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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  packaged,  and modul ar  
f i el d- er ect ed;  st ar ved,  and excess ai r  i nci ner at or s.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   The packaged i nci ner at or  speci f i ed her ei n i s 
i nt ended t o bur n wast e mat er i al s f or  r esi dent i al  and 
nonr esi dent i al  s t r uct ur es i n bat ch bur ni ng 
appl i cat i ons.   Wast e i ncl udes combust i bl e mat er i al ,  
r ubbi sh,  gar bage,  and cl assi f i ed mat er i al s.

Thi s sect i on addr esses i nci ner at or s havi ng a 
capaci t y r angi ng f r om 1. 05 MW 3. 58 MBt uh or  378 kg/ hr
 833 pounds/ hr ,  9 met r i c t ons/ day 10 TPD up t o 7. 91 
MW ( 27 MBt uh) ,  or  appr oxi mat el y 2. 7 met r i c t ons/ hr  3 
t ons per  hour ,  68 met r i c t ons/ day 75 TPD of  Type 2 
wast e 10 MJ/ kg 4300 Bt u per  pound,  or  t he Joul e Bt u 
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equi val ent  amount  of  Types 0,  1,  or  3.

Excess ai r  i nci ner at or s cover ed by t hi s gui de 
speci f i cat i on ar e expect ed t o oper at e i n a 
" cont r ol l ed ai r "  mode,  s i mi l ar  t o st ar ved ai r  
i nci ner at or s,  but  const r uct ed as a s i ngl e chamber  
r at her  t han t wo separ at e chamber s.   These uni t s may 
have ei t her  an i nt egr al ,  or  a separ at e heat  r ecover y 
boi l er .   Auxi l i ar y bur ner s ar e f i r ed wi t h gas,  oi l ,  
or  a combi nat i on t her eof  and si zed t o suppl y t he 
i nput  r equi r ed t o ensur e compl et e combust i on of  t he 
r ef use i n t he pr i mar y and secondar y combust i on zones.

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

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.

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

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 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 99 ( 2016)  St andar ds Handbook

AMERI CAN NATI ONAL STANDARDS I NSTI TUTE ( ANSI )

ANSI  Z21. 13/ CSA 4. 9 ( 2017)  Gas- Fi r ed Low Pr essur e St eam and 
Hot  Wat er  Boi l er s

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA C700 ( 2015)  Col d- Wat er  Met er s -  Di spl acement  
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Type,  Met al  Al l oy Mai n Case

AMERI CAN WELDI NG SOCI ETY ( AWS)

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

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

ASME I NTERNATI ONAL ( ASME)

ASME B1. 1 ( 2003;  R 2008)  Uni f i ed I nch Scr ew Thr eads 
( UN and UNR Thr ead For m)

ASME B18. 2. 1 ( 2012;  Er r at a 2013)  Squar e and Hex Bol t s 
and Scr ews ( I nch Ser i es)

ASME B18. 2. 2 ( 2015)  Nut s f or  Gener al  Appl i cat i ons:  
Machi ne Scr ew Nut s,  Hex,  Squar e,  Hex 
Fl ange,  and Coupl i ng Nut s ( I nch Ser i es)

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

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

ASME PTC 10 ( 1997;  R 2014)  Per f or mance Test  Code on 
Compr essor s and Exhaust er s

ASME PTC 19. 10 ( 1981)  Fl ue and Exhaust  Gas Anal yses

ASME PTC 19. 2 ( 2010;  R 2015)  Pr essur e Measur ement

ASME PTC 19. 3 TW ( 2016)  Ther mowel l s Per f or mance Test  Codes

ASME PTC 4 ( 2013)  Fi r ed St eam Gener at or s

ASTM I NTERNATI ONAL ( ASTM)

ASTM A1011/ A1011M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Sheet  and St r i p,  Hot - Rol l ed,  Car bon,  
St r uct ur al ,  Hi gh- St r engt h Low- Al l oy,  
Hi gh- St r engt h Low- Al l oy wi t h I mpr oved 
For mabi l i t y ,  and Ul t r a- Hi gh St r engt h

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 A153/ A153M ( 2016)  St andar d Speci f i cat i on f or  Zi nc 
Coat i ng ( Hot - Di p)  on I r on and St eel  
Hardware

ASTM A297/ A297M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Cast i ngs,  I r on- Chr omi um and 
I r on- Chr omi um- Ni ckel ,  Heat  Resi st ant ,  f or  
Gener al  Appl i cat i on
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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 A319 ( 1971;  R 2011)  St andar d Speci f i cat i on f or  
Gr ay I r on Cast i ngs f or  El evat ed 
Temper at ur es f or  Non- Pr essur e Cont ai ni ng 
Parts

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 A568/ A568M ( 2017a)  St andar d Speci f i cat i on f or  St eel ,  
Sheet ,  Car bon,  St r uct ur al ,  and 
Hi gh- St r engt h,  Low- Al l oy,  Hot - Rol l ed and 
Col d- Rol l ed,  Gener al  Requi r ement s f or

ASTM A653/ A653M ( 2017)  St andar d Speci f i cat i on f or  St eel  
Sheet ,  Zi nc- Coat ed ( Gal vani zed)  or  
Zi nc- I r on Al l oy- Coat ed ( Gal vanneal ed)  by 
t he Hot - Di p Pr ocess

ASTM A924/ A924M ( 2017a)  St andar d Speci f i cat i on f or  Gener al  
Requi r ement s f or  St eel  Sheet ,  
Met al l i c- Coat ed by t he Hot - Di p Pr ocess

ASTM B117 ( 2016)  St andar d Pr act i ce f or  Oper at i ng 
Sal t  Spr ay ( Fog)  Appar at us

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 B633 ( 2015)  St andar d Speci f i cat i on f or  
El ect r odeposi t ed Coat i ngs of  Zi nc on I r on 
and St eel

ASTM B68/ B68M ( 2011)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Tube,  Br i ght  Anneal ed ( Met r i c)

ASTM B766 ( 1986;  R 2015)  St andar d Speci f i cat i on f or  
El ect r odeposi t ed Coat i ngs of  Cadmi um

ASTM B88 ( 2016)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube

ASTM B88M ( 2016)  St andar d Speci f i cat i on f or  Seaml ess 
Copper  Wat er  Tube ( Met r i c)
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ASTM C155 ( 1997;  R 2013)  St andar d Speci f i cat i on f or  
I nsul at i ng Fi r ebr i ck

ASTM C195 ( 2007;  R 2013)  St andar d Speci f i cat i on f or  
Mi ner al  Fi ber  Ther mal  I nsul at i ng Cement

ASTM C196 ( 2000;  R 2016)  St andar d Speci f i cat i on f or  
Expanded or  Exf ol i at ed Ver mi cul i t e Ther mal  
I nsul at i ng Cement

ASTM C27 ( 1998;  R 2008)  Fi r ecl ay and Hi gh- Al umi na 
Ref r act or y Br i ck

ASTM C401 ( 2012)  Al umi na and Al umi na- Si l i cat e 
Cast abl e Ref r act or i es

ASTM C612 ( 2014)  Mi ner al  Fi ber  Bl ock and Boar d 
Ther mal  I nsul at i on

ASTM D396 ( 2017)  St andar d Speci f i cat i on f or  Fuel  Oi l s

ASTM E230/ E230M ( 2012)  St andar d Speci f i cat i on and 
Temper at ur e- El ect r omot i ve For ce ( emf )  
Tabl es f or  St andar di zed Ther mocoupl es

ASTM F1097 ( 1991;  R 2012)  Mor t ar ,  Ref r act or y 
( Hi gh- Temper at ur e,  Ai r - Set t i ng)

FM GLOBAL ( FM)

FM APP GUI DE ( updat ed on- l i ne)  Appr oval  Gui de 
http://www.approvalguide.com/

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

I SA 7. 0. 01 ( 1996)  Qual i t y St andar d f or  I nst r ument  Ai r

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

NEMA SM 23 ( 1991;  R 2002)  St eam Tur bi nes f or  
Mechani cal  Dr i ve Ser vi ce

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 211 ( 2016)  St andar d f or  Chi mneys,  Fi r epl aces,  
Vent s,  and Sol i d Fuel - Bur ni ng Appl i ances

NFPA 30 ( 2015;  ERTA 1 2016)  Fl ammabl e and 
Combust i bl e Li qui ds Code

NFPA 31 ( 2016)  St andar d f or  t he I nst al l at i on of  
Oi l - Bur ni ng Equi pment
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NFPA 54 ( 2018)  Nat i onal  Fuel  Gas Code

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

NFPA 82 ( 2014)  St andar d on I nci ner at or s and Wast e 
and Li nen Handl i ng Syst ems and Equi pment

NFPA 85 ( 2015;  Er r at a 1 2015;  ERTA 2 2016)  Boi l er  
and Combust i on Syst ems Hazar ds Code

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

SMACNA 1403 ( 2008)  Accept ed I ndust r y Pr act i ce f or  
I ndust r i al  Duct  Const r uct i on,  2nd Edi t i on

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-15024 ( 1997;  Rev F)  Pl at es,  Tags and Bands f or  
I dent i f i cat i on of  Equi pment ,  Gener al  
Speci f i cat i on f or

MIL-STD-461 ( 2015;  Rev G)  Requi r ement s f or  t he Cont r ol  
of  El ect r omagnet i c I nt er f er ence 
Char act er i st i cs of  Subsyst ems and Equi pment

UFC 3- 310- 04 ( 2013;  wi t h Change 1)  Sei smi c Desi gn f or  
Buildings

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

CI D A- A- 59222 ( Basi c;  Not i ce 1)  Fans,  Cent r i f ugal ,  
Dr af t ,  For ced and I nduced

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 296 ( 2017)  UL St andar d f or  Saf et y Oi l  Bur ner s

UL 50 ( 2015)  UL St andar d f or  Saf et y Encl osur es 
f or  El ect r i cal  Equi pment ,  
Non- Envi r onment al  Consi der at i ons

UL 726 ( 1995;  Repr i nt  Oct  2013)  Oi l - Fi r ed Boi l er  
Assemblies

UL 795 ( 2016)  UL St andar d f or  Saf et y 
Commer ci al - I ndust r i al  Gas Heat i ng Equi pment

UL FLAMMABLE & COMBUSTI BLE ( 2012)  Fl ammabl e and Combust i bl e Li qui ds 
and Gases Equi pment  Di r ect or y
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1. 2   DEFINITIONS

1. 2. 1   Wast e Type 0,  Tr ash

A mi xt ur e of  hi ghl y combust i bl e wast e such as paper ,  car dboar d car t ons,  
wood boxes,  and f l oor  sweepi ngs f r om commer ci al  and i ndust r i al  act i v i t i es.   
The mi xt ur e consi st s of  up t o 10 per cent  by wei ght  pl ast i c bags,  coat ed 
paper ,  l ami nat ed paper ,  t r eat ed cor r ugat ed car dboar d,  oi l y  r ags,  and 
pl ast i c or  r ubber  scr aps.   Thi s t ype of  wast e cont ai ns up t o 10 per cent  
moi st ur e and not  mor e t han 5 per cent  non- combust i bl e sol i ds,  and has a 
heat i ng val ue of  19, 805 kJ/ kg 8, 500 BTU per  pound as f i r ed.

1. 2. 2   Wast e Type 1,  Rubbi sh

A mi xt ur e of  combust i bl e wast e such as paper ,  car dboar d car t ons,  wood 
scr aps,  f ol i age,  and f l oor  sweepi ngs f r om domest i c ,  commer ci al ,  and 
i ndust r i al  act i v i t i es.   The mi xt ur e consi st s of  up t o 20 per cent  by wei ght  
r est aur ant  wast e,  but  cont ai ns l i t t l e or  no t r eat ed paper ,  pl ast i c,  or  
r ubber  wast es.   Thi s t ype of  wast e cont ai ns up t o 25 per cent  moi st ur e and 
not  mor e t han 10 per cent  i ncombust i bl e sol i ds,  and has a heat i ng val ue of  
15, 145 kJ/ kg 6, 500 BTU per  pound as f i r ed.

1. 2. 3   Wast e Type 2,  Ref use

An appr oxi mat el y even mi xt ur e of  r ubbi sh and gar bage by wei ght .   Thi s t ype 
of  wast e,  common t o apar t ment  and r esi dent i al  occupancy,  consi st s of  up t o 
50 per cent  moi st ur e and not  mor e t han 7 per cent  i ncombust i bl e sol i ds,  and 
has a heat i ng val ue of  10, 019 kJ/ kg 4, 300 BTU per  pound as f i r ed.

1. 2. 4   Wast e Type 3,  Gar bage

Gar bage such as ani mal  and veget abl e wast es f r om r est aur ant s,  hot el s,  
hospi t al s,  mar ket s,  and s i mi l ar  i nst al l at i ons.   Thi s t ype of  wast e cont ai ns 
up t o 70 per cent  moi st ur e and up t o not  mor e t han 5 per cent  i ncombust i bl e 
sol i ds,  and has a heat i ng val ue of  5825 kJ/ kg 2, 500 BTU per  pound as f i r ed.

1. 2. 5   Wast e Type 4,  Pat hol ogi cal

Human and ani mal  r emai ns,  such as or gans,  ani mal  car casses,  and sol i d 
or gani c wast es f r om hospi t al s,  l abor at or i es,  s l aught er houses,  ani mal  
pounds,  and si mi l ar  sour ces.   Thi s t ype of  wast e cont ai ns up t o 85 per cent  
moi st ur e and not  mor e t han 5 per cent  i ncombust i bl e sol i ds,  and has a 
heat i ng val ue as l ow as 2330 kJ/ kg 1, 000 BTU per  pound as f i r ed.

1. 2. 6   Wast e Type 5,  Cl assi f i ed

A mi xt ur e of  hi ghl y combust i bl e wast e such as paper ,  pl ast i cs,  or  ot her  
i t ems t hat  have been used f or  i nt el l i gence pur poses,  or  deemed sensi t i ve t o 
compl et i ng a sensi t i ve mi ssi on on behal f  of  our  Nat i onal  secur i t y.   Thi s 
mi xt ur e consi st s of  up t o 10 per  cent  by wei ght  pl ast i c bags,  coat ed paper ,  
l ami nat ed paper ,  and pl ast i c pr oduct s.   Thi s t ype wast e has appr oxi mat el y 
zer o per cent  moi st ur e cont ent  and non- combust i bl e sol i ds,  and has a heat i ng 
val ue of  16, 310 t o 23, 300 kJ/ kg 7, 000 t o 10, 000 BTU per  pound as f i r ed.

1. 3   SUBMITTALS

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

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

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

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

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

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

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

SD- 02 Shop Dr awi ngs

Det ai l ed I nst al l at i on Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

I nci ner at or ;  G[ ,  [ _____] ]
Cont r ol s and I nst r ument s;  G[ ,  [ _____] ]
Spar e Par t s;  G[ ,  [ _____] ]
Fr amed I nst r uct i ons;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s
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Test i ng;  G[ ,  [ _____] ]
I nst r ument  Readi ngs;  G[ ,  [ _____] ]
Comput at i ons;  G[ ,  [ _____] ]
Met hods;  G[ ,  [ _____] ]
Per f or mance;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

I nci ner at or  Syst em Equi pment ;  G[ ,  [ _____] ]

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

Oper at i ng and Mai nt enance I nst r uct i ons;  G[ ,  [ _____] ]
I nci ner at or ;  G[ ,  [ _____] ]

  Dat a Package 4 i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

1. 4   QUALI TY ASSURANCE

1. 4. 1   Pol l ut i on Cont r ol

**************************************************************************
NOTE:   Resear ch ai r  pol l ut i on emi ssi on r equi r ement s 
by St at e and l ocal  agenci es ear l y  i n t he pr oj ect ,  
i ncl udi ng any ant i c i pat ed changes t hat  t he pr oj ect  
has t o compl y wi t h,  i ncl udi ng par t i cul at es,  car bon 
monoxi de,  HCL,  sul f ur  oxi des,  heavy met al s i n t he 
ash,  and di oxi ns and f ur ans.   Hydr ogen sul f i de,  
hydr ocar bons,  and car bonyl  emi ssi ons ar e nor mal l y 
not  of  concer n i n t he desi gn and oper at i on of  an 
i nci ner at or  at  a mi l i t ar y f aci l i t y  unl ess t he St at e 
or  l ocal  envi r onment al  r egul at or y agency r equi r es 
t hem,  i n whi ch case compl i ance needs t o be i ndi cat ed.

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

Pr ovi de i nci ner at or s meet i ng al l  appl i cabl e Feder al ,  St at e,  and l ocal  
envi r onment al  r equi r ement s.

1. 4. 1. 1   Gaseous Emi ssi ons

**************************************************************************
NOTE:   I n st at es wi t h st r i ngent  ai r  pol l ut i on 
cont r ol  r equi r ement s,  a baghouse and scr ubber  may be 
needed and shoul d be speci f i ed i n a separ at e 
speci f i cat i on sect i on.   Sect i on 44 10 00 AI R 
POLLUTI ON CONTROL may not  be adequat e f or  t hi s 
appl i cat i on,  but  may f or m a basi s f or  wr i t i ng t hi s 
section.

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

[ Li mi t s f or  car bon monoxi de emi ssi ons ar e [ _____]  ppm [ t o be cor r ect ed t o 
[ _____] ] . ]   [ Li mi t s f or  aci d gases i n t he f or m of  hydr ogen chl or i de ar e 
r est r i c t ed [ t o 30 ppm]  [ t o 50 ppm]  [ by 90 per cent  r emoval ]  [ _____]  t hr ough 
t he use of  pol l ut i on cont r ol  equi pment  speci f i ed i n Sect i on [ _____] . ]  
[ Exposur e l i mi t at i ons f or  di oxi ns and f ur ans of  t he f l ue gases ar e 
r est r i c t ed t o t emper at ur es of  [ 982 degr ees C 1800 degr ees F]  [ [ _____]  
degr ees C degr ees F]  f or  [ 2]  [ _____]  seconds. ]   I f  t he i nci ner at or  
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equi pment  f ur ni shed cannot  meet  t he above emi ssi on l i mi t s,  i t  i s  t he 
r esponsi bi l i t y  of  t he Cont r act or  t o pr ovi de addi t i onal  emi ssi on cont r ol  
equi pment  t o meet  t he emi ssi on st andar ds.

1. 4. 1. 2   Par t i c l e Si ze and Par t i cul at e Li mi t s

**************************************************************************
NOTE:   I f  r equi r ement s ar e mor e st r i ngent ,  speci f y  
t hem i n t he bl anks.   Unl ess pr oven ot her wi se as a 
r esul t  of  act ual  t est i ng of  t he compl et ed uni t ,  t he 
t wo- chamber ed,  cont r ol l ed- ai r  i nc i ner at or  i s  
i nher ent l y nonpol l ut i ng and does not  r equi r e t he 
pr ovi s i on of  suppl ement al  speci al  scr ubber s,  
pr eci pi t at or s,  or  ot her  ai r  pol l ut i on cont r ol  
devi ces i n most  st at es,  unl ess aci d gas r equi r ement s 
have been est abl i shed.   I n t he event  t hat  act ual  
t est i ng of  a uni t  i ndi cat es t hat  pol l ut ant s ar e i n 
excess of  Feder al ,  St at e,  or  l ocal  r equi r ement s,  
pr oper  cont r ol  devi ces shal l  be pr ovi ded as i nt egr al  
el ement s of  t he basi c i nst al l at i on.   Local  ai r  
pol l ut i on cont r ol  aut hor i t i es must  be cont act ed 
dur i ng t he i ni t i al  st ages of  desi gn t o det er mi ne 
what  t hei r  r equi r ement s ar e and whet her  any changes 
ar e ant i c i pat ed wi t h whi ch t he Ar my wi l l  have t o 
comply.

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

The emi ssi on of  par t i c l es l ar ger  t han 60 mi cr omet er s mi cr ons dur i ng nor mal  
oper at i on i s not  al l owed.   At  maxi mum desi gned char gi ng r at e,  [ emi ssi on can 
not  exceed [ 229]  [ 193]  [ _____]  mg per  st andar d cubi c met er  [ 0. 1]  [ 0. 08]  
[ _____]  gr ai ns per  st andar d cubi c f oot  of  dr y f l ue gas adj ust ed t o 12 
per cent  car bon di oxi de wi t hout  t he cont r i but i on of  car bon di oxi de f r om 
auxi l i ar y f uel . ]  [ emi ssi on mi nus wat er  vapor ,  cor r ect ed t o st andar d 
condi t i ons cont ai ni ng 6 per cent  oxygen by vol ume,  and as i f  no auxi l i ar y 
f uel  had been used,  cannot  cont ai n par t i cul at e mat t er  i n excess of  a 
concent r at i on of  [ 229]  [ _____]  mg per  dr y cubi c met er  [ 0. 1]  [ _____]  gr ai ns 
per  dr y cubi c f oot  of  exhaust  gas. ]   Measur e v i s i bl e emi ssi ons i n 
accor dance wi t h and not  exceedi ng zer o on t he Ri ngel mann scal e.   Emi ssi ons 
may be as hi gh as 1 on t he Ri ngel mann scal e,  but  not  f or  mor e t han 3 
cumul at i ve mi nut es.

1. 4. 2   Noi se Level

**************************************************************************
NOTE:   Sel ect  t he noi se l evel  r equi r ed by t he 
l ocat i on of  t he equi pment .   Equi pment  i n r emot e 
ar eas can be al l owed t o pr oduce noi se at  a l evel  
s l i ght l y hi gher  t han t he nor mal  85 dBA.   OSHA 
regulations and Cor ps of  Engi neer s saf et y 
regulations shoul d be consul t ed f or  t he most  cur r ent  
8- hour  exposur e l i mi t s.

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

Noi se l evel  at  305 mm 1 f oot  f r om any oper at i ng equi pment  cannot  exceed 
[ 85]  [ _____]  dBA.

[ 1. 4. 3   El ect r omagnet i c I nt er f er ence Cont r ol

**************************************************************************
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NOTE:   Thi s par agr aph shoul d be used onl y f or  
pr oj ect s l ocat ed i n el ect r omagnet i c sensi t i ve ar eas.

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

Pr ovi de equi pment  conf or mi ng t o Cl ass I I I C el ect r omagnet i c i nt er f er ence 
cont r ol  and t est  l i mi t  r equi r ement s speci f i ed i n MIL-STD-461 .

] 1. 4. 4   Welding

**************************************************************************
NOTE:   Wher e pi pel i ne,  st r uct ur al ,  or  ot her  wel di ng 
i s r equi r ed on t he same pr oj ect ,  t est s wi l l  be 
r equi r ed accor di ngl y.   Test i ng may be by t he coupon 
met hod as pr escr i bed i n t he wel di ng code or  by 
speci al  r adi ogr aphi c met hods.

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

Per f or m al l  wel di ng i n accor dance wi t h qual i f i ed pr ocedur es usi ng 
per f or mance qual i f i ed wel der s and wel di ng oper at or s.   Qual i f y pr ocedur es 
and wel der s i n accor dance wi t h AWS B2. 1/ B2. 1M.   Wel di ng pr ocedur es 
qual i f i ed by ot her s,  and wel der s and wel di ng oper at or s qual i f i ed by anot her  
empl oyer  may be accept ed as per mi t t ed by ASME B31. 1.   Not i f y t he 
Cont r act i ng Of f i cer  24 hour s i n advance of  t est s and per f or m t he t est s at  
t he wor k s i t e i f  pr act i cal .   Fur ni sh t he Cont r act i ng Of f i cer  wi t h a copy of  
qual i f i ed pr ocedur es and a l i s t  of  names and i dent i f i cat i on symbol s of  
qual i f i ed wel der s and wel di ng oper at or s.   Appl y each wel der ' s or  wel di ng 
oper at or ' s assi gned symbol  near  each wel d made as a per manent  r ecor d.   Wel d 
st r uct ur al  member s i n accor dance wi t h AWS D1. 1/ D1. 1M.   Per f or m wel di ng and 
nondest r uct i ve t est i ng of  pi pi ng syst ems i n accor dance wi t h ASME B31. 1.

1. 4. 5   Pr ohi bi t i on of  Asbest os

Asbest os and asbest os- cont ai ni ng pr oduct s ar e pr ohi bi t ed.

1. 4. 6   Permits

**************************************************************************
NOTE:   Pr el i mi nar y appl i cat i ons r equi r ed bef or e 
awar di ng of  cont r act  wi l l  be f i l ed by t he Di st r i c t .   
The Cont r act or  cannot  be hel d l i abl e f or  changes i n 
envi r onment al  r equi r ement s af t er  awar d of  cont r act .   
USAEHA must  be cont act ed wel l  i n advance 
( appr oxi mat el y s i x mont hs mi ni mum. )  i n or der  t o 
det er mi ne i f  t hey can do t he t est i ng.   I f  t hey 
cannot  do t he t est i ng,  del et e r ef er ences t o USAEHA.

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

Submi t  an oper at i ng and envi r onment al  t est  pl an cont ai ni ng det ai l ed,  
st ep- by- st ep act i ons and expl ai n t he expect ed r esul t  t o demonst r at e 
compl i ance wi t h t he r equi r ement s of  t hi s speci f i cat i on.   Wr i t t en appr oval  
by t he Gover nment  of  t he t est  pl an i s one of  t he pr er equi s i t es f or  
begi nni ng t he speci f i ed t est i ng.   I nci ner at or  syst em must  compl y wi t h t he 
r equi r ement s of  al l  appl i cabl e muni c i pal ,  St at e and Feder al  emi ssi on 
r egul at i ons.   Obt ai n al l  per mi t s t o const r uct  and t est  t he uni t s,  and 
conduct  al l  t est s r equi r ed by r egul at or y aut hor i t i es i n or der  f or  t he owner  
t o obt ai n a f i nal  per mi t  t o oper at e t he f aci l i t y .   Per f or m envi r onment al  
tests [ by an appr oved i ndependent  qual i f i ed t est i ng l abor at or y]  [ by t he 
U. S.  Ar my Envi r onment al  Hygi ene Agency ( USAEHA) ]  [ _____] .

SECTI ON 11 82 20  Page 15



1. 4. 7   Qual i t y Cont r ol

**************************************************************************
NOTE:   A QA/ QC par agr aph shoul d be i nser t ed usi ng 
t he Di st r i c t ' s  most  cur r ent  QA/ QC pol i cy and pl ans.

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

I nspect i on wi l l  be cont i nued dur i ng i nst al l at i on,  af t er  i nst al l at i on,  and 
dur i ng t est s.   Ensur e t he Cont r act i ng Of f i cer  i s  pr esent  f or  t est s.   
Fur ni sh bound r epor t s cer t i f y i ng i nst r ument  r eadi ngs i ndi cat ed ar e act ual ,  
comput at i ons r equi r ed f or  t est i ng ar e accur at e,  accept abl e met hods wer e 
used,  and uni t s sat i sf act or y per f or med i n accor dance wi t h r equi r ement s as 
specified.

