY SEWERAGE 
PUMPS.

2. 11. 2   Sl udge Condi t i oni ng Syst em

**************************************************************************
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NOTE:   The sl udge condi t i oni ng syst em may be 
appl i cabl e f or  some appl i cat i ons t o i ncr ease 
f i l t er abi l i t y .   I f  condi t i oni ng i s not  r equi r ed,  
del et e t hi s par agr aph.

**************************************************************************

A sl udge condi t i oni ng syst em shal l  be suppl i ed consi st i ng of  a mi xi ng t ank,  
an ai r  bl owdown mani f ol d and sl udge r ecei v i ng t ank,  and associ at ed val ves,  
appur t enances,  and cont r ol s.

2. 11. 2. 1   Sl udge Condi t i oni ng Tank

The sl udge condi t i oni ng t ank shal l  have a usef ul  capaci t y of  [ _____]  and be 
const r uct ed of  [ f i ber gl ass r ei nf or ced pl ast i c ( FRP) ]  [ coat ed st eel ] .   The 
t ank shal l  be f l at  bot t om,  c l osed f l anged t op t ype appr oxi mat el y [ _____]  
di amet er  and [ _____]  hi gh.   I n addi t i on t o t he t ank usef ul  capaci t y ,  300 mm 
12 i nch ext r a of  s i dewal l  hei ght  f or  pump cut  of f  cont r ol s and 300 mm 12 
i nch ext r a of  s i dewal l  hei ght  f or  f r eeboar d shal l  be al l owed.   The t ank 
shal l  i ncl ude f l anged f i t t i ngs f or  dr ai n,  s l udge out l et ,  600 mm 24 i nch
manway i n t he shel l ,  s l udge i nl et ,  condi t i oni ng agent  i nl et s,  [ cor e bl ow 
t ank connect i on, ]  vent  connect i on,  l evel  swi t ches,  mi xer  mount i ng f l ange i n 
t he t op,  and access l adder  and pl at f or m f or  t op access.

2. 11. 2. 2   Sl udge Condi t i oni ng Tank Mi xer

The sl udge condi t i oni ng t ank mi xer  shal l  mi x t he condi t i oni ng t ank cont ent s 
pr i or  t o f eedi ng t he f i l t er  pr ess.   The mi xer  agi t at or  shal l  be compl et e 
wi t h [ _____]  wat t  hp mot or .   [ _____]  t ur bi ne t ype mi xi ng el ement s shal l  
each be suppl i ed wi t h [ _____]  pi t ch bl ades.

2. 11. 2. 3   Ai r  Bl owdown\ Cor e Bl ow Sl udge Separ at i on Tank

**************************************************************************
NOTE:   The ai r  bl owdown/ cor e bl ow sl udge separ at i on 
t ank i s onl y r equi r ed i f  t hose opt i onal  f eat ur es ar e 
used.

**************************************************************************

An ai r  bl owdown and cor e bl ow sl udge separ at i on t ank shal l  be pr ovi ded t o 
di ssi pat e,  by cent r i f ugal  act i on,  t he ener gy of  t he s l udge di schar ged under  
pr essur e f r om t he ai r  bl owdown and/ or  cor e bl ow oper at i ons per f or med at  t he 
end of  t he dewat er i ng cycl e.   Thi s t ank shal l  be a cyl i ndr i cal  separ at or  
t ype t ank f abr i cat ed of  coat ed st eel  wi t h an over al l  l engt h of  [ _____]  and 
di amet er  of  [ _____] .   Thi s t ank shal l  be mount ed on t op of  t he s l udge 
condi t i oni ng t ank.

2. 11. 2. 4   Chemi cal  Feed Syst em

**************************************************************************
NOTE:   Each t ype of  chemi cal  f eed syst em r equi r ed 
f or  s l udge condi t i oni ng i s appl i cat i on speci f i c .   
Requi r ement s f or  sever al  t ypes of  l i qui d chemi cal  
f eed syst ems t ypi cal l y  r equi r ed f or  s l udge 
condi t i oni ng ar e pr ovi ded i n Sect i on 46 30 00 WATER 
AND WASTEWATER CHEMI CAL FEED SYSTEMS.   Requi r ement s 
f or  any addi t i onal  t ypes of  chemi cal  f eed syst ems 
wi l l  al so be added t o t hat  sect i on.

**************************************************************************
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Chemi cal  f eed syst ems r equi r ed f or  s l udge condi t i oni ng shal l  be pr ovi ded i n 
accor dance wi t h r equi r ement s i n Sect i on 46 30 00 WATER AND WASTEWATER 
CHEMI CAL FEED SYSTEMS.

2. 12   PRECOAT SYSTEM

**************************************************************************
NOTE:   A pr ecoat  syst em may not  be r equi r ed f or  
ever y appl i cat i on.   I f  i nappl i cabl e t hi s par agr aph 
shal l  be del et ed.

**************************************************************************

A pr ecoat  syst em shal l  pr ovi de mat er i al  t o pr ecoat  t he f i l t er  medi a.   The 
pr ecoat  syst em shal l  consi st  of  a pr ecoat  t ank wi t h mi xi ng,  pr ecoat  pump,  
chemi cal  f eed syst em,  associ at ed val ves,  appur t enances,  and cont r ol s.

2. 12. 1   Pr ecoat  Tank

The sl udge pr ecoat  t ank shal l  have a usef ul  capaci t y of  [ _____]  and be 
f abr i cat ed of  [ coat ed st eel ]  [ s t ai nl ess st eel ] .   The t ank shal l  be f l at  
bot t om,  c l osed f l anged t op t ype appr oxi mat el y [ _____]  di amet er  and [ _____]  
hi gh.   I n addi t i on t o t he t ank usef ul  capaci t y 300 mm 12 i nch ext r a i n 
s i dewal l  hei ght  f or  pump cut  of f  cont r ol s and 300 mm 12 i nch ext r a i n 
s i dewal l  hei ght  f or  f r eeboar d shal l  be al l owed.   The t ank shal l  i nc l ude 
f l anged f i t t i ngs f or  dr ai n,  pr ecoat  out l et ,  f ut ur e connect i on f or  pr ecoat  
mat er i al  i nl et ,  f i l t r at e wat er  i nl et  l evel  swi t ches as shown on t he 
const r uct i on dr awi ngs,  mi xer  mount i ng f l ange i n t he t op,  and an access 
l adder  and pl at f or m f or  t op access.

