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NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  f ur ni shi ng,  i nst al l i ng,  adj ust i ng,  
and t est i ng of  a dr y f l ue gas desul f ur i zat i on ( FGD)  
scr ubber ( s)  and f abr i c f i l t er  baghouse( s)  syst em.

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) .

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

**************************************************************************
NOTE:   The dr y FGD scr ubber ( s)  i s  i nt ended t o be 
used f or  f l ue gas sul f ur  di oxi de r emoval  and 
col l ect i on associ at ed wi t h coal - f i r ed boi l er s.   
Coal - f i r ed boi l er s appl i cabl e t o t hi s speci f i cat i on 
ar e t hose desi gned wi t h capaci t i es r angi ng bet ween 
6. 30 and 31. 50 kg of  st eam per  second 50, 000 and 
250, 000 pounds of  st eam per  hour .   The desi gn shal l  
be as a syst em wher e one manuf act ur er  i s  r esponsi bl e 
f or  t he f abr i c f i l t er  baghouse and t he dr y FGD 
scr ubber .   Ther e ar e pr obabl y no manuf act ur er s t hat  
can meet  al l  t he speci f i cat i ons.   Di scr et i on must  be 
exer ci sed t o det er mi ne whi ch devi at i ons ar e 
accept abl e.   Removi ng ei t her  t he dr y FGD or  t he 
f abr i c f i l t er  baghouse out  as a separ at e desi gn or  
pur chase i s not  accept abl e.

**************************************************************************
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PART 1   GENERAL

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.

ACOUSTI CAL SOCI ETY OF AMERI CA ( ASA)

ASA S12. 54 ( 2011;  R 2016)  Acoust i cs -  Det er mi nat i on 
of  Sound Power  Level s of  Noi se Sour ces 
Usi ng Sound Pr essur e -  Engi neer i ng Met hod 
i n an Essent i al l y  Fr ee Fi el d over  a 
Ref l ect i ng Pl ane

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL ( AMCA)

AMCA 201 ( 2002;  R 2011)  Fans and Syst ems

AMCA 210 ( 2016)  Labor at or y Met hods of  Test i ng Fans 
f or  Aer odynami c Per f or mance Rat i ng

AMCA 500- D ( 2012)  Labor at or y Met hods of  Test i ng 
Damper s f or  Rat i ng

AMCA 801 ( 2001;  R 2008)  I ndust r i al  Pr ocess/ Power  
Gener at i on Fans:   Speci f i cat i on Gui del i nes

AMCA 802 ( 2002;  R 2008)  I ndust r i al  Pr ocess/ Power  
Gener at i on Fans:   Est abl i shi ng Per f or mance 
Usi ng Labor at or y Model s

AMCA 99 ( 2016)  St andar ds Handbook

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 11 ( 2014)  Load Rat i ngs and Fat i gue Li f e f or  
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Rol l er  Bear i ngs

ABMA 9 ( 2015)  Load Rat i ngs and Fat i gue Li f e f or  
Bal l  Bear i ngs

AMERI CAN I NSTI TUTE OF STEEL CONSTRUCTI ON ( AI SC)

AI SC 360 ( 2016)  Speci f i cat i on f or  St r uct ur al  St eel  
Buildings

AMERI CAN WELDI NG SOCI ETY ( AWS)

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 B16. 3 ( 2011)  Mal l eabl e I r on Thr eaded Fi t t i ngs,  
Cl asses 150 and 300

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 B36. 10M ( 2015;  Er r at a 2016)  Wel ded and Seaml ess 
Wr ought  St eel  Pi pe

ASME BPVC ( 2010)  Boi l er  and Pr essur e Vessel s Code

ASME HST- 4 ( 2016)  Per f or mance St andar d f or  Over head 
El ect r i c  Wi r e Rope Hoi st s

ASTM I NTERNATI ONAL ( ASTM)

ASTM A106/ A106M ( 2018)  St andar d Speci f i cat i on f or  Seaml ess 
Car bon St eel  Pi pe f or  Hi gh- Temper at ur e 
Service

ASTM A108 ( 2013)  St andar d Speci f i cat i on f or  St eel  
Bar ,  Car bon and Al l oy,  Col d- Fi ni shed

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

ASTM A126 ( 2004;  R 2014)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs f or  Val ves,  Fl anges,  
and Pi pe Fi t t i ngs

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 A240/ A240M ( 2017)  St andar d Speci f i cat i on f or  Chr omi um 
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and Chr omi um- Ni ckel  St ai nl ess St eel  Pl at e,  
Sheet ,  and St r i p f or  Pr essur e Vessel s and 
f or  Gener al  Appl i cat i ons

ASTM A242/ A242M ( 2013;  R 2018)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h Low- Al l oy St r uct ur al  St eel

ASTM A269/ A269M ( 2015a)  St andar d Speci f i cat i on f or  
Seaml ess and Wel ded Aust eni t i c  St ai nl ess 
St eel  Tubi ng f or  Gener al  Ser vi ce

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 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 A325 ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  
120/ 105 ksi  Mi ni mum Tensi l e St r engt h

ASTM A325M ( 2014)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  St eel ,  Heat  Tr eat ed,  830 
MPa Mi ni mum Tensi l e St r engt h ( Met r i c)

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 A48/ A48M ( 2003;  R 2012)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs

ASTM A490 ( 2014a)  St andar d Speci f i cat i on f or  
St r uct ur al  Bol t s ,  Al l oy St eel ,  Heat  
Tr eat ed,  150 ksi  Mi ni mum Tensi l e St r engt h

ASTM A490M ( 2014a)  St andar d Speci f i cat i on f or  
Hi gh- St r engt h St eel  Bol t s,  Cl asses 10. 9 
and 10. 9. 3,  f or  St r uct ur al  St eel  Joi nt s 
(Metric)

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 A580/ A580M ( 2018)  St andar d Speci f i cat i on f or  
St ai nl ess St eel  Wi r e

ASTM A743/ A743M ( 2017)  St andar d Speci f i cat i on f or  
Cast i ngs,  I r on- Chr omi um,  
I r on- Chr omi um- Ni ckel ,  Cor r osi on Resi st ant ,  
f or  Gener al  Appl i cat i on

ASTM B103/ B103M ( 2015)  St andar d Speci f i cat i on f or  Phosphor  
Br onze Pl at e,  Sheet ,  St r i p,  and Rol l ed Bar

ASTM B443 ( 2000;  R 2014)  St andar d Speci f i cat i on f or  
Ni ckel - Chr omi um- Mol ybdenum- Col umbi um Al l oy 
( UNS N06625) and 
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Ni ckel - Chr omi um- Mol ybdenum- Si l i con Al l oy 
( UNS N06219) *  Pl at e,  Sheet ,  and St r i p

ASTM B584 ( 2014)  St andar d Speci f i cat i on f or  Copper  
Al l oy Sand Cast i ngs f or  Gener al  
Applications

ASTM B61 ( 2015)  St andar d Speci f i cat i on f or  St eam or  
Val ve Br onze Cast i ngs

ASTM B75/ B75M ( 2011)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Tube

ASTM C110 (  2015;  E 2016)  St andar d Test  Met hods f or  
Physi cal  Test i ng of  Qui ckl i me,  Hydr at ed 
Li me,  and Li mest one

ASTM C25 ( 2017)  St andar d Test  Met hods f or  Chemi cal  
Anal ysi s of  Li mest one,  Qui ckl i me,  and 
Hydr at ed Li me

ASTM D1682 ( 1964;  R 1975e1)  Test  f or  Br eaki ng Load 
and El ongat i on of  Text i l e Fabr i cs

ASTM D1777 ( 1996;  E 2011;  R 2011)  Thi ckness of  
Text i l e Mat er i al s

ASTM D2176 ( 1997a;  R 2007)  Fol di ng Endur ance of  Paper  
by t he M. I . T.  Test er

ASTM D3775 ( 2017;  E 2018)  St andar d Test  Met hod f or  
End ( War p)  and Pi ck ( Fi l l i ng)  Count  of  
Woven Fabr i cs

ASTM D3776/ D3776M ( 2009a;  R 2017)  St andar d Test  Met hods f or  
Mass Per  Uni t  Ar ea ( Wei ght )  of  Fabr i c

ASTM D3887 ( 1996;  R 2008)  St andar d Speci f i cat i on f or  
Tol er ances f or  Kni t t ed Fabr i cs

ASTM D396 ( 2017a)  St andar d Speci f i cat i on f or  Fuel  
Oils

ASTM D578/ D578M ( 2005;  E 2011;  R 2011)  Gl ass Fi ber  St r ands

ASTM D737 ( 2018)  St andar d Test  Met hod f or  Ai r  
Per meabi l i t y  of  Text i l e Fabr i cs

ASTM E515 ( 2011)  Leaks Usi ng Bubbl e Emi ssi on 
Techniques

HYDRAULI C I NSTI TUTE ( HI )

HI  M100 ( 2009)  HI  Pump St andar ds Set

I NSTI TUTE OF CLEAN AI R COMPANI ES ( I CAC)

I CAC EP- 7 ( 2004)  El ect r ost at i c Pr eci pi t at or  Gas Fl ow 
Model  St udi es
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I CAC F- 2 ( 1972)  Fundament al s of  Fabr i c Col l ect or s 
and Gl ossar y of  Ter ms

I CAC F- 3 ( 2002)  Oper at i on and Mai nt enance of  Fabr i c 
Filters

I CAC F- 5 ( 1991)  Types of  Fabr i c Fi l t er s

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS ( I EEE)

I EEE 112 ( 2017)  St andar d Test  Pr ocedur e f or  
Pol yphase I nduct i on Mot or s and Gener at or s

I EEE 114 ( 2001)  Test  Pr ocedur e f or  Si ngl e- Phase 
I nduct i on Mot or s

I EEE 85 ( 1973;  R 1986)  Test  Pr ocedur e f or  Ai r bor ne 
Sound Measur ement s on Rot at i ng El ect r i c  
Machinery

I EEE C37. 90. 1 ( 2013)  St andar d f or  Sur ge Wi t hst and 
Capabi l i t y  ( SWC)  Test s f or  Rel ays and 
Rel ay Syst ems Associ at ed wi t h El ect r i c  
Power  Appar at us

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

MSS SP- 58 ( 2009)  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 I nst al l at i on

MSS SP- 69 ( 2003;  Not i ce 2012)  Pi pe Hanger s and 
Suppor t s -  Sel ect i on and Appl i cat i on ( ANSI  
Appr oved Amer i can Nat i onal  St andar d)

MATERI AL HANDLI NG I NDUSTRY OF AMERI CA ( MHI )

MHI  MH27. 1 ( 2009)  Speci f i cat i ons f or  Under hung Cr anes 
and Monor ai l  Syst ems

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA AB 1 ( 2002)  Mol ded- Case Ci r cui t  Br eaker s,  
Mol ded Case Swi t ches,  and Ci r cui t - Br eaker  
Enclosures

NEMA C50. 41 ( 2012)  Amer i can Nat i onal  St andar d f or  
Pol yphase I nduct i on Mot or s f or  Power  
Gener at i ng St at i ons

NEMA I CS 6 ( 1993;  R 2016)  I ndust r i al  Cont r ol  and 
Syst ems:   Encl osur es

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s
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NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14)  Nat i onal  El ect r i cal  Code

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
(SMACNA)

SMACNA 1793 ( 2012)  Ar chi t ect ur al  Sheet  Met al  Manual ,  
7t h Edi t i on

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 12. 01 ( 2002;  E 2004)  One Coat  Zi nc- Ri ch Pai nt i ng 
System

SSPC SP 1 ( 2015)  Sol vent  Cl eani ng

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

U. S.  GENERAL SERVI CES ADMI NI STRATI ON ( GSA)

FS W- C- 375 ( Rev E;  Supp 1;  Am 1)  Ci r cui t  Br eaker s,  
Mol ded Case,  Br anch Ci r cui t  and Ser vi ce

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

40 CFR 60 St andar ds of  Per f or mance f or  New 
St at i onar y Sour ces

UNDERWRI TERS LABORATORI ES ( UL)

UL 67 ( 2018)  UL St andar d f or  Saf et y Panel boar ds

UL 845 ( 2005;  Repr i nt  Jul  2011)  Mot or  Cont r ol  
Centers

1. 2   GENERAL REQUI REMENTS

1. 2. 1   Mechani cal  Gener al  Requi r ement s

Sect i on 23 03 00. 00 20 BASI C MECHANI CAL MATERI ALS AND METHODS,  appl i es t o 
t hi s sect i on.

1. 2. 2   El ect r i cal  Gener al  Requi r ement s

Sect i on 26 00 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS,  appl i es t o 
t hi s sect i on.

1. 2. 3   Gener al  Appl i cat i on of  Ref er ence Speci f i cat i ons

I n r egar d t o r ef er enced Feder al  Speci f i cat i ons and Mi l i t ar y Speci f i cat i ons,  
t he f ol l owi ng except i ons appl y:

a.   Pr epr oduct i on sampl es ar e not  r equi r ed.
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b.   Cer t i f i ed t est  r epor t s ar e not  r equi r ed.

c.   The pr eser vat i on and packi ng r equi r ement s shal l  be t he 
manuf act ur er ' s st andar d met hod.

1. 2. 4   St eam Gener at or s

**************************************************************************
NOTE:   Use f uel  oi l  t hat  i s  avai l abl e at  act i v i t y 
and t hat  can be bur ned i n t he st eam gener at or s.   A 
s i mi l ar  f uel  oi l  shoul d be used i n al l  s t eam 
gener at or s.   The maxi mum st eam demand shal l  be 
det er mi ned by t he act i v i t y and t he number  of  st eam 
gener at or s shal l  r ef l ect  t ur n down r at i os,  l ow st eam 
demand,  and swi ng condi t i ons.

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

The st eam gener at or s wi l l  be [ st oker ]  [ pul ver i zer ]  coal - f i r ed and wi l l  al so 
be capabl e of  100 per cent  oi l  f i r i ng.   Boi l out  and st ar t - up of  t he boi l er s 
wi l l  be wi t h No.  [ _____]  f uel  oi l .   The st eam gener at or s wi l l  be used t o 
suppl y st eam t o [ a st eam di st r i but i on syst em ser vi ng pr ocess and space 
heat i ng l oads] [ a cogener at i on syst em] .   Consequent l y,  t he uni t s wi l l  
oper at e wi t h a wi de l oad r ange and r api d l oad changes.   The maxi mum st eam 
demand can be met  by oper at i on of  [ _____]  st eam gener at or s.   A st eam 
gener at or  wi l l  be avai l abl e f or  emer gency or  st andby ser vi ce.

1. 3   DEFINITIONS

**************************************************************************
NOTE:   Ref er  t o I CAC FGD1 f or  addi t i onal  f l ue gas 
desul f ur i zat i on t er mi nol ogy.

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

a.   Adi abat i c Sat ur at i on Temper at ur e:   The t emper at ur e r esul t i ng when 
wat er  i s  evapor at ed i nt o t he f l ue gases,  i n adi abat i c pr ocess,  
unt i l  t he f l ue gases ar e sat ur at ed.   The adi abat i c  sat ur at i on 
t emper at ur e i s equal  t o t he wet - bul b t emper at ur e.

b.   Appr oach Temper at ur e:   The t emper at ur e di f f er ence bet ween t he 
act ual  t emper at ur e of  a gi ven gas- vapor  mi xt ur e and t he adi abat i c 
sat ur at i on t emper at ur e of  t hat  gas- vapor  mi xt ur e.

c.   Spr ay/ Dr yer :   An appar at us i n whi ch f l ue gas i s cont act ed wi t h a 
s l ur r y or  sol ut i on such t hat  t he f l ue gas i s adi abat i cal l y  
humi di f i ed and t he s l ur r y or  sol ut i on i s evapor at ed t o appar ent  
dryness.

d.   St oi chi omet r y:   The mol es of  s l aked sor bent  i nt r oduced t o t he 
syst em di v i ded by t he mol es of  sor bent  t heor et i cal l y  r equi r ed f or  
compl et e r eact i on wi t h al l  of  t he sul f ur  di oxi de ent er i ng t he 
syst em whet her  or  not  i t  i s  al l  r emoved.

1. 4   DESI GN REQUI REMENTS

1. 4. 1   Det ai l  Dr awi ng

1. 4. 1. 1   Dust  Col l ect or  Syst em

Submi t  dr awi ngs and di agr ams necessar y t o er ect ,  i nst al l ,  s t ar t up,  and 
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pl ace t he FGD syst em i nt o r egul ar  oper at i on.   I ndi cat e t he k i nd,  s i ze,  
ar r angement ,  wei ght  of  each component ,  and br eakdown f or  shi pment ;  t he 
ext er nal  connect i ons,  l ocat i on of  l ocal  cont r ol s,  r emot e cont r ol  panel s,  
anchor ages,  and suppor t  r equi r ed;  t he di mensi ons needed f or  i nst al l at i on 
and cor r el at i on wi t h ot her  mat er i al s and equi pment ;  and st r uct ur al  st eel  
and f oundat i ons.   Submi t  f abr i cat i on det ai l s  i ncl udi ng r ei nf or c i ng and 
embedded i t ems cut out s,  hol es,  wel ds,  and at t achment s,  and i dent i f y  
component s wi t h pi ece mar k number s.   I ncl ude t he er ect i on,  assembl y,  and 
i nst al l at i on sequences,  and t he t ol er ances t o be mai nt ai ned i n er ect i on,  
assembl y,  and i nst al l at i on.

1. 4. 1. 2   Dust  Col l ect or  Component s

Submi t  dr awi ngs f or  each component  showi ng desi gn and assembl y.   I ncl ude 
t he ar r angement  of  i nt er nal  appar at us and component s,  and t he l ocat i on of  
i nt er nal  pi pi ng,  t ubi ng,  val ves,  wi r eways,  busses,  and t er mi nal  bl ocks,  and 
f l ow di agr ams wi t h f l ow r at es,  pr essur es,  t emper at ur es,  val v i ng,  and 
i nst r ument at i on.   Submi t  dr awi ngs f or  each gage boar d,  i nst r ument  r ack,  
mount i ng pl at e,  and t r ansmi t t er  br acket  showi ng at  l east  t he const r uct i on 
f eat ur es,  br aci ng,  br acket s,  devi ce mount i ng hol es,  and di mensi ons r equi r ed 
f or  f abr i cat i on.   Submi t  schemat i c dr awi ngs of  pr ocessi ng sensi ng l i nes f or  
each t ype of  i nst al l at i on,  i nst r ument ,  or  speci al  case i ncl udi ng wat er  
l evel  col umns and dr af t  l i nes.   Submi t  l ayout  dr awi ngs of  cont r ol  boar ds 
and syst em cabi net s showi ng component  ar r angement .   Submi t  dr awi ngs f or  
each gr aphi c subpanel ,  t o i ncl ude symbol s,  f l ow l i nes,  i ndi cat i ng l i ght s,  
swi t ches and ot her  devi ces.   Damper  submi t t al s shal l  i ndi cat e i nf or mat i on 
f or  t he gener al  ar r angement  and out l i ne,  i nsul at i on,  i nst r ument at i on,  
er ect i on,  el ect r i c  mot or s,  det ai l s  of  seal  ai r  syst ems,  and desi gn f l ows 
and pr essur es f or  t r ansmi t t al  t o damper  manuf act ur er s.   For  i nst r ument  and 
cont r ol  devi ces,  submi t  out l i ne dr awi ngs and l i s t i ng of  t ag number s f or  
each t ype of  devi ce f ur ni shed.   One dr awi ng may be used f or  devi ces of  t he 
same t ype,  but  t he dr awi ng shal l  be mar ked t o l i s t  t he t ag number  of  
devi ces t o whi ch i t  appl i es.   I ndi cat e t ag number s on devi ce dr awi ngs,  
i nst r ument  l i s t s ,  f unct i onal  di agr ams,  and l ogi cs.   I ncl ude dr awi ngs t hat  
appl y t o each i t em l i s t ed bel ow.

a.   Spr ay dr yer  sul f ur  di oxi de absor ber s

b.   Li me syst em

c.   Damper s

d.   I nst r ument s and cont r ol  devi ces

e.   Cont r ol  panel s

f .   El ect r i c  mot or s

g.   At omi zer s

h.   Fabr i c f i l t er  baghouse

i .   Duct wor k

j .   Expansi on j oi nt s

k.   Fans

l .   Pumps
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m.   Access syst ems

1. 4. 1. 3   Pi pi ng Dr awi ngs

Submi t  gener al  ar r angement  and out l i ne,  pi pi ng f abr i cat i on,  er ect i on,  
pi pi ng connect i on,  val ves,  pi pe hanger s,  i nsul at i on,  and i nst r ument at i on.  
Cont r act or  shal l  submi t  compl et e dr awi ngs f or  pi pi ng f ur ni shed i n pl an and 
el evat i on.   Submi t  di mensi ons r equi r ed f or  f abr i cat i on and assembl y of  
pi pi ng component s and l ocat i on of  f i el d j oi nt s and i dent i f y component s wi t h 
pi ece mar k number s,  l ocat i on of  hanger s and suppor t s,  and t he l ocat i on of  
i nst r ument ,  vent ,  and dr ai n connect i ons.   Submi t  dr awi ngs showi ng 
appr oxi mat e f i el d r out i ng f or  i nst r ument  cont r ol  t ubi ng bundl es.   I ncl ude 
det ai l s  of  engi neer ed hanger  assembl i es showi ng pl an l ocat i on,  el evat i ons 
of  pi pi ng and suppor t  st eel  i n t he desi gn,  col d and hot  posi t i ons,  desi gn 
l oads,  and a compl et e bi l l  of  mat er i al s.

1. 4. 1. 4   Wi r i ng Di agr ams

I ncl ude a wi r i ng di agr am wi t h each wi r e or  wi r e bundl e shown by a l i ne,  or  
a poi nt - t o- poi nt  t ype wi r i ng di agr am wi t h i ndi v i dual  wi r e desi gnat i ons 
l i s t ed at  t he l ocat i on of  each t er mi nat i on and i dent i f y devi ce and 
equi pment  t er mi nal s,  and i nt er nal  and ext er nal  connect i on t er mi nal  bl ocks.

1. 4. 1. 5   Schemat i c Cont r ol  Di agr ams

Submi t  el ement ar y di agr ams of  cont r ol  and al ar m f unct i ons,  bot h i nt er nal  
and ext er nal  t o t he equi pment ,  wi r e col or s,  ANSI  symbol s c i r cui t  
desi gnat i ons,  and i dent i f y ext er nal  connect i on t er mi nal s and t er mi nal  
bl ocks.   Submi t  pr ocess and pi pi ng i nst r ument at i on di agr ams,  anal og cont r ol  
syst em f unct i onal  di agr ams and associ at ed l ogi c,  l ogi c di agr ams of  di gi t al  
syst ems,  f l ow char t s or  wor d l ogi c of  sof t war e syst ems,  descr i pt i on of  
oper at i on of  each cont r ol  syst em,  el ect r i cal  i nt er connect i on dr awi ngs 
showi ng ext er nal  t er mi nal  bl ocks f or  each i nput ,  out put ,  and power  cabl e 
connect i on and dest i nat i on of  ot her  end of  cabl e,  anal og and di gi t al  s i gnal  
i nput  and out put  l i s t s,  and namepl at e l i s t s.

1. 4. 1. 6   Pr i nt ed Ci r cui t boar ds I nf or mat i on

I ncl ude a schemat i c di agr am and boar d phot ogr aphs or  component  l ayout  
dr awi ngs,  wi t h par t s l abel ed,  f or  each t ype of  boar d and as a par t s l i s t  
cont ai ni ng compl et e descr i pt i on of  di scr et e component s and i nt egr at ed 
circuits.

1. 4. 2   Calculations

Submi t  hangar  l oad cal cul at i ons and equi pment  f oundat i on desi gn l oadi ng 
r equi r ement s f or  condi t i ons of  t est i ng and oper at i on i ncl udi ng a l oadi ng 
pl an showi ng desi gn base l oads f or  each pi ece of  equi pment  and equi pment  
suppor t .   Submi t  FGD syst em panel boar d heat  l oad f or  use i n desi gn of  
cont r ol  r oom ai r - condi t i oni ng syst em.

1. 4. 3   Addi t i onal  Pr oduct  Dat a

For  r esi st ance t emper at ur e det ect or s,  submi t  cal i br at i on cur ve showi ng 
pr edi ct ed r esi st ance ver sus t emper at ur e f or  t he r ange of  0 C t o 1, 000 
degr ees C 32 t o 1832 degr ees F.   For  vanes and damper s r equi r i ng cont r ol  
dr i ves,  submi t  t he maxi mum al l owabl e t or que and f or ces t o avoi d damage t o 
t he damper  or  vane component s.   For  i nsul at i on,  i ncl ude a t abul at i on 
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i nc l udi ng manuf act ur er ,  manuf act ur er ' s desi gnat i on,  and compl et e 
speci f i cat i ons i ncl udi ng densi t y,  t her mal  conduct i v i t y,  sound t r ansmi ssi on 
l oss,  f l exur al  s t r engt h,  compr essi ve st r engt h,  t emper at ur e r at i ng,  and 
di mensi onal  st abi l i t y .   Submi t  det ai l ed speci f i cat i ons of  any r ubber  hose 
and r ubber - l i ned pi pe pr oposed f or  use.   For  el ect r i c  mot or s,  submi t  
namepl at e dat a f or  mot or s i ncl udi ng t he manuf act ur er ' s name,  model ,  ser i al  
number ,  t ype and f r ame desi gnat i on,  power  hor sepower  r at i ng,  and t i me 
r at i ng.   For  f ans,  pr ovi de oct ave band sound pr essur e l evel s,  f an 
per f or mance cur ves,  c l ass,  ai r  f l ow,  pr essur e,  power  hor sepower ,  and 
ef f i c i ency.   For  dr af t  equi pment ,  submi t  cer t i f i ed per f or mance dat a 
i ncl udi ng per f or mance cur ves showi ng f l ow vs.  head,  ef f i c i ency and br ake 
power  hor sepower  f r om zer o f l ow t o at  l east  120 per cent  of  maxi mum desi gn 
flow.

1. 5   QUALI TY ASSURANCE

1. 5. 1   Manuf act ur er  Exper i ence

**************************************************************************
NOTE:   Cont r act or  equi pment  used f or  exper i ence 
r equi r ement s shal l  be at  l east  as ef f i c i ent  as l ocal  
or  st at e per cent  sul f ur  di oxi de r emoval  r egul at i ons.

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

The Cont r act or  shal l  have successf ul l y  met  ai r  pol l ut i on emi ssi on 
r equi r ement s on t wo coal - f i r ed boi l er s each wi t h a mi ni mum of   4719 L/ s
10, 000- act ual  cubi c f eet  per  mi nut e ( acf m)  or  l ar ger  s i mi l ar  spr ay dr yer  
sul f ur  di oxi de absor ber  and f abr i c f i l t er  baghouse syst ems.   The compl et ed 
syst em shal l  have ut i l i zed l i me s l ur r y as t he absor bent  mat er i al .   Sl ur r y 
at omi zat i on shal l  have been by r ot ar y at omi zat i on or  by t wo- f l ui d nozzl e 
at omi zat i on.  The compl et ed syst em spr ay dr yer  sul f ur  di oxi de absor ber  shal l  
have been desi gned f or  and oper at ed at  i nl et  f l ue gas t emper at ur es of  177 
degr ees C 350 degr ees F or  l ess,  and shal l  have achi eved at  l east  [ _____]  
per cent  sul f ur  di oxi de r emoval  i ncl udi ng sul f ur  di oxi de r emoval  i n t he 
baghouse dur i ng per f or mance t est i ng.   The Cont r act or  shal l  have al so 
successf ul l y  met  ai r  pol l ut i on emi ssi on r equi r ement s at  l east  f i ve f abr i c 
f i l t er  baghouse i nst al l at i ons of  a s i ze compar abl e t o or  l ar ger  t han t hat  
[ pr oposed] [ bi d] .   At  l east  t wo of  t he f i ve i nst al l at i ons shal l  have been a 
f l y  ash appl i cat i on and at  l east  t wo of  t he f i ve shal l  have ut i l i zed t he 
pul se j et  c l eani ng met hod.   The Cont r act or  shal l  al so have pr ovi ded at  
l east  one dr y FGD syst em on a coal - f i r ed boi l er  t hat  has been ut i l i z i ng a 
spr ay dr yer  sul f ur  di oxi de absor ber  and a f abr i c f i l t er  baghouse i s  i n 
oper at i on at  l east  24 mont hs pr i or  t o t he c l ose of  bi d dat e f or  t he 
pr oposed syst em.   The pr evi ous commer ci al  syst em shal l  have t he f ol l owi ng 
desi gn f eat ur es i n common wi t h t he syst em t o be pr ovi ded under  t hi s  
contract:

a.   Li me sl ur r y pr epar at i on syst em i ncl udi ng st or age bi n and l i me s l aker ;

b.   Rot ar y at omi zat i on,  or  t wo- f l ui d nozzl e at omi zat i on usi ng compr essed 
air;

c.   Spr ay dr yer  desi gn i nl et  t emper at ur e of  177 degr ees C 350 degr ees F or  
l ower ;  and

**************************************************************************
NOTE:   80 t o 85 per cent  sul f ur  di oxi de r emoval  i s  
possi bl e wi t h most  commer ci al  uni t s.   Negot i at e wi t h 
most  commer ci al  uni t s.   Negot i at e wi t h st at e and 
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l ocal  ai r  pol l ut i on aut hor i t i es pr i or  t o bi ddi ng 
emi ssi on t r adi ng shoul d be ut i l i zed.   Emi ssi on 
t r adi ng i ncl udes t r adi ng,  of f - set s,  and banki ng.   
Ensur e t hat  any r educt i ons i n emi ssi ons ar e banked 
f or  f ut ur e use or  sal e.

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

d.   Mi ni mum [ _____]  per cent  sul f ur  di oxi de r emoval  over  a gas f l ow r ange of  
30 per cent  t o 100 per cent  of  desi gn gas f l ow.   Pr ocess cont r ol  syst em 
used and i nst r ument at i on pr ovi ded shal l  be t he same as t hose i n 
appl i cat i ons at  pi l ot  pl ant  or  commer ci al  i nst al l at i ons use f or  
qual i f y i ng exper i ence.

1. 5. 1. 1   Auxi l i ar y Manuf act ur er  Exper i ence

The l i me sl ur r y i ndi v i dual  equi pment  may be t he manuf act ur er ' s st andar d,  
but  t he par t i cul ar  combi nat i on of  t hat  equi pment  i nt o a l i me sl ur r y 
pr epar at i on syst em shal l  have a hi st or y of  successf ul  and r el i abl e 
oper at i on f or  a per i od of  at  l east  t hr ee year s.   Mechani cal  dr af t  equi pment  
and appur t enances and duct wor k and expansi on j oi nt  equi pment  and mat er i al s 
shal l  have an accept abl e hi st or y of  sat i sf act or y r el i abl e oper at i on i n 
i ndust r i al  st eam pl ant  use f or  a per i od of  at  l east  t hr ee year s at  
compar abl e t emper at ur e,  pr essur e,  vol t age,  and desi gn st r ess l evel s.   The 
Cont r act or  shal l  pr ovi de i nf or mat i on necessar y t o demonst r at e hi st or y of  
operation.

1. 5. 2   Certificates

1. 5. 2. 1   Pi pe Wel di ng Pr ocedur es

Submi t  t he wel di ng pr ocedur es and t he heat  t r eat ment  r ecor ds f or  pi pe 
fabrication.

1. 5. 2. 2   Wel d Test i ng Pr ocedur es

Descr i be pr ocedur es f or  nondest r uct i ve t est i ng whi ch shal l  be per f or med on 
t he wel ds or  base mat er i al  of  t he f ans.

1. 5. 2. 3   Wel di ng Shops

Submi t  cer t i f i cat i on t hat  wel di ng shops ar e qual i f i ed as speci f i ed.

1. 5. 2. 4   Qual i f y i ng Exper i ence Cer t i f i cat i on

Submi t  pr oof  t hat  t he dust  col l ect or  manuf act ur er  has i nst al l ed t he 
f ol l owi ng syst ems:

a.   Spr ay dr yer  syst em

b.   Li me sl ur r y syst em

c.   Mechani cal  dr af t  equi pment

d.   Fabr i c f i l t er  baghouse

e.   Dr y FGD syst ems

Manuf act ur er  shal l  cer t i f y  t hat  no f ai l ur es have occur r ed on t hi s t ype 
col l ect or  bui l t  by t he manuf act ur er  wi t hi n 5 year s pr ecedi ng cont r act  awar d 
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dat e,  as r equi r ed by par agr aph ent i t l ed " Cer t i f i cat i on. "

1. 5. 2. 5   Fact or y Test  Cer t i f i cat i on

Submi t  cer t i f i cat es of  compl et i on of  f act or y t est s of  mechani cal  dr af t  
equipment.

1. 5. 2. 6   Dr y FGD Syst em Exper i ence Cer t i f i cat i on

I ndi cat e compl i ance wi t h par agr aph ent i t l ed " Qual i t y Assur ance. "   Submi t  a 
l i s t i ng of  ot her  appl i cat i ons of  t he [ pr oposed]  [ bi d]  dr y scr ubber  syst em 
wi t hi n t he r ange of  4719 t o 47, 190 L/ s 10, 000 t o 100, 000 acf m and shal l  
have demonst r at ed oper at i on f or  8, 000 hour s.   I ncl ude a nar r at i ve 
descr i pt i on of  t he speci f i c  desi gn changes whi ch must  be made t o appl y 
appl i cat i on exper i ence t o dr y f l ue gas desul f ur i zat i on ( FGD)  syst ems.   
Speci f i cal l y  not e t he use of  t he compl et ed dr y FGD syst em t est  r esul t s t o 
ver i f y t he f easi bi l i t y  of  t he desi gn changes.   I nf or mat i on t o be cont ai ned 
i n t he cer t i f i cat e shal l  i ncl ude:

a.   Li st  of  at  l east  t wo i nst al l at i ons meet i ng t he r equi r ement s set  f or t h 
i n t he par agr aph ent i t l ed " Manuf act ur er  Exper i ence. "

b.   Owner  and l ocat i on of  each such i nst al l at i on i ncl udi ng name of  cont act ,  
addr ess,  and t el ephone number .

c.   Desi gn i nl et  gas vol ume,  act ual  l i t er  per  second cubi c f eet  per  mi nut e;  
i nl et  gas t emper at ur e,  degr ees C degr ees F;  i nl et  dust  l oadi ng,  gr ams 
per  l i t er  gr ai ns per  acf ;  out l et  dust  l oadi ng;  gr ams per  l i t er  gr ai ns 
per  acf ;  and dr y FGD syst em model  number .

d.   Type of  coal - f i r ed boi l er .

e.   Descr i pt i on of  f abr i c f i l t er  bag mat er i al  and c l eani ng mechani sm.

f .   Compl et ed bi d f or ms f or  dr y FGD syst ems.

1. 5. 3   Test  Repor t s

1. 5. 3. 1   Pump Test s Repor t s

I ncl ude cer t i f i ed cur ves showi ng pump per f or mances.

1. 5. 3. 2   Damper  Test s Repor t s

I n each damper  f act or y t est  r epor t ,  r epor t ,  di scuss t he t est  condi t i ons,  
r esul t s,  def ect s f ound and cor r ect i ve act i on t aken.   I n l i eu of  f act or y 
t est s on poppet  damper s,  i ncl ude t he r esul t s of  f i el d t est s per f or med on 
s i mi l ar  i nst al l at i ons.

1. 5. 3. 3   Dust  Col l ect or  Model  Test s Repor t

Submi t  model  t est  r epor t s wi t hi n 30 days of  t est  compl et i on.   The t est  
r epor t s shal l  i ncl ude a scal e dr awi ng of  t he model  showi ng act ual  
di mensi ons and a scal e dr awi ng of  t he f ul l - s i ze i nst al l at i on showi ng 
modi f i cat i ons made and devi ces added t o t he duct wor k and t r ansi t i ons as a 
r esul t  of  t he model  st udy.   The t est  r epor t  shal l  al so i ncl ude uni f or m gas 
vel oci t y di agr ams and hi st ogr ams,  i ndi cat i ng t he r oot  mean squar e vel oci t y 
devi at i on,  st andar d devi at i ons,  and mean vel oci t y,  at  st r at egi c l ocat i ons 
whi ch shal l  i ncl ude,  but  not  be l i mi t ed t o t he f ol l owi ng:
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a.   I nl et  t o spr ay dr yer  sul f ur  di oxi de absor ber s.

b.   I nl et  t o baghouse.

c.   I nl et  t o each f abr i c f i l t er  baghouse modul e.

d.   I nl et s t o i nduced dr af t  f ans.

e.   St ack i nl et .

f .   Two st ack di amet er s l ocat ed downst r eam of  t he st ack i nl et .

Submi t  a compl et e expl anat i on of  t he t est  pr ocedur es i ncl udi ng f l ow r at es,  
pr essur es,  sampl e cal cul at i ons and assumpt i ons pr i or  t o t est i ng.  Devi at i ons 
i n dynami c or  geomet r i c s i mi l i t ude by t he model  f r om t he f ul l - s i ze 
i nst al l at i on shal l  be l i s t ed and j ust i f i ed.   Concl usi ons t hat  show t ype and 
l ocat i on of  devi ces r equi r ed f or  pr oper  gas di st r i but i on and modi f i cat i ons 
necessar y t o t he pr oposed duct wor k,  t hat  r esul t  f r om model  t est i ng,  shal l  
be i ncor por at ed i nt o t he Cont r act or ' s f i nal  duct wor k desi gn.  The r epor t  
shoul d r ecommend t he l ocat i on of  t est  por t s,  t he l ocat i on and t ype of  f l ow 
di st r i but i on devi ces i n st ack,  and t he l ocat i on of  gas f l ow i nst r ument at i on 
poi nt s and moni t or s.   Pr ovi de a compl et e l i s t i ng of  pr essur e dr op dat a 
t aken at  each pr essur e t ap dur i ng each t est  r un and al so i ncl ude dat a f r om 
r uns bef or e and af t er  t he addi t i on of  suppl ement al  f l ow di st r i but i on 
devi ces t hat  cor r ect  di st r i but i on pr obl ems i dent i f i ed by i ni t i al  r uns.   
Pr essur e t aps shal l  be l ocat ed as r equi r ed t o accur at el y det er mi ne t he 
pr essur e dr op acr oss cr i t i cal  duct wor k component s and t he ef f ect  of  t he 
addi t i onal  di st r i but i on devi ces on t he pr essur e dr op.   Submi t  wi t h t he 
r epor t  a compl et e set  of  phot ogr aphs and vi deot apes r ecor di ngs of  model  
dur i ng ai r  f l ow t est .

1. 5. 3. 4   I nst r ument  Cal i br at i on and Test i ng

For  i nst r ument  cal i br at i on and t est i ng,  cer t i f y  t hat  i nst r ument s wer e 
cal i br at ed and t est i ng r eadi ngs i ndi cat ed ar e t r ue,  t hat  comput at i ons 
r equi r ed f or  t est i ng ar e accur at e,  t hat  accept abl e met hods wer e used,  and 
t hat  t he equi pment  sat i sf act or i l y  per f or med i n accor dance wi t h t he 
requirements.

1. 5. 4   Records

Submi t  t ext  of  each r equi r ed post ed oper at i ng i nst r uct i ons.   For  devi ce 
pur chase i nf or mat i on,  submi t  dat a or  speci f i cat i on sheet s f or  each devi ce 
f ur ni shed by t hi s cont r act .   These sheet s shal l  be t he act ual  sheet s used 
f or  or der i ng and f abr i cat i on,  and shal l  i ncl ude t he f i nal  vendor ' s own 
sheet s,  wher e appl i cabl e,  i n addi t i on t o t he Cont r act or ' s pur chase or der  
f or ms.   Pr ovi de an i ndex f or  t he dat a sheet s.   These sheet s shal l  i ncl ude 
t echni cal  dat a f or  t he devi ces i ncl udi ng t ag number ,  manuf act ur er ,  compl et e 
cat al og or  model  number ,  scal e r ange,  compl et e el ect r i cal  i nf or mat i on 
i ncl udi ng cur r ent  vol t age r at i ngs,  cont act  act i on ( SPST,  DPDT,  et c. ) ,  dat a 
or  speci f i cat i on sheet  number ,  schedul i ng i nf or mat i on showi ng dat es f or  
or der i ng,  f abr i cat i on,  shi pment ,  et c. ,  manuf act ur er ' s dat a f or  t ubi ng,  
f i t t i ngs,  val ves and accessor i es,  and mat er i al .

1. 5. 5   Model  Test

**************************************************************************
NOTE:   Cont r act i ng Of f i cer  shal l  have aut hor i t y t o 
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sel ect  an exper i enced model l er  f r om l i s t  suppl i ed by 
contractor.

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

**************************************************************************
NOTE:   Test  model  syst em scal e shal l  meet  good 
engi neer i ng pr act i ces.   I n no case shal l  scal e be 
l ess t han 1: 100 1/ 8 scal e.

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

**************************************************************************
NOTE:   Dust  used f or  t est i ng shal l  be s i f t ed,  
bl eached wheat  f l our  or  appr oved vendor  sel ect i on.

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

Conduct  a t hr ee- di mensi onal  model  st udy as def i ned i n I CAC EP- 7 t o ver i f y 
ai r  f l ow desi gn of  t he spr ay dr yer  sul f ur  di oxi de absor ber s,  duct wor k,  
f abr i c f i l t er  baghouse,  and i nl et  t r ansi t i on t o st ack and t o det er mi ne t he 
f l ow di st r i but i on and r equi r ement s f or  di st r i but i on devi ces t o pr ovi de 
adequat e oper at i ng condi t i ons i n al l  of  t he equi pment .   The model  st udy 
shal l  be used by t he Cont r act or  t o det er mi ne f l ow di st r i but i on and pr essur e 
dr op t hr ough out  t he syst em.   Make necessar y modi f i cat i ons t o t he model  t o 
mi ni mi ze pr essur e dr op i n duct wor k.   The scope of  t he model  st udy shal l  
begi n at  t he [ economi zer ] [ ai r  heat er ]  out l et s and end i n t he i nl et  
t r ansi t i on t o t he st ack.   Model  shal l  r epr esent  t he compl et e syst em,  as 
speci f i ed,  r educed t o not  l ess t han 1: 100 1/ 8 scal e.   Test  model  shal l  have 
di mensi onal  t ol er ance of  pl us or  mi nus 1 1/ 2 mm 1/ 16 i nch.   Dynami c and 
geomet r i c s i mi l i t ude shal l  be obser ved i n al l  phases of  t he model  st udy.   
Fl ow condi t i ons i n t he spr ay dr yer  sul f ur  di oxi de absor ber s,  f abr i c  f i l t er  
baghouse,  duct wor k,  and i nl et  t r ansi t i on t o t he st ack shal l  be t est ed and 
t he r esul t s submi t t ed t o t he Cont r act i ng Of f i cer .   Fl ow and dust  
di st r i but i on t est s shal l  be per f or med at  30 per cent ,  50 per cent ,  75 
per cent ,  100 per cent ,  and 125 per cent  of  maxi mum cont i nuous f l ow r at i ng.  
The Cont r act or  shal l  not i f y  t he Cont r act i ng Of f i cer  no l ess t han 15 wor ki ng 
days bef or e t he t est s ar e schedul ed t o be made so t hat  Cont r act i ng Of f i cer  
may wi t ness t est .   Dust  used f or  t est i ng shal l  be [ _____] .

1. 5. 6   Tabulations

Submi t  a t abul at i on of  pi pi ng connect i ons wi t h each assi gned a uni que 
desi gnat i on i ncl udi ng s i ze and t ype of  each connect i on i n al l  v i ews.  Submi t  
a t abul at i on of  val ves f ur ni shed,  wi t h each assi gned a uni que desi gnat i on 
i ncl udi ng manuf act ur er ,  pr essur e and t emper at ur e r at i ng,  body mat er i al ,  
t r i m mat er i al ,  and manuf act ur er ' s  model  or  f i gur e number ,  and a det ai l ed 
cr oss sect i on of  each di f f er ent  model  or  f i gur e number ,  and val ve.  Submi t  a 
t abul at i on of  i nst r ument s and i nst r ument  connect i ons f ur ni shed i n spr ay 
dr yer  sul f ur  di oxi de absor ber s,  f abr i c f i l t er  baghouse,  duct wor k,  and 
auxi l i ar y equi pment .   Assi gn a uni que al phanumer i c desi gnat i on and show 
t ype,  l ocat i on,  and quant i t y f or  each connect i on.

1. 6   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 
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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.

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.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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 . ] [ f or  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 
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- 01 Pr econst r uct i on Submi t t al s

Tabul at i on of  pi pi ng connect i ons

Tabul at i on of  val ves

I nst r ument s and i nst r ument  connect i ons

SD- 02 Shop Dr awi ngs

Dust  col l ect or  syst em

Dust  col l ect or  component s

Pi pi ng dr awi ngs
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Wi r i ng di agr ams

Schemat i c cont r ol  di agr ams

Pr i nt ed c i r cui t boar ds

  Model  t est i ng shal l  be compl et ed and appr oved pr i or  t o submi t t al  
of  dr awi ngs.   Dr awi ngs of  t ypi cal  i nst al l at i ons wi l l  be accept abl e 
pr ovi ded t hat  t he i ndi v i dual  appl i cat i ons ar e not ed.

SD- 03 Pr oduct  Dat a

Vanes and damper s

Insulation

Mechani cal  dr af t  equi pment

Pumps

Atomizers

Motors

Li me syst em component  equi pment

I nst r ument at i on and cont r ol  devi ces

Piping

Ductwork

Fabr i c f i l t er  baghouse

Fans

Expansi on j oi nt s

Bag mat er i al

Fabr i c f i l t er

Valves

Spr ay dr yer  sul f ur  di oxi de absor ber s

Cont r ol  panel s

Monor ai l  and hoi st

Resi st ance t emper at ur e det ect or s

Rubber  hose and r ubber - l i ned pi pe

SD- 05 Desi gn Dat a

Equi pment  f oundat i on desi gn l oadi ng r equi r ement s

Hangar  l oad cal cul at i ons

SECTI ON 23 51 43. 00 20  Page 22



FGD syst em panel boar d heat  l oad

Gui l l ot i ne damper s desi gn pr essur es and f l ows

SD- 06 Test  Repor t s

Li me syst em component  equi pment

I nst r ument at i on and cont r ol  devi ces

Atomizers

Piping

Pump t est s

Bag mat er i al

Fans

Motors

Damper  t est s

Mechani cal  dr af t  equi pment

I nst r ument at i on and cont r ol  devi ces

Dust  col l ect or  model  t est s

Smoke t est s

Syst em st oi chi omet r y t est s

Syst em power  consumpt i on t est s

I nst r ument  cal i br at i on and t est i ng

  I ncl ude f i el d dat a sheet s and show t he cal cul at i on of  
st oi chi omet r y wi t h st oi chi omet r y f i el d t est  r epor t .   I ncl ude an 
expl anat i on of  t he met hod used f or  t he syst em power  consumpt i on 
determination.

SD- 07 Cer t i f i cat es

Pi pe wel di ng pr ocedur es

Wel d t est i ng pr ocedur es

Wel di ng shops

Qual i f y i ng exper i ence cer t i f i cat i on

Dr y FGD syst em exper i ence cer t i f i cat i on

Fact or y t est  cer t i f i cat i on

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

SECTI ON 23 51 43. 00 20  Page 23



At omi zer s,  Dat a Package 3

Fans,  Dat a Package 2

Li me syst em component  equi pment ,  Dat a Package 2

Pumps,  Dat a Package 2

Val ves,  Dat a Package 2

Damper s,  Dat a Package 2

Mot or s,  Dat a Package 2

Fabr i c f i l t er  baghouse,  Dat a Package 2

I nst r ument at i on and cont r ol  devi ces,  Dat a Package 3

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.   I ncl ude t he manuf act ur er ' s r ecommended suppl y 
l i s t  f or  each t ype of  i nst r ument at i on r ecor der  f ur ni shed.   The 
l i s t s shal l  i ncl ude as mi ni mum i nf or mat i on,  t he char t  paper  t ype,  
s i ze,  and or der  number ,  i nk t ype ( car t r i dge or  pen)  or der  number ,  
capi l l ar y t ube or der  number ,  and pen poi nt  or der  number .

SD- 11 Cl oseout  Submi t t al s

Devi ce pur chase i nf or mat i on

Post ed oper at i ng i nst r uct i ons

1. 7   DELI VERY AND STORAGE

Equi pment  shal l  be shi pped f act or y assembl ed,  except  when t he physi cal  
s i ze,  ar r angement ,  or  conf i gur at i on of  t he equi pment ,  or  shi ppi ng 
l i mi t at i ons,  makes t he shi pment  of  assembl ed equi pment  i mpr act i cabl e.

1. 8   AMBI ENT ENVI RONMENTAL REQUI REMENTS

**************************************************************************
NOTE:   I nser t  ext r eme t emper at ur es exper i enced at  
s i t e.   Do not  use heat i ng or  cool i ng desi gn 
conditions.

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

The dr y FGD syst em desi gn shal l  be such t hat  t he el ect r i cal  equi pment  shal l  
per f or m sat i sf act or i l y  i n t he ambi ent  envi r onment  of  [ _____]  t o [ _____]   
degr ees C degr ees F and [ _____]  t o [ _____]  per cent  r el at i ve humi di t y.

1. 9   EXPERI ENCE CLAUSE

1. 9. 1   Certificate

**************************************************************************
NOTE:   Sel ect  ai r  f l ows,  t emper at ur es,  and dust  
l oadi ngs s i mi l ar  t o desi gn condi t i ons.

**************************************************************************
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Uni t s whi ch have been r epl aced wi t hi n 3 year s of  s t ar t - up,  have had 
r et r of i t ,  over haul ,  or  r epai r  cost  exceedi ng 10 per cent  of  t he or i gi nal  
pr i ce of  t he col l ect or  ( excl udi ng t r anspor t at i on and er ect i on) ,  have f ai l ed 
t o meet  speci f i ed r emoval  ef f i c i ency,  or  have al l owed emi ssi ons t o exceed 
speci f i ed l i mi t s shal l  be consi der ed f ai l ur es.   Of f - l i ne t i me exceedi ng 
f i ve per cent  of  t he pl anned annual  oper at i on or  300 hour s per  annum,  
whi chever  i s  l ess,  wi t hi n t he f i r st  3 year s of  oper at i on due t o col l ect or  
or  component  f ai l ur e shal l  be consi der ed a f ai l ur e.   Syst em f ai l ur e due t o 
nat ur al  di sast er  or  a r esul t  of  damage f r om f i r e or  expl osi on i n 
appur t enant  st r uct ur es wi l l  not  be consi der ed f ai l ur e.   Pi l ot  or  r esear ch 
pr oj ect s wi l l  be excl uded f r om f ai l ur e anal ysi s.   The cer t i f i cat e must  
cer t i f y  t hat  t he manuf act ur er  has const r uct ed not  l ess t han t wo dr y FGD 
syst ems of  t he same desi gn as pr oposed f or  t hi s pr oj ect  t r eat i ng f l ue gas 
f r om a boi l er  wi t h [ aut omat i c] [ manual ]  combust i on cont r ol  [ and a mechani cal  
cycl one- t ype dust  col l ect or ] .   Each dr y FGD syst em shal l  have per f or med 
sat i sf act or i l y ,  nor mal  mai nt enance or  downt i me of  t he associ at ed 
[ boi l er ] [ dust  col l ect or ]  i ncl uded,  f or  a per i od of  not  l ess t han 2 year s 
t r eat i ng at  l east  [ _____]  L/ s acf m of  i nl et  gas at  a t emper at ur e of  at  
l east  [ _____]  degr ees C degr ees F,  wi t h i nl et  dust  l oadi ng of  at  l east  
[ _____]  gr ams per  l i t er  gr ai ns per  acf  and out l et  dust  l oadi ng of  at  most  
[ _____]  gr ams per  act ual  l i t er  gr ai ns per  act ual  cubi c f eet .   I n 
det er mi ni ng t hi s exper i ence:

a.   Onl y col l ect i on of  f l y  ash as pr oduced by [ pul ver i zed coal - f i r ed 
boi l er s]  [ st r oker  coal - f i r ed boi l er s]  i s  consi der ed as equi val ent  
experience.

b.   Onl y exper i ence at  t he maxi mum cont i nuous f l ow r at e,  pl us or  mi nus 40 
per cent ,  maxi mum cont i nuous i nl et  f l ue gas t emper at ur e,  pl us or  mi nus 
46 degr ees C 50 degr ees F,  and maxi mum cont i nuous i nl et  dust  l oadi ng,  
pl us or  mi nus 50 per cent ,  i s  accept abl e.

1. 10   OPERATOR TRAI NI NG PROGRAM

Pr ovi de an or gani zed t r ai ni ng pr ogr am f or  t he Gover nment ' s oper at i ng 
per sonnel  i ncl udi ng t he syst em speci f i ed her ei n.   The pur pose of  t he 
t r ai ni ng pr ogr am i s t o f ami l i ar i ze per sonnel  wi t h t he oper at i on and 
mai nt enance of  t he f l ue gas c l eani ng syst em and t he i ndi v i dual  equi pment  
component s.   The t r ai ni ng pr ogr am shal l  be desi gned t o pr ovi de t he 
oper at or s wi t h a wor ki ng knowl edge of  t he t heor y and pr i nci pl es of  
oper at i on of  t he syst em,  t he act i v i t i es r equi r ed f or  oper at i on and cont r ol  
of  t he syst em and t he t ool s and t echni ques r equi r ed f or  mai nt enance of  t he 
syst em.   The t r ai ni ng pr ogr am shal l  pr ovi de c l assr oom i nst r uct i on,  t est i ng,  
and hands- on t r ai ni ng t o ensur e t hat  oper at or s who compl et e t he or gani zed 
pr ogr am wi l l  be abl e t o oper at e and mai nt ai n t he f l ue gas c l eani ng syst em 
f or  t he Gover nment .   Fur t her mor e,  t he t r ai ni ng manual s and t est i ng 
mat er i al s shal l  pr ovi de i nf or mat i on so t hat ,  i n conj unct i on wi t h t he 
oper at i on and mai nt enance manual s f ur ni shed under  t hi s cont r act ,  f ut ur e 
t r ai ni ng of  new oper at or s can be accompl i shed wi t hout  t he assi st ance of  t he 
Contractor.

1. 10. 1   Tr ai ni ng Manual s

Pr ovi de t r ai ni ng manual s cover i ng t he compl et e FGD syst em and i ncl udi ng 
separ at e sect i ons devot ed t o each maj or  equi pment  i t em i ncl udi ng spr ay 
dr yer  sul f ur  di oxi de absor ber s,  f abr i c f i l t er  baghouses,  l i me syst em,  
i nduced dr af t  f ans,  and syst em cont r ol  panel .   Each sect i on shal l  i ncl ude 
equi pment  descr i pt i on,  pr i nci pl es of  oper at i on,  cont r ol  phi l osophy,  cont r ol  
har dwar e,  and r el at i on t o ot her  equi pment .   Fur ni sh [ _____]  copi es and an 
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or i gi nal  of  t he compl et e t r ai ni ng manual .

1. 10. 2   Test i ng Pr ogr am

Fur ni sh a wr i t t en t est i ng pr ogr am desi gned t o obj ect i vel y det er mi ne t he 
i ndi v i dual  l evel  of  compr ehensi on of  t he mat er i al  pr esent ed i n t he t r ai ni ng 
pr ogr am t o t he par t i c i pant s.   Use t he t est i ng pr ogr am i n conj unct i on wi t h 
t he c l assr oom i nst r uct i on.   Pr ovi de [ _____]  copi es of  t he compl et e t est i ng 
program.

1. 10. 3   Cl assr oom I nst r uct i on

Devel op and pr esent  40- hour  cour se of  or gani zed cl assr oom i nst r uct i on by 
exper i enced engi neer s.   The cl assr oom i nst r uct i on shal l  cover  t heor y and 
pr i nci pl e of  oper at i on and shal l  ut i l i ze and augment  t he i nf or mat i on 
pr ovi ded i n t he t r ai ni ng manual s.   Admi ni st r at e t he t est i ng pr ogr am at  t he 
concl usi on of  t he cour se.   Pr esent  t he cour se at  l east  t wi ce i n or der  t o 
accommodat e Gover nment  oper at i ng per sonnel .   The Cont r act or  shal l  ar r ange 
wi t h t he Cont r act i ng Of f i cer  f or  c l assr oom space and t i mes f or  t he c l asses 
t o be gi ven.

1. 10. 4   Fi el d I nst r uct i ons

Ser vi ce engi neer  shal l  pr ovi de 8- hour  per  day super vi s i on of  t he syst em f or  
a per i od of  30 days af t er  st ar t - up t o assi st  and i nst r uct  Gover nment ' s 
oper at i ons.   I nst r uct i on shal l  i ncl ude,  but  not  be l i mi t ed t o t he f ol l owi ng:

a.   Act ual  st ar t - up and shut down of  t he FGD syst em f or  each boi l er .

b.   I ndoct r i nat i on t o t he l i me handl i ng syst em,  st r essi ng saf et y.

c.   Remove and i nst al l  one at omi zer .

d.   Di sassembl e and assembl e one at omi zer  t o t he ext ent  r equi r ed f or  nor mal  
maintenance.

e.   Revi ew of  i nst r ument ,  gage,  and cont r ol  f unct i ons i n t he cont r ol  r oom.

f .   Del i ber at e upset  of  FGD syst em and i nst r uct i on on maki ng necessar y 
corrections.

g.   Si mul at i on of  i nduced f an f ai l ur e.

h.   Revi ew of  f abr i c f i l t er  baghouse mai nt enance i ncl udi ng r emoval  and 
r epl acement  of  bags.

1. 10. 5   Vi deo Recor di ng

Fur ni sh col or  v i deo t apes made dur i ng f i el d i nst r uct i on or  pr epar ed col or  
v i deo t apes cover i ng t he f i el d i nst r uct i on mat er i al .   Vi deo t apes 
i nst r uct i on and hands- on- t r ai ni ng,  al ong wi t h pr epar ed v i deo i nst r uct i on 
t apes,  shal l  become t he pr oper t y of  t he Gover nment .

1. 11   MODEL DELI VERY

The model  shal l  r emai n t he pr oper t y of  t he Gover nment ,  and shal l  be 
del i ver ed t o t he Gover nment  upon r equest  by t he Cont r act i ng Of f i cer  wi t hi n 
one year  of  st ar t - up.   The model  shal l  i ncl ude a suppor t  t abl e as par t  of  
t he del i ver abl e i t ems.
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1. 12   POSTED OPERATI NG I NSTRUCTI ONS

Pr ovi de f or  t he f ol l owi ng:

a.   At omi zer s

b.   Li me f eeder s

c.   Baghouse

d.   Li me sl aker s

e.   Li me unl oadi ng

PART 2   PRODUCTS

2. 1   APPLICATION

**************************************************************************
NOTE:   Ref er  t o I CAC FGD1 f or  addi t i onal  f l ue gas 
desul f ur zat i on t er mi nol ogy.

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

The Fl ue Gas Cl eani ng Syst em and i nduced dr af t  f ans shal l  be used t o 
cont r ol  emi ssi ons of  sul f ur  di oxi de and par t i cul at e mat t er  and f ur nace 
dr af t  f r om st eam gener at or s.   The st eam gener at or s wi l l  be 
[ st oker ] [ pul ver i zed]  coal - f i r ed and wi l l  al so be capabl e of  100 per cent  oi l  
f i r i ng.   Boi l out  and st ar t - up of  t he boi l er s wi l l  be wi t h No.  [ _____]  f uel  
oi l .   The st eam gener at or s wi l l  be used t o suppl y st eam t o [ a st eam 
di st r i but i on syst em ser vi ng pr ocess and space heat i ng l oads] [ a 
congener at i on syst em] .   Consequent l y,  t he uni t s wi l l  oper at e wi t h a wi de 
l oad r ange and wi t h r api d l oad changes.   The maxi mum st eam demand can be 
met  by oper at i on of  [ _____]  st eam gener at or s.   A st eam gener at or  wi l l  be 
avai l abl e f or  emer gency or  st andby ser vi ce.   A separ at e FGD syst em f or  each 
st eam gener at or  as i ndi cat ed.   Al so,  pr ovi de f aci l i t i es f or  r eagent  
st or age,  pr epar at i on,  and f eed.   The syst em shal l  be desi gned t o use l i me 
as t he al kal i  mat er i al .