1. 4. 8   Det ai l ed I nst al l at i on Dr awi ngs

Submi t  det ai l ed i nst al l at i on dr awi ngs consi st i ng of  a compl et e l i s t  of  
equi pment  and mat er i al s,  i ncl udi ng i l l ust r at i ons,  schedul es,  manuf act ur er ' s 
descr i pt i ve and t echni cal  l i t er at ur e,  per f or mance char t s,  cat al og cut s,  and 
i nst al l at i on i nst r uct i ons.   I ncl ude compl et e wi r i ng and pi pi ng di agr ams and 
schemat i cs,  and any ot her  det ai l s  r equi r ed t o demonst r at e t hat  t he syst em 
has been coor di nat ed and wi l l  pr oper l y f unct i on as a uni t .   Show pr oposed 
l ayout  and anchor age of  equi pment  and appur t enances,  and t he equi pment ' s 
r el at i onshi p t o ot her  par t s of  t he wor k i ncl udi ng c l ear ances f or  
i nst al l at i on,  mai nt enance,  and oper at i on.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
humi di t y and t emper at ur e var i at i ons,  di r t  and dust ,  or  ot her  cont ami nant s.

1. 6   EXTRA MATERI ALS

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al  and equi pment  
speci f i ed,  af t er  appr oval  of  dr awi ngs and not  l at er  t han [ _____]  days pr i or  
t o t he dat e of  benef i c i al  occupancy.   I ncl ude i n t he dat a a l i s t  of  par t s 
and suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  suppl y,  and t he 
r ecommended number  t o be mai nt ai ned i n i nvent or y f or  [ _____]  mont hs of  
f aci l i t y  oper at i on.

PART 2   PRODUCTS

2. 1   SYSTEM REQUI REMENTS

**************************************************************************
NOTE:   An i nci ner at or  i s  nor mal l y  suppl i ed wi t h a 
boi l er  f or  heat  r ecover y i n t he f or m of  st eam or  hot  
wat er .   However ,  i n some cases,  i t  i s  possi bl e t hat  
heat  r ecover y i s  not  i ncl uded i n t he pr oj ect .   An 
exampl e woul d be wher e a boi l er  al r eady exi st s i n an 
adj acent  boi l er  pl ant .   Ther e may al so be cases 
wher e an i nsuf f i c i ent  t her mal  demand exi st s r el at i ve 
t o t he amount  of  avai l abl e wast e,  but  hi gh di sposal  
cost s by ot her  met hods di ct at e t he use of  
i nci ner at i on.   I n t hose cases,  r ef er ences t o t he 
boi l er ,  st eam syst em,  and t her mal  ef f i c i ency must  be 
del et ed.   A t hor ough economi c anal ysi s must  be done 
t o det er mi ne t he economi c i mpact  of  havi ng or  not  
havi ng heat  ener gy r ecover y.   When par t  of  t he 
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pr oj ect ,  t he boi l er  i s  nor mal l y suppl i ed by t he 
i nci ner at or  manuf act ur er  and i s compat i bl e wi t h hi s 
equipment.

Del et e t he br acket ed sent ences r egar di ng mul t i pl e 
uni t s i f  onl y one syst em i s t o be pr ovi ded.

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

Pr ovi de a compl et e and pr oper l y oper at i ng wast e i nci ner at i on f aci l i t y  
[ desi gned t o oper at e wi t h a st eam boi l er ] , consi st i ng of  [ _____]  [ a]  
compl et e modul ar  t ype wast e i nci ner at i on syst em[ s]  ( uni t  syst ems)  [  each]  
wi t h t he capabi l i t y  of  f ul l y  i ndependent [  or  s i mul t aneous]  oper at i on. [   
Or di nar y mode of  oper at i on i s f or  any [ t wo]  [ _____]  of  t he [ t hr ee]  [ _____]  
uni t  syst ems t o be oper at ed s i mul t aneousl y wi t h t he [ t hi r d]  [ _____]  syst em 
on st and- by.   Pr ovi de each uni t  syst em wi t h i dent i cal  f eat ur es t o cr eat e 
r edundancy and capabi l i t y  f or  mai nt ai ni ng cont i nuous oper at i on of  t he 
f aci l i t y  at  f ul l  r at ed capaci t y. ]   [ Each syst em]  [ Syst em]  shal l  i nc l ude:

a.   An aut omat i c or  semi - aut omat i c,  hydr aul i cal l y  oper at ed l oader  t o i nj ect  
wast e i nt o t he i nci ner at or .

b.   A pr i mar y combust i on chamber  or  zone consi st i ng of  t he gr at e ar ea 
wi t hi n t he f ur nace,  or  a separ at e chamber  wi t h i nt er nal  r ams.

c.   A secondar y combust i on chamber  or  zone whi ch consi st i ng of  an ar ea 
above t he gr at e wi t hi n t he f ur nace,  or  a separ at e chamber .   I ncl ude 
auxi l i ar y bur ner s t o mai nt ai n adequat e combust i on t emper at ur es i n 
ei t her  ar r angement .

d.   An ash r emoval  syst em i ncl udi ng a wat er  quench syst em adequat e t o 
ext i ngui sh any combust i on st i l l  occur r i ng i n t he ash.

e.   Al l  auxi l i ar y f ans,  bur ner s,  cont r ol s,  and any addi t i onal  ai r  pol l ut i on 
cont r ol  equi pment  r equi r ed.

2. 1. 1   Wast e Reduct i on

**************************************************************************
NOTE:   I ndi cat e t he ef f ect i veness and bur nout  
capabi l i t y  of  t he i nci ner at or  t o be pr ovi ded.   The 
combust i bl e ( car bon)  cont ent  of  t he ash cannot  
exceed 10 per cent  wi t h a mi ni mum vol ume r educt i on of  
90 per cent  of  t he combust i bl e por t i on of  t he wast e.   
Al l owabl e wei ght  r educt i on i s onl y 45 per cent  
measur ed on a dr y basi s.   I f  t he wast e has a hi gh 
amount  of  noncombust i bl es,  ei t her  t he 90 per cent  
vol ume r educt i on i s t o be decr eased,  or  onl y t he 
combust i bl e cont ent  of  t he ash can be speci f i ed.   
I ndi cat e whi ch cr i t er i a i s  t o be used based upon 
ease of  measur ement  and ot her  pr oj ect  speci f i c  
considerations.

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

[ Pr ovi de i nci ner at or  whi ch r educes wast e t o an ash not  t o exceed [ 45. 0 
per cent  ( dr y basi s)  by wei ght ]  [ 10 per cent  by vol ume]  of  t he t ot al  
combust i bl e por t i on of  t he char ge as speci f i ed. ]   [ Combust i bl e cont ent  of  
t he ash cannot  exceed [ 10]  [ _____]  per cent . ]
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2. 1. 2   Heat  Recover y Boi l er

**************************************************************************
NOTE:   HHV i s usual l y used i n t he Uni t ed St at es 
whi l e t he LHV val ue i s usual l y used i n Eur ope.   LHV 
i s bei ng advocat ed f or  use i n t he Uni t ed St at es f or  
t her mal  ef f i c i ency cal cul at i ons.   I ndi cat e whi ch 
val ue t o use.

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

When equi pped wi t h a heat  r ecover y boi l er ,  t he t her mal  ef f i c i ency of  t he 
t ot al  uni t  cannot  be l ess t han [ _____]  per cent  i nc l udi ng al l  auxi l i ar y f uel  
consumpt i on whi l e pr oduci ng [ _____]  kg/ hour  pounds/ hour  of  st eam at  a 
pr essur e of  [ _____]  kPa psi g and a t emper at ur e of  [ _____]  degr ees C degr ees 
F.   Pr ovi de soot - bl ower s f or  f i r e- t ube and wat er - t ube boi l er s t o mai nt ai n 
t her mal  ef f i c i ency.   Ther mal  ef f i c i ency i s det er mi ned by t he i nput - out put  
met hod i n accor dance wi t h ASME PTC 4.

2. 1. 3   St ack Desi gn

**************************************************************************
NOTE:   I ndi cat e wi nd f or ce t he st ack desi gn wi l l  
have t o wi t hst and.   St r uct ur al  desi gn wi l l  i nc l ude 
sei smi c r esi st ance,  see next  par agr aph.

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

Pr ovi de st ack suppor t  i n accor dance wi t h NFPA 82 and NFPA 211,  as 
appl i cabl e.   Desi gn ver t i cal  and l at er al  suppor t s f or  ext er i or  chi mneys t o 
wi t hst and wi nd f or ces of  [ 129]  [ _____]  km/ hour  [ 80]  [ _____]  mph.

2. 1. 4   St r uct ur al  Suppor t s

**************************************************************************
NOTE:   Pr ovi de sei smi c r equi r ement s f or  st ack and 
equi pment  suppor t s,  i f  a Gover nment  desi gner  i s  t he 
Engi neer  of  Recor d,  and show on t he dr awi ngs.   
Del et e t he i nappr opr i at e br acket ed phr ase.   
Per t i nent  por t i ons of  UFC 3- 310- 04 and Sect i ons 
13 48 00 SEI SMI C PROTECTI ON FOR MI SCELLANEOUS 
EQUI PMENT and 13 48 00. 00 10 SEI SMI C PROTECTI ON FOR 
MECHANI CAL EQUI PMENT must  be i ncl uded i n t he 
cont r act  document s.   Desi gner  shoul d i nvest i gat e 
bear i ng r equi r ement s of  sever al  manuf act ur er s and 
desi gn f oot i ngs accor di ngl y.

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

Desi gn st r uct ur al  st eel  equi pment  suppor t s shown i n accor dance Sect i on 
05 12 00 STRUCTURAL STEEL.   Desi gn suppor t  st eel  t o r esi st  al l  appl i cabl e 
dead l oads,  l i ve l oads,  and sei smi c l oads as [ speci f i ed i n UFC 3- 310- 04 and 
Sect i ons 13 48 00 SEI SMI C PROTECTI ON FOR MI SCELLANEOUS EQUI PMENT and 
13 48 00. 00 10 SEI SMI C PROTECTI ON FOR MECHANI CAL EQUI PMENT]  [ i ndi cat ed] .   
Show a compl et e l oadi ng and suppor t  di agr am on t he det ai l  dr awi ngs.   
Equi pment  suppor t s shown on t he cont r act  dr awi ngs ar e f or  a gener al  
equi pment  l ayout  and may not  conf or m t o t he syst em f ur ni shed.   Pi er s and 
f oot i ngs may be r el ocat ed t o sui t  equi pment  f ur ni shed pr ovi ded t hey do not  
i nt er f er e wi t h ot her  f oot i ngs.   Fabr i cat e suppor t  st eel  i n accor dance wi t h 
t he pr ovi s i ons of  AWS D1. 1/ D1. 1M or  f i el d bol t  usi ng ASTM A325M ASTM A325 
hi gh st r engt h bol t s.
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2. 1. 5   Speci al  Tool s

Fur ni sh,  as st andar d accessor i es,  any speci al  t ool s r equi r ed f or  assembl y,  
adj ust ment ,  set t i ng,  or  mai nt enance of  equi pment  speci f i ed under  t hi s 
section.

2. 2   MATERI ALS AND EQUI PMENT

2. 2. 1   St andar d Pr oduct s

**************************************************************************
NOTE:   I n l i eu of  t he l abel  or  l i s t i ng,  t he 
Cont r act or  may submi t  a wr i t t en cer t i f i cat e f r om any 
nat i onal l y r ecogni zed t est i ng or gani zat i on 
adequat el y equi pped and compet ent  t o per f or m such 
ser vi ces,  st at i ng t hat  t he i t ems have been t est ed 
and t hat  t he uni t s conf or m t o t he r equi r ement s,  
i ncl udi ng met hods of  t est i ng,  of  t he speci f i ed 
agency.

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

Pr ovi de mat er i al s,  i nci ner at or  syst em equi pment ,  and cont r ol s whi ch ar e t he 
st andar d pr oduct s of  a manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  
t he i nci ner at or  syst ems and essent i al l y  dupl i cat e equi pment  t hat  has been 
i n sat i sf act or y use f or  at  l east  [ 2]  [ 3]  [ _____]  year s pr i or  t o bi d openi ng.

a.   Wher e mat er i al s or  equi pment  ar e speci f i ed t o conf or m t o t he 
r equi r ement s of ,  or  l i s t ed i n r at i ng publ i cat i ons of ,  agenci es such as 
t he Under wr i t er ' s  Labor at or i es ( UL) ,  Amer i can Gas Associ at i on ( AGA) ,  
Amer i can Nat i onal  St andar ds I nst i t ut e ( ANSI ) ,  t he Hydr oni cs I nst i t ut e 
( f or mer l y SBI  and I BR)  and Amer i can Boi l er  Manuf act ur er s Associ at i on 
( ABMA) ,  submi t  pr oof  of  such conf or mance.   Label  or  l i s t i ng of  t he 
speci f i ed agency i s accept abl e evi dence.   Wher e equi pment  i s  speci f i ed 
t o conf or m t o t he r equi r ement s of  t he ASME Boi l er  and Pr essur e Vessel  
Code,  al so ensur e code conf or mance of  t he desi gn,  f abr i cat i on,  t est i ng,  
and i nst al l at i on.

b.   Submi t  cer t i f i cat es at t est i ng t hat  t he i nci ner at or  equi pment  t o be 
f ur ni shed i s of  a t ype t hat  has been used on at  l east  [ t hr ee] [ _____]  
j obs of  s i mi l ar  desi gn and capaci t y as t hat  speci f i ed f or  t hi s pr oj ect ,  
accompani ed wi t h document at i on t hat  i n a commer ci al l y  oper at i ng 
i ndust r i al  pl ant ,  t he i nci ner at i on syst em[  and t he st eam gener at i ng 
syst em]  [ has] [ have]  oper at ed cont i nuousl y and wi t hout  i nt er r upt i on f or  
a per i od of  not  l ess t han [ 100]  [ _____]  consecut i ve hour s.   Cer t i f y  
t hi s document at i on by an i ndependent  or gani zat i on,  such as an 
envi r onment al  t est i ng f i r m or  desi gn consul t ant ,  who wi t nessed such 
oper at i on,  t he act ual  pl ant  owner  i f  ot her  t han t he i nci ner at or  
manuf act ur er ,  or  t he ener gy cust omer .

c.   Submi t  evi dence t hat  t he i nci ner at or [ s]  pr oposed t o be f ur ni shed 
[ meet s]  [ meet ]  t he appl i cabl e ai r  pol l ut i on r equi r ement s and t he 
emi ssi on r equi r ement s speci f i ed f or  pol l ut i on cont r ol .   Test  dat a must  
be f or  t he model  pr oposed t o be f ur ni shed and f or  I nci ner at or  I nst i t ut e 
of  Amer i ca ( I I A)  Type.

d.   I dent i f y an equi pment  suppor t i ng ser vi ce or gani zat i on t hat  i s ,  i n t he 
opi ni on of  t he Cont r act i ng Of f i cer ,  r easonabl y conveni ent  t o t he pl ant  
s i t e.   Cont r ol s t hat  have been shown t o have oper at ed sat i sf act or i l y  
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f or  t he per i od may have modi f i cat i ons,  pr ovi ded i t  can be c l ear l y shown 
t hat  t he modi f i cat i ons wi l l  not  i ncr ease mai nt enance and oper at i ng 
cost s and wi l l  not  decr ease t he l i f e of  t he equi pment .

e.   Submi t  f r amed i nst r uct i ons of  pr oposed di agr ams,  i nst r uct i ons 
pr ocedur es,  and ot her  r equi r ed sheet s f or  r evi ew and appr oval  by t he 
Cont r act i ng Of f i cer .

2. 2. 2   Nameplates

Fur ni sh al l  f i el d i t ems wi t h a per manent  met al  t ag sui t abl e f or  t ag number  
or  ser vi ce i dent i f i cat i on;  back- of - panel  i t ems ar e i ncl uded i n t hi s  
cat egor y.   I dent i f y f r ont - of - panel  i t ems  by panel  namepl at es af f i xed t o 
t he i t em or  panel  sur f ace,  consi st ent  i n appear ance f r om panel  t o panel  and 
i ncl udi ng t he ser vi ce f unct i on of  t he i t em i nvol ved.   Col or  code or  
ot her wi se i dent i f y al l  wi r i ng and pi pi ng wi t hi n t he panel .   I nst al l  wi r es 
and cabl es wi t hout  j oi nt s or  spl i ces except  at  t er mi nal  poi nt s.   Label  
wi r es at  each end.   I dent i f i cat i on of  equi pment  shal l  conf or m t o 
MIL-DTL-15024 .   Each namepl at e i s t o cont ai n t he f ol l owi ng:

a.   The manuf act ur er ' s name and addr ess.
b.   Equi pment  cat al og or  model  number .
c.   Equi pment  ser i al  number .
d.   Maxi mum r ef use f uel  f eed r at e of  i nci ner at or  i n kg/ hour  l bs/ hour .
e.   I nci ner at or  vol ume i n cubi c met er s cubi c f eet .

2. 2. 3   Equi pment  Guar ds and Access

**************************************************************************
NOTE:   Cat wal k,  l adder ,  and guar dr ai l ,  i f  r equi r ed,  
wi l l  be i ndi cat ed on dr awi ngs.

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

Pr ovi de encl osur es and/ or  guar ds f or  al l  bel t s,  pul l eys,  chai ns,  gear s,  
coupl i ngs,  pr oj ect i ng set scr ews,  keys,  and ot her  r ot at i ng par t s so l ocat ed 
t o pr ot ect  any per son comi ng i n c l ose pr oxi mi t y t her et o.   Guar d or  cover  
hi gh- t emper at ur e equi pment  and pi pi ng so l ocat ed as t o endanger  per sonnel  
or  cr eat e a f i r e hazar d wi t h i nsul at i on of  t he t ype speci f i ed f or  ser vi ce.   
Pr ovi de i t ems such as [ cat wal k, ] [  s t ai r , ] [  l adder , ] [  and guar dr ai l ]  wher e 
shown i n accor dance wi t h par agr aph Cat wal ks and Access Pl at f or ms.

2. 3   ELECTRI CAL WORK

**************************************************************************
NOTE:   I ndi cat e on t he dr awi ngs t he t ype and cl ass 
of  mot or  encl osur e dependi ng on t he envi r onment  i n 
whi ch t he mot or  i s  t o be used.

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

Pr ovi de el ect r i c- mot or  dr i ven equi pment  speci f i ed her ei n compl et e wi t h 
mot or ,  mot or  st ar t er  and cont r ol s,  conf or mi ng t o NEMA MG 1,  wi t h encl osur es 
as i ndi cat ed.   For  mot or s smal l er  t han 746 W f r act i onal  hor sepower  mot or s 
pr ovi de Type I ,  Cl ass 1B or  Cl ass 2A or  2B,  Cont i nuous Dut y.   For  mot or s 
l ar ger  t han 746 wat t s i nt egr al  hor sepower  mot or s pr ovi de Type I  or  I I ,  
Cl ass 2 Cont i nuous Dut y,  Desi gn L or  M.   Pr ovi de mot or  st ar t er s of  one 
manuf act ur er  and i nst al l  i n a mot or  cont r ol  cent er  l ocat ed i n t he cont r ol  
r oom.   Pr ovi de el ect r i cal  equi pment  and power  suppl y wi r i ng i n accor dance 
wi t h Sect i on 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   Pr ovi de mot or  st ar t er s 
compl et e wi t h pr oper l y s i zed t her mal - over l oad pr ot ect i on and ot her  
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appur t enances necessar y f or  t he mot or  cont r ol  speci f i ed.   Sel ect  mot or s of  
suf f i c i ent  s i ze t o dr i ve t he equi pment  at  t he speci f i ed capaci t y wi t hout  
exceedi ng t he namepl at e r at i ng of  t he mot or .   Pr ovi de manual  or  aut omat i c 
cont r ol  and pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  t he oper at i on 
speci f i ed and any cont r ol  wi r i ng r equi r ed f or  cont r ol s and devi ces,  but  not  
shown on t he el ect r i cal  pl ans,  under  t hi s sect i on.

2. 4   INCINERATOR

**************************************************************************
NOTE:   House t he equi pment  i n a pr e- engi neer ed,  
i ndust r i al i zed met al  bui l di ng whi ch i s speci f i ed 
usi ng Sect i on 13 34 19 PREENGI NEERED METAL 
BUI LDI NGS.   I ncl ude a spr i nkl er  syst em i n t he 
building.

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

Pr ovi de i nci ner at or s sui t abl e f or  i ndoor  i nst al l at i on and consi st i ng of  a 
pr i mar y combust i on chamber  or  f ur nace zone ( gr at e ar ea)  f or  par t i al  bur ni ng 
of  and conver si on of  combust i bl e mat er i al  t o a gas,  and a secondar y 
combust i on chamber  or  f ur nace zone t hat  consumes combust i bl e gases and 
ent r ai ned par t i c l es.   Sel ect  an i nci ner at or  of  t he st ar ved ai r  ( pyr ol yt i c)  
[ or  cont r ol l ed ai r  gr at e]  t ype desi gned f or  cont i nuous dut y,  wi t h a gas 
t i ght  const r uct ed shel l .   Equi p bot h combust i on chamber s or  zones wi t h 
combi nat i on nat ur al  gas/ No.  2 oi l  bur ner s,  each desi gned t o use [ No.  2 f uel  
oi l ]  [ gas]  as a suppl ement ar y f uel .   Equi p bur ner s wi t h an el ect r oni c 
i gni t i on.   Mi ni mi ze suppl ement ar y f uel  consumpt i on f or  nor mal  oper at i ons,  
not  t o exceed [ 326]  [ _____]  MJ/ met r i c t on [ 281, 000]  [ _____]  Bt u per  t on of  
wast e f uel .   Fur ni sh a compl et e uni t  i ncl udi ng combust i on ai r  and bur ner  
cont r ol s,  i nt er connect ed duct s,  br eachi ng and pi pi ng,  f aci l i t i es f or  
char gi ng of  t he uni t ,  a means of  heat  di ssi pat i on,  [ heat  r ecover y uni t ] ,  
s t ack and ai r  pol l ut i on cont r ol  devi ces.

2. 4. 1   Type of  Uni t  and Uni t  Capaci t y

**************************************************************************
NOTE:   The i nci ner at or s shoul d be capabl e of  bur ni ng 
Types 0,  1,  2,  3,  and 5 wast es.   The appr oxi mat e 
gener al  char act er i st i cs of  each t ype ar e i ndi cat ed 
i n t he f ol l owi ng t abl e:

WASTE VS CONTENT

Type Plastics,
Rubber,

Tr eat ed Paper
( Max.  Per cent )

Noncombustible
Sol i ds ( Max.

Per cent  by
Weight

Moisture
Content

(Max.
Percent)

Heat i ng Val ue MJ/ Kg
Bt u Per  Pound

0 ( Tr ash 10 5 10 19. 76 8, 500

1 ( Rubbi sh) 0 10 25 15. 11 6, 500

2 ( Ref use) - 7 50 9. 99 ( 4, 300)
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WASTE VS CONTENT

Type Plastics,
Rubber,

Tr eat ed Paper
( Max.  Per cent )

Noncombustible
Sol i ds ( Max.

Per cent  by
Weight

Moisture
Content

(Max.
Percent)

Heat i ng Val ue MJ/ Kg
Bt u Per  Pound

3 ( Gar bage) - 5 70 5. 81 2, 500

4 ( Pat hol ogi cal )   ( not  appl i cabl e t o t hi s sect i on)

5 ( Cl assi f i ed) 10 0 0 16.3-23.37-10,000

Rubbi sh i s a maxi mum 20 per cent  by wei ght  of  
r est aur ant  wast e.   The wast e st r eam at  each 
i nst al l at i on must  be car ef ul l y  quant i f i ed and 
anal yzed.   The i nf or mat i on shoul d be ut i l i zed f or  
t he f i nal  desi gn t o ensur e t hat  each i nci ner at or  i s  
cor r ect l y s i zed.   Wast es may cont ai n pol yur et hane 
f oam whi ch may r esul t  i n t he r el ease of  cyani de or  
cyani de pr oduct s i n t he exhaust .   I ncl ude speci f i c  
i nst r uct i ons r egar di ng t he hazar dous mat er i al s t hat  
may be i nci ner at ed and excl uded by t he par t i cul ar  
i nst al l at i on.   I ndi cat e capaci t y and oper at i ng 
schedul e.   Compl et e desi gn s i z i ng.

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

Pr ovi de i nci ner at or  wi t h a cont i nuous capaci t y not  l ess t han [ _____]  kg/ hour
 pounds/ hour  when pr ovi ded wi t h t he wast e f uel  speci f i ed bel ow.   Thi s r at e 
i s a cont i nuous bur ni ng r at e and i s not  t o be consi der ed a char gi ng r at e,  
wi t h no manual  st oki ng r equi r ed t o accompl i sh t he dest r uct i on of  t hi s 
wast e.   Desi gn f or  each i nci ner at or  t o nor mal l y be i n oper at i on [ _____]  
days per  week f or  [ one]  [ t wo]  [ t hr ee]  8- hour  shi f t s dai l y,  wi t h a pr i mar y 
f uel  of  unsor t ed and unpr ocessed muni c i pal  sol i d wast e ( MSW)  as speci f i ed 
and del i ver ed t o t he i nci ner at or  s i t e i ncl udi ng non- homogeneous combust i bl e 
mat er i al s,  cans,  bot t l es,  met al  bandi ng,  and ot her  non- combust i bl e 
mat er i al s and si gni f i cant  concent r at ed quant i t i es of  combust i bl e hi gh ener gy
 Bt u cel l ul ose mat er i al s.   Pr ovi de i nci ner at or [ s]  [ each]  capabl e of  bur ni ng 
muni c i pal  wast e [ of  I I A Type [ _____] ]  [ wi t h t he f ol l owi ng pr oxi mat e 
analysis:

Wast e Component Range Typical

Moisture [ _____]  -  [ _____]  per cent [ _____]   per cent

Vol at i l e mat t er [ _____]  -  [ _____]  per cent [ _____]   per cent

Fi xed car bon [ _____]  -  [ _____]  per cent [ _____]   per cent

Gl ass,  met al ,  ash [ _____]  -  [ _____]  per cent [ _____]   per cent
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Wast e Component Range Typical

Bt u/ l b [ LHV]  [ HHV] [ _____]  -  [ _____] [ _____]  ( as r ecei ved)

]
Dur i ng nor mal ,  s t eady- st at e oper at i ons,  t he i nci ner at i on pr ocess shal l  be 
sel f - sust ai ned when bur ni ng wast e as char act er i zed above.   Do not  exceed 
auxi l i ar y f uel  l i mi t s gi ven above except  dur i ng st ar t - up or  bur n- down,  or  
when char gi ng wast e wi t h an excessi ve moi st ur e cont ent .   [ When f i r ed at  t he 
r at e of  [ _____]  met r i c t ons/ 24- hour  day t ons/ 24- hour  day wi t h muni c i pal  
sol i d wast e,  I I A Type [ _____] ,  each syst em shal l  be capabl e of  pr oduci ng a 
mi ni mum of  [ _____]  kg/ hour  l b/ hr  of  dr y sat ur at ed st eam at  a pr essur e of  
[ _____]  kPa psi g when f ur ni shed wi t h ent er i ng wat er  at  [ _____]  degr ees C 
degr ees F]   I ncor por at e accessi bi l i t y  f or  mai nt enance and ser vi ce i nt o 
equi pment  desi gn and accessor y i nst al l at i ons.