2. 12. 2   Pr ecoat  Tank Mi xer

The pr ecoat  t ank mi xer  shal l  mi x t he t ank cont ent s t o f eed t he f i l t er  
pr ess.   The agi t at or  shal l  be compl et e wi t h [ _____]  wat t  hp mot or .   [ _____]  
t ur bi ne t ype mi x i ng el ement s shal l  each be suppl i ed wi t h [ _____]  pi t ch 
blades.

2. 12. 3   Pr ecoat  Feed Pump

**************************************************************************
NOTE:   Sever al  t ypes of  pumps,  i ncl udi ng cent r i f ugal  
and di aphr agm pumps,  may be used f or  pr ecoat  f eedi ng 
dependi ng on t he t ype of  pr ecoat  mat er i al  used.   
I nf or mat i on on t hese t ypes of  pumps i s pr esent ed i n 
Sect i on 22 13 29 SANI TARY SEWERAGE PUMPS.

**************************************************************************

Each pr ecoat  pump shal l  be a [ cent r i f ugal ]  [ di aphr agm]  t ype.   Each pump 
shal l  be f act or y assembl ed,  t hat  i s ,  par t s r equi r ed t o oper at e t he pump 
shal l  be mount ed on a base pl at e.   Pump and dr i ve uni t  shal l  be desi gned 
f or  cont i nuous 24 hour  per  day oper at i on.   The speci f i c  r equi r ement s f or  
t hi s t ype of  pump and associ at ed accessor i es ar e pr ovi ded i n Sect i on 
22 13 29 SANI TARY SEWERAGE PUMPS.

2. 12. 4   Chemi cal  Feed

**************************************************************************
NOTE:   The t ype of  dr y or  bul k chemi cal  f eed syst em 
r equi r ed wi l l  be appl i cat i on speci f i c .   Requi r ement s 
f or  t he dr y chemi cal  f eed syst em wi l l  be pr ovi ded i n 
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a separ at e gui de speci f i cat i on and r ef er enced i n 
t hi s par agr aph.

**************************************************************************

2. 12. 5   Compr essed Ai r  Syst em

**************************************************************************
NOTE:   The compr essed ai r  syst em descr i bed i n t hi s  
par agr aph cont ai ns equi pment  f or  bot h i nst r ument  and 
pl ant  syst ems appl i cat i ons.   Edi t  as necessar y.

**************************************************************************

Compr essed oi l  f r ee,  dr y i nst r ument  ai r  i s  t o be suppl i ed at  [ 690 kPa 100 
psi ]  [ [ _____]  kPa psi ]  and pr ocess ai r  i s  t o be suppl i ed at  [ 690 kPa 100 psi
]  [ 1550 kPa 225 psi ]  [ [ _____]  kPa psi ] .   The ai r  compr essor  syst em shal l  
consi st  of  ai r  compr essor s,  an ai r  dr yer ,  i nst r ument  ai r  r ecei ver ,  and a 
membr ane i nf l at i on and cor e bl ow ai r  r ecei ver .

2. 12. 5. 1   Ai r  Compr essor s

[ Two]  [ _____]  dupl ex ai r  compr essor s shal l  be suppl i ed wi t h t he f i l t er  
pr ess.   The ai r  compr essor s used f or  t he f i l t er  pr ess syst em shal l  be i n 
accor dance wi t h ai r  compr essor  r equi r ement s pr ovi ded i n dr awi ngs and i n 
Sect i on 22 00 00 PLUMBI NG GENERAL PURPOSE.

2. 12. 5. 2   Compr essed Ai r  Dr yer

A r ef r i ger at ed t ype compr essed ai r  dr yer  shal l  be i nst al l ed bet ween t he 
compr essor  af t er cool er s/ separ at or s and t he i nst r ument  ai r  r ecei ver .   The 
dr yer  shal l  have a mi ni mum oper at i ng capaci t y of  [ _____]  L/ s cf m at  a 
pr essur e of  690 kPa 100 psi g.   The el ect r i cal  char act er i st i cs of  t he dr yer  
shal l  be [ _____]  wat t  hp,  208 vol t s,  t hr ee phase,  60 Her t z.   An adj ust abl e 
ai r  pr essur e r egul at or  shal l  be i nst al l ed upst r eam of  t he ai r  dr yer .   The 
r egul at or  shal l  be capabl e of  handl i ng a maxi mum i nl et  pr essur e of  2. 1 MPa 
300 psi g,  have an adj ust abl e r ange of   [ _____]  t o [ _____]  kPa [ _____]  t o 
[ _____]  psi g,  wi t h a maxi mum oper at i ng t emper at ur e of  80 degr ees C 175 
degr ees F and be pr ovi ded i n accor dance wi t h any addi t i onal  appl i cabl e 
r equi r ement s i n Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.

2. 12. 5. 3   I nst r ument  Ai r  Recei ver

The i nst r ument  ai r  r ecei ver  shal l  s t or e ai r  as del i ver ed f r om t he ai r  
dr yer .   The i nst r ument  ai r  r ecei ver  used shal l  be pr ovi ded i n accor dance 
wi t h t he ai r  r ecei ver  r equi r ement s pr ovi ded i n dr awi ngs and i n Sect i on 
22 00 00 PLUMBI NG,  GENERAL PURPOSE.