2. 2   EQUI PMENT AND MATERI ALS PROVI DED UNDER THI S CONTRACT

**************************************************************************
NOTE:   I t  i s  not  t he i nt ent  of  t hi s speci f i cat i on t o 
r equi r e a r eagent  r ecycl e syst em.   Li f e cycl e cost  
anal yses i ndi cat e t hat  t he r easonabl y expect ed l i me 
savi ngs do not  j ust i f y  t he addi t i onal  capi t al  and 
oper at i ng cost s f or  a r ecycl e syst em.   Pr oposer s or  
bi dder s i ncl udi ng a r ecycl e syst em as an essent i al  
por t i on of  t hei r  pr ocess must  i nc l ude i n t hei r  scope 
of  suppl y equi pment  and mat er i al  r equi r ed f or  a 
compl et e and oper at i onal  r ecycl e syst em i ncl udi ng 
al l  necessar y i nst r ument at i on and cont r ol s.   The 
pr oposer ' s or  bi dder ' s scope of  suppl y must  i ncl ude 
al l  ash handl i ng and conveyi ng equi pment  associ at ed 
wi t h t he r ecycl e syst em.

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

Equi pment  t o be pr ovi ded under  t hi s cont r act  i ncl udes t he i t ems l i s t ed 
bel ow and ot her  equi pment  r equi r ed f or  a compl et e and oper abl e FGD syst em 
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al t hough not  speci f i cal l y  ment i oned i n t hese speci f i cat i ons.   The f ol l owi ng 
i t ems ar e l i s t ed f or  t he conveni ence of  t he Cont r act or  i n under st andi ng t he 
scope of  suppl y.

2. 2. 1   Spr ay Dr yer  Sul f ur  Di oxi de Absor ber s

**************************************************************************
NOTE:   Ai r  compr essor  i s  speci f i ed i n par agr aph 
ent i t l ed " Two- Fl ui d Nozzl e At omi zer s. "

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

Pr ovi de spr ay dr yer  sul f ur  di oxi de absor ber s,  compl et e wi t h s l ur r y 
at omi zer s,  i nl et  gas di sper ser s,  conveyi ng syst em f or  cont i nuous r emoval  of  
absor ber  pr oduct s,  absor ber  pr oduct  hol di ng bi n( s) ,  f r ames f or  pent house 
and hopper  encl osur es,  mechani sm f or  at omi zer  r emoval ,  and spar e at omi zer s.  
For  syst ems ut i l i z i ng t wo- f l ui d nozzl e at omi zer s,  pr ovi de a dedi cat ed ai r  
compr essor  syst em t o pr ovi de ai r  f or  s l ur r y at omi zat i on.

2. 2. 2   Fabr i c Fi l t er  Baghouse

Pr ovi de f abr i c f i l t er  baghouses,  compl et e wi t h i nl et  and out l et  mani f ol ds,  
pul se j et  or  r ever se gas c l eani ng syst ems,  bags,  bag at t achment  and suppor t  
har dwar e,  and f r ames f or  pent house and hopper  l evel  encl osur es.

2. 2. 3   Li me Sl ur r y Pr epar at i on Syst em

Pr ovi de l i me sl ur r y pr epar at i on syst em i ncl udi ng l i me f eed bi n,  f i l l  pi pe 
and t r uck unl oadi ng connect i on,  bi n vent  f i l t er ,  bi n v i br at or s,  l i me 
f eeder s,  s l aker s,  gr i t  r emoval  equi pment ,  s l aker  pr oduct  t ank,  agi t at or s,  
and dr i ves.   Pr ovi de accessor y equi pment  and cont r ol  panel s t o cont r ol  l i me 
sl ur r y pr epar at i on syst em.   Pr ovi de t anks as r equi r ed by speci f i c  syst em 
desi gn i ncl udi ng s l ur r y mi xi ng t anks,  f eed t anks,  and head t anks.

2. 2. 4   Pumps,  Val ves,  and Mot or s

Pr ovi de pumps i ncl udi ng s l ur r y f eed pumps and pr ocess wat er  pumps.   Pr ovi de 
sump pumps as r equi r ed as a r esul t  of  t he speci f i c  syst em desi gn.   Pr ovi de 
wat er ,  s l ur r y and ai r  pi pi ng ( excl udi ng f i el d- i nst al l ed i nst r ument  ai r  
t ubi ng) ,  pi pi ng suppor t  syst ems,  val ves,  and expansi on j oi nt s r equi r ed f or  
t he FGD syst em wi t hi n t he bat t er y l i mi t s i ndi cat ed.   Pr ovi de el ect r i c  
mot or s f or  i nduced dr af t  f ans,  pumps,  and ot her  equi pment  i ncl uded i n t hi s 
syst em.   Pr ovi de mot or  cont r ol  cent er s as r equi r ed f or  mot or s f ur ni shed 
under  t hi s cont r act  r at ed at  480 vol t s and l ess.   Pr ovi de separ at e mot or  
cont r ol  cent er s f or  each spr ay dr yer  absor ber - baghouse uni t ,  and f or  t he 
l i me sl ur r y pr epar at i on syst em,  compl et e wi t h i nt er nal  cont r ol s wi r ed and 
i nt er l ocked t oget her  and br ought  out  t o t er mi nal  bl ocks f or  r emot e f i el d 
connect i on by t he Cont r act or .

2. 2. 5   Duct wor k and Dr af t  Equi pment

Pr ovi de i nduced dr af t  f ans i ncl udi ng i nl et  boxes,  damper s,  and dr i ves.  
Pr ovi de duct wor k bet ween [ economi zer ] [ ai r  heat er ]  out l et  i nt er f aces and 
st ack i nl et  i ncl udi ng spr ay dr yer  absor ber  bypass r eheat  duct s,  as 
necessar y.   Pr ovi de t est  por t s.   Pr ovi de expansi on j oi nt s,  t ur ni ng vanes,  
damper s,  damper  oper at or s,  and seal  ai r  syst ems i ncl udi ng f abr i c f i l t er  
baghouse damper s.   Pr ovi de gas di st r i but i on devi ces i n duct wor k ahead of  
baghouse t o assur e even f l ow of  gases i nt o baghouse.
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2. 2. 6   I nst r ument at i on and Cont r ol  Devi ces

Pr ovi de syst em cont r ol s and i nst r ument at i on i ncl udi ng l ocal  cont r ol  panel s 
and a r emot e cont r ol  panel  t o be l ocat ed i n t he mai n pl ant  cont r ol  r oom.

2. 2. 7   St r uct ur al  and Mi scel l aneous St eel

Pr ovi de st r uct ur al  and mi scel l aneous st eel  i ncl udi ng st r uct ur al  st eel  f or  
suppor t  of  equi pment ,  duct wor k,  pl at f or ms,  wal kways and st ai r s,  and 
mi scel l aneous f r ami ng.   Pr ovi de st ai r s,  wal kways and access pl at f or ms,  and 
as r equi r ed f or  nor mal  oper at i on and mai nt enance.

2. 3   SI TE FABRI CATED AUXI LI ARY CONSTRUCTI ON

**************************************************************************
NOTE:   Pent house and hopper  encl osur es shal l  be 
speci f i ed.   Encl osed ar eas i mpr ove mai nt enance and 
l ower  heat i ng r equi r ement s.

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

Pr ovi de concr et e f oundat i ons wi t h anchor  bol t s conf or mi ng t o ASTM A307for 
st r uct ur al  st eel  col umns and equi pment .   Al so,  pr ovi de met al  s i di ng and 
r oof i ng,  i nsul at i on,  door s,  wi ndows,  and heat i ng and vent i l at i ng equi pment  
f or  spr ay dr yer  sul f ur  di oxi de absor ber ,  f or  f abr i c f i l t er  baghouse 
pent house and hopper  encl osur es,  and f or  t he l i me sl ur r y pr epar at i on syst em 
encl osur e.   Pr ovi de i nsul at i on and l aggi ng i ncl udi ng necessar y subgi r t s f or  
spr ay dr yer  sul f ur  di oxi de absor ber s,  baghouses,  and duct wor k.   Al so,  
pr ovi de i nsul at i on and heat  t r aci ng f or  pi pi ng,  as necessar y,  and i n 
accor dance wi t h t he equi pment  speci f i cat i on r equi r ement s.   Pr ovi de a r emot e 
bul k l i me st or age si l o,  conveyi ng syst em,  and pi pi ng f or  connect i on t o 
Cont r act or ' s l i me f eed bi n f i l l  pi pi ng.   Pr ovi de ash conveyi ng equi pment  
f r om hopper  f l anges on t he f abr i c  f i l t er  baghouses and t he absor ber  pr oduct  
hol di ng bi ns.   Al so,  wat er  st or age t anks al ong wi t h pot abl e ( non- pr ocess)  
wat er  pi pi ng,  f i r e pr ot ect i on wat er  pi pi ng,  and f i el d- i nst al l ed i nst r ument  
ai r  t ubi ng.   Pr ovi de el ect r i cal  f i el d wi r i ng and condui t ,  l i ght i ng,  and 
mot or  cont r ol  cent er s f or  4, 000- vol t  mot or s.

2. 4   SI TE CONDI TI ONS

**************************************************************************
NOTE:   Dr y and Wet  Bul b Temper at ur e and Dur at i on:

Parameter Season Temper at ur e ( Degr ees C) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]
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Parameter Season Temper at ur e ( Degr ees F) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]

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

Cont r act or  shal l  use s i t e condi t i ons of  el evat i on,  desi gn ambi ent  
t emper at ur e,  and desi gn dr y and wet  bul b t emper at ur e,  and dur at i on 
( di f f er ent i at e f or  di f f er ent  seasons i ncl udi ng f r equency of  occur r ence of  
hi gher  t emper at ur es)  speci f i ed.

2. 5   OPERATI NG I NSTRUCTI ONS

2. 5. 1   St eam Gener at or s

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  and t i t l e 
i n t he bl anks bel ow usi ng f or mat  per  UFC 1- 300- 02.

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

The syst em shal l  be desi gned f or  oper at i on wi t h [ t he boi l er ( s)  speci f i ed i n 
[ _____] ]  [ boi l er ( s)  manuf act ur ed by [ _____] ,  Type [ _____] ,  Model  No.  
[ _____] ] .   The st eam gener at or  i s  [ a new]  [ an exi st i ng]  [ pul ver i zed 
coal - f i r ed]  [ spr eader  st oker - f i r ed]  [ under f eed st oker - f i r ed]  boi l er .   
Oper at i ng condi t i ons f or  each st eam gener at or  at  i t s  maxi mum r at i ng ar e:

a.   Type f i r i ng [ _____]

b.   St eam f l ow,  kg/ s l b/ hr  [ _____]

c.   St eam pr essur e,  kPa ( gage)  psi g [ _____]

d.   St eam t emper at ur e,  degr ees C degr ees F [ _____]

e.   Gr oss heat  i nput ,  kW 106 Bt u/ hr  [ _____]

f .   Excess ai r  l eavi ng boi l er ,  per cent  [ _____]

g.   Gr ade el evat i on,  met er s f eet  above mean sea l evel  [ _____]

For  pur poses of  t he pr oposal ,  t he Cont r act or  shal l  assume t hat  t he gr oss 
heat  i nput  at  any f r act i onal  l oad r at i ng i s t hat  same f r act i on of  t he 
maxi mum r at ed heat  i nput  gi ven above.

2. 5. 2   Fuels

The st eam gener at or  shal l  ut i l i ze a f uel  wi t h f ol l owi ng pr oper t i es:

Coal:
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**************************************************************************
NOTE:   Coal  sour ces var y year  t o year  when pur chased 
by Def ense Fuel  Suppl y Agency ( DFSA) .   Request  a 
cont r act  f or  a l onger  per i od of  t i me.   Speci f i ed 
coal  pr oper t i es shal l  be mai nt ai ned t hr oughout  
l engt h of  cont r act .

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

a.   Sour ce:

State [_____]

Seam [_____]

Area [_____]

b.   Pr oxi mat e Anal ysi s- -  Per cent  ( as r ecei ved) Average Range

Moisture

Vol at i l e Mat t er

Fi xed Car bon

Ash

Hi gher  Heat i ng Val ue,  kJ/ kg Bt u/ l b

c.   Ul t i mat e Anal ysi s- - Per cent  ( as r ecei ved)

Moisture

Carbon

Hydrogen

Nitrogen

Chlorine

Sulfur

Ash

Oxygen ( by Di f f er ence)

Total

d.   Mi ner al  Anal ysi s of  Ash- -  Per cent

Phosphor us Pent oxi de,  P205
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Si l i ca,  Si 02

Fer r i c Oxi de Fe203

Al umi na,  A1203

Ti t ani a,  Ti 02

Li me,  Ca0

Magnesi a,  Mg0

Sul f ur  Tr i oxi de,  S03

Pot assi um Oxi de,  K20

Sodi um Oxi de,  Na202

Oi l  bur ned i n t he st eam gener at or s wi l l  be gr ade [ _____]  f uel  oi l  
conf or mi ng t o ASTM D396.   Boi l er  combust i on i s cont r ol l ed [ manual l y]  
[ aut omat i cal l y ] .   The st andby f uel  i s  [ _____] .

2. 5. 3   Lime

**************************************************************************
NOTE:   Cont r act  f or  l i me shal l  be f or  a per i od 
l onger  t han one year .   Ca0 cont ent  and amount  of  
gr i t  shal l  be mai nt ai ned t hr oughout  l engt h of  
contract.

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

The l i me t o be used i n t he syst em wi l l  be hi gh- cal c i um pebbl e qui ck l i me ( 20 
mm by 0)  ( 3/ 4 i nch by 0) .   The hi gh- cal c i um pebbl e qui ckl i me wi l l  have a 
" hi gh"  r eact i v i t y as def i ned and as det er mi ned by ASTM C110.   The expect ed 
chemi cal  anal ysi s based on ASTM C25 i s as f ol l ows:

Typical ,  Per cent Range,  Per cent

Ca0 ( Avai l abl e) 92.0

Ca0 ( Tot al ) 96.0

Mg0 0.4

Si0 0.7

Fe203 0.09

A1203 0.07

2. 5. 4   Sl aki ng Wat er

The wat er  t o be used f or  l i me sl aki ng wi l l  be boi l er  bl owdown whi ch has 
been di l ut ed wi t h c i t y wat er  f or  cool i ng t o a t emper at ur e of  38 degr ees C 
100 degr ees F.   The f ol l owi ng wat er  qual i t y  cr i t er i a wi l l  be mai nt ai ned:
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Constituent Concentration

Combi ned sul f at e,  sul f i t e and bi sul f at e i ons Less t han 500 mg/ 1

Tot al  di ssol ved sol i ds Less t han 1, 000 mg/ 1

Tot al  suspended sol i ds Less t han 100 mg/ 1

2. 5. 5   Pr ocess Wat er

**************************************************************************
NOTE:   Due t o t he var i abl e pr opor t i oni ng of  t he 
pl ant  wast ewat er  st r eams whi ch wi l l  make up t he 
pr ocess wat er ,  t he qual i t y  of  t hi s wat er  i s  expect ed 
t o be mor e var i abl e t han t hat  of  t he s l aki ng wat er .

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

FGD syst em pr ocesses ot her  t han l i me sl ur r y pr epar at i on and sl ur r y l i ne 
f l ushi ng wi l l  ut i l i ze pl ant  wast ewat er .   Pl ant  wast ewat er  wi l l  consi st  of  a 
mi xt ur e of  var i abl e pr opor t i ons of  boi l er  bl owdown,  cool i ng t ower  bl owdown,  
pr ocess wast ewat er  and pot abl e wat er .

2. 5. 6   Compr essed Ai r

**************************************************************************
NOTE:   When r et r of i t t i ng an exi st i ng power  pl ant  
speci f y i ncr eased vol ume f or  compr essed ai r  syst em.  
I nsul at e syst em wher e appl i cabl e.   Compr essed ai r  
suppl i es wi l l  be as f ol l ows.

1.   Ser vi ce Ai r :   [ _____]  kPa ( gage)  psi g,  dew poi nt  
up t o [ _____]  degr ees C degr ees F at  [ _____]  kPa 
( gage)  psi g.

2.   I nst r ument  Ai r :   [ _____]  kPa ( gage)  psi g,  dew 
poi nt  [ _____]  degr ees C degr ees F at  [ _____]  kPa 
( gage)  psi g.

3.   I nst r ument  Ai r  ( f or  out door  use) :   [ _____]  kPa 
( gage)  psi g,  dew poi nt  [ _____]  degr ees C degr ees F 
at  [ _____]  kPa ( gage)  psi g.

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

The FGD syst em ut i l i zes compr essed ai r  suppl i es f or  ser vi ce ai r  and i ndoor  
and out door  i nst r ument  ai r .

2. 6   DESI GN PARAMETERS

2. 6. 1   Expect ed Fl ue Gas Condi t i ons

**************************************************************************
NOTE:   Pr essur es,  r at es,  and dur at i on of  soot bl owi ng 
wi l l  depend on s i t e condi t i ons and accept abl e 
oper at i ng pr ocedur es.

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

Fl ue gas condi t i ons l eavi ng each st eam gener at or  ar e expect ed t o be as 
f ol l ows:   ( at  [ economi zer ] [ ai r  heat er ]  out l et ,  except  as not ed) .
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Design Range

a.   Gas f l ow,  L/ s

b.   Gas t emper at ur e,  degr ees C ( bef or e [ economi zer ] [ ai r  heat er ] )

c.   Speci f i c vol ume,  L/ kg

d.   Dust  l oadi ng,  gr am/ L

e.   Absol ut e humi di t y,  kg H20/ kg dr y gas

Nor mal  oper at i on

Dur i ng soot bl owi ng

f .   S02,  kg/ s ( f ul l  l oad)

Design Range

a.   Gas f l ow,  acf m

b.   Gas t emper at ur e,  degr ees F ( bef or e [ economi zer ] [ ai r  heat er ] )

c.   Speci f i c vol ume,  acf / l b

d.   Dust  l oadi ng,  gr / acf

e.   Absol ut e humi di t y,  l b H20/ l b dr y gas

Nor mal  oper at i on

Dur i ng soot bl owi ng

f .   S02,  l b/ hr  ( f ul l  l oad)

Condi t i ons dur i ng soot bl owi ng ar e based on t he i nj ect i on of  st eam [ _____]  
kPa ( gage)  psi gat  a r at e of  [ _____]  kg/ s l bs/ mi n dur i ng t he soot bl owi ng 
cycl e.   The cycl e i s expect ed t o l ast  appr oxi mat el y [ _____]  mi nut es.

2. 6. 2   Spr ay Dr yer  Absor ber s

**************************************************************************
NOTE:   Speci f i ed per cent  sul f ur  di oxi de r emoval  must  
be i dent i cal  t o par agr aph ent i t l ed " QUALI TY 
ASSURANCE."

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

Each spr ay dr yer  absor ber  shal l  be desi gned i n conj unct i on wi t h i t s  
associ at ed f abr i c f i l t er  baghouse t o r emove a mi ni mum of  [ _____]  per cent  of  
t he sul f ur  di oxi de pr esent  i n t he f l ue gas l eavi ng t he st eam gener at or  f or  
any f l ue gas condi t i on speci f i ed and bur ni ng any coal  wi t hi n t he r ange 
specified.
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2. 6. 3   Fabr i c Fi l t er  Baghouses

**************************************************************************
NOTE:   Emi ssi on r at es wi l l  depend upon l ocal  or  
st at e ai r  pol l ut i on r egul at i ons.   Negot i at i ons wi t h 
t he agenci es may be necessar y.

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

**************************************************************************
NOTE:   Typi cal  f l y  ash densi t i es ar e 560 kg/ m 335 
l bs/ f t 3 f or  hopper  desi gn capaci t y and 1440 kg/ m3 90 
l bs/ f t 3 f or  hopper  desi gn l oad.

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

**************************************************************************
NOTE:   Dr y and Wet  Bul b Temper at ur e and Dur at i on:

Parameter Season Temper at ur e ( Degr ees C) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]

Parameter Season Temper at ur e ( Degr ees F) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]

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

Each f abr i c f i l t er  baghouse shal l  be desi gned t o r educe maxi mum par t i cul at e 
emi ssi ons l eavi ng t he baghouse t o not  mor e t han [ _____]  kg/ 106 kJ l bs/ 106 
Bt u of  heat  i nput  t o t he boi l er  f or  any gas f l ow condi t i ons speci f i ed and 
bur ni ng any coal  wi t hi n t he speci f i ed r ange.   Each f abr i c f i l t er  baghouse 
shal l  be di v i ded i nt o a mi ni mum of  f l ue modul es.   The maxi mum ai r - t o- c l ot h 
r at i o excl udi ng one modul e f or  c l eani ng and one modul e f or  mai nt enance 
shal l  be 4. 0 f or  pul se- j et  uni t s or  2. 25 i ncl udi ng t he r ever se gas vol ume,  
f or  r ever se gas uni t s wi t h t he spr ay dr yer  oper at i ng at  t he desi gn gas f l ow 
speci f i ed i n par agr aph ent i t l ed " Expect ed Fl ue Gas Condi t i ons. "   
Cal cul at i on of  ai r - t o- c l ot h r at i o f or  r ever se gas f abr i c f i l t er  baghouses 
shal l  excl ude t hi mbl e,  r i ng,  and cuf f  ar ea cover ed by bags.   Pul se- j et  
f abr i c f i l t er  baghouses,  i f  pr ovi ded,  shal l  be desi gned f or  of f - l i ne 
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cl eani ng dur i ng nor mal  oper at i on wi t h t he capabi l i t y  f or  on- l i ne c l eani ng 
when r equi r ed.  Rever se gas f abr i c  f i l t er  baghouses shal l  pr ovi de a maxi mum 
of  t hr ee- bag r each.   Rever se gas bag cl eani ng syst ems shal l  pr ovi de a 
mi ni mum of  9 l i t er  per  second per  squar e met er  1. 75 cubi c f eet  per  mi nut e 
per  squar e f oot  of  f abr i c t o be c l eaned.  Hopper  capaci t y shal l  al l ow f or  a 
mi ni mum of  t en hour s st or age at  maxi mum f l y ash and absor ber  pr oduct  
mat er i al  l oadi ng.   Hopper  desi gn capaci t y shal l  be based on a f l y  ash 
densi t y of  [ _____]  k i l ogr am per  cubi c met er  pounds per  cubi c f eet .   Hopper  
desi gn st r engt h shal l  be based on f l y  ash densi t y of  [ _____]  kg per  cubi c 
met er  pound per  cubi c f eet  pl us t he suppor t  of  454 kg 1, 000 pounds of  ash 
handl i ng equi pment  per  hopper .   St r uct ur al  desi gn shal l  be based on t he 
assumpt i on t hat  t he hopper  i s f ul l  of  ash up t o t he bot t om of  t he bags f or  
pul se- j et  uni t s or  up t o t he t ube sheet  f or  r ever se gas uni t s.   Fabr i c 
f i l t er  baghouse st r uct ur al  desi gn t emper at ur e r ange:   [ _____]  t o [ _____]  
degr ees C degr ees F.

2. 6. 4   Li me Sl ur r y Pr epar at i on Syst em

**************************************************************************
NOTE:   Desi gn s l aker  encl osur e wi t h adequat e access 
ar ea ar ound f eeder s,  s l aker s,  and gr i t  r emoval  
equi pment  t o per f or m r equi r ed mai nt enance.

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

A si ngl e l i me sl ur r y pr epar at i on syst em shal l  ser ve al l  spr ay dr yer  
absor ber s.   The l i me f eed bi n shal l  be s i zed t o st or e at  l east  t he quant i t y 
of  l i me r equi r ed f or  72 hour s oper at i on of  t wo st eam gener at or s at  t he 
maxi mum sul f ur  di oxi de r at e speci f i ed and at  t he guar ant eed st oi chi omet r y.  
The mi ni mum st or age vol ume shal l  be [ _____]  cubi c met er  f eet .   Pr ovi de t he 
bi n wi t h t wo coni cal  hopper s.   The l i me f eed bi n shal l  be capabl e of  
r ecei v i ng l i me ei t her  di r ect l y f r om sel f - unl oadi ng bl ower  t r ucks or  f r om a 
r emot e s i l o and pneumat i c conveyi ng syst em t o be pr ovi ded by t he 
Cont r act or .   Li me shal l  be s l aked wi t h det ent i on or  past e- t ype s l aker s.   
Two f ul l - capaci t y l i me f eeder s and sl aker s shal l  be pr ovi ded.   Each l i me 
f eeder  and sl aker  shal l  be s i zed t o pr ovi de 110 per cent  of  t he s l ur r y 
quant i t y r equi r ed dur i ng oper at i on of  2 st eam gener at or s at  t he maxi mum 
sul f ur  di oxi de r at e speci f i ed.   The t ur ndown capabi l i t y  f r om t hi s desi gn 
capaci t y shal l  be at  l east  10 t o one.   The l i me sl ur r y pr epar at i on syst em 
shal l  pr ovi de 100 per cent  i nst al l ed spar e capaci t y  f eeder s,  s l aker s,  and 
gr i t  r emoval  equi pment .   The l i me sl ur r y syst em wi l l  oper at e wi t h one 
equi pment  t r ai n i n oper at i on and one as backup.   The FGD syst em cont r ol  
panel  i n t he st eam pl ant  cont r ol  r oom shal l  pr ovi de compl et e oper at i onal  
moni t or i ng of  and al ar m annunci at i on f or  each equi pment  t r ai n.   Capabi l i t y  
f or  emer gency shut down of  t he l i me sl ur r y pr epar at i on syst em shal l  be 
pr ovi ded at  t he FGD syst em cont r ol  panel .   Fai l ur e of  t he oper at i ng 
equi pment  t r ai n t o r espond t o t he aut omat i c st ar t  s i gnal  f r om t he l ow t ank 
l evel  swi t ch shal l  be al ar med i n t he cont r ol  r oom.   The sl ur r y t ank st or age 
capaci t y bet ween t he l ow and l ow- l ow l evel s shal l  be suf f i c i ent  t o al l ow 
t i me f or  t he cont r ol  r oom oper at or  t o di spat ch oper at i ons per sonnel  t o t he 
l i me sl ur r y pr epar at i on syst em t o st ar t - up t he backup t r ai n and t o pr ovi de 
s l ur r y t o t he t ank bef or e t he l ow- l ow l evel  i s  r eached.   Encl osed f eeder s 
shal l  i ncl ude equi pment  t o pr ot ect  t he l i me f r om moi st ur e.   Sl aker s shal l  
di schar ge s l ur r y by gr avi t y f l ow i nt o pr oduct  t ank.   Sl ur r y pr epar at i on 
syst em shal l  i nc l ude posi t i ve means of  r emovi ng suf f i c i ent  gr i t  f r om t he 
s l ur r y t o assur e pr oper  oper at i on of  t he s l ur r y f eed syst em and t he spr ay 
at omi zer s.   Gr i t  shal l  be conveyed t o a di sposal  bi n pr ovi ded by t he 
Gover nment .   Pr ovi de emer gency eyewash st at i ons at  each l evel  i n t he l i me 
sl ur r y pr epar at i on syst em encl osur e.   Pr ovi de pi pi ng t o ext er i or  of  
encl osur e f or  connect i on t o pot abl e wat er  pi pi ng syst em pr ovi ded by t he 

SECTI ON 23 51 43. 00 20  Page 36



Contractor.

2. 6. 5   Ductwork

**************************************************************************
NOTE:   Duct wor k vel oci t i es shal l  be such t o mai nt ai n 
sel f - c l eani ng condi t i ons.

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

Duct wor k upst r eam of  t he f abr i c f i l t er  baghouse out l et s shal l  be desi gned 
f or  a vel oci t y of  [ _____]  met er  per  second f eet  per  mi nut e at  t he desi gn 
f l ue gas f l ow,  speci f i ed i n par agr aph ent i t l ed " Expect ed Fl ue Gas 
Condi t i ons. "   Duct wor k downst r eam of  t he f abr i c f i l t er  baghouse out l et s 
shal l  be desi gned f or  a vel oci t y of  [ _____]  m/ s f pm at  t he desi gn f l ue gas 
f l ow,  speci f i ed i n par agr aph ent i t l ed " Expect ed Fl ue Gas Condi t i ons. "   
Duct wor k f r om t he f abr i c f i l t er  baghouse out l et  t o t he st ack i nl et  shal l  be 
desi gned t o wi t hst and a t r ansi ent  i nt er nal  pr essur e ( 80 per cent  of  y i el d 
st r engt h)  r ange of  mi nus 2490 Pa t o pl us 7470 Pa 10 i nches Wat er  Col umn 
( WC)  t o pl us 30 i nches WC wi t hout  per manent  def or mat i on of  any st r uct ur al  
member  at  y i el d or  i n buckl i ng.

2. 6. 6   I nduced Dr af t  Fans

**************************************************************************
NOTE:   Pr essur es and ai r  f l ows wi l l  be s i t e speci f i c  
and wi l l  r equi r e syst em anal ysi s.

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

**************************************************************************
NOTE:   Dr y and Wet  Bul b Temper at ur e and Dur at i on:

Parameter Season Temper at ur e ( Degr ees C) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]

Parameter Season Temper at ur e ( Degr ees F) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]
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Parameter Season Temper at ur e ( Degr ees F) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Wet  Bul b Jun-Sep [_____] [_____]

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

Test  bl ock f l ow capaci t y shal l  be [ _____]  act ual  l i t er  per  second cubi c 
f eet  per  mi nut e.   Test  bl ock st at i c pr essur e shal l  be 140 per cent  of  t he 
st at i c pr essur e r equi r ed t o wi t hdr aw [ _____]  L/ s cf m f r om t he 
[ economi zer ] [ ai r  heat er ]  out l et  i nt er f ace t hr ough t he FGD syst em and t o 
pr ovi de [ _____]  Pa i nches WC at  t he st ack i nl et  pl us [ _____]  Pa i nches WC 
whi ch i s equal  t o 140 per cent  of  t he st at i c pr essur e r equi r ed t o wi t hdr aw 
t he desi gn f l ow f r om t he st eam gener at or  t o t he [ economi zer ]  [ ai r  heat er ]  
out l et .   The st at i c pr essur e r equi r ement  shal l  be based upon nor mal  
oper at i on of  t he FGD syst em,  except  t hat  t he f an i nl et  t emper at ur e shal l  be 
assumed t o have t he val ue speci f i ed i n par agr aph ent i t l ed " Sul f ur  Di oxi de 
Removal  Per f or mance Guar ant ees. "   The desi gn and const r uct i on of  t he f an 
shal l  be capabl e of  wi t hst andi ng oper at i on at  t he maxi mum gas f l ow and 
t emper at ur es whi ch woul d r esul t ,  i f  t he spr ay dr yer  was not  i n oper at i on.   
Test  bl ock capaci t y and st at i c pr essur e shal l  be cal cul at ed assumi ng i nl et  
gas t emper at ur e t o be 93 degr ees C 200 degr ees F.        Desi gn ambi ent  
t emper at ur e f or  l ubr i cat i on syst em shal l  be [ _____]  degr ee C degr ee F t o 
[ _____]  degr ee C degr ee F.   I nduced dr af t  f an speed shal l  not  exceed 
[ _____]  r pm.

2. 6. 7   Sul f ur  Di oxi de Removal  Per f or mance Guar ant ees

**************************************************************************
NOTE:   Stoichiometry  f or  dr y scr ubbi ng i s def i ned as 
t he mol es of  f r esh s l aked sor bent  i nt r oduced t o t he 
syst em di v i ded by t he mol es t heor et i cal l y  r equi r ed 
f or  compl et e r eact i on wi t h al l  of  t he sul f ur  di oxi de 
ent er i ng t he syst em whet her  or  not  i t  i s  al l  
r emoved.   Thi s i s  opposed t o wet  scr ubbi ng wher e 
st oi chi omet r y i s  gener al l y  based on mol es of  sul f ur  
di oxi de r emoved by t he syst em.   Absor bent  
st oi chi omet r y di r ect l y af f ect s sul f ur  di oxi de 
r emoval  i n t he spr ay dr yer .   For  exampl e,  a r epor t ed 
st oi chi omet r i c r at i o of  1. 2 f or  a dr y syst em 
achi evi ng 80 per cent  sul f ur  di oxi de r emoval  woul d be 
equi val ent  t o 1. 5 f or  a wet  scr ubbi ng syst em.   The 
absor bent  st oi chi omet r y may be r ai sed by an i ncr ease 
i n t he amount  of  absor bent  f ed t o t he spr ay dr yer .  A 
hi gher  absor bent  st oi chi omet r y enhances r emoval  of  
sul f ur  di oxi de.

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

**************************************************************************
NOTE:   The compensat or y damages f or  exceedi ng t he 
guar ant eed st oi chi omet r y wi l l  be det er mi ned on t he 
basi s of  $_____ f or  each 45 g mol e CaO/ g mol e 0. 10 
l b mol e CaO/ l b mol e sul f ur  di oxi de i ncr ease above 
t he guar ant eed st oi chi omet r i c r at i o.   Deduct i on of  
compensat or y damages,  i f  any,  shal l  be i ncl uded i n 
t he pr ocessi ng of  t he f i nal  payment .   The 
compensat or y damages exceedi ng guar ant ees power  
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consumpt i on wi l l  be det er mi ned on t he basi s of  
$_____ / kW.   Deduct i on of  compensat or y damages,  i f  
any,  shal l  be i ncl uded i n t he pr ocessi ng of  t he 
f i nal  payment .   The t ot al  power  consumpt i on wi l l  be 
measur ed at  t he Gover nment ' s power  i nput  t o t he FGD 
syst em dur i ng t he f i nal  accept ance t est s.

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

The guar ant eed sul f ur  di oxi de r emoval  ef f i c i ency of  t he Fl ue Gas Cl eani ng 
Syst em shal l  not  be l ess t han [ _____]  per cent  and t he out l et  sul f ur  di oxi de 
emi ssi on shal l  not  exceed [ _____]  kg/ 106 kJ l b/ 106 Bt u f or  any l oad on t he 
st eam gener at or s down t o 30 per cent  of  maxi mum r at i ng whi l e i n any nor mal  
oper at i ng mode ( excl udi ng soot bl owi ng)  and bur ni ng any coal  wi t hi n t he 
r ange speci f i ed,  when t he Gover nment  pr ovi des l i me,  wat er ,  compr essed ai r ,  
and ot her  ut i l i t i es t o t he i nt er f ace poi nt s i n accor dance wi t h t he 
Cont r act or ' s pr ocess f l ow di agr ams,  mat er i al  bal ances,  and t hese 
speci f i cat i ons.   Cont r act or  shal l  guar ant ee t he r emoval  ef f i c i ency 
speci f i ed wi t h any t wo boi l er s and t hei r  associ at ed f l ue gas c l eani ng 
equi pment  i n oper at i on at  f ul l  l oad.   For  [ _____]  per cent  sul f ur  di oxi de 
r emoval  ef f i c i ency,  t he Cont r act or  shal l  guar ant ee t he maxi mum syst em 
st oi chi omet r y ( l b- mol e of  Ca0 per  l b- mol e of  S02 ent er i ng t he syst em)  at  
bot h 100 per cent  and 50 per cent  of  t he maxi mum r at i ng of  t he st eam 
gener at or  and bur ni ng any coal  wi t hi n t he r ange speci f i ed.   The guar ant ee 
at  50 per cent  r at i ng shal l  be based on 50 per cent  of  t he desi gn gas f l ow by 
wei ght  and an i nl et  gas t emper at ur e of  121 degr ees C 250 degr ees F.   
Cont r act or  shal l  speci f y mi ni mum qual i t y  of  l i me on whi ch st oi chi omet r y 
cal cul at i ons ar e based as 90 per cent  avai l abl e CaO by wei ght .   Any i ncr ease 
i n t he guar ant eed st oi chi omet r y at  50 per cent  r at i ng and f i r i ng t he aver age 
coal  wi l l  r educe t he cont r act  pr i ce.   The oper at i ng st oi chi omet r y wi l l  be 
measur ed dur i ng t he f i nal  accept ance t est s.   The measur ement s wi l l  be made 
under  nor mal  oper at i on and no speci al  c l eani ng,  adj ust ment s or  ot her  
pr epar at i ons wi l l  be al l owed.   Cont r act or  shal l  i ncl ude i n t he desi gn of  
t he FGD syst em t he necessar y pr ovi s i ons f or  accur at e det er mi nat i on of  
oper at i ng st oi chi omet r y.   The pr oposal  shal l  i ncl ude a descr i pt i on of  t he 
met hod by whi ch st oi chi omet r y may be det er mi ned.   Cont r act or  shal l  
guar ant ee t hat  an at omi zer  can be changed out  whi l e t he st eam gener at or  
whi ch i t  ser ves i s oper at i ng.

2. 6. 8   Par t i cul at e Removal  Per f or mance Guar ant ees

**************************************************************************
NOTE:   Emi ssi on r at es wi l l  depend upon l ocal  or  
st at e ai r  pol l ut i on r egul at i ons.   Negot i at i ons wi t h 
t he agenci es may be necessar y.

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

The maxi mum par t i cul at e emi ssi on l eavi ng t he f abr i c f i l t er  baghouses shal l  
not  exceed [ _____]  kg/ 106 kJ l b/ 106 Bt u f or  any f l ue gas condi t i ons as 
speci f i ed whi l e i n any oper at i ng condi t i on and bur ni ng any coal  wi t hi n t he 
r anges speci f i ed.   The maxi mum par t i cul at e emi ssi on shal l  be def i ned as t he 
aver age of  t hr ee compl et e t est  r uns whi ch shal l  i ncl ude a pr opor t i onal  par t  
of  t he boi l er  soot bl owi ng cycl e.   Bag l i f e shal l  be guar ant eed f or  a 
mi ni mum of  t wo year s af t er  dat e of  f i r st  f l ue gas passage t hr ough t he bags.  
Fabr i c f i l t er  baghouse wi l l  nor mal l y be bypassed dur i ng 100 per cent  oi l  
f i r i ng due t o pl uggi ng of  bags,  bag guar ant ee shal l  be based upon coal / oi l  
and soot  combi nat i on f i r i ng onl y.   Soot  bl owi ng,  wi t h f abr i c f i l t er  
baghouse i n oper at i on,  shal l  not  voi d guar ant ee.   I f  10 per cent  or  mor e of  
t he bags i n any gi ven compar t ment  f ai l  wi t hi n t he guar ant ee per i od,  t he 
Cont r act or  shal l  r epl ace and i nst al l  al l  bags i n t hat  compar t ment  at  hi s 
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own expense.   Repl acement  of  bags on a one- by- one as- f ai l s  basi s wi l l  not  
nor mal l y be al l owed.   However ,  t he Cont r act or  wi l l  be gr ant ed t he 
oppor t uni t y t o l ocat e and r epl ace bags whi ch f ai l  wi t hi n 30 days of  i ni t i al  
st ar t - up of  each baghouse due t o def i c i enci es i n manuf act ur e or  i mpr oper  
installation.

2. 6. 9   Li me Sl ur r y Syst em Per f or mance Guar ant ees

The Cont r act or  guar ant ees t hat  t he Gas Cl eani ng Syst em shal l  meet  t he above 
speci f i ed per f or mance,  based on t he pr ocess mat er i al  bal ances submi t t ed.  
The guar ant eed pr ocess mat er i al  bal ances shal l  be based on t he f ol l owi ng:  
( a)  Li me anal ysi s and coal  anal ys i s as speci f i ed,  ( b)  s l aki ng wat er  
anal ysi s and t emper at ur e as speci f i ed,  and ( c)  speci f i ed gas f l ows and 
oper at i ng condi t i ons.   The Cont r act or  shal l  guar ant ee t he capaci t y of  each 
l i me sl aker  at  110 per cent  of  l i me quant i t y r equi r ed at  maxi mum sul f ur  
di oxi de r at e.

2. 6. 10   Dr af t  Equi pment  Per f or mance Guar ant ees

The Cont r act or  shal l  guar ant ee t hat  damper s have no l eakage of  f l ue gas t o 
t he at mospher e.   The Cont r act or  shal l  guar ant ee t he maxi mum l eakage acr oss 
each damper  when t he damper s ar e i n t he c l osed posi t i on and ar e oper at i ng 
at  t he desi gn condi t i ons.

2. 6. 11   FGD Syst em Oper at i onal  Per f or mance Guar ant ees

**************************************************************************
NOTE:   The compensat or y damages f or  exceedi ng t he 
guar ant eed st oi chi omet r y wi l l  be det er mi ned on t he 
basi s of  $_____ f or  each 45 g mol e CaO/ g mol e 0. 10 
l b mol e CaO/ l b mol e sul f ur  di oxi de i ncr ease above 
t he guar ant eed st oi chi omet r i c r at i o.   Deduct i on of  
compensat or y damages,  i f  any,  shal l  be i ncl uded i n 
t he pr ocessi ng of  t he f i nal  payment .   The 
compensat or y damages exceedi ng guar ant ees power  
consumpt i on wi l l  be det er mi ned on t he basi s of  
$_____ / kW.   Deduct i on of  compensat or y damages,  i f  
any,  shal l  be i ncl uded i n t he pr ocessi ng of  t he 
f i nal  payment .   The t ot al  power  consumpt i on wi l l  be 
measur ed at  t he Gover nment ' s power  i nput  t o t he FGD 
syst em dur i ng t he f i nal  accept ance t est s.

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

The Cont r act or  shal l  guar ant ee t he maxi mum FGD syst em power  consumpt i on 
wi t h one boi l er  uni t  i n oper at i on at  t he maxi mum r at i ng and bur ni ng any 
coal  wi t hi n t he r ange speci f i ed.   The guar ant eed maxi mum power  consumpt i on 
shal l  i ncl ude t he power  consumpt i on f or  equi pment  of  t he FGD syst em 
pr ovi ded under  t hi s cont r act  whi ch woul d be i n use when one boi l er  i s  i n 
oper at i on.   Any i ncr ease i n t hi s t ot al  guar ant eed power  consumpt i on wi l l  
r educe t he cont r act  pr i ce.   The t ot al  power  consumpt i on wi l l  be measur ed at  
t he Gover nment ' s  power  i nput  t o t he FGD syst em dur i ng t he f i nal  accept ance 
t est s.   Speci f i cal l y ,  wat t - hour  met er s accur at e t o wi t hi n one per cent  wi l l  
be used t o measur e aver age power  consumpt i on at  t he mot or  cont r ol  cent er s,  
t he i nduced dr af t  f an dr i ve mot or  and t he at omi zat i on ai r  compr essor  dr i ve 
mot or  ( i f  appl i cabl e)  dur i ng t he per i od of  t he per f or mance t est s.   The 
measur ement s wi l l  be made under  nor mal  oper at i on and no speci al  c l eani ng,  
adj ust ment s or  ot her  pr epar at i ons wi l l  be al l owed.  Desi gn and oper at i on of  
t he FGD syst em shal l  be based upon t he r equi r ement  t hat  st ack i nl et  
t emper at ur e di f f er ent i al  above aci d dew poi nt  shal l  not  dr op bel ow mi nus 7 
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degr ees C bel ow 20 degr ees F and t hat  f abr i c f i l t er  baghouse i nl et  
t emper at ur e di f f er ent i al  above aci d dew poi nt  shal l  not  dr op bel ow 17 
degr ees C 30 degr ees F.   Oper at i ng t emper at ur es wi l l  be mai nt ai ned at  or  
above t hese l evel s dur i ng per f or mance t est i ng.   The Cont r act or  shal l  
guar ant ee t he maxi mum pr essur e dr op acr oss t he ent i r e syst em at  desi gn f l ue 
gas f l ow r at e.   The Cont r act or  shal l  guar ant ee t hat  t he sound l evel s 
speci f i ed f or  t he baghouses,  pumps,  mot or s,  and val ves wi l l  not  be exceeded.

2. 7   SPRAY DRYER ABSORBERS

**************************************************************************
NOTE:   Dr y and Wet  Bul b Temper at ur e and Dur at i on:

Parameter Season Temper at ur e ( Degr ees C) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]

Parameter Season Temper at ur e ( Degr ees F) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]

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

Fur ni sh and del i ver  [ _____]  spr ay dr yer  absor ber s,  compl et e wi t h s l ur r y 
at omi zer  uni t s and accessor i es f or  a compl et e and oper abl e i nst al l at i on.  
Each spr ay dr yer  absor ber  shal l  meet  t he per f or mance cr i t er i a speci f i ed i n 
par agr aph ent i t l ed " Sul f ur  Di oxi de Removal  Per f or mance Guar ant ees. "   The 
absor ber s shal l  be const r uct ed of  st eel  pl at e of  6 mm 1/ 4 i nchmi ni mum 
t hi ckness,  conf or mi ng t o ASTM A36/ A36M.   St r uct ur al  st eel  desi gn shal l  be 
as speci f i ed i n par agr aph ent i t l ed " St r uct ur al  and Mi scel l aneous St eel . "   
St r uct ur al  desi gn t emper at ur e r ange shal l  be [ _____]  t o 204 degr ees C 400 
degr ees F.   Ext er nal  st i f f eni ng r i bs shal l  be spaced as r equi r ed t o pr ovi de 
suppor t  f or  t he vessel  shel l ,  equi pment ,  wal kways,  pent house,  monor ai l ,  and 
hoi st .  St i f f ener s shal l  be s i zed and posi t i oned t o pr ovi de a uni f or ml y 
cur ved sur f ace f or  t he i nst al l at i on of  i nsul at i on and l aggi ng.   St r uct ur al  
wel ded seams shal l  be seal  wel ded.   Joi nt s shal l  be pr ovi ded so t hat  t hey 
can be assembl ed ai r t i ght .   Each spr ay dr yer  absor ber  shal l  be pr ovi ded 
wi t h t he necessar y f r ami ng f or  a pent house t o pr ovi de shel t er  of  at omi zer s,  
mot or s,  l ubr i cat i on syst ems,  cont r ol  devi ces and ot her  equi pment  l ocat ed 
above t he spr ay chamber .   Emer gency eyewash st at i ons shal l  be pr ovi ded i n 
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each pent house.   Pot abl e wat er  pi pi ng t o eyewash st at i ons wi l l  be pr ovi ded 
by t he Cont r act or .   The pent house desi gn shal l  be such t hat  t he over al l  
cy l i ndr i cal  appear ance of  t he absor ber  shal l  be mai nt ai ned.  The r ot at i ng 
assembl y of  each at omi zer  uni t  shal l  be t est ed f or  dynami c and st at i c 
bal ance usi ng t he act ual  dr i ver .   Compl et e t est  r epor t s shal l  be submi t t ed 
t o t he Cont r act i ng Of f i cer .   Not i f y t he Cont r act i ng Of f i cer ,  i n wr i t i ng,  at  
l east  20 days i n advance of  t he t est s so t hat  he or  hi s r epr esent at i ve can 
be pr esent .   The mot or  dr i ver s shal l  be t est ed as speci f i ed i n par agr aph 
ent i t l ed " Pumps,  Val ves,  Mot or s. "   Two- f l ui d nozzl e at omi zer  assembl i es 
shal l  be t est ed f or  pr oper  at omi zat i on per f or mance,  pl uggi ng r esi st ance and 
wear  r esi st ance dur i ng act ual  f l ow of  l i me sl ur r y and compr essed ai r  
t hr ough t he nozzl e,  as r equi r ed dur i ng oper at i on.  Submi t  i nf or mat i on on t he 
cat egor i es gener al  ar r angement ,  f oundat i on desi gn,  st r uct ur al  f abr i cat i on,  
pi pi ng,  er ect i on,  i nsul at i on,  i nst r ument at i on,  wi r i ng,  and el ect r i c  
mot or s.   Ext er i or  f er r ous met al  sur f aces of  t he spr ay dr yer  absor ber  
syst ems i ncl udi ng,  but  not  l i mi t ed t o,  absor ber  vessel s,  hol di ng bi ns,  
suppor t  st eel ,  mani f ol ds,  handr ai l s  and ki ckpl at e shal l  be pr oper l y  c l eaned 
and shop pr i med,  as speci f i ed.  Mechani cal  and el ect r i cal  component  
equi pment ,  such as at omi zer  machi ner y and cont r ol  panel s shal l  be pr ovi ded 
wi t h t he manuf act ur er ' s st andar d f i ni shes.   Fer r ous sur f aces whi ch shoul d 
not  be pai nt ed and ar e subj ect  t o cor r osi on shal l  be pr ot ect ed f or  t he 
per i od dur i ng shi pment  and st or age wi t h a sui t abl e r ust - pr event at i ve 
compound as r ecommended by manuf act ur er .

2. 7. 1   Spr ay Dr yer  Absor ber  Vessel

The spr ay dr yer  vessel  shal l  be cyl i ndr i cal  wi t h a 60- degr ee coni cal  bot t om 
sect i on or  wi t h a t r ough- shaped bot t om sect i on wi t h a mi ni mum si desl ope of  
60 degr ees above t he hor i zont al .   Pr ovi de r epl aceabl e wear  pl at es,  wher e 
necessar y.   The absor ber  vessel  shal l  be gas- t i ght  and desi gned f or  a 
t r ansi ent  condi t i on ( 80 per cent  of  y i el d st r engt h)  at  i nt er nal  pr essur es of  
at  l east  pl us 4980 and mi nus 7470 Pa 20 and mi nus 30 i nches wat er  gage.   
St i f f ener s shal l  be of  equal  dept h t o pr ovi de a uni f or m sur f ace t o r ecei ve 
i nsul at i on.   The bot t om sect i on of  t he vessel  shal l  be pr ovi ded wi t h hopper  
heat er s as speci f i ed i n par agr aph ent i t l ed " Fabr i c  Fi l t er  Baghouse. "   
Heat er s shal l  cover  t he bot t om one- t hi r d of  t he hopper  sur f ace ar ea.   
Pr ovi de t he hopper  wi t h poke hol es,  f l anged di schar ge openi ng,  mechani cal  
v i br at or s,  st r i ke pl at e and nucl ear  l evel  swi t ches,  as speci f i ed i n 
par agr aph ent i t l ed " Hopper s. "   A mi ni mum of  one access door  on s i de of  
vessel ,  as speci f i ed i n par agr aph ent i t l ed " Access, "  shal l  be pr ovi ded f or  
access t o t he vessel  i nt er i or  f or  mai nt enance.   Pr ovi de access door s wi t h 
ext er nal  l at ches and t i ght eni ng devi ces whi ch wi l l  al l ow f or  gasket  
shr i nkage and yet  pr oduce a gas- t i ght  seal .   Door s shal l  be pr ovi ded wi t h 
means f or  padl ocki ng i n t he open posi t i on.   Access shal l  be suf f i c i ent  t o 
al l ow i nspect i on of  t he vessel  i nt er i or  and r emoval  and r epl acement  of  any 
i nt er nal  par t s subj ect  t o er osi on or  cor r osi on.

2. 7. 2   Spr ay Dr yer  At omi zer s

Each spr ay dr yer  sul f ur  di oxi de absor ber  shal l  be pr ovi ded wi t h s l ur r y 
at omi zer s of  t he r ot ar y or  t wo- f l ui d nozzl e t ype,  as speci f i ed i n t he 
f ol l owi ng sect i ons.   Equi p t he spr ay dr yer  sul f ur  di oxi de absor ber s wi t h 
vanes,  damper s,  di sper ser s,  and di st r i but or s r equi r ed t o ensur e pr oper  
cont act  of  t he f l ue gas wi t h t he at omi zed l i me sl ur r y.   These devi ces shal l  
be desi gned t o pr event  mal di st r i but i on and shor t  c i r cui t i ng of  f l ue gas and 
l ocal i zed abr asi ve i mpi ngement  of  f l y  ash on absor ber  i nt er nal s.   The gas 
di sper ser s shal l  be desi gned t o pr event  t he at omi zer  spr ay f r om i mpi ngi ng 
on or  wet t i ng t he vessel  wal l .   Desi gn t he gas di st r i but i on devi ces t o 
pr ovi de cont act  bet ween t he gas and t he at omi zed s l ur r y as necessar y t o 
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mai nt ai n syst em per f or mance t hr oughout  t he gas f l ow r ange.   Mat er i al s of  
const r uct i on shal l  be sui t abl e f or  use i n t he f l ue gas envi r onment .

2. 7. 2. 1   Rot ar y At omi zer s

Pr ovi de a s i ngl e s l ur r y at omi zer  f or  each spr ay dr yer  absor ber ,  compl et e 
wi t h el ect r i c  mot or  dr i ve,  power  t r ansmi ssi on assembl y,  l ubr i cat i on syst em,  
at omi zer  wheel ,  and oper at i onal  moni t or i ng and cont r ol  syst em.   At omi zer s 
suppl i ed under  t hi s par agr aph shal l  be of  t he r ot ar y desi gn and shal l  have 
a pr oven r ecor d of  ef f i c i ent  and r el i abl e ser vi ce i n pr evi ous l i me sl ur r y 
appl i cat i ons.   Pr ovi de at omi zer s wi t h qui ck di sconnect s on t he at omi zer  
mot or  and f eed syst em t o al l ow r api d changeout  of  at omi zer s whi l e t he st eam 
gener at or s ar e on- l i ne.   The at omi zer s mot or  dr i ve shal l  be as speci f i ed i n 
par agr aph ent i t l ed " Pumps,  Val ves,  Mot or s. "   The t r ansmi ssi on connect i ng 
t he dr i ve mot or  t o t he at omi zer  shal l  be of  t he bel t  or  gear - box t ype.   The 
t r ansmi ssi on assembl y shal l  be desi gned t o pr oduce t he wheel  t i p speed 
r equi r ed f or  pr oper  s l ur r y at omi zat i on over  t he r ange of  oper at i ng 
condi t i ons,  and shal l  be pr ovi ded wi t h a s i mpl e means of  changi ng t he wheel  
t i p speed,  so t hat  t he desi gn val ue can be changed i f  oper at i onal  
exper i ence i ndi cat es t he need f or  adj ust ment .   The wheel  t i p speed shal l  be 
a mi ni mum of  137 met er s per  second 450 f eet  per  second.   Gear  uni t s  shal l  
compl y wi t h al l  appl i cabl e AGMA st andar ds.   Bear i ngs shal l  be t he 
manuf act ur er ' s st andar d desi gn f or  t hi s appl i cat i on.   Bear i ngs shal l  have 
an oper at i ng l i f e of  at  l east  6, 000 hour s.   Pr ovi de a compl et e l ubr i cat i on 
syst em f or  each i nst al l ed at omi zer  i ncl udi ng necessar y pumps,  r eser voi r s,  
f i l t er s,  heat  exchanger s,  pi pi ng,  val ves,  i nst r ument at i on and cont r ol s,  and 
ot her  accessor i es,  as r equi r ed,  t o c i r cul at e,  c l ean,  and cool  t he 
l ubr i cat i ng oi l  f or  t he at omi zer  dr i ve and t r ansmi ssi on bear i ngs.   The 
l ubr i cat i on syst em shal l  be desi gned wi t h r edundant  f eat ur es and cont r ol s 
r equi r ed t o pr ovi de saf e and r el i abl e oper at i on of  t he at omi zer  and t o 
pr event  damage t o t he at omi zer  mot or  or  t r ansmi ssi on assembl y due t o l oss 
of  l ubr i cat i on.   The at omi zer  wheel  shal l  be desi gned so t hat  par t s exposed 
t o abr asi on f r om t he s l ur r y ar e wear  r esi st ant  and r epl aceabl e.   The wheel  
body shal l  be const r uct ed of  st ai nl ess st eel .   The or i f i ces i n t he wheel  
shal l  be pr ovi ded wi t h s i l i con car bi de i nser t s.   The wheel  shal l  be 
dynami cal l y bal anced t o mi ni mi ze v i br at i on of  t he at omi zer  uni t .   Pr ovi de 
i nst r ument at i on and cont r ol s as speci f i ed i n Sect i on ent i t l ed 
" I nst r ument at i on and Cont r ol s. "   I ncl ude as a mi ni mum t he moni t or i ng of  t he 
f ol l owi ng at omi zer  oper at i ng condi t i ons:   mot or  amper age,  l ubr i cat i ng oi l  
pr essur e,  oi l  t emper at ur e,  oi l  r eser voi r  l evel ,  mot or  t emper at ur e,  at omi zer  
v i br at i on,  s l ur r y f eed r at e,  and wat er  f eed r at e.   One compl et e,  r eady t o 
r un,  spar e at omi zer  i ncl udi ng mot or  and dr i ve shal l  be pr ovi ded f or  t he 
Fl ue Gas Cl eani ng Syst em.   Pr ovi de t wo st ands f or  st or i ng one spar e 
at omi zer  i n an upr i ght  posi t i on.   Pr ovi de a st and t o hol d one at omi zer  f or  
mai nt enance.   Pr ovi de t wo compl et e,  r eady t o i nst al l ,  spar e at omi zer  
wheel s.   Two compl et e set s of  t ool s,  as r equi r ed t o di sassembl e and 
assembl e t he ent i r e at omi zer ,  shal l  be pr ovi ded.   At omi zer s shal l  be 
desi gned so t hat  nor mal  mai nt enance can be per f or med by pl ant  mai nt enance 
per sonnel  who have been t r ai ned,  as speci f i ed i n par agr aph ent i t l ed 
" Oper at or  Tr ai ni ng Pr ogr am. "

2. 7. 2. 2   Two- Fl ui d Nozzl e At omi zer s

**************************************************************************
NOTE:   Al t er nat e ar r angement  appl i cabl e onl y when 
pl ant  desi gn i nc l udes i dl e boi l er  at  pl ant  maxi mum 
demand l oad.

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

SECTI ON 23 51 43. 00 20  Page 43



Pr ovi de mul t i pl e- s l ur r y at omi zer s f or  each spr ay dr yer  absor ber ,  each wi t h 
i t s  own f l ue gas pl enum t o ensur e adequat e cont act  of  t he f l ue gas wi t h t he 
at omi zed sl ur r y.   At omi zer s suppl i ed under  t hi s par agr aph shal l  be of  t he 
t wo- f l ui d nozzl e desi gn usi ng compr essed ai r  as t he at omi zi ng f l ui d and 
shal l  have a pr oven r ecor d of  ef f i c i ent  and r el i abl e ser vi ce i n pr evi ous 
l i me sl ur r y appl i cat i ons.   At omi zer s shal l  be pr ovi ded wi t h qui ck 
di sconnect s on t he compr essed ai r  and l i me sl ur r y f eed l i nes t o al l ow r api d 
changeout  of  at omi zer s whi l e t he st eam gener at or s ar e on- l i ne.   Ai r  
compr essor s shal l  be as speci f i ed i n t hi s par agr aph.   Nozzl es shal l  be t he 
i nt er nal  mi x i ng t ype so t hat  t he compr essed ai r  and t he l i me sl ur r y ar e 
mi xed i nt er nal l y  t o t he nozzl e or i f i ce,  r esul t i ng i n t he at omi zat i on of  t he 
s l ur r y.   I nt er nal  sur f aces of  t he nozzl e whi ch ar e subj ect  t o wear  shal l  be 
made of  a sui t abl e abr asi on- r esi st ant  mat er i al  and shal l  be easi l y 
r epl aceabl e.   At omi zer  oper at i on shal l  be moni t or ed r emot el y i n t he st eam 
pl ant  cont r ol  r oom and l ocal l y i n t he absor ber  pent house.   Pr ovi de 
i nst r ument at i on,  cont r ol s,  and al ar ms,  as necessar y,  t o ensur e pr oper  
oper at i on of  t he at omi zer s.   Sl ur r y f l ow and pr essur e and ai r  f l ow and 
pr essur e i n each at omi zer  f eed l i ne shal l  be moni t or ed cont i nuousl y.  
Pr ovi de f l ow and pr essur e swi t ches t o i ndi cat e nozzl e f l ow mal f unct i on.  
Cont r ol  syst em shal l  aut omat i cal l y  i sol at e any mal f unct i oni ng at omi zer  and 
pr ovi de al ar m annunci at i on i n st eam pl ant  cont r ol  r oom.   Suf f i c i ent  cont r ol  
i nt er l ocks shal l  be f ur ni shed t o assur e t hat  ai r  f l ow t o nozzl e commences 
f i r st  and t er mi nat es l ast  r el at i ve t o s l ur r y f l ow dur i ng at omi zer  st ar t - up 
and shut down.   At omi zer s shal l  be desi gned so t hat  nor mal  mai nt enance can 
be per f or med by pl ant  mai nt enance per sonnel  who have been t r ai ned,  as 
speci f i ed i n par agr aph ent i t l ed " Oper at or  Tr ai ni ng Pr ogr am. "   The dedi cat ed 
ai r  compr essor  syst em pr ovi ded wi t h FGD syst ems ut i l i z i ng t wo f l ui d- nozzl e 
at omi zat i on shal l  be compl et e wi t h t wo ai r  compr essor s,  one oper at i ng and 
one backup,  and necessar y cont r ol s and accessor i es r equi r ed f or  aut omat i c 
oper at i on.   Each compr essor  shal l  be s i zed t o pr ovi de at  l east  120 per cent  
of  t he maxi mum at omi zat i on ai r  f l ow and pr essur e r equi r ed.   [ As an 
al t er nat i ve t o t he pr ecedi ng speci f i ed ar r angement ,  i ndi v i dual  ai r  
compr essor s may be pr ovi ded f or  each spr ay dr yer  absor ber .   Each uni t  shal l  
be s i zed t o pr ovi de at  l east  120 per cent  of  t he maxi mum at omi zat i on ai r  
f l ow and pr essur e r equi r ed f or  oper at i on of  one spr ay dr yer ,  and wi t h al l  
[ _____]  uni t s connect ed t oget her ,  so t hat  t he uni t  nor mal l y dedi cat ed t o 
t he spr ay dr yer  f or  t he i dl e boi l er  pr ovi des t he r equi r ed backup. ]   [ For  
ei t her  ar r angement ] ,  [ t he]  f ol l owi ng f eat ur es shal l  be pr ovi ded:   The ai r  
compr essor s and al l  cont r ol s and accessor i es speci f i ed her ei n shal l  be 
l ocat ed i nsi de an encl osur e t o pr ovi de an envi r onment  sui t abl e f or  
compr essor  oper at i on.   Pr ovi de t he st r uct ur al  and mi scel l aneous st eel  f or  
f r ami ng of  t he encl osur e.   I nst r ument at i on and cont r ol s shal l  pr ovi de bot h,  
l ocal  and r emot e moni t or i ng,  al ar m annunci at i on,  and aut omat i c t r ansf er  t o 
backup uni t  i n t he event  of  f ai l ur e of  t he oper at i ng uni t .