2. 4. 2   Unit

**************************************************************************
NOTE:   I ndi cat e t he t ype of  i nci ner at or  t o be 
pr ovi ded by opt i onal  wor di ng.

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

Equi p uni t  f or  mechani cal  char gi ng and oper at i on,  and t o oper at e under  
negat i ve pr essur e.   Equi p each uni t  syst em wi t h aut omat i c,  cont i nuous f l ow 
ash r emoval  and ash conveyor  equi pment  t o r emove al l  ash and r esi due as 
gener at ed.   Pr ovi de each i nci ner at or  as a compl et e [ package- t ype uni t , ]  
[ f act or y f abr i cat ed and f i el d assembl ed, ]  sel f - cont ai ned,  [ f r ee st andi ng,  
mount ed on a heavy st eel  f r ame, ]  [ and er ect ed at  t he pr oj ect  s i t e] ,  r eady 
f or  i mmedi at e mount i ng on a f oundat i on and f or  at t achment  of  wat er  suppl y,  
f uel ,  el ect r i cal ,  and vent  connect i ons,  i ncl udi ng l i f t i ng eye r i ngs f or  
adj ust i ng and set t i ng.

2. 4. 2. 1   Supports

Suppor t  each i nc i ner at or  upon t he f oundat i ons wi t h st r uct ur al  st eel ,  
i ndependent  of  al l  r ef r act or y,  conf or mi ng t o ASTM A36/ A36M.   Desi gn t he 
i nci ner at or  suppor t s t o al l ow f or  f r ee expansi on and cont r act i on of  each 
por t i on of  t he i nci ner at or  wi t hout  pl aci ng undue st r ess on any par t  of  t he 
i nci ner at or  or  set t i ng.

2. 4. 2. 2   Access Door s

Pr ovi de gast i ght  door s i n suf f i c i ent  number s,  adequat el y s i zed and pr oper l y 
l ocat ed,  t o al l ow f or  c l eani ng,  i nspect i on and r epai r  of  al l  ar eas i n t he 
uni t .   Li ne i nt er i or  sur f aces exposed t o di r ect  r adi at i on and hi gh 
t emper at ur es wi t h an appr oved r ef r act or y mat er i al  t o pr event  excessi ve heat  
l osses and war pi ng of  door s.   Hi nge door s t hat  ar e t oo l ar ge or  bul ky f or  
hand r emoval  or  t hat  wei gh mor e t han 11 kg 25 pounds.

2. 4. 3   Mi ni mum Requi r ement s

**************************************************************************
NOTE:   Dur i ng desi gn phase,  cont act  manuf act ur er s of  
t he t ype and si ze of  equi pment  t o be used and obt ai n 
t ypi cal  val ues.   I f  t hi s i nf or mat i on i s di f f i cul t  t o 
obt ai n or  var i es wi del y bet ween manuf act ur er s,  
del et e t he i ndi cat ed opt i onal  sent ences.   Check wi t h 
l ocal  r egul at or y aut hor i t i es concer ni ng r esi dence 
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t i me at  el evat ed t emper at ur es i f  di oxi n and f ur an 
cont r ol  ar e r equi r ed.

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

Pr ovi de i nci ner at or  wi t h t ot al  f ur nace vol ume i n whi ch t he heat  r el eased per
 cubi c met er  cubi c f oot  of  f ur nace vol ume wi l l  not  exceed [ _____]  W Bt u/ hr ,  
and t he gas vel oci t y does not  exceed [ _____]  m/ second f eet / second t hr ough 
t he pr i mar y combust i on zone and [ _____]  m/ second f eet / second t hr ough t he 
secondar y combust i on zone and f l ue.   Mi ni mum secondar y combust i on zone 
vol ume i s at  l east  [ _____]  cubi c m/ kg cubi c f eet / pound of  gas pr oduced per  
second i ncl udi ng excess ai r  r equi r ed f or  cool i ng pur poses,  and pr i mar y 
combust i on zone oper at i ng t emper at ur e i s suf f i c i ent  f or  near  compl et e 
car bon bur n- out .   Af t er  war m- up,  i nci ner at or  shal l  mai nt ai n a mi ni mum 
pr i mar y combust i on zone t emper at ur e of  at  l east  704 t o 871 degr ees C 1300 
t o 1600 degr ees F,  but  not  t o exceed 982 degr ees C 1800 degr ees F at  any 
t i me.   Combust i on t i me i n t he secondar y combust i on zone i s t o be at  l east  
[ _____]  seconds t ot al  t i me wi t h t emper at ur es mai nt ai ned at  927 t o 982 
degr ees C 1700 t o 1800 degr ees F wi t h moment ar y and i nf r equent  peaks not  t o 
exceed 1149 degr ees C 2100 degr ees F.

2. 5   FURNACE CONSTRUCTI ON

2. 5. 1   General

Pr ovi de i nci ner at or [ s]  meet i ng t he r equi r ement s of  NFPA 82,  f or  I I A Types 1 
and 2 wast e,  and Cl ass I I I  i nci ner at or s.   When exposed t o t he i nt er nal  
envi r onment  of  t he i nci ner at or ,  mat er i al s shal l  be compat i bl e wi t h t he 
t emper at ur e and at mospher i c condi t i ons whi ch t hey wi l l  encount er .   Ensur e 
connect i ons bet ween di ssi mi l ar  mat er i al s ar e el ect r i cal l y  i sol at ed f r om 
each ot her  wi t h di el ect r i c  uni ons or  f l anges.   Pr ovi de gal vani z i ng,  wher e 
speci f i ed,  i n accor dance wi t h ASTM A123/ A123M or  ASTM A153/ A153M.

2. 5. 2   Lubrication

Pr ovi de al l  s l i di ng,  movi ng,  or  r ot at i ng par t s nor mal l y r equi r i ng 
l ubr i cat i on,  except  t hose pr ovi ded wi t h " seal ed- f or - l i f e"  l ubr i cat i on,  wi t h 
sui t abl e means f or  such l ubr i cat i on.   Desi gn equi pment  t o oper at e 
ef f i c i ent l y and sat i sf act or i l y  when l ubr i cat ed usi ng st andar d military 
lubricants.

2. 5. 2. 1   Lubr i cat i on Fi t t i ngs

Locat e l ubr i cat i on f i t t i ngs i n accessi bl e pr ot ect ed posi t i ons,  wi t h a 
br i ght  r ed c i r c l e pai nt ed ar ound each poi nt .   Pr ovi de car bon st eel  bal l s,  
bodi es and t i ps of  f i t t i ngs t hr eaded wi t h a 1/ 4- 28 t aper ,  st r ai ght  or  1/ 8 
pi pe t hr eads.   I ncor por at e i nt o f i t t i ngs a sur f ace bal l - check val ve l ocat ed 
at  t he sur f ace of  t he i nl et  t i p.   Cadmi um pl at e car bon st eel  f i t t i ngs i n 
accor dance wi t h ASTM B766,  Type I ,  Cl ass 5,  or  z i nc coat  i n accor dance wi t h 
ASTM B633,  Type I ,  Cl ass 1,  except  t hat  t he sal t  spr ay t est  per i od f or  r ed 
r ust  cor r osi on i s a mi ni mum of  50 hour s.

2. 5. 2. 2   Lubr i cat i on Equi pment ,  6. 9 MPa 1, 000 psi  and Hi gher

When t he use of  hi gh- pr essur e l ubr i cat i on equi pment ,  6. 9 MPa 1, 000 psi  and 
hi gher ,  coul d possi bl y damage gr ease seal s or  ot her  par t s,  af f i x  a sui t abl e 
war ni ng or  caut i on pl at e t o t he equi pment  i n a conspi cuous l ocat i on.
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2. 5. 3   Li f t i ng At t achment s

Equi p each uni t  wi t h l i f t i ng at t achment s desi gned and i nst al l ed t o enabl e 
t he equi pment  t o be l i f t ed i n i t s  nor mal  posi t i on wi t hout  undue st r ess on 
t he uni t s.

2. 5. 4   Accessibility

Make al l  par t s subj ect  t o wear ,  br eakage,  or  di st or t i on,  and al l  par t s 
whi ch r equi r e per i odi c mai nt enance,  r eadi l y accessi bl e f or  adj ust ment  or  
replacement.

2. 5. 5   Interchangeability

Pr ovi de onl y par t s manuf act ur ed t o st andar ds t hat  per mi t  r epl acement  
wi t hout  modi f i cat i on t o par t s or  equi pment .

2. 5. 6   Fast eni ng Devi ces

Use sui t abl e bol t s and nut s conf or mi ng t o ASME B18. 2. 1 and ASME B18. 2. 2 
r espect i vel y,  and  scr ew t hr eads conf or mi ng t o t he r equi r ement s of  ASME B1. 1.   
I nst al l  al l  scr ews,  pi ns,  bol t s,  hydr aul i c f i t t i ngs,  and si mi l ar  par t s wi t h 
means f or  pr event i ng l oss of  t i ght ness.   Do not  swag,  peen,  st ake,  or  
ot her wi se per manent l y def or m par t s subj ect  t o r emoval  or  adj ust ment .

2. 5. 7   Electrical

Fact or y wi r e equi pment  compl et e wi t h al l  necessar y accessor y devi ces,  wi t h 
al l  wi r i ng br ought  t o a s i ngl e l ocat i on,  r equi r i ng onl y a sour ce of  power  
at  [ _____]  vol t s ,  [ _____]  phase,  60 her t z,  t o make t he equi pment  oper abl e.

2. 5. 8   Cast i ngs and For gi ngs

Use gr ay i r on conf or mi ng t o ASTM A48/ A48M;  cast  i r on conf or mi ng t o ASTM A319; 
and heat - r esi st ant  al l oy conf or mi ng t o ASTM A297/ A297M Gr ade HF.   Pr ovi de 
cast i ngs and f or gi ngs f r ee f r om def ect s such as scal e,  mi smat chi ng,  
bl owhol es,  or  any ot her  def ect  t hat  wi l l  af f ect  t he l i f e,  or  f unct i on of  
t he par t .

2. 5. 9   Wel di ng,  Br azi ng,  Sol der i ng,  Ri vet i ng,  or  Wi r i ng

Empl oy wel di ng,  br azi ng,  sol der i ng,  r i vet i ng,  or  wi r i ng onl y wher e t hese 
oper at i ons ar e r equi r ed i n t he or i gi nal  desi gn.

2. 5. 10   I nci ner at or  Fur nace Li ni ng

Li ne f ur nace and f l ue connect i on wi t h hi gh- heat - dut y f i r ebr i ck conf or mi ng 
to ASTM C27 and ASTM C155 l ai d i n hi gh- heat - dut y mor t ar  conf or mi ng t o 
ASTM F1097,  sui t abl e f or  use up t o 1427 degr ees C 2600 degr ees F.   At  t he 
Cont r act or ' s opt i on,  pl ast i c or  cast abl e r ef r act or y cont ai ni ng hi gh- dut y or  
super - dut y f i r ec l ay may be used,  except  t hat  f i r ebr i ck must  be used i n 
f l oor s and hear t hs.   At t ach pl ast i c r ef r act or y wi t h anchor s.   Pr ovi de 
r egul ar  cast abl e r ef r act or y conf or mi ng t o ASTM C401,  Hi gh St r engt h,  Cl ass 
C,  except  t hat  t he mi ni mum modul us of  r upt ur e f or  t r ansver se st r engt h 
cannot  be l ess t han 4. 14 MPa 600 psi  af t er  bei ng heat  soaked f or  5 hour s or  
mor e at  a t emper at ur e i n excess of  1371 degr ees C 2500 degr ees F.

a.   Pr ovi de i nsul at i ng cast abl e r ef r act or y conf or mi ng t o ASTM C401,  Cl ass R ,  
wi t h hydr aul i c set t i ng of  a t ype especi al l y  sui t abl e f or  i nci ner at or s 
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r equi r ed t o bur n wet  mat er i al .   I nst al l  pl ast i c r ef r act or y i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons and by wor kmen 
ski l l ed i n i t s  appl i cat i on.

b.   Make j oi nt s f or  f i r ebr i ck as t hi n as pr act i cabl e,  not  exceedi ng 3. 2 mm 
1/ 8 i nch i n t hi ckness bui l dup as a but t er ed j oi nt .   Cover  t he ent i r e 
sur f ace of  t he adj oi ni ng f aces wi t h mor t ar .   Const r uct  ar ches and 
ci r cul ar  l i ni ngs wi t h t he necessar y r adi al  or  wedge br i ck,  st r ai ght  
br i ck,  and speci al  shapes f or  skewbacks,  so as [ t o conf or m t o t he 
r adi us shown and]  t o pr oduce appr oxi mat el y t he same j oi nt  t hi ckness at  
t he i nner  and out er  cur ves.   Use  228. 6 mm 9 i nch ser i es f i r ebr i ck i n 
t he mai n ar ches of  t he f ur nace and f l ue connect i on,  l ai d on end wi t h 
j oi nt s i nt er l ocki ng one- hal f  t he wi dt h of  t he br i ck.   Except  i n t he ash 
pi t ,  l ay f i r ebr i ck on edge wi t h i nt er l ocki ng j oi nt s i n t he hear t hs and 
floors.

c.   Pr ovi de a casi ng const r uct i on not  t hi nner  t han 3. 213 mm 10 gauge st eel  
sheet  conf or mi ng t o ASTM A1011/ A1011M f or  t he i nci ner at or  r oof ,  wi t h 
st eel  sheet s and st r i ps conf or mi ng t o ASTM A568/ A568M f or  i nci ner at or  
casi ngs,  housi ngs,  and component s.   Pr ovi de ot her  uncoat ed bl ack sheet  
st eel  of  composi t i on and f i ni sh best  sui t ed t o t he end use.   Use 
gal vani zed st eel  sheet s conf or mi ng t o ASTM A653/ A653M and 
ASTM A924/ A924M f or  i nci ner at or  casi ngs,  housi ng,  and component s.   
Gauge number s speci f i ed ar e Uni t ed St at es St andar d gauge.

d.   Use speci al  r ounded shapes f or  t he exposed edges of  t he openi ngs f or  
t he char gi ng,  f i r i ng,  and st oki ng door s.   Make t he t hi ckness of  t he 
r ef r act or y f ur nace l i ni ng as necessar y t o compl y wi t h t he out er  sur f ace 
t emper at ur e r equi r ement s speci f i ed.   At t ach r ef r act or y wal l s t o t he 
casi ng wi t h al l oy st eel  or  r ef r act or y anchor s t o f or m a monol i t hi c 
st r uct ur e whi ch wi l l  r esi st  heat  and suppor t  t he wal l s wi t h a Saf et y 
Fact or  of  4.   Pr event  bul gi ng and dest r uct i on of  r ef r act or y due t o heat  
st r ess by r ei nf or c i ng,  expansi on j oi nt s,  t i es,  and anchor s.   Pr ovi de 
manhol es and ot her  i nspect i on and access openi ngs,  i dent i f i cat i on 
pl at es,  and st amps wi t h i nsul at i on f i ni shed neat l y  agai nst  a met al  r i ng 
pr ovi ded f or  t hi s pur pose.

2. 5. 11   Cast abl e Ref r act or y

Use cast abl e r ef r act or y i n [ gui l l ot i ne door s,  and door  s i l l s , ]  damper s and 
l i ds f or  char gi ng t hr oat s.   Thor oughl y dr y- mi x mat er i al  f r om each or i gi nal  
cont ai ner  t o ensur e uni f or m di st r i but i on of  const i t uent s and par t i c l e s i zes 
and t hen mi x wi t h wat er  t o t he consi st ency of  a st i f f  concr et e.   Pl ace t he 
mi xt ur e i n t he mol ds or  f r ames i n such manner  as t o excl ude ai r  bubbl es and 
keep moi st  f or  24 hour s.   Cast i ngs may be pr emol ded or  mol ded i n pl ace and 
conf or m t o t he det ai l s  shown.   Fi r ml y set  pr emol ded cast i ngs i n pl ace and,  
wher e r equi r ed,  bond t o t he f i r ebr i ck masonr y wi t h f i r ebr i ck mor t ar .

2. 5. 12   Ref r act or y Wal l  Const r uct i on

**************************************************************************
NOTE:   Val ues f or  mi ni mum t hi ckness of  r ef r act or y:

REFRACTORY THI CKNESS VS.  CAPACI TY

Capaci t y ( gr ams per  second)  
( pounds per  hour )

Mi n.  Ref r act or y Thi ckness
( mm)  ( i nches)
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REFRACTORY THI CKNESS VS.  CAPACI TY

For  Wal l s

Up t o 63Up t o 500 1084-1/4

63 t o 252500 t o 2, 000 1084-1/4

For  Hear t hs

I ndoor s Up t o 63 1144-1/2

I ndoor s 63 t o 252 500 t o 2000 1144-1/2

Outdoors 63.52-1/2

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

Suspended wal l  const r uct i on wi t h a spr i ng ar ch t ype r oof  may be ut i l i zed.   
I nst al l  s t r uct ur al  st eel  col umns ar ound t he per i met er  of  t he f ur nace,  
desi gned t o suppor t  a successi on of  l ow sect i ons of  r ef r act or y wal l ,  and 
f r amed t o car r y t he heavy r ef r act or y wal l s by suspensi on whi l e al l owi ng 
gaps t o r emai n i n t he wal l s f or  expansi on of  t he chamber .

2. 5. 13   Insulation

**************************************************************************
NOTE:   The val ues f or  mi ni mum t hi ckness of  
i nsul at i on ar e i n t he f ol l owi ng t abl e:

I NSULATI ON THI CKNESS VS.  CAPACI TY

Capaci t y ( gr ams per  second)  
( pounds per  hour )

Mi n.  Ref r act or y Thi ckness
( mm)  ( i nches)

For  Wal l s

Up t o 63Up t o 500 50.802

63 t o 252500 t o 2, 000 63.52-1/2

For  Hear t hs

I ndoor s Up t o 63 63.52-1/2

I ndoor s 63 t o 252 500 t o 2000 101.604

Outdoors 38.101-1/2

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

Wher e speci f i ed or  i ndi cat ed,  pr ovi de i nsul at i ng bl ock i nsul at i on 
conf or mi ng t o ASTM C612,  cont ai ni ng no asbest os mat er i al ,  and desi gned t o 
pr event  damage t o f oundat i on and i nci ner at or  ext er i or  due t o excessi ve 
heat .   Unl ess ot her wi se speci f i ed,  compl y wi t h t he r equi r ement s of  Sect i on 
23 07 00 THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS.

a.   Pr ovi de Cl ass 5 mi ner al  f i ber  bl ock,  l ai d i n appr oved mor t ar  speci al l y  
manuf act ur ed f or  t hi s pur pose or  r ecommended by t he i nsul at i ng mat er i al  
manuf act ur er .   Pr ovi de i nsul at i ng cement  conf or mi ng t o ASTM C195 or  
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ASTM C196.

b.   Pr ovi de f i r ebr i ck conf or mi ng t o ASTM C27 or  ASTM C155 f or  i nsul at i ng 
f i r ebr i ck,  l ai d up i n ai r - set t i ng mor t ar .   I nt er pr et  f i r ebr i ck t o 
i ncl ude st r ai ght  br i ck,  r adi al  br i ck,  wedge br i ck,  skew- t ype br i ck,  
cupol a bl ocks,  and ot her  s i mi l ar  shapes.   Di p each br i ck i n mor t ar ,  
r ub,  shove i nt o pl ace,  and t hen t ap wi t h a wooden mal l et  unt i l  i t  
t ouches t he adj acent  br i cks.   Mor t ar  t hi ck enough t o l ay wi t h a t r owel  
i s  not  per mi t t ed,  maxi mum mor t ar  j oi nt  t hi ckness cannot  exceed 3. 2 mm 
1/ 8 i nch,  and aver age j oi nt  t hi ckness cannot  exceed 1. 6 mm 1/ 16 i nch.   
I nsul at e mai n ar ches of  t he f ur nace and f l ue connect i on above t he 
f i r ebr i ck and,  wher e exposed t o t he weat her ,  pr ot ect  wi t h a sui t abl e 
sheat h.   I nsul at e f i r ebr i ck f l oor s f r om any suppor t i ng f l oor s wi t h 
i nsul at i ng br i ck except  f ul l  bear i ng suppor t i ng f l oor s on ear t h,  on 
whi ch a 75 mm 3 i nch l ayer  of  cont ai ned dr y sand may be used i n l i eu of  
i nsul at i ng br i ck.   Pr ovi de wal l s wi t h a mi ni mum t hi ckness t o l i mi t  t he 
t emper at ur e of  t he out er  i nci ner at or  sur f ace t o 49 degr ees C 120 
degr ees F i n an ambi ent  t emper at ur e of  21 degr ees C 70 degr ees F when 
t he uni t  i s  oper at i ng at  f ul l  r at ed capaci t y.

2. 5. 14   Expansi on Joi nt s

Pr ovi de j oi nt s i n t he f i r ebr i ck masonr y [ at  appr oxi mat el y t he l ocat i ons as 
shown]  [ at  spaci ngs of  appr oxi mat el y 2. 4 m 8 f eet ] ,  13 mm 1/ 2 i nch wi de,  as 
compl et el y separ at ed sect i ons wi t hout  any i nt er l ocki ng of  t he br i cks.   
[ Locat i ons may be changed f r om t hose i ndi cat ed by as much as 300 mm 12 
i nches i n ei t her  di r ect i on t o sui t  conveni ence of  const r uct i on.   Change as 
necessar y,  by of f set  or  ot her wi se,  t o avoi d weakeni ng t he ar ch over  an 
openi ng. ]   Al l ow no expansi on j oi nt  t o be c l oser  t han 300 mm 12 i nches t o 
t he ver t i cal  s i de of  an ar ched openi ng or  t o t he t op of  t he br i ck f or mi ng 
t he ar ch over  t he openi ng.   When j oi nt s ar e of f set ,  do not  al l ow bondi ng of  
t he hor i zont al  f aces bet ween t he t wo cour ses of  br i ck al ong t he of f set .   I n 
addi t i on,  t o al l ow f or  expansi on of  t he i nner  f ace,  const r uct  a ser i es of  
3. 2 mm 1/ 8 i nch wi de ver t i cal  openi ngs spaced 1. 8 m 6 f eet  apar t  on t he 
f ur nace si de of  t he wal l .   Make pr oper  pr ovi s i on f or  expansi on and 
cont r act i on bet ween i nci ner at or  f oundat i on and f l oor .

2. 5. 15   Ext er i or  Wal l s of  t he Fur nace

Pr ovi de a pl at e st eel  shel l  wal l  at  l east  6. 4 mm 1/ 4 i nch t hi ck separ at ed 
f r om t he f i r ebr i ck by sui t abl e i nsul at i on,  wi t h ext er i or  wal l s of  t he f l ue 
connect i on of  pl at e st eel  shel l  at  l east  [ 4. 8] [ 6. 4]  mm [ 3/ 16] [ 1/ 4]  i nch 
t hi ck separ at ed f r om t he f i r ebr i ck by i nsul at i on.   St r uct ur al l y  r ei nf or ce 
shel l s as necessar y t o suppor t  bur ner s,  combust i on ai r  bl ower s,  st ack,  
r ef r act or i es,  and ot her  component s.

2. 5. 16   Pr i mar y Chamber

Const r uct  t he pr i mar y chamber  f or  dual  chamber  syst ems of  a st eel  casi ng 
suppor t ed by a st eel  f r ame and pr ovi de wi t h i nsul at i on and r ef r act or y as 
necessar y t o compl y wi t h t he speci f i ed out er  sur f ace t emper at ur e 
r equi r ement s speci f i ed.   Make t he casi ng not  l ess t han 2. 657 mm 12 gauge 
sheet  st eel  r ei nf or ced t o wi t hst and i nt er nal  pr essur es wi t hout  def l ect i on 
or  damage t o r ef r act or y or  ot her  component s of  t he i nci ner at or .   Const r uct  
f r ame and al l  r ei nf or c i ng member s of  st r uct ur al  st eel ,  f r ee st andi ng,  and 
capabl e of  suppor t i ng t he wei ght  of  al l  component s of  t he i nci ner at or ,  
i ncl udi ng door s,  bur ner s,  br eachi ng,  st ack connect i ons,  and appur t enant  
assembl i es wi t hout  bi ndi ng or  war pi ng.   Fr ame and casi ng shal l  be 
al l - wel ded const r uct i on,  compl et ed and er ect ed pr i or  t o i nst al l at i on of  t he 
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r ef r act or y and i nsul at i on.   Bui l d al l  access door s and par t s wi t h seal s t o 
pr event  emi ssi on of  smoke or  admi ssi on of  s i gni f i cant  amount s of  ai r  dur i ng 
i nci ner at or  oper at i on.   Pr i mar y chamber  shal l  have no openi ngs whi ch woul d 
per mi t  l eakage of  wast e f l ui ds.

2. 5. 17   Secondar y Chamber

a.   Const r uct  t he secondar y chamber  of  dual  chamber  syst ems wi t h mi ni mum 
4. 8 mm 3/ 16 i nch t hi ck hot - r ol l ed st eel  l i ned wi t h mi ner al  wool  
i nsul at i on and hi gh st r engt h r ef r act or y,  r at ed at  not  l ess t han 1427 
degr ees C 2600 degr ees F,  as necessar y t o compl y wi t h t he speci f i ed 
out er  sur f ace t emper at ur e r equi r ement s.   [ A make- up ai r  pr eheat er  of  
t he manuf act ur er ' s st andar d desi gn may be i nst al l ed f or  t hi s chamber . ]

b.   Pr ovi de secondar y chamber  bur ner  capabl e of  f i r i ng wi t h [ No.  2 f uel  
oi l ]  [ gas]  wi t h an el ect r i c  i gni t i on syst em,  havi ng a net  out  put  
r at i ng capabl e of  r educi ng t he emi ssi on of  combust i bl e gases and 
par t i cul at e mat er i al  t o meet  t he cur r ent  l ocal ,  St at e and Feder al  ai r  
pol l ut i on emi ssi on st andar ds.   Equi p bur ner s wi t h an FM appr oved f l ame 
sensor  and di r ect  spar k i gni t i on.   Desi gn combust i on ai r  suppl y f or  t he 
secondar y chamber  t o ensur e compl et e combust i on of  al l  vol at i l es i n t he 
f l ue gas.   Equi p combust i on ai r  suppl y f ans wi t h cont r ol  damper s t o 
var y t he ai r  suppl y as r equi r ed t o pr ovi de compl et e ai r  pol l ut i on 
cont r ol .   Cont r ol  t emper at ur e i n t he secondar y chamber  t hr ough t he use 
of  a t emper at ur e cont r ol l er  t o var y t he f i r i ng r at e of  t he bur ner  and 
combust i on ai r  suppl y.