2. 12. 5. 4   Cor e Bl ow and Membr ane I nf l at i on Ai r  Recei ver

**************************************************************************
NOTE:   Thi s r ecei ver  wi l l  onl y be r equi r ed f or  
f i l t er  pr ess syst ems usi ng ai r  or  cor e bl owi ng 
syst ems or  var i abl e vol ume f i l t er  pr esses r equi r i ng 
di aphr agm i nf l at i on.   Thi s r ecei ver  shal l  be 
desi gned wi t h 1720 kPa 250 psi  wor ki ng pr essur e 
whi ch i s gr eat er  t han t he 1380 kPa 200 psi  pr essur e 
r ef er r ed t o i n Sect i on 22 00 00 PLUMBI NG,  GENERAL 
PURPOSE.

**************************************************************************
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The ai r  r ecei ver  shal l  s t or e ai r  as del i ver ed f r om t he compr essor  
af t er cool er .   The cor e bl ow and membr ane i nf l at i on ai r  r ecei ver  used shal l  
be pr ovi ded i n accor dance wi t h t he ai r  r ecei ver  r equi r ement s pr ovi ded i n 
dr awi ngs and i n Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.

2. 12. 6   Membr ane Wat er  I nf l at i on Syst em

**************************************************************************
NOTE:   Thi s syst em wi l l  onl y be r equi r ed i f  a 
var i abl e vol ume f i l t er  pr ess usi ng a membr ane wat er  
syst em i s used.

**************************************************************************

The membr ane wat er  i nf l at i on syst em f or  t he var i abl e vol ume f i l t er  pr ess 
appl i cat i on shal l  consi st  of  a pump,  t ank,  and appur t enances.

2. 12. 6. 1   Membr ane Wat er  I nf l at i on Pump

**************************************************************************
NOTE:   Sever al  t ypes of  pumps,  i ncl udi ng 
cent r i f ugal ,  pr ogr essi ve cavi t y,  and di aphr agm 
pumps,  may be appl i cabl e f or  membr ane wat er  
i nf l at i on.   I nf or mat i on on t he appl i cabi l i t y  and 
det ai l ed r equi r ement s f or  t hese t ypes of  pumps ar e 
pr esent ed i n Sect i on 22 13 29 SANI TARY SEWERAGE 
PUMPS.

**************************************************************************

Each membr ane wat er  i nf l at i on pump shal l  be a [ cent r i f ugal ]  [ ai r  di aphr agm]  
[ pr ogr essi ve cavi t y]  t ype.   Thi s t ype of  pump and associ at ed accessor i es 
shal l  be pr ovi ded i n accor dance wi t h r equi r ement s i n Sect i on 22 13 29 
SANI TARY SEWERAGE PUMPS.

2. 12. 6. 2   Membr ane Wat er  Tank

**************************************************************************
NOTE:   I f  t he wat er  i s  r ecycl ed t o t he f i l t er  medi a 
wat er  wash t ank t hi s par agr aph shal l  be del et ed.

**************************************************************************

The membr ane wat er  t ank shal l  have a usef ul  capaci t y of  [ _____]  and shal l  
be const r uct ed of  [ pol ypr opyl ene]  [ pol yet hyl ene]  [ f i ber gl ass r ei nf or ced 
pl ast i c] .   The t ank shal l  be f l at  bot t om,  open f l anged t op t ype 
appr oxi mat el y [ _____]  di amet er .   The t ank shal l  al so be pr ovi ded wi t h a 
t ubul ar  gl ass gauge assembl y and l evel  cont r ol s.

2. 12. 7   Fi l t er  Medi a Wat er  Wash Syst em

**************************************************************************
NOTE:   Fi l t er  medi a wat er  washi ng can be per f or med 
ei t her  manual l y or  aut omat i cal l y .   Bot h t ypes of  
syst ems ar e descr i bed i n t hi s par agr aph.   Any 
equi pment  not  r equi r ed shal l  be del et ed.

**************************************************************************

[ A manual  f i l t er  medi a wat er  wash syst em shal l  be pr ovi ded havi ng 6. 9 MPa 
1000 psi g di schar ge nozzl e pr essur e t o per i odi cal l y  c l ean t he f i l t er  
medi a.   The wash syst em shal l  be car t  mount ed wi t h suf f i c i ent  l engt h of  
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hose and power  cor d.   The washer  shal l  consi st  of  a hand hel d wand wi t h a 
s i ngl e f an t ype nozzl e.   Washer  cont r ol  shal l  be cont ai ned i n t he washer  
car t .   The pump shal l  be power ed by a 760 wat t  10 hp t ot al l y  encl osed f an 
cool ed mot or  mount ed on t he pump car t . ]   [ An aut omat i c f i l t er  medi a wat er  
wash syst em shal l  be suppl i ed consi st i ng of  a t ank,  pump,  and 
appur t enances.   The syst em shal l  pr ovi de hi gh pr essur e wat er  at  10. 3 MPa 
1500 psi g t o t he f i l t er  medi a wat er  washer  assembl y. ]

2. 12. 7. 1   Fi l t er  Medi a Wat er  Wash Tank

**************************************************************************
NOTE:   I f  an aut omat i c wash syst em i s not  used t hi s 
par agr aph shal l  be del et ed.

**************************************************************************

The f i l t er  medi a wat er  wash t ank shal l  have a usef ul  capaci t y of  [ _____]  
and be const r uct ed of  [ pol ypr opyl ene]  [ f i ber gl ass r ei nf or ced pl ast i c] .   The 
t ank shal l  be f l at  bot t om,  open f l anged t op t ype appr oxi mat el y [ _____]  
di amet er .   The t ank shal l  al so be equi pped wi t h a t ubul ar  gl ass l evel  gauge 
assembly.

2. 12. 7. 2   Fi l t er  Medi a Wat er  Wash Pump

**************************************************************************
NOTE:   I f  an aut omat i c wash syst em i s used,  t he 
speci f i c  r equi r ement s l i s t ed i n t hi s par agr aph shal l  
be coor di nat ed or  i ncor por at ed i nt o Sect i on 22 13 29 
SANI TARY SEWERAGE PUMPS,  as r equi r ed.   I f  an 
aut omat i c wash syst em i s not  used t hi s par agr aph 
wi l l  be del et ed.