2. 7. 2. 3   Spar e Equi pment

One compl et e spar e at omi zer  assembl y shal l  be pr ovi ded f or  ever y t wo 
i nst al l ed assembl i es.   Spar e at omi zer  assembl i es shal l  r equi r e onl y t he 
connect i on of  l i me sl ur r y and ai r  f eed l i nes t o al l ow i nser t i on and 
oper at i on i n pl ace of  a mal f unct i oni ng assembl y.   I n addi t i on,  pr ovi de 
spar e nozzl e wear i ng sur f ace component  par t s,  and ot her  at omi zer  component  
par t s as r equi r ed f or  one year ' s oper at i on.   Pr ovi de t wo compl et e set s of  
t ool s r equi r ed f or  di sassembl y and assembl y of  at omi zer  uni t s.

2. 7. 3   Monor ai l  and Hoi st

Pr ovi de per manent  hoi st  and monor ai l  syst em f or  each spr ay dr yer  absor ber ,  
as r equi r ed,  t o i nst al l  and r emove at omi zer s.   Monor ai l  and hoi st  syst em 

SECTI ON 23 51 43. 00 20  Page 44



shal l  conf or m t o NFPA 70.   Monor ai l  shal l  ext end beyond edge of  absor ber  
wi t h suf f i c i ent  c l ear ance t o al l ow l ower i ng of  at omi zer  assembl y t o gr ound 
l evel  and r ai s i ng f r om gr ound l evel .   Hoi st i ng syst em shal l  be desi gned i n 
accor dance wi t h MHI  MH27. 1 and ASME HST- 4.   Pr ovi de wi r e r ope el ect r i c  
hoi st  wi t h mot or - oper at ed t r ol l ey.   Rope dr um shal l  be s i zed f or  f ul l  l i f t  
f r om gr ound l evel .   Hoi st  capaci t y shal l  be 150 per cent  of  heavi est  pi ece 
of  equi pment  t o be l i f t ed dur i ng at omi zer  i nst al l at i on or  r emoval  or  908 
ki l ogr ams 2, 000 pounds,  whi chever  i s  heavi er .  Capaci t y shal l  be c l ear l y 
i ndi cat ed on hoi st i ng equi pment .   Fact or  of  saf et y f or  hoi st i ng equi pment  
shal l  be not  l ess t han f i ve on l oad- sust ai ni ng par t s based on ul t i mat e 
st r engt h.   Hoi st  shal l  be pr ovi ded wi t h aut omat i c mechani cal  l oad br ake and 
el ect r i c  mot or  br ake,  ei t her  of  whi ch wi l l  sust ai n r at ed l oad i n any 
posi t i on.   Monor ai l  shal l  have mi ni mum capaci t y of  150 per cent  of  heavi est  
pi ece of  equi pment  t o be l i f t ed or  908 kg 2, 000 pounds,  whi chever  i s  
heavi er .  Pr ovi de angl e st ops on t he monor ai l  at  each end t o pr event  t r ol l ey 
over - t r avel .   Pr ovi de 460 vol t ,  3- phase,  60- her t z,  t ot al l y- encl osed,  r ol l er  
bal l - bear i ng t ype mot or  r at ed on 30- mi nut e,  55- degr ee C r i se- dut y basi s,  
speci f i cal l y  desi gned f or  NEMA Cl ass 2- - Li ght  Dut y I ndust r i al  Ser vi ce f or  
cr anes.   Monor ai l  and hoi st  cont r ol  shal l  be by push but t on st at i on 
suspended f r om hoi st  on pendant  cor d of  suf f i c i ent  l engt h t o al l ow 
oper at i on f r om pent house f l oor  or  wal kway l evel .   Push but t ons shal l  
cont r ol  al l  hoi st  and t r ol l ey mot i ons and shal l  pr ovi de " dead- man"  cont r ol  
act i on.   Encl osed r ever si ng- t ype magnet i c st ar t er s shal l  be mount ed on 
hoi st .   Upper  and l ower  l i mi t  swi t ches shal l  be pr ovi ded t o pr event  hood 
over - t r avel .   Pr ovi de doubl e- act i ng l i mi t  swi t ch t o pr event  t r ol l ey 
over - t r avel  i n ei t her  di r ect i on.   Conduct or  syst em shal l  be r i gi d encl osed 
saf et y- t ype r unway conduct or ,  suppor t ed and i nsul at ed t o conf or m t o NFPA 70.

2. 7. 4   Absor ber  Pr oduct  Removal  Syst em

Pr ovi de necessar y equi pment ,  st r uct ur al  suppor t  st eel ,  i nst r ument at i on,  and 
cont r ol s r equi r ed f or  cont i nuous r emoval ,  t r ansf er ,  and shor t - t er m st or age 
of  absor ber  pr oduct  mat er i al  and f l y  ash f r om t he bot t om hopper  sect i on of  
each spr ay dr yer  absor ber  vessel .   The desi gn capaci t y of  t he conveyi ng 
equi pment  pr ovi ded shal l  be at  l east  120 per cent  of  t he maxi mum expect ed 
r at e of  accumul at i on of  f l y  ash and absor ber  pr oduct  i n t he vessel  based on 
t he speci f i ed maxi mum i nl et  l oadi ngs of  sul f ur  di oxi de and par t i cul at e.  The 
Cont r act or ' s conveyi ng syst em shal l  cont i nuousl y t r ansf er  t he col l ect ed 
mat er i al  t o a hol di ng bi n or  bi ns f r om whi ch t he ash handl i ng syst em wi l l  
i nt er mi t t ent l y convey i t  t o an ash s i l o.   The t ot al  capaci t y of  t he hol di ng 
bi ns pr ovi ded shal l  be not  l ess t han t hat  r equi r ed t o st or e t he quant i t y of  
f l y  ash and absor ber  pr oduct  mat er i al  r epr esent i ng t en hour s of  oper at i on 
of  t he conveyi ng syst em at  desi gn capaci t y.   The hol di ng bi n or  bi ns shal l  
be pr ovi ded wi t h auxi l i ar y equi pment ,  cont r ol s and i nst r ument at i on r equi r ed 
t o keep t he cont r ol  r oom oper at or  i nf or med as t o t he syst em st at us,  
mi ni mi ze f ugi t i ve dust  emi ssi ons and mai nt ai n t he f l ow of  mat er i al  t o t he 
ash handl i ng syst em when needed.   St r uct ur al  desi gn r equi r ement s shal l  be 
as speci f i ed.   St r uct ur al  desi gn shal l  be based on a densi t y of  47 kg per  
cubi c met er  100 pounds per  cubi c f eet .   Capaci t y shal l  be based on a 
densi t y of  16. 5 kg per  cubi c met er  35 pounds per  cubi c f eet .  Pr ovi de a 
f l anged out l et  connect i on f or  i nt er f ace wi t h t he ash handl i ng syst em t o be 
pr ovi ded by t he Cont r act or .

2. 8   FABRI C FI LTER BAGHOUSES

**************************************************************************
NOTE:   The use of  an el ect r ost at i c pr eci pi t at or  
( ESP)  wi t h t he dr y scr ubber  i nst ead of  a f abr i c 
f i l t er  baghouse i s not  accept abl e.
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**************************************************************************

Pr ovi de [ _____]  f abr i c f i l t er  baghouses,  compl et e wi t h f l ue gas bypass,  
i nl et  and out l et  f l ue gas mani f ol ds,  damper s,  bags and bag at t achment  wi t h 
suppor t  har dwar e,  ash col l ect i on hopper s,  pul se j et  or  r ever se gas c l eani ng 
syst ems,  and accessor i es r equi r ed f or  a compl et e and oper abl e i nst al l at i on.  
Each f abr i c f i l t er  baghouse shal l  meet  t he per f or mance cr i t er i a speci f i ed 
i n par agr aph ent i t l ed " Par t i cul at e Removal  Per f or mance Guar ant ees. "   The 
f abr i c f i l t er  baghouses wi l l  be oper at ed on t he suct i on s i de of  t he i nduced 
dr af t  f ans,  as i ndi cat ed.   Each f abr i c f i l t er  baghouse shal l  have a mi ni mum 
of  f our  l i ght ed modul es.   The modul es shal l  be ar r anged i n t wo r ows wi t h 
t he i nl et  and out l et  f l ue gas mani f ol ds l ocat ed bet ween t he r ows of  
modul es.   The desi gn and ar r angement  of  t he f abr i c  f i l t er  baghouses shal l  
compl ement  t he spr ay dr yer  absor ber s,  f ans and duct wor k such t hat  t he 
compl et e Fl ue Gas Cl eani ng Syst em i nst al l at i on meet s t he space r equi r ement s 
i ndi cat ed.   Each f abr i c f i l t er  baghouse shal l  be pr ovi ded wi t h f r ami ng f or  
a pent house ar ea as r equi r ed t o al l ow bag r epl acement ,  [ damper  and damper  
oper at or  mai nt enance]  [ and]  [ pul se val ve mai nt enance]  i n a pr ot ect ed 
envi r onment .   St r uct ur al  desi gn r equi r ement s shal l  be as speci f i ed i n t he 
par agr aphs ent i t l ed " Fabr i c Fi l t er  Baghouses, "  " St r uct ur al  and 
Mi scel l aneous St eel , "  and i n t hi s  par agr aph.   Submi t  i nf or mat i on on t he 
cat egor i es gener al  ar r angement ,  f oundat i on desi gn,  st r uct ur al  f abr i cat i on,  
pi pi ng,  er ect i on,  i nsul at i on,  i nst r ument at i on,  i nt er nal  ar r angement ,  and 
val ves.  Ext er i or  f er r ous met al  sur f aces of  t he baghouse syst em i ncl udi ng,  
but  not  l i mi t ed t o,  f abr i c f i l t er  baghouse modul es,  hopper s,  suppor t  
st r uct ur es,  mani f ol ds,  handr ai l s ,  and k i ckpl at e shal l  be pr oper l y c l eaned 
and shop pr i med,  as speci f i ed.   Sur f aces t hat  wi l l  be exposed t o t he f l ue 
gas f l ow need not  be pai nt ed,  but  shal l  be pr ot ect ed dur i ng shi pment  and 
st or age wi t h a sui t abl e r ust - pr event at i ve coat i ng,  as r ecommended by 
manuf act ur er .  The f abr i c f i l t er  baghouses shal l  conf or m t o I CAC F- 2, 
I CAC F- 3,  and I CAC F- 5.

2. 8. 1   Pul se Jet  Cl eani ng Syst ems

**************************************************************************
NOTE:   Ai r  compr essor  i s  speci f i ed i n par agr aph 
ent i t l ed " Two- Fl ui d Nozzl e At omi zer s. "

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

**************************************************************************
NOTE:   Fact or s i nvol ved i n sel ect i ng f abr i c f i l t er  
bag mat er i al s i ncl ude:

1.   Dur at i on of  c l eani ng.

2.   Type of  c l eani ng ar r angement s.

3.   Syst em t emper at ur e l evel .

4.   Coal  t ype.

5.   Sul f ur  di oxi de r emoval  ef f i c i ency.

NEEDLED f el t s ar e most  commonl y speci f i ed f or  
pul se- j et  uni t s.   Pr ecoat  bags wi t h f l y  ash pr i or  t o 
oper at i on.   Fabr i c speci f i cat i ons ar e dependent  upon 
material.

**************************************************************************
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**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  i n t he 
bl anks bel ow.

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

The f abr i c f i l t er  baghouse assembl y shal l  be of  modul ar  const r uct i on.   The 
i nner  housi ng casi ng and t ube sheet  of  each modul e shal l  be f abr i cat ed f r om 
car bon st eel  pl at e of  5 mm 3/ 16 i nch mi ni mum t hi ckness,  conf or mi ng t o 
ASTM A36/ A36M.   The i nner  casi ng shal l  be of  wel ded const r uct i on,  gast i ght  
and wat er t i ght ,  desi gned f or  a t r ansi ent  condi t i on ( 80 per cent  of  y i el d 
st r engt h)  at  i nt er nal  pr essur es of  at  l east  pl us 4980 and mi nus 7470 Pa 
pl us 20 and mi nus 30 i nches wat er  gage.   Joi nt s shal l  be seal ed by 
cont i nuous f i l l et  or  cont i nuous compl et e penet r at i on gr oove wel ds,  as 
appl i cabl e.   The t ube sheet  openi ng ar r angement  and bag cl ear ance shal l  
l i mi t  gas vel oci t y bet ween t he bags at  any poi nt  wi t hi n t he modul e t o not  
mor e t han 1. 27 m/ s 250 f t / mi n at  desi gn condi t i ons.   Bag t o wal l  c l ear ance 
used i n cal cul at i ng gas vel oci t y shal l  not  exceed bag t o bag cl ear ance.   
Mi ni mum bag cl ear ance shal l  be 50 mm 2 i nches.   Addi t i onal  space shal l  be 
pr ovi ded bet ween r ows of  bags,  as necessar y,  t o c l ear  access door  suppor t s 
cr ossi ng t he t ube sheet .   Tube sheet  shal l  be cont i nuous f i l l et  or  
cont i nuous compl et e penet r at i on gr oove wel ded gast i ght  so t hat  al l  f l ue gas 
must  pass t hr ough t he bags.   No caul k i ng or  seal i ng mat er i al s shal l  be 
used.   Tube sheet  shal l  be ar r anged f or  i ndi v i dual  t op bag and cage r emoval  
and r ei nf or ced,  as r equi r ed f or  pedest r i an t r af f i c  ( mi ni mum suppor t  shal l  be
 488 kg per  squar e met er  100 pounds per  squar e f oot ) .   Modul es shal l  have 
shop i nsul at ed,  doubl e- cased l i f t - of f  door s wi t h qui ck- openi ng handl es f or  
access t o t he t ube sheet .   Door s shal l  have hi gh- t emper at ur e gasket s t o 
pr event  ai r  i nf i l t r at i on.   Mul t i pl e t ube sheet  access door s shal l  be 
pr ovi ded such t hat  each door  shal l  be easi l y r emovabl e by t wo men.   The 
door s shal l  be pr ovi ded wi t h l i f t i ng handl es.   Top sur f ace of  access door s 
shal l  be 6 mm 1/ 4 i nch t hi ck ASTM A36/ A36M f our - way r ai sed pat t er n f l oor  
pl at e.   The manuf act ur er ' s st andar d t ube sheet  access door  ar r angement  and 
desi gn wi l l  be consi der ed pr ovi ded t he desi gn pr ovi des adequat e i nsul at i on 
and pr ot ect i on agai nst  i nf i l t r at i on.   The bag cl eani ng syst em shal l  be 
desi gned t o ensur e ef f i c i ent  c l eani ng oper at i on wi t h a mi ni mum pr essur e 
dr op acr oss t he syst em and wi t h t he gent l est  possi bl e c l eani ng mechani sm t o 
ensur e l ong bag l i f e.   Sour ce of  compr essed ai r  i s  speci f i ed under  Sect i on 
[ _____]  COMPRESSED AI R SYSTEMS.   Compr essed ai r  used i n t he c l eani ng syst em 
shal l  pass t hr ough a dr yer / f i l t er  syst em.   The dr yer  shal l  be pr ovi ded t o 
r emove moi st ur e f r om compr essed ai r  used i n syst em.   Dr yer  shal l  r emove 
suf f i c i ent  moi st ur e t o pr ovi de a maxi mum dewpoi nt  of  [ _____]  degr ee C at  
690 kpa ( gage)  degr ee F at  100 psi g.   A f i l t er  syst em shal l  be pr ovi ded t o 
c l ean compr essed ai r  used i n syst em.   Fi l t er  syst em shal l  r emove a mi ni mum 
of  90 per cent  t o 95 per cent  of  par t i c l es gr eat er  t han 0. 6 mi cr ons i n 
di amet er .   Fi l t er s shal l  be s i zed t o oper at e f or  90 days wi t hout  ser vi ce 
under  nor mal  oper at i ng condi t i ons and shal l  be easi l y accessi bl e f or  
i nspect i on and ser vi ce.   Dr yer / f i l t er  syst em shal l  be s i zed ser vi ce.   
Dr yer / f i l t er  syst em shal l  be s i zed f or  120 per cent  of  desi gn ai r  f l ow.   
Dewpoi nt  shoul d be 6 degr ees C 10 degr ee F l ower  t han desi gn mi ni mum 
t emper at ur e.   I n no case shoul d a dewpoi nt  be gr eat er  t han 2 degr ees C 35 
degr ees F.   Each modul e shal l  have a f act or y- i nst al l ed compr essed ai r  
header ,  pul se val ves,  and di st r i but i on pi pi ng.   Val ves and wi r i ng shal l  be 
l ocat ed i n a weat her  pr ot ect ed encl osur e wi t h f or ced ai r  vent i l at i on t o 
pr event  f r eezi ng or  over heat i ng.   The encl osur e shal l  be r eadi l y accessi bl e 
t hr ough hi nged door s.   Di aphr agm val ves shal l  be f act or y pr ewi r ed t o a 
j unct i on box.   Ent i r e pul s i ng syst em shal l  be r emoved wi t h t op door  or  
ot her  pr ovi s i ons shal l  be made such t hat  pi pi ng does not  i nt er f er e wi t h bag 
r epl acement .   Connect i ons t o compr essed ai r  header s and di st r i but i on pi pes 
shal l  be made wi t h f l exi bl e hose wi t h aut omat i c shut of f  qui ck connect  
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f i t t i ngs f or  ease of  r emoval  dur i ng mai nt enance.   Each r ow of  bags shal l  be 
ser vi ced by i t s  own pul se val ve and di st r i but i on pi pe so t hat  onl y one r ow 
of  bags shal l  be c l eaned per  each compr essed ai r  pul se.   The pul se val ves 
shal l  be heavy- dut y di aphr agm t ype wi t h sol enoi d act uat or s and 
st ai nl ess- st eel  i nt er nal s.   Pul se val ves shal l  be desi gned t o l i mi t  noi se 
f r om pul se val ve oper at i on t o not  mor e t han 84 dBA measur ed 1 1/ 2 met er s 
f i ve f eet  f r om t he val ves.   Compr essed ai r  and i nst r ument  ai r  pi pi ng f or  
each f abr i c f i l t er  baghouse shal l  be pi ped back t o a s i ngl e poi nt  wi t hi n 
t he bat t er y l i mi t s of  t he col l ect or ( s)  as i ndi cat ed f or  connect i on wi t h t he 
st eam pl ant  pi pi ng syst em t o be pr ovi ded by t he Cont r act or .   Cont r act or ' s 
pi pi ng shal l  i nc l ude shut  of f  val ves,  pr essur e gages,  pr essur e r egul at i ng 
st at i ons,  f i l t er s,  sur ge t anks,  and ot her  equi pment  r equi r ed f or  compl et e 
oper at i on of  t he c l eani ng syst em.   For  of f - l i ne c l eani ng modul es shal l  be 
sequent i al l y  i sol at ed by c l osi ng t he out l et  val ve.   Manuf act ur er  t o 
r ecommend of f - l i ne t i mes.   When t he modul e i s of f - l i ne,  each r ow of  bags 
shal l  be i ndi v i dual l y pul sed wi t h 483 t o 690 kPa ( gage)  70 t o 100 psi g 
compr essed ai r  t hr ough a sol enoi d- pi l ot ed,  heavy dut y di aphr agm val ve.   
Each bag suppor t  cage shal l  be f i t t ed wi t h a di f f user  el ement .   Af t er  bags 
ar e c l eaned,  t he modul e shal l  be hel d of f - l i ne f or  a per i od of  t i me 
suf f i c i ent  t o al l ow t he dust  t o set t l e i nt o t he hopper .   The bags t o be 
f ur ni shed shal l  be of  a f abr i c t ype,  wei ght ,  f i ni sh,  and const r uct i on 
sui t abl e f or  t he i nt ended ser vi ce.   Bags shal l  be sui t abl e f or  cont i nuous 
exposur e t o t he f l ue gas t emper at ur e condi t i ons at  t he economi zer  out l et .   
Bags and cages shal l  be pr ovi ded wi t h coat i ngs as necessar y t o mi ni mi ze 
abr asi on and t o r esi st  aci d or  al kal i  at t ack.   Bags shal l  not  be mor e t han 
150 mm 6 i nches i n di amet er  and not  mor e t han 4 1/ 2 met er s 15 f eet  i n 
l engt h.   Bag cage desi gn and const r uct i on shal l  be sui t abl e f or  t he 
i nt ended ser vi ce.   Bags shal l  be c l amped at  t op bet ween cage and t ube sheet  
i n such a manner  t hat  bags wi l l  not  sway,  but  can be r eadi l y r emoved 
wi t hout  speci al  t ool s.   The manuf act ur er ' s st andar d cage desi gn wi l l  be 
consi der ed,  pr ovi ded t hat  i t  has a pr oven r ecor d of  r el i abl e ser vi ces wi t h 
t he bag mat er i al  pr oposed.   The met hod of  at t achment  of  bags and cages t o 
t he t ube sheet  shal l  pr ovi de pr oper  ai r  seal ,  bag t ensi on,  and cage 
al i gnment .   I f  vent ur i s ar e pr ovi ded,  t hey shal l  be t he manuf act ur er ' s 
st andar d t ype f or  t hi s appl i cat i on.   Speci al  car e shal l  be t aken t o assur e 
t her e ar e no r ough spot s on cages t o cause bag abr asi on.   Pr ovi de equi pment  
and mat er i al s necessar y f or  bag l eak det ect i on.   Leak det ect i on syst em 
pr ovi ded shal l  ut i l i ze a f l uor escent  powder  f or  det ect i on wi t h ul t r avi ol et  
l i ght .   Fur ni sh por t abl e l i ght  and suf f i c i ent  powder  f or  one year  of  nor mal  
i nspect i ons.   Fur ni sh suf f i c i ent  bag cappi ng devi ces f or  5 per cent  of  t he 
t ot al  i nst al l ed number  of  bags.   The Cont r act or  shal l  pr ecoat  t he bags f or  
i ni t i al  st ar t - up on oi l .

2. 8. 1. 1   Spar e Equi pment

Ten per cent  ext r a bags and t wo per cent  ext r a cages shal l  be f ur ni shed.

2. 8. 2   Rever se Gas Cl eani ng Syst em

**************************************************************************
NOTE:   Fact or s i nvol ved i n sel ect i ng f abr i c f i l t er  
bag mat er i al s i ncl ude:

1.   Dur at i on of  c l eani ng.

2.   Type of  c l eani ng ar r angement s.

3.   Syst em t emper at ur e l evel .

SECTI ON 23 51 43. 00 20  Page 48



4.   Coal  t ype.

5.   Sul f ur  di oxi de r emoval  ef f i c i ency.

NEEDLED f el t s ar e most  commonl y speci f i ed f or  
pul se- j et  uni t s.   Pr ecoat  bags wi t h f l y  ash pr i or  t o 
oper at i on.   Fabr i c speci f i cat i ons ar e dependent  upon 
material.

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

**************************************************************************
NOTE:   Speci f y ai r  pr essur e avai l abl e f or  pneumat i c 
oper at or s or  el ect r i cal  char act er i st i cs avai l abl e 
f or  el ect r i c  oper at or s.

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

The baghouse assembl y shal l  be of  modul ar  const r uct i on.   The i nner  housi ng 
casi ng and t ube sheet  of  each modul e shal l  be f abr i cat ed f r om car bon- st eel  
pl at e of  6 mm 1/ 4 i nch mi ni mum t hi ckness,  conf or mi ng t o ASTM A36/ A36M.   The 
i nner  casi ng shal l  be of  al l - wel ded const r uct i on,  gast i ght  and wat er t i ght  
desi gned f or  a t r ansi ent  condi t i on ( 80 per cent  of  y i el d st r engt h)  at  
i nt er nal  pr essur es of  at  l east  pl us 498 and mi nus 7470 Pa 20 and mi nus 30 
i nches WC.   Joi nt s shal l  be seal ed by cont i nuous f i l l et  or  cont i nuous 
compl et e penet r at i on gr oove wel ds as appl i cabl e.   Tube sheet s shal l  be 
cont i nuous f i l l et  or  compl et e penet r at i on gr oove wel ded gast i ght  so t hat  
f l ue gas must  exi t  t hr ough t he t hi mbl es.   Thi mbl es shal l  be f abr i cat ed of  
car bon- st eel  pl at e wi t h a mi ni mum t hi ckness of  12 gage and mi ni mum l engt h 
of  one nomi nal  bag di amet er  and shal l  be spaced on not  l ess t han 241 mm 9 
1/ 2 i nch cent er s f or  200 mm 8 i nch di amet er  bags and not  l ess t han 356 mm 
14 i nch cent er s f or  300 mm 12 i nch di amet er  bags.  Thi mbl es shal l  be i nl i ne 
and not  st agger ed.   Tubesheet / baghanger  al i gnment  shal l  be wi t hi n 3 mm 1/ 8 
i nch f or  pl umb and cent er i ng hanger  adj ust ment  shal l  be pr ovi ded t o al l ow 
mai nt enance of  bag al i gnment .   I nt er nal  wal kways wi t h k i ckpl at es shal l  be 
pr ovi ded t o access bot h upper  and l ower  bag suppor t s.  Upper  access wal kways 
shal l  be at  l east  457 mm 18 i nches wi de.   Lower  access wal kways shal l  be at  
l east  610 mm 24 i nches wi de.   I f  t he upper  wal kways ar e l ocat ed bet ween 
upper  suppor t  f r ames,  upper  wal kways shal l  be one met er  3 f eet  bel ow t he 
upper  suppor t  f r ame and a cr awl  space at  l east  1. 22 met er s 4 f eet  hi gh 
shal l  be pr ovi ded above t he suppor t  f r ames.   Each r ever se gas f abr i c f i l t er  
baghouse shal l  be pr ovi ded wi t h a bag cl eani ng syst em i ncl udi ng t wo 100 
per cent  capaci t y  r ever se gas f ans,  connect i ng duct wor k,  damper s,  and 
aut omat i c cont r ol s.   Each f an shal l  be pr ovi ded wi t h aut omat i c oper at ed 
i nl et  l ouver  damper s f or  cont r ol  and shut of f .   Aut omat i c- oper at ed damper s 
shal l  al so be pr ovi ded t o i sol at e t he " st andby"  f an and t he modul es not  
bei ng c l eaned.  The r ever se gas- cl eani ng syst em shal l  pr ovi de f or  gr adual  
r ei nf l at i on of  t he bags af t er  c l eani ng.   The r ever se gas f or  c l eani ng shal l  
be t aken f r om t he out l et  pl enum.   Rever se gas f ans shal l  be speci f i ed i n 
par agr aph ent i t l ed " Duct wor k and Dr af t  Equi pment . "   Mot or  dr i ves shal l  be 
as speci f i ed i n ent i t l ed " Pumps,  Val ves,  Mot or s. "   Louver  damper s f or  
r ever se gas f ans shal l  be as speci f i ed i n par agr aph ent i t l ed " Duct wor k and 
Dr af t  Equi pment . "   The col l ect or  manuf act ur er  shal l  f ur ni sh val ves 
necessar y f or  each modul e t o cause ef f ect i ve r ever se ai r  c l eani ng of  each 
modul e.   The cl ean gas out l et  val ve and t he r ever se ai r  i nl et  val ve f or  
each modul e shal l  be of  t he [ ai r  cyl i nder ]  [ el ect r i c  mot or ]  oper at ed,  
poppet - t ype ar r anged f or  manual  l ockout  capabi l i t y  wi t h posi t i on i ndi cat i ng 
swi t ches at  bot h ends of  t he t r avel .   The cl ean gas out l et  val ves shal l  be 
t he adj ust abl e s l ow openi ng t ype ar r anged f or  manual  l ockout  capabi l i t y  
wi t h posi t i on i ndi cat i ng swi t ches at  bot h ends of  t he t r avel .   The cl ean 
gas out l et  val ve shal l  be ar r anged t o f ai l - saf e i n t he c l osed posi t i on.   
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The di r t y gas i nl et  val ve f or  each modul e shal l  be of  t he manual l y 
oper at ed,  poppet - t ype or  but t er f l y- t ype sui t abl e f or  i sol at i ng each modul e 
f or  mai nt enance.   The manual  oper at or  shal l  be of  a t ype t hat  i s  r eadi l y 
accessi bl e.   Bags shal l  be sui t abl e f or  cont i nuous exposur e t o t he f l ue gas 
t emper at ur e condi t i ons at  t he economi zer  out l et .   Bags shal l  be pr ovi ded 
wi t h coat i ngs,  as necessar y,  t o mi ni mi ze abr asi on and t o r esi st  aci d and 
al kal i  at t ack.   Bags shal l  be 300 mm 12 i nches i n di amet er  and a maxi mum of  
10 met er s 35 f eet  i n l engt h or  200 mm 8 i nches i n di amet er  and a maxi mum of  
7. 32 met er s 24 f eet  i n l engt h.   Each bag shal l  have at  l east  ei ght  f or  300 
mm 12 i nch bags or  f i ve f or  200 mm 8 i nch bags sewn- i n r i ngs of  wel ded 
st eel ,  gal vani zed or  cadmi um pl at ed,  or  wel ded st ai nl ess st eel  af t er  
f abr i cat i on.   Bags shal l  at t ach t o t he t hi mbl es by means of  qui ck r el ease 
cl amps.   Cl amps shal l  not  r equi r e t ool s f or  adj ust ment s or  i nst al l at i on.   
Upper  bag suspensi ons shal l  pr ovi de f or  ease of  adj ust ment ,  t ensi di ng,  and 
bag r epl acement .   The suspensi on shal l  not  use t hr eaded member s such as 
bol t s and nut s f or  adj ust ment  or  at t achment  of  bags.   Bag caps and ot her  
suspensi on har dwar e t hat  comes i n di r ect  cont act  wi t h t he bag f abr i c shal l  
be cadmi um- pl at ed st eel  or  st ai nl ess st eel .   The met hod of  at t achi ng t he 
bags t o t he cap and t hi mbl e shal l  pr ovi de a l eakpr oof  seal .   The Cont r act or  
shal l  suppl y i nser t  mat er i al s necessar y t o pr ecoat  t he bags f or  i ni t i al  
st ar t - up on oi l .

2. 8. 2. 1   Spar e Equi pment

Fur ni sh t en per cent  ext r a bags and t en per cent  ext r a c l amps.

2. 8. 3   Bag Guar ant ee

Bags and cages,  or  bags and sl i pr i ngs,  as appl i cabl e,  shal l  be guar ant eed 
f or  2 cal endar  year s f r om st ar t up.   I n case of  f ai l ur e dur i ng t hat  per i od,  
Cont r act or  shal l  suppl y a r epl acement  wi t hout  cost  t o Gover nment .  
Cont r act or  shal l  pr ovi de t he number  of  spar e bags,  and cages,  i f  
appl i cabl e,  r equi r ed t o r epl ace t he bags i n baghouse.   These bags,  and 
cages i f  appl i cabl e,  shal l  not  be used as r epl acement  dur i ng st ar t up and 
t est i ng.   I f  bag,  and cage,  i f  appl i cabl e,  r epl acement  exceeds 10 per cent  
i n any compar t ment  dur i ng t he f i r st  2 year s,  r epl acement  of  al l  bags,  and 
cages,  i f  appl i cabl e,  i n t hat  compar t ment  shal l  be pr ovi ded by t he 
Cont r act or  at  no cost  t o t he Gover nment .   The r epl acement  bags,  and cages,  
i f  appl i cabl e,  shal l  be guar ant eed f or  an addi t i onal  2 year s.   Bags shal l  
be i nspect ed f or  cr eases,  f ol ds,  abr asi ons,  hol es,  and t ear s pr i or  t o 
i nst al l at i on.   Any bag wi t h one or  mor e of  t he pr ecedi ng i mper f ect i ons 
shal l  be r ej ect ed.   Cages or  r i ngs,  as appl i cabl e,  shal l  be i nspect ed f or  
cor r osi ons,  shar p edges,  bends,  bad or  br oken wel ds,  eccent r i c i t y,  or  bur r s 
pr i or  t o i nst al l at i on.   Any cage or  r i ng wi t h one or  mor e of  t he pr ecedi ng 
i mper f ect i ons shal l  be r ej ect ed.

2. 8. 4   Bag Qual i t y Assur ance

**************************************************************************
NOTE F:   Fact or s i nvol ved i n sel ect i ng f abr i c f i l t er  
bag mat er i al s i ncl ude:

1.   Dur at i on of  c l eani ng.

2.   Type of  c l eani ng ar r angement s.

3.   Syst em t emper at ur e l evel .

4.   Coal  t ype.
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5.   Sul f ur  di oxi de r emoval  ef f i c i ency.

NEEDLED f el t s ar e most  commonl y speci f i ed f or  
pul se- j et  uni t s.   Pr ecoat  bags wi t h f l y  ash pr i or  t o 
oper at i on.   Fabr i c speci f i cat i ons ar e dependent  upon 
material.

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

Bag manuf act ur er  shal l  f ur ni sh f ol l owi ng act ual  t est  dat a f or  each bag 
mat er i al  l ot  used:

Per meabi l i t y  ( ASTM D737)
MI T Fl ex ( ASTM D2176)
Tensi l e St r engt h ( ASTM D1682- - Met hod I R- T)

Mul l en Bur st  ( ASTM D3887)
Wei ght  ( ASTM D3776/ D3776M)
Thi ckness ( ASTM D1777)
Count  ( ASTM D3775)
Yar n Wei ght  ( ASTM D578/ D578M)
Fabr i c Tr eat ment  Cont ent

The f abr i c shal l  meet  t he f ol l owi ng speci f i cat i ons.

Permeability [_____]

MI T Fl ex [_____]

Tensi l e St r engt h [_____]

Mul l en Bur st [_____]

Weight [_____]

Thickness [_____]

Weave Thr ead Count  ( war p x f i l l ) [_____]

Yar n Wei ght [_____]

Type of  Fi ni sh [_____]

Wei ght  of  Fi ni sh [_____]

( Per cent  of  f abr i c wei ght ) [_____]

Pr ovi de mat er i al  l ot  anal yses pr i or  t o manuf act ur e of  bags.   Pr i or  t o 
pr ocessi ng,  t he yar n shal l  be i nspect ed f or  c l eanl i ness,  bi nder  cont ent ,  
br oken f i l ament s,  deni er  and t ensi l e st r engt h.   Subst andar d yar ns shal l  be 
r ej ect ed.   Si z i ng appl i ed t o yar ns shal l  be r emoved f r om t he f abr i c  pr i or  
t o appl y i ng t he f i ni sh.   St i t chi ng used i n f i l t er  bag f abr i cat i on shal l  be 
made usi ng [ _____]  t hr ead.   Fi l t er  bags shal l  be packaged and pr ot ect ed as 
necessar y t o pr event  damage dur i ng shi ppi ng and out door  st or age at  t he j ob 
s i t e.   Mat er i al  not  meet i ng t he r equi r ement s of  t hi s speci f i cat i on shal l  be 
r ej ect ed and r epl aced wi t h mat er i al s of  t he speci f i ed t ype and qual i t y  at  
no addi t i onal  expense t o t he Gover nment .   The Cont r act i ng Of f i cer  or  hi s 
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r epr esent at i ve shal l  have uni nhi bi t ed access t o ar eas i n whi ch t he 
f abr i cat i on of  mat er i al s gover ned by t he speci f i cat i ons t akes pl ace.

2. 8. 5   Hoppers

Hopper s shal l  be pyr ami dal - t ype f abr i cat ed f r om ASTM A240/ A240M,  t ype 317L 
col d- r ol l ed st eel  pl at e havi ng a mi ni mum t hi ckness of  6 mm 1/ 4 i nch.   
Hopper s shal l  be pr oper l y st i f f ened,  f r om t he out s i de onl y,  and shal l  be 
const r uct ed wi t h a mi ni mum val l ey angl e of  60 degr ees f r om t he hor i zont al .   
Hopper s shal l  be of  wel ded const r uct i on and shal l  be wel ded t o t he modul es 
t o f or m a gas- t i ght  uni t .   Wel ded j oi nt s shal l  be seal ed by cont i nuous 
f i l l et  or  cont i nuous compl et e penet r at i on gr oove wel ds as appl i cabl e.   
Hopper s shal l  span no mor e t han one modul e.   St eel  r ei nf or cement s not  i n 
cont act  wi t h t he gas or  ash may be ei t her  t ype 317L st ai nl ess st eel  or  
ASTM A242/ A242M st r uct ur al  st eel .   I f  t he l at t er  i s  used,  wel di ng r ods 
shal l  be speci f i cal l y  sel ect ed f or  t he ser vi ce.   Pr ovi de pr ot ect i on of  r ods 
agai nst  moi st ur e whet her  f or  f act or y or  f i el d assembl y.   Pr ovi de key 
i nt er l ocked access door s on each hopper  on bot h s i des of  any hopper  
baf f l e.   Hopper  access door s shal l  be i nt er l ocked t o f l y  ash l evel  
det ect or s t o pr event  access when t he nucl ear  l evel  det ect or s ar e 
oper at i onal .   Door s shal l  be i n accor dance wi t h t he r equi r ement s speci f i ed 
i n par agr aph ent i t l ed " St r uct ur al  and Mi scel l aneous St eel . "   Each hopper  
shal l  be f ur ni shed wi t h pr ovi s i ons f or  at t achment  of  v i br at or s.   Hopper s 
shal l  have adequat e f l exi bi l i t y  f or  v i br at i ng.   Each hopper  shal l  be 
pr ovi ded wi t h t wo 100 mm 4 i nch poke hol es wi t h a t ee wash connect i on and 
scr ew caps.   Poke hol es shal l  be posi t i oned t o per mi t  downwar d t hr ust s i nt o 
t he hopper .   A speci al  pl at e r ei nf or ced " poundi ng ar ea"  shal l  be f ur ni shed 
on each hopper  f ace f or  ext er nal  manual  v i br at i ng.   Each poundi ng pl at e 
shal l  be 300 by 300 by 25 mm 12 by 12 i nches by 1 i nch t hi ck pl at e st eel  
ASTM A36/ A36M.   A wor k pl at f or m wi t h st ai r s shal l  be pr ovi ded t o each 
poundi ng ar ea f or  uni t s wi t h poundi ng ar eas mor e t han 1 1/ 2 met er s f i ve f eet
 above gr ound.   Appr ove l ocat i on and ar r angement  of  poke hol es and poundi ng 
ar eas by t he Cont r act i ng Of f i cer .   Poundi ng pl at e shal l  not  be i nsul at ed.   
I nsul at i on shal l  be neat l y f i ni shed at  t hi s di scont i nui t y.   Each hopper  
shal l  i ncl ude a 300 mm 12 i nch di amet er  57 kg 125 pound f l at  f ace f l anged 
out l et  connect i on t o mat ch ash conveyi ng syst em t o be pr ovi ded by t he 
Cont r act or .   Pr ovi de access hat ch not  l ess t han 200 by 200 mm 8 by 8 i nch 
f or  c l eanout  wi t hi n 200 mm 8 i nches above t he f l ange.   Ash val ve shal l  be a 
mi ni mum of  150 mm 6 i nch di amet er .   Bol t - down t ype hat ch i s accept abl e f or  
c l ean- out  hat ch.   Pr ovi de each hopper  wi t h t wo mechani cal  v i br at or s,  t o be 
l ocat ed at  mi d- hei ght  on opposi t e s i des.   Vi br at or  cont r ol s shal l  be 
i nt er f aced wi t h ash col l ect i on syst em t o pr ovi de v i br at or  oper at i on onl y at  
t he i ncept i on and dur i ng an evacuat i on cycl e.   Oper at i on shal l  be 
aut omat i c.   Manual  over r i de cont r ol  f or  hopper  v i br at or s and evacuat i on 
syst em shal l  be pr ovi ded i n hopper  ar ea and shal l  be encl osed i n cases t o 
pr event  acci dent al  ener gi zat i on of  syst ems.   A war ni ng shal l  be pl aced over  
t he v i br at or  manual  cont r ol  wi t h t he f ol l owi ng i nscr i pt i on:   " War ni ng:   
Vi br at or  Cont r ol .   Do not  act i vat e unl ess hopper  evacuat i on syst em i s 
oper at i ng. "   Pr ovi de nucl ear  hopper  l evel  swi t ches as speci f i ed i n 
par agr aph ent i t l ed " I nst r ument at i on and Cont r ol s. "   Pr ovi de a hopper  heat er  
syst em f or  each f abr i c f i l t er  baghouse.   Each syst em shal l  be as speci f i ed 
her ei n.  Hopper  heat er s f or  each hopper  shal l  be f ur ni shed by t he col l ect or  
manuf act ur er  and shal l  i ncl ude mat er i al  r equi r ed f or  mount i ng.   The syst em 
shal l  be desi gned t o pr ovi de a 93 degr ees C 200 degr ees F r i se i n 
t emper at ur e i n t he hopper ,  i n t he v i c i ni t y of  t he heat er s,  dur i ng of f l i ne 
and st ar t up condi t i ons.   The syst em shal l  be desi gned t o pr ovi de maxi mum 
heat er  cover age bet ween hopper  st i f f ener s.   The syst em shal l  be desi gned 
wi t h a mi ni mum heat i ng saf et y f act or  of  1. 1 and a mi ni mum wi nd heat  l oss 
f act or  of  1. 12.   The syst em shal l  i ncl ude a f l exi bl e t hr oat  heat er  f or  each 
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hopper .   Heat er s shal l  be of  modul ar  desi gn except  f or  t hr oat  heat er s.   
Fl exi bl e el ect r i c  heat i ng bl anket s or  t apes,  capabl e of  wi t hst andi ng 454 
degr ees C 850 degr ees F,  shal l  be used f or  ar eas wher e modul ar  equi pment  
wi l l  not  f i t .   Heat er  modul es shal l  be desi gned f or  easy i nst al l at i on.   
Heat er  modul es shal l  cover  at  l east  20 per cent  of  t he hopper  ar ea ( cover ed 
hopper  ar ea not  t o i ncl ude exposed ar eas of  poke hol es,  l evel  det ect or s,  
st r i ke pl at es,  s t i f f ener s,  access door s,  et c. ) ,  shal l  cover  t he bot t om 
por t i on of  t he hopper  t o t he maxi mum ext ent  possi bl e,  and shal l  ext end at  
l east  50 per cent  up t he hopper  hei ght .   Hopper  t hr oat s shal l  be heat ed wi t h 
bl anket  or  t ape heat er s.   Equi pment  f ur ni shed shal l  be desi gned and t est ed 
t o wi t hst and nat ur al  and i nduced vi br at i ons i ncl udi ng manual  r appi ng of  t he 
st r i ke pl at es.   The hopper  heat er  syst em shal l  be i ndi v i dual l y 
t her most at i cal l y  cont r ol l ed wi t h adj ust abl e set poi nt  bet ween 66 t o 121 
degr ees C 150 t o 250 degr ees F i nt er nal  ski n t emper at ur e,  t he mi ni mum 
speci f i ed ambi ent  t emper at ur e,  and shal l  be f ur ni shed and i nst al l ed 
compl et e i ncl udi ng power ,  cont r ol ,  and al ar m component s.   Heat er  vol t age 
shal l  be [ _____]  vol t s AC.   Cont r ol  vol t age shal l  be 120 vol t s AC.   Modul ar  
heat er s shal l  be f ur ni shed compl et e.   Heat er  modul es shal l  be 
sel f - cont ai ned.   The modul es shal l  have a f l exi bl e heat i ng f ace t o conf or m 
t o t he i r r egul ar i t i es of  t he hopper  sur f ace,  pr ovi di ng i nt i mat e cont act  
bet ween t he heat er s and t he hopper ,  and pr ovi di ng maxi mum heat  t r ansf er .   
Hopper  heat er s shal l  be of  l ow wat t  densi t y desi gn ( maxi mum of  t hr ee wat t s 
per  645 squar e mm squar e i nch of  r esi st ance el ement )  wi t h a mi ni mum of  s i x 
par al l el  r esi st ance pat hs per  heat er  ( cont i nuous bl anket  t ype el ement s 
shal l  be deemed t o meet  t he mul t i pat h r equi r ement ) .   Each heat i ng el ement  
i n t he modul e shal l  be capabl e of  bei ng oper at ed at  2152 wat t s per  squar e 
met er  200 wat t s per  squar e f oot .   Heat i ng el ement s shal l  be made of  600 
ser i es st ai nl ess st eel  al l oy or  ni chr ome encased i n a 20 gage mi ni mum 
al umi num or  al umi ni zed st eel  mount i ng pan or  casi ng.   Col d l ead wi r es and 
i nt er connect i ng wi r es shal l  be mul t i s t r and copper  wi r e wi t h hi gh t emper at ur e
 ( 454 degr ees C)  ( 850 degr ees F)  i nsul at i on.   Col d l eads shal l  be f ur ni shed 
wi t h st r ai n r el i ef  const r uct ed i n such a manner  as t o pr event  damage t o t he 
heat er  modul es due t o r ough handl i ng.   Leads shal l  be of  suf f i c i ent  l engt h 
t o r each t he t er mi nal  box.   Spl i ces shal l  not  be per mi t t ed i n l eads f r om 
modul es,  t apes,  or  bl anket s t o t he t er mi nal  box.   Each modul e,  bl anket ,  or  
t ape shal l  be t est ed f or  el ect r i cal  i nt egr i t y at  1, 000 vol t s pr i or  t o 
i nst al l at i on.   I ndi v i dual  modul es shal l  be desi gned t o f i t  bet ween t he 
hopper  st i f f ener s and ot her  hopper  wel l  obst r uct i ons t o pr ovi de t he maxi mum 
cover age possi bl e.   Heat i ng uni t s  suppl i ed shal l  have met al  l abel s f i r ml y 
at t ached t o t he uni t  l i s t i ng t he wat t age and vol t age of  t he uni t .   Heat i ng 
uni t s and mount i ng har dwar e shal l  be const r uct ed of  hi gh t emper at ur e 
mat er i al s capabl e of  wi t hst andi ng 454 degr ees C 850 degr ees F.  Heat i ng 
uni t s shal l  be i nsul at ed wi t h hi gh t emper at ur e woven gl ass c l ot h or  mi ner al  
f i ber .   Mi ca or  magnesi um oxi de i nsul at ed heat er s shal l  not  be pr ovi ded.   
Col d l eads f r om each heat er  shal l  be pr ovi ded f or  ext er nal  c i r cui t  
connect i on.   The col d l eads shal l  be cont ai ned i n hot - di p gal vani zed NEMA 
Type 4,  as def i ned i n NEMA I CS 6,  cast  i r on f i t t i ng f or  connect i on t o f i el d 
i nst al l ed sol i d condui t  or  wat er pr oof  r aceway.   NEMA 4 as def i ned i n 
NEMA I CS 6 hopper  heat er  t er mi nal  boxes wi t h t er mi nal  bl ocks f or  connect i on 
t o heat er  l eads and t her most at  l eads shal l  be pr ovi ded.   Ter mi nal  bl ocks i n 
each t er mi nal  box shal l  cont ai n a suf f i c i ent  number  of  t er mi nal s t o connect  
t he heat er s f or  each hopper ,  one cont r ol  t her most at ,  and one l ow 
t emper at ur e al ar m t her most at .   The t her most at s f or  moni t or i ng hopper  
t emper at ur e shal l  be 120 vol t s AC adj ust abl e t ype i n NEMA 4 encl osur es.   
Each hopper  heat er  t er mi nal  box,  f ed f r om a panel ,  shal l  i ncl ude one 3- pol e 
f used mai n swi t ch,  magnet i c cont r act or  and al ar m r el ay wi t h t wo nor mal l y 
open cont act s,  t er mi nal  bl ocks f or  power ,  cont r ol  and al ar m ci r cui t s,  a 
f used cont r ol  t r ansf or mer  havi ng a 120- vol t  secondar y,  and auxi l i ar y r el ays 
f or  aut omat i c oper at i on of  t he heat er  syst em.   The cover  shal l  have t he 
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f ol l owi ng devi ces mount ed,  f or  each cont r act or :  " HAND, "  " OFF, "  " AUTO"  
sel ect or  swi t ch.

a.   120 vol t  r ed l i ght - - " ON"  wi t h i nt egr al  t r ansf or mer .

b.   120 vol t  whi t e l i ght - - " LO TEMP"  al ar m wi t h i nt egr al  t r ansf or mer .

c.   Devi ce and encl osur e namepl at es.

The f ol l owi ng component s shal l  be pr ovi ded f or  each f abr i c f i l t er  baghouse 
f or  t her most at i c  cont r ol  of  t he hopper  heat er  syst em:

a.   A mast er  hopper  heat er  cont r ol  panel .

b.   Hopper  heat er  t er mi nal  panel s at  each hopper .   The cont r act or  shal l  
f ur ni sh mat er i al s,  t ool s,  and l abor  r equi r ed f or  connect i ons of  
c i r cui t s and wi r i ng bet ween l ocal  hopper  heat er  cont r ol  panel s and t he 
mast er  heat er  cont r ol  panel .

Thi s panel  shal l  cont ai n r el ays,  cont r act or s ( f used swi t ches or  c i r cui t  
br eaker s) ,  cont r ol  t r ansf or mer s,  and ot her  devi ces r equi r ed f or  compl et e 
cont r ol  of  t he heat er  syst em.   Mast er  heat er  cont r ol  panel  shal l  be l ocat ed 
as i ndi cat ed.   Panel  component s shal l  be f act or y i nst al l ed and wi r ed i n a 
NEMA 4 encl osur e and shal l  i ncl ude t he f ol l owi ng.

a.   A mai n- f used swi t ch or  c i r cui t  br eaker .

b.   A f used swi t ch or  c i r cui t  br eaker ,  cont r act or  al ar m r el ay,  wi t h t wo 
nor mal l y open cont act s.   A sel ect or  swi t ch,  " HAND, "  " OFF, "  " AUTO, "  r ed 
" ON"  l i ght ,  and whi t e " LOW TEMP"  al ar m l i ght  f or  each l ocal  heat er  
panel .   The cont r act or  shal l  have a 120- vol t  oper at i ng coi l .

c .   Devi ce and encl osur e namepl at es.

d.   Auxi l i ar y r el ays and equi pment  r equi r ed f or  oper at i on of  t he heat i ng 
and al ar m syst ems.

2. 8. 6   Mani f ol ds and Dr af t  Equi pment

Fur ni sh i nl et  an out l et  mani f ol d duct s as par t  of  each f abr i c f i l t er  
baghouse.   Mani f ol ds shal l  be seal ed by cont i nuous f i l l et  or  compl et e 
penet r at i on gr oove wel ds t o pr ovi de gas- t i ght  const r uct i on,  f abr i cat ed f r om 
mi ni mum 6 mm 1/ 4 i nch t hi ck ASTM A36/ A36M st eel  pl at e,  and pr oper l y 
st i f f ened.   Mani f ol ds shal l  have necessar y expansi on j oi nt s conf or mi ng t o 
t he r equi r ement s of  t he par agr aph ent i t l ed " Duct wor k and Dr af t  Equi pment "  
and access door s and shal l  be suppor t ed f r om t he f abr i c f i l t er  baghouse 
st r uct ur e.   St r uct ur al  desi gn shal l  be based on assumpt i on t he duct s may be 
30 per cent  f ul l  of  f l y  ash.   Taper  i nl et  mani f ol ds t o mai nt ai n a uni f or m 
gas vel oci t y t o al l  modul es.   Si ze mani f ol ds t o mi ni mi ze pr essur e dr op,  but  
al so so t hat  vel oci t i es shal l  be bet ween 28 t o 30 met er s per  second 5, 500 
t o 6, 000 f eet  per  mi nut e at  100 per cent  of  boi l er  l oad capaci t y t o mi ni mi ze 
ash dr op out  of  t he gas st r eam.   I nl et  mani f ol d t ake- of f s t o each modul e 
shal l  be l ocat ed i n or  near  t he bot t om of  t he duct  t o assi st  i n sweepi ng 
t he dust  i nt o t he modul es.   A r epl aceabl e,  abr asi on r esi st ant  baf f l e pl at e 
shal l  be f ur ni shed at  t he i nl et  t o each modul e t o pr event  abr asi on of  t he 
bags.   Each modul e shal l  be pr ovi ded wi t h i nl et  and out l et  damper s.   I nl et  
and out l et  damper s shal l  be t he manuf act ur er ' s st andar d t ype.   Each f abr i c 
f i l t er  baghouse shal l  be pr ovi ded wi t h bypass damper s t o bypass t he f abr i c 
f i l t er  baghouse dur i ng st ar t - up and shut down,  dur i ng oi l  f i r i ng,  and i n t he 
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event  of  excessi ve f l ue gas moi st ur e condi t i ons due t o spr ay dr yer  absor ber  
mal f unct i on Bypass damper s shal l  be as speci f i ed i n par agr aph ent i t l ed 
" Duct wor k and Dr af t  Equi pment . "

2. 9   LI ME SLURRY PREPARATI ON SYSTEM

**************************************************************************
NOTE:   Pr essur es,  r at es,  and dur at i on of  soot bl owi ng 
wi l l  depend on s i t e condi t i ons and accept abl e 
oper at i ng pr ocedur es.

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

Pr ovi de a s i ngl e l i me sl ur r y pr epar at i on syst em t o ser ve [ _____]  spr ay 
dr yer  absor ber s.   Pr ovi de t he l i me sl ur r y pr epar at i on syst em wi t h equi pment  
f or  r ecei v i ng,  st or i ng,  f eedi ng,  and sl aki ng pebbl e qui ckl i me,  and f or  
st or i ng and pumpi ng l i me sl ur r y of  suf f i c i ent  quant i t y and qual i t y  as 
r equi r ed f or  use i n t he FGD syst em.   Li me syst em component  equi pment and 
cont r ol s shal l  be as speci f i ed i n par agr aph ent i t l ed " Li me Sl ur r y 
Pr epar at i on Syst em, "  and her ei n.   Mot or s shal l  be as speci f i ed i n par agr aph 
ent i t l ed " Pumps,  Val ues,  Mot or s. "   Pr ovi de st r uct ur al  and mi scel l aneous 
st eel  as r equi r ed f or  suppor t  of  equi pment ,  f r ami ng of  t he equi pment  
encl osur e,  and access t o equi pment ,  as speci f i ed.   St r uct ur al  desi gn shal l  
be as speci f i ed i n par agr aph ent i t l ed " St r uct ur al  and Mi scel l aneous St eel . "  
Equi pment  shal l  be ar r anged wi t hi n t he l i me syst em encl osur e t o al l ow easy 
access f or  oper at i on and mai nt enance.   Ar r ange equi pment  on mul t i pl e l evel s 
as f ol l ows:   Sl ur r y st or age t ank and pumps shal l  be l ocat ed on t he l ower  
l evel ;  l i me f eeder s,  s l aker s,  and gr i t  scr eens shal l  be l ocat ed on a l evel  
above t he t anks so t hat  s l ur r y f l ows by gr avi t y i nt o t he t ank.   Headr oom 
bet ween each l evel  and t he st r uct ur al  suppor t s f or  t he l evel  above shal l  be 
3 met er s 10 f eet  mi ni mum.   The l i me syst em encl osur e shal l  be l ocat ed i n 
t he ar ea bet ween spr ay dr yer  absor ber s.   The pl an ar ea of  t he encl osur e 
shal l  be not  l ess t han 37 squar e met er s 400 squar e f eet .   The l engt h and 
wi dt h of  t he encl osur e shal l  be sel ect ed t o be compat i bl e wi t h t he 
Cont r act or ' s gener al  ar r angement  t o mi ni mi ze di spl acement  of  t he spr ay 
dr yer  absor ber s.   The l engt h and wi dt h of  t he encl osur e shal l  be sel ect ed 
t o be compat i bl e wi t h t he Cont r act or ' s gener al  ar r angement  t o mi ni mi ze 
di spl acement  of  t he spr ay dr yer  absor ber s and f abr i c f i l t er  baghouses f r om 
t he boi l er  cent er l i nes.   To pr ovi de f or  adequat e l i me syst em equi pment  
l ayout  t he Cont r act or ' s st r uct ur al  f r ami ng ar r angement  may pr ovi de f or  
connect i on of  t he encl osur e f or  t he l i me syst em and t hat  f or  one or  bot h of  
t he hopper  encl osur es f or  spr ay dr yer  absor ber s and f abr i c f i l t er  baghouses 
f r om t he boi l er  cent er l i nes.   Pr ovi de i nt er i or  access t o each l i me syst em 
equi pment  l evel  t o pr ovi de Cl ass one per sonnel  access as speci f i ed i n t he 
par agr aph ent i t l ed " St r uct ur al  and Mi scel l aneous St eel . "  The encl osur e 
f r ami ng shal l  al l ow f or  t he l ocat i on of  an 2440 mm 8 f oot  wi de r ol l - up door  
( t o be pr ovi ded by t he Cont r act or )  t o pr ovi de access t o t he Gover nment ' s 
gr i t  di sposal  bi n by f or k l i f t  t r uck.   Component s shal l  be t est ed at  t he 
f act or y t o ver i f y pr oper  oper at i on of  cont r ol s,  mot or s,  and equi pment  
component s.   Not i f y t he Cont r act i ng Of f i cer ,  i n wr i t i ng,  at  l east  30 days 
i n advance of  t he f i nal  compl et e syst em f act or y t est s,  so t hat  he may have 
a r epr esent at i ve obser ve t he t est s.   Pr ovi de i nf or mat i on necessar y t o 
det er mi ne t he st r uct ur al  desi gn r equi r ement s of  t he concr et e f oundat i on 
pad.   Pr ovi de necessar y er ect i on dr awi ngs and i nst al l at i on i nst r uct i ons.   
I ncl ude submi t t al  i nf or mat i on on t he cat egor i es gener al  ar r angement ,  
f oundat i on desi gn,  pi pi ng,  er ect i on,  i nst r ument at i on,  i nt er nal  ar r angement ,  
wi r i ng,  val ves,  and el ect r i c  mot or s.   The ext er i or  of  t he l i me st or age and 
f eed bi n shal l  be c l eaned and pr i med as speci f i ed i n t he par agr aph ent i t l ed 
" St r uct ur al  and Mi scel l aneous St eel . "  Ot her  l i me s l ur r y pr epar at i on syst em 
component  equi pment  shal l  be pr ovi ded wi t h t he manuf act ur er ' s st andar d 
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finish.