[ 2. 5. 18   Pr i mar y and Secondar y Cowl i ng

**************************************************************************
NOTE:   Check wi t h manuf act ur er s of  t he t ype and si ze 
of  equi pment  expect ed t o be used t o det er mi ne t he 
avai l abi l i t y  of  t hi s opt i on.   I f  avai l abl e,  
pr eheat i ng t he combust i on ai r  wi l l  i mpr ove t her mal  
ef f i c i ency and enhance t he compl et eness of  t he 
combust i on pr ocess.

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

The pr i mar y and secondar y chamber s of  dual  chamber  syst ems may be pr ovi ded 
wi t h cowl i ng i n such a way as t o pr eheat  i nci ner at or  combust i on ai r .

][ 2. 5. 19   Grates

When so equi pped,  const r uct  gr at es of  cast  i r on of  s i ze and conf i gur at i on 
t o suppor t  t he r at ed capaci t y of  t he t ype of  wast e speci f i ed.   Pr ovi de f l at  
t ype gr at es,  st ep t ype gr at es,  or  a combi nat i on of  t he t wo,  as st andar d 
wi t h t he manuf act ur er  of  t he i nci ner at or ,  wi t h a mi ni mum wei ght  of  195 
kg/ squar e met er  40 psf .   Desi gn gr at es t o r est  on suppor t i ng cast  i r on 
channel s,  I - beams,  angl es,  or  s i mi l ar  cast - i r on shapes.   Make st oker  gr at es 
of  heat - r esi st ant  al l oy cast i ngs wi t h hol es or  s l ot s i n met al  sur f aces 
t hr ough whi ch combust i on ai r  ent er s.   Si ze t hese openi ngs t o mi ni mi ze 
pl uggi ng by ash or  s l ag.   Desi gn gr at es t o r esi st  di st or t i on,  gr owt h,  
cr acki ng,  and oxi dat i on.   Act uat e gr at es or  i nt er nal  r am by mechani cal  or  
hydr aul i c means so as t o move t he r ef use t hr ough t he f ur nace,  agi t at e t he 
r ef use t o pr omot e compl et e combust i on,  and r emove t he ash and r esi due f r om 
t he f ur nace.   Pr ovi de a [ t r avel i ng, ]  [ r eci pr ocat i ng, ]  [ r ever se 
r eci pr ocat i ng, ]  [ r ocki ng, ]  [ or  v i br at i ng]  st oker  gr at e.
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[ 2. 5. 19. 1   St oker  Desi gn

Desi gn t he st oker  or  i nt er nal  r am ( when so equi pped)  wi t h a hydr aul i cal l y  
or  mechani cal l y oper at ed,  sel f - cont ai ned mechani sm l ocat ed i nsi de t he 
f ur nace compr i s i ng a means of  movi ng,  shear i ng,  or  t umbl i ng t he wast e 
mat er i al  whi l e bur ni ng t o ash,  admi t t i ng wast e at  one end whi l e causi ng ash 
t o f al l  of f  t he ot her  end cont i nuousl y.   Desi gn st oker  and f eed equi pment  
f or  t hi n l ayer  di st r i but i on of  t he i ncomi ng wast e,  and sl ow and t hor ough 
agi t at i on of  t he bed l engt h t o ensur e ampl e aer at i on and compl et e bur nout  
pr i or  t o di schar ge i nt o t he r esi due quench ar ea.   I n t he dr y i ng and 
i gni t i on zone,  r et ai n t he r ef use l ong enough f or  t he vol at i l e combust i bl e 
gases,  wat er  vapor ,  and smoke t o be dr i ven of f  f r om t he r ef use and f l ow 
i nt o t he secondar y combust i on zone wher e t hey ar e mi xed wi t h ai r  and 
r et ai ned f or  a suf f i c i ent  l engt h of  t i me t o ensur e compl et e combust i on.

] 2. 5. 19. 2   St oker  or  Ram Oper at i on

Devi se a means of  act i vat i on f or  hydr aul i c cyl i nder s of  adequat e s i ze wi t h 
a mi ni mum st r oke of  [ _____]  mm i nches t o ensur e pr ogr essi ve movement  of  t he 
r ef use.   Mount  cyl i nder s under  t he [ st oker ]  [ r am]  car r i ages or  s i de gi r der s 
on speci al l y  desi gned mount i ng br acket s and beams ar r anged so t hat  al l  
t hr ust s and st r esses ar e cont ai ned wi t hi n t he [ st oker ]  [ r am]  st r uct ur e 
wi t hout  t r ansmi ssi on i nt o t he f ur nace st r uct ur e.

] 2. 5. 20   Fur nace Door s

Pr ovi de door s as necessar y f or  i nspect i on,  st oki ng,  c l eanout ,  and char gi ng 
ar eas,  wi t h door  f r ames secur el y at t ached t o t he f r ame of  t he i nci ner at or ,  
havi ng mi ni mum edge t hi ckness of  16 mm 5/ 8 i nch i ncr easi ng t o 19 mm 3/ 4 i nch
 ar ound t he door ,  t o pr ovi de a seat  f or  t he door .   Const r uct  door s and 
f r ames of  cast  i r on or  st eel ,  wi t h a mi ni mum door  t hi ckness of  10 mm 3/ 8 
i nch,  gast i ght  and when exposed t o f l ame or  di r ect  heat  of  combust i on gases 
and l i ned wi t h t he same t ype and t hi ckness of  r ef r act or y and i nsul at i on 
used i n t he combust i on chamber  t o pr event  excessi ve heat  l osses and 
war pi ng.   Secur e r ef r act or y t o t he door s t o pr event  saggi ng.   Desi gn 
r ef r act or y wi t h t aper ed edges t o c l ear  door  f r ames dur i ng t he movement  of  
swi ngi ng door s.   Wel d al l oyst eel  hooked bar s t o t he door  cover  t o anchor  
t he r ef r act or y,  wi t h door s saf el y oper abl e by one per son.   Temper at ur e of  
door  handl es shal l  per mi t  oper at i on of  door s wi t hout  gl oves or  ot her  
pr ot ect i ve devi ces.   I nt er l ock char gi ng door s wi t h pr i mar y bur ner s and ai r  
suppl y so t hat  bur ner  i gni t i on shut s of f  and under - f i r e ai r  damper s c l ose 
when door s open.   Gasket  door  c l osur e wi t h nonasbest os packi ng sui t abl e f or  
t he ser vi ce. [   Gui l l ot i ne- t ype door s shal l  l i f t  compl et el y of f  t he seal s t o 
ef f ect  openi ng. ]   Pr ovi de door s wi t h hasps or  br acket s t o per mi t  l ocki ng.   
Al so make pr ovi s i on t o l ock t he door s i n an open posi t i on dur i ng 
mai nt enance t o pr event  acci dent al  c l osur e whi l e someone i s i nsi de t he 
incinerator.

2. 5. 20. 1   Mechani cal  Char gi ng Door s

Pr ovi de gui l l ot i ne t ype door s,  wi t h a char gi ng door  t hat  opens wi t h 
oper at i on of  t he char ger .   I nt er l ock char gi ng and f eed hopper  door s t o 
pr event  s i mul t aneous openi ng dur i ng oper at i on of  i nci ner at or .   I nsul at e 
combust i on chamber  door s,  i ncl udi ng gui l l ot i ne door s as speci f i ed above f or  
f ur nace door s.   Pr ovi de door s wi t h means f or  manual  oper at i on,  whi ch ar e 
r ai sed and l ower ed by f l exi bl e st eel  cabl es oper at i ng over  a syst em of  
smoot hl y oper at ed sheaves or  hydr aul i c or  pneumat i c cyl i nder s at t ached t o a 
st eel  f r ame.   Const r uct  door s whi ch,  i n c l osed posi t i on,  r est  t i ght l y 
agai nst  t he f r ames.
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2. 5. 20. 2   St oki ng and Cl eanout  Door s

Pr ovi de access door s f or  c l eanout ,  st oki ng mechani sm and vi sual  i nspect i on 
of  t he ent i r e i nt er i or  of  t he i nc i ner at or  wi t hout  per mi t t i ng l eakage of  
wast e f l ui ds.

2. 5. 21   Obser vat i on Por t s

**************************************************************************
NOTE:   Requi r ement s f or  obser vat i on por t s and t est  
hol es depend upon t he speci f i c  pr oj ect ,  i ncl udi ng 
compet ence and avai l abi l i t y  of  oper at i ng and 
mai nt enance per sonnel ,  and t ype of  mat er i al  t o be 
bur ned.   Conf or m t he number  and l ocat i on of  t he t est  
hol es t o t he r equi r ement s of  t he r egul at or y 
aut hor i t y,  and pr ovi de t est  hol es f or  moni t or i ng 
oper at i ng ef f i c i ency as needed.

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

Pr ovi de [ one]  [ t wo]  obser vat i on por t [ s]  75 mm 3 i nches i n di amet er  on t he 
access door  f or  v i ewi ng t he pr i mar y combust i on chamber  or  zone dur i ng 
oper at i on.   Make por t s no l ess t han 2. 7 mm 12 gauge bl ack st eel  or  cast  
i r on t ube or  duct  wi t h a heat - r esi st ant  gl ass cover  or  an angul ar  st eel  
f r ame and cl osur e pl at e wi t h handl e f or  oper at i on wi t hout  gl oves or  ot her  
pr ot ect i ve devi ces.   Ext end t he t ube or  duct  f r om t he ext er i or  of  t he 
casi ng t o not  l ess t han one- hal f  t he t hi ckness of  t he r ef r act or y openi ng 
and make gast i ght .   Make pr ovi s i on f or  ai r  pur gi ng of  t he por t  t o avoi d ash 
buildup.

2. 5. 22   Test  Hol es

Pr ovi de i nci ner at or s wi t h t est  hol es as i ndi cat ed and f i t  wi t h st andar d 
wei ght ,  50 mm 2 i nch di amet er ,  bl ack st eel  pi pe.   Ext end sl eeve f r om t he 
ext er i or  of  t he casi ng t o not  l ess t han one- hal f  t he t hi ckness of  t he 
r ef r act or y l i ni ng.   For m t he r ef r act or y  openi ng f r om t he end of  t he pi pe 
s l eeve t o t he i nt er i or  wal l  sur f ace t o shi el d t he end of  t he s l eeve f r om 
r ef l ect ed heat .   Fi t  t he s l eeve wi t h a br ass scr ew cap,  and each t est  pi pe 
wi t h t wo or  mor e st ur dy l ugs wel ded appr oxi mat el y i n t he mi ddl e of  i t s  
l engt h t o pr event  t he pi pe f r om t ur ni ng when t he cap i s bei ng r emoved.

2. 5. 23   Saf et y Devi ces

Pr ovi de i nci ner at or s wi t h saf et y devi ces t o pr ovi de saf e oper at i on,  
i ncl udi ng aut omat i c over heat  shut down and manual  shut of f  f or  each bur ner  
and mai n f uel  suppl y,  and equi pment  meet i ng t he r equi r ement s of  t he 
Occupat i onal  Saf et y and Heal t h Admi ni st r at i on ( OSHA) .

2. 5. 24   Fr eeze Pr ot ect i on

Equi p l ow poi nt s of  al l  pi pi ng and t ubi ng wi t h dr ai ns f or  f r eeze pr ot ect i on.

2. 5. 25   I nci ner at or  Cool i ng Syst em

Pr ovi de t he manuf act ur er ' s st andar d cool i ng syst em f or  t he i nci ner at or  
f ur ni shed,  i ncl udi ng al l  necessar y equi pment ,  pi pi ng,  val ves and cont r ol  
devices.
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2. 6   I NCI NERATOR AUXI LI ARY EQUI PMENT

2. 6. 1   Char gi ng Met hod

**************************************************************************
NOTE:   I t  i s  not  expect ed t hat  cr anes wi l l  be used 
i n most  mi l i t ar y i nci ner at or  pl ant s.   The r ef er enced 
st andar ds may not  be suf f i c i ent  f or  t he sever e 
ser vi ce condi t i ons t he cr ane woul d encount er .   A 
separ at e sect i on based upon Di v i s i on 41,  may be 
r equi r ed t o adequat el y deal  wi t h t he cr ane.

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

a.   Mechani cal l y  char ge i nci ner at or  and oper at e t he combust i on chamber  at  
negat i ve ai r  pr essur e when t he l oadi ng door  i s  open,  t o pr event  i nj ur y 
t o t he oper at or  and t he escape of  smoke and gases.   Pr ovi de a 
mechani cal  char ger ,  i ncl udi ng an i nner  door  and an out er  door ,  or  ot her  
f or m of  i sol at i on f r om t he combust i on chamber ,  t o di schar ge t he 
cont ent s of  t he l oadi ng and hol di ng chamber  i nt o t he combust i on 
chamber .   Fl ange l oader  di r ect l y t o t he f eed openi ng of  t he i nci ner at or .

b.   Pr ovi de char ger  wi t h a manual  cont r ol  and an adj ust abl e t i mer  t o per mi t  
semi - aut omat i c char gi ng,  wi t h t he manual  box next  t o t he r am l oader  
openi ng as i ndi cat ed.   Pr ovi de an i ndi cat i on l i ght  t o show when t he 
i nci ner at or  can be char ged and when t he i nci ner at or  cannot  be l oaded 
due t o i nsuf f i c i ent  t emper at ur e.   Mount  t he l i ght  on t he cont r ol  box,  
v i s i bl e t o t he oper at or  when t he box i s c l osed.   I ncl ude an i nt er l ock 
t o pr event  oper at i on of  t he char ger  when a pr edet er mi ned saf e oper at i ng 
t emper at ur e i s exceeded.

c.   Locat e t he char ger  on t he end of  t he i nci ner at or .   [ Pr ovi de cr anes t o 
l oad t he char ger  as speci f i ed i n [ Sect i on 41 22 13. 13 BRI DGE CRANES]  [  
Sect i on 41 22 13. 14 BRI DGE CRANES,  OVERHEAD,  TOP RUNNI NG]  [  Sect i on 
41 22 13. 15 BRI DGE CRANES,  OVERHEAD ELECTRI C,  UNDER RUNNI NG]  t o l oad 
t he char ger . ]   Desi gn char gi ng chamber s wi t h a mi ni mum capaci t y of  not  
l ess t han [ 0. 5]  [ 1. 0]  [ _____]  cubi c met er  [ 0. 5]  [ 1. 0]  [ _____]  cubi c yar d,  
wi t h an i nst al l ed di gi t al  count er  t o count  t he number  of  l oads 
del i ver ed by t he aut omat i c r am l oader  i nt o t he combust i on chamber .

2. 6. 1. 1   Feed Hopper

Pr ovi de a hopper - t ype chamber  f or  t op l oadi ng char ger s,  const r uct ed of  
heavy- dut y wel ded st eel  pl at e and st r uct ur al  shapes t hr oughout ,  f abr i cat ed 
of  6 mm 1/ 4 i nch mi ni mum t hi ckness hot - r ol l ed st eel ,  wi t h st eel  pl at es and 
shapes conf or mi ng t o ASTM A36/ A36M.   Or i ent  hopper s l oaded di r ect l y  f r om 
t he t i ppi ng f l oor  t o be l oaded f r om t he s i de of  t hei r  l ongest  di mensi on 
whenever  physi cal l y  possi bl e,  wi t h t he openi ng f l ush wi t h t he t i ppi ng f l oor .

2. 6. 1. 2   Char gi ng Ram

Pr ovi de a hydr aul i cal l y  oper at ed r am,  sel f - cont ai ned t ype wi t h di r ect i onal  
cont r ol ,  whi ch i nj ect s smal l  l oads of  r ef use at  f r equent  i nt er val s,  t o ensur e 
r el at i vel y uni f or m bur ni ng r at es,  and l i mi t s t he amount  of  ai r  ent er i ng t he 
pr i mar y chamber  wi t h each char ge t hr ough t he use of  doubl e gat es or  s i mi l ar  
devi ce.   Pr ovi de a r am whi ch cont i nuousl y pushes t he bur ni ng wast e t owar d t he 
c l eanout  ar ea,  const r uct ed t o mi ni mi ze t he possi bi l i t y  of  r ef use becomi ng 
t r apped i n ar eas t hat  woul d i nt er f er e wi t h t he oper at i on of  t he r am and i t s 
seal s.   Pr ovi de suf f i c i ent  cool i ng by ei t her  ai r  or  wat er  t o pr ecl ude war page 
or  excessi ve t her mal  expansi on of  t he r am.   No par t  of  t he r am shal l  come i n 
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di r ect  cont act  wi t h or  r i de upon t he combust i on zone r ef r act or y or  gr at i ng.

2. 6. 2   Auxi l i ar y Bur ner s

**************************************************************************
NOTE:   I ndi cat e i f  auxi l i ar y f uel  syst em i s t o be 
gas and/ or  oi l  by del et i ng t he i nappr opr i at e 
subparagraphs.

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

Pr ovi de [ gas]  [ oi l ]  [ combi nat i on gas and oi l ]  [ LPG]  bur ner s f or  t he pr i mar y 
and secondar y combust i on zones,  meet i ng t he r equi r ement s set  f or t h i n UL 296, 
UL 726, UL 795,  and NFPA 85.   Pr ovi de each bur ner  as a compl et e assembl y,  
i ncl udi ng f uel  and cont r ol  syst ems,  and accessor i es.   Locat e pr i mar y 
chamber  bur ner s so t hat  t he bur ner  f l ame i mpi nges di r ect l y on t he wast e 
mat er i al s when pr esent  dur i ng st ar t - up,  but  does not  i mpi nge di r ect l y on 
t he r ef r act or y when wast e i s not  pr esent  dur i ng war m- up.

a.   Pr ovi de pr i mar y bur ner s wi t h a capaci t y of  not  l ess t han [ _____]  W 
Bt u/ hr  and capabl e of  mai nt ai ni ng a mi ni mum cont i nuous t emper at ur e of  
760 degr ees C 1400 degr ees F and a maxi mum of  871 degr ees C 1600 
degr ees F i n t hat  chamber  or  zone.

b.   Pr ovi de secondar y bur ner s wi t h a mi ni mum capaci t y of  [ _____]  J Bt u and 
capabl e of  mai nt ai ni ng a mi ni mum cont i nuous t emper at ur e i n t he 
secondar y chamber  of  [ 982]  [ _____]  degr ees C [ 1800]  [ _____]  degr ees F.   
[ Mai nt ai n a mi ni mum cont i nuous t emper at ur e of  760 degr ees C 1400 
degr ees F at  t he r oof  near  t he exi t  of  t he pr i mar y chamber . ]

c.   Pr ovi de bur ner s t hat  ar e el ect r i cal l y  spar k- i gni t ed and r egul at ed by a 
var i abl e set  poi nt  i ndi cat or - cont r ol l er  adj ust abl e f r om 427 degr ees C 
800 degr ees F t o 1316 degr ees C 2400 degr ees F t o oper at e wi t hi n t he 
t emper at ur e l i mi t s r ecommended by t he manuf act ur er .   I ncl ude an on/ of f  
f i r i ng bur ner  i n t he pr i mar y chamber .   Pr ovi de a modul at i ng bur ner  wi t h 
cont i nuous bur ni ng capabi l i t y  f or  t he secondar y chamber ,  whi ch 
modul at es f r om hi gh- t o l ow- f i r e t o of f ,  based on t he t emper at ur e of  t he 
secondar y chamber .   Secondar y bur ner  shal l  cycl e aut omat i cal l y  as a 
f unct i on of  t he chamber  t emper at ur e i n or der  t o mi ni mi ze t he 
consumpt i on of  auxi l i ar y f uel  and t o mi ni mi ze t emper at ur e peaks.

d.   Act uat e cont r ol l er s by a t her mocoupl e or  shi el ded bi met al l i c  sensor  
l ocat ed i n t he upper  1/ 3 of  t he combust i on chamber .   Pr ovi de Type K 
t her mocoupl es i n t he pr i mar y and secondar y chamber s,  sui t abl e f or  a 
maxi mum t emper at ur e of  1538 degr ees C 2800 degr ees F.   I ncor por at e 
FM- I RI  component s i n bur ner  cont r ol s and meet  NFPA cur r ent  st andar ds 
f or  gas-  and oi l - f i r ed boi l er s,  i ncl udi ng ul t r avi ol et  f l ame scanner s as 
speci f i ed i n par agr aph Fl ame Sensor ,  or  f l ame r ods f or  f l ame f ai l ur e 
saf et y shut of f  f or  bur ner  and pi l ot  and pr e- i gni t i on and post combust i on 
pur gi ng cont r ol .   Mount i ng,  f l ame shape,  and char act er i st i cs of  each 
bur ner  shal l  be sui t abl e f or  t he i nci ner at or  chamber  i n whi ch t he 
bur ner  i s  i nst al l ed,  wi t h bur ner s t hat  ar e easi l y moved out  of  f i r i ng 
posi t i on f or  i nspect i on,  c l eani ng,  adj ust ment ,  and mai nt enance.   On 
mechani cal l y char ged i nci ner at or s,  i ncl ude an i nt er l ock t o pr event  
oper at i on of  t he char ger  unt i l  secondar y chamber  or  zone t emper at ur e 
has r eached 871 degr ees C 1600 degr ees F.

2. 6. 2. 1   Oi l  Bur ner s

Pr ovi de ai r - at omi zi ng or  mechani cal - pr essur e- at omi zi ng t ype oi l  bur ner s 
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( when r equi r ed) ,  capabl e of  bur ni ng unheat ed Gr ade No.  2 f uel  oi l .   Pr ovi de 
onl y oi l - bur ni ng equi pment  whi ch meet s t he r equi r ement s of  
UL FLAMMABLE & COMBUSTI BLE and i s i nst al l ed i n accor dance wi t h NFPA 30 and 
NFPA 31.

[ 2. 6. 2. 2   Mechani cal  Pr essur e At omi zer

When so equi pped,  pr ovi de mechani cal  pr essur e at omi zer s whi ch oper at e 
sol el y by t he use of  oi l  pr essur e and have no movi ng par t s wi t hi n t he 
at omi zer ,  and ar e capabl e of  compl et el y at omi zi ng t he oi l  t hr ough a mi ni mum 
capaci t y r ange of  4 t o 1 wi t hout  changi ng nozzl es or  spr ayer  pl at es when 
f ur ni shed wi t h oi l  at  t he manuf act ur er ' s r equi r ed pr essur e.   Desi gn t o 
suppl y a const ant  vol ume of  oi l  t o t he at omi zer ,  wi t h var i abl e capaci t y 
obt ai ned by adj ust i ng a cont r ol  val ve on t he r et ur n l i ne.   Mount  a di f f user  
t o st abi l i ze t he f l ame near  t he f ur nace end of  t he at omi zer  but  i n such a 
posi t i on t hat  oi l  wi l l  not  st r i ke i t .

][ 2. 6. 2. 3   Ai r  Jet  At omi zer

When so r equi r ed,  pr ovi de i nsi de mi x t ype ai r  j et  at omi zer s ut i l i z i ng ai r  
mi x i ng wi t h t he oi l  i nsi de t he nozzl e,  wi t h no movi ng par t s r equi r ed wi t hi n 
t he at omi zer  assembl y.   Fur ni sh t he ai r  compr essor  wi t h t he bur ner ,  f r om 
t he bur ner  manuf act ur er  and capabl e of  compl et el y at omi zi ng t he oi l  t hr ough 
a mi ni mum capaci t y r ange of  6 t o 1 wi t hout  changi ng nozzl es or  spr ayer  
pl at es,  when suppl i ed wi t h ai r  at  a maxi mum pr essur e of  689 kPa 100 psi  
gauge,  and var yi ng uni t  capaci t y by adj ust i ng ai r  pr essur e suppl i ed t o t he 
uni t .   Fur ni sh uni t  wi t h a bl ow- out  val ve so t hat  ai r  may be bl own t hr ough 
t he oi l  passages t o c l ear  t hem of  any accumul at i on.   Mount  a di f f user  t o 
st abi l i ze t he f l ame near  t he f ur nace end of  t he at omi zer  but  i n such a 
posi t i on t hat  oi l  wi l l  not  st r i ke i t .

] 2. 6. 2. 4   Ai r  Regi st er

Pr ovi de t he most  sui t abl e t ype ai r  r egi st er s f or  t he at omi zer  f ur ni shed and 
ar r ange f or  connect i on t o t he f or ced- dr af t  f an duct ,  wi t h adj ust abl e 
ai r - vol ume l ouver s wi t h al l  l ouver s oper at ed by a s i ngl e,  easi l y accessi bl e 
l ever .   Regi st er  i s  t o suppor t  at omi zer  and cl osel y r el at ed component s,  and 
f ast ened di r ect l y t o t he f r ont  of  t he i nci ner at or .   Pr oper l y s i ze t he 
t hr oat  r i ng t o mat ch t he at omi zer .   Mount  a di f f user  t o st abi l i ze t he f l ame 
near  t he f ur nace end of  t he at omi zer  but  i n such a posi t i on t hat  oi l  wi l l  
not  st r i ke i t .   Desi gn t he r egi st er  and di f f user  t o ensur e compl et e mi xi ng 
of  ai r  and f uel  wi t h a mi ni mum of  excess ai r .

2. 6. 2. 5   Thr oat  Openi ngs

Const r uct  bur ner  t hr oat  openi ngs of  super dut y pl ast i c r ef r act or y or  mat ched 
sect i ons of  r ef r act or y t i l e.   Make t he t hr oat  concent r i c wi t h t he bur ner ,  
of  pr oper  cont our  t o ensur e compl et e mi xi ng of  t he ai r  and oi l ,  and 
desi gned t o assi st  i n compl et e combust i on by r adi at i ng heat  t o t he f uel .   
Posi t i on t he bur ner  so t hat  t he f l ame par al l el s t he cont our  of  t he t hr oat  
but  avoi ds st r i k i ng t he r ef r act or y.

2. 6. 2. 6   El ect r i c  I gni t i on Syst em

Pr ovi de an i gni t i on syst em sui t abl e f or  oper at i on wi t h [ No.  2 f uel  oi l ]  
[ gas] .   Fur ni sh i gni t er  assembl y compl et e f or  each bur ner ,  wi t h a sui t abl e 
i gni t i on t r ansf or mer  and el ect r ode r at ed f or  not  l ess t han 5, 000 vol t s on 
t he secondar y s i de,  as a uni t  r eadi l y r emovabl e f r om t he i nci ner at or  
set t i ng f or  r epai r .   Make pr ovi s i ons i n t he i gni t er  assembl y f or  manual  
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oper at i on and f or  i nspect i on of  t he pi l ot  f l ame.   Component s shal l  be i n 
conf or mance wi t h NFPA 85 r equi r ement s,  as appl i cabl e.