**************************************************************************

The pl at e wat er  wash pump shal l  be a t r i pl ex r eci pr ocat i ng,  hor i zont al  
pi st on pump.   The pump shal l  be f act or y assembl ed;  t hat  i s ,  par t s r equi r ed 
t o oper at e t he pump shal l  be mount ed on a common base pl at e.   The pump 
shal l  be r at ed f or  a f l ow of  [ _____]  and a di schar ge pr essur e of  [ _____] .

2. 12. 7. 2. 1   Dr i ve Uni t

The pump shal l  be dr i ven by an el ect r i c  mot or .   The mot or  shal l  be [ _____]  
wat t  hp,  t hr ee phase,  60 Hz,  480 Vol t ,  t ot al l y  encl osed f an cool ed,  Cl ass F 
I nsul at i on,  Sever e Dut y Const r uct i on.   The mot or  shor t  c i r cui t  pr ot ect i ve 
devi ce and magnet i c st ar t er  shal l  be r emot el y l ocat ed i n a mot or  cont r ol  
cent er  as shown on t he dr awi ngs.   A l ocal  di sconnect  shal l  be pr ovi ded at  
t he mot or .   The mot or  shal l  be di r ect l y coupl ed t o t he gear  r educt i on 
uni t .   The coupl i ng shal l  be f l ex i bl e and shal l  be cover ed wi t h a guar d.   
The pump shal l  be equi pped wi t h an i nt er nal ,  s i ngl e r educt i on gear .   Movi ng 
gear  par t s shal l  be spl ash l ubr i cat ed and shal l  not  r equi r e any ext er nal  
f or ce l ubr i cat i on syst em.   The ent i r e gear  mechani sm shal l  be t ot al l y  
encl osed and ef f ect i vel y seal ed so t hat  di r t  or  wat er  cannot  ent er .   I t  
shal l  have an oi l  s i ght  gl ass,  an oi l  f i l l i ng openi ng and an oi l  out l et .   
The pump gear  wheel  speed shal l  not  exceed 400 r pm.   The pi ni on gear  and 
gear  wheel s shal l  be hel i cal  t ype oper at i ng i n an oi l  bat h.   The pump 
pi ni on shaf t  shal l  be of  hi gh st r engt h har dened st eel .   The pump shal l  r un 
i n seal ed ant i - f r i c t i on bear i ngs t o pr event  oi l  l eakage.

2. 12. 7. 2. 2   Pumpi ng Uni t

Each pi st on shal l  be st ai nl ess st eel  wi t h t wo neopr ene U r i ng seal s f or mi ng 
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an ef f ect i ve seal  wi t h t he i nsi de sur f ace of  t he cyl i nder  l i ner .   The 
pi st on shal l  r un i n a r epl aceabl e st ai nl ess st eel  cyl i nder  l i ner .

2. 12. 7. 2. 3   Pi pi ng,  Val ves,  and Mi scel l aneous

The suct i on and di schar ge val ve shal l  be housed i n a compact ,  doubl e val ve 
car t r i dge f or  easy i nspect i on and r epl acement .   Val ves shal l  be spr i ng 
l oaded pl at e t ype i n one pi ece assembl y.   The val ve seat s and val ve pl at es 
shal l  be har dened st ai nl ess st eel .   The suct i on and di schar ge s i de val ve 
component s shal l  be i nt er changeabl e.   The pump shal l  be equi pped wi t h a 
spr i ng l oaded di schar ge pr essur e r el i ef  val ve t o pr ot ect  t he pump and 
syst em f r om over  pr essur e.   The pump shal l  have a 19 mm 3/ 4 i nch connect i on 
and shal l  be set  f or  10. 7 MPa 1550 psi g.   The pump shal l  be equi pped wi t h a 
l i qui d f i l l ed pr essur e gauge wi t h an i sol at i on val ve.   The pump shal l  have 
a ni t r ogen pr ef i l l ed,  bl adder  t ype pul sat i on dampener  connect ed t o t he 
di schar ge s i de of  t he pump.   The pump shal l  be mount ed on r ubber  v i br at i on 
i sol at i on pads and connect ed t o t he suct i on pi pi ng wi t h a r ubber  spool  
pi ece.   The pump shal l  be f i t t ed wi t h a f i ne mesh suct i on st r ai ner  wi t h an 
exchangeabl e f i l t er  el ement .   The di schar ge of  t he pump shal l  be equi pped 
wi t h a sol enoi d oper at ed t hr ee/ t wo- way bypass val ve wi t h a bypass l i ne 
goi ng di r ect l y back t o t he suct i on s i de of  t he pump.   The t hr ee/ t wo- way 
val ve shal l  be spr i ng l oaded such t hat  pumpage i s di r ect ed t o t he pump 
suct i on,  unl ess t he sol enoi d i s ener gi zed.   A l oss of  power  shal l  cause t he 
t hr ee/ t wo way val ve t o di r ect  pumpage t o t he pump suct i on wi t h no back 
pr essur e.   The pump shal l  be equi pped wi t h a 0. 9 met er  3 f oot  l ong 
f l exi bl e,  hi gh pr essur e di schar ge hose and a 38 mm 1- 1/ 2 i nch ASME B16. 5 
Cl ass 600 di schar ge f l ange.

2. 12. 7. 2. 4   Mat er i al s of  Const r uct i on

( 1)  Gear  Housi ng:   Cast  I r on
( 2)  Cr ankshaf t / Gear  Wheel s:   Duct i l e Cast  I r on
( 3)  Pi ni on Gear  Shaf t / Pi st on:   Har dened St eel
( 4)  Pump Body:   Duct i l e Cast  I r on
( 5)  Pi st on:  St ai nl ess St eel  w/  U r i ng seal s
( 6)  Pi st on Li ner :  St ai nl ess St eel
( 7)  3/ 2 Way Val ve:   St eel
( 8)  Pump Base:  Fabr i cat ed St eel
( 9)  Val ve Seat s and Pl at es:   St ai nl ess St eel

2. 12. 8   Aci d Wash Syst em

**************************************************************************
NOTE:   Aci d wash syst ems ar e r equi r ed onl y when l i me 
condi t i oni ng i s used.   I f  t hi s syst em i s not  
r equi r ed,  del et e t hi s par agr aph.