2. 9. 1   Li me St or age and Feed Bi n

The l i me pr epar at i on syst em shal l  have an i nt egr al  st or age and f eed bi n f or  
pebbl e l i me.   The bi n shal l  be shop f abr i cat ed,  al l  wel ded const r uct i on of  
car bon st eel  pl at e wi t h a mi ni mum t hi ckness of  6 mm 1/ 4 i nch,  conf or mi ng t o 
ASTM A36/ A36M.   The bi n shal l  be st r uct ur al l y  suppor t ed as necessar y t o 
pr ovi de f or  encl osed ar eas f or  equi pment  l evel s di r ect l y beneat h t he bi n 
cone hopper s.   The l i me pr epar at i on syst em st r uct ur e shal l  be desi gned f or  
wi nd,  snow,  sei smi c and ot her  l oads,  as speci f i ed i n par agr aph ent i t l ed 
" St r uct ur al  and Mi scel l aneous St eel . "   St r uct ur al  desi gn shal l  be based on 
a bul k densi t y f or  pebbl e l i me of  1040 kg per  cubi c met er  65 pounds per  
cubi c f oot .   Bi n di amet er  shal l  be 3. 70 met er s 12 f eet .   Bi n hei ght  shal l  
be based on pebbl e l i me bul k densi t y of  880 kg per  cubi c met er  55 pounds 
per  cubi c f oot  and angl e or  r epose of  55 degr ees.   Bi n shal l  be cyl i ndr i cal  
wi t h t wi n,  60 degr ee mi ni mum coni cal  bot t om hopper s.   Roof  shal l  be s l oped 
1: 12 f or  dr ai nage.   The r oof  shal l  have an i nl et  t ar get  box l ocat ed at  t he 
cent er  and pr ovi s i ons f or  mount i ng t he bi n vent  f i l t er ,  pr essur e r el i ef  
val ve and hi gh- l evel  swi t ch.   Pr ovi de f or  access t o t he i nt er i or  of  t he bi n 
f r om t he r oof  t hr ough a hi nged manway.   Access,  handr ai l s ,  and k i ckpl at e 
f or  t he r oof  shal l  be pr ovi ded as speci f i ed i n par agr aph ent i t l ed 
" St r uct ur al  and Mi scel l aneous St eel . "   A f i l l  pi pe shal l  be pr ovi ded f or  
t r anspor t i ng pebbl e l i me f r om sel f - unl oadi ng t r ucks t o t he st or age and f eed 
bi n.   The f i l l  pi pe shal l  ext end f r om t he t r uck f i l l  connect i on poi nt ,  
appr oxi mat el y 1. 22 met er s 4 f eet  above gr ade,  t o t he cent er  f i l l  col l ar .   
The f i l l  pi pe shal l  be 100 mm 4 i nch O. D.  Schedul e 40 car bon st eel  pi pe.   A 
1219 mm 4 i nch cent er l i ne r adi us bend shal l  be used f or  t he di r ect i on 
change at  t he t op of  t he f i l l  t ube r i ser .   The f i l l  t ube shal l  be compl et e 
wi t h a qui ck coupl i ng hose connect i on wi t h secur i t y chai n,  dust  cap and 
l i mi t  swi t ch at  t he t r uck connect i on poi nt  and a c l ean- out  cap at  t he i nl et  
t ar get  box.   The i nl et  t ar get  box shal l  be pr ovi ded wi t h t wo openi ngs f or  
f i l l  pi pi ng connect i ons:  One f or  use wi t h t he 100 mm 4 i nch f i l l  pi pe t o be 
pr ovi ded under  t hi s cont r act  and one f or  use wi t h t he pneumat i c conveyi ng 
syst em pi pi ng t o be pr ovi ded by t he Cont r act or .   The openi ng f or  use by t he 
pneumat i c conveyi ng syst em pi pi ng shal l  be 150 mm 6 i nches i n di amet er  and 
shal l  be sui t abl e f or  at t achment  of  a r educer  f or  compat i bi l i t y  wi t h t he 
conveyi ng l i ne s i ze sel ect ed l at er  f or  use wi t h t he pneumat i c conveyi ng 
syst em.   Pr ovi de a bi n vent  f i l t er  f or  mount i ng on t op of  t he bi n,  wi t h 
r et ai ned dust  di schar ge di r ect l y i nt o st or age bi n.   Thi s uni t  shal l  have a 
vent i ng capaci t y  of  at  l east  472 L/ s 1, 000 scf m.   Fi l t er  bags must  be 
r eadi l y r emovabl e f or  i nspect i on or  r epl acement  wi t hout  t ool s.   
Const r uct i on of  f i l t er  mani f ol d shal l  pr event  f i l t er  bags f r om f al l i ng i nt o 
st or age bi n.  Oper at i on of  t he f i l t er  shal l  be such t hat  t her e wi l l  be no 
escape of  dust  dur i ng t r uck unl oadi ng.   Fi l t er  uni t  shal l  be f abr i cat ed 
weat her pr oof  and dr i ppr oof  const r uct i on,  wi t h sel f - cont ai ned bag cl eani ng 
syst em and f an assembl i es.   Weat her  and dr i ppr oof  gasket ed access door s t o 
bag compar t ment  shal l  be pr ovi ded.   Par t s of  uni t  subj ect  t o ser vi ce or  
mai nt enance shal l  be not  mor e t han 1 1/ 2 met er s 5 f eet  above t he bi n r oof  
and shal l  be accessi bl e by a per son st andi ng on t op of  t he bi n wi t hout  use 
of  l adder s or  pl at f or ms.   The bi n f i l t er  exhaust  f an shal l  be t he 
squi r r el - cage t ype,  oper at i ng at  l ess t han 3, 500 r pm,  wi t h mount i ng on t he 
bi n vent  f i l t er .   Thi s uni t  shal l  have ai r  handl i ng capaci t y of  at  l east  
472 L/ s 1, 000 scf m.   I t  shal l  pr ovi de a negat i ve pr essur e wi t hi n t he bi n 
dur i ng unl oadi ng oper at i ons.   The f an out l et  shal l  be pr ovi ded wi t h a 
l ouver ed damper  whi ch aut omat i cal l y  opens dur i ng oper at i on and cl oses when 
t he bi n i s not  bei ng f i l l ed and shal l  be f i t t ed wi t h a r emovabl e bi r d and 
i nsect  scr een.   El ect r i c  connect i ons shal l  be NEMA 3R,  r ai npr oof .   A 
di sconnect  swi t ch i n NEMA 3R st eel  encl osur e shal l  be pr ovi ded and mount ed 
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on t he vent  f i l t er  uni t  t o al l ow l ocal  shut of f  of  power  suppl y t o 
el ect r i cal  devi ces l ocat ed at  t he bi n r oof  l evel .   Wi r i ng connect i ons t o 
t hese uni t s shal l  be made by t he Cont r act or .   Two bi n l evel  swi t ches shal l  
be mount ed at  a hi gh and at  a l ow l evel  on t he bi n.   These swi t ches ar e t o 
be of  t he st ai nl ess st eel ,  r ot at i ng- paddl e t ype,  el ect r i cal l y  oper at ed.   
I ndi cat i ng l i ght s coi nci dent  wi t h t hese swi t ches shal l  be pr ovi ded i n bot h 
t he t r uck unl oadi ng panel  and t he mai n cont r ol  panel .   Top- mount ed uni t s 
must  have ext ensi on shaf t s and guar ds.  Si de- mount ed uni t s shal l  be pr ovi ded 
wi t h i nsi de shi el ds and al l  uni t s  must  be mount ed adj acent  t o l adder s or  on 
t op of  st or age bi n.   The l ower  bi n swi t ch shal l  be l ocat ed t o r epr esent  
capaci t y i n t er ms of  compl et e t r uck l oads of  mat er i al ,  based on t r uck l oad 
capaci t y of  18. 82 cubi c met er  665 cubi c f eet  per  l oad of  qui ckl i me densi t y 
at  appr oxi mat el y 960 kg per  cubi c met er  60 pounds per  cubi c f oot .   One 
heavy- dut y v i br at or  shal l  be connect ed t o t he out s i de of  each bi n cone and 
pr ovi ded wi t h sui t abl e cont r ol l er s and t i mer s t o al l ow paci ng f r om t he 
qui ckl i me f eeder .   Each vi br at or  shal l  be i nt er connect ed wi t h t he 
associ at ed f eeder ,  i n or der  t hat  i t  oper at es i n pr opor t i on t o f eed r at e 
onl y when t he bi n gat e i s open and t he f eeder  oper at es.   Li ve bot t om t ype 
bi n di schar ger s may be pr ovi ded i n l i eu of  t he out s i de v i br at or s.   A 
manual l y- oper at ed,  dust - t i ght  s l i de gat e shal l  be mount ed at  t he 
t er mi nat i on of  each bi n cone t o al l ow i sol at i on of  t he equi pment  bel ow f or  
maintenance.

2. 9. 2   Li me Sl aker s

The l i me sl aker s shal l  be of  t he det ent i on or  past e t ype.   The sl aker s 
shal l  be desi gned f or  cont i nuous oper at i on at  t he r equi r ed capaci t y .  
Sl aki ng t emper at ur e and sl aki ng per f or mance shal l  be aut omat i cal l y  
mai nt ai ned,  so t hat  at  l east  90 per cent  of  t he cal c i um hydr oxi de par t i c l es 
f or med ar e smal l er  t hat  2 mi cr ons i n s i ze,  when l i me qual i t y  i s  as 
speci f i ed.   Sl aker s shal l  be capabl e of  s l aki ng al l  gr ades of  20 mm 3/ 4 i nch
 pebbl e qui ckl i me at  a cont r ol l ed t emper at ur e.   Aut omat i c cont r ol s shal l  be 
pr ovi ded t o i nj ect  excess wat er  i nt o t he s l aki ng chamber  shoul d t he 
t emper at ur e exceed a pr eset  l i mi t .   Sl aker s shal l  be pr ovi ded wi t h an 
exhaust  syst em t o pr event  wat er  vapor  f r om r i s i ng i nt o t he f eeder  
mechani sm.   The sl aker s shal l  be of  al l  wel ded st eel  const r uct i on and shal l  
be compl et el y dust - t i ght .   Access cover s f or  al l  compar t ment s shal l  be 
pr ovi ded.   Sl aker s shal l  be desi gned f or  ease of  mai nt enance and shal l  be 
capabl e of  shut down f or  up t o 24 hour s wi t hout  r equi r i ng c l eanout  pr i or  t o 
r est ar t .   Pr ovi de a hose connect i on at  each sl aker  l evel  f or  use by 
mai nt enance per sonnel .   Li me f eeder s shal l  be of  t he gr avi met r i c or  
vol umet r i c t ype as r equi r ed f or  compat i bi l i t y  wi t h t he l i me sl aker s.  
Feeder s shal l  be desi gned t o pr event  f l oodi ng of  t he s l aker s wi t h l i me.  
Feeder s shal l  be capabl e of  handl i ng pebbl e qui ckl i me,  i ncl udi ng f i nes.  
Feeder s shal l  be dust - t i ght  and shal l  be pr ovi ded wi t h dust - t i ght ,  
st ai nl ess- st eel  i nspect i on door s on t he di schar ge s i de of  t he f eeder s.  
Fl exi bl e connect i ons shal l  be pr ovi ded bet ween t he bi n cone out l et s and t he 
f eeder s.   Feeder s shal l  be pr ovi ded wi t h adj ust abl e r at e set t er s and 
t ot al i zer s.   Each l i me sl aker  shal l  be pr ovi ded wi t h a posi t i ve means of  
r emovi ng gr i t  f r om t he l i me sl ur r y pr i or  t o di schar gi ng t he s l ur r y t o t he 
t ank.   The gr i t  r emoval  syst em shal l  i ncl ude cl assi f i er s or  scr eens or  bot h 
as r equi r ed t o r emove any gr i t  whi ch coul d pr oduce oper at i onal  pr obl ems i n 
t he s l ur r y pumps,  pi pi ng,  val ves,  or  at omi zer s.   The gr i t  r emoval  syst em 
shal l  i ncl ude a means of  r i nsi ng t he gr i t  wi t h wat er  t o mi ni mi ze l i me 
car r yover  t o t he gr i t  di sposal  bi n.   The degr i t t ed s l ur r y shal l  f l ow by 
gr avi t y t o t he s l ur r y t ank.   The gr i t  shal l  be conveyed t o a di sposal  bi n 
( bi n pr ovi ded by t he Gover nment )  l ocat ed on t he l ower  l evel  wi t hi n t he l i me 
syst em encl osur e at  a poi nt  accessi bl e t o a f or k l i f t  t r uck.   The Cont r act or  
shal l  pr ovi de conveyor s and chut es as necessar y t o di schar ge gr i t  t o t he 
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di sposal  f r om a poi nt  not  mor e t han 1. 83 met er s 6 f eet  above t he l ower  
l evel  f l oor .  A s l ur r y st or age t ank shal l  be l ocat ed beneat h t he s l aker s i n 
t he l i me syst em encl osur e.   The t ank shal l  be const r uct ed of  6 mm 1/ 4 i nch 
car bon st eel .   The sl ur r y t ank shal l  be desi gned wi t h a mi ni mum st or age 
capaci t y of  one hour  at  t he maxi mum sl ur r y use r at e.   The t ank shal l  be 
cover ed t o mi ni mi ze cont act  of  t he s l ur r y wi t h ai r .   The t ank shal l  be 
pr ovi ded wi t h heavy- dut y,  t op- mount ed t ur bi ne agi t at or s of  a quant i t y and 
desi gn as necessar y t o keep t he s l ur r y par t i c l es i n uni f or m suspensi on 
wi t hout  vor t ex f or mat i on.   Tank shal l  have i nt er nal  baf f l es t o pr omot e 
agi t at i on.  Agi t at or s shal l  be i nt er l ocked wi t h pump cont r ol s so t hat  pumps 
cannot  st ar t  unl ess at  l east  one agi t at or  i s  on.   The t ank shal l  be 
pr ovi ded wi t h l evel  moni t or s r equi r ed f or  pr oper  syst em oper at i on.   Level  
swi t ches shal l  be el ect r ode pr obe t ype.   Bubbl er - t ype l evel  swi t ches ar e 
not  accept abl e.  The t ank shal l  be pr ovi ded wi t h al l  necessar y i nl et ,  
out l et ,  and over f l ow connect i ons.   The bot t om of  t he t ank shal l  be pi t ched 
f or  dr ai nage and pr ovi ded wi t h a c l eanout  easi l y accessi bl e by mai nt enance 
per sonnel .   The Cont r act or  shal l  pr ovi de addi t i onal  s l ur r y t anks as 
r equi r ed f or  hi s speci f i c  syst em desi gn.   Tanks f ur ni shed under  t hi s 
cont r act  shal l  be shop f abr i cat ed,  al l - wel ded const r uct i on of  car bon st eel  
wi t h a mi ni mum shal l  t hi ckness of  6 mm 1/ 4 i nch.   St r uct ur al  desi gn 
r equi r ement s of  par agr aph ent i t l ed " St r uct ur al  and Mi scel l aneous St eel "  
i ncl udi ng sei smi c desi gn,  ar e appl i cabl e t o t anks f ur ni shed.

2. 10   PUMPS,  VALVES,  MOTORS

Cent r i f ugal  pumps shal l  be used f or  appl i cat i ons f or  whi ch uni que f l ow and 
head r equi r ement s necessi t at e t he use of  posi t i ve di spl acement  pumps.   The 
gener al  r equi r ement s speci f i ed i n t hi s par agr aph shal l  be appl i cabl e t o 
pumps f ur ni shed except  as speci f i cal l y  not ed.   Posi t i ve di spl acement  pumps 
f ur ni shed f or  use wi t h l i me sl ur r y shal l  have a hi st or y of  r el i abl e 
oper at i on f or  t hat  appl i cat i on at  pi l ot  pl ant  or  commer ci al  i nst al l at i ons.  
Posi t i ve di spl acement  s l ur r y pumps f or  whi ch shaf t  seal s ar e necessar y 
shal l  be pr ovi ded wi t h mechani cal  seal s whi ch do not  r equi r e t he use of  
seal  wat er  whi ch coul d i nf i l t r at e i nt o t he s l ur r y.   Pr ovi de pi pi ng,  val ves,  
and f i t t i ngs r equi r ed t o connect  t he spr ay dr yer  absor ber s,  l i me sl ur r y 
pr epar at i on syst em,  f abr i c f i l t er  baghouses,  pumps,  and t anks compl et e wi t h 
hanger s and connect i on f or  i nst r ument s,  vent s,  f l ushi ng,  and dr ai ns as 
r equi r ed.   Pr ovi de pr oper l y s i zed bypasses f or  equi pment  and cont r ol  
val ves.   I nst r ument at i on and cont r ol s shal l  be as speci f i ed i n par agr aph 
ent i t l ed " I nst r uct ur al  and Cont r ol s. "   Pi pi ng mat er i al s and f abr i cat i on 
shal l  conf or m t o ASME B31. 1 ( Power  Pi pi ng Code) .   Fur ni sh al t er nat i ng 
cur r ent  hi gh ef f i c i ency el ect r i c  mot or s r equi r ed t o dr i ve t he equi pment  
f ur ni shed under  t hi s Cont r act .   Pr ovi de each pump assembl y wi t h t he 
manuf act ur er ' s st andar d f i ni sh.   Pr ot ect  exposed machi ne sur f aces wi t h a 
r ust - pr event at i ve compound.   Cover  f l anged openi ngs wi t h pl ywood cover s 
hel d by a mi ni mum of  f our  bol t s.   Pl ug or  cap scr ewed connect i ons wi t h 
st andar d f i t t i ngs.

2. 10. 1   Pumps

Fur ni sh t he pumps r equi r ed or  speci f i ed compl et e wi t h mot or  dr i ves,  
accessor i es,  and f i el d ser vi ce.   Pr ovi de 100 per cent  i nst al l ed spar e 
capaci t y f or  pumps.   Pr ovi de wat er  pumps f or  s l aki ng wat er  and cool i ng 
wat er  suppl y as shown on t he pr ocess f l ow di agr am.   These l ocat e pumps at  
t he wat er  st or age t anks t o be pr ovi ded by t he Cont r act or .   For  pur poses of  
t he pr oposal ,  t hese t anks shal l  be assumed t o be l ocat ed at  gr ade at  a 
di st ance of  18. 30 met er s 60 f eet  f r om t he pi pi ng i nt er f ace poi nt  
i ndi cat ed.   Cont r act or  shal l  pr ovi de pi pi ng f r om t hese t anks t o t he poi nt s 
of  appl i cat i on wi t hi n hi s syst em.   Each pump assembl y shal l  i ncl ude pump,  
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dr i v i ng mot or ,  basepl at e,  dr i ve coupl i ng or  mul t i pl e V- bel t  dr i ve,  and 
coupl i ng guar d,  as appl i cabl e.   I ncl ude dowel l i ng of  pumps t o basepl at e.   
Each pump shal l  be of  a desi gn and const r uct i on f or  ser vi ce i nt ended.   
Over head mot or  mount i ng st r uct ur e shal l  have pr ovi s i on f or  dr i ve bel t  
t ensi on adj ust ment .   St r uct ur e shal l  be such t hat  mot or  and mount i ng ar e 
suppor t ed i ndependent l y of  t he pump bear i ng assembl y.   Pr ovi de st r uct ur e t o 
al l ow f or  r emoval  of  pump bear i ng assembl y wi t hout  di st ur bi ng t he mot or .   
St r uct ur e shal l  be of  f abr i cat ed st eel ,  and shal l  pr ovi de suppor t  f or  
V- bel t  dr i ve guar d.   Dr i ve coupl i ngs and mat ched mul t i pl e V- bel t  dr i ve 
( MVD)  set s shal l  be r at ed at  not  l ess t han 140 per cent  of  t he mot or  power .   
Guar d f or  mat ched MVD set s shal l  have sol i d met al  cover  on pump si de and 
expanded met al  mesh on out boar d end.   Fl exi bl e dr i ve coupl i ng guar ds shal l  
compl y wi t h appl i cabl e saf et y r equi r ement s.   Fl exi bl e coupl i ng guar ds shal l  
be ar r anged f or  ease i n di sassembl y or  r emoval  f or  access t o coupl i ngs.   
Coupl i ng guar ds shal l  be r i gi dl y f ast ened t o basepl at e.   Pr event  any 
ext er nal  t hr ust  f r om bei ng t r ansmi t t ed t o t he mot or  shaf t  under  any 
oper at i ng condi t i ons.   Pr ovi de doubl e- scr ew adj ust ment  bases on 
nonadj ust abl e hor i zont al  ar r angement s.  Suct i on and di schar ge connect i ons 
shal l  be st andar d Cl ass 150 ANSI  f l at - f aced f l anges,  r ubber  l i ned,  i f  pump 
i s r ubber  l i ned.   Fur ni sh dr awi ngs and dat a as speci f i ed i n par agr aph 
ent i t l ed " Submi t t al s. "   I ncl ude i n submi t t al s i nf or mat i on f or  t he gener al  
ar r angement  and out l i ne,  i nst r ument at i on,  pi pi ng connect i on,  el ect r i c  
mot or s sound pr essur e r at i ngs,  descr i pt i on of  f l ushi ng syst em f or  s l ur r y 
pumps,  and per f or mance cur ves.

2. 10. 1. 1   Cent r i f ugal  Pumps

Pump speed shal l  be such t hat  t he upper  l i mi t s of  speci f i c  speed,  as 
def i ned by t he appl i cabl e f i gur e of  t he HI  M100 ar e not  exceeded at  any 
pump oper at i ng condi t i on.   Tot al  dynami c head of  pumps shal l  be maxi mum at  
zer o f l ow and cont i nuousl y decr easi ng f r om zer o f l ow t o desi gn f l ow.  Head 
capaci t y char act er i st i cs shal l  per mi t  st abl e oper at i on when pump i s 
oper at i ng al one or  i n par al l el  wi t h ot her  pumps of  t he same desi gnat i on.  
Pump shut - of f  head shal l  be mor e t han 110 per cent  of  desi gn poi nt  head and 
l ess t han 150 per cent  of  desi gn poi nt  head.   Pump shaf t  cr i t i cal  speeds 
shal l  not  occur  f r om 10 per cent  of  desi gn poi nt  head.   Pump shaf t  cr i t i cal  
speeds shal l  not  occur  f r om 10 per cent  t o 120 per cent  of  desi gn r pm.   Pump 
shaf t  shal l  be f r ee f r om excessi ve v i br at i on at  di schar ge r at es f r om 10 
per cent  t o 120 per cent  of  desi gn del i ver y.   I mpel l er  shal l  not  be maxi mum 
or  mi ni mum si ze f or  pump casi ng f ur ni shed t o al l ow f or  possi bl e f ut ur e 
modi f i cat i on of  head capaci t y f ur ni shed t o al l ow f or  possi bl e f ut ur e 
modi f i cat i on of  head capaci t y char act er i st i c  by changi ng i mpel l er  s i ze.  The 
maxi mum al l owabl e sound pr essur e l evel  shal l  be 84 dB f or  each pump- mot or  
uni t .   Sl ur r y pumps shal l  be ver t i cal l y  spl i t - case,  r ubber - l i ned 
s i ngl e- st age pumps desi gned f or  i ndoor  ser vi ce.   Wat er  pumps shal l  be 
ver t i cal l y  spl i t - case s i ngl e- st age pumps desi gned f or  out door  ser vi ce.  
Sl ur r y pumps shal l  be pr ovi ded wi t h shaf t  seal s whi ch do not  r equi r e wat er  
f l ushi ng.   Pr ovi de wat er  pumps wi t h mechani cal  shaf t  seal s whi ch do not  
r equi r e an ext er nal  sour ce of  seal  wat er .   Pumps shal l  be pr ovi ded wi t h 
f l exi bl e i nl et  and out l et  connect i ons.

2. 10. 1. 2   Ver t i cal l y  Spl i t - Case Rubber - Li ned Pumps

Ver t i cal l y  spl i t - case r ubber - l i ned pumps shal l  be end suct i on,  
s i ngl e- st age,  s i ngl e- suct i on cent r i f ugal ,  of  t he vol ut e t ype.   Pump t r i m 
shal l  be st ai nl ess st eel  sui t abl e f or  t he ser vi ce and desi gned f or  
cont i nuous oper at i on at  speci f i ed oper at i ng condi t i ons.   Pumps shal l  be 
f r ame mount ed wi t h pump shaf t  car r i ed on i t s own bear i ngs wi t h mul t i pl e 
V- bel t  dr i ve bet ween pump and mot or .   Pumps shal l  have bot t om hor i zont al  
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di schar ge.   Pump casi ng shal l  be spl i t  ver t i cal l y  i nt o suct i on i nl et  
assembl y and pump assembl y desi gned f or  ease of  di sassembl y.   Casi ng shal l  
have r epl aceabl e secur ed r ubber  l i ner ,  mi ni mum 10 mm 3/ 8 i ncht hi ck desi gned 
f or  l ong l i f e under  oper at i ng condi t i ons speci f i ed.   Pump i mpel l er  shal l  be 
encl osed t ype,  of  sof t  nat ur al  r ubber  on st eel  skel et on.   Pump shaf t  shal l  
be pr ovi ded wi t h cer ami c f aced shaf t  s l eeves desi gned t o pr event  wat er  
l eakage bet ween shaf t  and s l eeve.   Sl eeve shal l  be adequat el y anchor ed t o 
t he shaf t  t o pr event  any r ot at i on of  t he s l eeve r el at i ve t o t he shaf t .   
Shaf t  shal l  be keyed on t he dr i ven end f or  easy r emoval  of  t he coupl i ng 
hal f .   Shaf t  shal l  be compl et el y encased al ong i t s  ent i r e l engt h wi t hi n t he 
wet t ed ar ea by t he i mpel l er  and shaf t  s l eeves.   Pr ovi de adequat e f i l l et s 
f or  changes i n di amet er .   Pump bear i ngs shal l  consi st  of  t wo bear i ng 
assembl i es,  bal l  or  t aper ed t ype r ol l er  t ype,  mount ed i n an oi l - f i l l ed or  
gr ease- l ubr i cat ed housi ng.   Pr ovi de adequat e seal s t o pr event  l eakage of  
l ubr i cant  t o out s i de and dust  ent r y t o i nsi de of  housi ng.   Bear i ngs shal l  
have 60, 000- hour  mi ni mum B- 10 l i f e under  desi gn condi t i ons i n accor dance 
with ABMA 9 and ABMA 11.   Desi gn t o l i mi t  maxi mum shaf t  def l ect i on t o 0. 05 
mm 0. 002 i nch.   Pr ovi de wi t h l ubr i cat i on syst em consi st i ng of  a 
const ant - l evel  oi l er  wi t h l evel  i ndi cat or  or  easi l y accessi bl e gr ease 
ni ppl es as appr opr i at e t o t he bear i ng desi gn.   Pr ovi de mechani cal  or  
cent r i f ugal  shaf t  seal s conf or mi ng t o par agr aph ent i t l ed " Cent r i f ugal  
Pumps. "   Fur ni sh one spar e set  of  shaf t  seal s f or  each pump.   Suppor t  
f r ames f or  al l  ver t i cal l y  spl i t  pumps shal l  be f abr i cat ed of  st r uct ur al  
st eel  and heavy pl at e ext endi ng t he f ul l  l engt h of  pump and dr i ver .   Desi gn 
t o adequat el y suppor t  equi pment  under  oper at i ng condi t i ons wi t hout  gr out  
f i l l  i ns i de t he f r ame.  Fr ame shal l  not  be cover ed wi t h a t hi n st eel  pl at e 
whi ch r equi r es gr out i ng under  t he pl at e,  but  t he f r ame may be f i l l ed wi t h 
concr et e as r equi r ed f or  dr ai nage.   Gr out  shal l  be r equi r ed under  t he basi c 
f r ame onl y.   Cont r act or  t o pr ovi de mi ni mum 25 mm one i nch pi pe dr ai n i n t he 
per i met er  of  t he f r ame.   Dr awi ngs shal l  i ndi cat e t he r equi r ed concr et e f i l l  
l i nes f or  pr oper  dr ai nage.   The pump shal l  be dowel l ed shal l  be dowel l ed t o 
t he f r ame i n t he shop;  t he dr i ver  shal l  be dowel l ed i n t he f i el d.   Fur ni sh 
bol t s or  scr ews f or  at t achi ng pumps and mot or  dr i ves t o t he suppor t  f r ame.   
Fr ames shal l  have gr out i ng hol es,  100 mm 4 i nch mi ni mum si ze,  t o f aci l i t at e 
pr oper  gr out i ng,  i f  ar ea i s cover ed.   Mat er i al s of  const r uct i on shal l  be as 
speci f i ed bel ow.

Par t  Name Material

Casing Cast  i r on or  st eel ,  ASTM A48/ A48M wi t h r epl aceabl e 
r ubber  l i ner s

Impeller Sof t  r ubber  on st eel  skel et on

Shaft Heat - t r eat ed car bon,  or  st ai nl ess st eel ,  
ASTM A276/ A276M,  Type 410

Shaf t  Sl eeve Cer ami c f aced

Basepl at e St eel ASTM A36/ A36M

2. 10. 1. 3   Ver t i cal l y  Spl i t - Case Pumps

Ver t i cal l y  spl i t  case pumps shal l  be end suct i on,  s i ngl e- st age,  
s i ngl e- suct i on cent r i f ugal ,  of  t he vol ut e t ype.   Pumps shal l  be br onze 
t r i mmed,  and desi gned f or  cont i nuous oper at i on at  speci f i ed oper at i ng 
condi t i ons.   Pumps shal l  be f r ame- mount ed wi t h pump shaf t  car r i ed on i t s 
own bear i ngs wi t h f l exi bl e coupl i ng bet ween pump and mot or .   Pump 
or i ent at i on t o f i t  pi pi ng ar r angement .   Pump casi ng shal l  be spl i t  i nt o 
suct i on i nl et  assembl y and pump assembl y.   Desi gn f or  ease of  di sassembl y,  
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al l owi ng t he r ot at i ng assembl y and bear i ng housi ng t o be r emoved wi t hout  
di sconnect i ng pi pe or  movi ng t he mot or .   Pr ovi de r enewabl e casi ng r i ngs 
l ocked agai nst  r ot at i on,  wi t h one r i ng mount ed i n suct i on i nl et  assembl y 
and t he ot her  r i ng mount ed i n pump assembl y.   Pr ovi de wi t h casi ng vent  and 
dr ai n connect i ons.   Pump casi ng shal l  be back pul l  out  desi gn.   Pump 
i mpel l er  shal l  be encl osed t ype,  f ul l y  machi nes t hr oughout .   Axi al  bal ance 
shal l  be obt ai ned by bal anci ng por t s and r ear  seal i ng r i ngs.   Casi ng and 
i mpel l er  wear  r i ngs shal l  be of  di f f er ent  har dness desi gned f or  l ong 
wear i ng qual i t i es.   Pump shaf t  shal l  be pr ovi ded wi t h shaf t  s l eeve desi gned 
t o pr event  wat er  l eakage bet ween shaf t  and s l eeve.   Sl eeve shal l  be 
anchor ed t o t he shaf t  t o pr event  any r ot at i on of  t he s l eeve r el at i ve t o t he 
shaf t .   Shaf t  shal l  be keyed on t he dr i ven end f or  easy r emoval  of  t he 
coupl i ng hal f .   Shaf t  shal l  be compl et el y encased al ong i t s ent i r e l engt h 
wi t hi n t he wet t ed ar ea by t he i mpel l er  and shaf t  s l eeves.   Pr ovi de adequat e 
f i l l et s f or  changes i n di amet er .   Desi gn t o l i mi t  t he maxi mum shaf t  
def l ect i on at  t he st uf f i ng box t o 0. 05 mm 0. 002 i nch.   Pump bear i ngs shal l  
consi st  of  t wo bear i ng assembl i es,  t aper ed- r ol l er  t ype,  mount ed i n an 
oi l - f i l l ed housi ng.   Pr ovi de adequat e seal s t o pr event  l eakage of  oi l  t o 
out s i de and dust  ent r y t o t he i ns i de.   Bear i ngs shal l  have 60, 000 hour  
mi ni mum B10 l i f e under  desi gn head condi t i ons.   Bear i ng l oadi ng f or  t hr ust  
det er mi nat i on shal l  be at  t he most  adver se oper at i ng condi t i on of  t he 
pump.   Pr ovi de wi t h oi l  l ubr i cat i on syst em i ncl udi ng oi l  l evel  i ndi cat or .   
Seal s shal l  be s i ngl e,  mechani cal  t ype of  t he i nsi de,  bal anced desi gn.   
Seal  f ace mat er i al s shal l  be sel ect ed t o pr ovi de l ong l i f e i n t he ser vi ce 
i nt ended.  Fact or y- i nst al l ed seal  wat er  pi pi ng shal l  be pr ovi ded f r om pump 
di schar ge t o i nl et  connect i on on seal  housi ng as r equi r ed t o cool  and 
l ubr i cat e t he seal  f aces.   Seal  wat er  l oop shal l  i ncl ude a val ve or  or i f i ce 
t o cont r ol  f l ow.   Pr ovi de a spar e seal  f or  each pump.   Suppor t  f r ames f or  
ver t i cal l y  spl i t  pumps shal l  be f abr i cat ed of  st r uct ur al  st eel  and heavy 
pl at e ext endi ng t he l engt h of  pump and dr i ver ,  r i gi d enough t o mai nt ai n 
al i gnment  of  machi ner y,  and desi gned t o adequat el y suppor t  equi pment  under  
al l  oper at i ng condi t i ons wi t hout  gr out  f i l l  i ns i de of  t he f r ame.   Fr ame 
shal l  not  be cover ed wi t h a t hi n st eel  pl at e whi ch r equi r es gr out i ng under  
t he pl at e,  but  t he f r ame may be f i l l ed wi t h concr et e as r equi r ed f or  
dr ai nage.   Gr out  shal l  be r equi r ed under  t he basi c f r ame onl y.   Cont r act or  
t o pr ovi de one i nch mi ni mum dr ai n i n t he per i met er  of  t he f r ame.    Dr awi ngs 
shal l  i ndi cat e t he r equi r ed concr et e f i l l  l i nes f or  dr ai nage.   The pump 
shal l  be dowel l ed t o t he f r ame i n t he shop,  t he dr i ver  wi l l  be dowel l ed i n 
t he f i el d by ot her s.   Fur ni sh bol t s or  scr ews f or  at t achi ng pumps and mot or  
dr i ves t o t he suppor t  f r ame.   Fr ames shal l  have gr out i ng hol es,  100 mm 4 
i nch mi ni mum si ze,  t o f aci l i t at e pr oper  gr out i ng.   Mat er i al s of  
const r uct i on shal l  be as speci f i ed.

Par t  Name Material

Casing Cast  i r on or  st eel ,  ASTM A48/ A48M wi t h r epl aceabl e 
r ubber  l i ner s

Impeller Bronze, ASTM B584

Shaft Heat - t r eat ed car bon,  or  st ai nl ess st eel ,  
ASTM A276/ A276M,  Type 410

Shaf t  Sl eeve 11- 13 per cent  chr ome st eel ,  450 mi ni mum Br i nel l  
hardness, ASTM A743/ A743M

Casi ng r i ngs Bronze, ASTM B103/ B103M
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Par t  Name Material

I mpel l er  r i ngs Bronze, ASTM B103/ B103M

Basepl at e St eel ASTM A36/ A36M

2. 10. 1. 4   Ver t i cal  Wet  Pi t  Pumps

Ver t i cal  wet  pi t  pumps shal l  be end suct i on,  s i ngl e- st age,  s i ngl e- suct i on 
cent r i f ugal  of  t he vol ut e t ype.   Pump t r i m shal l  be 316L st ai nl ess st eel  
desi gned f or  cont i nuous oper at i on at  speci f i ed oper at i ng condi t i ons.   Pumps 
shal l  be f r ame mount ed wi t h pump shaf t  car r i ed on i t s own bear i ngs wi t h 
mul t i pl e V- bel t  dr i ve bet ween pump and mot or .   Pr ovi de sui t abl e connect i ons 
on t he f r ame f or  l i f t i ng and l ower i ng of  t he pump.   Pump casi ng,  pi pe shaf t  
col umn,  di schar ge pi pi ng,  and submer ged mat er i al s,  shal l  be r ubber - coat ed a 
mi ni mum of  6 mm 1/ 4 i nch t hi ck.   Pump casi ng shal l  be spl i t  per pendi cul ar  
t o shaf t .   Pr ovi de r enewabl e i mpel l er  wear  r i ngs l ocked agai nst  r ot at i on.  
Casi ng shal l  have r epl aceabl e r ubber  l i ner ,  mi ni mum 10 mm 3/ 8 i nch t hi ck 
desi gned f or  l ong l i f e under  oper at i ng condi t i ons speci f i ed.   Casi ng shal l  
be r ubber  cover ed.   Pump i mpel l er  shal l  be encl osed t ype of  sof t  nat ur al  
r ubber  on st eel  skel et on.   Pump shaf t  shal l  be pr ovi ded wi t h har dened 
( mi ni mum 450 BHN)  st ai nl ess- st eel  shaf t  s l eeves desi gned t o pr event  wat er  
l eakage bet ween shaf t  and s l eeve.   Sl eeve shal l  be adequat el y anchor ed t o 
t he shaf t  t o pr event  any r ot at i on of  t he s l eeve r el at i ve t o t he shaf t .   
Shaf t  shal l  be keyed on t he dr i ven end f or  easy r emoval  of  t he coupl i ng 
hal f .   Shaf t  shal l  be compl et el y encased al ong i t s  ent i r e l engt h by t he 
i mpel l er  and shaf t  s l eeves.   Shaf t  shal l  have f i l l et s f or  changes i n 
di amet er .   Shaf t  shal l  be desi gned t o car r y t or s i onal  and axi al  t hr ust  
l oads.   Shaf t  shal l  be one- pi ece const r uct i on.   Shaf t  suppor t  col umn shal l  
be r ubber  cover ed.  Upper  bear i ng assembl y shal l  be bal l  or  t aper ed- r ol l er  
t ype,  mount ed i n an oi l - f i l l ed or  gr ease- f i l l ed housi ng.   I ncl ude adequat e 
seal s t o pr event  l eakage of  l ubr i cant  t o out s i de and dust  ent r y t o t he 
i nsi de.   Bear i ngs shal l  have 60, 000- hour  mi ni mum B10 l i f e under  desi gn head 
condi t i ons.  Pr ovi de wi t h adequat e l ubr i cat i on syst em.   Pr ovi de wi t h dust  
and oi l t i ght  seal s.   Pump shal l  have no submer ged bear i ngs.   Pr ovi de shaf t  
seal s as speci f i ed i n par agr aph ent i t l ed " Ver t i cal l y  Spl i t - Case 
Rubber - Li ned Pumps. "   Pump basepl at e shal l  be of  f abr i cat ed st eel ,  of  
adequat e s i ze and t hi ckness t o pr event  excessi ve v i br at i on and def l ect i on.   
Pr ovi de hol es f or  mount i ng of  t he pump and necessar y pi pi ng as r equi r ed.   
Basepl at e shal l  be r ubber - coat ed on t he bot t om si de.   Pr ovi de wi t h shi ms,  
bol t s,  and ot her  devi ces r equi r ed f or  pr oper  al i gnment  and anchor age.   
Anchor  bol t s r equi r ed i n f oundat i on wi l l  be f ur ni shed by t he Cont r act or .   
Mat er i al s of  const r uct i on shal l  be as speci f i ed bel ow.

Par t  Name Material

Casing Cast  i r on or  st eel ,  ASTM A48/ A48M r ubber  cover ed wi t h 
r epl aceabl e r ubber  l i ner

Impeller Sof t  r ubber  on st eel  skel et on

Shaft Heat - t r eat ed car bon,  or  st ai nl ess st eel ,  
ASTM A276/ A276M,  Type 410
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Par t  Name Material

Shaf t  Sl eeve St ai nl ess St eel ,  450 mi ni mum Br i nel l  har dness,  or  
ceramic

Basepl at e St eel ASTM A36/ A36M

2. 10. 1. 5   Fact or y Test  and Repor t s

Pumps shal l  be t est ed f or  st at i c and dynami c bal ance of  r ot at i ng 
assembl i es,  f or  nor mal  f unct i oni ng i n conf or mance wi t h t he " St andar ds of  
t he Hydr aul i c I nst i t ut e, "  and f or  per f or mance at  desi gn condi t i ons.   The 
pump casi ng shal l  be hydr ost at i cal l y  t est ed at  150 per cent  of  shut of f  head.  
Af t er  compl et i on of  shop t est s,  i nst al l  new gasket s and t i ght en al l  bol t s 
so t hat  pumps ar e r eady f or  oper at i on and so t hat  no f i el d di sassembl y,  
c l eani ng,  or  f l ushi ng i s r equi r ed.   Not i f y t he Cont r act i ng Of f i cer  at  l east  
30 days i n advance of  t est s so t hat  a r epr esent at i ve can be pr esent .

2. 10. 2   Val ves and Pi pi ng

Pi pi ng,  val ves,  and pumps i n s l ur r y ser vi ce shal l  i ncl ude pr ovi s i ons f or  
aut omat i c and manual  f l ushi ng,  compl et e dr ai nage and cl eanout .   Pi pe dr ai ns 
shal l  dr ai n back i nt o a t ank.   Cont r ol  and i sol at i ng val ves and cont r ol s 
r equi r ed f or  f l ushi ng oper at i ons shal l  be f ur ni shed.   Fur ni sh par al l el  
pi pi ng syst ems t o al l ow f or  f l ushi ng of  one pi pel i ne syst em wi t h cont i nued 
oper at i on of  t he FGD syst em usi ng t he ot her .   A descr i pt i on of  pr ovi s i ons 
f or  f l ushi ng t he pi pi ng syst ems shal l  be i ncl uded as par t  of  t he syst em 
descr i pt i on.   Sl ur r y pi pi ng shal l  ut i l i ze f l anged j oi nt s and l ong- r adi us (   
600 mm 24 i nch mi ni mum)  bends.   Pi pi ng shal l  be desi gned f or  t he maxi mum 
oper at i ng and st ar t - up pr essur e and t emper at ur e r equi r ement s of  t he 
ser vi ce.   Vent  and bypass l i nes or  ot her  l i nes i n i nt er mi t t ent  ser v i ce 
shal l  be s i zed f or  t he avai l abl e pr essur e dr op.   Bypass ( r eci r cul at i on)  
l i nes wi t h cont r ol  val ves s i zed f or  t he avai l abl e pr essur e dr op shal l  be 
pr ovi ded on syst ems wi t h var yi ng demands as r equi r ed t o pr ot ect  t he pump.  
Pi pi ng f or  emer gency ser vi ce onl y shal l  be s i zed as r equi r ed by t he 
appl i cabl e code or  based upon t he avai l abl e pr essur e dr op.   Pi pi ng syst ems 
shal l  be ar r anged t o pr event  pl uggi ng and set t l i ng out  i n l i nes and val ves.  
Pi pe hanger s shal l  be cor r osi on- r esi st ant  as speci f i ed her ei n.   For ces 
pl aced on equi pment  by pi pi ng shal l  not  exceed t he manuf act ur er ' s al l owabl e 
l evel s.   Pi pi ng mat er i al s and syst ems shal l  be compat i bl e wi t h t he f l ui ds 
handl ed.   Fl ui d syst ems shal l  be desi gned so t hat  c i r cul at i on i s has a l ow 
sound l evel  and t her e i s no wat er  hammer  and so t hat  v i br at i on f r om 
equi pment  i s  not  t r ansmi t t ed t hr ough t he pi pi ng syst ems.   The f l ui d syst ems 
shal l  be desi gned and const r uct ed t o pr oduce l ess t han 85 dBA sound l evel ,  
f r ee f i el d,  at  one met er  3 f eet  di st ance f r om any par t  of  t he syst em i n 
accor dance wi t h ASA S12. 54.   Vel oci t i es mai nt ai ned i n s l ur r y syst ems shal l  
be not  l ess t han 1. 22 met er s 4 f eet  per  second nor  mor e t han 3. 35 met er s 11 
f eet  per  second under  al l  condi t i ons i n l i ne i ncl udi ng l ow and hi gh f l ow.   
Pi pi ng syst ems shal l  have hi gh- poi nt  vent s and l ow- poi nt  dr ai ns.   Val ves 
shal l  be l ocat ed no hi gher  t han 1 1/ 2 met er s 5 f eet  above mai nt enance 
pl at f or ms and a mi ni mum of  2. 13 m 7 f oot  headr oom shal l  be mai nt ai ned over  
wal kways.   Pr ovi de expansi on devi ces and appur t enances t o al l ow f or  
expansi on of  t he pi pi ng syst em.   Pi pi ng shal l  be ar r anged and r out ed t o be 
r eadi l y accessi bl e f or  mai nt enance.   Fi el d connect i ons shal l  be l ocat ed t o 
al l ow access f or  di sconnect i on as r equi r ed f or  mai nt enance.   On- of f  cont r ol  
val ves shal l  be pr ovi ded i n t he suct i on and di schar ge pi pi ng of  pumps.
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2. 10. 2. 1   Valves

Ai r  and wat er  val ves shal l  be as f ol l ows:   Val ves 50 mm 2 i nchesand smal l er  
shal l  be Cl ass 200 br onze gat e,  gl obe or  angl e val ves conf or mi ng t o ASTM B61, 
val ves l ar ger  t han 50 mm 2 i nchesshal l  be Cl ass 125 cast - i r on gat e,  gl obe,  
or  angl e val ves conf or mi ng t o ASTM A126.   Sl ur r y val ves shal l  be Cl ass 150 
pol yf l uor ot et r aet hyl ene ( PTFE)  s l eeve pl ug val ves,  r ubber - l i ned di aphr agm 
val ves wi t h a mi ni mum r at i ng of  Cl ass 150,  Cl ass 150 semi st eel  r ubber - l i ned 
eccent r i c pl ug val ves,  Cl ass 150 kni f e gat e val ves or  r ubber  s l eeve pi nch 
val ves.   Pi nch val ves or  r ubber - l i ned di aphr agm val ves shal l  be used t o 
modul at e s l ur r y f l ow.   The pi nch val ve el ast omer s shal l  be neopr ene 
r ei nf or ced wi t h pol yest er .   El ast omer  s l eeve di amet er - t o- l engt h r at i o shal l  
be 1. 3 mi ni mum.   Pi nch val ve c l osur e mechani sm shal l  c l ose t he val ve f r om 
opposi t e s i des of  t he s l eeve si mul t aneousl y,  wi t h compl et e val ve c l osur e at  
t he cent er l i ne of  t he pi pe,  and shal l  be pr ovi ded wi t h posi t i ve openi ng 
f eat ur e.   Val ves shal l  be pr ovi ded wi t h l ever  or  handwheel  oper at or s wi t h 
adj ust abl e posi t i on st op.   As used i n t hi s speci f i cat i on,  t he t er m " cont r ol  
val ve"  r ef er s t o an assembl y,  consi st i ng of  a val ve body and an act uat or ,  
whi ch i s used f or  on- of f  or  modul at i ng openi ng and cl osi ng of  t he val ve,  
r egul at i ng f l ui d f l ow,  or  pr essur e i n r esponse t o s i gnal ( s)  f r om a cont r ol  
syst em.   Cont r ol  val ve bodi es shal l  be as speci f i ed.   Pr ovi de cont r ol  
val ves as r equi r ed t o enabl e t he FGD syst em t o be oper at ed f r om t he st eam 
pl ant  cont r ol  r oom.   Cont r ol  val ves shal l  have i ndi cat or s showi ng posi t i on 
of  val ve.   Cont r ol  val ves shal l  have manual  over r i de t o ensur e i mmedi at e 
l ocal  cont r ol .   Manual  over r i de shal l  over r i de coi l  wi t hout  damage t o 
coi l .   Cont r ol  val ves shal l  be pr ovi ded wi t h i sol at i ng val ves as necessar y 
t o al l ow f or  mai nt enance.   Act uat or s shal l  be spr i ng- and- cyl i nder  
doubl e- act i ng cyl i nder  or  spr i ng- and- di aphr agm t ype act uat or s and shal l  
have l ong- st r oke desi gn or  speci al  l i nkages,  adapt er s as r equi r ed f or  
r ot ar y- t ype val ves.   Act uat or s shal l  be s i zed as r equi r ed f or  st abl e 
oper at i on under  maxi mum pr essur e dr op condi t i ons wi t h 414 kPa ( gage)  60 psi g
 maxi mum ai r  suppl y pr essur e avai l abl e t o act uat or .   St abl e oper at i on i s 
def i ned as t he abi l i t y  of  t he act uat or  t o posi t i on and hol d t he val ve pl ug,  
el ast omer  s l eeve or  di aphr agm accur at el y wi t hout  pul sat i on,  v i br at i on,  or  
st i ck i ng.   Act uat or s shal l  be pr ovi ded wi t h st em t r avel  i ndi cat or  on yoke.  
Sol enoi d val ves shal l  conf or m t o t he r equi r ement s as speci f i ed i n par agr aph 
ent i t l ed " Sol enoi d Val ves. "   Pr ovi de wi t h each open- cl osed cont r ol  val ve a 
l i mi t  swi t ch assembl y consi st i ng of  t wo DPDT swi t ches,  one t o act uat e i n 
t he open posi t i on and one t o act uat e i n t he c l osed posi t i on.   Pr ovi de each 
modul at i ng cont r ol  val ve wi t h a posi t i on t r ansmi t t er .   Li mi t  swi t ches shal l  
conf or m t o t he r equi r ement s of  par agr aph ent i t l ed " Li mi t  Swi t ches. "   Li mi t  
swi t ches shal l  be f ur ni shed f act or y mount ed t o t hei r  r espect i ve cont r ol  
val ves.   Cont r ol  val ves shal l  be f ur ni shed wi t h manual  over r i des on 
sol enoi d val ves f or  l ocal  manual  oper at i on of  t he cont r ol  val ve.

2. 10. 2. 2   Piping

Pi pe f ur ni shed shal l  conf or m t o t he ASTM mat er i al  speci f i cat i on speci f i ed 
and meet  t he di mensi on st andar ds set  f or t h i n ASME B36. 10M.   Pi pi ng 
f ur ni shed shal l  be pr ovi ded wi t h t he manuf act ur er ' s st andar d ext er i or  
sur f ace pr epar at i on and coat i ng as necessar y t o pr event  r ust i ng dur i ng 
shi ppi ng and st or age.   Random l engt h pi pe shi pped t o t he j obsi t e shal l  be 
i dent i f i ed cont i nuousl y al ong i t s  l engt h i ndi cat i ng schedul e number  and 
mat er i al .   I f  t hi s i dent i f i cat i on i s i n t he f or m of  a col or  code or  col or ed 
st r i pe,  copi es of  t he col or  code shal l  be submi t t ed f or  appr oval .   Each 
pi ece of  pi pe shal l  be i dent i f i abl e as t o gr ade and schedul e af t er  
er ect i on.   Wat er  pi pe shal l  be car bon st eel ,  conf or mi ng t o ASTM A53/ A53M, 
Gr ade A or  B.   Pi pe s i zes 50 mm 2 i nches and smal l er  shal l  be Schedul e 80.   
Pi pe s i zes l ar ger  t han 50 mm 2 i nches shal l  be st andar d wei ght .   Li me 
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sl ur r y pi pi ng shal l  be Schedul e 80 car bon st eel ,  ASTM A53/ A53M,  Revi s i on 
B.   Rubber  hose or  r ubber - l i ned pi pe may be used f or  l i me sl ur r y wher e 
appr oved by t he Cont r act i ng Of f i cer .  Rubber  hose and r ubber - l i ned pi pe 
shal l  be pr ovi ded compl et e wi t h f l anges.   Except  f or  t ubi ng as speci f i ed,  
ai r  pi pe shal l  be car bon st eel ,  conf or mi ng t o ASTM A53/ A53M,  Gr ade A or  B.   
Pi pe 50 mm 2 i nches and smal l er  shal l  be Schedul e 80.   Pi pe l ar ger  t han 50 
mm 2 i nches shal l  be st andar d wei ght .   I nst r ument at i on and ai r  t ubi ng shal l  
be seaml ess,  f ul l y  anneal ed and sui t abl e f or  bendi ng.   St eel  t ubi ng shal l  
be 316 st ai nl ess st eel  conf or mi ng t o ASTM A269/ A269M,  Gr ade TP 316.   Copper  
t ubi ng shal l  conf or m t o ASTM B75/ B75M.   Mi ni mum wal l  t hi ckness of  t ubi ng 
shal l  be as f ol l ows:

**************************************************************************
NOTE:   Wal l  t hi ckness sel ect i on depends on f l ui d,  
medi a,  and pr essur e.

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

Material Di amet er  ( mm) Wal l  Thi ckness ( mm) Fluid

Steel 6 0.889

10 1.245

15 1.651

16 2.108

Copper 6 0.711

10 0.889

15 1.245

Material Di amet er  ( i nch) Wal l  Thi ckness ( i nch) Fluid

Steel 1/4 0.035

3/8 0.049

1/2 0.065

5/8 0.083

Copper 1/4 0.028

3/8 0.035

1/2 0.049

2. 10. 2. 3   Fittings

Scr ewed f i t t i ngs shal l  be Cl ass 300 mal l eabl e i r on conf or mi ng t o ASME B16. 3.   
Fi t t i ngs shal l  be gal vani zed when used wi t h gal vani zed pi pe.   Fl anges shal l  
conf or m t o ASME B16. 5.   St eel  pi pe f l anges shal l  be f or ged st eel .   Fl anged 
f i t t i ngs shal l  be cast  st eel .   St eel  f l anges and f i t t i ngs shal l  be of  t he 
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same mat er i al  and schedul e as t he pi pe t o whi ch t hey connect .   Fl anges 
shal l  be pr ovi ded wi t h car bon st eel  bol t s and nut s conf or mi ng t o ASTM A307, 
Gr ade B.   Bol t s and nut s shal l  have hexagonal  heads.   Gasket s shal l  be 
heavy- dut y Buna- N 1. 59 mm 1/ 16 i nch t hi ck,  f ul l - f aced,  punched f or  bol t s 
and pi pe openi ng as r equi r ed.   Fi t t i ngs shal l  conf or m t o ASME B16. 9 except  
t hat  cast  f i t t i ngs ar e not  accept abl e.   But t - wel ded f i t t i ngs shal l  be of  
t he same mat er i al  and schedul e as t he pi pe t o whi ch t hey connect .   Fi t t i ngs 
shal l  be c l ean and f r ee of  al l  ox i des,  s l ag,  and ot her  i mpur i t i es or  
f or ei gn mat t er .   Backi ng r i ngs shal l  be spl i t - r i ng t ype wi t h knock- of f  
spacer  nubs.

2. 10. 2. 4   Pi pe Hanger s

Pi pe hanger  assembl i es,  anchor s and sway br aces shal l  be desi gned by t he 
hanger  manuf act ur er  and t he Cont r act or  i n accor dance wi t h ASME B31. 1, 
MSS SP- 58, MSS SP- 69 and as f ol l ows:   ( a)  Make wei ght  and moment  bal ance 
cal cul at i ons t o det er mi ne t he r equi r ed suppor t i ng f or ce on each hanger  and 
t he r eact i on on equi pment ,  ( b)  desi gn suppor t s so t hat  t he spaci ng does not  
exceed t hat  gi ven i n Tabl e 121. 1. 4,  ASME B31. 1 Power  Pi pi ng Code,  except  i n 
t he cent er  spans of  st r ai ght  r uns wher e t he spaci ng may be i ncr eased 20 
per cent ,  ( c)  desi gn t he f i r st  r i gi d hanger  i n a syst em so t hat  t he 
r est r ai ni ng act i on of  t he hanger  pr oduces a bendi ng st r ess no gr eat er  t han 
1/ 4t h of  t he al l owabl e st r ess l i s t ed i n Appendi x A of  t he Power  Pi pi ng 
Code,  ( d)  desi gn suppor t s at  concent r at ed l oad so as t o pr event  excessi ve 
bendi ng moment s i n syst em,  ( e)  desi gn f or  Sei smi c Zone [ _____]  i n 
accor dance wi t h Sect i on 22 05 48. 00 20 MECHANI CAL SOUND VI BRATI ON AND 
SEI SMI C CONTROL,  ( f )  desi gn suppor t s and hanger  such t hat  t he r esul t ant  
r eact i ons i mposed on t he equi pment  connect i ons due t o t he wei ght  of  t he 
pi pi ng syst em does not  exceed a r esul t ant  f or ce of  pl us or  mi nus 45. 4 kg 
100 l bs or  a r esul t ant  moment  of  pl us or  mi nus 671 met er s per  kg 1, 000 f eet  
per  pound,  and ( f )  pr ovi de spr i ng suppor t s i n accor dance wi t h t he f ol l owi ng:

Maxi mum Ver t i cal  Movement MSS SP- 69 Type

6. 35 mm 51SS,  52SS,  53SS

12. 70 mm 51S,  52S,  53S

25. 40 mm 51LS,  52LS,  53LS

Over  25. 40 mm 54,  55,  56

Maxi mum Ver t i cal  Movement MSS SP- 69 Type

1/ 4 i nch 51SS,  52SS,  53SS

1/ 2 i nch 51S,  52S,  53S

1 i nch 51LS,  52LS,  53LS

Over  1 i nch 54,  55,  56

Hanger  assembl i es shal l  use t he f ol l owi ng mat er i al s i n const r uct i on:

a.   Hanger  r ods shal l  be hot - r ol l ed car bon st eel  cut  t o l engt h and t hr eaded 
i n t he f act or y.   ( Cont i nuous t hr eaded r ods ar e not  accept abl e) .
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b.   Pi pe c l amps shal l  be car bon st eel .

c.   Cl evi ses,  t ur nbuckl es,  and eye nut s shal l  be f or ged st eel .

d.   Eye r ods shal l  be wel ded t ype.

e.   Pr ot ect i on saddl es shal l  be car bon st eel .

f .   Hanger  r od component s l ocat ed out door s shal l  be gal vani zed wi t h t he 
except i on of  l ugs and cl i ps wel ded di r ect l y t o pi pes or  st r uct ur al  
members.

Pi pe hanger  assembl i es,  anchor s,  and sway br aces shal l  ut i l i ze onl y 
accept abl e t ype of  component s as out l i ne i n MSS SP- 58 and MSS SP- 69.   Upper  
suppor t s shal l  ut i l i ze t ypes 22,  28,  29,  and 33.   I nt er medi at e suppor t s 
shal l  ut i l i ze t ypes 13,  14,  16,  17,  51,  52,  53,  54,  55,  and 56.   Lower  
suppor t s shal l  ut i l i ze t ypes 2,  3,  4,  8,  24,  33,  35,  36,  37,  38,  39A,  39B,  
40,  41,  44,  45,  46,  47,  and st eel  pl at e l ugs shop wel ded t o t he pi pe.

2. 10. 2. 5   Shi ppi ng and Handl i ng

Mat er i al s f or  pi pi ng syst ems shal l  be pr epar ed and mar ked f or  shi pment  and 
st or age as speci f i ed.   Each pi ece of  pi pi ng f abr i cat i on shal l  be i dent i f i ed 
wi t h a pi ece mar k number  whi ch i s  r epeat ed on each end of  sect i on and on 
each br anch.   Shi p gasket s t o t he j obsi t e t agged wi t h s i ze,  mat er i al ,  and 
pr essur e r at i ng.   Loose par t s such as nut s,  bol t s,  and gasket s shal l  be 
packaged f or  out door  st or age.   Pr ot ect  f l anges wi t h pl ywood or  t emper ed 
har d f i ber boar d cover s seal ed and bol t ed t o t he f l ange wi t h not  l ess t han 
f our  bol t s.   Pr ot ect  t hr eaded connect i ons wi t h t hr ead pr ot ect or s.   Pr ot ect  
smal l  connect i ons wi t h pl ast i c i nser t s pr essed i nt o t he connect i on and 
seal ed wi t h wat er pr oof  t ape.   Shi p hanger s t o t he j obsi t e wi t h each hanger  
assembl y i ndi v i dual l y bundl ed and t agged wi t h t he hanger  assembl y number .  
Coat - t hr eaded connect i ons wi t h a sui t abl e r ust - pr event at i ve compound.   Shi p 
val ves t o t he j obsi t e t agged wi t h t he appr opr i at e val ve number  
cor r espondi ng t o t he val ve l i s t .   Shi p val ves wi t h sui t abl e cover s t o 
pr event  ent r ance of  f or ei gn mat er i al  i nt o val ve body.   Pr ot ect  val ve 
t hr eads,  st ems,  and handwheel s f r om damage.

2. 10. 3   El ect r i c  Mot or  Dr i ves and Mot or  Cont r ol  Cent er

Al t er nat i ng cur r ent  el ect r i c  mot or s r equi r ed t o dr i ve t he equi pment  shal l  
be cont i nuous- dut y t ype sui t abl e f or  a st eam pl ant  envi r onment  wher e 
moder at el y abr asi ve conduct i ve dust s and hi gh humi di t y ar e pr esent .   Mot or s 
shal l  be sel f - vent i l at ed.   Mot or s shal l  be desi gned f or  f ul l - vol t age 
st ar t i ng.   I ndoor  mot or s shal l  be sui t abl e f or  cont i nuous oper at i on at  an 
ambi ent  t emper at ur e of  50 degr ees C 122 degr ees F.   Out door  mot or s shal l  be 
sui t abl e f or  cont i nuous oper at i on at  any ambi ent  t emper at ur e f r om mi nus 10 
degr ees C t o pl us 40 degr ees C 14 degr ees F t o 104 degr ees F.   Mot or s shal l  
have squi r r el - cage r ot or s.   The namepl at e power  r at i ng of  each mot or  at  1. 0 
ser vi ce f act or  shal l  equal  or  exceed t he power  r equi r ed t o dr i ve t he 
connect ed equi pment  under  t he desi gn condi t i ons speci f i ed and wi t hi n nor mal  
oper at i ng r anges.   For  each mot or  f ur ni shed,  t he namepl at e power  r at i ng 
mul t i pl i ed by t he ser vi ce f act or  shal l  equal  or  exceed t he power  r equi r ed 
t o dr i ve t he connect ed equi pment  under  any oper at i ng condi t i on.   Mot or s 
shal l  be of  hi gh ef f i c i ency t ype.
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2. 10. 3. 1   Mot or s Rat ed 3/ 8 kW 1/ 2 Hor sepower  and Smal l er

Mot or s shal l  be r at ed at  115 vol t s,  s i ngl e- phase,  60 her t z,  and have a 
ser vi ce f act or  of  1. 0.   The t or que char act er i st i cs of  each mot or  at  
vol t ages f r om 90 t o 110 per cent  r at ed vol t age shal l  be as r equi r ed t o 
accel er at e t he mot or  and dr i ven equi pment  t o f ul l  speed wi t hout  damage t o 
t he mot or  or  t he dr i ven equi pment .   I nsul at i on shal l  be Cl ass B or  Cl ass F,  
wi t h Cl ass B t emper at ur e r i se i n accor dance wi t h NEMA MG 1.   Encl osur es 
shal l  be f abr i cat ed of  st eel .   Hor i zont al  mot or s shal l  be mount ed on a 
common basepl at e wi t h t he dr i ven equi pment .   Manual  r eset  t her mal  over l oad 
pr ot ect i on shal l  be f ur ni shed i nt egr al  t o each mot or .   Encl osur es shal l  be 
t ot al l y  encl osed nonvent i l at ed.