[ 2. 6. 3   Fuel  Oi l  Syst em

**************************************************************************
NOTE:   Del et e t hese par agr aphs and t hei r  
subpar agr aphs i f  oi l  i s  not  used.

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

I nst al l  f uel  oi l  syst em ( when appl i cabl e)  i n st r i c t  accor dance wi t h NFPA 31 
and Sect i on 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS,  unl ess 
ot her wi se i ndi cat ed.   Equi p oi l  suppl y l i ne t o each bur ner  wi t h an 
aut omat i cal l y  oper at ed val ve desi gned t o shut  of f  t he oi l  suppl y i n case of  
f i r e i n t he i mmedi at e v i c i ni t y of  t he bur ner .   Pr ovi de a t her moel ect r i cal l y  
or  t her momechani cal l y act uat ed t ype val ve and l ocat e i mmedi at el y downst r eam 
of  t he manual  shut of f  val ve or  ot her  bui l di ng shut of f  devi ces wher e oi l  
suppl y l i ne ent er s t he bui l di ng.   Locat e a t her moel ect r i cal  or  
t her momechani cal  det ect i on devi ce over  t he oi l  bur ner  t o act i vat e t he 
val ve.   A f i r e shut of f  val ve may be combi ned wi t h ot her  aut omat i c shut of f  
devi ces i f  l i s t ed i n UL FLAMMABLE & COMBUSTI BLE.

2. 6. 4   Fuel - Oi l  Pi pi ng

Fur ni sh pi pi ng r equi r ed bet ween t he oi l  s t or age t ank,  bur ner s,  and pumps 
compl et e wi t h val ves,  st r ai ner s,  t r aps,  i nsul at i on,  and accessor i es,  
conf or mi ng t o Sect i on 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.

2. 6. 5   Fuel - Oi l  St or age Tank

Pr ovi de st or age t anks const r uct ed of  st eel  or  f i ber gl ass,  sui t abl e f or  
under gr ound i nst al l at i on,  const r uct ed and l abel ed i n accor dance wi t h NFPA 30, 
NFPA 31 and Sect i on 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.

][ 2. 6. 6   Gas Met er

Fur ni sh and i nst al l  gas met er s wher e i ndi cat ed,  havi ng t he f ul l  capaci t y 
i ndi cat ed when r ecei v i ng gas at  [ 100]  [ _____]  kPa [ 15]  [ _____]  psi g.   
Maxi mum di f f er ent i al  pr essur e acr oss any met er  at  f ul l  capaci t y i s  3 kPa 
0. 5 psi .   Pr ovi de met er  housi ng of  pr essed st eel ,  cast  al umi num or  cast  
i r on,  sui t abl e f or  nat ur al  gas at  [ 172]  [ _____]  kPa [ 25]  [ _____]  psi g.   
Pr ovi de met er s wi t h a 3- val ve bypass,  wi t h val ves and bypass t he same si ze 
as t he gas l i ne i n whi ch t hey ar e i nst al l ed.   Equi p met er  wi t h an accessor y 
i nst r ument  t hat  i ndi cat es a cor r ect ed vol ume r eadi ng and an uncor r ect ed 
vol ume r eadi ng of  t he gas passed,  wher e t he cor r ect ed vol ume r eadi ng i s i n 
st andar d cubi c met er s/ second and cubi c f eet / mi nut e cubi c f eet / mi nut e.   
I nst al l  t he met er  i n st r i c t  accor dance wi t h t he manuf act ur er ' s 
r ecommendat i on.   Pr ovi de posi t i ve di spl acement  t ype met er  of   ei t her  r ot ar y 
or  di aphr agm t ype.   Gas pi pi ng,  f i t t i ngs,  val ves,  r egul at or s,  t est ,  
c l eani ng and adj ust ment s shal l  be i n accor dance wi t h Sect i on 23 11 25 
FACI LI TY GAS PI PI NG.   Compl y wi t h r equi r ement s of  ANSI  Z21. 13/ CSA 4. 9 as 
appl i cabl e unl ess ot her wi se speci f i ed her ei n and appr opr i at e cer t i f i cat i on 
i s submi t t ed.

] 2. 6. 7   Stack

**************************************************************************
NOTE:   Dependi ng on r equi r ement s at  l ocat i on and 
per sonnel  i nvol ved,  t emper at ur e of  t he casi ng can be 
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66 t o 93 degr ees C 150 t o 200 degr ees F.   The casi ng 
t emper at ur e i s l i mi t ed t o 49 degr ees C 120 degr ees F 
maxi mum when per sonnel  saf et y i s  i nvol ved.   Pr ovi de 
spar k ar r est er  i f  t her e ar e no pol l ut i on cont r ol  
devi ces bet ween t he i nci ner at or  and t he st ack.   
Ref er ences t o heat  r ecover y and boi l er s may have t o 
be del et ed i f  t hat  f eat ur e has been excl uded f r om 
t he pr oj ect .

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

a.   Pr ovi de sect i onal ,  ener gy r ecover y and heat  dump st acks set  on a 
concr et e f oundat i on or  ot her wi se adequat el y suppor t ed.   [ Make 
pr ovi s i ons i n t he duct i ng t o bypass t he f l ue gas ar ound t he heat  
r ecover y boi l er  t o t he nor mal  st ack,  or  di r ect  i t  t o a separ at e dump 
st ack i n t he event  of  a boi l er  f ai l ur e. ]   Pr ovi de t he ,  s i ze,  and 
number  of  sect i ons i n accor dance wi t h t he r equi r ement s of  t he st ack and 
r ef r act or y manuf act ur er  t o adequat el y suppor t  t he r ef r act or y l i ni ng,  
per mi t  expansi on,  and pr event  cr acki ng of  t he r ef r act or y.

b.   Li ne t he ent i r e hei ght  of  t he chi mney wi t h r ef r act or y as speci f i ed f or  
t he f ur nace,  and pr ovi de wi t h a c l eanout  door  f r ame and a pr ot ect i ve 
cap.   Wher e t he chi mney i s i n t he open,  f ur ni sh a met al  
s i de- r ai l - and- r ung l adder ,  wi t h a [ l adder  cage or  ] f al l  pr ot ect i on 
devi ce,  desi gned f or  a l i ve l oad of  890 N 200 pounds wi t h a saf et y 
f act or  of  at  l east  2 based on t he y i el d st r engt h of  duct i l e met al s,  or  
a saf et y f act or  of  4 based on t he ul t i mat e st r engt h of  cast  met al s.

c.   Pr ovi de a st ack conf or mi ng t o NFPA 82 and NFPA 211.   Secur e r ef r act or y 
t o t he casi ng by st eel  anchor s.   [ At t ach a cor r osi on- r esi st ant  st eel  
spar k ar r est er  f abr i cat ed of  18 gauge,  13 mm 1/ 2 i nch mesh wi r e scr een 
t o t he t op of  t he st ack. ]   Pr ovi de a cor r osi on- r esi st ant  st eel  weat her  
cap.   The t emper at ur e of  t he casi ng of  any st ack shal l  not  exceed 
[ _____]  degr ees C degr ees F i n an ambi ent  t emper at ur e of  21 degr ees C 
70 degr ees F whi l e passi ng [ _____]  act ual  cubi c met er s/ second ACFM of  
f l ue gas at [ 232]  [ _____]  degr ees C [ 450]  [ _____]  degr ees F.   Pr ovi de 
f i r e st ops,  t hi mbl es,  and suppor t  assembl i es conf or mi ng t o NFPA 211.   
Ext end st acks at  l east  1 m 3 f eet  above t he hi ghest  poi nt  wher e t hey 
pass t hr ough t he r oof  of  t he bui l di ng and at  l east  600 mm 2 f eet  hi gher  
t han any por t i on of  t he r oof  or  bui l di ng l ocat ed wi t hi n 3 m 10 f eet  
hor i zont al l y  of  such chi mney.   Desi gn and const r uct  each st ack t o 
wi t hst and wi nds up t o[ 210]  [ _____]  km/ hour  [ 130]  [ _____]  mph.   Pr ovi de 
adequat e suppor t ,  wi t hout  pl aci ng any of  t he l oad on t he r ef r act or y 
wal l s of  t he i nc i ner at or ,  f or  any st ack i nst al l ed on t op of  t he 
incinerator.

d.   Pr ovi de [ f r eest andi ng st acks wi t h pai nt er ' s r i ng and t r ol l ey. ] [ r equi r ed 
ai r cr af t  mar ki ngs. ]   Wel d st ack sampl i ng por t s i nt o each st ack,  
consi st i ng of  t wo col l ar s,  at  l east  100 mm 4 i nches i n di amet er . [   Use 
one hundr ed f i f t y  mm si x i nch col l ar s i f  par t i c l e- s i ze sampl i ng i s 
r equi r ed. ]   Locat e and set  col l ar s at  a r i ght  angl e t o each ot her  at  
l east  t en st ack di amet er s downst r eam f r om a f an or  change of  di r ect i on 
f or  st ack sampl i ng.   Pr ovi de por t s wi t h sui t abl e,  r emovabl e,  
r epl aceabl e caps.

2. 6. 8   Breaching

Const r uct  br eachi ng of  not  l i ght er  t han 3. 416 mm 0. 1345 i nch t hi ck,  
bl ack- st eel  sheet s conf or mi ng t o ASTM A568/ A568M.   Rei nf or ce and br ace 
br eachi ng wi t h st r uct ur al  st eel  angl es not  smal l er  t han 50. 8 by 50. 8 by 6. 4 
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mm 2 by 2 by 1/ 4 i nch and wel d al l  j oi nt s and seams i n t he sheet s and 
angl es .   Const r uct  f l exi bl e t ype expansi on j oi nt s r equi r i ng no packi ng and 
i nst al l  wher e r equi r ed.   Pr ovi de br eachi ng wi t h angl e f l anges f or  
connect i on t o boi l er s or  ot her  equi pment  wi t h br eachi ng f ul l  s i ze of  
openi ng.   Suppl y br eachi ng i n bol t ed or  wel ded sect i ons f or  ease of  
handl i ng or  er ect i on.   Connect or s shal l   be i n accor dance wi t h NFPA 211.   
Li ne br eachi ng wi t h a mi ni mum of  75 mm 3 i nch t hi ck r ef r act or y,  and seal  
t i ght l y al l  ar ound wi t h a nonasbest os t ype r ope and cement  t o f or m an 
ai r t i ght  j oi nt  wher e r equi r ed.   Pr ovi de c l eanout  openi ngs of  sui t abl e s i ze,  
wi t h t i ght  f i t t i ng hi nged door s and f r ames,  at  appr oved l ocat i ons f or  
access t o al l  sect i ons of  t he br eachi ng.   [ Locat e one 406 by 406 mm 16 by 
16 i nch i nspect i on door  i n t he s i de of  t he br eachi ng j ust  pr ecedi ng t he 
boi l er  uni t . ]   [ Locat e a s i mi l ar  i nspect i on door  i n t he s i de of  t he 
br eachi ng j ust  f ol l owi ng t he boi l er  uni t . ]

2. 6. 9   Dr af t  Equi pment

Suppl y combust i on ai r  i n t he pr i mar y and secondar y zones by a mot or - dr i ven 
bl ower  as speci f i ed f or  dr af t  f ans.   Desi gn cont r ol  c i r cui t s t o shut  down 
i nci ner at or  i n case of  a power  f ai l ur e,  and t o pur ge t he chamber  pr i or  t o 
i gni t i on of  t he bur ner s.   Pr ovi de an ai r  compr essor  f or  soot  bl owi ng or  oi l  
at omi zat i on.   Al so pr ovi de equi pment  t o suppl y t he cor r ect  amount  of  ai r  t o 
per mi t  compl et e,  cont r ol l ed combust i on,  i ncl udi ng f or ced dr af t  f ans,  dr af t  
gauges,  damper s,  damper  act uat or s,  l i nkage,  and appur t enances necessar y t o 
mai nt ai n a negat i ve dr af t  i n t he pr i mar y chamber ,  i n or der  t o pr ovi de 
opt i mum i nci ner at or  per f or mance at  al l  oper at i ng r at es.

2. 6. 9. 1   Combust i on Ai r  Damper

Regul at e secondar y,  under - f i r e,  and over - f i r e ai r  wi t h cont r ol l er  act uat ed 
damper s,  const r uct ed of  bl ack- sheet  st eel ,  not  l ess t han 1. 519 mm 16 gauge,  
whi ch oper at e wi t hout  noi se or  f l ut t er .   Act uat or s shal l  be el ect r i c  mot or  
[ at  [ 110]  [ 220]  [ 440]  vol t  ac] ,  hydr aul i c,  or  pneumat i c oper at ed.

2. 6. 9. 2   Fl ue Gas Damper

**************************************************************************
NOTE:   Opt i onal  wor di ng appl i cabl e t o 
gui l l ot i ne- t ype damper s.

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

[ I nst al l  a [ gui l l ot i ne- t ype]  [ but t er f l y ]  [ shut t er ]  damper  [ of  t he t hi ckness 
i ndi cat ed]  [ at  l east  63 mm 2 1/ 2 i nches t hi ck]  and consi st i ng of  a st eel  
f r ame encl osi ng r ef r act or y mat er i al  at  t he ent r ance of  t he wast e heat  
r ecover y boi l er  f or  t he pur pose of  i sol at i on f r om t he i nci ner at or  dur i ng 
emer gency boi l er  r epai r s. ]   Al so i nst al l  a damper  i n t he dump st ack whi ch 
opens upon occur r ence of  [ excess boi l er  st eam pr essur e, ]  i nduced dr af t  f an 
f ai l ur e [ ,  and boi l er  shut of f ] .   [ Pr ovi de a boi l er  damper  oper at ed by a 
cont r ol l er  act uat ed mot or  based on t he [ boi l er  st eam pr essur e]  [ boi l er  
wat er  t emper at ur e. ]   When t he boi l er  damper  i s open,  t he st ack damper  wi l l  
c l ose.   Fur ni sh [ a chai n hoi st  f or  r ai s i ng and l ower i ng] [ a manual  l ever  
f or ] [ an el ect r i cal  cont r ol  f or ]  t he boi l er  damper  of  cor r ect  s i ze and 
desi gn t o ensur e f r eedom of  movement  by t he damper .   [ Secur e t he hoi st  
cabl e t o t he damper  f r ame by means of  shackl es and bol t s,  and a damper  s l ot  
wi t h a st eel  pl at e cover  6 mm 1/ 4 i nch t hi ck and of  t he l engt h and wi dt h 
i ndi cat ed or  r equi r ed.   Pr ovi de t he cover  wi t h a s l ot  t o per mi t  t he passage 
of  t he cabl e f or  r ai s i ng and l ower i ng t he damper ,  and f or  easy r emoval  of  
t he cover .   Pr ovi de a spur - gear ed hoi st  whi ch i s a pr oduct  of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  hoi st s.   Desi gn uni t  
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f or  hi gh- speed l i f t i ng,  wi t h hi gh mechani cal  ef f i c i ency,  an aut omat i c l oad 
br ake and a bui l t - i n l oad l i mi t . ]   Maxi mum ef f or t  t o oper at e t he uni t  shal l  
not  exceed 311 N 70 pounds,  wi t h t he capaci t y t o move t he r equi r ed l oad 
f r eel y and mai nt ai n t he damper  i n t he desi r ed posi t i on wi t hi n t he l i mi t s of  
t he f l ue openi ng] .

2. 6. 9. 3   Blowers

Pr ovi de auxi l i ar y f uel  bur ner  bl ower s capabl e of  del i ver i ng t he necessar y 
amount  of  ai r  at  an at mospher i c t emper at ur e of  [ 16]  [ _____]  degr ees C [ 60]  
[ _____]  degr ees F and a bar omet r i c pr essur e of  101 kPa absol ut e 14. 7 psi a 
t o al l ow t he bur ner s t o achi eve r at ed capaci t y.   Bl ower s shal l  be a 
s i ngl e- i nl et ,  s i ngl e- wi dt h,  non- over l oadi ng t ype desi gned f or  qui et  
oper at i on wi t h as l i t t l e v i br at i on as pr act i cabl e,  wi t h gr ease l ubr i cat ed 
bear i ngs,  bal l  or  r ol l er  t ype,  t o accommodat e al l  r adi al  and end t hr ust .   
Const r uct  housi ng of  1. 897 mm 14 gauge sheet  st eel  wi t h a smoot h i nt er i or  
t hat  wi l l  el i mi nat e unnecessar y t ur bul ence.

2. 6. 9. 4   Dr af t  Fans

Fur ni sh cent r i f ugal ,  f or ced- dr af t  f ans conf or mi ng t o CI D A- A- 59222 as an 
i nt egr al  par t  of  i nci ner at or  desi gn,  conf or mi ng t o AMCA 801,  Type [ I ]  [ I I ]  
and AMCA 99,  appl i cabl e t o cent r i f ugal  f ur nace f ans and r at ed f or  f l ow 
r at e,  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 ASME PTC 10,  wi t h [ backwar d cur ved bl ades]  [ f or war d cur ved 
bl ades] .   Si ze each f an f or  oper at i on at  an el evat i on of  [ _____]  m f eet ,  
wi t h an out put  vol ume and st at i c pr essur e r at i ng suf f i c i ent  f or  pr essur e 
l osses,  excess ai r  r equi r ement s at  t he secondar y zone exi t ,  l eakages,  
t emper at ur es and el evat i on cor r ect i ons f or  wor st  ambi ent  condi t i ons.   
I ncl ude i n t he desi gn condi t i ons,  at  f ul l  combust i on,  net  r at ed out put  at  
nor mal  f i r i ng condi t i on capaci t y pl us addi t i onal  capaci t y suf f i c i ent  t o 
pr ovi de a 15 per cent  excess vol ume agai nst  a 32 per cent  st at i c 
over pr essur e,  and ai r  t emper at ur e 14 degr ees C 25 degr ees F above oper at i ng 
t emper at ur e.   Fan shal l  be dr i ven by a t ot al l y  encl osed,  f an- cool ed 
el ect r i c  mot or .   Connect  f an di r ect l y or  i ndi r ect l y t o t he dr i v i ng mot or .   
I f  t he f an i s i ndi r ect l y connect ed,  pr ovi de a V- bel t  dr i ve desi gned f or  50 
per cent  over l oad capaci t y,  wi t h t he mot or  mount ed on t he base i n a manner  
t hat  per mi t s t i ght eni ng of  t he bel t .   Noi se l evel s f or  f ans shal l  not  
exceed 85 deci bel s at  914 mm 3 f oot  st at i on.   Pr ovi de ai r - cool ed f an 
bear i ngs,  of  t he backwar d cur ved f an bl ade t ype wi t h bear i ngs not  r equi r i ng 
wat er  cool i ng of  t he sel f - al i gni ng ant i f r i c t i on t ype.   [ Pr ovi de scr ol l  
sheet s and r ot or  bl ades wi t h l i ner s. ]   Fact or y pai nt  f ans wi t h t he 
manuf act ur er ' s st andar d f i ni sh.   Desi gn cont r ol  c i r cui t s t o shut  down 
i nci ner at or  i n case of  power  f ai l ur e and t o pur ge t he chamber  pr i or  t o 
i gni t i on of  t he bur ner s.

2. 6. 9. 5   Cont r ol  Equi pment

Fur ni sh each mot or  wi t h a manual l y oper at ed st ar t er ,  of  t he encl osed,  
acr oss- t he- l i ne t ype wi t h manual l y r eset  t her mal - over l oad pr ot ect i on.   
Pr ovi de a separ at e pol e f or  each ungr ounded conduct or .

2. 6. 9. 6   Ai r  Duct s

Suppl y over - f i r e and under - f i r e ai r  f r om t he bl ower s t hr ough duct s 
conf or mi ng t o SMACNA 1403.   I nt r oduce combust i on ai r  t o t he pr i mar y chamber  
bel ow t he wast e mat er i al  by means of  under - f i r e ai r  l i nes or  duct s.   
Regul at e over - f i r e ai r  by cont r ol l ed ai r  por t s l ocat ed i n t he wal l  of  t he 
i nci ner at or  f or  compl et i ng combust i on of  combust i bl e mat er i al s i n t he 
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gases.   Si ze duct s t o mi ni mi ze pr essur e dr ops and const r uct  of  sheet  st eel  
wi t h al l  seams and connect i ons ai r  t i ght .   Const r uct  duct  wor k of  
gal vani zed sheet  met al ,  wi t h gal vani z i ng conf or mi ng t o ASTM A123/ A123M and 
ASTM A153/ A153M.   Pr ovi de access and i nspect i on door s as r equi r ed.   Pr ovi de 
duct  wal l  t hi ckness as f ol l ows:

Duct s,  Maxi mum Di mensi on St eel  ( Gauge,  Thi ckness)

1200 mm48 i nches 0. 759 mm22 gauge,  0. 0299 i nch t hi ck

1225 mm49 i nches t hr u 1500 mm
60 i nches

0. 912 mm20 gauge,  0. 0359 i nch t hi ck

1525 mm61 i nches t hr u 1800 mm
72 i nches

1. 214 mm18 gauge,  0. 0478 i nch t hi ck

1825 mm73 i nches and l ar ger 1. 519 mm16 gauge,  0. 0598 i nch t hi ck

[ 2. 6. 10   Heat  Recover y Syst em

Boi l er s f or  t he heat  r ecover y syst em ar e as i ndi cat ed i n Sect i on 
23 52 43. 00 10 HEAT RECOVERY BOI LERS.

] 2. 6. 11   Ash Removal

**************************************************************************
NOTE:   Wher e r equi r ed,  i ncl ude compl et e r equi r ement s 
f or  pr et r eat ment  of  quench wat er  and l i qui d wast e.   
Pr et r eat ment  may i ncl ude pH adj ust ment ,  sol i ds 
r emoval ,  and t oxi c compound t r eat ment  as necessar y.   
Ash syst ems t hat  di r ect l y di schar ge f r om t he 
i nci ner at or  i nt o t he di sposal  cont ai ner  shoul d be 
al l owed f or  ver y smal l  9 met r i c t ons per  day 10 TPD 
incinerators.

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

Pr ovi de a uni t  wi t h pr ovi s i ons f or  mechani cal  r emoval  of  t he ash or  
r esi due,  whi ch i s t o di schar ge f r om t he combust i on of  t he r ef use f r om t he 
f ar  end of  t he i nci ner at or ,  opposi t e t he l ocat i on  wher e wast e i s 
i nt r oduced.   Pr ovi de an ash pl ow or  ot her  devi ce,  aut omat i cal l y  i nt er l ocked 
wi t h t he door s f or  t he r emoval  oper at i on,  combi ned wi t h a wat er  quench,  
spr ay,  or  bat h whi ch wi l l  ext i ngui sh l i ve ember s and cont r ol  ai r bor ne 
dust .   Al so make pr ovi s i ons f or  manual  r emoval  of  ash f or  mai nt enance 
pur poses upon compl et i on of  t he cool - down cycl e,  t hr ough t he access door .   
Tr eat  wast e l i qui ds ( ash wat er )  as necessar y t o be compat i bl e wi t h,  and 
di schar ged t o,  t he sewage col l ect i on syst em.   Remove ash and r esi due f r om 
t he ar ea by mechani cal  conveyor s,  const r uct ed of  cor r osi on r esi st ant  
mat er i al ,  and por t abl e cont ai ner s.   Equi p each uni t  syst em wi t h an 
i ndependent  ash r emoval  and ash conveyor  syst em desi gned t o conf or m t o t he 
equi pment  ar r angement  shown.

2. 6. 11. 1   Ash Pi t s

Pr ovi de f unnel  shaped ash pi t s,  cont ai ni ng r ecei v i ng hopper s const r uct ed of  
6 mm 1/ 4 i nch st eel  pl at e,  mi ni mum,  cover ed wi t h a heavy gr at i ng wi t h 
openi ngs appr oxi mat el y 50 mm 2 i nches squar e f or  per sonnel  pr ot ect i on.   
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Di schar ge ashes and cl i nker s f r om t he i nci ner at or  i nt o t he ash hopper  
l ocat ed di r ect l y  bel ow t he ash di schar ge openi ng.   Ar r ange a combi nat i on 
dr ag chai n conveyor  f or  hor i zont al  conveyi ng and an el evat or  conveyor  f or  
ver t i cal  conveyi ng of  ashes as i ndi cat ed t o t ake ashes f r om t he bot t om of  
t he ash hopper  f or  di schar ge i nt o t he ash cont ai ner .   Pr ovi de conveyor s 
wi t h a capaci t y of  not  l ess t han [ _____]  kg/ hour  pounds/ hour  when handl i ng 
ashes wei ghi ng appr oxi mat el y [ _____]  kg/ cubi c met er  pcf  at  a maxi mum speed 
of  [ 0. 5]  [ _____]  m/ second [ 100]  [ _____]  f pm.   Pr ovi de door s f or  access t o 
al l  par t s as r equi r ed.   Pr ovi de t ot al l y  encl osed,  [ nonvent i l at ed 
t ype] [ f an- cool ed t ype] [ f an- cool ed t ype sui t abl e f or  i nst al l at i on i n a Cl ass 
I I ,  Di v i s i on 1,  Gr oup F hazar dous l ocat i on i n accor dance wi t h NFPA 70] 
el ect r i c  mot or s,  wi t h [ manual ]  [ magnet i c]  [ acr oss- t he- l i ne]  [ r educed 
vol t age st ar t ]  t ype mot or  st ar t er  and [ gener al - pur pose]  [ weat her - r esi st ant ]  
[ wat er t i ght ]  [ dust - t i ght ]  [ expl osi on- pr oof ]  encl osur e.

[ 2. 6. 11. 2   Dr ag Chai n Conveyor

**************************************************************************
NOTE:   Bot h t ypes of  conveyor s may not  be appl i cabl e 
t o t he pr oj ect .   Sel ect  t he appr opr i at e par agr aph 
based on t he conveyor s r equi r ed.

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

Pr ovi de a dr ag chai n conveyor  consi st i ng of  a [ s i ngl e]  [ doubl e]  st r and of  
wi de,  mal l eabl e i r on,  dr ag chai n wi t h a [ _____]  mm i nch over al l  wi dt h,  and 
[ _____]  N pounds wor ki ng st r engt h.   The upper  st r and of  t he chai n shal l  
convey t he ash i n a t r ough const r uct ed of 10 mm 3/ 8 i nch cast  i r on,  or  ot her  
sui t abl e mat er i al ,  ext endi ng f r om [ _____]  mm i nches i n f r ont  of  t he f oot  
shaf t  t o [ _____]  mm i nches behi nd t he head shaf t  and set  f l ush wi t h t he 
f l oor .   Car r y t he r et ur n st r and of  chai n i n angl e r unways set  f l ush wi t h 
t he t r ench f l oor ,  wi t hout  passi ng t hr ough t he f al l i ng ash.