**************************************************************************

An aci d wash syst em shal l  consi st  of  a dr um pump,  mi xi ng t ank,  mi xer ,  and 
t r ansf er  pump t hat  wi l l  pr ovi de a di l ut e aci d f or  f i l t er - medi a c l eani ng.

2. 12. 8. 1   Aci d St or age Syst em

**************************************************************************
NOTE:   Aci d st or age i s pr ovi ded i n i t s  or i gi nal  
shi ppi ng cont ai ner .   I f  a di f f er ent  aci d st or age 
syst em i s used,  r evi se t he f ol l owi ng r equi r ement s 
appropriately.

**************************************************************************
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Aci d shal l  be st or ed i n i t s  or i gi nal  shi ppi ng cont ai ner .

2. 12. 8. 2   Aci d Tr ansf er  Pump

**************************************************************************
NOTE:   Aci d pumpi ng f or  pr epar at i on of  t he aci d wash 
sol ut i on i s per f or med by an aci d dr um pump.   I f  a 
di f f er ent  pumpi ng syst em i s used,  r evi se t he 
f ol l owi ng r equi r ement s appr opr i at el y.

**************************************************************************

Tr ansf er  of  [ 38]  [ _____]  per cent  hydr ochl or i c aci d f r om shi ppi ng dr ums t o 
t he aci d wash mi xi ng t ank shal l  be pr ovi ded by a dr um pump.   The pump t ube 
shal l  be f abr i cat ed of  pol yvi nyl  chl or i de or  ot her  compat i bl e non- met al l i c  
mat er i al ,  and shal l  be 1200 mm 47 i nches l ong and desi gned t o f i t  t hr ough 
t he bung of  a st andar d shi ppi ng dr um.   The pump shal l  have a capaci t y of  
appr oxi mat el y [ _____]  at  [ _____]  of  head.   The dr i ve mot or  shal l  be r at ed 
[ _____]  wat t s hp,  115 vol t s,  s i ngl e phase,  60 Hz.   An i nt egr al  c i r cui t  
br eaker  wi t h manual  r eset ,  and an " On- Of f "  swi t ch shal l  be mount ed i n t he 
pump handl e.   A [ _____]  l ong cor d wi t h 3 pr ong pl ug shal l  be i ncl uded.   The 
pump shal l  have a 25 mm 1 i nch,  bar bed di schar ge por t  f or  a hose 
connect i on.   A wal l  mount i ng st or age br acket  and a chemi cal - r esi st ant  dr i p 
pan shal l  be i nc l uded.   The dedi cat ed c i r cui t  shal l  t er mi nat e i n a 
dedi cat ed r ecept acl e near  t he dr um l ocat i on.

2. 12. 8. 3   Aci d Wash Tank

The aci d wash t ank shal l  be f ur ni shed t o di l ut e,  mi x and hol d aci d f or  
f i l t er  medi a washi ng.   The t ank shal l  have a usef ul  capaci t y of  [ _____]  and 
be const r uct ed of  f i ber gl ass r ei nf or ced pl ast i c.   The t ank shal l  have 
[ _____]  di amet er  coni cal  bot t om wi t h suppor t i ng l egs.   The t ank shal l  
i ncl ude f l anged f i t t i ngs f or  wat er  i nl et ,  aci d out l et ,  aci d r eci r cul at i on,  
over f l ow and dr ai n and shal l  be pr ovi ded wi t h an access.

2. 12. 8. 4   Aci d Wash Tank Mi xer

The mi xer  shal l  be sui t abl e f or  cont i nuous oper at i on and shal l  be dr i ven by 
a [ _____]  wat t  hp,  115 vol t ,  s i ngl e phase,  60 Hz,  t ot al l y  encl osed f an 
cool ed el ect r i c  mot or .   The r ot at i ng speed of  t he mi xer  shal l  not  exceed 
1, 750 r pm.   The mi xer  shal l  be l ocat ed t o pr ovi de t hor ough mi xi ng.   The 
mi xer  shaf t  and i mpel l er s shal l  be f abr i cat ed of  cor r osi on r esi st ant  
materials.

2. 12. 8. 5   Aci d Wash Pump

**************************************************************************
NOTE:   The speci f i ed mat er i al s of  const r uct i on f or  
wet t ed par t s of  t hi s pump r ef er enced i n Sect i on 
23 21 23 HYDRONI C PUMPS wi l l  be pol ypr opyl ene or  
ot her  sui t abl e non- met al l i c  mat er i al .

**************************************************************************

The aci d wash pump shal l  be f ur ni shed t o c i r cul at e di l ut e aci d t hr ough t he 
f i l t er  pr ess.   The hor i zont al  end suct i on cent r i f ugal  pump shal l  be 
pr ovi ded i n accor dance wi t h t he r equi r ement s pr ovi ded i n Sect i on 23 21 23 
HYDRONI C PUMPS.
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2. 13   LUBRICATION

An adequat e means of  l ubr i cat i on shal l  be pr ovi ded f or  movi ng par t s subj ect  
t o wear .   Except  as ot her wi se speci f i ed,  l ubr i cat i on shal l  be by gr ease or  
oi l .   Gr ease f i t t i ngs shal l  be pr ovi ded f or  gr ease- t ype bear i ngs.   I f  
bear i ngs ar e not  easi l y accessi bl e,  gr ease t ubi ng shal l  be pr ovi ded i n a 
conveni ent  l ocat i on.   Bear i ngs shal l  be pr ovi ded wi t h r el i ef  por t s t o 
pr event  bui l d up of  pr essur es whi ch mi ght  damage t he bear i ngs or  seal s.   
Oi l  r eser voi r s shal l  be l i ber al  i n s i ze and shal l  be pr ovi ded wi t h an 
openi ng f or  f i l l i ng,  an over f l ow openi ng at  t he pr oper  l ocat i on t o pr event  
over f i l l i ng,  and a dr ai n openi ng at  t he l owest  j oi nt .   Reser voi r s shal l  be 
pr oper l y vent ed t o pr event  pr essur e bui l d up.