2. 10. 3. 2   Mot or s Rat ed 1/ 2 Thr ough 149 kW 3/ 4 Thr ough 199 H. P.

**************************************************************************
NOTE:   The ef f i c i ency of  each mot or  shal l  not  be 
l ess t han t hat  i ndi cat ed i n t he f ol l owi ng t abl e:

Efficiency

Nameplate 3600 r pm 1800 r pm 1200 r pm

Kilowatt Nominal Minimum Nominal Minimum Nominal Minimum

0.746 81.5 78.5 84.0 81.5 78.5 75.5

1.21 81.5 78.5 84.0 81.5 84.0 81.5

1.49 84.0 81.5 84.0 81.5 86.5 84.0

2.24 86.5 84.0 88.5 86.5 88.5 86.5

3.73 88.5 86.5 90.2 88.5 88.5 86.5

5.60 88.5 86.5 90.2 88.5 88.5 86.5

7.46 88.5 86.5 90.2 88.5 90.2 88.5

11.19 90.2 88.5 91.7 90.2 90.2 88.5

14.92 91.7 90.2 91.7 90.2 91.7 90.2

18.65 91.7 90.2 93.0 91.7 91.7 90.2

22.38 91.7 90.2 93.0 91.7 91.7 90.2

29.84 91.7 90.2 93.0 91.7 93.0 91.7

37.30 91.7 90.2 94.1 93.0 93.0 91.7

44.76 93.0 91.7 94.1 93.0 93.0 91.7
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Efficiency

Nameplate 3600 r pm 1800 r pm 1200 r pm

55.95 94.1 93.0 94.1 93.0 94.1 93.0

74.60 94.1 93.0 95.0 94.1 94.1 93.0

93.25 94.1 93.0 95.0 94.1 94.1 93.0

111.90 94.1 93.0 95.0 94.1 95.0 94.1

Efficiency

Nameplate 3600 r pm 1800 r pm 1200 r pm

Horsepower Nominal Minimum Nominal Minimum Nominal Minimum

1 81.5 78.5 84.0 81.5 78.5 75.5

1.5 81.5 78.5 84.0 81.5 84.0 81.5

2 84.0 81.5 84.0 81.5 86.5 84.0

3 86.5 84.0 88.5 86.5 88.5 86.5

5 88.5 86.5 90.2 88.5 88.5 86.5

7.5 88.5 86.5 90.2 88.5 88.5 86.5

10 88.5 86.5 90.2 88.5 90.2 88.5

15 90.2 88.5 91.7 90.2 90.2 88.5

20 91.7 90.2 91.7 90.2 91.7 90.2

25 91.7 90.2 93.0 91.7 91.7 90.2

30 91.7 90.2 93.0 91.7 91.7 90.2

40 91.7 90.2 93.0 91.7 93.0 91.7

50 91.7 90.2 94.1 93.0 93.0 91.7

60 93.0 91.7 94.1 93.0 93.0 91.7

75 94.1 93.0 94.1 93.0 94.1 93.0

100 94.1 93.0 95.0 94.1 94.1 93.0

125 94.1 93.0 95.0 94.1 94.1 93.0
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Efficiency

Nameplate 3600 r pm 1800 r pm 1200 r pm

150 94.1 93.0 95.0 94.1 95.0 94.1

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

Mot or s shal l  be r at ed at  460 vol t s,  3 phase,  60 her t z,  and have ser vi ce 
f act or  of  1. 15 f or  open dr i ppr oof  encl osur es,  and a ser vi ce f act or  of  1. 0 
f or  al l  ot her  encl osur e t ypes.   Encl osur es shal l  be f abr i cat ed of  cast  i r on 
or  al umi num.   Encl osur es f or  i ndoor  ser vi ce ot her  t han i n t he l i me sl ur r y 
pr epar at i on ar ea shal l  be open dr i ppr oof ,  f ul l y  guar ded.   Encl osur es f or  
t he l i me sl ur r y pr epar at i on ar ea,  and f or  out door  ser vi ce shal l  be t ot al l y  
encl osed nonvent i l at ed or  t ot al l y  encl osed f an cool ed.   Bear i ngs shal l  be 
ant i f r i c t i on t ype,  and shal l  have an ABMA- L10 r at i ng l i f e of  not  l ess t han 
80, 000 hour s at  r at ed speed,  and under  t he t hr ust  l oadi ngs encount er ed 
wi t hi n nor mal  oper at i ng r anges.   The t hr ust  l oadi ng cor r espondi ng t o an 
ABMA- L10 r at i ng l i f e of  5, 000 hour s at  r at ed speed shal l  not  be exceeded 
under  any oper at i ng condi t i on of  t he mot or  or  t he dr i ven equi pment .  
Bear i ngs shal l  be i nsul at ed when r equi r ed t o pr event  bear i ng or  shaf t  
damage due t o st r ay shaf t  cur r ent s.   Each hor i zont al  mot or  shal l  be mount ed 
on a common basepl at e wi t h t he dr i ven equi pment ,  or  shal l  be f ur ni shed wi t h 
separ at e sol e pl at es and subsol e pl at es t o per mi t  r emoval  of  t he mot or  
wi t hout  di st ur bi ng t he al i gnment  of  t he dr i ven equi pment .   Fur ni sh space 
heat er s f or  mot or s r at ed 19 kW 25 hor sepower  and above.   Space heat er s 
shal l  be r at ed 120 vol t s,  s i ngl e- phase,  60 her t z.   The t or que 
char act er i st i cs of  each mot or  at  vol t ages f r om 90 t o 110 per cent  r at ed 
vol t age shal l  be as r equi r ed t o accel er at e t he mot or  and dr i ven equi pment  
t o f ul l  speed wi t hout  damage t o t he mot or  or  t he dr i ven equi pment .   
I nsul at i on shal l  be Cl ass B or  Cl ass F,  wi t h Cl ass B t emper at ur e r i se i n 
accor dance wi t h NEMA MG 1.   The mot or  " A"  wei ght ed sound l evel  shal l  not  
exceed 84 dBA when measur ed t o conf or m t o I EEE 85 at  a r ef er ence di st ance 
of  one met er .   Mot or s shal l  be of  speci al  hi gh- ef f i c i ency and hi gh- power  
f act or  desi gn i ncl udi ng t he f ol l owi ng desi gn f eat ur es:   Low- l oss l ami nat i on 
st eel ,  i ncr eased st at or  and r ot or  l engt h,  i ncr eased wi ndi ng cr oss sect i on,  
hi gh- ef f i c i ency cool i ng f an desi gn,  and opt i mi zed sl ot  conf i gur at i on and 
ai r  gap.   I nf or mat i on submi t t ed wi t h t he compl i ance submi t t al s shal l  
i ncl ude mi ni mum guar ant eed ef f i c i ency based on t est s per f or med i n 
accor dance wi t h I EEE 112,  Met hod B,  wi t h accur acy i mpr ovement  by segr egat ed 
l oss det er mi nat i on i ncl udi ng st r ay l oad l oss measur ement .   I nf or mat i on 
submi t t ed shal l  i ncl ude per cent  ef f i c i ency and per cent  power  f act or  at  f ul l  
l oad,  3/ 4 l oad,  and 1/ 2 l oad.   Pr ovi de mot or  bear i ng t her mocoupl es and 
mot or  wi ndi ng r esi st ance t emper at ur e det ect or s ( RTDs)  f or  mot or s 15 kW 20 
hor sepower  and l ar ger .   Ther mocoupl es and RTD' s shal l  be as speci f i ed i n 
par agr aph ent i t l ed " Temper at ur e Moni t or . "

2. 10. 3. 3   Mot or s Rat ed 150 Ki l owat t  200 Hor sepower  and Lar ger

Mot or s shal l  be r at ed 4, 000 vol t s ,  3- phase,  60 her t z,  have a ser vi ce f act or  
of  1. 0 and conf or m t o NEMA C50. 41.   The t or que char act er i st i cs of  each 
mot or  at  vol t ages f r om 85 t o 110 per cent  r at ed vol t age shal l  be as r equi r ed 
t o accel er at e t he mot or  and dr i ven equi pment  t o f ul l  speed wi t hout  damage 
t o t he mot or  or  t he dr i ven equi pment .   I nsul at i on shal l  be Cl ass B or  Cl ass 
F,  wi t h Cl ass B t emper at ur e r i se i n accor dance wi t h NEMA C50. 41.  I nsul at i on 
syst ems shal l  be mi ca based.   Each mot or  shal l  be f ur ni shed wi t h not  l ess 
t han t wo r esi st ance t emper at ur e det ect or s per  phase,  embedded i n t he st at or  
wi ndi ngs.   Det ect or s shal l  be r at ed 10 ohms at  25 degr ees C as speci f i ed i n 
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par agr aph ent i t l ed " Temper at ur e Moni t or . "   The accel er at i on t i mes f or  each 
mot or  at  vol t ages wi t hi n t he st ar t i ng vol t age speci f i ed,  when connect ed t o 
t he dr i ven equi pment ,  shal l  not  exceed t he al l owabl e l ocked- r ot or  t i mes at  
t hose vol t ages.   I n addi t i on t o t he st ar t i ng capabi l i t i es speci f i ed i n 
NEMA C50. 41,  f ol l owi ng one st ar t  wi t h t he mot or  i ni t i al l y  at  a t emper at ur e 
equal  t o t he r at ed- l oad oper at i ng t emper at ur e,  each mot or  shal l  be capabl e 
of  maki ng addi t i onal  st ar t s wi t h a cool i ng per i od at  st andst i l l  bet ween 
st ar t s not  gr eat er  t han 45 mi nut es.  Encl osur es shal l  be f abr i cat ed of  cast  
i r on or  st eel ,  and shal l  be f ur ni shed wi t h cor r osi on- r esi st ant  har dwar e.   
Encl osur es shal l  be weat her - pr ot ect ed NEMA Type I I .   Hor i zont al  mot or s 
shal l  be f ur ni shed wi t h s l eeve t ype bear i ngs.   Bear i ngs,  bear i ng br acket s,  
and end shi el ds shal l  be spl i t  t ype when avai l abl e f or  t he f r ame si ze and 
encl osur e f ur ni shed.   For  mot or s,  f ur ni sh oi l  r i ngs;  oi l  r eser voi r s;  s i ght  
gl asses l ocat ed t o be r eadi l y obser vabl e,  and mar ked wi t h t he pr oper  oi l  
l evel  when r unni ng and at  st andst i l l ;  and dr ai n and f i l l  pi pi ng t o a 
l ocat i on wher e each bear i ng and r eser voi r  can be f l ushed,  dr ai ned,  and 
r ef i l l ed.   At  l east  one bear i ng shal l  be i nsul at ed when r equi r ed t o pr event  
bear i ng or  shaf t  damage due t o st r ay shaf t  cur r ent s.   Each hor i zont al  mot or  
shal l  be mount ed on a common basepl at e wi t h t he dr i ven equi pment ,  or  shal l  
be f ur ni shed wi t h separ at e sol e pl at es and subsol e pl at es t o per mi t  r emoval  
of  t he mot or  wi t hout  di st ur bi ng t he al i gnment  of  t he dr i ven equi pment .   
Ther most at i cal l y  cont r ol l ed heat er s shal l  be f ur ni shed i n each bear i ng oi l  
r eser voi r  of  out door  mot or s.   Heat er s r at ed 1, 200 wat t s and l ess shal l  be 
r at ed 120 vol t s,  s i ngl e phase;  heat er s r at ed above 1, 200 wat t s shal l  be 
r at ed 240 vol t s,  s i ngl e phase.   One t her mocoupl e t ype t emper at ur e det ect or  
shal l  be f ur ni shed f or  each sl i di ng t ype bear i ng as speci f i ed i n par agr aph 
ent i t l ed " Sl i de Bear i ngs. "   A v i br at i on t r ansducer  mount i ng pad shal l  be 
f ur ni shed on t he out put  shaf t  bear i ng housi ng of  each mot or  connect ed t o 
equi pment  speci f i ed wi t h a bear i ng v i br at i on syst em.   Space heat er s shal l  
be f ur ni shed on each mot or .   Space heat er s r at ed 1, 200 wat t s and l ess shal l  
be r at ed 120 vol t s,  s i ngl e phase;  space heat er s r at ed above 1, 200 wat t s 
shal l  be r at ed 240 vol t s,  s i ngl e phase.   Each mot or  power  l ead t er mi nal  box 
shal l  be Type I I  as def i ned i n NEMA C50. 41.   Each box shal l  be s i zed t o 
encl ose connect i ons t o synt het i c- i nsul at ed shi el ded power  cabl es i ncl udi ng 
pr ef or med st r ess cones.   Removabl e mol ded i nsul at i ng boot s shal l  be 
f ur ni shed f or  f act or y and f i el d connect i ons i n each box.   Accessor y l eads 
i ncl udi ng t emper at ur e det ect or  l eads,  space heat er  l eads,  and cur r ent  
t r ansf or mer  secondar y l eads shal l  be wi r ed t o t he accessor y t er mi nal  box.  
The mot or  " A"  wei ght ed sound l evel  shal l  not  exceed 84 dBA when measur ed t o 
conf or m t o I EEE 85 at  a r ef er ence di st ance of  one met er .

2. 10. 3. 4   Mot or  Cont r ol  Cent er s

Cont r act or  shal l  f ur ni sh mot or  cont r ol  cent er s wi t h st ar t er s and cont r ol s 
f or  3 phase mot or s r at ed l ess t han 150 kW 200 hp.   Separ at e mot or  cont r ol  
cent er s shal l  be pr ovi ded f or  each of  t he spr ay dr y absor ber - f abr i c  f i l t er  
baghouse uni t s and t he l i me sl ur r y pr epar at i on syst em.   The l i me syst em 
mot or  cont r ol  cent er  shal l  be l ocat ed wi t hi n t he syst em encl osur e.   Mot or  
cont r ol  cent er s shal l  be t ot al l y  encl osed dead- f r ont  t ype sui t abl e f or  use 
on 480- vol t ,  3- phase,  4- wi r e,  60- her t z syst em.   Mot or  cont r ol  cent er s shal l  
conf or m t o NEMA I CS 6 and UL 845.   Mot or  cont r ol  cent er s shal l  consi st  of  
i ndi v i dual  ver t i cal  sel f - suppor t i ng sect i ons,  nomi nal l y 508 mm wi de,  508 mm 
deep,  2286 mm hi gh 20 i nches wi de,  20 i nches deep,  and 90 i nches hi gh,  
bol t ed t oget her  on f l oor  s i l l s .   Sect i ons shal l  be di v i ded i nt o 
compar t ment s f or  cont r ol  equi pment  and ar r anged f or  f ut ur e addi t i ons at  t he 
ends.   St r uct ur es shal l  be r i gi d and suf f i c i ent l y br aced t o pr event  
movement  of  cont r ol  cent er s when i nser t i ng or  wi t hdr awi ng r emovabl e uni t s.   
Compar t ment  door s shal l  be hi nged f ul l  l engt h and equi pped wi t h qui ck 
capt i ve scr ews and neopr ene gasket  on each compar t ment  door .   Gui de r ai l s  
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shal l  be pr ovi ded f or  al i gnment  of  pl ug- i n uni t s.   Pl ug- i n uni t s and door s 
shal l  be accur at el y const r uct ed and al i gned t o pr event  bi ndi ng.   Cont r ol  
cent er s shal l  be ar r anged f or  f r ont  mount i ng of  equi pment  and cont r ol  uni t s 
shal l  be pl ug- i n t ype wi t h wi r i ng accessi bl e f r om t he f r ont .   Pl ug- i n uni t s 
shal l  be dr aw- out  or  t i l t - out  t ype wi t h pr ovi s i ons f or  padl ocki ng i n t he 
di sconnect ed posi t i on.   Di sconnect i ng st abs shal l  be pr essur e t ype of  
s i l ver pl at ed hi gh- st r engt h copper  al l oy.   Cont r ol  cent er  di sconnect i ng 
devi ces shal l  be pr ovi ded wi t h ext er nal  oper at i ng handl es ar r anged f or  
padl ocki ng i n t he " of f "  posi t i on and t he compar t ment  door s shal l  be 
i nt er l ocked t o per mi t  openi ng onl y when t he di sconnect  devi ce i s i n t he 
" of f "  posi t i on.   Cont r ol  cent er  encl osur e shal l  be NEMA 1 and wi r i ng shal l  
be NEMA Cl ass I I ,  Type B.   Cont r ol  cent er  mai n hor i zont al  buses shal l  be 
r at ed as r equi r ed f or  t he connect ed l oads,  but  not  l ess t han 600 amper es,  
and ver t i cal  buses f or  each sect i on shal l  be r at ed as r equi r ed f or  
connect ed l oad,  but  not  l ess t han 300 amper es,  bot h at  a cont i nuous r at i ng 
at  50 degr ees C 122 degr ees F r i se.   Buses shal l  wi t hst and st r esses of  
shor t - c i r cui t  cur r ent s of  42, 000  amper es r ms.   A gr ound bus shal l  be 
pr ovi ded at  t he bot t om f or  t he f ul l  l engt h of  t he mot or  cont r ol  cent er s.   
Fur ni sh each ver t i cal  sect i on wi t h cont i nuousl y ener gi zed space heat er s as 
r equi r ed t o pr event  condensat i on dur i ng const r uct i on.   Space heat er s shal l  
be appl i ed at  one- hal f  r at ed vol t age.   Space heat er s i n a shi ppi ng sect i on 
shal l  be wi r ed t oget her  and connect ed t o a t er mi nal  bl ock t hat  i s  
accessi bl e bef or e t he mot or  cont r ol  cent er  i s  uncr at ed.   Cont r ol  cent er  
mot or  st ar t er s shal l  be c i r cui t - br eaker  combi nat i on t ype and shal l  be r at ed 
at  460 vol t s,  3- phase,  and shal l  be t he NEMA si ze c l assi f i cat i ons r equi r ed 
f or  mot or s f ur ni shed.   Mot or  st ar t er  shal l  be magnet i c,  acr oss- t he- l i ne,  
s i ngl e speed,  t wo speed or  r ever s i ng as r equi r ed.   Each st ar t er  shal l  be 
pr ovi ded wi t h a cont r ol  t r ansf or mer  r at ed 480/ 120 vol t s havi ng a 
vol t - amper e capaci t y t o sui t  t he cont r ol  l oad i ncl udi ng cont r ol  devi ces,  
but  not  l ess t han 100 VA.  A f use shal l  be pr ovi ded i n t he 120- vol t  cont r ol  
c i r cui t  f or  each st ar t er .  Cont r ol  connect i ons shal l  be as r equi r ed.   Each 
st ar t er  shal l  be equi pped wi t h t hr ee t her mal  over l oad r el ays.   
Shor t - c i r cui t  r at i ng of  combi nat i on st ar t er  shal l  be 42, 000 amper es r ms 
symmet r i cal .   St ar t er s shal l  be wi r ed t o t he t er mi nal  bl ock f or  a r emot e 
auxi l i ar y cont act  t o be pr ovi ded by t he Cont r act or .   The auxi l i ar y cont act  
wi l l  be wi r ed i n ser i es wi t h t he st op push but t on,  sel ect or  swi t ch or  
cont r ol  devi ce t o open t he cont r ol  c i r cui t  t o t he st ar t er  cont r act or  when 
t he auxi l i ar y cont act  i s  opened.   Each mot or  cont r ol  cent er  shal l  be 
equi pped wi t h t wo NEMA Si ze 1,  t wo NEMA Si ze 2,  and one NEMA Si ze C 
compl et e,  spar e,  f ul l - vol t age,  nonr ever si ng mot or  st ar t er s.  Cont r ol  cent er  
c i r cui t  br eaker s shal l  be r at ed 600 vol t s ac,  manual l y oper at ed,  t r i p f r ee 
f r om t he handl e,  and wi t h a mol ded case.   Br eaker s shal l  be 3 pol e unl ess 
ot her wi se speci f i ed.   Br eaker s used i n combi nat i on mot or  st ar t er s shal l  be 
adj ust abl e i nst ant aneous onl y,  coor di nat ed t o pr ovi de shor t - c i r cui t  
pr ot ect i on f or  bot h t he mot or  c i r cui t  and t he t her mal  over l oad r el ays i n 
t he magnet i c st ar t er .   Br eaker s shal l  cont ai n i nver se- t i me t her mal  over l oad 
pr ot ect i on and i nst ant aneous magnet i c shor t - c i r cui t  pr ot ect i on.   
Combi nat i on mot or  st ar t er  c i r cui t  br eaker s shal l  have a symmet r i cal  
i nt er r upt i ng capaci t y at  480 vol t s not  l ess t han t he mot or  cont r ol  cent er  
shor t - c i r cui t  r at i ngs.   I f  cur r ent - l i mi t i ng f uses ar e used t o achi eve t he 
speci f i ed shor t - c i r cui t  r at i ng,  a posi t i ve act i ng ant i - s i ngl e- phase t r i p 
mechani sm must  be f ur ni shed.   Each mot or  cont r ol  cent er  shal l  be equi pped 
wi t h t wo 100 A,  3- pol e,  and one 225A,  3- pol e,  spar e f eeder  c i r cui t  
br eaker s.   I ncl ude ext er nal  handl e whi ch c l ear l y i ndi cat es when br eaker  i s  
" on, "  " of f , "  or  " t r i pped. "   Handl e shal l  be l ockabl e i n t he " of f "  
posi t i on.   Cont r ol  cent er s shal l  be ambi ent  compensat ed t o 50 degr ees C 122 
degr ees F.   Cont r ol  cent er s t hat  ut i l i ze f r ame si zes 225 amper e and l ar ger  
shal l  be f ur ni shed wi t h i nt er changeabl e t r i p uni t s .   Ci r cui t  br eaker s shal l  
conf or m t o NEMA AB 1 and shal l  meet  t he appr opr i at e c l assi f i cat i on of  
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FS W- C- 375.

2. 10. 3. 5   Fact or y Test s

<TESTPer f or m f act or y t est s on each mot or  r at ed 460 vol t s and bel ow i n 
conf or mance wi t h NEMA MG 1,  and I EEE 112 or  I EEE 114.   Test s shal l  i ncl ude:

a.   No- l oad cur r ent  and speed t est s at  nor mal  vol t age and f r equency,

b.   hi gh pot ent i al  t est ,  and

c.   st andar d f act or y t est s.

Per f or m f act or y t est s on each mot or  r at ed above 460 vol t s i n accor dance 
with NEMA C50. 41 and I EEE 112.   Test s shal l  i ncl ude:

a.   Measur ement  of  wi ndi ng r esi st ance,

b.   no- l oad t est  wi t h r eadi ngs of  cur r ent ,  power ,  and nomi nal  speed at  
r at ed vol t age and f r equency,

c.   mechani cal  v i br at i on t est ,

d.   di r ect i on of  r ot at i on ver sus phase sequence t est ,

e.   i nsul at i on r esi st ance t est ,  and

f .   hi gh- pot ent i al  t est .

2. 11   DUCTWORK AND DRAFT EQUI PMENT

Pr ovi de sel f  c l eani ng duct wor k f or  t he Fl ue Gas Cl eani ng Syst em f r om t he 
economi zer  out l et  t o t he st ack i nl et  as i ndi cat ed,  i ncl udi ng f abr i c  f i l t er  
baghouse r ever se gas duct s,  i f  r equi r ed,  compl et e wi t h necessar y expansi on 
j oi nt s,  t r ansi t i ons,  st r uct ur al  s l i de bear i ngs,  damper s,  t ur ni ng vanes,  and 
suppor t  st eel .   Pr ovi de 100 mm 4 i nch pi pe coupl i ng t est  por t s upst r eam and 
downst r eam of  each spr ay dr yer  absor ber  and upst r eam of  each gui l l ot i ne 
syst em i sol at i on damper .   Test  por t s i n hor i zont al  duct wor k shal l  be 
l ocat ed i n t he s i de of  t he duct wor k and t est  por t s shal l  be of  suf f i c i ent  
l engt h t o ext end 102 mm 4 i nches beyond t he i nsul at i on and l aggi ng t o be 
pr ovi ded by t he Cont r act or .   Test  por t s shal l  be Schedul e 40 316 st ai nl ess 
st eel ,  pi pe conf or mi ng t o ASTM A167 wi t h scr ew pl ugs.   Coat  each pl ug wi t h 
ant i sei ze l ubr i cant  sui t abl e f or  ser vi ce at  t he desi gn t emper at ur e 
ext r emes.   Exact  l ocat i ons and number  and ar r angement  of  por t s at  each 
l ocat i on shal l  be det er mi ned by t he Cont r act or  f ol l owi ng t he model  t est .   
Except  f or  t he duct wor k bet ween t he spr ay dr yer  absor ber  and t he f abr i c 
f i l t er  baghouse,  duct  r uns i n whi ch t he Cont r act or  i nt ends t o l ocat e t est  
por t s shal l  be ar r anged t o conf or m t o at  l east  t he mi ni mum r equi r ement s of  
U. S.  EPA Regul at i on 40 CFR 60,  Met hod 1,  r el at i ve t o t he spaci ng bet ween 
t est  por t  l ocat i ons and f l ow di st ur bances i n t he upst r eam and downst r eam 
di r ect i ons.   Fi nal  l ocat i on and ar r angement  i s  subj ect  t o appr oval  of  t he 
Cont r act i ng Of f i cer .   St r uct ur al  desi gn t emper at ur e r ange f or  duct wor k 
shal l  be [ _____]  t o [ _____]  degr ees C degr ees F.   Long duct wor k sect i ons 
shal l  cont ai n hopper s,  c l ean- out  door s,  and st r uct ur al  suppor t  due t o dust  
dr op out .   Duct wor k and suppor t  s t eel  shal l  be desi gned such t hat  no l oads 
wi l l  be appl i ed t o t he duct wor k pr ovi ded by t he Cont r act or  at  t he i nt er f ace 
poi nt s.   The expansi on j oi nt s,  bol t s,  nut s,  backi ng bar s and gasket i ng at  
i nt er f ace connect i ons shal l  be by t he Cont r act or .   Car bon st eel  duct wor k,  
suppor t  st eel ,  access ways and access door s shal l  be desi gned as speci f i ed 
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and as not ed on t he dr awi ngs.   Ext er nal  and i nt er nal  wal l s and par t i t i ons 
of  t he duct wor k shal l  be of  f ul l y  seal ed by cont i nuous f i l l et  or  cont i nuous 
compl et e penet r at i on gr oove wel ds,  as appl i cabl e.   Pr ovi de cont r ol  
i nst r ument s and r equi r ed penet r at i ons as speci f i ed i n par agr aph ent i t l ed 
" I nst r ument at i on and Cont r ol s. "   Expansi on j oi nt s shal l  be pr ovi ded at  
i nt er f ace poi nt s of  duct wor k i ncl uded i n t hi s cont r act  and as r equi r ed t o 
ensur e t hat  no st r esses i n duct wor k and suppor t s ar e t r ansmi t t ed t o 
equi pment  t o be pr ovi ded by t he Cont r act or .   Cont r act i ng Of f i cer  wi l l  
suppl y exact  l ocat i on,  s i z i ng and bol t  hol e pat t er ns f or  connect i ons at  t he 
economi zer  out l et  duct wor k and chi mney i nl et .   Fur ni sh and del i ver  damper s 
as i ndi cat ed and as r equi r ed f or  oper at i on of  FGD syst em i ncl udi ng,  but  not  
l i mi t ed t o,  f abr i c f i l t er  baghouse modul e i nl et  and out l et  damper s,  f abr i c 
f i l t er  baghouse bypass i sol at i on damper s,  i nduced dr af t  f an i nl et  cont r ol  
damper s,  and gui l l ot i ne syst em i sol at i on syst em damper s.   Fur ni sh damper  
uni t s compl et e wi t h oper at or s and accessor i es and f i el d ser vi ce,  as 
speci f i ed.   Damper s and l ouver s shal l  conf or m t o AMCA 500- D, AMCA 801,  and 
AMCA 802.   Pr ovi de mechani cal  dr af t  equi pment  r equi r ed f or  pr oper  oper at i on 
of  t he f l ue gas c l eani ng syst ems and boi l er s i ncl udi ng,  but  not  l i mi t ed t o,  
i nduced dr af t  f ans.   Fans shal l  be compl et e wi t h accessor i es and 
auxi l i ar i es speci f i ed.   Pr ovi de f an i nl et  damper s as speci f i ed i n par agr aph 
ent i t l ed " Damper s. "   Duct wor k submi t t al s shal l  i nc l ude gener al  ar r angement  
and out l i ne i nf or mat i on,  f oundat i on desi gn i nf or mat i on,  st r uct ur al  
f abr i cat i on i nf or mat i on,  i nt er nal  ar r angement  and er ect i on i nf or mat i on,  
i nsul at i on and i nst r ument at i on i nf or mat i on,  and desi gn cal cul at i ons f or  
st i f f ener  r equi r ement s f or  i nt er nal  pr essur e r at i ngs.   Dr awi ngs shal l  show 
det ai l s  of  duct wor k connect i ons,  and l ayout  and det ai l s  as r equi r ed f or  
access pl at f or ms,  l adder s,  and handr ai l s,  det ai l s  of  each expansi on j oi nt ,  
det ai l s  of  s l i de bear i ng pl at es,  and t he expansi on j oi nt  l ocat i ons,  t he 
movement s t o be absor bed i n each j oi nt ,  const r uct i on det ai l s  and 
f l ange- t o- f l ange di mensi ons.

2. 11. 1   Ductwork

**************************************************************************
NOTE:   Di mensi on i nt er f ace of  duct wor k and t he 
chi mney t o r educe pr essur e dr op.   Use maxi mum 
dimensions.

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

Duct wor k shal l  be const r uct ed wi t h a mi ni mum t hi ckness of  6 mm 1/ 4 i nch.   
Duct wor k shal l  be desi gned f or  a t r ansi ent  condi t i on ( 80 per cent  of  y i el d 
st r engt h)  at  i nt er nal  pr essur e of  at  l east  pl us 4980 and mi nus 7470 Pa 20 
and mi nus 30 i nches WC except  as speci f i ed ot her wi se.        Joi nt s and 
seams shal l  be wel ded gas- t i ght  by cont i nuous f i l l et  or  cont i nuous compl et e 
penet r at i on gr oove wel ds.  Pr ovi de wi t h access door s,  as speci f i ed,  t o 
pr ovi de access t o each r un of  duct  i ncl udi ng bot h s i des of  damper s and gas 
di st r i but i on devi ces.   Duct wor k shal l  be desi gned t o wi t hst and a f al l out  
par t i cul at e wei ght  of  976 kg/ squar e met er  200 l bs/ squar e f eet .   Pr ovi de 10 
mm 3/ 8 i nch t hi ck- t ur ni ng vanes f or  t ur ns 45 degr ees and gr eat er  and wher e 
i ndi cat ed by t he model  st udy.   Pr oper l y br ace and suppor t  wi t h pi pes and 
angl es.   Br aci ng wi t h r ods i s not  per mi t t ed.   Tur ni ng vanes ar e not  
r equi r ed i n f abr i c f i l t er  baghouse mani f ol d i nl et  and out l et  t r ansi t i ons t o 
and f r om modul es.   Gas vel oci t y of  t he mai n f l ue gas st r eam shal l  be as 
speci f i ed i n par agr aph ent i t l ed " Duct wor k. "   Pr ovi de gasket  mat er i al  bol t s 
and nut s f or  f l anged connect i ons.   Gasket s shal l  be of  et hyl ene pr opyl ene 
t er pol ymer  ( EPDM)  mat er i al .   Pr ovi de f l anges and expansi on j oi nt s at  ends 
of  scope t o mat ch equi pment  t o be pr ovi ded by t he Cont r act or .   Bol t  hol e 
t ol er ance i n f l anges t o be connect ed at  i nt er f ace poi nt s and t o damper s 
shal l  be 3/ 4 mm 1/ 32 i nch bet ween adj acent  hol es and 1 1/ 2 mm 1/ 16 i nch 
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bet ween any t wo hol es on a s i de i n t he f l ange pat t er n af t er  f abr i cat i ons of  
t he compl et e duct wor k sect i on.   Af t er  f abr i cat i on of  t he duct wor k sect i on,  
measur ement  shal l  be made bet ween hol es acr oss di agonal s and br aci ng shal l  
be i nst al l ed t o mai nt ai n f l ange bol t  t ol er ance.   Pr ovi de connect i ons f or  
t emper at ur e and pr essur e measur ement s as speci f i ed and as r equi r ed of  t he 
cont r ol  of  t he FGD syst em.   I nst r ument  connect i ons shal l  be 50 mm 2 i nch 
Schedul e 40 pi pe wi t h scr ew caps and shal l  ext end 150 mm 6 i nches beyond 
t he i nsul at i on and l aggi ng on t he duct wor k.   I nst r ument  connect i ons shal l  
be pr ovi ded wi t h r od- out  caps or  pl ugs.   Maxi mum pl an wi dt h i nsi de 
di mensi on of  t he br eechi ng at  i nt er f ace wi t h t he chi mney shal l  be [ _____] .

2. 11. 1. 1   Rever se Ai r  Duct wor k

Rever se ai r  duct wor k shal l  be const r uct ed of  sheet  st eel  and al l  seams and 
connect i ons shal l  be ai r t i ght .   Means shal l  be pr ovi ded t o mai nt ai n t he 
t emper at ur e i n t he r ever se ai r  duct wor k above t he dewpoi nt  by c i r cul at i on 
of  c l ean f l ue gas.

2. 11. 2   Expansi on Joi nt s

**************************************************************************
NOTE:   Dr y and Wet  Bul b Temper at ur e and Dur at i on:

Parameter Season Temper at ur e ( Degr ees C) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]

Parameter Season Temper at ur e ( Degr ees F) Fr equency of  Occur r ence of
Hi gher  Temper at ur es

Dr y Bul b Dec-Feb [_____] [_____]

Dr y Bul b and 
Mean 
Coincident 
Wet  Bul b

Jun-Sep [_____] [_____]

Wet  Bul b Jun-Sep [_____] [_____]

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

Expansi on j oi nt s shal l  be nonmet al l i c  bel t - t ype j oi nt s.   Expansi on j oi nt s 
shal l  be sui t abl e f or  maxi mum expect ed or  speci f i ed wor ki ng pr essur es and 
f or  oper at i on at  desi gn gas- f l ow vel oci t i es.   Expansi on j oi nt s shal l  
i ncl ude baf f l es abl e t o wi t hst and a f al l out  ash wei ght  of  976 kg/ sq m 200 
l bs/ sq f t  and r emai n compl et el y wor kabl e.   Expansi on j oi nt s shal l  be 
desi gned f or  t emper at ur e f r om [ _____]  t o [ _____]  degr ees C degr ees F.   
Pr ovi de access t o f our  s i des of  expansi on j oi nt s,  bot h i nt er i or  and 
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ext er i or  t o t he duct wor k.  Each expansi on j oi nt  shal l  i ncl ude:   mi ni mum 80 
by 80 by 6 mm 3 by 3 by 1/ 4 i nch car bon st eel  angl e f l anges dr i l l ed f or  
mount i ng t o duct wor k f or  j oi nt s wher e bel t  does not  have mol ded f l anges,  a 
car bon st eel  backi ng bar ,  and i nt er nal  baf f l e ar ound f ul l  c i r cumf er ence of  
expansi on j oi nt ;  mi ni mum of  3 mm 1/ 8 i nch t hi ck t o pr event  f l y  ash er osi on 
and bui l dup i n web of  j oi nt  and not  r est r i c t  t he movement  of  t he j oi nt ,  and 
nut s and bol t s r equi r ed t o at t ach t he f abr i c t o t he f l anges and t he 
expansi on j oi nt s t o t he duct wor k.   Bol t  hol es on maxi mum of  100 mm 4 i nch 
cent er s.   Bel t  mat er i al s shal l  be mi ni mum 6 mm 1/ 4 i nch t hi ck,  t wo- pl y,  
ar ami d- or  f i ber gl ass- r ei nf or ced,  sol i d f l uor oel ast omer  pol ymer  speci al l y  
compounded f or  t he i nt ended ser vi ce.   Mat er i al  shal l  be f act or y spl i ced t o 
f or m endl ess bel t  wi t hout  sewn j oi nt s.   Bol t  hol es shal l  be f act or y punched.

2. 11. 3   Dampers

Damper s shal l  be desi gned f or  a Zone [ _____]  sei smi c r i sk ar ea and a wi nd 
l oadi ng and addi t i onal  l oads as speci f i ed.   The damper s shal l  be desi gned 
t o be oper at ed wi t hout  manual  assi st ance under  t emper at ur es and pr essur es 
speci f i ed and wi t h nor mal  accumul at i ons of  f l ue pr oduct s.   Damper s shal l  
have pr ovi s i on f or  per i odi c l ubr i cat i on wi t h appr opr i at e gr ease,  i f  not  
per manent l y l ubr i cat ed and seal ed.   Damper s shal l  be suppl i ed wi t h l i mi t  
swi t ches whi ch shal l  gi ve posi t i ve i ndi cat i on of  t he damper  posi t i on 
( open/ cl ose) .   Damper s except  gui l l ot i ne damper s shal l  have pneumat i c 
oper at or s.   Gui l l ot i ne damper s shal l  be pr ovi ded wi t h t he manuf act ur er ' s 
st andar d mot or  oper at or s as r equi r ed f or  t he ser vi ce i nt ended.   Damper s 
shal l  f ai l  i n f ai l saf e posi t i on upon l oss of  power  or  ai r .   Fabr i c f i l t er  
baghouse bypass damper s shal l  be a doubl e t i ght  seal  damper  t o pr ovi de f or  
essent i al l y  zer o l eakage at  maxi mum f abr i c f i l t er  baghouse desi gn 
di f f er ent i al  pr essur e.   Bypass damper s shal l  be pr ovi ded wi t h an ai r  
r eser voi r  of  suf f i c i ent  capaci t y as t o act i vat e damper  upon l oss of  pl ant  
ai r .   I nl et  and out l et  damper s shal l  be a mi ni mum of  99 per cent  gas t i ght .  
Fabr i c f i l t er  baghouse modul e i nl et  and out l et  damper  oper at or s shal l  be 
l ocat ed out s i de of  t he gas st r eam and shal l  be accessi bl e f or  mai nt enance 
wi t h t he uni t  i n oper at i on.   I nduced dr af t  f an i nl et  cont r ol  damper s shal l  
be l ouver  damper s i n accor dance wi t h i nduced dr af t  f an manuf act ur er ' s 
r ecommendat i ons.   Gui l l ot i ne i sol at i on damper s at  st ack i nl et  br eechi ng 
shal l  be pr ovi ded wi t h cont r ol  i nt er l ocks t o pr event  damper s f r om cl osi ng 
when t he associ at ed i nduced dr af t  f an i s oper at i ng.   Pr ovi de posi t i ve means 
of  pr event i ng acci dent al  c l osur e of  gui l l ot i ne damper s.   These damper s wi l l  
be used t o i sol at e t he equi pment  upst r eam f or  mai nt enance.   They shal l  be 
equi pped wi t h an ext er nal ,  l ocal l y- mount ed audi bl e al ar m t o s i gnal  l oss of  
seal  ai r  f or  per sonnel  saf et y.   Each damper  f r ame shal l  be of  a r i gi d 
st r uct ur al  desi gn t o el i mi nat e di st or t i on or  war page whi ch may i nt er f er e 
wi t h t he damper  oper at i on.   Fr ames shal l  be f l anged f or  bol t i ng t o 
connect i ng duct wor k.   Fr ames shal l  be desi gned t o suppor t  a f l y  ash l oad of  
1464 kg/ sq m 300 l bs/ sq f t  on t he bot t om of  t he f r ame.   Desi gn f r ames t o 
suppor t  a 908 kg 2, 000 pound concent r at ed l oad due t o uneven f l y  ash 
di st r i but i on,  at  a poi nt  t hat  causes maxi mum def l ect i on of  t he f r ame.   
Fr ames shal l  be desi gned t o suppor t  t he seal  ai r  f an syst em,  r el at ed 
cont r ol s,  mot or s,  and dr i ve mechani sms,  and t he ent i r e damper  uni t  wi t h 
onl y one f l ange bol t ed t o t he duct wor k.   I ncl ude l i f t i ng l ugs t o ensur e 
pr oper  handl i ng of  t he damper  dur i ng t r anspor t at i on and er ect i on.   Fr ames 
on l ouver  damper s shal l  be of  a l engt h gr eat er  by one i nch t han t he wi dt h 
of  t he l ouver  bl ades.   Cont r ol  dr i ve uni t s shal l  be as speci f i ed and shal l  
pr ovi de a di r ect  posi t i on r eadout  at  t he damper  by means of  a mechani cal  
posi t i on i ndi cat or  showi ng per cent  of  damper  openi ng on f l ow cont r ol  
damper s.   Cont r ol  dr i ves ot her  t han poppet  damper  act uat or s shal l  be 
equi pped wi t h a per manent l y mount ed handwheel  t hat  i s  di sengaged under  
condi t i ons of  pneumat i c or  mot or  oper at i on.
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2. 11. 3. 1   Seal  Ai r  Syst ems

Each gui l l ot i ne damper  shal l  be pr ovi ded wi t h a seal  ai r  syst em.   Each seal  
ai r  syst em shal l  i ncl ude t wo f ul l - capaci t y seal  ai r  f ans,  one oper at i ng and 
one st andby.   Each f an shal l  be capabl e of  suppl y i ng t wo t i mes t he 
guar ant eed cf m l eakage r at e t hr ough t he damper s at  desi gn condi t i ons.   Fans 
shal l  be as speci f i ed.   Each f an shal l  be capabl e of  mai nt ai ni ng a pr essur e 
bet ween t he seal  chamber  and t he gas st r eam of  at  l east  747 Pa 3 i nches W. C.
 at  t he desi gn condi t i ons.   Pr ovi de zer o l eakage i sol at i on val ves at  t he 
di schar ge of  each f an.   Val ves shal l  be mi l d st eel  gat e or  but t er f l y  
val ves.   Pr ovi de check val ves at  t he di schar ge of  each f an t o pr event  
backf l ow t hr ough t he i dl e f an.   Check val ves shal l  have a r epl aceabl e sof t  
f l uor oel ast omer  seat ,  and shal l  be desi gned t o pr event  " f l ut t er "  when i n 
t he open posi t i on.   Pr ovi de a manual  cont r ol  damper  or  val ve i n t he seal  
ai r  duct  t o per mi t  seal  chamber  pr essur e t o be cont r ol l ed.   Cont r ol  damper  
or  val ve shal l  be mi l d st eel ,  and shal l  have an easi l y v i s i bl e posi t i on 
i ndi cat or .   Pr ovi de an aut omat i c i sol at i on val ve i n t he seal  ai r  duct  t o 
per mi t  seal  chamber  pr essur e t o be cont r ol l ed.   Cont r ol  damper  or  val ve 
shal l  be mi l d st eel ,  and shal l  have an easi l y v i s i bl e posi t i on i ndi cat or .  
Pr ovi de an aut omat i c i sol at i on val ve at  t he connect i on of  t he seal  ai r  duct  
t o t he seal  ai r  chamber .   Val ve shal l  be gat e or  but t er f l y  t ype const r uct ed 
of  ni ckel - chr omi um al l oy cont ai ni ng a mi ni mum of  55 per cent  ni ckel ,  20 
per cent  chr omi um and 8 per cent  mol ybdenum and shal l  be sui t abl e f or  
cor r osi ve envi r onment s.   Pr ovi de pneumat i c pi st on oper at or  on t he val ve t o 
oper at e on 552 t o 862 kPa ( gage)  80 t o 125 psi g i nst r ument  ai r .   Tube and 
mount  a f our - way dual - coi l  sol enoi d val ve,  wi t h Cl ass H coi l s r at ed f or  
120- VAC ser vi ce.   Pr ovi de t wo dual - pol e- dual - t hr ow l i mi t  swi t ches,  one t o 
act uat e i n t he open posi t i on,  one t o act uat e i n t he c l osed posi t i on.   Li mi t  
swi t ch housi ng shal l  meet  NEMA 4 r equi r ement s.   Pi st on act uat or  shal l  
r emai n i n l ast  posi t i on i f  ai r  suppl y f ai l s .   Pr ovi de t hr ee 50 mm 2 i nch 
pi pe ni ppl es wi t h caps and r od- out  on t he seal  chamber  of  t he damper ,  
pr ef er abl y on t op of  t he damper ,  f or  at t achment  of  seal  chamber  pr essur e 
i nst r ument at i on.   Pr ovi de necessar y i nst r ument at i on t o moni t or  oper at i on of  
seal  ai r  syst em and i ni t i at e al ar m as speci f i ed f or  mai nt enance per sonnel  
pr ot ect i on.   Pr ovi de 50 mm 2 i nch por t  wi t h r od- out  on seal  chamber  and 50 
mm 2 i nch por t  wi t h r od- out  on duct wor k t o t est  seal  ai r  pr essur e 
di f f er ent i al .   Por t  on duct wor k shal l  ext end 150 mm 6 i nchesbeyond 
st i f f ener s t o c l ear  i nsul at i on and l aggi ng.   Pr ovi de caps or  pl ugs.   Seal  
ai r  syst ems,  wher e possi bl e,  shal l  be mount ed on t he damper  f r ame.   
I nst al l at i on shal l  be such t hat  t he syst em i s easi l y accessi bl e and 
i nst r ument at i on can be easi l y obser ved.   I nst al l  such t hat  t her e i s  
compl et e access t o l i nkages,  dr i ve uni t s,  bear i ngs,  and st uf f i ng boxes.  
I sol at i on val ve and bl ower  shal l  be mount ed such t hat  condensat i on 
occur r i ng bet ween t he damper  and t he i sol at i on val ve f l ows i nt o t he 
duct wor k.   I f  i nst al l at i on on t he damper  f r ame i s not  possi bl e,  a pl at f or m 
shal l  be pr ovi ded t o suppor t  t he equi pment .

2. 11. 3. 2   Louver  Damper s

Damper  bl ade/ shaf t  assembl y shal l  be desi gned not  onl y f or  t he maxi mum 
al l owed st r ess,  but  t o l i mi t  t he def l ect i on under  t he maxi mum condi t i ons at  
whi ch t he damper  i s t o seal  t o L/ 14. 4 or  6 mm L/ 360 or  1/ 4 i nch,  ( whi chever  
i s  l ess) ( L = bl ade l engt h i n mm i nches) .   Bl ade shal l  be of  a r i gi d 
st r uct ur al  desi gn,  capabl e of  handl i ng t her mal  st r esses and war pi ng due t o 
di f f er ent i al  t emper at ur es and pr essur es,  wi t hout  af f ect i ng damper  
oper at i on.   St ub shaf t s shal l  be pi nned or  bol t ed t o t he t hr ough shaf t  or  
bl ade i n such a manner  t hat  i ndi v i dual  damper  bl ades can be easi l y 
r emoved.   Pi ns or  bol t i ng mat er i al s shal l  be of  car bon st eel ,  wi t h a desi gn 

SECTI ON 23 51 43. 00 20  Page 77



such t hat  t he connect i ons ar e sel f - l ocki ng.   Shaf t s shal l  be s i zed t o 
del i ver  t he f ul l  oper at or  t or que t o any one bl ade,  wi t hout  exceedi ng 
one- t hi r d of  t he shaf t  y i el d st r ess when oper at i ng at  t he wor st - case desi gn 
condi t i ons.   Pr ovi de dust - t i ght  s t uf f i ng boxes seal ed wi t h f l uor opl ast i c 
packi ng mat er i al  t o seal  t he shaf t  openi ngs.   St uf f i ng boxes shal l  be 
desi gned such t hat  t he packi ng can be adj ust ed or  r emoved f r om t he out s i de 
of  t he duct ,  wi t hout  r emovi ng or  di st ur bi ng t he bear i ngs or  t he l i nkage.   
Adj ust i ng nut s,  washer s,  and bol t s shal l  be 316 st ai nl ess st eel  conf or mi ng 
t o UNS S31600 ( . 03 t o . 08C)  and shal l  i ncor por at e a sel f - l ocki ng desi gn,  
such t hat  v i br at i ons i n t he damper  uni t  wi l l  not  cause backi ng out  of  t he 
bol t s.  Bear i ngs shal l  be per manent l y l ubr i cat ed,  sel f - al i gni ng t ype.   
Bear i ngs shal l  be mount ed out boar d of  t he damper  uni t  and any i nsul at i on 
and l aggi ng,  i n such a manner  t hat  l eaki ng packi ng wi l l  not  cause t he 
bear i ng t o become cont ami nat ed wi t h f l y  ash.   Each bear i ng and bear i ng 
mount  shal l  be desi gned t o wi t hst and t hr ee t i mes t he st r ess t r ansmi t t ed 
f r om t he l oad on t he bl ades pl us t he oper at or  out put  t or que.   Li nkage 
syst em shal l  be l ocat ed out s i de of  t he damper  uni t .   Li nkage syst em shal l  
be f ul l y  adj ust abl e t o compensat e f or  t her mal  expansi on of  t he f r ame.   
Par t s wi t h t hr eaded connect i ons f or  adj ust ment  shal l  be car bon st eel .   
Pr ovi de l ock nut s on t he adj ust abl e l i nkage t o posi t i vel y hol d t he l i nkage 
af t er  adj ust ment .   Desi gn shal l  be such t hat  each i ndi v i dual  bl ade can be 
adj ust ed.   Cl evi s ar ms shal l  be pi nned or  bol t ed t o t he st ub shaf t .   Ar ms 
shal l  be keyed t o t he shaf t  f or  easy r emoval .   Cl evi s ar m shal l  be car bon 
st eel  and l i nkage pi ns or  bol t s shal l  be 304 st ai nl ess st eel  conf or mi ng t o 
UNS S30400 ( . 03 t o . 08C) .   Pi ns or  bol t s shal l  i ncor por at e a sel f - l ocki ng 
desi gn,  such t hat  oper at i on or  v i br at i on of  t he uni t  wi l l  not  cause 
l ooseni ng of  t he connect i ons.   Li nkage syst em,  i nc l udi ng connect i ons,  shal l  
be desi gned t o wi t hst and t hr ee t i mes t he st r ess t r ansmi t t ed f r om t he l oad 
on t he bl ades pl us t he oper at or  out put  t or que.   Li nkage syst em shal l  have 
pr ovi s i ons f or  l ocki ng wi t h a heavy- dut y padl ock i n such a manner  t hat  t he 
damper  cannot  be oper at ed unt i l  t he padl ock i s r emoved.   Seal i ng st r i ps 
shal l  conf or m t o ASTM B443.   St r i ps shal l  be bol t ed i nt o pl ace wi t h bol t s 
and nut s f abr i cat ed of  t he same al l oy as t he st r i ps.   Connect i on shal l  be 
sel f - l ocki ng t o pr event  l ooseni ng of  t he connect i on.   Seal  st r i ps shal l  be 
of  a sui t abl e l engt h t o enabl e easy r epl acement  i n t he event  of  damage or  
f ai l ur e.   Seal i ng st r i ps ar e not  r equi r ed f or  i nduced dr af t  f an damper s.   
Louver  damper s shal l  be ei t her  par al l el  or  opposed bl ade.   Bl ades shal l  be 
ai r - f oi l  t ype,  of  r i gi d st r uct ur al  desi gn.   Bl ade ski n and t hr ough shaf t  
shal l  be compat i bl e mat er i al  f or  expansi on and cont r act i on.   Bl ade shal l  be 
connect ed t o t hr ough shaf t  wi t h sel f - l ocki ng bol t s  or  pi ns.  Louver  damper s 
except  t he i nduced dr af t  f an i nl et  cont r ol  damper s and damper s i n ver t i cal  
duct s shal l  be desi gned f or  st aged cl osi ng.   Oper at i on of  t he bl ade shal l  
be such t hat  bl ades c l ose,  except  t he bot t om bl ade.  When t he upper  bl ades 
have cl osed,  t hen t he bot t om bl ade wi l l  c l ose.  Pr ovi de t wo oper at or s on t he 
l i nkage syst em,  one t o oper at e t he t op bl ades,  and one t o oper at e t he 
bot t om bl ade.   Desi gn of  t he l i nkage shal l  be such t hat  t he number  of  
bl ades oper at ed by each oper at or  may be changed wi t h r el at i ve ease.   To 
pr event  ash bui l dup at  bot t om of  hopper ,  i nst al l  pur ge ai r  syst em.

2. 11. 3. 3   Poppet  Damper s

Poppet  damper s shal l  be ver t i cal l y  oper at i ng,  wi t h pneumat i c oper at or s,  
adj ust abl e speed and st r oke,  shaf t  packi ng gl ands,  r epl aceabl e seal  pl at es,  
and machi ned st eel  seat i ng cyl i nder  and gui de shaf t .   The damper s shal l  be 
equi pped so t hey can be mechani cal l y l ocked i n a c l osed posi t i on t o pr ot ect  
ser vi ce per sonnel .   Poppet  damper  shaf t s shal l  be out  of  t he di r t y gas 
st r eam wher ever  possi bl e.   Shaf t s exposed t o t he f l ue gases shal l  be 
pr ovi ded wi t h shaf t  seal s.   Poppet  damper s shal l  be a mi ni mum of  99. 5 
per cent  gas t i ght .
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2. 11. 3. 4   Gui l l ot i ne Damper s

Gui l l ot i ne damper s shal l  be bot t om- ent er i ng damper s i n par agr aph ent i t l ed 
" Damper s. "   Gui l l ot i ne damper s shal l  have bonnet s over  t he t op f r ame i f  
r equi r ed t o pr event  f l ue gas l eakage t o t he at mospher e.   Bonnet  assembl y 
shal l  be of  car bon st eel  and shal l  have easi l y r emovabl e s i de pl at es f or  
i nspect i on of  t he damper  dr i ve assembl y.   Bonnet  shal l  be desi gned f or  
cont i nuous- seal  ai r  pur ge.   Gui l l ot i ne damper s shal l  have a r emovabl e pl at e 
f or  access t o t he bot t om f r ame seal .   Damper  bl ade shal l  be f abr i cat ed of  
pl at e,  and shal l  be as r i gi d as necessar y t o wi t hst and t he maxi mum 
di f f er ent i al  pr essur es speci f i ed.   Pr ovi de bl ade wi t h seal i ng st r i ps ar ound 
t he per i pher y of  t he bl ade and on t he seat i ng sur f aces of  t he f r ame.   Local  
seal s on bot h t he upst r eam and downst r eam si des of  t he bl ade.   Seal i ng 
st r i ps,  seal  st r i p bol t i ng mat er i al s and backi ng st r i ps shal l  be as 
speci f i ed f or  l ouver  damper s.   Bl ade shal l  be desi gned t o i ncl ude 
pr ovi s i ons f or  t her mal  expansi on such t hat  t he bl ade wi l l  not  bi nd.  
Bear i ngs shal l  be per manent l y l ubr i cat ed,  sel f - al i gni ng t ype.   Desi gn shal l  
be such t hat  t her mal  gr adi ent s and l ong per i ods of  t i me bet ween damper  
oper at i on wi l l  not  cause bear i ngs t o bi nd or  sei ze.   Damper  dr i ve shal l  be 
desi gned t o l i f t  t he damper  bl ade evenl y on bot h s i des.   Each dr i ve,  t i e 
r od,  and bear i ng,  shal l  be desi gned t o wi t hst and t hr ee t i mes t he l oad 
caused by t he damper  bl ade pl us t he oper at or  out put  t or que,  at  wor st - case 
pr essur e and f l ow condi t i ons.   Upper  f r ame shal l  be desi gned t o suppor t  t he 
bl ade,  dr i ve mechani sms,  and at t achment s.   Fr ame shal l  not  sway and cause 
bi ndi ng of  t he bl ade when oper at i ng at  wor st - case f l ow and pr essur e 
condi t i ons.   Pr essur es and f l ows pr ovi ded t o t he damper  manuf act ur er s shal l  
be appr oved by t he Cont r act i ng Of f i cer  i n advance.   Damper  shal l  i ncl ude a 
mechani cal  cr ank f or  manual  oper at i on.

2. 11. 4   Mechani cal  Dr af t  Equi pment

Mechani cal  dr af t  equi pment  and appur t enances shal l  have an accept abl e 
hi st or y of  sat i s f act or y r el i abl e ser vi ce i n i ndust r i al  st eam pl ant  use f or  
a per i od of  a l east  t hr ee year s at  compar abl e t emper at ur e,  pr essur e,  
vol t age,  and desi gn st r ess l evel s.   Newl y devel oped equi pment  wi t h l ess 
t han t hr ee year s act ual  ser vi ce may be consi der ed f r om est abl i shed 
manuf act ur er s,  onl y i f  i t  has been adequat el y t est ed,  at  an appr oved l ab 
meet i ng AMCA st andar ds,  meet s t he r equi r ement s of  t hi s Cont r act ,  and i s 
appr oved by t he Cont r act i ng Of f i cer .   Pr i or  t o shi pment ,  t he manuf act ur er  
shal l  t hor oughl y i nspect  par t s of  t he equi pment  f ur ni shed t o ensur e sound 
mat er i al  and f i r st  c l ass wor kmanshi p.   Ri vet s shal l  be t i ght  and wel ds 
shal l  be f ul l  t hi ckness and wi t hout  under cut t i ng.   Keys shal l  f i t  snugl y 
and r ot or s shal l  be secur ed f i r ml y t o t he shaf t s.   Wel di ng on r ot or s f or  
f ans shal l  be exami ned by magnet i c par t i c l e i nspect i on.   Magnet i c par t i c l e 
i nspect i on shal l  be per f or med on t he r oot  pass and t he f i ni shed sur f aces of  
al l  wel ds.   On f ul l - penet r at i on wel ds,  t he backsi de of  t he r oot  base shal l  
be exami ned by magnet i c par t i c l e i nspect i on bef or e deposi t i ng wel d f r om t he 
backsi de.   Wel ds shal l  be f r ee f r om under cut t i ng i n excess of  0. 40 mm 1/ 64 
i nch i n dept h and f r ee of  cr acks and f i ssur es i n excess of  6 mm 1/ 4 i nch i n 
l engt h.   I nspect i on of  t he f ans f or  compl i ance may be made by t he 
Cont r act i ng Of f i cer .   Not i f y t he Cont r act i ng Of f i cer ,  i n wr i t i ng,  at  l east  
45 days pr i or  t o st ar t  of  assembl y and wel di ng of  f an r ot or s so t hat  he may 
have a r epr esent at i ve pr esent  t o i nspect  f an r ot or s dur i ng f abr i cat i on,  i f  
desi r ed.   Thi s i nspect i on of  t he f an r ot or s wi l l  i nc l ude an exami nat i on of  
t he wel d gr ooves pr epar at i ons on t he mat er i al  bei ng j oi ned i n t he assembl y 
of  t he f an wheel s,  wi t nessi ng t he act ual  wel di ng bei ng per f or med on t he f an 
wheel s,  a v i s i t at i on t o t he manuf act ur er ' s nondest r uct i ve t est i ng f aci l i t y ,  
wi t nessi ng t he nondest r uct i ve t est i ng bei ng per f or med on wel ds and base 
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mat er i al  of  t he f an wheel ,  and ver i f y i ng t hat  subassembl i es ar e f abr i cat ed 
pr oper l y and i n accor dance wi t h t he manuf act ur er ' s  dr awi ngs and 
speci f i cat i ons.   Fans shal l  be desi gned and const r uct ed t o ensur e 
r el i abi l i t y  wi t h a mi ni mum number  of  schedul ed out ages f or  r epai r s and 
mai nt enance.   Fans shal l  be sui t abl e f or  cont i nuous oper at i on at  f ul l  or  
par t  l oad.   The f ans and t hei r  duct s,  f l ow- r egul at i ng devi ces and damper s 
shal l  be coor di nat ed t o gi ve an i nst al l at i on whi ch wi l l  be capabl e of  
oper at i on wi t hout  excessi ve v i br at i on,  f an noi se,  or  ai r  or  gas 
v i br at i ons.   Thi s sat i sf act or y per f or mance shal l  be mai nt ai ned t hr oughout  
t he ent i r e l oad r ange of  t he f ans i ncl udi ng oper at i on at  mi ni mum f l ow 
set t i ngs wi t h col d ai r .   Fans over  19 kW 25 hp shal l  be t wo- bear i ng desi gn 
wi t h r ot or  suspended bet ween bear i ngs wi t h no over hung wheel s.