][ 2. 6. 11. 3   El evat or  Conveyor

Pr ovi de a doubl e st r and el evat or  conveyor ,  chai n t ype wi t h head and t akeup 
and an ext ended f oot  shaf t  t o pr ovi de a dr i ve f or  t he dr ag conveyor .   
Const r uct  casi ng of  2. 657 mm 12 gauge bl ack st eel ,  mi ni mum,  wi t h 4. 8 mm 
3/ 16 i nch t hi ck boot  pl at es.   I nc l ude wi t h head- end dr i ve a gear  mot or  and 
st eel  r ol l er  chai n compl et e wi t h dr i ve br acket s,  guar ds,  and backst op.   
Equi p el evat or  wi t h head- end pl at f or m and l adder .   Fact or y pr i me al l  
exposed met al  sur f aces f or  f i el d pai nt i ng.

] [ 2. 6. 12   St eam Pi pi ng

St eam pi pi ng syst em consi st s of  t hose pi pi ng sect i ons act ual l y conduct i ng 
st eam,  condensat e r et ur n pi pi ng,  and vent  pi pi ng.   Pr ovi de st eam pi pi ng 
conf or mi ng t o t he pr ovi s i ons of  Sect i on 33 63 23 ABOVEGROUND HEAT 
DI STRI BUTI ON SYSTEM,  unl ess ot her wi se speci f i ed,  desi gned f or  [ _____]  kPa 
psi  st eam.

] 2. 7   COMBUSTI ON CONTROL EQUI PMENT

2. 7. 1   General

Pr ovi de and i nst al l  al l  l ocal l y i ndi cat i ng i nst r ument at i on and l ocal  
cont r ol s compl et e,  as r equi r ed t o sui t  equi pment  f ur ni shed and as shown.   
Al so pr ovi de and i nst al l  al l  r emot e i nst r ument at i on,  cont r ol s,  and t hei r  
connect i on poi nt s  as i ndi cat ed,  or  as speci f i ed,  as wel l  as an aut omat i c 
combust i on- cont r ol  syst em f or  each i nci ner at or  i n accor dance wi t h t he 
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i nc i ner at or  manuf act ur er ' s r ecommendat i ons.   I f  cont r ol s ar e manuf act ur ed 
by a manuf act ur er  ot her  t han t he i nci ner at or  manuf act ur er ,  i nst al l  t he 
cont r ol s i n accor dance wi t h t he cont r ol  manuf act ur er ' s i nst r uct i ons.   
Locat e aut omat i c cont r ol l er s on t he cont r ol  r oom panel  as speci f i ed.   
Pr ovi de pneumat i cal l y ,  el ect r i cal l y ,  or  el ect r oni cal l y  oper at ed equi pment .   
I f  pneumat i c cont r ol s ar e pr ovi ded i n l i eu of  el ect r i c ,  pr ovi de dupl ex ai r  
compr essor s,  wi t h a dr i er  bet ween t he compr essor s and t ank.   Si ze ai r  
compr essor  uni t  t o r un not  mor e t han 60 per cent  of  t he t i me when al l  
cont r ol s ar e i n ser vi ce.   I nst al l  ai r  f i l t er  r egul at or  set s at  each cont r ol  
val ve and t r ansmi t t er  i n t he syst em.   Mast er  ai r  f i l t er  r egul at or  set  on 
t he cont r ol  panel  shal l  be of  t he dual  t ype such t hat  one si de can be 
c l eaned and r epai r ed whi l e t he ot her  i s  i n oper at i on.   Pr ovi de each syst em 
wi t h a sel ect or  swi t ch or  ot her  means t o per mi t  manual  cont r ol  of  t he 
f i r i ng r at e when r equi r ed.   Pr ovi de t wo- wi r e 120 vol t s nomi nal  or  l ess,  60 
Hz wi t h gr ounded neut r al  power  suppl y t o t he el ect r i cal  c i r cui t .   Wi r e al l  
oper at i ng and l i mi t  cont r ol s t o i nt er r upt  t he ungr ounded ci r cui t  conduct or .

2. 7. 2   Equipment

I ncl ude i n cont r ol  equi pment  and i nst r ument s bur ner  and f an cont r ol s,  t i me 
cl ocks,  r el ays,  oper at i ng swi t ches,  i ndi cat i ng l i ght s,  gauges,  mot or  
st ar t er s,  f uses,  al ar ms,  and ci r cui t  el ement s of  t he cont r ol  syst em,  and 
ot her  cont r ol s and i nst r ument s necessar y f or  uni t  oper at i on,  i n accor dance 
with FM APP GUI DE.   Cont r ol  syst em shal l  pr ovi de pr opor t i oni ng cont r ol  of  
t he over f i r e and under f i r e ai r  suppl y and of  t he ai r  suppl y and f uel  suppl y 
t o t he bur ner s.   Ensur e a v i sual  i ndi cat i on f or  saf e l oadi ng of  t he 
i nci ner at or  and excessi ve hi gh t emper at ur e condi t i ons whi ch may r equi r e 
cont r ol  or  adj ust ment  by t he oper at or  ar e pr ovi ded wi t hi n t emper at ur e 
i ndi cat or  cont r ol l er s or  ot her  i ndi cat or s.   Pr ovi de i ndi cat i ng and 
r ecor di ng i nst r ument s f or  pr essur e,  f l ow of  ai r  and l i qui ds,  as wel l  as f or  
al ar m ci r cui t r y.   I nt er l ock aut omat i c cont r ol  c i r cui t  syst ems and manual  
swi t ches t o pr event  hazar dous condi t i ons or  t he di schar ge of  excessi ve 
amount s of  ai r  pol l ut ant s.

2. 7. 3   Combust i on Cont r ol

Cont r ol  of  t he pr oduct s of  combust i on i s based on mai nt ai ni ng a pr e- set  
t emper at ur e,  not  t o exceed l i mi t s as speci f i ed f or  mi ni mum desi gn 
r equi r ement s under  par agr aph I NCI NERATOR.   Desi gn t he syst em t o mi ni mi ze 
auxi l i ar y f uel  usage by cont r ol l i ng t he quant i t y of  ai r  and wast e f uel  
i nt r oduced i nt o t he pr i mar y chamber  or  zone i n accor dance wi t h t he 
t emper at ur e.   Pr ovi de over - f i r e pr ot ect i on by cont r ol l i ng t he upper  chamber  
or  zone combust i on ai r  as a f unct i on of  t he chamber  or  zone t emper at ur e,  
wi t h a f ul l y  aut omat ed and i nt egr at ed cont r ol  syst em,  whi ch oper at es at  
near  t he desi gn condi t i ons,  and at  near  const ant  t emper at ur e out put .

2. 7. 4   I nci ner at or  Syst em Oper at i on Sequence

2. 7. 4. 1   Starting

Pr ovi de a " START"  but t on whi ch causes t he secondar y ( pol l ut i on cont r ol )  
chamber  or  zone bur ner  t o i gni t e t o pr eheat  t hat  ar ea pr i or  t o char gi ng t he 
syst em,  usi ng auxi l i ar y f uel  onl y as a heat  sour ce dur i ng t he pr eheat  
per i od.   The secondar y bur ner ,  af t er  i gni t i on,  shal l  be under  t he cont r ol  
of  a modul at i ng t her mal  cont r ol l er  whi ch cont r ol s t he ai r / f uel  r at i o i n t he 
secondar y chamber  or  zone.   Bur ner  f or  t he pr i mar y chamber  or  zone may be 
ei t her  aut omat i cal l y  or  manual l y act i vat ed.   I nt er l ock t he bur ner  cont r ol  
c i r cui t  wi t h a t i mer  or  t emper at ur e sensor  whi ch f unct i ons t o shut  of f  and 
l ock out  t he bur ner  af t er  a pr edet er mi ned and pr eset  t i me or  t emper at ur e 
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has been achi eved.

2. 7. 4. 2   Loading

Af t er  a pr edet er mi ned war m- up per i od,  t he syst em shal l  be r eady f or  
l oadi ng.   Feeder  cont r ol s al l ow f or  t wo modes of  oper at i on,  aut omat i c cycl e 
and manual .   Cont r ol  aut omat i c syst em by a t i mer  or  speed cont r ol ,  
i nt er l ocked wi t h l i mi t  swi t ches and t emper at ur e sensor s.   I ni t i at e 
aut omat i c f eed cycl e by a s i ngl e push but t on when t he oper at or  i s  r eady f or  
t hat  uni t  t o begi n t he cycl e.   Af t er  cycl e i ni t i at i on,  t he ver t i cal  
char gi ng door  ( when pr esent )  shal l  open and t he r am or  ot her  st oki ng devi ce 
shal l  s t ar t  movi ng f or war d t o di schar ge t he r ef use i nt o t he pr i mar y chamber  
or  zone.   Af t er  t he r am or  ot her  st oki ng devi ce has r eached t he end of  i t s  
st r oke,  i t  wi t hdr aws back i nt o t he hopper  t o a posi t i on wher e t he char gi ng 
door  ( when pr esent )  i s  al l owed t o c l ose,  and t he r am r et ur ns t o i t s  
or i gi nal  st ar t  posi t i on.

2. 7. 4. 3   Overrriding

Equi p f eeder  wi t h a char gi ng r am wat er  spr ay syst em.   Equi p l oader  cont r ol  
wi t h a manual  over r i de syst em whi ch enabl es t he oper at or  t o over r i de t he 
aut omat i c sequence i f  necessar y t o cor r ect  a mal f unct i on of  t he l oader .   I n 
t he event  of  a mal f unct i on,  a f l ashi ng l i ght  and an audi bl e al ar m shal l  
s i gnal  t he oper at or  t hat  a pr obl em has occur r ed.   I n t he manual  mode of  
oper at i on,  t he mot i ons of  t he char ge door ,  hopper  door  and r am shal l  be 
i ndi v i dual l y cont r ol l ed wi t h sel ect or  swi t ches.

2. 7. 5   Controllers

Cont r ol l er s mount ed on t he i nst r ument  panel  shal l  i ndi cat e and cont r ol  
measur ement  i n t he ar eas shown.   Pr ovi de pr opor t i onal  t ype cont r ol l er s wi t h 
r eset ,  and aut omat i c/ manual  oper at i on.   Pr ovi de a set  poi nt  wi t h a manual  
adj ust ment  on t he f r ont  of  t he i nst r ument .   I nst al l  cont r ol l er s compl et e 
wi t h wi r i ng or  pi pi ng bet ween t he cont r ol l er ,  t r ansmi t t er ,  and t he f i nal  
cont r ol  devi ce.   Pr opor t i onal  t ype combust i on cont r ol  equi pment  shal l  be 
capabl e of  mai nt ai ni ng opt i mum combust i on condi t i ons.   Set  poi nt  
cont r ol l er s may be used f or  on/ of f  f unct i ons onl y.   Mai nt ai n combust i on 
ef f i c i ency wi t hout  appr eci abl e manual  adj ust ment .

2. 7. 5. 1   Aut omat i c Cont r ol l er

Pr ovi de each aut omat i c cont r ol l er  wi t h a manual - t o- aut omat i c st at i on and 
i ndi cat or  on t he cont r ol  panel  t hat  of f er s sel ect i ng ei t her  aut omat i c 
cont r ol  or  manual  cont r ol  and al so al l ows manual  oper at i on.   Ar r ange manual  
cont r ol s t o al l ow any one or  mor e of  t he f unct i ons of  t he cont r ol  syst em t o 
be cont r ol l ed manual l y whi l e t he ot her  f unct i ons r emai n on aut omat i c 
cont r ol .   Manual  cont r ol  st at i on shal l  be compl et e wi t h al l  necessar y 
i ndi cat or s t o f aci l i t at e changi ng f r om aut omat i c cont r ol  t o manual  cont r ol  
and v i ce ver sa.

2. 7. 5. 2   Fuel - Fl ow,  Ai r - Fl ow Type

Combi nat i on f uel - f l ow,  ai r - f l ow t ype combust i on cont r ol  equi pment  f or  t he 
auxi l i ar y bur ner s shal l  be t he pr opor t i onal  and r eset  t ype,  whi ch posi t i ons 
t he f eed or  ai r  f l ow and t hen adj ust s one t o t he ot her  by a r at i o 
cont r ol l er  oper at i ng f r om ai r f l ow and f eed.   I ncl ude i n cont r ol s f uel - f l ow 
measur i ng el ement s and ai r f l ow measur i ng el ement s whi ch ar e f i el d- mount ed 
and separ at e f r om panel  devi ces.   Panel  mount  separ at e f uel  f eed and 
ai r - f l ow cont r ol l er s al ong wi t h a f uel - t o- ai r  r at i o cont r ol l er .   Ai r f l ow 

SECTI ON 11 82 20  Page 42



i ndex may be set  by a measur i ng el ement  i n t he ai r  st r eam or  i n t he gas 
st r eam exi t i ng t he i nci ner at or .   Syst ems cont r ol l i ng f uel  and ai r  by l i ne 
shaf t i ng and mechani cal  connect i ons ar e not  accept abl e.

2. 7. 6   Damper  Cont r ol

Si ze power  uni t s  f or  t he damper  movement  t o oper at e t he devi ce t o be 
posi t i oned,  and mount ed t o al l ow f or  a r i gi d mechani cal  connect i on t o t he 
devi ce bei ng oper at ed.   Pr ovi de aut omat i c dr af t  cont r ol  by cont r ol l i ng t he 
mai n damper  or  upt ake damper .   Mai n damper  or  upt ake damper  shal l  open t o 
al l ow ai r  pur gi ng of  t he i nci ner at or  and cont r ol  dr af t  t o sui t  bur ner  
oper at i on,  and aut omat i cal l y  c l ose uni t s i n event  of  f ai l ur e of  t he 
oper at i ng medi um except  f or  any dump st ack damper  whi ch f ai l s  t o open.   
Pr ovi de manual  oper at i on of  t he cont r ol l er  wi t hout  di sconnect i ng t he 
l i nkages dur i ng power  f ai l ur e or  ot her  emer gency.   I ncl ude posi t i on 
swi t ches on f uel  and ai r - dr i ve uni t s f or  i nt er l ock wi t h saf et y syst ems.   
Pl ace r et r ansmi t t i ng devi ces on al l  power  uni t s f or  r emot e i ndi cat i on on 
t he cont r ol  panel  of  t he posi t i on of  t he oper at or  at  any t i me.   I f  el ect r i c  
oper at or s ar e ut i l i zed,  pr ovi de oi l - i mmer sed gear  t r ai ns on t he uni t s.

2. 7. 7   Fuel  Feed Cont r ol s

Cont r ol  aut omat i c f eed cycl e by an adj ust abl e t i mer  f or  r ams and a speed 
cont r ol  f or  f eed gr at es.   Thi s aut omat i c cycl e shal l  be i nt er r upt ed by an 
i nt er l ock i n t he event  of  an emer gency such as an ext r eme over t emper at ur e 
condi t i on i n t he pr i mar y chamber  or  zone.

2. 7. 8   Bur ner  Cont r ol s and Saf et y Syst em

Bur ner  cont r ol  and saf et y syst em shal l  pr ovi de f or  t he st ar t ,  pur ge,  
i gni t i on,  mai n f l ame super vi s i on,  saf e shut down and al ar m of  t he 
i nci ner at or  f uel  bur ni ng equi pment ,  such t hat  a bur ner  mal f unct i on at  any 
t i me pr event s t he bur ner s f r om oper at i ng by t r i ppi ng a bur ner  r el ay.   
I nt egr at e cont r ol  of  t he bur ner  and i nci ner at or  syst em t o ensur e over al l  
saf et y.   Pr ovi de saf et y shut of f  val ves and f uel  t r ai ns f or  mai n bur ner s as 
r equi r ed by FM APP GUI DE and NFPA 85.   Aut omat i cal l y  cont r ol  sequence of  
bur ner  oper at i on by pr ogr ammi ng r el ays t o st ar t  a mandat or y pr e- pur ge cycl e 
wi t h f ul l  pr ot ect i on agai nst  f l ame f ai l ur e dur i ng bot h el ect r i c  spar k 
i gni t i on and nor mal  bur ner  oper at i on.   Nor mal  cycl i ng of  bur ner s shal l  not  
r equi r e syst em pr e- pur ge.   Gover n oper at i on of  t he pr ogr ammi ng r el ays by a 
[ st eam pr essur e l i mi t  swi t ch, ]  appr oved dr af t  swi t ch,  l ow f uel  pr essur e 
swi t ch,  [ l ow dr um l evel  cut - of f  swi t ch]  and an el ect r oni c f l ame f ai l ur e 
pr ot ect i on devi ce.   A f l ame f ai l ur e condi t i on wi l l  cause t he bur ner  t o shut  
down on saf et y and r equi r e a manual  r eset  bef or e t he bur ner  can be 
r est ar t ed.   Cont r ol  nor mal  cycl i ng by means of  t emper at ur e swi t ch as 
descr i bed ear l i er .

2. 7. 8. 1   I nci ner at or  Bur ner s

**************************************************************************
NOTE:   I nser t  appr opr i at e f uel  oi l  or  gas 
speci f i cat i on sect i on( s)  associ at ed wi t h t hi s 
pr oj ect .   Onl y al l ow di r ect  el ect r i c  spar k i gni t i on 
f or  bur ner s up t o 732, 500 wat t  2, 500, 000 BTU/ hour .   
Val ues of  mi ni mum bur ner  i nput  capaci t y:
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SI ZE OF BURNERS,  ( x1000)  Wat t s BTU/ Hr
Pr i mar y Bur ner s

Capaci t y of
Incinerator,
(grams/sec)

(lb/hr)

2490
Min.

kJ/kg
8500
Min.

BTU/lb
Refuse

1905
Min.
kJ/kg
6500
Min.

BTU/lb
Refuse

1260
Min.

kJ/kg
4300
Min.

BTU/lb
Refuse

733 Mi n.
kJ/kg
2500
Min.

BTU/lb
Refuse

293 Mi n.
kJ/kg
1000
Min.

BTU/lb
Refuse

Secondary
Bur ner s Al l

Refuse

6.3050 350150 350150 582250 815350 990425 466200

12.60100 466200 466200 1282550 1631700 1980850 699300

18.90150 582250 559240 1514650 23301000 32621400 932400

31.50250 699300 699300 1748750 26801150 37281600 1514650

63.00500 1282550 1282550 25631100 38451650 51262200 23301000

94.50750 1748750 1748750 34951500 52422250 69903000 30291300

126.001000 2097900 2097900 39611700 55922400 72233100 39611700

189.001500 25631100 25631100 51262200 76893300 10,252
4400

48932100

252.002000 37281600 37281600 76893300 11,650
5000

15,378
6600

62912700

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

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

Pr ovi de [ gas]  [ oi l ]  [ combi nat i on gas and oi l ]  bur ner s f or  t he pr i mar y and 
secondar y combust i on chamber s.   Desi gn bur ner s f or  [ nat ur al  t ype gas]  [ or ]  
[ No.  2 f uel  oi l  conf or mi ng t o ASTM D396] .   [ Fuel  oi l ]  [ Gas]  pi pi ng i s 
cover ed i n [ _____] .   Desi gn i nci ner at or  bur ner s f or  f ul l y  aut omat i c 
nonr ecycl i ng oper at i on,  wi t h a combust i on- saf et y cont r ol  syst em conf or mi ng 
to FM APP GUI DE or  NFPA 85,  as appr opr i at e.   Saf et y cont r ol  manuf act ur er  
shal l  cer t i f y  t hat  t he i nst al l ed cont r ol  syst em conf or ms t o FM APP GUI DE or  
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NFPA 85.   Pr ovi de UL l i s t ed and FM appr oved syst em component s,  desi gned f or  
use wi t h i ndust r i al  gr ade bur ner s.   Combust i on- saf et y cont r ol  syst em shal l  
i ncl ude t he f ol l owi ng wi t h al l  accessor i es f or  a compl et e syst em.

2. 7. 8. 2   Combust i on- Saf et y Cont r ol s Syst em

Pr ovi de a combust i on- saf et y cont r ol  syst em whi ch i ncl udes a f l ame saf eguar d 
r el ay or  cont r ol  uni t  t hat  has sol i d st at e el ect r oni c c i r cui t r y and 
cont i nuous sel f - check f eat ur e.   Rel ay or  cont r ol  uni t  shal l  have 
ampl i f i er s,  t r ansf or mer s,  power  suppl y,  r el ays,  i ndi cat i ng l i ght s,  and 
t er mi nal  st r i ps f act or y pr ewi r ed and assembl ed i n a NEMA I CS 6,  Type 12 
st eel  cabi net  wi t h door .   Pr ovi de a cabi net  made of  st eel ,  1. 897 mm 14 gauge
 mi ni mum t hi ckness,   wi t h gr ay enamel  f i ni sh t hr oughout  or  any ot her  col or  
sel ect ed by t he Cont r act i ng Of f i cer .   Pr ovi de cabi net  door  wi t h pi ano 
hi nges and l at ch,  wi t h component s and suppor t i ng chassi s whi ch i s easi l y 
r emoved f or  r epl acement  and r epai r .   Pr ovi de pl ug- i n or  s i mi l ar  uni t s.   
Pr ovi de a f l ame saf eguar d r el ay or  cont r ol  uni t  whi ch checks i t sel f  and t he 
det ect or  c i r cui t  f or  f l ame si mul at i ng component  f ai l ur e at  st ar t - up and at  
i nt er val s not  t o exceed manuf act ur er ' s r ecommendat i on or  t he speci f i ed 
f l ame f ai l ur e r esponse t i me t hr oughout  t he bur ner  oper at i on.   Loss of  
combust i on ai r f l ow,  f l ame f ai l ur e and f l ame si mul at i ng component  f ai l ur e 
shal l  cause t he f l ame saf eguar d r el ay or  cont r ol  uni t  t o de- ener gi ze al l  
f uel  l evel s f or  t he bur ner  and i ni t i at e a non- r ecycl i ng bur ner  shut down and 
al ar m.   Fl ame saf eguar d r el ay or  cont r ol  uni t  shal l  pr ogr am t he bur ner  
oper at i on t o conf or m t o FM APP GUI DE or  NFPA 85.

2. 7. 8. 3   Pur ge Ti mer

Pr ovi de a pur ge t i mer  t o pr event  t he oper at i on of  t he f l ame saf eguar d r el ay 
or  cont r ol  uni t  unt i l  t he mi ni mum pur ges,  as r equi r ed i n NFPA 85 or  
FM APP GUI DE,  have been compl et ed.   Vol ume t o be pur ged i ncl udes t he vol ume 
of  t he combust i on chamber ,  boi l er  passes and br eachi ngs.   I nt er l ock t he 
pur ge t i mer  wi t h t he ai r f l ow di f f er ent i al  pr essur e swi t ch and i gni t er  and 
mai n f i r i ng val ves t o ensur e t hat  al l  f uel  l i nes ar e c l osed.   Pr ovi de a 
gr een i ndi cat i ng l i ght  as speci f i ed above t o i ndi cat e pur ge compl et i on.

2. 7. 8. 4   Saf et y Shut down I nt er l ocks

Pr ovi de saf et y shut down i nt er l ocks i n t he f l ame saf eguar d r el ay or  cont r ol  
uni t  f or  t he condi t i ons speci f i ed by FM APP GUI DE or  NFPA 85.   Pr ovi de l ow 
and hi gh f uel  pr essur e i nt er l ock swi t ches,  i nt er l ocked wi t h t he f l ame 
saf eguar d r el ay or  cont r ol  uni t  t o pr event  bur ner  oper at i on i f  l ow or  hi gh 
f uel  pr essur e i s  det ect ed.

2. 7. 9   Combust i on Temper at ur e Cont r ol

Pr ovi de a separ at e t emper at ur e cont r ol  f or  each combust i on chamber  whi ch 
cont r ol s t he f i r i ng r at e wi t hi n t hat  chamber .   Pr ovi de Type " K"  
t her mocoupl e t emper at ur e sensor s i n a cer ami c pr ot ect i on t ube,  sui t abl e f or  
oper at i on up t o 1538 degr ees C 2800 degr ees F.   Temper at ur e i s t o be 
t r ansmi t t ed t o t he cont r ol l er  mount ed i n t he cont r ol  panel .   Pr ovi de t he 
t ype of  cont r ol l er s t hat  can be oper at ed i n t he aut omat i c or  manual  mode.   
Cont r ol l er s shal l  cont r ol  t he t emper at ur e wi t hi n pl us or  mi nus 5 per cent  of  
t he set  poi nt  over  t he f ul l  oper at i ng r ange r equi r ed by t he manuf act ur er  of  
t he i nci ner at or .

2. 7. 9. 1   Pr i mar y Combust i on Chamber  or  Zone Cont r ol l er

Thi s cont r ol l er  var i es t he combust i on r at e t hr ough cont r ol  of  t he pr i mar y 
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ai r  suppl y and auxi l i ar y bur ner s,  and al so pr event  over f eedi ng t he pr i mar y 
chamber  or  zone by l ocki ng out  t he f eed syst em dur i ng ext r eme over  or  under  
t emper at ur e s i t uat i ons.

2. 7. 9. 2   Secondar y Combust i on Chamber  or  Zone Cont r ol l er

The t emper at ur e cont r ol l er  i n t he secondar y chamber  mai nt ai ns t he r equi r ed 
t emper at ur e f or  compl et e combust i on of  t he gases and r educt i on of  
par t i cul at es.   Thi s cont r ol l er  var i es t he f i r i ng r at e of  t he bur ner  and t he 
f l ow of  combust i on ai r  t o t he secondar y chamber  or  zone.

2. 7. 10   Dr af t  Fan Cont r ol

Pr ovi de f or ced- dr af t  cent r i f ugal  f ans wi t h i nl et  vane cont r ol s [ and 
var i abl e speed cont r ol  wher e i ndi cat ed] .   [ Pr ovi de axi al  pr opel l er  f ans 
wi t h var i abl e pr opel l er  pi t ch cont r ol . ]   I nl et  vanes shal l  be sui t abl e f or  
use wi t h combust i on cont r ol  equi pment .   Pr ovi de a means f or  oper at i ng t he 
dr af t  f ans f or  15 mi nut es af t er  l ast  char ge i n t he i nci ner at or  has bur ned 
down.