2. 14   FACTORY TESTS

Fact or y t est s shal l  i ncl ude t ank i nt egr i t y t est i ng,  pr ocess pi pi ng 
pr essur e/ l eak t est i ng,  accessor y oper abi l i t y  t est i ng,  and cont r ol  panel  
t est i ng.   The f act or y t est s shal l  be per f or med and t he r esul t s submi t t ed t o 
t he Cont r act i ng Of f i cer  pr i or  t o f i nal  appr oval  of  t he equi pment .

2. 14. 1   Tank I nt egr i t y Test i ng

Tank i nt egr i t y ( hydr ost at i c)  t est s shal l  i ncl ude,  but  not  be l i mi t ed t o,  
f i l l i ng t he t anks wi t h pot abl e wat er  f or  a per i od of  24 hour s and 
i nspect i ng f or  l eaks.

2. 14. 2   Pr ocess Pi pi ng Pr essur e/ Leak Test i ng

Pr ocess pi pi ng pr essur e and l eakage t est i ng shal l  i ncl ude,  but  be not  
l i mi t ed t o,  pi pe t est i ng f or  at  l east  1 hour  wi t h no l oss of  pr essur e 
except  t o compr essed ai r  pl ast i c pi pi ng,  unl ess r ecommended by t he 
manuf act ur er ,  at  1. 5 t i mes t he wor ki ng pr essur e,  but  not  l ess t han 350 kPa 
50 psi  wi t h t he i nt ended ser vi ce medi a.

2. 14. 3   Accessor y Oper abi l i t y  Test i ng

Accessor y oper abi l i t y  t est s shal l  be per f or med f or  t he f i l t er  f eed pump 
syst em,  [ s l udge condi t i oni ng t ank syst em, ]  [ aci d wash syst em, ]  f i l t er  medi a 
wat er  wash syst em,  and ai r  compr essor  syst em.

2. 14. 4   Cont r ol  Panel  Test i ng

Cont r ol  panel  t est i ng shal l  be per f or med by f unct i onal  t est s.

PART 3   EXECUTI ON

3. 1   EXAMINATION

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  ver i f y di mensi ons i n 
t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng t he wor k.

3. 2   SLUDGE DEWATERI NG EQUI PMENT I NSTALLATI ON

I nst al l  r ei nf or ced concr et e,  of  t he s i ze and desi gn i ndi cat ed,  i n 
accor dance wi t h Sect i on 03 30 00. 00 10 CAST- I N- PLACE CONCRETE.
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3. 2. 1   Welding

St eel  pi pi ng shal l  be wel ded i n accor dance wi t h AWS D1. 1/ D1. 1M by wel der s 
cer t i f i ed t o have passed t est s usi ng pr ocedur es i n accor dance wi t h 
AWS B2. 1/ B2. 1M or  ASME BPVC SEC I X.   Wel di ng pr ocedur es qual i f i ed by 
ot her s,  and wel der s and wel di ng oper at or s qual i f i ed by anot her  empl oyer  may 
be accept ed as per mi t t ed by ASME B31. 1.   The Cont r act i ng Of f i cer  shal l  be 
not i f i ed 24 hour s i n advance of  t est s and t he t est s shal l  be per f or med at  
t he wor k s i t e i f  pr act i cabl e.   A copy of  qual i f i ed pr ocedur es and a l i s t  of  
names and i dent i f i cat i on symbol s of  qual i f i ed wel der s and wel di ng oper at or s.

St r uct ur al  member s shal l  be wel ded i n accor dance wi t h Sect i on 05 05 23. 16 
STRUCTURAL WELDI NG.   Wel di ng and nondest r uct i ve t est i ng pr ocedur es ar e 
speci f i ed i n Sect i on 40 05 13. 96 WELDI NG PROCESS PI PI NG.

3. 2. 2   Pi pe and Val ve i nst al l at i on

Pi pi ng shal l  be i nst al l ed wi t h j oi nt s t i ght  and wi t h no undue mar r i ng of  
f i ni shes.   I nst al l ed pi pi ng,  val ves,  and f i t t i ngs shal l  be f r ee f r om st r ai n 
and excessi ve st r esses caused by wei ght  or  mi sal i gnment .   I n addi t i on t o 
t hese r equi r ement s,  pi pi ng shal l  be i nst al l ed i n accor dance wi t h appl i cabl e 
r equi r ement s pr ovi ded i n Sect i on 22 00 00 PLUMBI NG,  GENERAL PURPOSE.

3. 2. 2. 1   Fl anged Joi nt s

Bol t s shal l  be t i ght ened uni f or ml y t o pr event  over st r essi ng f l anges and 
misalignment.

3. 2. 2. 2   Scr ewed Joi nt s

Scr ewed j oi nt s shal l  be made t i ght  wi t h j oi nt  compound,  appl i ed t o t he mal e 
t hr eads onl y,  or  wi t h j oi nt  t ape.

3. 2. 2. 3   Push- On Joi nt s

Pi pe ends shal l  be bevel ed t o f ac i l i t at e assembl y.   Pi pe shal l  be mar ked t o 
i ndi cat e when t he pi pe i s f ul l y  seat ed.   Gasket s shal l  be l ubr i cat ed t o 
pr event  di spl acement .   The gasket  shal l  r emai n i n pr oper  posi t i on i n t he 
bel l  or  coupl i ng whi l e j oi nt s ar e made.