2. 11. 4. 1   Fan Housi ng

Pr ovi de spl i t  housi ng so t he r ot or  i s  accessi bl e and r emovabl e f or  nor mal  
mai nt enance wi t hout  di sconnect i ng t he housi ng f r om t he i nl et  or  out l et  
duct s or  f oundat i on and wi t hout  movi ng t he mot or .   Shape t he housi ng f or  
maxi mum st r eaml i ne f l ow f r om i nl et  t o out l et .   Const r uct  f r om mi l d st eel  
pl at e.   Br ace wi t h st r uct ur al  st eel  wel ded t o t he housi ng and desi gned f or  
suf f i c i ent  st r engt h t o pr event  war pi ng and excessi ve v i br at i on under  
oper at i ng condi t i ons.   Pr ovi de wi t h gas- t i ght  i nspect i on door s.   Pr ovi de 
wi t h i nl et  and out l et  connect i ons of  st r uct ur al  angl e f l anges f or  wel di ng 
t o s i mi l ar  f l anges on t he duct wor k wi t h bol t s pr ovi ded and used f or  
al i gnment  onl y,  or  f or  connect i ons t o s i mi l ar  f l anges on t he duct wor k by 
means of  gasket s and bol t s.   Bol t s shal l  be spaced not  mor e t han 65 mm 2 
1/ 2 i nches apar t .   Pr ovi de wi t h a 50 mm 2 i nch dr ai n pi pe connect i on wel ded 
t o t he l owest  poi nt  of  t he f an scr ol l .   Pr ovi de ni ppl e and cap.   Housi ng 
wi l l  be suppor t ed f r om a concr et e base.   Housi ng shal l  be desi gned so a 
mi ni mum di st ance of  600 mm 24 i nches wi l l  exi st  bet ween t he bot t om of  t he 
housi ng and t he f oundat i on t o per mi t  appl i cat i on of  i nsul at i on and access 
t o t he housi ng dr ai n connect i on.   Shop pai nt  f an housi ngs i n accor dance 
wi t h t he speci f i cat i ons f or  pai nt i ng of  t he duct wor k t o whi ch t hey connect .

2. 11. 4. 2   Fan Rot or s and Shaf t s

**************************************************************************
NOTE:   Rot or s shal l  be bal anced st at i cal l y  and 
dynami cal l y so t hat  v i br at i on di spl acement  at  t he 
bear i ngs measur ed on t he shaf t  at  f ul l  l oad and f ul l  
speed wi t h a c l ean r ot or  wi l l  not  exceed t he 
following.

Maxi mum Vi br at i on

Rot or  Speed,  r pm Di spl acement ,  mm

Up t o 600 0.051

600 t o 900 0.038

Above 900 0.025
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Maxi mum Vi br at i on

Rot or  Speed,  r pm Di spl acement ,  i nches

Up t o 600 0.0020

600 t o 900 0.0015

Above 900 0.0010

Wei ght  adj ust ment  f or  bal anci ng shal l  be by ei t her  
t he addi t i on or  t he r emoval  of  met al .

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

Fan r ot or s shal l  be desi gned and const r uct ed t o keep st r esses f r om r ot at i on 
or  t emper at ur e di f f er ent i al  at  a saf e and conser vat i ve l evel .   Fan r ot or s 
shal l  be desi gned so t he maxi mum cal cul at ed st r ess at  any poi nt  on t he 
r ot or ,  under  any nor mal  condi t i on such as cont i nuous oper at i on or  st ar t i ng 
accel er at i on,  wi l l  not  exceed 50 per cent  of  t he y i el d st r engt h of  t he r ot or  
mat er i al  at  t he maxi mum oper at i ng t emper at ur e.   Fan r ot or s shal l  have 
cent er  pl at es and shr oud pl at es of  mi l d or  al l oy st eel .   Ti e r ods bet ween 
pl at es or  bl ades wi l l  not  be per mi t t ed.   Const r uct  so t hat  whi l e t he r ot or  
i s  t ur ni ng,  t he r un- out  of  s i mi l ar  poi nt s on t he r ot or  st r uct ur e wi l l  not  
devi at e f r om t he medi an pat h by mor e t han 0. 375 per cent  of  t he wheel  
di amet er .   Rot or s shal l  be desi gned and const r uct ed so t hat  t he f i r st  
cr i t i cal  speed of  t he r ot or  i s  not  l ess t han 33 per cent  above t he nor mal  
oper at i ng speed f or  f ans oper at i ng at  t emper at ur es up t o 93 degr ees C 200 
degr ees F and not  l ess t han 50 per cent  above t he nor mal  oper at i ng speed f or  
f ans oper at i ng at  t emper at ur es of  93 degr ees C 200 degr ees F and above.   
Fan shaf t s shal l  be f or ged and heat - t r eat ed st eel ,  accur at el y machi ned,  
wi t h gr ound and pol i shed j our nal  and t hr ust  bear i ng sur f aces.   Shaf t s shal l  
be pr ovi ded wi t h seal s t o mi ni mi ze l eakage wher e t he shaf t  penet r at es t he 
housing.

2. 11. 4. 3   Bearings

Bear i ngs shal l  be sui t abl e f or  cont i nuous heavy- dut y ser vi ce and shal l  be 
sel f - al i gni ng,  s l eeve- t ype j our nal  bear i ngs desi gned wi t h adequat e 
l ubr i cat i on f or  coast  down wi t hout  an ext er nal  oi l  suppl y.   I nst al l  
bear i ngs i n a hor i zont al  spl i t  housi ng or  pedest al  of  st r uct ur al  st eel  or  
cast  i r on.   Pedest al s shal l  al l ow r emoval  of  bear i ngs wi t hout  r emovi ng 
r ot or  and shal l  be sui t abl e f or  shi mmi ng.   Bear i ngs shal l  be l ocat ed 
ext er nal  t o t he i nl et  boxes.   Bear i ngs on doubl e- i nl et  f ans shal l  be 
desi gned t o wi t hst and t he t hr ust  unbal ance r esul t i ng f r om t he shut of f  of  
one i nl et  whi l e t he ot her  i nl et  i s  open.   Pr ot ect  bear i ngs f r om t he weat her  
on out door  i nst al l at i ons wi t h a sui t abl e r ai n hood and sun shi el d as 
r ecommended by t he manuf act ur er .   Each bear i ng shal l  have bear i ng 
t emper at ur e t her mocoupl e as speci f i ed i n par agr aph ent i t l ed 
" I nst r ument at i on and Cont r ol s. "   Bear i ng l ubr i cat i on syst ems shal l  be 
speci f i cal l y  desi gned f or  ai r  cool i ng except  as not ed bel ow.   Pr ovi de 
cool i ng ai r  by i nl et  box suct i on.   I nl et  ai r  f i l t er s shal l  be pr ovi ded.  
Wher e t he bear i ng sur f ace r ubbi ng speed exceeds 7. 62 m/ s 18, 000 
i nches/ mi nut e bear i ngs desi gned f or  wat er  cool i ng shal l  be f ur ni shed.   Each 
bear i ng shal l  be equi pped wi t h at  l east  t wo machi ned oi l i ng r i ngs and an 
adequat el y s i zed i nt egr al  l ube oi l  r eser voi r  wi t h oi l  l evel  gage.   
Reser voi r s shal l  be equi pped wi t h i mmer si on heat er s desi gned t o 
cont i nuousl y mai nt ai n t he l ube oi l  i n t he bear i ng at  st ar t i ng t emper at ur e 
over  t he r ange of  ambi ent  t emper at ur e speci f i ed i n par agr aph ent i t l ed 
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" Desi gn Par amet er s. "   I mmer si on heat er s shal l  be 120- vol t  AC si ngl e- phase 
and shal l  be compl et e wi t h a t her most at  l ocat ed t o accur at el y cont r ol  l ube 
oi l  t emper at ur e.   Fur ni sh bear i ng pedest al s,  mount i ng pl at es,  and 
sol epl at es as r equi r ed t o mount  t he equi pment  on t he concr et e f oundat i on.   
Cont r act or  shal l  f ur ni sh t he t or que r equi r ement s of  t he f oundat i on bol t s 
f or  f ans.

2. 11. 4. 4   Mot or  Dr i ve

Each f an shal l  be f ur ni shed wi t h a s i ngl e- speed mot or  dr i ve.   Each f an 
shal l  be equi pped wi t h a f l exi bl e coupl i ng bet ween t he f an and mot or  dr i ve.  
Coupl i ng shal l  be r at ed at  not  l ess t han 150 per cent  of  t he mot or  power  at  
desi gn f an speed.   Desi gn coupl i ng t o pr event  any axi al  t hr ust  f r om bei ng 
t r ansmi t t ed t o t he dr i ver  under  any nor mal  oper at i ng condi t i on.

2. 11. 4. 5   I nduced Dr af t  Fan

Per f or mance of  t he i nduced dr af t  f an shal l  be as speci f i ed i n par agr aph 
ent i t l ed " Desi gn Par amet er s. "   I nduced dr af t  f ans shal l  be doubl e i nl et ,  
doubl e wi dt h.   Pr ovi de one i nduced dr af t  f an f or  each st eam gener at or  and 
i t s associ at ed gas c l eani ng equi pment  as i ndi cat ed.   Each i nduced dr af t  f an 
shal l  be equi pped wi t h damper s as speci f i ed i n par agr aph ent i t l ed 
" Mechani cal  Dr af t  Equi pment . "   Pr ovi de i nl et  cont r ol  damper s f or  r egul at i ng 
t he f an out put .   I nl et  damper s shal l  be ar r anged f or  oper at i on f r om one 
cont r ol  dr i ve at  each f an.   Cont r ol  dr i ve shal l  be as speci f i ed i n 
par agr aph ent i t l ed " Anal og Cont r ol  Syst em. "   Pr ovi de cont r ol  s i gnal  f r om 
combust i on cont r ol s.   I nduced dr af t  f ans shal l  have housi ng const r uct ed of  
10 mm 3/ 8 i nch mi ni mum t hi ck mi l d st eel .   Housi ng shal l  be pr ovi ded wi t h 
wear - r esi st ant  l i ner s of  not  l ess t han 12. 70 mm 1/ 2 i ncht hi ckness at  al l  
poi nt s of  wear .   Li ner s shal l  be easi l y r epl aceabl e.   I nt er i or  bol t  heads 
shal l  be pr ot ect ed f r om f l y ash er osi on.   Fabr i cat e housi ng of  19 mm 3/ 4 
i nch mi ni mum t hi ck,  mi l d st eel  pl at e i nst ead of  separ at e l i ner  pl at es,  i f  
desi r ed.  I nduced dr af t  f an r ot or s shal l  have r adi al  bl ades wi t h r epl aceabl e 
wear i ng sur f aces over  at  l east  t wo- t hi r ds of  t he bl ade wi dt h,  at  l east  
equal  t o t he t hi ckness of  t he ski n of  t he bl ade.

2. 11. 4. 6   Rever se Ai r  Fan

**************************************************************************
NOTE:   I nser t  appr opr i at e Sect i on number  i n t he 
bl anks bel ow.

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

The r ever se ai r  f ans shal l  be heavy dut y i ndust r i al  t ype f ans havi ng s i ngl e 
f l anged i nl et s and out l et s.   Type of  bear i ngs and bear i ng l ubr i cat i on shal l  
be sui t abl e f or  t he t emper at ur es encount er ed.   Pr ovi de heat  s l i nger s.   A 
qui ck- r el ease gasket ed i nspect i on door  shal l  be f ur ni shed on t he housi ng.  
Fans shal l  be V- bel t  dr i ven by a const ant  speed mot or  t hr ough adj ust abl e 
speed sheaves.   Mount  mot or  on s l i de mot or  bases desi gned t o adj ust  bel t  
t ensi on f r om a scr ew mechani sm;  f ur ni sh sui t abl e bel t  guar ds.   The f an 
shal l  be r at ed f or  f l ow,  pr essur e,  power ,  speed of  r ot at i on,  and ef f i c i ency 
i n accor dance wi t h AMCA 210 and t he f an shal l  compl y wi t h AMCA 201 and t he 
f an shal l  compl y wi t h AMCA 99.   Mot or s shal l  be as speci f i ed i n Sect i on 
[ _____]  ELECTRI CAL,  f or  t he ser vi ce i nt ended.   Mi ni mum r ever si ng ai r  f l ow 
shal l  be wi t h 10 L/ s per  squar e met er  2 acf m per  squar e f oot  of  net  c l ot h 
ar ea under  c l eani ng act i on.
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2. 11. 5   Painting

Sur f aces of  duct wor k and met al  par t s of  expansi on j oi nt s whi ch wi l l  be 
exposed af t er  i nst al l at i on of  i nsul at i on and l aggi ng shal l  be pai nt ed as 
speci f i ed i n par agr aph ent i t l ed " Duct wor k and Dr af t  Equi pment . "   Ar eas t hat  
wi l l  not  be exposed shal l  be pai nt ed as speci f i ed,  except  t hat  a dr y f i l m 
t hi ckness of  0. 051 mm 2 mi l s shal l  be appl i ed.   Appl y pr i mer  t o st eel  
sur f aces,  except  t he ar eas wi t hi n 50 mm 2 i nches adj acent  t o f i el d wel ds.   
Sur f aces t hat  wi l l  be exposed t o t he f l ue gas f l ow need not  be pai nt ed,  but  
shal l  be pr ot ect ed dur i ng shi pment  and st or age wi t h a sui t abl e 
r ust - pr event at i ve coat i ng.   Damper  f r ames,  suppor t  st eel  and seal  ai r  
duct wor k not  di r ect l y i n t he gas st r eam shal l  be shop- cl eaned and pai nt ed 
as speci f i ed i n par agr aph ent i t l ed " St r uct ur al  and Mi scel l aneous St eel . "   
Damper  oper at or s,  seal  ai r  val ve oper at or s,  mot or s,  seal  ai r  f ans and l i mi t  
swi t ches shal l  be pr i med and pai nt ed per  t he equi pment  manuf act ur er ' s 
st andar d pr act i ce.   Pr ot ect  exposed machi ned sur f aces wi t h a sui t abl e 
r ust - pr event at i ve compound.

2. 11. 6   Fact or y Test s

Per f or m manuf act ur er ' s st andar d f act or y t est s on mechani cal  dr af t  equi pment  
and mat er i al .   Per f or m t est s r equi r ed by t he appl i cabl e codes and t hese 
speci f i cat i ons.   Not i f y t he Cont r act i ng Of f i cer  i n wr i t i ng at  l east  45 days 
pr i or  t o f act or y t est s so t hat  he may have a r epr esent at i ve wi t ness t he 
tests.

2. 11. 6. 1   Damper  Test s

Per f or m f act or y t est s on damper s,  except  poppet  damper s.   Each damper  whi ch 
i s pr ovi ded wi t h an i nt egr al  f r ame shal l  be oper at ed f i ve t i mes t o t est  f or  
smoot h and t r oubl e- f r ee oper at i on,  at  bot h ambi ent  and desi gn pr essur es.  
Each damper  wi l l  t hen be checked t o assur e t hat  no damage has been 
sust ai ned t o t he f r ame,  bl ades,  or  seal s.   Each damper  whi ch i s pr ovi ded 
wi t h an i nt egr al  f r ame shal l  be t est ed i n an ai r t i ght  chamber  at  desi gn 
t emper at ur e and pr essur e t o det er mi ne t he amount  of  gas l eakage acr oss t he 
damper  and t hr ough t he f r ame.   Pr ovi de i nst r ument s t o det er mi ne t he amount  
of  l eakage and t he st at i c pr essur e agai nst  t he damper .   Each damper  
equi pped wi t h a seal  syst em shal l  be t est ed f or  ai r  l eakage acr oss t he 
damper  wi t h t he seal  ai r  syst em oper at i ng at  desi gn t emper at ur e and at  t he 
desi gn di f f er ent i al  pr essur e acr oss t he damper .   Each seal  ai r  uni t  shal l  
be t est ed t o assur e t hat  desi gn f l ow,  t emper at ur e and pr essur es ar e bei ng 
met .   These t est s shal l  be r un i ndependent l y f r om t he damper  t est s,  and 
pr i or  t o t he damper  t est s.

2. 11. 6. 2   Mechani cal  Dr af t  Equi pment  Test s

**************************************************************************
NOTE:   Over speed t est  i s  as f ol l ows.   I f  t he 
oper at i ng t emper at ur e of  t he f an i s l ess t han 93 
degr ees C 200 degr ees F,  t he wheel  shal l  be Spun at  
10 per cent  above t he maxi mum oper at i ng speed f or  a 
per i od of  not  l ess t han t hr ee mi nut es.   I f  t he 
oper at i ng t emper at ur e of  t he f an i s 93 degr ees C 200 
degr ees F or  mor e,  t he wheel  shal l  be spun f or  a 
per i od of  not  l ess t han t hr ee mi nut es at  t he speed 
cal cul at ed f r om t he f ol l owi ng f or mul a.
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Test  speed = 1. 10 ( max oper  spd)

( al l owabl e st r ess at  38 C)

------------------------------

( al l owabl e st r ess at  oper  t emp)

Test  speed = 1. 10 ( max oper  spd)

( al l owabl e st r ess at  100 F)

------------------------------

( al l owabl e st r ess at  oper  t emp)

Ther e shal l  be no per manent  def or mat i on of  any par t  
of  t he wheel  as a r esul t  of  over speedi ng.   Af t er  t he 
t est ,  wel ds shal l  be exami ned f or  cr acks by magnet i c 
par t i c l e t est i ng or  dye check.

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

Per f or m manuf act ur er ' s st andar d f act or y t est s on mechani cal  dr af t  equi pment  
and mat er i al .   Per f or m t est s r equi r ed by t he appl i cabl e codes and t hese 
speci f i cat i ons.   Fan wheel s wi t h t i p speeds exceedi ng 127 met er  per  second 
25, 000 f eet  per  mi nut e,  and whi ch ar e not  i dent i cal  t o f an wheel s i n 
successf ul  commer ci al  oper at i on,  shal l  be gi ven an over speed t est .   Fact or y 
t est  shal l  i ncl ude mechani cal  bal anci ng of  r ot at i ng par t s.

2. 12   I NSTRUMENTATI ON AND CONTROLS

Fur ni sh a cont r ol  syst em t o pr ovi de saf e,  r el i abl e,  and ef f i c i ent  oper at i on 
of  t he Fl ue Gas Cl eani ng Syst em t hr ough i nt egr at ed cont r ol  of  syst em 
pr ocesses and equi pment .   The cont r ol  syst em shal l  per f or m saf e boi l er  
st ar t - up and shut down and shal l  r espond t o dynami c var i at i ons i n boi l er  
oper at i ng condi t i ons i ncl udi ng st eam soot bl owi ng whi l e mai nt ai ni ng r equi r ed 
emi ssi on l evel s.   The cont r ol  syst em shal l  i ncl ude a ver t i cal  cont r ol  and 
gr aphi c syst em panel boar d l ocat ed i n t he St eam Pl ant  cont r ol  r oom and 
syst em cabi net s l ocat ed i n t he cont r ol  equi pment  r oom.   The Cont r ol  syst em 
shal l  i nt egr at e l ocal  cont r ol s pr ovi ded wi t h t he l i me sl ur r y pr epar at i on 
equi pment ,  and ot her  equi pment ,  as speci f i ed,  so t hat  compl et e syst em 
oper at i on can be r emot el y moni t or ed and cont r ol l ed f r om t he St eam Pl ant  
cont r ol  r oom.   The Cont r act or  shal l  pr ovi de i nst r ument at i on and cont r ol  
equi pment ,  as speci f i ed and as r equi r ed f or  a compl et e and oper at i onal  
syst em.   Fur ni sh i nst r ument at i on r equi r ed t o moni t or  t he pr ocess var i abl es.  
Fur ni sh f l ow,  pr essur e,  and t emper at ur e i nst r ument at i on f or  each pump,  t o 
moni t or  oper at i ng condi t i ons and i ndi cat ed per f or mance.   Fur ni sh f l ow,  
l evel ,  pr essur e,  and t emper at ur e swi t ches f or  al ar m act uat i on i n pr ocess 
l i nes,  t anks,  vessel s,  and heat  exchanger s.   Fur ni sh t r ansmi t t er s r equi r ed 
t o t r ansmi t  t he pr ocess var i abl e t o t he cont r ol  syst ems.   Fur ni sh 
i nst r ument at i on r equi r ed t o t r ansmi t  t he st at us of  t he pr ocess and 
equi pment  t o cont r ol  r oom panel s.   Fur ni sh anal yzer s and sensor s r equi r ed 
t o moni t or  and t o cont r ol  pr ocess r eagent s,  f l ue gas i nf l uent  and ef f l uent ,  
and wast e pr oduct s.   Fur ni sh suppor t s,  har dwar e,  encl osur es,  and 
accessor i es r equi r ed t o mount ,  pr ot ect ,  and oper at e t he i nst r ument at i on.  
Fur ni sh i nst r ument s,  met er s,  gages,  swi t ches,  cont r ol l er s,  t her momet er s,  
t her mocoupl es,  t r ansmi t t er s,  anal yzer s,  panel s,  and gage boar ds as 
r equi r ed.   Fur ni sh met al  i nst r ument  i dent i f i cat i on t ags on f i el d devi ces.  
Fur ni sh t ubi ng,  pi pi ng,  and f i t t i ngs r equi r ed f or  a compl et e 
i nst r ument at i on and cont r ol  syst em.   Fur ni sh el ect r oni c cont r ol  syst ems t o 
cont r ol  and moni t or  cont i nuous t i me- var yi ng pr ocesses usi ng ei t her  spl i t  

SECTI ON 23 51 43. 00 20  Page 84



ar chi t ect ur e anal og cont r ol l er s or  di r ect - di gi t al  cont r ol  t echni ques t o 
emul at e anal og cont r ol l er s.   Fur ni sh el ect r oni c di gi t al  cont r ol  syst ems t o 
cont r ol  and moni t or  sequent i al  pr ocesses.   Pr ovi de necessar y cont r ol  
pr ogr am sof t war e and har dwar e.   Fur ni sh cont r ol  dr i ves and cont r ol  val ve 
oper at or s r equi r ed f or  cont r ol  of  t he FGD syst em i ncl udi ng i nduced dr af t  
f an i nl et  damper  cont r ol  dr i ves.   Fur ni sh cont r ol  boar ds f or  at  l east  t he 
f ol l owi ng ar eas or  f unct i ons:   FGD syst em cont r ol  panel boar d i n St eam Pl ant  
cont r ol  r oom,  l i me sl ur r y pr epar at i on equi pment ,  l i me unl oadi ng,  and at  
each spr ay dr yer  pent house.   Cont r ol  panel s i n each ar ea shal l  i ncl ude t he 
necessar y cont r ol  devi ces and i nst r ument s r equi r ed t o oper at e and moni t or  
t he equi pment  speci f i ed f or  cont r ol  f r om t hat  panel .   Equi pment  whi ch i s 
speci f i ed t o have bot h l ocal  cont r ol  and cont r ol  f r om t he mai n syst em 
panel boar d i n t he cont r ol  r oom shal l  be pr ovi ded wi t h cont r ol  mode sel ect or  
swi t ches at  t he mai n panel boar d.   Panel boar ds shal l  conf or m t o UL 67. 
Anal og l oops shal l  be cont r ol l ed f r om t he mai n syst em panel boar d onl y.   Tag 
each f i el d- mount ed devi ce and panel - mount ed devi ce usi ng t he f ol l owi ng t ag 
number i ng scheme.   I nst r ument s shal l  be t agged accor di ng t o cont r act  number  
and t ype of  devi ce usi ng st andar d devi ce abbr evi at i ons.   Tag number s shal l  
be pr ef i xed wi t h t he number  [ _____]  t o s i gni f y t hi s cont r act .   I nst r ument s 
f ur ni shed i n mul t i pl es f or  mul t i pl e equi pment  shal l  have i dent i cal  t ag 
number s suf f i xed by t he l et t er s A,  B,  C,  et c. ,  t o cor r espond t o t he 
mul t i pl e equi pment .   Tag each devi ce pr i or  t o shi pment .   Devi ce t ags shal l  
be per manent l y at t ached ( not  wi t h st r i ng or  t ape)  t o t he st em or  case of  
each devi ce.   Tags shal l  be f abr i cat ed of  sol i d br ass or  al umi num wi t h 
cor r ect  t ag number  st amped cl ear l y on i nt o t he met al .   Each t ag shal l  be 
i nscr i bed wi t h a uni que t ag number  assi gned usi ng t he speci f i ed scheme.  
Submi t  dr awi ngs of  mount i ng l ocat i ons f or  devi ces t o be mount ed.

2. 12. 1   Syst em Oper at i on

**************************************************************************
NOTE:   Fai l ur e Anal ysi s.   Pr ovi de a compl et e cont r ol  
syst em f ai l ur e anal ysi s demonst r at i ng and expl ai ni ng 
t he ef f ect s of  var i ous syst em component  f ai l ur e on 
t he syst em.   The f ai l ur e anal ysi s shal l  speci f i cal l y  
i dent i f y t he cont r ol  syst em f eat ur es whi ch wi l l  be 
pr ovi ded t o mi ni mi ze t he ef f ect  of  component  
f ai l ur es and pr ot ect  t he equi pment ,  especi al l y  t he 
f abr i c f i l t er  bags.

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

Oper at i on and cont r ol  of  t he Fl ue Gas Cl eani ng Syst em shal l  be accompl i shed 
by a f ul l - t i me oper at or  f r om t he st eam pl ant  cont r ol  r oom.   The cont r ol  
syst em shal l  be desi gned t o al l ow oper at i on of  FGD syst em i n ei t her  of  t wo 
modes;  r emot e manual  or  semi - aut omat i c.   I n t he r emot e manual  mode t he 
var i ous damper s,  cont r ol  val ves,  pumps and associ at ed equi pment  wi l l  be 
opened or  c l osed,  st ar t ed or  st opped f r om i ndi v i dual  swi t ches or  push 
but t ons l ocat ed on t he mai n cont r ol  panel .   I n t he semi - aut omat i c mode t he 
FGD syst em component s f or  each boi l er  wi l l  aut omat i cal l y  pl aced i n or  t aken 
out  of  ser vi ce i n t he pr oper  sequence when t he st ar t  or  st op push but t on i s 
act i vat ed.   I n bot h modes suf f i c i ent  i nt er l ocks shal l  be pr ovi ded t o assur e 
t hat  pr oper  sequenci ng i s f ol l owed and t o al l ow equi pment  t o be 
aut omat i cal l y  t r i pped when r equi r ed.   The cont r ol  syst em shal l  be desi gned 
t o ensur e t hat  i n t he event  of  a power  f ai l ur e of  FGD syst em equi pment  
f ai l ur e,  t he necessar y cor r ect i ve act i on t o pr event  damage t o t he equi pment  
wi l l  aut omat i cal l y  be i ni t i at ed.   Cont r act or  shal l  pr ovi de a compl et e 
syst em f ai l ur e anal ysi s.   Pr ocess var i abl e i ndi cat or s and al ar ms r equi r ed 
f or  pr oper  moni t or i ng of  syst em per f or mance shal l  be l ocat ed on t he mai n 
cont r ol  panel .   Fur ni sh necessar y i nst r ument at i on t o pr ovi de posi t i ve 
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i ndi cat i on of  oper at i onal  st at us of  equi pment ;  such as,  f l ow or  pr essur e 
swi t ches t o ver i f y oper at i on of  pumps and l i mi t  swi t ches t o i ndi cat e 
posi t i on of  damper s and val ves.   Local  cont r ol s shal l  be pr ovi ded f or  
val ves,  damper s,  and mot or s.   A compl et e syst em gr aphi c di spl ay shal l  be 
provided.

2. 12. 1. 1   Li me Sl ur r y Pr epar at i on

Pr ovi de a cont r ol  panel  adj acent  t o t he t r uck unl oadi ng f i l l  pi pe 
connect i on.   Pr ovi de a NEMA 4 encl osur e f or  panel .   Panel  shal l  i nc l ude bi n 
vent  f i l t er  f an i ndi cat i ng l i ght ,  l ow bi n l evel  i ndi cat or  l i ght ,  hi gh bi n 
l evel  i ndi cat or  l i ght  and audi bl e al ar m wi t h al ar m si l encer  but t on.   When 
t r uck unl oadi ng t ube i s connect ed t o t he f i l l  pi pes,  a l i mi t  swi t ch mount ed 
on t he f i l l  pi pe shal l  be act uat ed.   Li mi t  swi t ch act uat i on shal l  act i vat e 
bi n vent  f i l t er  exhaust  f an.   Di sconnect i on of  t r uck pi pe shal l  r et ur n 
l i mi t  swi t ch t o nor mal  and oper at e bag cl eani ng mechani sm f or  a pr eset  
per i od of  t i me.   Reachi ng hi gh bi n l evel  dur i ng t r uck unl oadi ng shal l  sound 
al ar m.   Level  swi t ches f or  hi gh and l ow f eed bi n l evel  shal l  be pr ovi ded,  
as speci f i ed i n par agr aph ent i t l ed " I nst r ument at i on and Cont r ol s. "   Pr ovi de 
l ocal  and r emot e moni t or i ng of  f eed bi n l evel s.   Pr ovi de s i gnal  f r om l ow 
and hi gh bi n l evel  i ndi cat or s as r equi r ed f or  i nput  t o cont r ol  of  pneumat i c 
l i me conveyi ng syst em f r om bul k l i me st or age si l o.   Si l o,  conveyi ng syst em,  
and cont r ol s f or  bul k l i me st or age wi l l  be pr ovi ded by t he Cont r act or .  
Pr ovi de space f or  addi t i onal  l evel  moni t or s on FGD syst em panel boar d f or  
use wi t h bul k st or age si l o.   Pr i mar y cont r ol  of  t he l i me sl ur r y pr epar at i on 
oper at i on shal l  be f r om t he l ocal  cont r ol  panel s as speci f i ed her ei n.   Mai n 
FGD syst em cont r ol  panel boar d shal l  i nt er f ace wi t h l ocal  cont r ol s as 
speci f i ed par agr aph ent i t l ed " I nst r ument at i on and Cont r ol s. "   Once a 
f eeder / s l aker  has been sel ect ed f or  oper at i on f r om t he l ocal  cont r ol  panel ,  
t he l i me sl ur r y pr epar at i on equi pment  shal l  f unct i on aut omat i cal l y .   A l ow 
l evel  s i gnal  f r om t he s l ur r y t ank l evel  swi t ch shal l  s t ar t  wat er  f eed,  l i me 
f eed,  bi n v i br at or  and ot her  equi pment  as r equi r ed i ncl udi ng s l aker  
agi t at or  and gr i t  r emoval  equi pment .   A hi gh- l evel  s i gnal  f r om t he s l ur r y 
t ank shal l  s t op l i ne f eed and bi n v i br at or  i mmedi at el y and pr ovi de 
cont i nued oper at i on of  wat er  f eed,  s l aker  agi t at or  and gr i t  r emoval  
equi pment  f or  adj ust abl e t i me per i ods.   Pr ovi de cont r ol  panel s at  t he t i me 
sl ur r y pr epar at i on ar ea encl osur e pr epar at i on ar ea encl osur e and shal l  
i ncl ude compl et e cont r ol s f or  equi pment  i n t he s l ur r y pr epar at i on syst em.  
I n addi t i on t o sel ect or  swi t ches or  push but t ons f or  al l  equi pment ,  t he 
l ocal  cont r ol s shal l  pr ovi de f ul l  i nst r ument at i on t o annunci at e any 
component  f ai l ur es and aut omat i cal l y  t r i p equi pment .   Local  annunci at or  
shal l  be pr ovi ded f or  component  f aul t s i ncl udi ng hi gh s l aker  t emper at ur e,  
s l aker  over f l ow,  s l aker  f ai l - t o- st ar t  gr i t  r emover  zer o speed,  s l ur r y 
agi t at or  zer o speed,  and l ow- l ow sl ur r y t ank l evel .   Any l ocal  al ar m shal l  
r egi st er  at  t he mai n FGD syst em panel boar d i n st eam pl ant .   Fl ushi ng of  t he 
s l ur r y pumps and pi pi ng syst ems shal l  be cont r ol l ed f r om a panel  at  t he 
s l ur r y t ank l evel  i n t he l i me syst em encl osur e.

2. 12. 1. 2   Spr ay Dr yer  Absor ber s

The f ol l owi ng par agr aphs pr ovi de a t ypi cal  f unct i onal  descr i pt i on of  t he 
cont r ol  of  sul f ur  di oxi de concent r at i on and f l ue gas t emper at ur e l eavi ng 
t he spr ay dr yer  absor ber s.   I t  i s  r ecogni zed t hat  i ndi v i dual  di f f er ences 
bet ween cont r ol  schemes may exi st  t o t he ext ent  t hat  not  al l  of  t he cont r ol  
det ai l s  speci f i ed ar e appl i cabl e t o a gi ven syst em.   The [ pr oposal ]  [ bi d]  
shal l  c l ear l y i ndi cat e such di f f er ences and shal l  i ncl ude a det ai l ed 
descr i pt i on of  t he cont r ol  syst em f eat ur es pr ovi ded t o at t ai n t he cont r ol  
obj ect i ves speci f i ed i n t hese par agr aphs.   The degr ee of  sul f ur  di oxi de 
cont r ol  achi eved i n t he spr ay dr yer  absor ber  and f abr i c f i l t er  baghouse i s 
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di r ect l y r el at ed t o t he r at e of  l i me f eed t o t he at omi zer .   The l i me sl ur r y 
f eed r at e t o t he at omi zer  shal l  be r egul at ed by a cont r ol  val ve whi ch i s 
modul at ed by a s i gnal  f r om t he anal og cont r ol  syst em ut i l i z i ng an i nput  
f r om an sul f ur  di oxi de anal yzer  l ocat ed at  t he f abr i c f i l t er  baghouse 
out l et .   The cont r ol  val ve shal l  f ai l  c l osed on l oss of  ai r ,  power ,  or  
cont r ol  s i gnal  and t he cont r ol  syst em shal l  be pr ovi ded wi t h suf f i c i ent  
i nt er l ocks so t hat  FGD syst em upset s cannot  r esul t  i n excessi ve l i qui d f eed 
and subsequent  moi st ur e car r yover  t o t he f abr i c f i l t er  baghouse.   The 
cont r ol  syst em shal l  be desi gned t o aut omat i cal l y  cont r ol  t he sul f ur  
di oxi de concent r at i on l eavi ng t he f abr i c f i l t er  baghouse at  a l evel  set  by 
t he oper at or  f r om an oper at i ng st at i on i n t he cont r ol  r oom.   Pr ovi de 
cont i nuous i ndi cat i on of  t he i nl et  and out l et  sul f ur  di oxi de concent r at i on,  
cont r ol  val ve st at us and sl ur r y f eed r at e on t he mai n cont r ol  panel boar d.  
The t emper at ur e of  t he f l ue gas l eavi ng t he absor ber  shal l  be cont r ol l ed t o 
an oper at or - adj ust abl e set poi nt  by aut omat i c r egul at i on of  wat er  f eed t o 
t he at omi zer .   The wat er  f eed r at e t o t he at omi zer  shal l  be r egul at ed by a 
cont r ol  val ve whi ch i s modul at ed by a s i gnal  f r om t he anal og cont r ol  syst em 
ut i l i z i ng an i nput  f r om a t emper at ur e t r ansmi t t er  l ocat ed at  t he spr ay 
dr yer  out l et .   The cont r ol  syst em shal l  pr ovi de a means of  assur i ng t hat  
t he out l et  t emper at ur e r emai ns above t he moi st ur e dewpoi nt  wi t h an adequat e 
mar gi n of  saf et y as r equi r ed t o pr event  condensat i on at  any poi nt  
downst r eam i n t he FGD syst em.   A cont r ol  s i gnal  wi l l  be avai l abl e t o 
i ndi cat e t he i ni t i at i on and t er mi nat i on of  t he st eam soot bl owi ng cycl e.  The 
t emper at ur e cont r ol  syst em shal l  make use of  t hi s s i gnal  t o aut omat i cal l y  
compensat e f or  t he addi t i onal  moi st ur e i nput  wi t h t he f l ue gas.   The wat er  
cont r ol  val ve shal l  f ai l  c l osed on l oss of  ai r ,  power ,  or  cont r ol  s i gnal .   
Absor ber  i nl et  and out l et  t emper at ur e,  wat er  cont r ol  val ve st at us,  and 
wat er  f eed r at e shal l  be i ndi cat ed at  t he mai n cont r ol  panel boar d.   Each 
at omi zer  shal l  be pr ovi ded wi t h a l ocal  cont r ol  panel  mount ed i n t he 
pent house encl osur e.   Compl et e l ocal  cont r ol s,  i ndi cat i ng l i ght s and al ar ms 
shal l  be pr ovi ded.   Cont r ol s f or  t he t wo- f l ui d nozzl e at omi zer s shal l  be as 
f ol l ows:   i nt er l ocks and aut omat i c t r i ps shal l  be pr ovi ded t o aut omat i cal l y  
st op t he at omi zer  due t o l ow oi l  pr essur e,  hi gh oi l  t emper at ur e,  hi gh mot or  
t emper at ur e or  hi gh v i br at i on l evel .   Remot e i ndi cat i on of  at omi zer  
oper at i ng condi t i ons and al ar ms shal l  be pr ovi ded on t he mai n cont r ol  
panel boar d.   At omi zer  st ar t  swi t ches shal l  be pr ovi ded bot h l ocal l y  and 
remote.

2. 12. 1. 3   Baghouses

Pr i mar y cont r ol  of  t he f abr i c f i l t er  baghouses shal l  be f r om t he FGD syst em 
panel boar d l ocat ed i n t he st eam pl ant  cont r ol  r oom.   Desi gn t he cont r ol  
syst em f or  aut omat i c cont r ol  of  each f abr i c f i l t er  baghouse as r equi r ed t o 
ensur e st abl e and r el i abl e oper at i on.   Moni t or  st at us and posi t i on of  
mot or s,  damper s,  val ves,  et c.  at  t he mai n cont r ol  boar d by a gr aphi c 
pr esent at i on.   Desi gn f or  aut omat i c or  manual  st ar t - up and aut omat i c 
ver i f i cat i on of  t he oper at i on of  each component  of  t he f abr i c f i l t er  
baghouse i n sequence as r equi r ed f or  pr oper  oper at i on of  t he syst em.   The 
aut omat i c st ar t - up sequence wi l l  be manual l y i ni t i at ed.   Desi gn f or  
aut omat i c or  manual  shut down and aut omat i c ver i f i cat i on of  t he shut down of  
each component  of  t he f abr i c f i l t er  baghouse i n sequence as r equi r ed f or  
pr oper  shut down of  t he syst em.   Desi gn f or  aut omat i c and saf e shut down of  
any mal f unct i oni ng par t  of  t he syst em wi t hout  di sr upt i ng boi l er  oper at i on 
capabi l i t i es.   Any ef f ect  on t he st eam pl ant  due t o syst em cont r ol  changes 
wi l l  be avoi ded or  mi ni mi zed.   The cl eani ng cycl e wi l l  be i ni t i at ed by 
measur ement  of  pr essur e dr op acr oss t ot al  f abr i c f i l t er  baghouse,  by t i mer ,  
or  by manual  swi t ch.   I ni t i at i on mode shal l  be swi t ch sel ect abl e.   A manual  
sel ect or  swi t ch wi l l  al l ow manual  oper at i on of  t he c l eani ng f unct i on f or  
any modul e f or  t he pur pose of  ext r a c l eani ng of  any modul e or  i n t he event  
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of  aut omat i c sequence f ai l ur e.   Of f - l i ne c l eani ng of  pul se- j et  f abr i c 
f i l t er  baghouse modul es ( nor mal )  or  on- l i ne c l eani ng shal l  be avai l abl e at  
t he sel ect i on of  t he oper at or .   The aut omat i c t i mer  and manual  sel ect or  
swi t ch wi l l  be i nt er l ocked wi t h an i sol at i on swi t ch l ocat ed at  t he t ube 
sheet  access door s t o ensur e i sol at i on of  t he modul e f or  mai nt enance.   The 
aut omat i c t i mer  wi l l  bypass any modul e not  i n ser v i ce.   Thi s bypass wi l l  be 
accompl i shed wi t hout  t i mi ng t hr ough t he c l eani ng cycl e f or  t he modul e j ust  
bypassed ( no dead t i me) .   The cl eani ng t i mer  wi l l  al l ow f or  adj ust ment  of  
t he f r equency and dur at i on of  c l eani ng cycl es t o obt ai n opt i mum bag 
cl eani ng.   The bypass mode sel ect or  f or  each f abr i c f i l t er  baghouse wi l l  be 
f unct i onal  f or  ei t her  aut omat i c cont r ol  and f or  manual  cont r ol .   The syst em 
shal l  aut omat i cal l y  bypass t he f abr i c f i l t er  baghouse as r equi r ed t o 
pr event  moi st ur e car r yover  f r om spr ay dr yer .   Moni t or  st at us of  pr ocess and 
equi pment  f or  abnor mal  oper at i on,  f ai l ur e,  t r i p,  et c.  and pr ovi de v i sual  
and audi bl e al ar ms.   Al ar m i ndi cat i on shal l  i ncl ude,  but  not  be l i mi t ed t o,  
hi gh t emper at ur e dr op acr oss t he f abr i c f i l t er  baghouse,  hi gh- pr essur e dr op 
acr oss f abr i c f i l t er  baghouse,  c l eani ng syst em mal f unct i on,  hi gh ash l evel  
( wi t h i ndi cat i on of  whi ch hopper  i s al ar mi ng)  and l ow hopper  t emper at ur e 
( wi t h i ndi cat i on of  whi ch hopper  i s al ar mi ng) .

Gr aphi c di spl ay shal l  i ncl ude at  a mi ni mum t he f ol l owi ng i ndi cat i ng l i ght s 
( col or  of  l ens i n par ent heses) :

a.   I nl et  damper - - OPEN ( gr een) .

b.   I nl et  damper - - CLOSED ( r ed) .

c.   Out l et  poppet - - OPEN ( gr een) .

d.   Out l et  poppet - - CLOSED ( r ed) .

e.   Modul e- - ACTI VE ( gr een) .

f .   Modul e- - I NACTI VE ( r ed) .

g.   Hi gh ash l evel  ( r ed) * .

h.   Hi gh i nl et  gas t emper at ur e ( r ed) * .

i .   Low compr essed ai r  pr essur e ( r ed) * .

j .   Hi gh syst em di f f er ent i al  pr essur e ( r ed) * .

k.   Power - - ON ( r ed) .

l .   SYSTEM START ( gr een) .

m.   SYSTEM STOP ( r ed) .

n.   Cl eani ng mode OFF- LI NE sel ect ed ( whi t e) .

o.   Cl eani ng mode ON- LI NE sel ect ed ( whi t e) .

* These i t ems shal l  act i vat e an audi bl e al ar m.

Two posi t i on sel ect or  swi t ches shal l  be pr ovi ded f or  t he f ol l owi ng.

a.   Power - - ON/ OFF.
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b.   Modul e- - ACTI VE/ I NACTI VE.

c.   Cl eani ng mode- - OFF- LI NE/ ON- LI NE.

Moment ar y cont act  push but t ons shal l  be pr ovi ded f or  t he f ol l owi ng.

a.   Syst em- - START ( gr een head) .

b.   Syst em- - STOP ( r ed head) .

c.   Al ar m- - ACKNOWLEDGE.

Pr ovi de auxi l i ar y devi ces r equi r ed f or  t he cont r ol  f unct i ons i ndi cat ed 
i ncl udi ng t he f ol l owi ng.

a.   Posi t i on i ndi cat i on swi t ches on i sol at i on val ves.

b.   Hopper  l evel  al ar ms.

c.   Temper at ur e i ndi cat or  and t her mocoupl e.

d.   Pr essur e swi t ch.

e.   Audi bl e al ar m.

f .   Di f f er ent i al  pr essur e gage ( baghouse modul e and panel  boar d) .

g.   Fan cur r ent .

h.   Fan i nl et  st at i c pr essur e.

i .   Fan out l et  s t at i c pr essur e.

j .   Opaci t y.

Pr ovi de sui t abl e l ami nat ed pl ast i c namepl at es f or  devi ces on panel  f ace.  
Temper at ur e cont r ol l er  and di f f er ent i al  pr essur e gage shal l  be mount ed on 
f ace of  panel .   I n addi t i on,  pr ovi de a t wo pen,  250 mm 10 i nch di amet er  
c i r cul ar  char t  r ecor der  t o r ecor d i nl et  gas t emper at ur e and pr essur e dr op 
acr oss baghouse syst em f or  each modul e.   Di f f er ent i al  pr essur e gage f or  
each modul e shal l  be i ndi cat i ng t ype wi t h di aphr agm magnet i cal l y  coupl ed t o 
poi nt er  mechani sm.

Uni t s shal l  i ncl ude a pr ogr ammabl e cont r ol l er  whi ch shal l  be compl et el y 
sol i d st at e and shal l  be pr epr ogr ammed t o cont r ol  t he f ol l owi ng.

a.   Pul se dur at i on ( pul se- j et  onl y) .

b.   Pul se sequenci ng ( pul se- j et  onl y) .

c.   Cl eani ng cycl e t i me.

d.   Set t l i ng t i me.

e.   Modul e i sol at i on val ve cont r ol .

The syst em shal l  sense di f f er ent i al  pr essur e bet ween i nl et  and out l et  of  
each baghouse.   When t he di f f er ent i al  pr essur e r eaches t he set poi nt ,  
cont r ol l er  shal l  i ni t i at e c l eani ng of  al l  modul es.   I n addi t i on,  an 
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over r i di ng t i mer  shal l  be pr ovi ded so t hat  t he bags can be c l eaned on a 
pr eset  i nt er val  i ndependent  of  pr essur e di f f er ent i al .   ( Pul se i nt er val  and 
dur at i on) ,  c l eani ng cycl e t i me,  set t i ng t i me and t i me f or  val ve oper at i on 
shal l  al l  be adj ust abl e.   Di f f er ent i al  pr essur e set poi nt  shal l  al so be 
adjustable.

2. 12. 2   Anal og Cont r ol  Syst ems

Fur ni sh an anal og cont r ol  syst em compl et e wi t h t r ansmi t t er s,  f l ow- measur i ng 
el ement s,  cont r ol  modul es,  cont r ol  syst em cabi net s and panel boar d,  cont r ol  
oper at i ng st at i ons,  pr ef abr i cat ed pl ug- i n cabl es,  s i gnal  conver t er s,  
cont r ol  dr i ves and accessor i es as r equi r ed t o al l ow cont r ol  of  t he FGD 
syst em f r om t he cent r al  st eam pl ant  cont r ol  r oom.   The cont r ol  syst ems and 
i nst r ument s shal l  be el ect r oni c and be desi gned f or  cont i nuous oper at i on.  
The cont r ol  syst em shal l  be of  t he " spl i t  ar chi t ect ur e"  desi gn wher e 
comput i ng and l ogi c modul es ar e mount ed i n syst em cabi net s.   Oper at i ng 
st at i ons shal l  be mount ed i n t he panel boar d and connect ed t o t he syst em 
cont r ol  modul e r acks,  mount ed i n t he syst em cabi net s,  usi ng pr ef abr i cat ed 
cables.

2. 12. 2. 1   El ect r oni c Cont r ol  Modul es

Anal og comput i ng and l ogi c modul es shal l  use pr oven sol i d- st at e el ect r oni c 
desi gn.   Ci r cui t s shal l  be const r uct ed wi t h hi gh- qual i t y ,  pr et est ed 
component s maki ng maxi mum use of  i nt egr at ed c i r cui t s.   Component s shal l  be 
r eadi l y avai l abl e f r om known suppl i er s.   Anal og comput i ng and l ogi c modul es 
shal l  be desi gned f or  pl ug- i n r ack mount i ng i n t he syst em cabi net s.   Modul e 
pi ns and mat i ng connect or s shal l  be gol d pl at ed on ni ckel  t o wi t hst and 
chemi cal  at t ack by ambi ent  at mospher i c chemi cal s.   Modul es of  t he same t ype 
shal l  be i nt er changeabl e t o f aci l i t at e mai nt enance and t r oubl e- shoot i ng by 
subst i t ut i on.   Pr et est  and age each modul e bef or e i nst al l i ng i n t he modul e 
r acks.   Fact or y assembl e,  wi r e,  and t est  t he syst em usi ng t he oper at i ng 
st at i ons and act ual  pl ug- i n cabl es f or  t he syst em.   Pr ovi de i nput  and 
out put  t est  j acks on each modul e f or  t est s.   Cont r ol l er s and anal og 
comput i ng c i r cui t s shal l  per f or m as f ol l ows unl ess speci f i cal l y  not ed 
ot her wi se f or  a par t i cul ar  syst em or  cont r ol  l oop:   Pr ovi de cal i br at ed,  
f r ont - mount ed cont r ol s on appr opr i at e modul es,  t o adj ust  pr opor t i onal ,  
i nt egr al  and der i vat i ve act i on.   Adj ust ment s shal l  be possi bl e whi l e 
oper at i ng i n aut omat i c wi t hout  causi ng undesi r abl e upset s such as a 
pr opor t i onal  st ep.   Pr event  r eset  wi ndup act i on and desi gn t o devel op 
r esponse t o demand wi t hout  t he syst em f i r st  per f or mi ng i nt er nal  cont r ol l er  
bal anci ng.   Pr ovi de means t o aut omat i cal l y  bal ance each l oop t hat  has a 
manual - aut omat i c oper at i ng st at i on so t hat  bumpl ess t r ansf er  may be made 
f r om manual  t o aut omat i c and f r om aut omat i c t o manual  wi t hout  any 
i nt er medi at e manual  bal anci ng.   Wher e bot h mast er  st at i ons and i ndi v i dual  
f i nal  cont r ol  el ement  st at i ons ar e empl oyed i n a l oop,  t he mast er ,  as wel l  
as i ndi v i dual  st at i ons shal l  t r ansf er  bumpl essl y and wi t hout  bal anci ng,  and 
be t i ed t oget her ,  as appr opr i at e.   Bumpl ess t r ansf er  i s  ef f ect ed i f  t he 
out put  s i gnal  t o t he f i nal  cont r ol  el ement  does not  var y mor e t han 2 
per cent  of  t he f ul l - scal e out put  s i gnal  r ange when t r ansf er r i ng f r om 
aut omat i c t o manual  and f r om manual  t o aut omat i c.   Pr ovi de f or  al l  
i nt er l ocks and cont act  i nput s and out put s and al l  di gi t al  l ogi c f unct i ons 
necessar y t o cont r ol  or  i nt er f ace t he anal og c i r cui t s t hr oughout  t he 
syst em.   Pr ovi de s i gnal  moni t or  modul es t o t r ack anal og s i gnal s wher e 
r equi r ed t o pr oduce cont act  out put s f or  al ar m or  i nt er l ock wi t h ot her  l ogi c 
when t he s i gnal  exceeds a pr edet er mi ned l evel .   Si gnal  moni t or  uni t s shal l  
be equi pped wi t h i ndependent l y adj ust abl e hi gh and l ow set  poi nt s.   Pr ovi de 
sui t abl e i sol at i ng devi ces such as r el ays or  opt i cal  coupl er s t o pr ot ect  
t he cont r ol  syst em f r om ext er nal  out put s or  i nput s.   Pr ovi de i ndi cat i ng 
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l i ght s on t he modul es t o show t he st at us of  al l  l ogi c,  t r ansf er  r el ays,  and 
si gnal  moni t or s.   Li ght s shal l  be v i s i bl e wi t hout  r emovi ng or  wi t hdr awi ng 
t he modul es f r om t he r acks.

2. 12. 2. 2   I nput  and Out put  Si gnal s

I nput  s i gnal s f r om f i el d t r ansmi t t er s shal l  be 4- 20 mA dc " t wo- wi r e. "  
Pr ovi de out put  s i gnal s t o panel  r ecor der s and i ndi cat or s.   Pr ovi de squar e 
r oot  ext r act i on f or  f l ow si gnal s out put s t o devi ces f ur ni shed.   Out put  
s i gnal s shal l  be 4- 20 mA dc.   Tr ansmi t t er s r equi r ed t o pr ovi de mul t i pl e 
out put s t o r ecor der s,  and i ndi cat or s as wel l  as pr ovi di ng an i nput  t o t he 
cont r ol  syst em shal l  be buf f er ed so t hat  di sconnect i ng,  shor t i ng or  
gr oundi ng of  t he i nput  at  t he r ecor der  or  i ndi cat or  shal l  not  cause an 
upset  or  f ai l ur e i n t he cont r ol  syst em.   Out put  cont r ol  s i gnal s t o f i nal  
cont r ol  el ement s shal l  be 4- 20 mA dc.   The f i nal  cont r ol  el ement s shal l  be 
pr ovi ded wi t h t he pr oper  s i gnal  conver t er .

2. 12. 2. 3   Syst em El ect r i cal  Power  and Power  Suppl i es

The f ol l owi ng power  sour ces wi l l  be pr ovi ded by t he Gover nment :   Sour ce " A"  
120- V ac f r om st at i on i nver t er .   Sour ce " B"  120- V ac f r om st at i on ser vi ce.  
The Cont r act or  shal l  f ur ni sh f uses or  c i r cui t  br eaker s f or  each sour ce t o 
pr ot ect  agai nst  f aul t s or  over l oads at  t he syst em modul es.   Syst em 
comput i ng and l ogi c power ,  t r ansmi t t er  power ,  or  ot her  power  used f or  
cont r ol  or  i ndi cat i on,  used ei t her  r emot el y or  i nt er nal l y,  shal l  or i gi nat e 
f r om wi t hi n t he syst em.   Such power  user s shal l  be pr oper l y f used or  
f ur ni shed wi t h c i r cui t  br eaker s t o pr ot ect  power  sour ces and suppl i es f r om 
over l oads or  f aul t s.   Power  sour ces and power  suppl i es shal l  be di st r i but ed 
i nt o f unct i onal  gr oups and pr ot ect ed f r om over l oads or  f aul t s such t hat  a 
power  f ai l ur e i n one gr oup does not  cause power  f ai l ur e t o t he r emai nder  of  
t he cont r ol  syst em.   The syst em shal l  t ake appr opr i at e cont r ol  act i on and 
i ni t i at e an al ar m cont act  upon par t i al  power  f ai l ur e.   Tr i pout  of  a c i r cui t  
br eaker  or  openi ng of  a f use due t o cont r ol  equi pment  f ai l ur e or  wi r i ng 
f aul t  i n a cont r ol  l oop shal l  di sabl e t he l oop i n whi ch t he f ai l ur e 
occur r ed and pl ace t he f i nal  dr i ve i n t he manual  mode and i ni t i at e an al ar m 
cont act .   Fuses,  br eaker s,  and f use or  br eaker  panel s shal l  be r eadi l y 
accessi bl e and c l ear l y i dent i f i ed.   Pr ovi de i nput  f i l t er s f or  noi se 
suppr essi on,  as r equi r ed.   Wher e i nt er nal  dc power  suppl y buses ar e 
ut i l i zed,  f ur ni sh t wo f ul l - capaci t y power  suppl i es f or  each bus vol t age and 
auct i oneer  t hei r  out put s t o ensur e no cont r ol  upset s i f  one suppl y or  i t s  
sour ce f ai l s .   Power  one suppl y f r om sour ce " A"  or  " B"  i s  di st r i but ed 
i nt er nal l y t o i ndi v i dual  c i r cui t  car ds or  i ndi v i dual  t r ansmi t t er s or  
conver t er s whi ch have separ at e dc power  suppl i es,  pr ovi de an aut omat i c 
t r ansf er  swi t ch t o swi t ch t o t he backup sour ce upon pr i mar y sour ce f ai l ur e.  
Fur ni sh manual  r eset  f eat ur e and pr ovi de an al ar m cont act  on t r ansf er .  
Pr ovi de c i r cui t  i sol at i on and moni t or i ng t o per mi t  r emoval  of  f aul t y 
suppl i es dur i ng oper at i on.

2. 12. 2. 4   Oper at i ng St at i ons

Oper at i ng st at i ons wi l l  be r emot e mount ed on t he cont r ol  panel boar d i n t he 
cent r al  st eam pl ant  cont r ol  r oom.  Fur ni sh oper at i ng st at i on wi t h an 
i ndi v i dual  mount i ng r ack t o per mi t  s i mpl e and qui ck r emoval  f r om t he panel .  
Wi r i ng t o t he syst em cabi net s shal l  be by a pr ef abr i cat ed pl ug- i n cabl e.  
Oper at i ng st at i ons shal l  cont ai n di al s,  swi t ches,  l i ght s,  and i ndi cat or s 
necessar y t o oper at e t he syst em by ei t her  manual  or  aut omat i c mode.  
St at i ons shal l  not  cont ai n comput i ng or  l ogi c el ement s whi ch ar e a par t  of  
t he cont r ol  l oop except  f or  oper at or - syst em i nt er f ace.   St at i on shal l  have 
t he f ol l owi ng f eat ur es,  as appl i cabl e,  dependi ng upon t hei r  pur pose i n t he 
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cont r ol  syst em:

a.   Manual - aut omat i c sel ect or  swi t ch or  push but t ons.

b.   Dedi cat ed i ndi cat i ng met er s di spl ayi ng onl y one var i abl e,  and mar ked i n 
appr opr i at e engi neer i ng uni t s wher e appl i cabl e.  I ndi cat i ng l i ght s 
di spl ayi ng manual  or  aut omat i c st at us of  t he cont r ol  l oop.   Li ght s 
di spl ayi ng st at us of  t he swi t ch ar e not  accept abl e.

c.   Set  poi nt  di al s cal i br at ed and mar ked i n appr opr i at e engi neer i ng uni t s.

d.   Devi at i on met er .

e.   Posi t i on met er  i ndi cat i ng t he act ual  f i nal  dr i ve el ement  posi t i on over  
i t s  f ul l  r ange,  and not  t he l oadi ng s i gnal .

f .   Rai se and l ower  cont r ol  f or  manual  oper at i on.

Manual ,  set  poi nt ,  or  i ndi cat or  st at i ons whi ch have speci f i ed f unct i ons 
shal l  have no ext r aneous or  i nef f ect ual  i ndi cat or s,  swi t ches,  or  l i ght s.  
The st at i on shal l  be t ai l or ed t o i t s  pur pose.   Tag oper at i ng st at i ons wi t h 
a uni que number ,  as speci f i ed.   Pr ovi de an engr aved namepl at e on each 
oper at i ng st at i on i dent i f y i ng t he ser vi ce such as spr ay dr yer  out l et  
temperature.

2. 12. 2. 5   Cont r ol  Dr i ve

Cont r ol  dr i ves shal l  be pneumat i c t ype.   The t er m " cont r ol  dr i ve"  r ef er s t o 
a power  act uat or  whi ch i s pr i mar i l y  used f or  posi t i oni ng anot her  devi ce 
such as a damper ,  i n r esponse t o s i gnal s f r om a cont r ol  syst em.   Sel ect  
each cont r ol  dr i ve s i ze as r equi r ed t o pr ovi de adequat e capaci t y f or  t he 
exi st i ng l oads and condi t i ons.   Each cont r ol  dr i ve used f or  modul at i ng 
ser vi ce shal l  posi t i vel y posi t i on i t s  cont r ol l ed devi ce accur at el y and 
wi t hout  f l uct uat i ons wi t h t he exi st i ng l oad condi t i ons and at  any posi t i on.  
The t i me r equi r ed f or  f ul l - st r oke t r avel  i n ei t her  di r ect i on shal l  be 15 
seconds.   Pr ovi de speed cont r ol  t o al l ow adj ust ment  of  f ul l - st r oke t i me 
f r om t en seconds t o one mi nut e.   Pr ovi de coupl i ngs,  adapt er s,  l i nkages,  
c l evi ses,  bal l  j oi nt s,  dr i ve ar ms and damper  ar ms r equi r ed.   Fur ni sh 
cont r ol  dr i ves and handwheel s,  dual - pol e- dual - t hr ow l i mi t  swi t ches f or  open 
and cl osed i ndi cat i on,  on open- cl ose dr i ves,  and 4- 20 mA dc posi t i on 
out put s on modul at i ng dr i ves.   Posi t i on shal l  be sensed el ect r oni cal l y  
wi t hout  t he use of  a s l i de wi r e.   Pr ovi de cont r ol  dr i ves except  t he i nduced 
dr af t  f an i nl et  damper  dr i ves wi t h cur r ent - t o- pneumat i c posi t i oner s t o 
accept  a 4- 20 mA dc cont r ol  s i gnal .   The i nduced dr af t  f an i nl et  damper  
dr i ves shal l  be f ur ni shed wi t h a pneumat i c posi t i oner  t o accept  a 3- 15 psi  
s i gnal  f r om a cur r ent - t o- pneumat i c s i gnal  conver t er  f ur ni shed by t he 
Contractor.