2. 7. 11   Dr af t  Fan Dr i ves

Pr ovi de a dr af t  f an dr i ven by [ an el ect r i c  mot or ]  [ or ]  [ a st eam t ur bi ne] .   
[ El ect r i c  mot or  shal l  be [ dr i p- pr oof ]  [ t ot al l y  encl osed nonvent i l at ed]  
[ t ot al l y  encl osed f an- cool ed]  [ t ot al l y  encl osed f an- cool ed,  sui t abl e f or  
i nst al l at i on i n a Cl ass 1,  Di v i s i on 1,  Gr oup F,  hazar dous l ocat i on 
conf or mi ng t o NFPA 70] . ]   [ Mot or  st ar t er  shal l  be magnet i c 
[ acr oss- t he- l i ne]  [ r educed vol t age st ar t ]  t ype wi t h [ gener al - pur pose]  
[ weat her  r esi st ant ]  [ wat er t i ght ]  [ dust - t i ght ]  [ expl osi on- pr oof ]  encl osur e 
and f ur ni shed wi t h f our  auxi l i ar y i nt er l ock cont act s. ]   [ Pr ovi de a st eam 
t ur bi ne wi t h hor i zont al l y- spl i t ,  cent er l i ne suppor t ed casi ngs,  wat er - cool ed 
bear i ng housi ngs wi t h r i ng- oi l ed,  babbi t t - l i ned,  br onze packi ng s l eeve 
bear i ngs,  and equi pped wi t h a mechani cal  shaf t  speed gover nor  and val ve,  
and i ndependent  emer gency over - speed gover nor  and t r i p val ve,  r eed 
t achomet er ,  const ant  pr essur e t ype gover nor ,  i nsul at i on wi t h r emovabl e 
met al  j acket ,  oi l - s i ght  gl asses wi t h guar ds,  r emovabl e st ai nl ess st eel  
st eam st r ai ner  [ wi t hout  di sconnect i ng pi pi ng] ,  any speci al  wr enches and 
t ool s r equi r ed f or  ser vi c i ng t ur bi ne,  and a sent i nel  war ni ng on t he exhaust  
casi ngs.   Pr ovi de t ur bi nes conf or mi ng t o NEMA SM 23.]

2. 7. 12   Ash Syst em Cont r ol

Pr ovi de cont r ol s f or  t he ash di schar ge syst em whi ch al l ow f or  t wo modes of  
oper at i on,  aut omat i c and manual .   Aut omat i c cycl e shal l  be manual l y  
i ni t i at ed and cont r ol l ed by cycl e pr ogr ammer s or  aut omat i cal l y  i ni t i at ed by 
t he char gi ng syst em pr ogr ammer .   I nst al l  l i ght s,  cont r ol s and i nt er l ocks as 
descr i bed ear l i er  f or  aut omat i c ash r emoval  cont r ol  i n and on t he mai n 
cabi net  wi t h manual  cont r ol s i nst al l ed near  t he ash r emoval  equi pment  of  
each i nci ner at or .

2. 7. 13   Soot  Bl ower

Mount  al l  cont r ol s,  l i ght s,  swi t ches,  and i ndi cat or  pr ovi ded f or  oper at i on 
of  soot  bl ower  on t he cont r ol  cabi net .

2. 7. 14   I nci ner at or  Shut down

Feed syst em shal l  be l ocked out  and wast e f eedi ng suspended unt i l  manual l y 
r eset  when t he pr i mar y chamber  or  zone t emper at ur e exceeds a cont r ol  l i mi t  
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of  982 degr ees C 1800 degr ees F.   Shut down of  t he ent i r e i nci ner at or  shal l  
occur  at  1538 degr ees C 2800 degr ees F i n t he f ur nace,  400 degr ees C 750 
degr ees F at  t he i nduced dr af t  f an,  or  260 degr ees C 500 degr ees F at  t he 
combust i on ai r  f an.   I n t he event  of  a compl et e shut down,  t he syst em shal l  
be r eset  manual l y and go t hr ough a nor mal  st ar t - up pr ocedur e i ncl udi ng 
pur gi ng,  pr i or  t o st ar t i ng t he bur ner s.

2. 7. 15   Cont r ol  Panel

Pr ovi de wal l  mount ed cabi net s conf or mi ng t o UL 50 and f r ee st andi ng 
cabi net s or  panel s conf or mi ng t o NEMA I CS 6,  Type 6 or  Type 4.   Panel  shal l  
be pr ewi r ed,  of  st eel ,  and weat her t i ght .   Unl ess encl osed i n a boot h or  
separ at e r oom,  const r uct  t he panel  t o pr ot ect  t he i nst r ument s and cont r ol s 
f r om dust .   I nst r ument at i on f abr i cat or  shal l  wi r e al l  i nst r ument  connect or s 
and cabl e t er mi nat i on connect or s i n t he f act or y.   Fl ush mount  al l  cont r ol s,  
i nst r ument s,  and ot her  equi pment  at  t he f act or y and assembl y- t est  pr i or  t o 
shi pment .   Fur ni sh a l ock and t wo keys.   I dent i f y al l  cont r ol s and 
i nst r ument s wi t h namepl at es.   [ Pr ovi de a heat er  t o pr event  condensat i on. ]

2. 7. 15. 1   Panel  Det ai l s

a.   Si ze panel s t o cont ai n al l  cont r ol s,  i nst r ument s,  gauge,  and met er s.   
Pr ovi de f r ee st andi ng panel s wi t h f acepl at e of  not  l ess t han 6. 4 mm 1/ 4 
i nch r ei nf or ced st eel  pl at e,  coat ed wi t h an appr oved l ami nat ed pl ast i c 
sui t abl e f or  t he dut y and f i ni shed wi t h t he manuf act ur er ' s st andar d 
f i ni sh coat i ng.   Fl ush mount  cont r ol s and i nst r ument at i on on t he panel  
as f ar  as pr act i cabl e.

b.   Encl ose back of  panel  wi t h sheet  met al ,  wi t h adequat e access panel s f or  
mai nt enance and r emoval  of  any component  wi t hout  i nt er f er i ng wi t h ot her  
component s.   Pr ovi de door - l at chi ng equi pment  and har dwar e.

c.   I dent i f y each r ecor der ,  i ndi cat or ,  and cont r ol  uni t  wi t h engr aved met al  
or  l ami nat ed pl ast i c namepl at es secur ed t o t he panel .   Pr ovi de panel  
wi t h a cont i nuous r api d- st ar t  f l uor escent  l i ght  f i x t ur es mount ed wi t h 
r ef l ect or s pr ovi di ng sui t abl e shi el di ng t o i l l umi nat e al l  cont r ol s,  
i nst r ument s,  gauges,  and met er s.

d.   Ter mi nat e f i el d pi pi ng connect i ons f or  each panel  i n one 
bul khead- mount ed mani f ol d l ocat ed t o conf or m wi t h t he i nst al l at i on 
r equi r ement s of  t he syst em.   Ter mi nat e f i el d el ect r i cal  connect i ons i n 
a mount ed col or - coded t er mi nal  st r i p l ocat ed t o conf or m wi t h t he 
i nst al l at i on r equi r ement s of  t he syst em.

e.   I f  a pneumat i c cont r ol  syst em i s pr ovi ded,  mount  t he panel  ai r  suppl y 
f i l t er  and r egul at or  set  on t he r ear  of  t he panel  wi t h pr oper l y 
i dent i f i ed pneumat i c t er mi nal  bl ocks.   No hi gh pr essur e l i nes ar e 
al l owed t o ent er  t he panel .   I f  packaged- t ype bur ner  uni t s wi t h 
i nt egr al  cont r ol s ar e f ur ni shed,  t he cont r ol  equi pment  may be mount ed 
on a separ at e panel  f or  each i nci ner at or .   Panel  mount  and t est  
cont r ol l er  and i ndi cat or s speci f i ed or  r equi r ed at  t he f act or y,  
compl et e wi t h r el ays,  t r ansf or mer s,  swi t ches,  wi r i ng,  val ves,  and 
piping.

f .   Compl et el y i sol at e t her mocoupl e and l ow ener gy s i gnal  conduct or s f r om 
power  and al ar m conduct or s,  subj ect  t o appr oval  by t he Cont r act i ng 
Of f i cer .   Pr ovi de v i sual  and audi bl e al ar ms t o pr ot ect  per sonnel  and 
equi pment .   Mount  annunci at or  syst em on each cont r ol  panel .   Vi sual  
s i gnal s shal l  be backl i ght ed namepl at es f or  each poi nt .   Pr ovi de a 
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common audi bl e al ar m si gnal  and a common acknowl edge pushbut t on f or  
each cont r ol  panel .   Mal f unct i ons shal l  be i ndi cat ed on t he annunci at or  
panel  as speci f i ed [ i n Sect i on 23 52 43. 00 10 HEAT RECOVERY BOI LERS]  
pl us t he f ol l owi ng as a mi ni mum:

( 1)   Loader
( 2)   Bur ner  ( each)
( 3)   Ash Di schar ge Syst em
( 4)   Ash Tr ansf er  Rams ( i f  used)
( 5)   Ash Conveyor

Al so i ncl ude i n t he panel  v i sual  i ndi cat i on of  t he var i ous modes of  t he 
mai n syst em component s such as l oadi ng and char gi ng syst em,  bur ner s,  
ash di schar ge syst em,  ash conveyor ,  damper  posi t i ons,  [ i nduced dr af t  
f ans] .   Addi t i onal l y,  i ncl ude i n t he i nci ner at or / [ boi l er ]  panel  [  as 
speci f i ed i n Sect i on 23 52 43. 00 10 HEAT RECOVERY BOI LERS pl us] t he 
following:

( 1)   Temper at ur e Recor der  ( l ower  chamber ,  upper  chamber )
( 2)   Cl ock wi t h mi ni mum 200 mm 8 i nch di amet er  f ace ( one panel  onl y)

2. 7. 15. 2   Syst em Di agr am

Mount  l ami nat ed,  col or - coded syst em di agr am on t he cont r ol  panel  i ndi cat i ng 
al l  syst em component s and l ocat i on of  al l  sensor s and al ar m poi nt s.

2. 7. 16   I ndi cat i ng Li ght s

Mount  l i ght s on t he door  of  t he cont r ol  cabi net .   I nt egr at e component s 
t hr ough appr opr i at e el ect r omechani cal  devi ces wi t h push- t o- t est  t ype 
i ndi cat i ng l i ght s.   I nst al l  i ndi cat or s compl et e wi t h al l  necessar y wi r i ng 
and condui t  bet ween t he i ndi cat or  and t he t r ansmi t t er  i n t he equi pment  
r oom.  Oper at i ng r anges f or  each i ndi cat or  as i ndi cat ed.   Pr ovi de i ndust r i al  
oi l t i ght  const r uct i on i n t he f ol l owi ng col or s f or  t he i ndi cat i on f unct i ons:

Function I ndi cat or  Col or

Power  on t he syst em Amber

I nci ner at or / boi l er  pur ge compl et i on ( one per  uni t ) Green

Ener gi z i ng mai n f uel  val ves Whi t e or  manuf act ur er ' s st andar d
color

Hi gh t emper at ur e i n pr i mar y chamber Red

Hi gh t emper at ur e i n secondar y chamber Red

Hi gh t emper at ur e at  i nduced dr af t  f an i nl et Red

Syst em oper at i on Red

Emer gency damper  open Red

2. 7. 17   Sel ect or  Swi t ches

As a mi ni mum,  pr ovi de t he f ol l owi ng hand- aut o- of f  sel ect or  swi t ches:
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a.   Each oi l  bur ner
[ b.   I nduced dr af t  f an]

[ b. ] [ c. ]   Combust i on ai r  f an ( FD)
[ c. ] [ d. ]   Secondar y ai r  f an

2. 7. 18   Clock

Recess mount  a s i ngl e synchr onous 120- vol t  ac,  mot or - dr i ven,  wi t h 
shat t er pr oof ,  cr yst al - cover ed whi t e di al  c l ock,  a mi ni mum of  200 mm 8 i nches
 i n di amet er  wi t h bl ack Ar abi c numer al s,  bl ack hour  and mi nut e hands,  r ed 
sweep hand,  and anodi zed br ushed al umi num bezel .   Tot al l y  encl ose c l ock 
mot or  and mechani sm i n a heavy pl ast i c cover .

2. 7. 19   Recorders

Recor der s mount ed on t he i nst r ument  panel  shal l  r ecor d and i ndi cat e 
measur ement  i n t he ar eas shown.   Make t he r ecor d i n i nk on a [ 24- hour ]  
[ 31- day] ,  [ 100 mm 4 i nch l i near ]  [ c i r cul ar ]  [ st r i p]  char t  dr i ven by an 
el ect r i c- c l ock mechani sm.   Make each r ecor der  poi nt  wi t h a di f f er ent  
col or ed i nk.   I nst al l  r ecor der s compl et e wi t h al l  necessar y wi r i ng or  pi pe 
bet ween t he r ecor der  and t he t r ansmi t t er .   Pr ovi de t he uni t  wi t h suf f i c i ent  
bl ank char t s and i nk f or  1 year ' s  oper at i on.

2. 7. 20   Wat er  Met er s

Pr ovi de met er s conf or mi ng t o AWWA C700 of  t he di sk t ype wi t h r ei nf or ced 
di sk f or  hot  wat er  above 66 degr ees C 150 degr ees F,  and a r ubber  or  car bon 
di sk f or  col d wat er .   Const r uct  met er s of  br onze composi t i on and cast  i r on 
pr ot ect ed by noncor r osi ve coat i ng,  wi t h easi l y r epl aceabl e movi ng par t s.

2. 7. 21   Annunciator

**************************************************************************
NOTE:   Edi t  t o i ndi cat e t he number  of  poi nt s desi r ed 
and speci f i c  i t ems i n t he l i s t .

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

Pr ovi de an engr aved,  back- l i t  wi ndow annunci at or  compl et e wi t h pushbut t ons 
and al ar m hor n t o i ndi cat e abnor mal  oper at i ng condi t i ons of  t he 
i nci ner at or .   I ncl ude a common al ar m si l enci ng r el ay i n t he al ar m ci r cui t  
t o per mi t  t he i nci ner at or  oper at or  t o s i l ence t he audi bl e hor n whi l e 
r et ai ni ng v i sual  i ndi cat i on unt i l  t he mal f unct i on or  abnor mal  condi t i on has 
been cl ear ed.   Fur ni sh one [ _____] - poi nt  annunci at or  f or  each i nci ner at or  
and i nst al l  i n t he annunci at or  and pump cont r ol  panel .   Pr ovi de al ar m 
modul e namepl at es,  nomi nal  70 mm 2- 3/ 4 i nches hi gh by 75 mm 3 i nches wi de 
i n t r ansl ucent  whi t e acr yl i c  pl exi gl ass.   Engr ave al l  nomencl at ur e on f r ont  
sur f ace i n bl ack l et t er i ng.   Mount  and pr ewi r e f l asher  modul e wi t h s i l ence 
and t est  pushbut t ons.   Al ar m poi nt s and wi ndow engr avi ng shal l  be as 
[ speci f i ed i n Sect i on 23 52 43. 00 10 HEAT RECOVERY BOI LERS pl us t he 
addi t i onal  poi nt s]  shown bel ow.   Pr ovi de an annunci at or  f r om t he same 
manuf act ur e and t ype as f ur ni shed by t he suppl i er  of  ot her  cont r ol  panel s,  
wi t h i nt er changeabl e spar e par t s bet ween annunci at or s.
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ALARM POI NT WI NDOW ENGRAVI NG

TSH-[_____] Temp.  -  hi gh pr i mar y chamber

TSL-[_____] Temp.  -  l ow pr i mar y chamber

TSH-[_____] Temp.  -  hi gh secondar y chamber

TSL-[_____] Temp.  -  l ow secondar y chamber

PSL-[_____] Pr ess.  -  l ow hydr aul i c

PSL-[_____] Pr ess.  -  l ow f uel  oi l

LSL-[_____] Level  -  l ow,  F. O.  st or age t ank

LSH-[_____] Hi gh f l ue gas opaci t y

2. 7. 22   Fl ame Sensor

Pr ovi de an ul t r avi ol et  f l ame- sensi ng devi ce f or  each bur ner  and i nst al l  i n 
accor dance wi t h t he manuf act ur er ' s r ecommendat i ons.   The f l ame- sensi ng 
devi ce shal l  not  r espond t o i gni t i on spar k,  hot  r ef r act or y,  r ef l ect i on of  
f l ame on at omi zi ng medi a or  oi l  spr ay.   Si ght  f l ame saf eguar d sensor  t o 
det ect  onl y t he bur ner  f l ame f or  whi ch i t  i s  desi gned.   Per f or m a pi l ot  
t ur ndown t est ,  spar k r esponse t est  f or  ul t r avi ol et  det ect or ,  and 
manuf act ur er ' s appr oved t est  f or  r ect i f i cat i on det ect or s t o ver i f y r el i abl e 
sensor  i nst al l at i on.   Wel d or  f i x  sensor  mount  t o pr event  al t er i ng 
or i ent at i on t o f l ame bei ng pr oven.

2. 7. 23   Temper at ur e I ndi cat or s

Pr ovi de t emper at ur e gauges t o mat ch pr essur e gauges i n appear ance and mat ch 
r equi r ement s of  t he t r ansmi t t er s suppl i ed.   Use any of  t he f ol l owi ng 
t emper at ur e sensor s unl ess ot her wi se speci f i ed.   Remot e t emper at ur e 
i ndi cat or s shal l  i ncl ude:

a.   Out door  ai r
b.   I nci ner at or  r oom
c.   Pr i mar y chamber  or  zone
d.   Secondar y chamber  or  zone
e.   Fl ue gas l eavi ng i nci ner at or

2. 7. 23. 1   Thermometers

Pr ovi de t her momet er s conf or mi ng t o ASME PTC 19. 3 TW,  Type 1,  Cl ass 3,  wi t h 
wel l s and separ abl e cor r osi on- r esi st ant  st eel  socket s and t emper at ur e r ange 
sui t abl e f or  t he use encount er ed.   Pr ovi de di al  t ype t her momet er s 90 mm 
3- 1/ 2 i nch di amet er  chr omi um- pl at ed case,  r emot e- t ype bul b or  di r ect - t ype 
bul b as r equi r ed,  wi t h pl us or  mi nus 1 degr ee C 1 degr ee F accur acy and 
whi t e f ace wi t h bl ack di gi t s gr aduat ed i n 2- degr ee i ncr ement s.   Do not  use 
mer cur y i n t her momet er s,  and i nst al l  as i ndi cat ed,  t o be easi l y r ead f r om 
t he oper at i ng f l oor .
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2. 7. 23. 2   Thermocouples

Pr ovi de t her mocoupl es conf or mi ng t o ASTM E230/ E230M,  Type K,  i ndi cat i ng gas 
passage t emper at ur es.   Ther mocoupl es shal l  cont r ol  bur ner  oper at i on,  be 
sui t abl e f or  cont i nuous oper at i on up t o 1538 degr ees C 2800 degr ees F,  and 
accur at e t o 0. 75 per cent  of  t he oper at i ng and i ndi cat i ng t emper at ur e 
r ange.   Pr ovi de t her mocoupl es i n t he combust i on chamber  or  as ot her wi se 
di r ect ed,  l ong enough t o be i nser t ed 150 mm 6 i nchesi nt o t he f ur nace.   
Pr ovi de  t her mocoupl e wi t h an adj ust abl e f l ange and a hi gh- t emper at ur e,  
met al  al l oy,  c l osed- end pr ot ect i on t ube sui t abl e f or  i nser t i ng i nt o t he 
f ur nace wi t hout  suppor t  of  t he pr oj ect i ng end.   Suppl y t hi r t y met er s one 
hundr ed f eet  of  1. 519 mm 16 gauge compensat i ng l ead wi r e wi t h a 
weat her pr oof  br ai d f or  connect i ng t he t her mocoupl e t o t he i nst r ument .   
Temper at ur e shal l  be t r ansmi t t ed t o t he i nst r ument  i n t he cont r ol  panel  as 
shown.

2. 7. 23. 3   Pyrometers

Pr ovi de i ndi cat i ng [ r ecor di ng]  pyr omet er s at  t he l ocat i ons i ndi cat ed or  
di r ect ed,  wi t h a t emper at ur e r ange f r om mi nus 18 t o 1316 degr ees C 0 t o 
2400 degr ees,  and accur at e t o wi t hi n pl us or  mi nus 0. 25 per cent  of  t he 
r ange.   I ndi cat e t emper at ur e on a l ar ge scal e wi t h pr omi nent  bl ack l et t er s 
on a whi t e backgr ound [ and r ecor d wi t h a cont i nuous i nk l i ne on a c i r cul ar  
char t  at  l east  300 mm 12 i nches i n di amet er ,  wi t h 24- hour  r evol ut i on] .   
Pr ovi de i nst r ument  wi t h aut omat i c col d- j unct i on compensat i on.   Pr ovi de a 
s i mpl e means of  pyr omet er  st andar di zat i on,  whi ch shal l  not  be af f ect ed by 
v i br at i on,  dust ,  or  ai r  cur r ent s when t he door  of  t he i nst r ument  i s  open.   
I nst r ument  shal l  oper at e on 110 vol t s ac.

2. 7. 24   Pr essur e and Vacuum Gauges

Pr ovi de gauges conf or mi ng t o ASME B40. 100,  Type I ,  Cl ass 1 or  2,  as 
appl i cabl e,  st y l e as r equi r ed;  heavy- dut y i ndust r i al  t ype,  sui t abl e f or  
pr essur e or  vacuum speci f i ed,  wi t h mi ni mum 150 mm 6 i nch di amet er  di al ,  
except  as ot her wi se speci f i ed.   Gauge pi pi ng shal l  be copper  t ubi ng 
conf or mi ng t o ASTM B68/ B68M,  Type K or  L.

2. 7. 25   Dr af t  I ndi cat or  and Cont r ol

Pr ovi de Dr af t  Gauges conf or mi ng t o ASME B40. 100,  St y l e I ,  wi t h appr oved 
oper at i ng r anges,  and wi t h a di aphr agm or  bel l ows act uat i ng syst em and a 
c i r cul ar  scal e.   Pr ovi de gauges wi t h a zer o adj ust ment  scr ew and a 
connect i on t o at mospher e and wi t h sui t abl e shut of f  cocks.   Gauges shal l  be 
r emot e- r eadi ng t o t he cont r ol  panel .   I nst al l  gauges compl et e wi t h al l  
necessar y pi pi ng bet ween t hem and t he poi nt s at  whi ch t he dr af t s ar e 
measur ed.   Pr ovi de an i ndi cat or  whi ch cont i nuousl y i ndi cat es pr essur e i n 
pr i mar y chamber .   Al so pr ovi de a separ at e dr af t  cont r ol l i ng i nst r ument  
mai nt ai ni ng a const ant  0. 10 t o 0. 15 i nch negat i ve pr essur e i n t he pr i mar y 
chamber.

2. 7. 26   Opaci t y Al ar m

**************************************************************************
NOTE:   Thi s par agr aph may be s i mpl i f i ed based upon 
t he moni t or i ng r equi r ement s of  t he st at e i n whi ch 
t he i nci ner at or  i s  t o be l ocat ed.   Not  al l  s t at es 
may r equi r e cont i nuous moni t or i ng and r ecor di ng.   
However ,  an opaci t y al ar m shoul d al ways be i ncl uded 
t o al er t  t he oper at or  t o oper at i onal  pr obl ems.
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**************************************************************************

a.   Pr ovi de a st ack gas opaci t y al ar m i ndi cat or  and r ecor der  syst em 
consi st i ng of  a st ack uni t ,  cont r ol  or  t r ansmi t t er  uni t ,  char t  
r ecor der ,  r ed al ar m,  manuf act ur er ' s st andar d col or  Power  On si gnal  
l i ght s,  and al ar m bel l  on t he i nst r ument  panel  f or  each i nci ner at or .   
Syst em shal l  be sel f  compensat i ng,  and pr ovi de cont i nuous measur ement ,  
i ndi cat i on,  and r ecor di ng of  smoke opaci t y f r om t he i nci ner at or .   
I ncl ude i n st ackuni t s a l i ght  sour ce,  a l i ght  det ect i ng or  r ecei v i ng 
uni t  mount ed i n t he st ack or  mai n br eachi ng as r ecommended by t he 
manuf act ur er ,  and f i xed access t o t he uni t s.

b.   Pr ovi de t he cont r ol  or  t r ansmi t t er  uni t  wi t h el ect r oni c sol i d- st at e 
c i r cui t r y and met er  or  di gi t al  i ndi cat or ,  i ndi cat i ng smoke densi t y by 0 
t o 100 per cent  opaci t y.   I n addi t i on,  f ur ni sh t he cont r ol  uni t  or  
t r ansmi t t er  wi t h cal i br at i on and al ar m adj ust ment s,  i n a dust - t i ght  
met al  encl osur e.   Pr ovi de a pur gi ng ai r  syst em t o c l ean l i ght  sour ce 
l ens and l i ght  det ect or  l ens.   Make t he cont r ol  uni t  adj ust abl e f or  
var i ous smoke densi t i es at  whi ch al ar m bel l  wi l l  sound and at  whi ch 
war ni ng l i ght s wi l l  oper at e.   War ni ng bel l  shal l  sound i n conj unct i on 
wi t h t he r ed l i ght .

c.   Pr ovi de an el ect r i cal  or  el ect r oni c t ype r ecor der  wi t h a 250 mm 10 i nch 
mi ni mum di amet er  r ecor der  char t  havi ng 24- hour  r ot at i on scal e,  
gr aduat ed i n 0 t o 100 per cent  smoke densi t y.   Pr ovi de t he smoke al ar m 
i ndi cat or  and r ecor der  syst em wi t h pr ovi s i ons t o f i el d- check 0 and 100 
per cent  smoke densi t y cal i br at i on poi nt s wi t hout  shut down of  
i nci ner at or  or  r emoval  of  st ack uni t s,  i ndi cat or ,  and r ecor der .   
Pr ovi de equi pment  sui t abl e f or  ambi ent  t emper at ur es not  mor e t han 
[ _____]  degr ees C degr ees F and up t o 100 per cent  humi di t y.   Smoke 
al ar m i ndi cat or  and r ecor der ,  i nc l udi ng ai r  pur gi ng syst em,  shal l  
oper at e on 115- vol t ,  s i ngl e- phase,  60 Hz el ect r i c  power .   Pr ovi de f our  
hundr ed bl ank char t s and a 1- year  i nk suppl y.

2. 8   TOOLS

Pr ovi de uncommon t ool s necessar y f or  t he oper at i on,  c l eanout  and 
mai nt enance of  t he i nci ner at or ,  [ boi l er s, ]  bur ner s,  pumps,  f ans,  val ves,  
t r aps,  st r ai ner s,  [ ot her  st eam pi pi ng equi pment , ]  and ot her  auxi l i ar y 
equi pment .   Al so pr ovi de any speci al  wr enches as r equi r ed f or  openi ng 
[ boi l er  manhol es] ,  handhol es,  and cl eanout s .   Pr ovi de a smoke pi pe c l eaner  
t o c l ean t he br eachi ng and smoke connect i ons,  wi t h a j oi nt ed handl e of  
suf f i c i ent  l engt h t o c l ean br eachi ng and smoke connect i ons wi t hout  
dismantling.