3. 2. 2. 4   Sol vent - Wel d Joi nt s

Joi nt s shal l  be made i n accor dance wi t h t he manuf act ur er ' s wr i t t en 
instructions.

3. 2. 2. 5   Valves

Val ves shal l  be i nst al l ed and l ocat ed f or  easy access f or  oper at i on.

3. 2. 3   Equi pment  i nst al l at i on

Equi pment  i nst al l at i on shal l  be i n accor dance wi t h t he manuf act ur er ' s 
wr i t t en i nst r uct i ons.

3. 2. 4   El ect r i cal  Wor k

El ect r i cal  wor k shal l  be i n accor dance wi t h t he dr awi ngs and appl i cabl e 
r equi r ement s of  Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Equi pment  
shal l  be sui t abl e f or  i nst al l at i on i n a cor r osi ve envi r onment  ( NEMA 4X)  

SECTI ON 46 76 23. 16  Page 48



unl ess speci f i ed ot her wi se.

3. 3   PAINTING

**************************************************************************
NOTE:   I ncl ude Sect i on 09 97 02  PAI NTI NG,  HYDRAULI C 
STRUCTURES i n t he pr oj ect ,  or  i ncor por at e appl i cabl e 
pr ovi s i ons i n t hi s par agr aph.

**************************************************************************

Pai nt i ng shal l  be per f or med i n accor dance wi t h appl i cabl e r equi r ement s 
pr ovi ded i n Sect i on [ _____]  and addi t i onal  r equi r ement s pr ovi ded her ei n.

3. 3. 1   General

Met al  sur f aces,  except  al umi num,  br onze,  br ass,  gal vani zed st eel ,  and 
st ai nl ess st eel  shal l  be pai nt ed.   Sur f ace pr epar at i on and pai nt i ng shal l  
be per f or med i n t he shop or  i n t he f i el d as i ndi cat ed.   Manuf act ur ed i t ems,  
such as mot or s and swi t chboar ds,  shal l  be f i ni shed wi t h t he manuf act ur er ' s 
st andar d f i ni sh.

3. 3. 2   Pr epar at i on and Appl i cat i on

Fer r ous met al  sur f aces shal l  be pr epar ed i n accor dance wi t h 
SSPC SP 6/ NACE No. 3and pai nt ed wi t h t wo or  t hr ee coat s of  MI L- DTL- 24441 
epoxy pai nt ,  t o achi eve a t ot al  dr y f i l m t hi ckness of  150 mi cr ons ( 6 
mi l s) .   Mast er  Pai nt er ' s I nst i t ut e ( MPI )  #120 Epoxy,  Hi gh Bui l d,  Sel f  
Pr i mi ng,  Low Gl oss,  i s  an accept abl e r epl acement  t o MI L- DTL- 24441.

3. 3. 3   Testing

Coat i ngs shal l  be exami ned f or  f l aws and t est ed f or  t hi ckness and hol i days.  
Thi ckness of  coat i ngs shal l  be measur ed wet  and dr y usi ng a commer ci al  f i l m 
t hi ckness gauge.   The Cont r act i ng Of f i cer  shal l  be not i f i ed i n advance of  
any pai nt i ng.   Addi t i onal  coat s shal l  not  be appl i ed unt i l  t he pr evi ous 
coat  has been appr oved.   Repai r  or  addi t i onal  coat i ngs shal l  be 
accompl i shed at  no addi t i onal  cost  t o t he gover nment .

3. 3. 4   Coat i ng Repai r

I f  wel di ng i s r equi r ed af t er  appl i cat i on of  t he coat i ng or  i f  t he coat i ng 
i s damaged i n any way,  r epai r  shal l  consi st  of  pr epar i ng t he af f ect ed ar ea 
i n compl i ance wi t h SSPC SP 6/ NACE No. 3 and r eappl y i ng t he coat i ng t o t hat  
ar ea.   I f  hol i days ar e det ect ed or  f i l m t hi ckness i s i nsuf f i c i ent ,  t he 
sur f ace shal l  be pr epar ed and addi t i onal  coat s appl i ed i n t he af f ect ed ar ea 
i n compl i ance wi t h t he manuf act ur er ' s i nst r uct i ons.

3. 4   POSTI NG FRAMED I NSTRUCTI ONS

Post  t he appr oved wi r i ng and cont r ol  di agr ams showi ng t he compl et e l ayout  
of  t he ent i r e syst em,  i ncl udi ng equi pment ,  pi pi ng val ves,  and cont r ol  
sequence,  f r amed under  gl ass or  i n appr oved l ami nat ed pl ast i c,  wher e 
di r ect ed.   Condensed oper at i ng i nst r uct i ons expl ai ni ng pr event i ve 
mai nt enance pr ocedur es,  met hods of  checki ng t he syst em f or  nor mal  saf e 
oper at i on,  and pr ocedur es f or  saf el y st ar t i ng and st oppi ng t he syst em shal l  
be pr epar ed i n t yped f or m,  f r amed as speci f i ed above f or  t he wi r i ng and 
cont r ol  di agr ams,  and post ed besi de t he di agr ams.   Submi t  pr oposed 
di agr ams,  i nst r uct i ons,  and ot her  sheet s pr i or  t o post i ng.   The f r amed 
i nst r uct i ons shal l  be post ed bef or e accept ance t est i ng of  t he syst ems.
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3. 5   FI ELD TESTS AND I NSPECTI ONS

3. 5. 1   General

Per f or m t he f i el d t est s.   The Cont r act i ng Of f i cer  wi l l  wi t ness f i el d t est s 
and conduct  f i el d i nspect i ons.   The Cont r act i ng Of f i cer  shal l  be not i f i ed 7 
days pr i or  t o t he dat es and t i mes f or  accept ance t est s.   Any def i c i enci es 
f ound shal l  be r ect i f i ed and wor k af f ect ed by such def i c i enci es shal l  be 
r et est ed at  t he Cont r act or ' s expense.