2. 12. 3   Di gi t al  Cont r ol  Syst ems

Di gi t al  cont r ol s shal l  be r el ay l ogi c,  sol i d- st at e pr ogr ammabl e l ogi c.  
Baghouse sequence cont r ol  shal l  be wi r ed sol i d- st at e l ogi c or  sol i d- st at e 
pr ogr ammabl e l ogi c.   Di gi t al  l ogi c associ at ed wi t h anal og pr ocess cont r ol s 
shal l  be as speci f i ed i n par agr aph ent i t l ed " El ect r oni c Cont r ol  Modul es. "  
Cont r ol  c i r cui t s  shal l  be 120 VAC maxi mum.   Hi gher  vol t age power  shal l  not  
be br ought  i nt o a cont r ol  syst em cabi net  or  cont r ol  panel boar d.
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2. 12. 3. 1   Wi r ed Sol i d- St at e Logi c

Component s shal l  be hi ghest  qual i t y  i ndust r i al  gr ade devi ces.   Logi c 
el ement s shal l  be i nt egr at ed c i r cui t s.   Component s shal l  be subj ect ed t o a 
r i gor ous qual i t y  assur ance i nspect i on.   Ci r cui t  car ds shal l  be bur ned- i n 
and t est ed i n t he compl et ed syst em a mi ni mum of  170 hour s cont i nuous 
oper at i on.   Logi c el ement s shal l  be assembl ed on c i r cui t  car ds t o per f or m 
speci f i c  oper at i onal  f unct i ons.   Di f f er ent  t ypes of  c i r cui t  car ds shal l  be 
mi ni mi zed t o r educe st ocki ng of  spar es and t o f aci l i t at e mai nt enance by 
car d subst i t ut i on.   Logi c car ds shal l  be ar r anged i n f unct i onal  gr oupi ngs 
f or  i ndi v i dual  pumps or  sequences.   Fai l ur e of  a s i ngl e l ogi c c i r cui t  or  
compar t ment  shal l  not  af f ect  mor e t han one pump or  separ at e f unct i onal  
sequence.   Power  suppl i es shal l  be as speci f i ed f or  Anal og Cont r ol  Syst ems.  
Syst em el ect r oni cs shal l  be buf f er ed and pr ot ect ed f r om ext er nal  power  
sour ces by opt i cal  coupl er s or  r eed r el ays.   Logi c shal l  be document ed by 
l ogi c di agr ams.

2. 12. 3. 2   Sol i d- St at e Pr ogr ammabl e Logi c

Component s shal l  be hi ghest  qual i t y  i ndust r i al  gr ade devi ces.   Component s 
shal l  be subj ect ed t o a r i gor ous qual i t y  assur ance i nspect i on.   Ci r cui t  
car ds shal l  be bur ned- i n and t est ed i n t he compl et ed syst em a mi ni mum of  
170 hour s cont i nuous oper at i on.   Smal l  syst ems r equi r i ng a mi ni mum of  
memor y el ement s may use nonvol at i l e pr ogr ammabl e memor y.   Lar ger  syst ems 
shal l  use sof t war e pr ogr ammabl e memor y wi t h nonvol at i l e memor y f or  pr ogr am 
and execut i ve st or age.   Logi c f unct i ons shal l  be per f or med by sof t war e 
engi neer .   Logi c shal l  be document ed by f l ow char t s or  wor d l ogi c,  and by 
pr ogr am l i s t i ngs.   Memor y shal l  be st at i c.   Pr ogr ammi ng ai ds shal l  be 
pr ovi ded t o per mi t  easy f i el d r epr ogr ammi ng.   Bat t er y power  back- up may be 
appr oved by t he Cont r act i ng Of f i cer .   Syst em el ect r oni cs shal l  be buf f er ed 
and pr ot ect ed f r om ext er nal  power  sour ces by opt i cal  coupl er s or  r eed 
r el ays.   Sof t war e shal l  be f act or y t est ed and debugged i ncl udi ng s i mul at i ng 
i nput s and out put s and checki ng r esul t i ng l ogi c sequences.

2. 12. 4   Fl ue Gas Cl eani ng Syst em Panel boar d and Syst em Cabi net s

Pr ovi de one common ver t i cal  panel boar d and syst em cabi net  sect i ons,  as 
speci f i ed,  t o cont r ol  t he f l ue gas c l eani ng equi pment  f or  boi l er s.  
Panel boar d di mensi ons shal l  be 0. 762 m deep by 2. 44 m wi de by 2. 44 m hi gh 
30 i nches deep by 96 i nches wi de by 96 i nches hi gh.   No pr ocess f l ui ds or  
pneumat i c s i gnal  l i nes shal l  be br ought  i nt o any panel boar d or  syst em 
cabinet.

2. 12. 4. 1   Construction

Const r uct  of  3 mm 1/ 8 i nch hot - r ol l ed st eel  panel s r ei nf or ced wi t h angl es 
and channel s i n t he i nt er i or  t o f or m a s i ngl e,  r i gi d,  f r eest andi ng uni t  i n 
compl i ance wi t h NEMA 12.   Panel boar ds shal l  be compl et el y encl osed 
f l oor - mount ed uni t s,  except  wi t h bot t om open.   Panel boar ds shal l  be 
const r uct ed wi t h no bol t  heads or  f ast eni ngs v i s i bl e f r om t he ext er i or .   
Const r uct  wi t h 6 mm 1/ 4 i nch r adi us cor ner s.   Edges shal l  be f i l l ed and 
gr ound t o conf or m t o a 6 mm 1/ 4 i nch r adi us.   Pr ovi de i nt er i or  i nner panel s 
f or  mount i ng auxi l i ar y equi pment  and t er mi nal  bl ocks,  as r equi r ed.   Make 
pr ovi s i ons f or  anchor i ng t o f l oor  or  f oundat i on.   Pr ovi de hi nged door s on 
t he r ear  of  t he panel boar d wi t h key l ocks t o al l ow access t o equi pment .   
Pr ovi de l i f t i ng eyes and shi ppi ng pal l et  on t he panel boar d t o f aci l i t at e 
movi ng i nt o t he st eam pl ant .   Pr ovi de vent i l at i on gr i l l s ,  exhaust  f ans,  
duct wor k,  and f i l t er s,  as r equi r ed.   Pr ovi de cut out s and r emovabl e cover  
pl at es f or  i t ems desi gnat ed as f ut ur e.   Pai nt  cover  pl at es t o mat ch 
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panel s.   Pr i me and pai nt  panel boar d as speci f i ed.   Syst em cabi net s shal l  
conf or m t o t he f ol l owi ng r equi r ement s:  St eel  f r ame and si des,  f r eest andi ng,  
and f ul l y  encl osed.  Fr ont  and r ear  access door s wi t h key l ocks t o al l ow 
access t o r acks.  Cabi net s shal l  be mai nt ai ned at  posi t i ve pr essur e usi ng a 
f an power ed by a 120- vol t ,  s i ngl e- phase mot or  wi t h a mi ni mum power  out put  of
 0. 09 kW 1/ 8 hp.   Mai nt ai n cabi net  pr essur e at  l east  at  125 Pa 0. 5 i nch 
wat er  gage.   Pr ovi de vent i l at i on l ouver s as r equi r ed.   Si ze vent i l at i on 
syst em t o ensur e adequat e heat  di ssi pat i on and t o mai nt ai n cont i nuous 
oper at i on wi t hout  l oss of  f unct i on or  cause r educed l i f e.   Pr essur i z i ng ai r  
shal l  be f i l t er ed wi t h a 98. 5 per cent  mi ni mum ef f i c i ency f or  dust  par t i c l es 
one mi cr on or  l ar ger .  Cont r ol  cabi net  shal l  be equi pped wi t h a saf et y key 
i nt er l ock ( and shal l  be l ocat ed as i ndi cat ed) .   Assembl e cabi net s i n 
sect i ons i n s i zes conveni ent  f or  handl i ng and movi ng i nt o t he st eam pl ant ,  
but  wi t h l i f t i ng eyes and shi ppi ng pal l et  f or  each separ at e sect i on.   
Desi gn cabi net s t o al l ow sect i ons t o be i nst al l ed s i de- by- si de.   Pr ovi de 
s i de openi ngs at  t he bot t om of  t he sect i ons as r equi r ed t o per mi t  
i nt er connect i on of  t he sect i ons by pr ef abr i cat ed cabl es wi t hout  r out i ng t he 
cabl es out s i de of  t he cabi net s.  Pr ovi de wor k l i ght  and one 120 VAC,  dupl ex,  
3- wi r e- pol ar i zed- gr oundi ng t ype,  speci f i cat i on gr ade,  conveni ence out l et  i n 
each cabi net .

2. 12. 4. 2   Finish

Smoot h,  f i l l ,  and appl y one coat  of  pr i mer  and t wo coat s of  f i ni sh pai nt  t o 
ext er i or  sur f aces.   Appl y one coat  of  pr i mer  and one coat  of  whi t e pai nt  t o 
i nt er i or  sur f aces.   Cont r act or  shal l  f ur ni sh f i ni sh pai nt  of  t ype and col or  
speci f i ed by t he Cont r act i ng Of f i cer .

2. 12. 4. 3   Nameplates

Fabr i cat e namepl at es f r om l ami nat ed whi t e phenol i c  pl ast i c wi t h bl ack 
engr aved l et t er s.   Si ze of  namepl at es shal l  be 40 mm hi gh and 150 mm l ong 1 
1/ 2 i nches hi gh and 6 i nches l ong f or  " Mast er "  namepl at es,  wi t h 10 mm 3/ 8 
i nch l et t er s.   I ndi v i dual  devi ce namepl at es shal l  be 20 mm hi gh and 80 mm 
l ong wi t h 3 mm 3/ 4 i nch hi gh and 3 i nches l ong wi t h 1/ 8 i nch br oad 
l et t er s.   Engr ave desi gnat i ons as r equi r ed l at er  by t he Cont r act i ng 
Of f i cer .   Namepl at es shal l  be at t ached by per manent  adhesi ve or  scr ews.   
Sel f - adhesi ve,  embossed pl ast i c l abel  t ape i s not  accept abl e.   Fabr i cat ed 
bezel s shal l  be l ami nat ed phenol i c pl ast i c wi t h bevel ed edges,  br ushed 
al umi num or  as appr oved by t he Cont r act i ng Of f i cer .

2. 12. 4. 4   Graphics

**************************************************************************
NOTE:   Ref er  t o par agr aph ent i t l ed " SPRAY DRYER 
ABSORBERS."

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

Pr ovi de t he FGD syst em panel boar d wi t h a gr aphi c subpanel  t o pi ct or i al l y  
descr i be t he f l ue gas c l eani ng syst em pr ocess t o t he oper at or .   Gr aphi c 
shal l  i ncl ude pi pel i nes,  pumps,  f ans,  equi pment ,  t anks,  vessel s,  val ves,  
and damper s t hat  ar e par t  of  t he pr ocess,  wi t h i ndi cat i ng l i ght s and 
cont r ol  swi t ches l ocat ed adj acent  t o t he cor r espondi ng gr aphi c equi pment  
symbol s.   The gr aphi c shal l  i ncl ude t he f l ue gas f l ow pat h f or  each of  t he 
[ _____]  spr ay dr yer  absor ber  and f abr i c f i l t er  baghouse syst ems.   The 
gr aphi c subpanel  shal l  be pr ovi ded wi t h swi t ches,  i ndi cat i ng l i ght s and 
ot her  devi ces as r equi r ed t o cont r ol  and di spl ay t he st at us of  t he 
equi pment .   I ndi cat i ons pr ovi ded shal l  i ncl ude at  l east  t he oper at i ng 
st at us of  t he equi pment .   I ndi cat i ons pr ovi ded shal l  i ncl ude at  l east  t he 
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oper at i ng st at us ( r unni ng or  st opped)  of  each pump,  f an and ot her  dr i ven 
equi pment  and t he posi t i on ( open and cl osed)  of  each val ve and damper .  
Gr aphi c l ami nat ed acr yl i c  symbol s on a base of  sol i d acr yl i c  sheet i ng or  
panel s shal l  be const r uct ed of  l ami nat ed phenol i c.   Acr yl i c  sheet i ng shal l  
be suppor t ed by t he met al  panel  sur f ace cont i nuousl y.   Lami nat ed phenol i c 
may be used as a subpanel .   Base sheet  shal l  be 6 mm 1/ 4 i nch t hi ck f or  
phenol i c,  5 mm 3/ 16 i nch f or  acr y l i c .   Col or  wi l l  be sel ect ed l at er  f r om 
manuf act ur er ' s st andar d col or s.   Pr ovi de smoot hl y f i ni shed openi ngs 
accur at el y s i zed f or  i ndi cat i ng l i ght s,  swi t ches,  met er s,  and over s i zed 
openi ngs i n panel  met al  behi nd acr yl i c  sheet i ng.   At t ach base sheet  wi t h 
mechani cal  f ast ener s whi ch al l ow f or  expansi on and cont r act i on of  t he base.  
Fi ni sh t he edge bet ween gr aphi c base sheet  and panel  sur f aces wi t h a 
br ushed st ai nl ess- st eel  t r i m.   Gr aphi c symbol s,  f l ow l i nes,  namepl at es 
shal l  be:

a.   Mat er i al :   Lami nat ed acr yl i c  sheet i ng.

b.   Thi ckness:   Equi pment  symbol s,  f l ow ar r ows,  and namepl at es ( 10 mm ( 0. 40 
i nch;  f l ow l i nes:   0. 51 mm 0. 020 i nch) .

c.   Col or :   Sol i d whi t e cor e wi t h col or ed sat i n f i ni sh over l ay.   Col or s 
wi l l  be sel ect ed l at er  f r om manuf act ur er ' s st andar d col or s.

d.   Engr avi ng:   Engr ave t hr ough col or ed over l ay t o expose sol i d cor e.  Cut  
l ami nat e wi t h bevel ed edges ( except  f l ow l i nes)  t o expose sol i d cor e on 
per i met er  of  al l  symbol s,  namepl at es,  et c.

e.   Mount i ng:   At t ach t o f r ont  f ace sheet  by means of  cont act  cement  t hat  
may be l oosened by a sol vent  t hat  wi l l  not  damage f ace sheet  or  
symbol s.   Use of  doubl e- f aced adhesi ve t ape i s not  accept abl e.

2. 12. 4. 5   Wiring

I nt er connect i ng wi r i ng bet ween t he syst em cabi net s and panel boar d- mount ed 
oper at i ng st at i ons or  subpanel s and bet ween separ at e sect i ons of  t he syst em 
cabi net s shal l  be pr ef abr i cat ed cabl es wi t h pl ug- i n connect or s at  bot h 
ends.   Cabl e connect or s shal l  i ncor por at e a mechani cal  r est r ai nt  bet ween 
t he mat i ng hal ves t o assur e t hat  each connect i ng pi n- pai r  mai nt ai ns 
el ect r i cal  cont act  and t hat  t he connect or  does not  separ at e due t o 
mechani cal  v i br at i on or  cabl e sag.   The mal e connect or  shal l  be of  a desi gn 
whi ch pr ot ect s t he pi ns f r om damage dur i ng cabl e pul l i ng and al i gns t he t wo 
hal ves accur at el y dur i ng mat i ng.   The connect or  shal l  be appr oved by t he 
Cont r act i ng Of f i cer .   Pr ef abr i cat ed cabl es shal l  be r at ed 600 vol t ,  90 
degr ee C conduct or  t emper at ur e,  18- gage mi ni mum si ze copper  conduct or s,  
over al l  neopr ene or  pol ychl or osul phonat e j acket ,  and shi el di ng i f  r equi r ed.  
Pr ef abr i cat ed cabl e l engt h bet ween t he panel boar d and syst em cabi net s shal l  
be [ _____]  met er s f eet .   Pr ovi de f i el d t er mi nal  bl ocks i n t he Fl ue Gas 
Cl eani ng Syst em panel boar d or  syst em cabi net s as appr opr i at e f or  anal og and 
di gi t al  connect i ons of  r emot e devi ces.   Tr ansmi t t er s f ur ni shed by t hi s 
cont r act  wi l l  be wi r ed t o t er mi nal s i n t he syst em cabi net s and power ed by 
t he Cont r act or ' s  power  suppl i es.   Fi el d t er mi nal  bl ocks shal l  be gr ouped 
and wi r ed i nt o t he syst em accor di ng t o t he f unct i on or  s i t e of  t he i nput  or  
out put  s i gnal s t o s i mpl i f y t er mi nat i on of  mul t i conduct or  f i el d cabl es.  
Wi r i ng shal l  be i nsul at ed swi t chboar d wi r e r at ed f or  600 vol t  ac,  60 her t z,  
90 degr ee C condi t i ons.   Si ze shal l  be No.  14 AWG or  l ar ger  f or  120- vol t  ac 
cont r ol  and i ndi cat i ng c i r cui t s,  No.  20 AWG f or  l ow vol t age ( 28 vol t s or  
l ess)  devi ces,  and No.  10 AWG or  l ar ger  f or  120- vol t  ac mai n power  suppl i es 
and t ap c i r cui t s .   Use heavy- dut y t er mi nal  bl ocks r at ed at  l east  20 
amper es,  600 vol t s wi t h not  l ess t han 15 mm 1/ 2 i nch spaci ng bet ween 
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t er mi nal s.  Ter mi nal  bl ocks f or  mai n power  suppl y c i r cui t s and cont r ol  bus 
t er mi nat i on shal l  be r at ed at  l east  40 amper es.   Ter mi nal s shal l  be 
s l i di ng- l i nk t ype t o al l ow i ndi v i dual  c i r cui t  i sol at i on f or  t est i ng wi t hout  
di sconnect i ng f i el d or  cabi net  wi r i ng.   Ter mi nal  shal l  be desi gned t o 
r ecei ve r i ng- t ongue cabl e connect or s on t he f i el d s i de.   Ter mi nal  bl ocks 
f or  cur r ent  t r ansf or mer  c i r cui t s shal l  be 2 or  4 poi nt ,  as r equi r ed,  
shor t - c i r cui t i ng t ype wi t h one shor t i ng scr ew f or  each t er mi nal .   I dent i f y 
each t er mi nal  on al l  bl ocks by st ampi ng or  per manent l y mar ki ng t he t er mi nal  
desi gnat i on on t he mar ki ng st r i p.   Sel f - adhesi ve embossed pl ast i c l abel  
t ape i s not  accept abl e.   Mount  t er mi nal  bl ocks ver t i cal l y  i n r ows on 
i nt er panel s wi t hi n t he panel boar d and syst em cabi net s wi t h pr ovi s i ons f or  
c l eat i ng ext er nal  cabl es ent er i ng f r om t he bot t om.   Locat i on of  t he 
t er mi nal  bl ocks shal l  be subj ect  t o appr oval  by t he Cont r act i ng Of f i cer .   
No t er mi nal  bl ocks shal l  be mount ed at  a hei ght  l ess t han 300 mm 12 i nches.   
Pr ovi de a quant i t y of  t er mi nal s suf f i c i ent  f or  bot h s i gnal  and power  
c i r cui t s r equi r ed t o i mpl ement  t he syst em pl us 10 per cent  spar e f or  f ut ur e 
modi f i cat i ons.  Pr ovi de gr oupi ng of  t he f ol l owi ng t er mi nal s:   ( 1)  Anal og,  
( 2)  Annunci at or ,  ( 3)  Cont r ol .   Pr ovi de a gr ound bus r unni ng t he f ul l  l engt h 
of  t he panel boar d and syst em cabi net  sect i ons wi t h No.  4- 250 MCM l ugs f or  
gr ound cabl e connect i on at  each end.   The i nt er nal  copper  gr ound bus shal l  
be at  l east  25 by 6 mm 1 by 1/ 4 i nch.   Connect  i nt er nal  gr ounds r equi r ed t o 
t he gr ound bus.  Fur ni sh one t wo- t ube,  40- wat t ,  120- vol t  f l uor escent  l i ght  
f i x t ur e wi t h a pr ot ect i ve met al  gr i l l  f or  t he panel boar d.   Fur ni sh 120- VAC,  
dupl ex,  3- wi r e pol ar i zed- gr oundi ng t ype,  speci f i cat i on gr ade,  conveni ence 
out l et s i n t he panel boar d.   Fur ni sh s i ngl e- pol e and t hr ee- pol e f use bl ocks 
wi t h f uses f or  each set  of  r el ayi ng and met er i ng pot ent i al  c i r cui t s .   
Pr ovi de 20A mol ded- case ci r cui t  br eaker s f or  connect i ons f r om cont r ol  buses 
t o mi scel l aneous equi pment  i nst al l ed i n or  ser ved f r om t he panel boar d or  
syst em cabi net .   Pr ovi de pl ug- i n st r i ps f or  connect i on of  120 VAC suppl i es 
t o met er s and r ecor di ng equi pment  wher e r equi r ed.

2. 12. 4. 6   Power  Suppl i es and Swi t ches

Fur ni sh a c i r cui t  br eaker  panel boar d i n t he FGD syst em panel boar d.   Fur ni sh 
mechani cal l y i nt er l ocked,  mai n c i r cui t  br eaker s mount ed i n t he panel boar d 
f or  swi t chi ng or  pr i mar y and backup power  ser vi ces.   Fur ni sh quant i t y as 
r equi r ed.   Fur ni sh mol ded- case ci r cui t  br eaker  f or  each t ap f r om t he 
cont r ol  bus t o ser ve i t ems r equi r i ng separ at e AC c i r cui t s.  Pr ovi de one AC 
al ar m r el ay connect ed t o each AC bus wi t h t wo set s of  cont act s t o c l ose 
af t er  2- second del ay on l oss of  AC.   Pr ovi de a 120- vol t  AC cont r ol  bus and 
a 120- vol t  ut i l i t y  bus.   Pr ovi de 24 VAC or  VDC power  suppl i es f or  l ow 
vol t age i ndi cat i ng l i ght s,  met er s,  and t r ansmi t t er s,  as r equi r ed.  Cont r ol  
swi t ches shal l  be heavy- dut y oi l t i ght  moment ar y cont act ,  spr i ng r et ur n 
unl ess ot her wi se speci f i ed,  wi t h nor mal l y open and nor mal l y c l osed cont act s 
of  adequat e quant i t y.   Swi t ch handl e t ypes,  col or s,  and r et ai ni ng r i ngs 
wi l l  be as r equi r ed.   Met al  namepl at es shal l  be used f or  posi t i on mar ki ng,  
but  pl ast i c namepl at es shal l  be used f or  i dent i f i cat i on,  as speci f i ed,  
unl ess ot her wi se not ed.

2. 12. 4. 7   Li ght s and I ndi cat or s

I ndi cat i ng l i ght  s i ze shal l  be nomi nal  15 mm 1/ 2 i nch di amet er  and r at i ng 
shal l  be 120 vol t s ac.   Lens shal l  be t r anspar ent ,  col or  t o be i ndi cat ed 
l at er  by t he Cont r act i ng Of f i cer ,  unl ess ot her wi se speci f i ed.   I ndi cat or s 
shal l  be of  t he hi gh- accur acy D' Ar senvol  t ype.   Pr ovi de i ndi cat or s i n 
gr oups,  as r equi r ed,  wi t h mount i ng har dwar e and f r ame.   Met er  movement  
shal l  be sui t abl e f or  4- 20 mA dc i nput  s i gnal .   Scal e mar ki ngs and col or s 
shal l  be as r equi r ed.   Scal es shal l  be i l l umi nat ed.
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2. 12. 4. 8   Count er s and Met er s

Si x- di gi t  pul se count er s t o i nt er f ace wi t h 4- 20 mA dc i nput  shal l  be 
pr ovi ded,  as r equi r ed.   Met er s shal l  be semi - f l ush mount i ng,  70 mm 2. 7 
i nches squar e.   Accur acy shal l  be r at ed at  pl us or  mi nus 2 per cent .   Met er  
movement  shal l  be 0- 5 amper e AC,  0- 1 mi l l i amper e DC si gnal .   Scal es shal l  
be as speci f i ed wi t h over l oad r ed l i nes.   Pushbut t ons shal l  be heavy- dut y 
oi l t i ght  const r uct i on.   Cont act s shal l  be moment ar y,  one nor mal l y open and 
one nor mal l y c l osed,  unl ess ot her wi se speci f i ed.   But t on t ype and col or  
shal l  be speci f i ed l at er  by t he Cont r act i ng Of f i cer .

2. 12. 4. 9   Recorders

Mul t i poi nt  pr i nt i ng st r i p char t  s i ze shal l  be 254 mm 10 i nchesnomi nal  
wi dt h.   Char t  speed shal l  be 50 mm 2 i nches per  hour ,  nomi nal .   Pr i nt i ng 
per i od shal l  be 5 seconds per  poi nt  or  mul t i - speed usi ng number ed dot s or  
pl us s i gns wi t h col or  sel ect ed l at er  by t he Cont r act i ng Of f i cer .   Pr ovi de 
engr aved l egend pl at e and r ubber  l egend st amp.   Pr ovi de a 12 mont h suppl y 
of  char t s and i nk f or  each i nst r ument .   Recor der s shal l  be desi gned f or  120 
vol t  AC power .  Suppl y one compl et e set  of  manuf act ur er ' s t ool s and 
accessor i es.   Pr ovi de i nt er nal  f l uor escent  i l l umi nat i on.   Fur ni sh i nput  
c i r cui t r y f or  t her mocoupl e,  RTD,  vol t age and cur r ent  i nput  s i gnal s.   
Pr ovi de t hr ee separ at el y adj ust abl e al ar m poi nt s wi t h l at chi ng r el ay f or  
wi r i ng t o t he annunci at or .   Mi ni at ur e pen st r i p char t  s i ze shal l  be 100 mm 
4 i nch nomi nal  wi dt h.   Char t  speed shal l  be 25 mm one i nch per  hour .   
Pr ovi de i ndi cat i ng scal e f or  each pen and scal e l egend mar ki ngs.   Pr ovi de a 
12 mont h suppl y of  char t s and i nk f or  each i nst r ument  mi ni at ur e pen st r i p 
char t  r ecor der .

2. 12. 4. 10   Annunciators

**************************************************************************
NOTE:   Al ar m sequence shal l  be t he f ol l owi ng.

Status Visual Audible

Normal Off Off

Alert Fast  Fl ash On

Acknowledge On Off

Ret ur n t o Nor mal Sl ow Fl ash Off

Ret ur n bef or e Acknowl edge Sl ow Fl ash Off

Acknowl edge ( Reset ) Off Off

Test On Off

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

Annunci at or  shal l  consi st  of  r emot e l ogi c r ack and separ at e l amp box 
assembl i es f or  cont r ol  r oom appl i cat i ons,  and i nt egr al  l ogi c,  t er mi nal  
bl ocks,  and l amp box assembl i es f or  l ocal  cont r ol  panel s.   Mount  t he r emot e 
l ogi c r acks f or  t he syst em panel boar d annunci at or  i n t he syst em cabi net s.  
Pr ovi de pr ef abr i cat ed di spl ay cabl es t o connect  t he r emot e l ogi c wi t h l amp 
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box assembl i es mount ed i n t he panel boar d.   Equi pment  shal l  be const r uct ed 
of  t he hi ghest  qual i t y  sol i d- st at e el ect r oni cs,  f act or y- t est ed and bur ned 
i n.   Tr oubl e cont act  c i r cui t r y shal l  meet  I EEE C37. 90. 1 Sur ge Wi t hst and 
Capabi l i t y  Test .   Pr ovi de r epeat  cont act s f or  each wi ndow wi r ed t o 
t er mi nal s.   Equi pment  shal l  be power ed f r om t he Gover nment ' s 120- vol t  AC 
st at i on ser vi ce sour ce.   Ar r ange power  suppl i es,  c i r cui t  br eaker s,  and 
i nput  t er mi nal  bl ocks i n gr oups t o per mi t  ser vi c i ng s i ngl e sect i ons of  t he 
annunci at or  syst em wi t hout  di sabl i ng t he ent i r e syst em.   Al ar m wi ndows 
shal l  be f ul l  50 by 80 mm 2 by 3 i nch nomi nal  s i ze.   Cabl e connect or s t o 
l amp box assembl i es shal l  be r i ght - angl e t ype t o al l ow r ear  connect i on and 
cabl e r out i ng f r om bel ow.   Ter mi nal  bl ocks i n equi pment  cabi net s shal l  be 
s l i de- l i nk t ype.   Pr ovi de t er mi nal  mar ki ng st r i ps.   Al ar m audi bl es f or  t he 
annunci at or  syst ems shal l  be el ect r oni c t one gener at or s wi t h var i abl e pi t ch 
and vol ume cont r ol s.

2. 12. 5   Temper at ur e Moni t or

Temper at ur e moni t or  shal l  scan t her mocoupl e i nput s,  moni t or  cr i t i cal  
pr ocess condi t i ons,  and r ecor d t emper at ur e i n degr ees C degr ees F and poi nt  
number  upon al ar m or  oper at or  demand.   Scanni ng shal l  be cont i nuous;  
r ecor di ng shal l  be aut omat i c f or  each al ar m det ect ed.   I nput  poi nt  number ,  
pr ocess val ue,  and al ar m condi t i on shal l  be pr i nt ed on a st r i p r ecor der .   
Fr ont  panel  cont r ol s shal l  enabl e t he oper at or  t o sel ect  scanni ng r at e,  
cont i nuous scanni ng,  s i ngl e poi nt  or  gr oup scanni ng,  and pr i nt - on- al ar m or  
pr i nt - on- demand.   A di gi t al  di spl ay shal l  pr esent  poi nt  number  and val ue 
f or  v i sual  moni t or i ng of  any or  al l  sel ect ed poi nt s.   I n addi t i on t o 
cr i t i cal  pr ocess t emper at ur es such as spr ay dr yer  and f abr i c f i l t er  
baghouse i nl et  and out l et  t emper at ur es,  i nput s shal l  i ncl ude bear i ng 
t her mocoupl es and mot or  RTDs ( one per  mot or ) .   I nst r ument  cal i br at i on 
accur acy shal l  be one hal f  degr ee C one degr ee F,  or  bet t er ,  t hr oughout  t he 
t emper at ur e r ange of  18 t o 149 degr ees C zer o t o 300 degr ees F and one 
per cent  f ul l  scal e f or  pr ocess var i abl es.   Cal i br at i on st abi l i t y  shal l  be 
wi t hi n one hal f  degr ee C one degr ee F f or  s i x mont hs wi t h no adj ust ment ,  
and equi val ent  val ue f or  pr ocess var i abl es.   Scanni ng r at e of  6 poi nt s per  
second,  cont i nuous shal l  be used.   Pr i nt  speed shal l  be 6 l i nes per  
second.   Pr ovi de f i ve separ at e hi gh- t emper at ur e al ar m compar at or s wi t h dual  
f i el d adj ust abl e set  poi nt s wi r ed f or  assi gnment  t o gr oups of  i nput s.  
Pr ovi de one i sol at ed l ock- i n t ype al ar m cont act  f or  each al ar m set  poi nt  
f or  wi r i ng t o ext er nal  annunci at or ,  and wi r ed f or  manual  r eset  f r om a 
r emot e push but t on.   Moni t or  out put  pr i nt er  shal l  be numer i c st r i p char t ,  
noni mpact  r i bbonl ess,  r ol l - t ype wi t h t ake- up r eel .   Pr ovi de ext r a suppl y of  
paper  f or  pr i nt i ng at  l east  10, 000 l i nes.   Pr ovi de f or  f l ush panel  mount i ng 
wi t h pr i nt er ,  i ndi cat or s,  and oper at or ' s cont r ol s accessi bl e f r om t he 
f r ont .   Al ar m set - poi nt  modul es,  i nput  modul es,  and auxi l i ar y chassi s shal l  
be mount ed behi nd panel  or  adj acent  t o oper at or ' s cont r ol s.   Cont r ol l er  
sensi ng el ement  shal l  be st ai nl ess- st eel  ar mor ed bul b and capi l l ar y,  7. 62 
met er  25 f eet  i n l engt h.   Cont r ol l er  shal l  i ncl ude t he f ol l owi ng f eat ur es:

a.   Reset  and r at e as speci f i ed.

b.   Set  poi nt ,  pr opor t i onal  ban,  r eset  and r at e adj ust ment .

c.   Pr essur e gages f or  suppl y and cont r ol  pr essur e.

d.   I ndi cat or  f or  pr ocess t emper at ur e.

e.   Suppl y ai r  pr essur e r egul at or .

Pr ovi de t her mowel l  s i zed f or  t he bul b i n accor dance wi t h t he t her mowel l  
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speci f i cat i on.   Temper at ur e swi t ch el ement s shal l  be dr y cont act  ( mer cur y 
swi t ch cont act s not  accept abl e)  s i ngl e- pol e- dual - t hr ow,  r at ed f or  at  l east  
120 vol t  AC,  4 amp or  125 vol t  DC,  0. 5- amp.   Swi t ch encl osur e shal l  be NEMA 
12.   Sensi ng el ement  shal l  be st ai nl ess- st eel  ar mor ed bul b and capi l l ar y,  
or  di r ect - mount ed bul b,  as speci f i ed.   Pr ovi de t her mowel l  s i zed f or  t he 
bul b i n accor dance wi t h t he par agr aph ent i t l ed " Ther mowel l s. "   Fact or y 
adj ust  each swi t ch t o t he pr oper  set t i ng bef or e shi pment  t o t he j obsi t e.  
I ndi cat e t he f act or y set t i ng on t he devi ce t ag.

2. 12. 5. 1   Thermometers

Ther momet er s shal l  be di al  t ype wi t h an adj ust abl e angl e sui t abl e f or  t he 
ser vi ce.   Pr ovi de t her mowel l  s i zed f or  each t her momet er  i n accor dance wi t h 
t he t her mowel l  speci f i cat i on.   Fl ui d- f i l l ed t her momet er s ( mer cur y i s not  
accept abl e)  shal l  have a nomi nal  scal e di amet er  of  125 mm 5 i nches.   
Const r uct i on shal l  be st ai nl ess- st eel  case wi t h mol ded gl ass cover ,  
st ai nl ess- st eel  st em and bul b.   St em shal l  be st r ai ght ,  l engt h as r equi r ed 
t o f i t  wel l .   Bi met al  t her momet er s shal l  have a scal e di amet er  of  90 mm 3 
1/ 2 i nches.   Case shal l  be her met i c.   Case and st em shal l  be const r uct ed of  
st ai nl ess st eel .   Bi met al  st em shal l  be st r ai ght  and of  a l engt h as 
r equi r ed t o f i t  t he wel l .

2. 12. 5. 2   Thermocouples

Pi pe t her mocoupl es shal l  be Type J,  i r on- const ant an el ement ,  ungr ounded,  
f or  pi pel i ne mount i ng i n a t her mowel l .   Pr ovi de pr ot ect i ve sheat h,  scr ew 
t er mi nal  head,  and t he t her mowel l  s i zed f or  t he ser vi ce speci f i ed.   El ement  
shal l  be at  l east  20 gage wi r e,  wi t h 2 hol e i nsul at or s,  304 st ai nl ess- st eel  
s l eeve,  s i l ver  pl ug t i p,  spr i ng l oaded.   Head shal l  be uni ver sal  t ype wi t h 
scr ewed cover  and chai n and t er mi nal  connect or .   Pr ovi de st ai nl ess- st eel  
ni ppl e as r equi r ed f or  head t o c l ear  i nsul at i on by at  l east  50 mm 2 i nches.   
Wel l  shal l  be s i zed f or  each t her mocoupl e i n accor dance wi t h t he t her mowel l  
speci f i cat i on.   Duct  t her mocoupl es shal l  have Type J ungr ounded el ement  
wi t h 20 AWG i r on- const ant an wi r es 2 hol e i nsul at or s and uni ver sal  head as 
speci f i ed f or  pi pe t her mocoupl es.   Pr ot ect i ng t ube shal l  be as speci f i ed 
under  t her mowel l s.   Bear i ng t her mocoupl es shal l  have Type J ungr ounded 
el ement  wi t h 20 AWG i r on- const ant an wi r es and 25 mm one i nch i nsul at or  
cement ed over  measur i ng j unct i on.   El ement  shal l  be mount ed i n 5 mm 3/ 16 
i nch spun and wel ded copper  t ube,  seal ed at  open end.   Head shal l  be as 
speci f i ed f or  pi pe t her mocoupl es.   Sur f ace t her mocoupl es shal l  have 
ungr ounded Type K el ement  ( chr omel - al umel )  at  l east  20 AWG sui t abl y 
pr ot ect ed f r om hi gh t emper at ur es usi ng f i ber gl ass i nsul at i ng j acket .

2. 12. 5. 3   Resi st ance Temper at ur e Det ect or s ( RTDs)

Det ect or  shal l  be t hr ee l ead r esi st ance sensor  wi t h pr ot ect i ve sheat h and 
scr ew t er mi nal  head f or  pi pel i ne mount i ng i n a t her mowel l .   Accur acy shal l  
be pl us or  mi nus 1/ 2 degr ee C 1 degr ee F or  pl us or  mi nus 0. 5 per cent  of  
r eadi ng,  whi chever  i s  gr eat er .   El ement  mat er i al  and nomi nal  r esi st ance 
shal l  be 10 ohm copper .   Head shal l  be uni ver sal  t ype wi t h scr ewed cover ,  
chai n,  and t er mi nal  connect or .   Pr ovi de st ai nl ess- st eel  ni ppl e as r equi r ed 
f or  head t o c l ear  i nsul at i on by at  l east  50 mm 2 i nches.   El ement  l engt h 
shal l  be as r equi r ed f or  t he i nser t i on dept h and i nsul at i on t hi ckness 
speci f i ed.   Pr ovi de t her mowel l  s i zed f or  t he el ement  i n accor dance wi t h t he 
t her mowel l  speci f i cat i on.

2. 12. 5. 4   Thermowells

**************************************************************************
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NOTE:   General .   Pr ovi de t her mowel l  f or  each 
t emper at ur e sensi ng el ement  ( t her momet er ,  
t her mocoupl e,  r emot e bul b,  et c. )  unl ess ot her wi se 
noted.

Insertion :

Pi pi ng:    65 mm mi ni mum,  150 mm 2 1/ 2 i nch mi ni mum,  
6 i nchmaxi mum unl ess ot her wi se not ed.

Duct wor k:   At  l east  1/ 2 duct  dept h but  not  over  910 
mm 36 i nch unl ess ot her wi se not ed.

Laggi ng ext ensi on neck:   As r equi r ed t o keep wel l  
wr ench f l at s c l ear   of  i nsul at i on.

Pr ot ect i on:   Pr ovi de car dboar d i nser t s i n each wel l  
t o pr event  i nt er nal  damage pr i or  t o i nst al l i ng 
t her momet er  i n i nst al l ed wel l .

Pi pel i ne Wel l s :

Bor e:   St r ai ght  or  t aper ed bor e s i zed t o f i t  sensor .

Mat er i al :   316 st ai nl ess st eel  unl ess ot her wi se 
noted.

Rat i ngs:   Submi t  pr essur e vs.  t emper at ur e and 
vel oci t y vs.  i nser t i on l engt h r at i ngs f or  each t ype 
of  wel l  f ur ni shed.   Submi t  cal cul at i ons ( t o ver i f y  
t hat  wel l s ar e saf e f or  t he speci f i ed condi t i ons)  
f or  speci al  wel l s f or  whi ch r at i ngs ar e not  
available.

Duct  Pr ot ect i ng Tubes:

Type Mat er i al  ( unl ess ot her wi se not ed)

25 mm Schedul e 80 pi pe,  c l osed end Wr ought  i r on

25 mm st andar d wei ght  pi pe,  c l osed end Type 446 st ai nl ess st eel

Adapt er :   Fur ni sh adj ust abl e f l ange t ype col l ar  wi t h compani on f l ange t o pr ovi de 
ai r t i ght  seal  on a 50 mm pi pe ni ppl e f ast ened on t he duct  or  casi ng.   The adapt er  
must  compl et el y suppor t  t he t ube;  no i nt er medi at e suppor t s wi l l  be pr ovi ded.

Type Mat er i al  ( unl ess ot her wi se not ed)

1 i nch Schedul e 80 pi pe,  c l osed end Wr ought  i r on

1 i nch st andar d wei ght  pi pe,  c l osed end Type 446 st ai nl ess st eel
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Type Mat er i al  ( unl ess ot her wi se not ed)

Adapt er :   Fur ni sh adj ust abl e f l ange t ype col l ar  wi t h compani on f l ange t o pr ovi de 
ai r t i ght  seal  on a 2 i nch pi pe ni ppl e f ast ened on t he duct  or  casi ng.   The adapt er  
must  compl et el y suppor t  t he t ube;  no i nt er medi at e suppor t s wi l l  be pr ovi ded.

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

Pr ovi de a wel l  f or  each t emper at ur e sensi ng el ement  ( t her momet er ,  
t her mocoupl e,  r emot e bul b)  unl ess ot her wi se not ed.   I ncl ude speci f i cat i ons 
of  i nser t i on l engt h,  shi ppi ng pr ot ect i on,  bor e,  mat er i al ,  and any necessar y 
adapters.

2. 12. 6   Pr essur e Gages

Gage connect i ons shal l  be bot t om f or  f l ush,  sur f ace or  l i ne mount i ng.  
Fur ni sh scal e r anges t o pr oduce a r eadi ng 60 t o 70 per cent  of  f ul l  scal e 
dur i ng nor mal  oper at i ng condi t i ons.   Ser vi ce l egends shal l  be pr i nt ed on 
t he gage f ace by t he manuf act ur er .   I ncl ude adj ust ment s f or  set  poi nt  and 
pr opor t i onal  band of  pr essur e cont r ol l er s.   Pr ovi de pr essur e gages 
i ndi cat i ng suppl y and cont r ol  pr essur es.   Pr ovi de c l eanout  push but t on f or  
c l eani ng r est r i c t ed f eed or i f i ce wi t hout  di smant l i ng.   Case shal l  be 
dust - t i ght  wi t h ai r  bl eed hol e.   Pr essur e swi t ch el ement s shal l  be dr y 
cont act  ( mer cur y swi t ch cont act s not  accept abl e)  r at ed f or  at  l east  
120- vol t  AC,  4 amper es or  125- vol t  DC,  0. 5- amper es.   Cont act s shal l  be 
s i ngl e- pol e- dual - t hr ow,  or  as speci f i ed.   Swi t ch encl osur e shal l  be NEMA 
12.   Sensi ng el ement  shal l  be t ype and mat er i al  sui t abl e f or  t he ser vi ce.  
Fact or y adj ust  each swi t ch t o t he pr oper  set t i ng bef or e shi pment  t o 
j obsi t e.   I ndi cat e t he f act or y set t i ng on t he devi ce t ag.   Pr ovi de br ass 
pul sat i on dampener s and l i qui d f i l l  wi t h hi gh v i scosi t y s i l i con oi l  f or  al l  
gages used f or  st eam,  wat er ,  ai r ,  or  l i qui d ser vi ce.   Di aphr agm seal  
mat er i al s shal l  be 316 st ai nl ess- st eel  di aphr agm and bot t om housi ng wi t h a 
car bon st eel  t op housi ng.   Pr ovi de t i p bl eed f eat ur e f or  bour don t ube i n 
pr essur e sensi ng el ement .   Pr ovi de pi gt ai l  s i phons f or  pr essur e gages i n 
st eam ser vi ce.   Fabr i cat e s i phons f r om 6 mm 1/ 4 i nch seaml ess car bon- st eel  
pipe, ASTM A106/ A106M Gr ade A,  Schedul e 40.

2. 12. 6. 1   Panel  Gages

Panel  gages shal l  be pr ovi ded wi t h 150 mm 6 i nch di amet er  f ace.   Accur acy 
shal l  be 1/ 2 of  one per cent  of  scal e r ange.   Case shal l  be al umi num or  
hi gh- i mpact  pol ypr opyl ene r ei nf or ced wi t h gl ass f i ber ;  sol i d f r ont  f ace;  
bl owout  back.  Di al  shal l  be whi t e l ami nat ed pl ast i c wi t h bl ack mar ki ngs.

2. 12. 6. 2   Header  Gages

Header  gage f ace shal l  be 113 mm 4 1/ 2 i nch di amet er .   Accur acy shal l  be 
one per cent  of  scal e r ange.   Bour don t ube shal l  be br onze,  br azed.   
Movement  shal l  be st ai nl ess- st eel  gear ed.   Case shal l  be pol i shed 
st ai nl ess- st eel .  Di al  shal l  be f abr i cat ed of  al umi num.

2. 12. 6. 3   Di f f er ent i al  Gages

Di f f er ent i al  gage accur acy shal l  be 1/ 2 per cent  of  scal e r ange.   Pr essur e 
uni t  shal l  be r upt ur e- pr oof ,  st ai nl ess- st eel  bel l ows.   Body shal l  be 316 
st ai nl ess st eel  wi t h 6894 kpa ( gage)  1000 psi g saf e wor ki ng pr essur e.   Di al  
shal l  be 150 mm 6 i nch di amet er .
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2. 12. 7   Level  El ement s

Level  cont r ol l er s shal l  be el ect r ode pr obe t ype and shal l  f eat ur e r emot e 
el ect r oni c encl osur e r at ed NEMA 4 wi t h i nt egr al  l evel  i ndi cat or .   Zer o and 
span adj ust ment s shal l  be noni nt er act i ng.   Pr opor t i onal  band adj ust ment  
shal l  be pr ovi ded.   El ect r oni c out put  as r equi r ed.   Power  i nput :   115- vol t  
AC.   Pr ef abr i cat e cabl e t o connect  pr obe t o t r ansmi t t er  wi t h qui ck 
di sconnect  connect or s.   Pr obe and el ect r oni c c i r cui t r y shal l  be desi gned t o 
pr ovi de r el i abl e l evel  cont r ol  unaf f ect ed by coat i ng or  mat er i al  bui l dup on 
pr obe.   Li qui d l evel  swi t ch el ement s shal l  be dr y cont act  ( mer cur y swi t ch 
cont act s not  accept abl e) ,  s i ngl e- pol e- dual - t hr ow,  r at ed f or  at  l east  120 
vol t  AC,  4 amper es or  125- vol t  DC,  0. 5- amper es,  unl ess not ed ot her wi se.  
Swi t ch encl osur e shal l  be NEMA 12 unl ess not ed ot her wi se.   The f l oat  
act uat ed cage shal l  be ext er nal  t ype wi t h t emper at ur e and pr essur e r at i ng 
equal  t o or  gr eat er  t han t he desi gn r at i ng of  t he vessel  t o whi ch i t  i s  
at t ached.   The f l oat  and t r i m mat er i al s shal l  be st ai nl ess st eel .  
Fl oat - t ype swi t ches shal l  not  be used f or  s l ur r y t anks.  
Di f f er ent i al - pr essur e t ype shal l  be i ndi cat i ng t ype swi t ch.   El ect r ode 
pr obe t ypes shal l  be pr ovi ded wi t h r emot e NEMA 4 el ect r oni c encl osur e wi t h 
i nt egr al  l evel  i ndi cat or ,  and noni nt er act i ng zer o and span adj ust ment s.  
Power  i nput :   115- vol t  AC,  s i ngl e phase 60 her t z.   Pr obe t o t r ansmi t t er  
pr ef abr i cat ed cabl e wi t h qui ck di sconnect  connect or s.   Level  i ndi cat i on 
shal l  be unaf f ect ed by mat er i al  bui l dup on pr obe.

2. 12. 8   Fl ow El ement s

Fl anged or i f i ce pl at es shal l  be 3 mm 1/ 8 i nch t hi ck,  304 st ai nl ess st eel ,  
s i zed f or  t he ser vi ce.   Fur ni sh a cal cul at ed cal i br at i on cur ve based upon 
desi gn f l ow condi t i ons pl ot t i ng f l ow ver sus di f f er ent i al  pr essur e.   
I nser t i on f l ow el ement s shal l  be Pi t ot - t ube t ype usi ng 304 st ai nl ess st eel  
as mat er i al .   Pr ovi de pi pe connect i ons.   Appl i cat i on shal l  be f or  wat er  
onl y.   Pr ovi de i nl i ne- magnet i c t ype wi t h l i ner  mat er i al  and t hi ckness t o 
mat ch t he pi pi ng.  Accur acy shal l  be pl us or  mi nus one per cent  of  r at e.   
Power  suppl y shal l  be 110 vol t  AC,  60 her t z.   Fur ni sh pr ef abr i cat ed cabl e 
f r om pr i mar y el ement  t o t r ansmi t t er .   Pr ovi de i nt egr al  i ndi cat i on of  f l ow.   
Fl ow swi t ch el ement s shal l  be dr y cont act  ( mer cur y swi t ch cont act s not  
accept abl e)  s i ngl e- pol e- dual - t hr ow r at ed f or  at  l east  120- vol t  AC,  4 
amper es or  125- vol t  DC,  0. 5- amper es.   Swi t ch encl osur e shal l  be NEMA 12,  
except  as not ed.   Mat er i al s and pr essur e r at i ngs shal l  be compat i bl e wi t h 
t he ser vi ce.   Fl ow swi t ch shal l  be paddl e,  pl unger ,  di f f er ent i al - pr essur e,  
or  ul t r asoni c t ype.   Ul t r asoni c f l ow swi t ches shal l  be pr ovi ded wi t h one 
f l ow set poi nt ,  unl ess ot her wi se not ed.   Pr ovi de i ndi v i dual  adj ust ment  of  
set poi nt  and t i me r esponse del ay.   Power  i nput :  115- vol t  AC,  s i ngl e phase,  
60 her t z.   Pr ovi de NEMA 4 encl osur e f or  el ect r oni cs and encapsul at ed sensor  
pr obes.   Use onl y when ot her  t ypes ar e not  r ecommended f or  t he ser v i ce.  
Fl ow cont r ol l er s shal l  i ncl ude adj ust ment s f or  set  poi nt ,  pr opor t i onal  
band,  r at e,  r eset ,  and speci f i c  gr avi t y.   Pr ovi de pr essur e gages i ndi cat i ng 
suppl y and cont r ol  pr essur es.   Pr ovi de c l eanout  push but t on f or  c l eani ng 
r est r i c t ed f eed or i f i ce wi t hout  di smant l i ng.   Desi gn shal l  ut i l i ze 
hi gh- t emper at ur e di aphr agms and gasket s,  and shal l  pr ovi de dust - t i ght  case,  
and cool i ng f i ns.

2. 12. 9   Densi t y El ement s and Tr ansmi t t er s

Shal l  be nucl ear  t ype and shal l  be accur at e wi t hi n 0. 001- SGU maxi mum.  
Si gnal  shal l  be l i near i zed.   Response of  measur ement  syst em shal l  pr ovi de 
adequat e r esponse t i me when t i ed t o mass f l ow.   Power  suppl y shal l  be 
115- vol t  AC,  s i ngl e phase 60- her t z.   Fur ni sh pr ef abr i cat ed cabl e as 
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r equi r ed f r om pr i mar y el ement  t o t r ansmi t t er .

2. 12. 10   Fl y Ash Level  Al ar ms

**************************************************************************
NOTE:   Al ar m sequence shal l  be t he f ol l owi ng.

Status Visual Audible

Normal Off Off

Alert Fast  Fl ash On

Acknowledge On Off

Ret ur n t o Nor mal Sl ow Fl ash Off

Ret ur n bef or e Acknowl edge Sl ow Fl ash Off

Acknowl edge ( Reset ) Off Off

Test On Off

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

Each f abr i c f i l t er  baghouse hopper  shal l  be pr ovi ded wi t h a f l y  ash l evel  
al ar m ut i l i z i ng nucl ear  t ype det ect or s.   The det ect or s shal l  be 
s i ngl e- poi nt  gamma sour ce and det ect i on uni t s.   The det ect or s shal l  be 
compl et e wi t h separ at el y mount ed el ect r oni c uni t s whi ch shal l  i ncl ude a 
l ocal  hi gh l evel  i ndi cat i ng l i ght  and r el ays f or  use wi t h annunci at i on 
syst em speci f i ed i n par agr aph ent i t l ed " Annunci at or s. "   Rel ays shal l  be 
r at ed 10 amper es,  120 vol t s AC.   Swi t ch housi ngs shal l  be dust pr oof  and 
shal l  be mount ed as one easi l y accessi bl e l ocat i on.   Det ect or  and sour ce 
el ect r oni cs shal l  be l ocat ed at  t he hopper  cont r ol  panel .   Det ect or  shal l  
be expl osi on pr oof  and have wat er j acket i ng.   Al ar m shal l  be abl e t o 
wi t hst and vi br at i on and t emper at ur es up t o 260 degr ees C 500 degr ees F.   
The sour ce shal l  have a l ockabl e shut t er  mechani sm oper at ed by an ext er nal  
handl e t o t ot al l y  i sol at e t he beam when i n t he c l osed posi t i on.   El ect r i cal  
wi r i ng schemat i c shal l  be f ur ni shed.   El ect r i cal  suppl y shal l  be 115 vol t s 
AC,  s i ngl e phase,  60 her t z.   Al ar m l evel  shal l  be l ocat ed at  t he 50 per cent  
hopper  capaci t y l evel .   Each hopper  shal l  have t wo sensor s;  one at  t he 
al ar m l evel  and one at  t he empt y l evel .   Level  r epr oduci bi l i t y  shal l  be 
wi t hi n one i nch.  Out door  component s shal l  oper at e bet ween [ _____]  degr ees C 
and 93 degr ees C degr ees F and 200 degr ees F.   Sour ce f or  each hopper  l evel  
sensor  shal l  be Cesi um 137.   Sour ce head shal l  be desi gned wi t h a spr i ng 
r et ur n of f  syst em i n t he event  of  r emot e cabl e act uat or  f ai l ur e.   Sour ce 
shal l  be i nt er l ocked wi t h hopper  access door s t o pr event  ent r y i nt o hopper  
unl ess sour ce has been secur ed.   Hopper  access door  key shal l  onl y be abl e 
t o open one pai r  of  hopper  door s.

2. 12. 10. 1   Hopper  Level  Si gnal s

Hopper  l evel  s i gnal s based on hopper  st at us i ndi cat or  syst em shal l  r epor t  
t o a mi cr opr ocessor  t hr ough a coaxi al  cabl e syst em.   Each hopper  shal l  have 
t wo i ndi cat or s,  one f or  f ul l  and one f or  empt y.   A f l ashi ng l i ght  shal l  
i ndi cat e a wal l  bui l dup.   Loss of  power  f or  any per i od of  t i me shal l  not  
r equi r e a r ecal i br at i on.   Encl osur e f or  mi cr opr ocessor  shal l  be [ NEMA 4]  
[ 12]  and shal l  be l ocat ed i n [ _____] .   Each gr oup of  det ect or  uni t s  f or  a 
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si ngl e f abr i c f i l t er  baghouse shal l  be i ncor por at ed i nt o t he uni t  al ar m 
syst em f or  i t s  r espect i ve baghouse so t hat  a hi gh l evel  i n any hopper  shal l  
i ndi cat e as par t  of  t he uni t  al ar m syst em.

2. 12. 11   Transmitters

Each t r ansmi t t er  shal l  be sel ect ed and adj ust ed f or  t he ser vi ce and 
oper at i ng condi t i ons r equi r ed and shal l  be desi gned t o oper at e at  t he 
maxi mum condi t i on expect ed.   Tr ansmi t t er s shal l  be el ect r oni c,  t wo- wi r e 
t ype wi t h 4- 20 mA cur r ent  s i gnal  out put  power ed by 24- vol t  DC sour ce unl ess 
speci f i ed ot her wi se.   Encl osur es shal l  have NEMA 4 r at i ng as a mi ni mum.  
Devi ces shal l  be desi gned t o oper at e cont i nuousl y under  t he ambi ent  
condi t i ons speci f i ed.   Fur ni sh condensi ng pot s f or  f l ow and l evel  
t r ansmi t t er s when r equi r ed by t he condi t i ons of  t he measur ed f l ui d.  Fur ni sh 
seal  pot s or  di aphr agm seal s wher e r equi r ed f or  t he f l ui d bei ng measur ed.   
Fur ni sh t r ansmi t t er  mount i ng br acket s sui t abl e f or  ei t her  sur f ace or  pi pi ng 
mount i ng.   Fur ni sh any power  suppl y,  t r ansf or mer ,  r ect i f i er ,  or  ot her  
devi ce r equi r ed t o i nt er f ace t he equi pment  wi t h t he syst em.   Magnet i c 
f l owmet er  t r ansmi t t er s ( s i gnal  conver t er s)  shal l  be compat i bl e wi t h t he 
pr i mar y el ement s.   Ul t r asoni c l evel  t r ansmi t t er s shal l  be pr ot ect ed f r om 
pr ocess f l ui d cor r osi on by r esi st ant  coat i ng or  mat er i al .  Temper at ur e 
compensat i on shal l  be wi t hi n accur acy r equi r ement s.   I nt egr al  out put  
i ndi cat i on shal l  be gr aduat ed i n engi neer i ng uni t s .   Accur acy shal l  be at  
l east  pl us or  mi nus 2 per cent  of  measur ed r ange.   Pr ovi de wi t h coaxi al  
cabl e f r om each pr obe t o each t r ansmi t t er .   Pr ovi de wi t h r ecommended 
i nst al l at i on har dwar e f or  f l ange mount i ng.   Tr ansmi t t er  shal l  use doppl er  
ef f ect  t o f i l t er  out  movi ng f i l l  mat er i al  dur i ng measur ement .

2. 12. 12   Li mi t  Swi t ches

Li mi t  swi t ches shal l  be pr ovi ded wi t h DPDT cont act s.   Li mi t  swi t ches shal l  
be pr ovi ded wi t h housi ng conf or mi ng t o NEMA 4 r equi r ement s.

2. 12. 13   Gage Gl asses

Gl ass shal l  be 20 mm 3/ 4 i nch bor osi l i cat e t ype c l ass r ed l i ne t ubul ar .   
Lengt h shal l  be a maxi mum of  915 mm 36 i nches per  sect i on.   Use mul t i pl e 
over l appi ng sect i ons f or  mor e t han 915 mm 36 i nches l engt h al l owi ng one 
i nch v i s i bl e over l ap bet ween sect i ons.   Gage val ves shal l  be of f set  wi t h 20 
mm 3/ 4 i nch uni on t ank connect i on.   Pr ovi de f our  guar d r ods wi t h hol der s.   
Dr ai n val ve shal l  be 15 mm 1/ 2 i nch gl obe- t ype needl e val ve.

2. 12. 14   Sol enoi d Val ves

Val ve body shal l  be br ass of  316 st ai nl ess- st eel  as r equi r ed by t he 
oper at i ng condi t i ons.   Coi l  shal l  be r at ed f or  cont i nuous oper at i on i n 
ambi ent  t emper at ur es up t o 50C.   Vol t age shal l  be 120 vol t s AC,  s i ngl e 
phase,  60 her t z.   Pr ovi de desi gn f eat ur es as r equi r ed t hat  i ncl ude 15 mm 
1/ 2 i nch t hr eaded condui t  hub,  expl osi on- pr oof  const r uct i on,  met al - t o- met al  
seat s,  and manual  oper at i on.

2. 12. 15   Sul f ur  Di oxi de Anal yzer s

Anal yzer s shal l  have a hi st or y of  successf ul  appl i cat i on i n coal - f i r ed 
boi l er  f l ue gas anal ysi s.   Per f or mance shal l  be unaf f ect ed by hi gh moi st ur e 
cont ent  and hi gh gr ai n l oadi ng.   Anal yzer s shal l  meet  or  exceed t he 
appl i cabl e r equi r ement s of  U. S.  EPA Regul at i on 40 CFR 60,  Appendi x B.  
Pr ovi de cont r ol  uni t s,  cal i br at i on gas,  s i gnal  cabl e,  mount i ng f l anges,  
accessor i es,  and appur t enances r equi r ed f or  i nt egr at i on of  t he anal yzer s 
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i nt o t he pr ocess cont r ol  syst em.

2. 12. 16   Fact or y Test s

Not i f y Cont r act i ng Of f i cer ,  i n wr i t i ng,  45 days pr i or  t o f act or y t est s.  
Conduct  st andar d t est s r equi r ed by t he appl i cabl e codes and st andar ds. The 
Cont r act i ng Of f i cer ' s r epr esent at i ve may be pr esent  as an obser ver  dur i ng 
f unct i onal  f act or y t est i ng t o assur e cor r ect  oper at i on of  c i r cui t s.  Per f or m 
f act or y cont r ol  syst ems t est s wi t h cont r ol  syst em component s and 
pr ef abr i cat ed cabl es connect ed t oget her ,  except  t r ansmi t t er s and cont r ol  
dr i ve uni t s.   Pr ovi de an open l oop t est  of  each cont r ol  syst em t o check f or  
c i r cui t  cont i nui t y.   Pr ovi de a compl et el y c l osed l oop s i mul at i on f or  each 
anal og cont r ol  syst em t o ver i f y f unct i on and r esponse,  and t o check 
di r ect i on of  r esponse.   Pr ovi de a compl et el y c l osed l oop s i mul at i on f or  
each di gi t al  cont r ol  syst em t o ver i f y sequence oper at i on,  t i mi ng,  and 
sof t war e i nt egr i t y.   Test  cont r ol  boar ds as f ol l ows:   Suppl y cont r ol  boar ds 
wi t h 115- vol t  AC,  60 her t z,  and oper at e each cont r ol  swi t ch and sel ect or  
swi t ch i n al l  posi t i ons t o ver i f y  t hat  cont r ol  c i r cui t s oper at e ash shown 
on t he schemat i c di agr ams.   Si mul at e r emot e cont act s and swi t ches wi t h 
j umper s at  t he appr opr i at e ext er nal  t er mi nal  bl ocks t o ver i f y pr oper  
c i r cui t  oper at i on.   Test  annunci at or  syst ems t o ver i f y t hat  annunci at or  
poi nt s oper at e cor r ect l y by j umper i ng or  oper at i ng al ar m i ni t i at i ng devi ce 
or  j umper i ng ext er nal  t er mi nal s f or  r emot e al ar m i nput s.