Submi t  t est  r epor t s i n bookl et  f or m showi ng r esul t s of  t he f i el d t est s 
per f or med t o adj ust  each component  f ol l owi ng t he i nst al l at i on of  t he syst em 
and t he f i el d t est s per f or med t o pr ove compl i ance wi t h t he speci f i ed 
per f or mance cr i t er i a.   Each t est  r epor t  shal l  i ndi cat e t he f i nal  posi t i on 
of  cont r ol s.

3. 5. 2   I ni t i al  Accept ance Test

Af t er  compl et i on of  t he i nst al l at i on and as soon as pr act i cal ,  an oper at i ng 
t est  of  t he Fi l t er  Pr ess and associ at ed equi pment  shal l  be per f or med t o 
demonst r at e t hat  t he syst em f unct i ons pr oper l y.   The i ni t i al  t est s shal l  
i ncl ude t he manuf act ur er ' s r ecommended t est s f or  equi pment  v i br at i on,  
hor i zont al  and ver t i cal  al i gnment  st r uct ur al  i nt egr i t y,  l eaks i n pi pi ng and 
seal s,  cor r ect  oper at i on of  cont r ol  syst ems and equi pment ,  and excessi ve 
noi se l evel s.   Hor sepower  shal l  be checked and ver i f i ed wi t h t he 
manuf act ur er ' s desi gn dat a f or  t he speci f i ed equi pment .   Test s shal l  
demonst r at e t hat  t he equi pment  i s  not  el ect r i cal l y ,  mechani cal l y,  
st r uct ur al l y ,  or  ot her wi se def ect i ve;  i s  i n saf e and sat i sf act or y oper at i ng 
condi t i on;  and conf or ms t o t he speci f i ed oper at i ng char act er i st i cs.  Af t er  
compl et i on of  t he t est s,  t he syst em shal l  be adj ust ed f or  pr oper  oper at i on,  
i n accor dance wi t h t he manuf act ur er ' s wr i t t en i nst r uct i ons and t he 
oper at i ng and mai nt enance i nst r uct i ons.

3. 5. 3   Fi nal  Accept ance Test

**************************************************************************
NOTE:   Thi s par agr aph onl y appl i es t o speci f i c  
c i r cumst ances such as par t i al  i nst al l at i on of  t he 
dewat er i ng syst em component s at  di f f er ent  per i ods of  
t i me.   I f  not  appl i cabl e,  del et e t hi s par agr aph.

**************************************************************************

Si x mont hs af t er  compl et i on of  t he i ni t i al  accept ance t est ,  conduct  a 
r et est  of  t he equi pment  t o ver i f y  t hat  t he equi pment  f unct i ons as speci f i ed 
under  act ual  oper at i ng condi t i ons.   Repl ace or  upgr ade equi pment  not  
capabl e of  per f or mi ng as speci f i ed at  no cost  t o t he Gover nment .

3. 6   MANUFACTURER' S SERVI CES

3. 6. 1   I nst al l at i on,  Adj ust ment ,  and Test i ng

Pr ovi de a manuf act ur er ' s r epr esent at i ve who i s exper i enced i n t he 
i nst al l at i on,  adj ust ment ,  and oper at i on of  t he equi pment  t o super vi se t he 
i nst al l at i on,  adj ust ment  and t est i ng of  t he equi pment .

3. 6. 2   Fi el d Tr ai ni ng

Conduct  a f i el d t r ai ni ng cour se f or  t he desi gnat ed oper at i ng and 
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mai nt enance st af f  member s.   Tr ai ni ng shal l  be pr ovi ded f or  a per i od of  [ 24]  
[ _____]  hour s of  nor mal  wor ki ng t i me and shal l  s t ar t  af t er  t he syst em i s 
f unct i onal l y compl et e,  but  pr i or  t o f i nal  accept ance t est .   The f i el d 
i nst r uct i ons shal l  cover  t he i t ems cont ai ned i n t he Oper at i ng and 
Mai nt enance I nst r uct i ons,  as wel l  as demonst r at i ons of  r out i ne mai nt enance 
oper at i ons.   Pr epar e a v i deo t ape of  t he f i el d t r ai ni ng cour se f or  a 
per manent  r ecor d f or  f ut ur e t r ai ni ng use.

3. 7   MAINTENANCE

Pr ovi de oper at i ng and mai nt enance i nst r uct i ons t he st ep- by- st ep pr ocedur es 
r equi r ed f or  syst em st ar t up,  oper at i on and shut down,  r out i ne mai nt enance,  
possi bl e br eakdowns and r epai r s,  and t r oubl eshoot i ng.   These i nst r uct i ons 
shal l  i ncl ude t he manuf act ur er ' s name,  model  number ,  ser vi ce manual ,  par t s 
l i s t ,  and br i ef  descr i pt i on of  t he equi pment  and t hei r  basi c oper at i ng 
f eat ur es.   These i nst r uct i ons shal l  i ncl ude,  but  not  be l i mi t ed t o,  t he 
following:

a.   Syst em l ayout  showi ng pi pi ng,  val ves,  and cont r ol s.

b.   Appr oved wi r i ng and cont r ol  di agr ams pr epar ed i n accor dance wi t h 
ANSI / I SA 5. 1 i ncl udi ng a dr awi ng i ndex,  l egend and symbol s l i s t ,  and 
abbr evi at i ons and i dent i f i er s.

c.   A cont r ol  sequence descr i bi ng st ar t up,  oper at i on,  and shut down.

d.   Oper at i ng and mai nt enance i nst r uct i ons f or  each pi ece of  equi pment ,  
i ncl udi ng l ubr i cat i on i nst r uct i ons and t r oubl eshoot i ng gui de.

e.   Manuf act ur er ' s bul l et i ns,  cut  sheet s and descr i pt i ve dat a,  par t s l i s t s,  
and r ecommended spar e par t s.

        - -  End of  Sect i on - -
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