2. 12. 17   Nameplates

Pr ovi de pl ast i c,  engr aved namepl at es f or  r emot e mount ed devi ces.   Fabr i cat e 
namepl at es f r om l ami nat ed whi t e phenol i c pl ast i c wi t h bl ack engr aved 
l et t er s.   Si ze shal l  be 19 mm hi gh and 80 mm l ong 3/ 4 i nch hi gh and 3 
i nches l ong.   At t ach namepl at es wi t h per manent  adhesi ve or  scr ews.

2. 13   STRUCTURAL AND MI SCELLANEOUS STEEL

Pr ovi de st r uct ur al  and mi scel l aneous st eel  r equi r ed t o f r ame and suppor t  
t he spr ay dr yer  absor ber s,  f abr i c  f i l t er  baghouses,  duct wor k,  l i me sl ur r y 
pr epar at i on syst em,  and component  par t s and equi pment .   Pr ovi de st eel  
suppor t s,  access pl at f or ms,  gr at i ng wal kways and st ai r s f or  access t o spr ay 
dr yer  absor ber s,  f abr i c f i l t er  baghouses,  and ot her  equi pment ,  as speci f i ed 
i n par agr aph ent i t l ed " Access. "   St r uct ur al - st eel  suppor t s shal l  be 
desi gned t o suppor t  equi pment  f r om t he t op of  concr et e f oundat i ons set  at  
el evat i on [ _____]  (  150 mm 6 i nches abovegr ade) .   Al l  concr et e f oundat i ons,  
anchor  bol t s and gr out i ng wi l l  be pr ovi ded by t he Cont r act or .   The 
Cont r act or  shal l  al l ow 50 mm 2 i nches f or  gr out ,  so t hat  t he bot t om of  t he 
basepl at es pr ovi ded under  t hi s cont r act  shal l  be at  el evat i on [ _____] .   
Pr ovi de st eel  gi r t s,  pur l i ns,  br aces and f r ami ng r equi r ed f or  encl osur es.   
Compl i ance submi t t al s shal l  i ncl ude gener al  ar r angement  and out l i ne 
i nf or mat i on,  f oundat i on desi gn i nf or mat i on,  st r uct ur al  f abr i cat i on 
i nf or mat i on,  and er ect i on i nf or mat i on.   Unl ess ot her wi se speci f i ed,  al l  
s t r uct ur al  st eel  shal l  conf or m t o ASTM A36/ A36M,  as desi gnat ed i n t he 
AI SC 360,  Par t  I .   Hi gh- st r engt h st r uct ur al  st eel  as l i s t ed i n AI SC may be 
used i f  i t  conf or m t o t he appr opr i at e ASTM speci f i cat i on and subj ect  t o 
appr oval  of  t he Cont r act i ng Of f i cer .   St r uct ur al  s t eel  i ncl udes col umns,  
beams,  t r usses,  basepl at es,  gi r t s ,  secondar y br aci ngs,  pur l i ns,  gi r der s and 
hanger s of  st r uct ur al  st eel .   Mi scel l aneous st eel  i ncl udes st eel  ot her  t han 
st r uct ur al  st eel  such as edge pl at es,  handr ai l s ,  s t ai r s,  gr at i ng,  l adder s,  
and pl at e.  St r uct ur al  and mi scel l aneous st eel  shal l  be desi gned t o r esi st  
not  l ess t han t he mi ni mum l oadi ngs.   Desi gn,  f abr i cat i on,  and er ect i on of  
st r uct ur al  st eel  shal l  conf or m t o t he AI SC 360 Manual  of  St eel  
Const r uct i on.  St r uct ur al  component s shal l  be desi gned f or  wi nd l oads wi t h a 
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mi ni mum wi nd vel oci t y of  [ _____]  km/ s mph.   Desi gn f or  sei smi c l oads i n 
accor dance wi t h Sect i on 22 05 48. 00 20 MECHANI CAL SOUND VI BRATI ON AND 
SEI SMI C CONTROL.   The ent i r e st r uct ur e al ong wi t h component s shal l  be 
desi gned i n accor dance wi t h ear t hquake r egul at i ons f or  st r uct ur es l ocat ed 
i n Zone [ _____] .   The si t e per i ods shal l  be bet ween 0. 8 and 1. 2 seconds,  
whi chever  r esul t s i n t he hi ghest  l at er al  f or ce.   The t er m " W"  as used i n 
t he cal cul at i ons f or  sei smi c l oadi ng shal l  be i nt er pr et ed as t he nor mal  
oper at i ng wei ght  of  t he uni t  i ncl udi ng dead l oads.   Pl at f or m l i ve l oads may 
be excl uded.   The st r uct ur al  component s shal l  be desi gned f or  a snow 
l oadi ng of  [ _____]  kg per  squar e met er  pounds per  squar e f oot .   The 
st r uct ur al  component s shal l  be desi gned f or  dust  l oadi ng of  98 kg per  
squar e met er  20 pounds per  squar e f oot .   The st r uct ur al  component s shal l  be 
desi gned f or  dust  l oadi ng wher e appr opr i at e based on 1600 kg per  cubi c met er
 100 pounds per  cubi c f oot  mi ni mum.   Use a hi gher  l oad wher e appl i cabl e.   
Wal kways,  pl at f or ms,  and st ai r s shal l  be desi gned f or  l i ve l oads of  488 kg 
per  squar e met er  100 pounds per  squar e f oot pl us concent r at ed equi pment  
l oads.   St ai r  l i ve l oad shal l  be 610 kg per  squar e met er  125 pounds per  
squar e f oot  and shal l  be desi gned t o car r y t he l i ve l oad or  a movi ng 
concent r at ed l oad of  454 kg 1000 pounds,  whi chever  i s  gr eat er .   Roof  
pur l i ns shal l  be spaced so t hat  t he met al  r oof  deck span wi l l  not  exceed 
2. 13 met er s 7 f oot .   Desi gn f or  a r oof  dead l oad of  98 kg per  squar e met er  
20 pounds per  squar e f oot  and a l i ve l oad of  148 kg per  squar e met er  30 
pounds per  squar e f oot .

2. 13. 1   Gi r t s and Openi ng Fr ames

Pr ovi de gi r t s f or  suppor t  of  met al - wal l  panel s wi t h maxi mum spaci ng of  2. 13 
met er s 7 f oot  cent er - t o- cent er  and suppor t ed on t he out s i de f ace of  t he 
col umns.   Gi r t s shal l  have a gi r t  l i ne or  out s i de edge di st ance of  560 mm 1 
f oot  10 i nches f r om t he suppor t i ng col umn cent er l i ne.   Lowest  gi r t  on spr ay 
dr yer  absor ber s,  f abr i c f i l t er  baghouses,  and l i me sl ur r y pr epar at i on 
syst em encl osur e t o be l ocat ed abovegr ade ( El evat i on [ _____] )  wi t h suppor t  
at  base of  wal l  by Cont r act or .   Pr ovi de c l osed ends or  mi t er - cut  gi r t s at  
cor ner s.   Pr ovi de st r uct ur al  subf r ami ng f or  door s and vent i l at or s l ocat ed 
mor e t han [ _____]  above gr ade.   Cont r act or  wi l l  pr ovi de door s,  door  f r ames,  
and vent i l at or s and wi l l  al so pr ovi de necessar y st r uct ur al  subf r ami ng f r om 
t hese i t ems up t o [ _____]  above gr ade.

2. 13. 2   Sl i de Bear i ngs

Pr ovi de st r uct ur al  s l i de bear i ngs f or  spr ay dr yer  absor ber s,  duct wor k,  and 
f abr i c f i l t er  baghouse t o ensur e cor r ect  al i gnment ,  pr event  equi pment  
damage,  ensur e t hat  st r esses i n t he duct wor k,  f abr i c f i l t er  baghouse duct ,  
and suppor t s ar e not  excessi ve,  and t o al l ow ef f i c i ent  syst em oper at i on at  
condi t i ons.   Pr ovi de duct wor k and f abr i c f i l t er  baghouse suppor t s,  except  
at  t ot al l y  l at er al l y  r est r ai ned poi nt s,  wi t h st r uct ur al  s l i de bear i ngs.  
Const r uct  s l i de bear i ngs wi t h s l i de bar s or  ot her  met hods t o pr event  
possi bl e accumul at i on of  ash,  di r t ,  and ot her  mat er i al s on t he bear i ng 
ar ea.   Sl i de bear i ngs shal l  have f l uor opl ast i c sel f - l ubr i cat i ng bear i ng 
elements.

2. 13. 3   Mi scel l aneous St eel

Handr ai l  shal l  be 40 mm 1 1/ 2 i nch r ound bl ack st andar d wei ght  pi pe 
conf or mi ng t o ASTM A53/ A53M Type E or  S,  Gr ade B,  wi t h t wo hor i zont al  pi pe 
r uns at  584 mm and 1067 mm1 f oot  11 i nches and 3 f eet  6 i nches above t op of  
wal k i ng gr at i ng.   Handr ai l ,  accessor i es,  and ki ckpl at es shal l  be hot - di pped 
gal vani zed af t er  f abr i cat i on i n accor dance wi t h ASTM A123/ A123M.   
Ki ckpl at es shal l  be 6 mm 1/ 4 i nch t hi ck st eel  pl at e.   St eel  f l oor  gr at i ng 
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shal l  be one- pi ece,  r esi st ance- wel ded st eel  const r uct i on wi t hout  not chi ng 
of  bear i ng or  cr ossbar s bef or e wel di ng.   Mai n bar s shal l  be 5 mm 3/ 16 i nch 
t hi ck,  spaced not  mor e t han 30 mm 1 3/ 16 i nches on cent er s.   Ser r at e mai n 
bar s f or  out door  use.   Cr ossbar s shal l  be spaced at  f our  i nches on cent er s 
and shal l  be one of  t he f ol l owi ng shapes:   hexagon wi t h 8 mm 5/ 16 i nch 
di amet er  of  i nscr i bed c i r c l e;  r ect angul ar  13 by 5 mm 1/ 2 by 3/ 16 i nch;  
squar e 6 mm 1/ 4 i nch wi t h spi r al  t wi st ;  r ound 8. 33 mm 21/ 64 i nch di amet er .   
Gr at i ng mat er i al s shal l  be of  wel di ng qual i t y  and conf or m t o t he f ol l owi ng 
st andar ds:   ( 1)  Cr ossbar  -  ASTM A108 -  Gr ade 1010.   ( 2)  Mai n Bar s -  
ASTM A108 -  Gr ade 1015.   Gr at i ng f i ni sh shal l  be hot - di p gal vani zed af t er  
f abr i cat i on i n accor dance wi t h ASTM A123/ A123M.   St ai r s shal l  be open- r i ser  
t ype wi t h gr at i ng t r eads and gr at i ng l andi ngs conf or mi ng t o " St eel  Fl oor  
Gr at i ng"  an wi t h mai n bar s 25 by 5 mm 1 by 3/ 16 i nch( Ser r at e mai n bar s f or  
out door  use) .   St ai r  t r eads and l andi ngs shal l  be hot - di p gal vani zed af t er  
f abr i cat i on i n accor dance wi t h ASTM A123/ A123M.   St ai r s shal l  be suppor t ed 
wi t h car r i er  pl at es 65 by 5 mm 2 1/ 2 by 3/ 16 i nch by t r ead wi dt h t ack 
wel ded t o al l  bear i ng bar s and wi t h 5 mm 3/ 16 i nch f i l l et  wel ds ( one si de 
onl y)  t o t he f r ont  t wo and t he r ear  bear i ng bar s,  or  suppor t ed wi t h 35 by 
22 by 3 mm 1 3/ 8 by 7/ 8 by 1/ 8 i nch mi ni mum si ze angl e wel ded t o t he f r ont  
and r ear  bear i ng bar  ( one si de onl y) .   Pr ovi de subf r ami ng so gr at i ng span 
on l andi ngs does not  exceed 1067 mm 3 f eet  6 i nches.   Pr ovi de nosi ng on al l  
t r eads and at  t he head of  al l  s t ai r s.   Rai sed pat t er n f l oor  pl at e shal l  be 
6 mm 1/ 4 i nch mi ni mum t hi ckness wi t h sur f ace def or mat i on of  t he f our - way 
t ype.   Hot - di p gal vani ze r ai sed pat t er n f l oor  pl at e and st r ai ght en war ped 
pl at e af t er  gal vani z i ng so t hat  war page does not  exceed one i nch f or  ever y 
3 met er s 10 f eet  i n any di r ect i on.

2. 13. 4   Fabrication

Shop f abr i cat i on and assembl y of  st eel  st r uct ur es shal l  be done i n 
conf or mance wi t h AI SC Speci f i cat i ons,  Codes,  and St andar ds.   Fi el d wel di ng 
shal l  be shi el ded met al  ar c or  submer ged ar c.   Shop wel di ng shal l  be 
shi el ded- met al  ar c,  submer ged ar c,  f l ux- cor e ar c,  or  gas met al  ar c.  Wel di ng 
shal l  be done i n conf or mance wi t h t he r equi r ement s of  t he AWS D1. 1/ D1. 1M 
and AI SC Speci f i cat i ons.   Fi el d wel ds shal l  be shown on er ect i on dr awi ngs 
i n conf or mance t o t he appl i cabl e st andar ds.   Shop connect i ons shal l  be 
wel ded,  r i vet ed,  or  bol t ed wi t h hi gh- st r engt h bol t s at  t he Cont r act or ' s 
opt i on and as al l owed by t he sei smi c code.   Unl ess r est r i c t ed by 
consi der at i on of  c l ear ance or  sei smi c desi gn cr i t er i a,  f i el d connect i ons 
shal l  be shown as bol t ed f r i c t i on t ype usi ng ASTM A325M ASTM A325 or  
ASTM A490M ASTM A490 bol t s and shal l  be desi gned t o conf or m t o AI SC 
speci f i cat i on f or  " St r uct ur al  Joi nt s Usi ng ASTM A325M ASTM A325 or  
ASTM A490M ASTM A490Bol t s. "   For m and wel d handr ai l s and do not  exceed 1. 83 
met er s 6 f eet  f r om cent er - t o- cent er  of  post s.   Gr i nd wel ds smoot h and even 
wi t h t he sur f ace of  t he pi pe,  r emove wel d spl at t er .   Car ef ul l y  f or m 
t r ansi t i ons at  cor ner s wher e change of  di r ect i on or  el evat i on occur s as 
r equi r ed t o pr ovi de cont i nuous handr ai l .   Cl ear  col umns or  ot her  ver t i cal  
or  hor i zont al  pr oj ect i ons by at  l east  80 mm 3 i nches.   Fur ni sh pl at es and 
addi t i onal  i t ems as r equi r ed f or  f ast eni ng t o suppor t i ng member s.   Ext end 
ki ckpl at es 100 mm 4 i nches above t op of  gr at i ng and i nst al l  at  t he edge of  
uncover ed openi ngs and at  t he edge of  wal kways and pl at f or ms.  Ki ckpl at es 
shal l  be const r uct ed t o al l ow wat er  r un- of f .   Shop f abr i cat i on shal l  be as 
compl et e as possi bl e and wi t hi n st andar d i ndust r y pr act i ce.   Lar ge pi eces 
shal l  be l ef t  unassembl ed onl y t o t he ext ent  necessar y f or  shi pment .

2. 13. 4. 1   Grating

Fabr i cat e gr at i ng mai n bar s ver t i cal  wi t hi n a t ol er ance of  2. 5 mm per  25 mm 
0. 1 i nch per  i nch of  dept h wi t h t he l ongi t udi nal  bow bef or e f ast eni ng t o 
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suppor t s shal l  be l ess t han 1/ 200 of  t he l engt h and t he t r aver se bow bef or e 
f ast eni ng t o suppor t s shal l  be l ess t han 10. 41 mm i n one met er  3/ 8 i nch i n 
3 f eet .   Cr ossbar s shal l  not  devi at e f r om a st r ai ght  l i ne per pendi cul ar  t o 
t he mai n bar s by mor e t han 5. 21 mm i n one met er  3/ 16 i nch i n 3 f eet .   
Cr ossbar s shal l  mat ch cr ossbar s of  adj acent  sect i ons t o f or m a cont i nuous 
pat t er n of  st r ai ght  l i nes.   Gr at i ng panel s shal l  be cut  t o s i ze and pi ece 
mar ked.   Panel  wi dt h and l engt h t ol er ances shal l  be pl us or  mi nus 6 mm 1/ 4 
i nch.   Pr ovi de openi ngs i n gr at i ng as r equi r ed f or  i nst al l at i on of  pi pi ng 
and equi pment  f ur ni shed under  t hi s Cont r act .   Band openi ngs 100 mm 4 i nches 
and l ar ger  wi t h a met al  bar  same si ze as mai n bear i ng bar .   Wel d t o each 
bear i ng bar  wi t h 4. 76 mm 3/ 16 i nch f i l l et  wel d 19 mm 3/ 4 i nch l ong.   Tack 
wel d t o cr ossbar s.   Tr i m band open end of  gr at i ng at  head of  l adder ,  manway 
openi ng,  hi nged sect i ons,  and gr at i ng panel s wi t h f our  cr ossbar s or  l ess.   
Gr at i ng shal l  be r emovabl e.   Fast en r ai sed pat t er n f l oor  pl at e i n pl ace 
wi t h count er sunk st ai nl ess- st eel  scr ew at  each cor ner  of  each pi ece or  pl ug 
wel d wher e per manent  f ast eni ng i s  r equi r ed.   Scr ews shal l  be f l at head,  6 mm 
1/ 4 i nch,  nat i onal  coar se t hr ead st ai nl ess st eel ,  and shal l  be count er sunk.

2. 13. 4. 2   Stairs

Const r uct i on of  st r i nger s of  channel  sect i ons shal l  be adequat e t o car r y 
t he speci f i ed desi gn l oads wi t hout  excessi ve def l ect i on.   Const r uct  cr oss 
br ace st r i nger s t o pr ovi de l at er al  st abi l i t y  wher e t he hor i zont al  r un 
exceeds 3. 66 met er s 12 f eet .   Pr ovi de st r ut s and hanger s wher e r equi r ed t o 
sui t  speci f i ed l i ve l oad wi t h mi ni mum si ze as speci f i ed.   Bol t  t r ead t o 
st r i nger s wi t h a mi ni mum of  t wo 9. 53 mm 3/ 8 i nch,  nat i onal  coar se t hr ead,  
st ai nl ess st eel  bol t s.

2. 13. 5   Access

Pr ovi de access wal kways acr oss t op of  duct wor k f r om boi l er  encl osur es t o 
spr ay dr yer  absor ber s as i ndi cat ed.   Ext end wal kways t o f abr i c f i l t er  
baghouses as i ndi cat ed.   St ai r  access and pl at f or ms shal l  be suppl i ed t o 
f abr i c f i l t er  baghouse hopper  accessor i es.   Pr ovi de st ai r  access and 
wal kways f or  access t o t he t ube sheet  l evel  of  t he f abr i c f i l t er  baghouses 
wi t h connect i ng wal kways.   I nt er nal  and ext er nal  access wal kways,  l i ght s,  
and pl at f or ms shal l  be pr ovi ded t o access door s,  i nspect i on or  mai nt enance 
poi nt s,  and ot her  ar eas wher e access i s r equi r ed f or  oper at i on,  i nspect i on,  
t est i ng,  and mai nt enance.   Wal kways and pl at f or ms at  each l evel  shal l  be 
i nt er connect ed by wal kways at  t he same l evel .   Wal kways i ncl udi ng r oof ,  
shal l  be connect ed by st ai r s.   Caged l adder s shal l  be pr ovi ded at  each 
l evel  f or  secondar y egr ess.   Pr ovi de st ai r  access and pl at f or ms t o l i me 
syst em equi pment  l evel s.   Access shal l  be pr ovi ded f or  dust  val ves,  
manhol es,  poke hol es,  hopper  v i br at or s,  conveyor s,  expansi on j oi nt s,  
damper s,  por t i on of  t he duct wor k subj ect  t o dust  accumul at i on,  gas sampl i ng 
poi nt s and al l  par t s of  equi pment  r equi r i ng r out i ne mai nt enance,  r epai r  or  
r epl acement .   Handhol ds shal l  be pr ovi ded i nsi de and out s i de di r ect l y above 
each access door .   Access door s,  and mechani cal  and el ect r i cal  component s 
shal l  be accessi bl e f r om a wal kway or  pl at f or m.   Compl et e l ayout  of  access 
syst em shal l  be subj ect  t o appr oval  of  t he Cont r act i ng Of f i cer . Pr ovi de 
suppor t i ng st eel ,  gr at i ng,  handr ai l s ,  and k i ckpl at es el ect r i cal  l i ght s and 
out l et s f or  wal kways,  st ai r s and pl at f or ms.   Ar r angement ,  desi gn,  and 
f abr i cat i on of  access syst ems shal l  conf or m t o OSHA r egul at i ons.   Headr oom 
shal l  be 2. 13 met er s 7 f oot  c l ear .   Pr ovi de adequat e al l owance f or  
i nst al l at i on of  pi pi ng,  condui t ,  el ect r i cal  out l et s,  and l i ght i ng f i x t ur es.  
Desi gn ext er i or  wal kways and pl at f or ms whi ch wi l l  be l ocat ed above duct wor k 
or  ot her  ar eas r equi r i ng i nsul at i on and l aggi ng t o al l ow a mi ni mum of  150 mm
 6 i nches c l ear ance bet ween l aggi ng and bot t om of  wal kway st r uct ur al  st eel  
assumi ng t hat  i nsul at i on and l aggi ng wi l l  be pl aced on t op of  duct wor k 
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st i f f ener s.   St ai r s,  wal kways,  pl at f or ms,  and l adder s and t hei r  ver t i cal  
suppor t  st eel  shal l  be l ocat ed a mi ni mum di mensi on of  0. 91 m 3 f oot  f r om 
t he out s i de col umn r ow cent er l i ne of  st r uct ur es f or  whi ch t he Cont r act or  
wi l l  be suppl y i ng and i nst al l i ng met al  wal l  panel .   Wal kways wi dt h shal l  be 
0. 91 m 3 f oot ,  mi ni mum.   I ncl ude handr ai l  and k i ckpl at es ar ound pl at f or ms.   
Desi gn access st ai r s,  as speci f i ed.   Access st ai r s  wi dt h shal l  be 0. 91 m 3 
f oot ,  mi ni mum.   I ncl ude handr ai l  al ong bot h s i des,  t op r ai l  t o be 762 t o 
813 mm 2 f oot  6 i nches t o 2 f oot  8 i nches above edge of  t r ead.   St ai r s 
shal l  be open- r i ser  t ype.   St ai r  t r eads shal l  be as speci f i ed.   St ai r s 
shal l  have a mi ni mum of  229 mm 9 i nch t r ead and a maxi mum of  203 mm 8 i nches
 r i se.   Mi ni mum wi dt h of  l adder s shal l  be 457 mm 1 f oot  6 i nches.   Rung 
di amet er  shal l  be 19 mm 3/ 4 i nch.   Rungs shal l  be spaced at  300 mm 12 i nch 
on cent er s.   Si de r ai l s  shal l  be a mi ni mum of  9. 53 by 63. 50 mm 3/ 8 by 2 1/ 2 
i nch.   Ext er i or  l adder s and cages shal l  be hot - di p gal vani zed af t er  
f abr i cat i on i n conf or mance wi t h ASTM A123/ A123M.   Pr ovi de gas- t i ght  and 
l i qui d- t i ght  access door s t o f aci l i t at e ent r y t o par t s of  t he f l ue gas 
c l eani ng syst em.   Access door s shal l  be 610 mm 24 i nch mi ni mum di amet er  and 
t he qui ck openi ng t ype.   Access door s shal l  have et hyl ene pr opyl ene 
t er pol ymer  ( EPDM)  gasket s.   Pr ovi de access door s wi t h hi nges t o suppor t  
door  when open.   Pr ovi de access door s wi t h ext er nal  l at ches and t i ght eni ng 
devi ces whi ch al l ow f or  gasket  shr i nkage wi t hout  l oss of  gas- t i ght  seal .   
Pr ovi de saf et y chai ns on access door s t o al l ow door  t o be cr acked open 
sl i ght l y bef or e openi ng compl et el y.   Pr ovi de a means of  padl ocki ng access 
door s i n t he open posi t i on.   Pr ovi de i nsi de and out s i de handhol ds di r ect l y 
above each access door .

2. 13. 6   Per sonnel  Access Requi r ement s

2. 13. 6. 1   Cl ass 1

Regul ar l y at t ended ar eas shal l  have access oper at i ng pl at f or ms whi ch ar e 
f ul l y  accessi bl e by st ai r s.   No l adder  or  shi ps l adder s f or  access wi l l  be 
per mi t t ed.   Ar eas i ncl uded:   Lubr i cat ed equi pment ,  bear i ngs,  i nst r ument s,  
val ve oper at or s,  damper  oper at or s,  damper  l i nkages and dr i ves,  t est  por t s,  
i nst r ument  connect i ons,  and equi pment  r equi r i ng access dur i ng oper at i on and 
f or  nor mal  day- by- day i nspect i on and mai nt enance.   Pl at f or ms at  same 
el evat i on on each si de of  equi pment  or  bui l di ng shal l  have a wal kway 
connect i ng t he t wo si des.

2. 13. 6. 2   Cl ass 2

Mai nt enance access ar eas such as expansi on j oi nt s,  duct  access door s,  
saf et y val ves,  val ve packi ng,  and ot her  ar eas r equi r i ng access ever y t wo 
year s or  mor e,  shal l  have access pl at f or ms of  adequat e s i ze t o per mi t  t wo 
peopl e t o wor k,  1. 12 met er  12 squar e f eet  mi ni mum,  wi t h access l adder s and 
mai nt enance access wal kways f or  r eachi ng t he pl at f or ms i n accor dance wi t h 
t he f ol l owi ng:   Mai nt enance access wal kways shal l  be not  l ess t han 610 mm 2 
f oot  i n wi dt h.   Ladder s shal l  be as speci f i ed i n par agr aph ent i t l ed 
" Access. "   Headr oom shal l  be 2. 13 met er s 7 f oot c l ear  except  2 met er s 6 f oot  
6 i nches wi l l  be al l owed i n t i ght  l ocat i ons.   Pr ovi de adequat e al l owance 
f or  i nst al l at i on of  Gover nment ' s pi pi ng,  condui t ,  and l i ght i ng f i x t ur es.   
Pr ovi de at  l east  t wo avenues of  escape f r om saf et y val ves or  ot her  
hazar dous equi pment .

2. 13. 6. 3   Cl ass 3

Mai nt enance access ar eas,  wher e access i s onl y r equi r ed f or  pai nt i ng,  
r ei nsul at i on,  or  r epl acement  of  component s whi ch have a ser vi ce l i f e of  10 
year s or  mor e,  shal l  be met  by pr ovi di ng f aci l i t i es t o enabl e t he er ect i on 
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of  pat ent  scaf f ol di ng,  t empor ar y l adder s,  pl at f or ms and saf et y net s t o 
saf el y per f or m t he wor k i nvol ved.

2. 13. 6. 4   Mai nt enance Access Requi r ement s

Pr ovi de r ot at i ng machi ner y and mechani cal  equi pment  component s wei ghi ng i n 
excess of  91 kg 200 pounds wi t h monor ai l s and eyebol t s t o per mi t  t he 
equi pment  t o be r emoved and l ower ed t o gr ade i n a s i ngl e l i f t .

2. 13. 7   Painting

The st eel  sur f aces must  be dr y and cl ean i n accor dance wi t h t he f ol l owi ng 
r equi r ement s.   Remove gr ease,  oi l s ,  and cont ami nant s as out l i ned i n 
SSPC SP 1.   Remove wel d spat t er  and gr i nd bur r s on cut  edges and r ough 
wel ds smoot h.   Bl ast - c l ean sur f aces af t er  f abr i cat i on,  i n accor dance wi t h 
SSPC SP 6/ NACE No. 3 and pr of i l e dept h f r om 0. 038 t o 0. 064 mm 1. 5 t o 2. 5 mi l s.   
Appl y f i r st  coat  bef or e any r ust  bl oom f or ms.   Appl y one coat ,  dr y f i l m 
t hi ckness of  0. 076 mm t hr ee mi l s,  of  any of  t he or gani c z i nc- r i ch pr i mer s 
meet i ng t he r equi r ement s of  SSPC PS 12. 01,  wi t h a mi ni mum of  82 per cent  
z i nc i n t he dr y f i l m.   Appl y pr i mer  i n accor dance wi t h manuf act ur er ' s 
r ecommendat i ons.   Appl y pr i mer  t o st eel  sur f aces except  t he ar eas wi t hi n 50 
mm 2 i nches adj acent  t o f i el d wel ds and sur f aces speci f i ed t o be hot - di p 
galvanized.

PART 3   EXECUTI ON

3. 1   INSPECTION

As equi pment  i s  del i ver ed t o t he j obsi t e,  i t  shal l  r ecei ve a pr el i mi nar y 
i nspect i on by Cont r act or  Qual i t y Cont r ol  Repr esent at i ve and t he Cont r act i ng 
Of f i cer .   The i nspect i on wi l l  be cont i nued dur i ng t he i nst al l at i on af t er  
i nst al l at i on,  and dur i ng t est i ng.   The r i ght  i s  r eser ved t o i nspect  
equi pment  at  t he pl ant  of  t he manuf act ur er ,  dur i ng or  af t er  manuf act ur e,  
and t o r equi r e r easonabl e wi t ness t est s bef or e shi pment s ar e made.
Gover nment  and Cont r act or  Qual i t y  Cont r ol  Repr esent at i ves shal l  be al l owed 
unr est r i ct ed access t o manuf act ur i ng and f abr i cat i on f aci l i t i es.   Any 
equi pment  r ej ect ed shal l  be ei t her  cor r ect ed or  r epl aced bef or e 
i nst al l at i on.   The Cont r act or  shal l  pr ovi de f i el d r epr esent at i ves f or  
t echni cal  di r ect i on of  t he er ect i on,  st ar t up,  and t est i ng of  t he FGD syst em 
by t he Cont r act or  and f or  t r ai ni ng of  t he Gover nment ' s oper at i ng per sonnel .

3. 1. 1   Cont r act or  Const r uct i on Repr esent at i ves

The Cont r act or  shal l  f ur ni sh exper i enced,  compet ent ,  cont r act or  
const r uct i on r epr esent at i ves i ncl udi ng t r avel  and l i v i ng expenses,  t o 
advi se and consul t  t he Cont r act or  r egar di ng er ect i on pr ocedur es and qual i t y  
st andar ds f or  t he equi pment  f ur ni shed.   These i nspect i on ser vi ces shal l  be 
f ur ni shed f r om r ecei pt  of  mat er i al s at  t he j obsi t e unt i l  t he equi pment  and 
mat er i al  f ur ni shed under  t hi s cont r act  i s  r eady f or  oper at i on by t he 
Gover nment .   The cont r act or  const r uct i on Repr esent at i ve shal l  be 
r esponsi bl e f or  t he i nvent or y and i nspect i on of  equi pment  and mat er i al  
f ur ni shed under  t hi s cont r act  at  del i ver y t o det er mi ne i f  t he equi pment  and 
mat er i al  meet s t he r equi r ement s of  t he speci f i cat i ons f or  t he Cont r act or ' s 
pur pose of  r ecover i ng,  at  t he Cont r act or ' s opt i on,  t he cost  of  new 
equi pment  and mat er i al s or  t he cost  of  cor r ect i ons or  modi f i cat i ons t o t he 
equi pment ,  and mat er i al s f r om t he Cont r act or ' s,  subcont r act or s,  or  
suppliers.
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3. 1. 2   Cont r act or  Const r uct i on Repr esent at i ve Ar eas of  Wor k

The cont r act or  const r uct i on r epr esent at i ve shal l  advi se and consul t  wi t h 
t he Cont r act or  r egar di ng t he pr oper  r emoval  of  equi pment  f r om r ai l  car s,  
t r ucks,  and ot her  means of  shi pment ,  and t he movement  of  mat er i al  t o and 
f r om st or age f aci l i t i es.   Cont r act or  shal l  advi se Cont r act i ng Of f i cer  
r egar di ng t he need f or  var i ous c l asses of  st or age f aci l i t i es.   The 
Cont r act or  shal l  advi se t he Cont r act i ng Of f i cer  r egar di ng t he pr ot ect i on of  
equi pment  whi l e i n st or age.   Cont r act or  shal l  r evi ew t he st at us of  st or ed 
equi pment  and advi se t he Cont r act i ng Of f i cer  of  any condi t i on not  i n 
conf or mance wi t h t he Cont r act or ' s  st or age r equi r ement s.   Cont r act or  shal l  
r evi ew t he st or age f aci l i t i es t o ensur e t he f ol l owi ng:

a.   Pr ot ect i on of  mot or s,  el ect r i cal  equi pment ,  and machi ner y of  al l  k i nds 
agai nst  cor r osi on,  moi st ur e det er i or at i on i ncl udi ng t empor ar y wi r i ng of  
mot or s space heat er s whi l e i n st or age,  mechani cal  i nj ur y,  and 
accumul at i on of  di r t  or  ot her  f or ei gn mat t er .

b.   Pr ot ect i on of  exposed machi ned sur f aces and unpai nt ed i r on and st eel  as 
necessar y wi t h sui t abl e r ust - pr event i ve compounds.

c.   Pr ot ect i on of  bear i ngs and si mi l ar  i t ems wi t h gr ease packi ng or  oi l  
lubrication.

d.   Handl i ng and st or i ng of  st eel  pl at e,  br eechi ng sect i ons,  damper s,  
expansi on j oi nt s,  and s i mi l ar  i t ems,  i n a manner  t o pr event  def or mat i on.

e.   Bl ocki ng equi pment  and mat er i al  st or ed out door s,  at  l east  6 i nches 
above t he gr ound and ar r angi ng f or  nat ur al  dr ai nage wi t h equi pment  
dr ai n connect i on open,  but  pr ot ect ed.

Cont r act or  Const r uct i on Repr esent at i ve shal l  advi se and consul t  wi t h t he 
Cont r act or  r egar di ng t he er ect i on of  st r uct ur al  and mi scel l aneous st eel ,  
i nst al l at i on,  and r et i ght eni ng of  val ves,  wel di ng of  pi pi ng,  i nst al l at i on 
of  i nst r ument s and cont r ol s,  i nst al l at i on of  i nsul at i on and l aggi ng,  
er ect i on of  br aci ng and scaf f ol di ng,  gr out i ng,  r et ouchi ng pai nt  sur f aces,  
pr ot ect i on of  equi pment  f r om f r eezi ng,  and al i gnment  of  equi pment .

3. 1. 3   Fi el d Ser vi ce Engi neer  Repr esent at i ves

Cont r act or  shal l  i ncl ude i n hi s bi d t he cost  of  t he ser vi ces of  compet ent ,  
qual i f i ed f i el d ser vi ce engi neer s f r om t he manuf act ur er s of  pur chased 
equi pment .   Fi el d ser vi ce engi neer s shal l  pr ovi de consul t i ng and advi s i ng 
ser vi ces r equi r ed f or  pl aci ng equi pment  i nt o successf ul  oper at i on.   Fi el d 
ser vi ce engi neer s shal l  be pr ovi ded f or  t he spr ay dr yer ,  f abr i c f i l t er  
baghouse,  hopper  heat er s,  f l y  ash l evel  det ect or s,  i nduced dr af t  f ans,  
pumps,  damper s,  cont r ol  val ves,  ai r  pol l ut i on moni t or s,  FGD syst em 
panel boar d,  and anal og cont r ol  syst ems.   Fi el d ser vi ce engi neer s shal l  
per f or m an i nspect i on pr i or  t o st ar t up t o ver i f y t hat  t he uni t  i s  i nst al l ed 
i n conf or mance wi t h t he manuf act ur er ' s r ecommendat i ons.   A wr i t t en r epor t  
of  t he i nspect i on,  per f or med by t he f i el d ser vi ce engi neer ,  shal l  be 
submi t t ed t o t he Cont r act i ng Of f i cer  st at i ng hi s f i ndi ngs i ncl udi ng t he 
accept abi l i t y  of  t he FGD syst em f or  f i el d per f or mance t est s wi t hi n 15 
cal endar  days af t er  hi s i nspect i on.   Fi el d ser vi ce engi neer  shal l  be on 
cal l  f or  30 days af t er  st ar t - up.
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3. 2   I NSULATI ON I NSTALLATI ON

3. 2. 1   General

I nsul at i on shal l  be appl i ed wi t h i nt er r upt i ons t o per mi t  access door s,  
i nspect i on door s,  f l anges,  and ot her  speci al  f eat ur es t o be opened or  
r emoved f or  i nspect i on or  mai nt enance wi t hout  di st ur bi ng t he i nsul at i on.  
Boxout s ar ound code st ampi ng symbol s and namepl at es shal l  be pr ovi ded.  
Doubl e t hi ckness i nsul at i on shal l  be i nst al l ed wi t h t he j oi nt s of  t he t wo 
l ayer s st agger ed.   Cr acks,  voi ds,  and depr essi ons i n l ayer s of  i nsul at i on 
shal l  be f i l l ed wi t h sui t abl e i nsul at i ng cement s bef or e appl i cat i on of  
anot her  l ayer  of  i nsul at i on as r equi r ed t o al l ow f or  t her mal  expansi on 
movement s whi ch mi ght  cause cr acks or  t ear s i n t he i nsul at i on.   I nsul at i on 
shal l  be i nst al l ed bet ween st i f f ener s or  over  st i f f ener s i n such a manner  
t hat  st i f f ener s ar e compl et el y i nsul at ed.   Addi t i onal  i nsul at i on or  casi ng 
spacer s shal l  be i nst al l ed bet ween st i f f ener s so t hat  a uni f or m l evel  
sur f ace i s achi eved.   The i nt ent  of  t hi s i nsul at i ng pr ocedur e i s t o pr event  
a di r ect  met al  pat h bet ween i nsi de t he dr y FGD syst em and ambi ent  ai r .  
I nsul at i on shal l  be secur el y wi r ed and l aced i n pl ace usi ng No.  14 dead 
sof t  t ype 302 st ai nl ess st eel  wi r e,  conf or mi ng t o ASTM A580/ A580M.

3. 2. 2   Bl ock and Mi ner al  Fi ber boar d I nsul at i on I nst al l at i on

Bl ock and mi ner al  f i ber boar d i nsul at i on shal l  be hel d i n pl ace wi t h 
i nsul at i on l ugs spaced on not  gr eat er  t han 300 by 450 mm 12 by 18 i nch 
cent er .   The l ugs shal l  be st ud t ype wel ded i n pl ace.   Bl ocks shal l  be 
r ei nf or ced on t he ext er i or  f ace wi t h expanded met al ,  i f  necessar y,  t o 
pr event  saggi ng or  cut t i ng of  t he i nsul at i on by t he l aci ng wi r e.   Bl ock and 
mi ner al  f i ber boar d i nsul at i on of  t he speci f i ed t hi ckness shal l  be secur el y 
wi r ed i n pl ace over  t he ent i r e sur f ace by means of  wi r e t hr eaded t hr ough 
t he l ugs bot h ways,  pul l ed t i ght  wi t h t he ends of  t he wi r e l oops t wi st ed 
t oget her  wi t h pl i er s,  bent  over ,  and car ef ul l y  pr essed i nt o t he sur f ace of  
t he i nsul at i on.

3. 2. 3   Mi ner al  Fi ber  Bl anket  I nsul at i on I nst al l at i on

Mi ner al  f i ber  bl anket  i nsul at i on shal l  be hel d i n pl ace wi t h speed washer s 
and i mpal i ng pi ns spaced on cent er s not  exceedi ng 300 mm 12 i nches.   
Mi ner al  f i ber  bl anket  i nsul at i on shal l  be pr ovi ded wi t h expanded met al  
r ei nf or cement  on t he out er  sur f ace and wi r e mesh or  expanded met al  on t he 
i nner  sur f ace.   Sect i ons of  t he bl anket s shal l  be t i ght l y but t ed and j ammed 
t oget her ,  and secur el y t i ed f or  maxi mum seal i ng at  j oi nt s.   The bl anket  
shal l  be secur ed at  j oi nt s t o pr event  peel i ng or  bul gi ng away f r om bl anket  
edges.   Car e shal l  be t aken i n appl y i ng speed washer s so t hat  t he desi gned 
t hi ckness of  i nsul at i on i s not  r educed when washer s ar e i nst al l ed.

3. 2. 4   Pr ot ect i on Fr om I nsul at i on Mat er i al s

Equi pment  and st r uct ur es shal l  be adequat el y pr ot ect ed f r om damage f r om 
i nsul at i on mat er i al s.   Af t er  compl et i on of  t he wor k,  equi pment  and 
st r uct ur es shal l  be c l eaned,  r epai r ed,  and r est or ed t o t hei r  or i gi nal  
st at e.   Casi ngs whi ch become cor r oded,  di scol or ed,  or  ot her wi se damaged 
shal l  be r epai r ed by r epl acement  of  casi ng or  ot her  means accept abl e t o t he 
Cont r act i ng Of f i cer .
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3. 3   CASI NG I NSTALLATI ON

3. 3. 1   St r uct ur al  St eel  Gr i d Syst em

Casi ng shal l  be i nst al l ed on al umi ni zed st r uct ur al  st eel  gr i d syst em of  
subgi r t s desi gned,  f ur ni shed,  and i nst al l ed by t he Cont r act or .   The 
subgi r t s shal l  be of  suf f i c i ent  s i ze,  gage,  and dept h t o pr ovi de adequat e 
suppor t  and a smoot h ext er i or  sur f ace and shal l  be wel ded t o t he equi pment  
and st r uct ur al  suppor t  sur f aces.   Subgi r t s shal l  be of  suf f i c i ent  dept h t o 
pr ovi de f or  appl i cat i on of  t he f ul l  t hi ckness of  i nsul at i on over  t he 
st i f f ener s,  access door s,  f l anges,  r i bs,  and ot her  sur f aces havi ng uneven 
cont our s t o pr ovi de a smoot h f i ni shed sur f ace.   Subgi r t s on ver t i cal  and 
bot t om sur f aces shal l  be at  a maxi mum spaci ng of  1220 mm f our  f eet on 
cent er s.   Subgi r t s on r oof  sur f aces shal l  be at  a maxi mum spaci ng of  600 mm 
t wo f eet  on cent er s.   The wal k i ng sur f aces shal l  be such as t o t r ansmi t  an 
ext er nal  114 kg 250 pound wal k i ng l oad f r om t he casi ng t o t he st r uct ur al  
st eel  gr i d syst em wi t hout  compr essi on of  t he i nsul at i on mat er i al .

3. 3. 2   Access Openi ngs

Access door s and ot her  penet r at i ons t hr ough t he i nsul at i on shal l  have 
i nsul at i on f i t t ed c l osel y t o t he f i t t i ngs and shal l  be neat l y f r amed and 
f l ashed t o make weat her t i ght  and t o cr eat e a pl easi ng appear ance.   Hi nged 
or  l i f t - of f  door s desi gned f or  conveni ent  openi ng or  r emoval  shal l  be 
pr ovi ded wi t h namepl at es,  code st ampi ngs,  and nonpr oj ect i ng connect i ons at  
al l  access openi ngs.   Access openi ngs shal l  be pi t ched f or  wat er  r unof f  and 
have f l ashi ng at  door  head as shown i n SMACNA 1793.

3. 3. 3   Weatherproofing

I nst al l  casi ng wi t h pr oper  over l ap t o make t he i nst al l at i on weat her t i ght .  
The casi ng shal l  be car ef ul l y  f abr i cat ed and f i t t ed t o ensur e a neat  
appear ance.   Pr ovi de c l osur es,  f l ashi ngs,  and seal s.   The open ends of  
f l ut ed sect i ons shal l  be pr ovi ded wi t h t i ght f i t t i ng c l osur e pi eces.  
Fl ashi ng shal l  be sui t abl y f or med and i nst al l ed so t hat  wat er  cannot  ent er  
and wet  t he i nsul at i on.   The f l ashi ng shal l  be desi gned and i nst al l ed t o 
r eadi l y dr ai n any wat er  t hat  mi ght  ent er .   Joi nt s or  openi ngs i n casi ng 
whi ch cannot  be ef f ect i vel y seal ed f r om ent r y of  moi st ur e by f l ashi ngs or  
l aps shal l  be weat her pr oof ed by appl i cat i on of  an al umi num- pi gment ed seal er  
manuf act ur ed f or  t hi s t ype of  ser vi ce.

3. 3. 4   Convect i on St ops

Fur ni sh and i nst al l  convect i on st ops on ver t i cal  sur f aces over  3. 70 met er s 
12 f eet  t al l .   The maxi mum i nt er val  bet ween convect i on st ops shal l  be 3. 70 
met er s 12 f eet .   The convect i on st ops shal l  consi st  of  st eel  channel s or  Z 
girts.

3. 3. 5   Casi ng At t achment

At t ach al umi num casi ng t o t he st eel  st r uct ur al  member s by means of  No.  14 
st ai nl ess st eel  ser i es 300 sel f - t appi ng scr ews on 300 mm 12 i nch cent er s.   
Fast en ver t i cal  l aps and f l ashi ng by means of  10 mm 3/ 4 i nch No.  14 
st ai nl ess st eel  ser i es 300 sheet  met al  scr ews on 300 mm 12 i nch cent er s.   
Exposed scr ews shal l  have al umi num or  st ai nl ess st eel  backed neopr ene 
washer s pr eassembl ed t o scr ews.   I nst al l at i on shal l  be such t hat  t he 
i nsul at i on i s not  compr essed bel ow nomi nal  t hi ckness.
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3. 4   FI ELD I NSPECTI ONS AND TESTS

3. 4. 1   General

Fi el d t est i ng of  t he equi pment  pr ovi ded under  t hi s  cont r act  shal l  i ncl ude 
t he t est s speci f i ed her ei n.   Fi el d t est i ng wi l l  be per f or med by t he 
Cont r act or  and obser ved by t he Cont r act or ' s f i el d r epr esent at i ves as 
i ndi cat ed i n Sect i on  01 45 00. 00 10 01 45 00. 00 20 01 45 00. 00 40 QUALI TY 
CONTROL.   I f  t he equi pment  f ai l s  t o per f or m as r equi r ed by t hi s 
speci f i cat i on dur i ng any of  t hese t est s due t o any def i c i ency i n t he 
Cont r act or ' s wor k,  t he cost  of  any r epai r s and any r et est i ng r equi r ed as a 
r esul t  of  such def i c i ency shal l  be bor ne by t he Cont r act or .

3. 4. 2   Hydr ost at i c Test s

Af t er  er ect i on,  pi pi ng syst ems shal l  be gi ven a hydr ost at i c t est  50 per cent  
i n excess of  t he desi gn wor ki ng pr essur e i n accor dance wi t h t he ASME BPVC 
Boi l er  and Pr essur e Vessel  Codes ( Sect i ons I ,  I I ,  V,  VI I I ,  and I X)  and t he 
appl i cabl e por t i ons of  ASME B31. 1.   Hydr ost at i c t est s shal l  be conduct ed 
bef or e any pi pi ng syst ems ar e encased by j acket i ng or  i nsul at i on.   
Cont r act or  shal l  pr ovi de col d wat er  f or  t he t est s and sui t abl e di sposal  
f aci l i t i es f or  wast ewat er  af t er  t est s ar e compl et e.   Cont r act i ng Of f i cer  
has opt i on t o pr ovi de or  not  pr ovi de col d wat er  or  di sposal  f aci l i t i es.   
Cont r act or  shal l  f ur ni sh necessar y equi pment  and mat er i al s r equi r ed f or  
t est i ng i ncl udi ng pumps,  gages,  t empor ar y bl ank- of f  pl at es,  gasket s,  
anchor s,  and br aci ng r equi r ed t o conduct  t est s.   Cont r act or  shal l  f ur ni sh 
and i nst al l  an accur at e pr essur e r ecor der  and cont i nuousl y r ecor d t he 
pr essur e dur i ng t he compl et e hydr ost at i c t est .   Cont r act or  wi l l  f ur ni sh and 
i nst al l  adequat e r el i ef  val ves t o l i mi t  t he maxi mum pr essur e t hat  can be 
devel oped dur i ng t he hydr ost at i c t est  t o t he speci f i ed t est  pr essur e.  Tanks 
wi l l  by hydr ost at i cal l y  t est ed wi t h c l ear  wat er  by f i l l i ng t o not  l ess t han 
150 mm si x i nches f r om t he t ank t op.   Wel ds at  t ank bot t om wi l l  be t est ed 
usi ng a bubbl e t echni que,  as speci f i ed i n ASTM E515.

3. 4. 3   Smoke Test s

Spr ay dr yer  absor ber  vessel s,  f abr i c f i l t er  baghouse modul es and br eechi ng 
wi l l  be gi ven a smoke t est  wi t h smoke bombs pr oduci ng a l ar ger  vol ume t han 
avai l abl e i n t he FGD syst em.   The pur pose of  t hi s t est  i s  t o det ect  l eaks 
due t o shop and f i el d wel di ng and at  expansi on j oi nt s ar ound seal s.   Test  
wi l l  be made by seal i ng gas i nl et s,  out l et s,  and ot her  openi ngs.   Pr essur e 
wi l l  be pr oduced wi t h a speci al  pr essur e f an or  wi t h compr essed ai r .  
Test i ng equi pment  and mat er i al s wi l l  be pr ovi ded by t he Cont r act or .  Per f or m 
t est i ng pr i or  t o t he pl acement  of  i nsul at i on and l aggi ng.   Leaks f ound 
dur i ng t he t est  wi l l  be r epai r ed and t he equi pment  wi l l  be r et est ed unt i l  
compl et e syst em i s accept abl e.   Conduct  t est s at  a pr essur e of  1245 Pa 5 
i nches W. C.   Measur e pr essur e wi t h a sui t abl e wat er  manomet er .  
Hi gh- i nt ensi t y whi t e smoke bombs shal l  be used t o pr ovi de t he means f or  
l eak det ect i on.   Cont r act or  shal l  pr ovi de equi pment  and mat er i al s r equi r ed 
f or  t he t est s i ncl udi ng f ans,  compr essor ,  bl ank- of f  pl at es,  gasket s,  and 
smoke bombs.   Not i f y t he Cont r act i ng Of f i cer  48 hour s i n advance pr i or  t o 
conduct i ng any smoke t est s.   Test s wi l l  be wi t nessed by t he Gover nment ' s 
Fi el d Repr esent at i ve.

3. 4. 4   Accept ance Test s

**************************************************************************
NOTE:   Met hod 17 of  40 CFR 60 may be used as an 
al t er nat i ve t o Met hod 5.   Speci f y  t hat  t est i ng shal l  
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i nc l ude soot bl owi ng wher e appl i cabl e i n cer t ai n 
st at es.   I f  necessar y pr ovi de f or  st eam vent i ng.  
Test  wi t h f uel  c l ose t o desi gn par amet er s.   Oper at e 
boi l er  c l ose t o desi gn par amet er s.

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

**************************************************************************
NOTE:   Si nce most  Navy f aci l i t i es ar e not  base 
l oaded det er mi ne t ur n down capabi l i t i es of  syst em.

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

Af t er  a per i od of  i ni t i al  oper at i on,  a per f or mance t est  wi l l  be conduct ed 
on t he [ ent i r e st eam pl ant ]  [ dr y FGD syst em] .   Conduct  t est s t o det er mi ne 
i f ,  accor di ng t o t he Cont r act i ng Of f i cer ,  equi pment  and syst ems pr ovi ded 
under  t hi s cont r act  appear  t o be oper at i ng i n a r el i abl e and sat i sf act or y 
manner .   Test s wi l l  be conduct ed t o det er mi ne i f  t he equi pment  i s  
per f or mi ng as speci f i ed.   Conduct  f i nal  accept ance t est s f or  gas c l eani ng 
per f or mance i n accor dance wi t h t he t est  pr ocedur es out l i ned i n U. S.  EPA 
regulation 40 CFR 60.   Per f or mance t est i ng f or  t he f abr i c f i l t er  baghouses 
shal l  conf or m t o met hods 1,  3,  5,  6,  7,  and 9.   [ For  t he pur pose of  
det er mi ni ng f abr i c f i l t er  baghouse per f or mance,  t he t er m " par t i cul at e"  
shal l  not  i ncl ude mat er i al  col l ect ed i n t he i mpi nger s of  t he Met hod 5 
sampl i ng t r ai n. ]   Per f or mance si mul t aneousl y t est i ng f or  sul f ur  di oxi de 
r emoval  ef f i c i ency wi l l  be based on t est i ng upst r eam of  t he spr ay dr yer  
sul f ur  di oxi de absor ber  and downst r eam of  t he f abr i c f i l t er  baghouse 
ut i l i z i ng Met hod 6.   Thr ee cont i guous one- hour  r uns shal l  const i t ut e one 
t est .   Test s shal l  be conduct ed on t he f l ue gas c l eani ng equi pment  f or  each 
of  t he uni t s.   Conduct  t est s at  bot h 50 and 100 per cent  of  r at ed boi l er  
capaci t y.   The oper at i ng t emper at ur e l i mi t s speci f i ed wi l l  be mai nt ai ned 
dur i ng t he accept ance t est s.   [ Soot bl ower s wi l l  [ not ]  be oper at ed dur i ng 
t he per f or mance t est  f or  sul f ur  di oxi de r emoval  or  f abr i c f i l t er  baghouse 
per f or mance] .   Per f or m f i el d per f or mance t est s by an i ndependent  t est i ng 
or gani zat i on appr oved by t he Cont r act i ng Of f i cer .   The Cont r act or  shal l  
gi ve wr i t t en not i ce t o t he Cont r act i ng Of f i cer ,  at  l east  45 cal endar  days 
bef or e schedul ed t est  dat e,  st at i ng t hat  equi pment  i s  bei ng schedul ed f or  
t est .   Per f or m a t r i al  r un of  30 days mi ni mum bef or e act ual  t est  t o ensur e 
t hat  associ at ed syst ems r equi r ed f or  t he t est  ar e r eady.   Cont r act or  and 
t he manuf act ur er ' s f i el d ser vi ce engi neer  shal l  wi t ness t he t est .   Test s 
shal l  be per f or med at  desi gn condi t i ons her ei n speci f i ed.   Conduct  t he 
ef f i c i ency t est s af t er  t he gas c l eani ng syst em has been i n cont i nuous 
ser vi ce f or  at  l east  45 days.

3. 4. 5   Syst em St oi chi omet r y Test s

Cont r act or  shal l  conduct  syst em st oi chomet r y t est s f or  t he f l ue gas 
c l eani ng syst ems.   Measur e syst em st oi chi omet r y as t he r at i o of  mol es of  
sor bent  ent er i ng t he spr ay absor ber  per  mol e of  sul f ur  di oxi de ent er i ng t he 
spr ay absor ber .   Sul f ur  di oxi de ent er i ng t he spr ay absor ber  shal l  be 
det er mi ned by Met hod 6 of  40 CFR 60,  Appendi x A.   Sor bent  ent er i ng t he 
spr ay absor ber  shal l  be cal cul at ed f r om t he l i me s l ur r y f eed r at e and t he 
cal c i um hydr oxi de cont ent  of  t he l i me sl ur r y as det er mi ned by ASTM C25.   
Conduct  separ at e t est s f or  each spr ay absor ber .   Test s shal l  be per f or med 
at  bot h 50 and 100 per cent  of  r at ed boi l er  capaci t y.   Cont r act or  shal l  
consul t  wi t h t he Cont r act i ng Of f i cer  and wi t h t he Gover nment ' s oper at or s t o 
coor di nat e schedul es and oper at i ng condi t i ons f or  t he t est s.

3. 4. 6   Syst em Power  Consumpt i on Test s

Cont r act or  shal l  measur e t he t ot al  power  consumpt i on of  t he f l ue gas 
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cl eani ng syst em wi t h boi l er  uni t  i n oper at i on at  100 per cent  of  r at ed 
capaci t y.   Power  consumpt i on shal l  be det er mi ned t hr ough t he use of  
wat t - hour  met er s pr ovi ded by t he Cont r act or  f or  t he pur pose.   Wat t - hour  
met er s shal l  be used at  t he power  suppl y i nput s t o t he mot or  cont r ol  cent er  
f or  t he l i me sl ur r y pr epar at i on equi pment ,  t he mot or  cont r ol  cent er  f or  t he 
spr ay absor ber - baghouse combi nat i on i n oper at i on,  and t he oper at i ng i nduced 
dr af t  f an mot or .   The wat t - hour  met er s used shal l  be accur at e t o wi t hi n 1. 0 
per cent .   Coor di nat e t est  schedul e and oper at i ng r equi r ement s wi t h t he 
Cont r act i ng Of f i cer  and t he Gover nment ' s oper at or s.

3. 4. 7   Test  Fai l ur es

I n case any of  t he equi pment  f ur ni shed under  t hi s cont r act  f ai l s  t o oper at e 
as r equi r ed,  or  i n case of  f ai l ur e t o meet  any of  t he pr ovi ded f or  i n t hi s 
cont r act ,  t he Gover nment  shal l  have t he r i ght  t o oper at e t he equi pment  
unt i l  such def ect s have been r emedi ed,  and guar ant ees compl i ed wi t h as 
speci f i ed i n par agr aph ent i t l ed " Qual i t y Assur ance, "  wi t hout  cost  t o t he 
Gover nment .   Fai l ur e t o meet  guar ant ees f or  whi ch a schedul e of  
compensat or y damages has been speci f i ed may be r esol ved,  at  t he 
Gover nment ' s Opt i on,  by deduct i on of  compensat or y damages f r om t he f i nal  
payment .   Removal  of  r ej ect ed equi pment  shal l  be schedul ed at  t he 
conveni ence and di scr et i on of  t he Gover nment .   I n t he event  t hat  ser i ous 
def ect s necessi t at e t he r ej ect i on of  equi pment ,  t he Gover nment  wi l l  have 
t he r i ght  t o oper at e t he equi pment  unt i l  such t i me as new equi pment  i s  
pr ovi ded t o r epl ace t he r ej ect ed equi pment .

3. 5   PAINTING

Pr ovi de f i el d pai nt i ng of  t hose sur f aces of  t he f ol l owi ng equi pment  not  i n 
cont act  wi t h t he f l ue gas st r eam;  cycl ones,  f abr i c  f i l t er  baghouse,  f ans,  
dr y scr ubber ,  and duct wor k.   Fi el d pai nt i ng shal l  meet  t he r equi r ement s 
speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.   Ot her  equi pment  
pr ovi ded i n t hi s  sect i on shal l  be pai nt ed;  ei t her  f i el d- pai nt ed wi t h 
syst ems conf or mi ng t o t he r equi r ement s speci f i ed i n Sect i on 09 90 00 PAI NTS 
AND COATI NGS or  pai nt ed wi t h f act or y or  shop pai nt i ng syst ems conf or mi ng t o 
t he r equi r ement s speci f i ed i n Sect i on 23 03 00. 00 20 BASI C MECHANI CAL 
MATERI ALS AND METHODS.

3. 5. 1   Gal vani c Cor r osi on Pr event i on

To pr event  gal vani c cor r osi on,  car e shal l  be used t o pr event  per manent  
cont act  of  al umi num casi ng wi t h copper ,  copper  al l oy,  t i n,  l ead,  ni ckel  
al l oy i ncl udi ng Monel  Met al .   Wher e i t  i s  necessar y t o at t ach t he casi ng t o 
car bon st eel  or  l ow al l oy st eel ,  t he st eel  shal l  f i r st  be pr i me pai nt ed 
wi t h z i nc chr omat e,  and t hen pai nt ed wi t h al umi num pai nt  sui t abl e f or  
sur f ace t emper at ur es encount er ed.   The use of  l ead base pai nt  i s  not  
acceptable.

3. 6   SCHEDULE

Some met r i c measur ement s i n t hi s sect i on ar e based on mat hemat i cal  
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conver si on of  i nch- pound measur ement s,  and not  on met r i c measur ement s 
commonl y agr eed on by t he manuf act ur er s or  ot her  par t i es.   The i nch- pound 
and met r i c measur ement s shown ar e as f ol l ows:

Products Inch-Pound Metric

a.   [ _____] [_____] [_____]

        - -  End of  Sect i on - -
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