2. 9   PAI NTI NG AND FI NI SHI NG

2. 9. 1   Treatment

Al l  sur f aces of  cast i ngs,  f or gi ngs,  mol ded par t s,  st ampi ngs,  wel ded par t s,  
i nner  sur f aces of  t he out er  casi ng of  t he i nci ner at or ,  t he ext er i or  
sur f aces of  t he out er  casi ng,  t he cont r ol  panel ,  and pi pi ng,  except  
cor r osi on- r esi st ant  st eel ,  shal l  be c l eaned t o base met al  f or  r emoval  of  
oi l ,  r ust ,  sand,  di r t ,  f i ns,  spur s,  scal e,  s l ag,  f l ux and ot her  ext r aneous 
mat er i al s bef or e pr i mer  i s appl i ed at  t he f act or y.   Make ext er nal  sur f aces 
smoot h and al l  edges r ounded or  bevel ed,  unl ess shar pness i s r equi r ed t o 
per f or m a necessar y f unct i on.
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2. 9. 2   I nci ner at or  Coat i ng

Pai nt  i nci ner at or  i n accor dance wi t h t he manuf act ur er ' s st andar d pr act i ce 
wi t h a mi ni mum of  one pr i mer  coat  and t wo f i ni sh coat s.   Pai nt  met al  
subj ect  t o heat  wi t h heat  r esi st ant  ( up t o 648 degr ees C1200 degr ees F)  
s i l i cone al umi num pai nt .   Appl y pai nt  di r ect l y t o c l ean bar e met al  sur f aces 
and at t ai n a mi ni mum dr y f i l m t hi ckness of  1 mi l  per  coat .   Do not  appl y 
pai nt  when t he t emper at ur e i s 10 degr ees C 50 degr ees F or  bel ow or  above 
32 degr ees C 90 degr ees F.

2. 9. 3   Equi pment  Coat i ng

Fact or y f i ni sh equi pment  and component  i t ems,  when f abr i cat ed f r om f er r ous 
met al ,  wi t h t he manuf act ur er ' s st andar d f i ni sh i f  l ocat ed wi t hi n 
bui l di ngs.   Pr ovi de i t ems t o be l ocat ed out s i de wi t h weat her - r esi st ant  
f i ni shes t hat  wi l l  wi t hst and 500 hour s of  exposur e t o t he sal t  spr ay t est  
speci f i ed i n ASTM B117,  usi ng a 20- per cent  sodi um chl or i de sol ut i on.   Thi s 
t est  may be per f or med on t est  speci mens coat ed and f i ni shed i n t he same 
manner  as t he act ual  equi pment .   I mmedi at el y af t er  compl et i on of  t he t est ,  
t he speci mens shal l  show no si gn of  bl i s t er i ng,  wr i nkl i ng,  cr acki ng,  or  
l oss of  adhesi on and no s i gn of  r ust  cr eepage beyond 3 mm 1/ 8 i nch on 
ei t her  s i de of  t he scr at ch mar k.   Pai nt  al l  exposed pi pe cover i ng as 
speci f i ed i n Sect i on 09 90 00 PAI NTS AND COATI NGS.   Do not  pai nt  al umi num 
sheat h over  i nsul at i on.

2. 10   FACTORY TESTS

Conduct  i ni t i al  capaci t y and per f or mance t est s of  f act or y assembl ed 
i nci ner at or  component s at  t he manuf act ur er ' s pl ant .   Cor r ect  or  r epl ace any 
mat er i al  and equi pment  r ej ect ed bef or e i nst al l at i on.

PART 3   EXECUTI ON

3. 1   EXAMINATION

**************************************************************************
NOTE:   Equi pment  di mensi ons var y wi del y bet ween 
di f f er ent  manuf act ur er s.   Al t hough t he gener al  
ar r angement  of  t he bui l di ng wi l l  r emai n t he same,  
some st r uct ur al  di mensi ons may have t o be changed 
af t er  awar d of  t he cont r act  t o accommodat e t he 
speci f i c  equi pment  bei ng pr oposed.

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

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  ver i f y al l  di mensi ons 
i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epanci es 
bef or e per f or mi ng t he wor k.   Because of  t he smal l  scal e of  t he dr awi ngs,  i t  
i s  not  possi bl e t o det ai l  al l  r uns and i ndi cat e al l  of f set s,  f i t t i ngs,  and 
accessor i es whi ch may be r equi r ed.   I nvest i gat e st r uct ur al  and f i ni sh 
condi t i ons af f ect i ng al l  wor k,  ar r anged accor di ngl y,  and f ur ni sh such 
f i t t i ngs and accessor i es as may be r equi r ed t o meet  such condi t i ons.   Pl ans 
ar e gener al l y di agr ammat i c.    Har moni ze t he wor k of  t he di f f er ent  t r ades so 
i nt er f er ence bet ween condui t ,  pi pi ng,  equi pment ,  ar chi t ect ur al ,  and 
st r uct ur al  wor k i s avoi ded.   Submi t  bui l di ng desi gn modi f i cat i ons r equi r ed 
f or  t he speci f i c  equi pment  bei ng suppl i ed pr i or  t o st ar t  of  const r uct i on.

3. 2   MANUFACTURER' S FI ELD SERVI CES

Obt ai n t he ser vi ces of  t he manuf act ur er ' s r epr esent at i ve exper i enced i n,  
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and t o super vi se t he i nst al l at i on,  adj ust ment ,  oper at i on,  and t est i ng of  
t he equi pment  speci f i ed.   Ensur e t hat  suf f i c i ent  l ead t i me i s gi ven t o 
pr event  l at e del i ver y of  equi pment  and mat er i al s and i nst al l at i on del ay 
problems.

3. 3   I NCI NERATOR I NSTALLATI ON

**************************************************************************
NOTE:   Del et e i nappl i cabl e NFPA and FM St andar ds not  
t o be empl oyed.

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

I nst al l  equi pment  and mat er i al  as i ndi cat ed and i n accor dance wi t h t he 
manuf act ur er ' s wr i t t en i nst r uct i ons,  i ndust r y st andar ds,  and NFPA 82.   
Combust i on ai r  suppl y and vent i l at i on shal l  be i n accor dance wi t h NFPA 31 
or NFPA 54.

3. 3. 1   Gas Syst ems

**************************************************************************
NOTE:   Speci f y t he ut i l i t i es t o whi ch connect i ons 
wi l l  be made by t he Cont r act or .   Show ut i l i t i es on 
t he dr awi ngs.   Del et e i nappl i cabl e par agr aphs.

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

Pr ovi de gas ser v i ce as speci f i ed i n Sect i on 23 11 25 FACI LI TY GAS PI PI NG.

3. 3. 2   Fuel  Oi l  Syst em

I nst al l  f uel  oi l  syst em i n accor dance wi t h NFPA 31 and Sect i on 33 56 10 
FACTORY- FABRI CATED FUEL STORAGE TANKS,  unl ess ot her wi se i ndi cat ed.

3. 3. 3   Foundation

Const r uct  f oundat i ons f or  t he i nc i ner at or  and f or  ot her  heat i ng equi pment  
speci f i ed,  when r equi r ed,  as i ndi cat ed and r ecommended by t he 
manuf act ur er .   Const r uct  i nci ner at or  f oundat i on of  [ 3000]  [ _____]  psi  
concr et e as speci f i ed i n Sect i on 03 30 00. 00 10 CONCRETE FOR BUI LDI NG 
CONSTRUCTI ON.   Set  anchor  bol t s accur at el y and of  adequat e l engt h t o 
i nst al l  t he i nci ner at or .   When embedded i n concr et e,  i nst al l  anchor  bol t s 
wi t h pl at es wel ded on t he head and pr ot ect  t hem agai nst  damage unt i l  t he 
equi pment  i s  i nst al l ed.

3. 3. 4   St eel  Ladder s

Pr ovi de a st eel  l adder  wher e t he dept h of  manhol e exceeds 3. 6 m 12 f eet ,  
not  l ess t han 406 mm 16 i nches i n wi dt h,  wi t h 19 mm 3/ 4 i nch di amet er  r ungs 
spaced 300 mm 12 i nches apar t ,  wi t h t wo st r i nger s a mi ni mum 10 mm 3/ 8 i nch 
t hi ck and 50 mm 2 i nches wi de.   Ri gi dl y af f i x  t he l adder  t o t he t ank bot t om 
wi t h pi pe gui des or  s l i p bar s,  secur ed wi t h s l i p bar s at  t he t op,  and 
spaced not  mor e t han 1. 8 m 6 f eet  apar t  ver t i cal l y ,  t o accommodat e 
expansi on of  t he st r i nger s.   I nst al l  s t r i nger s t o pr ovi de at  l east  150 mm 6 
i nches of  space bet ween t he wal l  and t he r ungs.   Gal vani ze l adder s and 
i nser t s af t er  f abr i cat i on i n conf or mance wi t h ASTM A123/ A123M.   The wal l  
al ong t he l i ne of  t he l adder  shal l  be ver t i cal  f or  i t s  ent i r e l engt h.
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3. 3. 5   Equi pment  St r uct ur al  Suppor t

3. 3. 5. 1   Col umn Base Pl at es

Desi gn col umn base pl at es t o bear  on a [ 21]  [ _____]  MPa [ 3000]  [ _____]  psi  
concr et e f l oor  s l ab.

3. 3. 5. 2   Anchor  Bol t s

Provide ASTM A307 anchor  bol t s.   Show anchor  bol t  s i zes and l ocat i ons on 
t he det ai l  dr awi ngs.

3. 3. 6   Insulation

Pr ovi de shop and f i el d appl i ed i nsul at i on as speci f i ed i n Sect i on 23 07 00 
THERMAL I NSULATI ON FOR MECHANI CAL SYSTEMS unl ess ot her wi se speci f i ed.   
I nsul at e br eachi ng [ and dust  col l ect or s]  wi t h magnesi a,  mi ner al  wool ,  
cal c i um si l i cat e,  or  appr oved mi ner al  i nsul at i on.   I nsul at i on may be ei t her  
bl ock or  bl anket  t ype.   Fi l l  j oi nt s i n t he i nsul at i on wi t h magnesi a,  
mi ner al  wool ,  or  ot her  equal l y sui t abl e cement .

3. 3. 7   Cat wal ks and Access Pl at f or ms

Cat wal ks,  access pl at f or m st ai r s,  l adder s,  and handr ai l s shown,  depi ct  a 
gener al  scheme of  i ngr ess and egr ess.   Fur ni sh and i nst al l  al l  necessar y 
pl at f or ms and st ai r s f or  saf e and ef f i c i ent  oper at i on and mai nt enance of  
t he equi pment .   They may be r el ocat ed f r om t he wal l  openi ngs and 
passageways shown i n or der  t o sui t  t he i nci ner at i on equi pment  pr ovi ded.   
Pr ovi de al l  r ai l i ngs wi t h 100 mm 4 i nch wi de t oe- boar d l ocat ed not  mor e t han
 6 mm 1/ 4 i nch above t he f l oor  l evel .   Conf or m const r uct i on,  as c l ose as 
pr act i cal ,  t o s i mi l ar  i t ems as i ndi cat ed.

3. 3. 8   Cont r ol  Syst em I nst al l at i on

I nst al l  equi pment  i n accor dance wi t h t he manuf act ur er ' s appr oved 
i nst r uct i ons.   Pr ovi de al l  cont r ol  condui t ,  wi r i ng and/ or  t ubi ng under  t hi s 
sect i on of  t he speci f i cat i ons,  except  as speci f i ed el sewher e.   Copper ,  
st ai nl ess st eel ,  or  non- met al l i c  t ubi ng may be used as appr opr i at e.   Copper  
shal l  be ASTM B88M ASTM B88,  Type K wi t h f l ar e t ype,  cast  br ass,  or  wr ought  
copper  f i t t i ngs.   Pneumat i c t ubi ng shal l  be 6 mm 1/ 4 i nch OD wi t h a mi ni mum 
wal l  t hi ckness of  0. 762 mm 0. 030 i nch unl ess ot her wi se i ndi cat ed.   Wher e 10 
mm 3/ 8 i nch or  13 mm 1/ 2 i nch O D t ubi ng i s used,  pr ovi de a mi ni mum wal l  
t hi ckness of  1. 245 mm 0. 049 i nch.   Ext ent ,  gener al  l ocat i on,  and 
ar r angement  of  t he syst em wi l l  be as i ndi cat ed on t he dr awi ngs.   Locat e 
cont r ol  panel s as i ndi cat ed r el at i ve t o t he i nci ner at or ,  l oader  [ and heat  
r ecover y syst em]  and pl aced so t hat  oper at i ng per sonnel  may ef f ect i vel y 
moni t or  i nci ner at or  oper at i ons,  but  wi l l  not  be i n a posi t i on t hat  woul d 
i nt er f er e wi t h t hose oper at i ons.   Equi pment ,  i nst r ument s,  pi pi ng,  wi r i ng 
and t ubi ng shal l  f i t  i nt o t he space al l ot t ed al l owi ng adequat e c l ear ances 
f or  ent r y,  ser vi c i ng,  and mai nt enance.   I nst al l  l ocal l y mount ed i nst r ument s 
i n such a manner  as t o pr event  i nt er f er ence wi t h mechani cal  i nst al l at i ons 
and t o ensur e r eadabi l i t y  f r om t he f r ont  ai s l es or  oper at i ng ar ea of  t he 
var i ous i t ems of  equi pment .   Pr ovi de and i nst al l  al l  mat er i al s and 
equi pment  i ndi cat ed,  speci f i ed,  and/ or  r equi r ed t o pr ovi de a compl et e and 
oper abl e syst em,  i ncl udi ng mat er i al  and i t ems r equi r ed t o ar r ange t he 
syst em t o compensat e f or  t he act ual  f i el d condi t i ons,  whet her  or  not  t he 
i t ems r equi r ed ar e speci f i cal l y  speci f i ed or  shown.   Car ef ul l y  coor di nat e 
i nst al l at i on of  t he i nst r ument at i on wi t h t he wor k of  ot her  t r ades.

SECTI ON 11 82 20  Page 55



3. 3. 9   Fi el d Tubi ng

Pr ovi de compr essi on t ype t ube f i t t i ngs compat i bl e wi t h t ubi ng mat er i al ,  of  
mat er i al s sui t ed t o t he t ubi ng ( br ass f or  copper  t ubi ng,  st ai nl ess st eel  
f or  st ai nl ess st eel  t ubi ng,  and nonmet al l i c  f or  nonmet al l i c) .   Check each 
t ubi ng connect i on f or  pr oper  t i ght ness and i nst al l at i on.   Al l  pi pi ng 
bet ween pr i mar y connect i ons and i nst r ument s shal l  be a mi ni mum of  10 mm 3/ 8 
i nch OD t ubi ng.   Pr ovi de al l  copper  i nst r ument  connect i ng l i nes t hat  
r equi r e onl y a s i ngl e l i ne wi t h br ass,  ASTM B61,  21 MPa 3000 psi  r at i ng,  
f or ged body scr ew or  t ube ends.

3. 3. 9. 1   Tubi ng Suppor t s

Use PVC coat ed expansi on met al  t r oughs or  epoxy coat ed ver t i cal  uni st r ut  
r acks as t ubi ng suppor t s.   Do not  use any el bows,  t ees,  or  cr osses.   Wher e 
t he t r ough changes di r ect i on or  br anches,  a sui t abl e gap f or  t he t r ansi t i on 
i s accept abl e;  use unsuppor t ed t ubi ng over  t he gap.

3. 3. 9. 2   Ai r  Suppl y

I nst r ument  ai r  suppl y header s ar e as shown.   I nst r ument  ai r  i s  t o be 
di st r i but ed t hr ough t he ar ea at  nomi nal l y 620 kPa 90 psi g.   Pr essur e i s t o 
be r educed t o t hat  r equi r ed at  t he i nst r ument  by i nst al l at i on of  a l ocal  
r egul at or .   Fur ni sh and i nst al l  an ai r  set  uni t  f or  each i nst r ument  t hat  
has a pneumat i c out put  s i gnal ,  such as t r ansmi t t er ,  t r ansducer ,  
cont r ol l er s,  posi t i oner  and r el ay.   Pr ovi de ai r  set  uni t s wi t h a f i l t er  
r egul at or  wi t h i nt egr al  dr i p- wel l  and dr ai n cock and out put  gauge.

3. 3. 10   Electrical

Pr ovi de i nst r ument at i on and power - i nt er connect i ng wi r i ng  as [ shown]  
[ r ecommended by t he manuf act ur er ]  and as speci f i ed i n NFPA 70.   Ter mi nat e 
al l  ext er nal  wi r i ng t o t he cont r ol  panel s on t er mi nal  boar ds or  on devi ces 
i n t he panel s.   Car r y al l  cabl e wi r e and cabl e r uns i n condui t  or  
wi r eways.   Run al l  s i gnal - wi r i ng used f or  al ar m or  measur ement  of  cont r ol  
c i r cui t s i n condui t  separ at e f r om power  c i r cui t s.   Di r ect  cur r ent  s i gnal s 
used f or  el ect r oni c t r ansmi ssi on may be r un i n mul t i - conduct or  cabl es.   
Wi r i ng f or  cont r ol ,  shut down,  or  i nt er l ock c i r cui t s may be r un i n t he same 
condui t  wi t h power  wi r i ng as shown.   Do not  f eed i nst r ument s f r om l i ght i ng 
br anch ci r cui t s.   Make t er mi nat i on of  al l  wi r es on i nst r ument  bi ndi ng 
scr ews wi t h sol der l ess t ype i nsul at ed shoul der  r i ng- t ongue l ugs of  t he 
pr oper  s i ze f or  t he wi r e and bi ndi ng scr ew use.   Cr i mp l ugs pr oper l y and 
secur el y t o t he wi r e usi ng t he t ool  r ecommended by t he l ug manuf act ur er .   
Cut  of f  any t er mi nat i on whi ch i s i mpr oper l y made and i nst al l  a new l ug.   
St r i p al l  wi r e wi t h an appr oved st r i ppi ng t ool  or  i n such a manner  as not  
t o damage t he conduct or .

3. 3. 10. 1   Cabl e- Conduct or  I dent i f i cat i on

Per manent l y at t ach i dent i f i cat i on t o each wi r e t er mi nat i ng on a t er mi nal  
boar d or  bi ndi ng scr ew t o f aci l i t at e mai nt enance.   Pr ovi de i dent i f i cat i on 
by means of  pl ast i c s l eevi ng wi t h pr i nt ed mar ki ngs,  per manent l y at t ached 
st amped f oi l  mar ker s,  or  by ot her  appr oved means.   Wi r e number s shal l  
cor r espond t o wi r e number s shown.

3. 3. 10. 2   Relays

Pr ovi de i ndust r i al  t ype r el ays f or  i nt er l ocki ng c i r cui t s,  wi t h cont act s and 
coi l s accessi bl e f or  c l eani ng and r epl acement .
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3. 3. 11   Fi el d Pai nt i ng

Pai nt i ng r equi r ed f or  sur f aces not  ot her wi se speci f i ed,  and f i ni sh pai nt i ng 
of  i t ems onl y pr i med at  t he f act or y,  ar e as speci f i ed i n Sect i on 09 90 00 
PAI NTS AND COATI NGS.

3. 4   FRAMED I NSTRUCTI ONS

Post  f r amed i nst r uct i ons under  gl ass or  i n l ami nat ed pl ast i c,  i ncl udi ng 
wi r i ng and cont r ol  di agr ams showi ng t he compl et e l ayout  of  t he ent i r e 
syst em,  equi pment ,  pi pi ng,  val ves,  and cont r ol  sequence,  wher e di r ect ed.   
Pr epar e i n t yped f or m,  condensed oper at i ng i nst r uct i ons expl ai ni ng 
pr event i ve mai nt enance pr ocedur es,  met hods of  checki ng t he syst em f or  
nor mal  saf e oper at i on,  and pr ocedur es f or  saf el y st ar t i ng and st oppi ng t he 
syst em,  f r amed as speci f i ed above f or  t he wi r i ng and cont r ol  di agr ams,  and 
post ed besi de t he di agr ams.   Post  f r amed i nst r uct i ons bef or e accept ance 
t est i ng of  t he syst ems.

3. 5   TESTING

3. 5. 1   General

Pr i or  t o r equest i ng commencement  of  t he per f or mance and accept ance t est ,  
conduct  f i nal  checki ng of  syst em i nst al l at i on i n accor dance wi t h t he 
manuf act ur er ' s r ecommendat i ons and t he r equi r ement s of  t he ot her  sect i ons 
of  t he pr oj ect  speci f i cat i ons.   I ncl ude i n f i nal  checki ng:  pr el i mi nar y 
oper at i on t est i ng and adj ust ment s of  f aci l i t i es as necessar y t o ensur e 
compl et eness of  i nst al l at i on and sat i sf act or y oper at i on of  al l  syst ems.   
Schedul e al l  t est s i n advance,  conduct  at  t i mes appr oved,  and per f or m i n 
t he pr esence of  t he Cont r act i ng Of f i cer .

3. 5. 1. 1   Schedul e f or  Test i ng

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  hi s i nt ent  t o t est  t he i nci ner at or ,  and submi t  a t est i ng 
schedul e.   The Cont r act i ng Of f i cer  wi l l  not i f y  t he appr opr i at e aut hor i t i es.

3. 5. 1. 2   Vi sual  I nspect i on

Exami ne each i nc i ner at or  f or  def ect s out l i ned bel ow:

a.   Par t s of  component s mi ssi ng
b.   I mpr oper  assembl y
c.   Par t s or  component s not  f unct i oni ng pr oper l y
d.   Wor kmanshi p not  as speci f i ed
e.   Exposed edges of  met al  not  smoot h
f .   Mat er i al s not  as speci f i ed

3. 5. 1. 3   Repairs

Repl ace def ect i ve par t s and make al l  r epai r s di scl osed t o be necessar y by 
capaci t y and oper at i ng t est s t o t hose i t ems f ur ni shed and i nst al l ed by t he 
Contractor.

3. 5. 2   Instrumentation

Test  al l  af t er  compl et i ng t he f ol l owi ng act i v i t i es:
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a.   I nspect  compl et e wor k and make any non- oper at i ng checks r equi r ed t o 
ensur e oper abi l i t y  i n t he manner  r equi r ed f or  t he pr ocess appl i cat i on.

b.   Check i nst r ument  ai r  l i nes and wi r i ng f or  pr oper  hook- up.

c.   Test  ai r  l i nes f or  t i ght ness accor di ng t o t he r equi r ement  of  I SA 7. 0. 01.

d.   Commi ssi oni ng of  i nst r ument s,  cont r ol s,  i nt er l ocks,  al ar ms,  and r el at ed 
i t ems i ncl udi ng oper at i ng checks,  pr ovi s i on and i nst al l at i on of  seal s 
as r equi r ed,  checki ng and adj ust i ng set t i ngs,  st andar di z i ng and 
cal i br at i on and pr oof  t est s.

e.   I nst al l at i on of  r el i ef  val ves and f i l t er  r egul at or  set s.

f .   I nsul at i on and wi nt er i z i ng of  i nst r ument s.   I f  such cannot  be compl et ed 
bef or e st ar t up,  advi se t he Cont r act  Of f i cer  i n wr i t i ng 2 weeks bef or e 
testing.

3. 5. 3   Di el ect r i c  Test s

Test  el ect r i cal  syst em f or  di el ect r i c  st r engt h.   Subj ect  el ect r i cal  syst em,  
excl udi ng cont r ol  and r ecor di ng i nst r ument s,  t o a vol t age of  t wi ce i t s 
r at ed vol t age,  pl us [ 500]  [ _____]  vol t s,  f or  a per i od of  not  l ess t han [ 1]  
[ _____]  mi nut e[ s] .   Pr i or  t o t est i ng,  di sconnect  al l  i nst r ument s and 
oper at or s t hat  coul d be damaged.   Af t er  t hi s t est ,  t he c i r cui t  shal l  s t i l l  
r egi st er  a r esi st ance val ue of  not  l ess t han 1 megohm at  [ 600]  [ _____]  
vol t s,  dc.   Appl y t hi s t est  bet ween al l  i nsul at ed c i r cui t s and ext er nal  
met al  par t s.

3. 5. 4   Fuel  Syst ems Test

Hydr ost at i cal l y  t est  auxi l i ar y f uel  pi pi ng at  a pr essur e of  1. 5 t i mes t he 
wor ki ng pr essur e.   Remove gauges and ot her  appar at us t hat  may be damaged by 
t he t est  pr essur e f r om t he syst em pr i or  t o on- si t e t est i ng.   Mai nt ai n 
r equi r ed t est  pr essur e f or  not  l ess t han 2 hour s t o pr ovi de suf f i c i ent  t i me 
f or  i nspect i on of  j oi nt s and connect i ons i n al l  pi pi ng syst ems.   Cor r ect  
al l  def ect s t hat  devel op dur i ng t est i ng and r et est  unt i l  no def ect s or  
l eaks ar e f ound.

3. 5. 5   Fuel  Bur ni ng Equi pment  Test

Per f or m t est  of  f uel  bur ni ng equi pment  t o demonst r at e t hat  t he equi pment  
i nst al l ed meet s t he r equi r ement s of  t he speci f i cat i ons.

3. 5. 6   Cont r ol s Test

Test  i nci ner at or  under  act ual  f i r i ng condi t i ons.   Ver i f y wi t h t est  t hat  al l  
cont r ol s f unct i on wi t hi n t he maxi mum and mi ni mum l i mi t s f or  t emper at ur e or  
t i mi ng.   Si mul at e unsaf e condi t i ons,  such as hi gh t emper at ur es and f l ame 
f ai l ur e,  by r educi ng t he set t i ngs f or  t he act i vat i on of  l i mi t  and saf et y 
cont r ol s.   Test  t he st oki ng mechani sm t o demonst r at e cont r ol  and 
oper at i onal  conf or mance wi t h t he r equi r ement s of  t he speci f i cat i on under  
var yi ng l oad condi t i ons.

3. 5. 7   Per f or mance Test i ng

Upon compl et i on of  al l  r el at ed wor k and pr i or  t o accept ance,  t est  t he 
i nci ner at or  [ heat  r ecover y] ,  associ at ed equi pment ,  and i nst r ument at i on t o 
demonst r at e i ndi cat ed per f or mance.   Per f or m st ack sampl i ng f or  compl i ance 
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wi t h appl i cabl e emi ssi on l i mi t s by [ t he AEHA or ]  an appr oved i ndependent  
qual i f i ed t est i ng l abor at or y.   Adj ust  al l  equi pment  and cont r ol s bef or e t he 
schedul ed oper at i ng t est .   Test  i n accor dance wi t h t he t est  pr ocedur es 
i ndi cat ed bel ow and i n accor dance wi t h t he r equi r ement s of  ASME PTC 19. 10.   
Take al l  pr essur e measur ement s i n accor dance wi t h ASME PTC 19. 2,  and al l  
t emper at ur e measur ement s i n accor dance wi t h ASME PTC 19. 3 TW.   Fur ni sh al l  
i nst r ument s,  equi pment ,  and per sonnel  r equi r ed f or  t he t est s.   The 
Gover nment  wi l l  suppl y f uel ,  wat er ,  el ect r i c  power ,  and wast e mat er i al s.   
Make t wo i nst r uct i on manual s avai l abl e at  al l  t i mes dur i ng t he t est s.

3. 5. 7. 1   Procedure

**************************************************************************
NOTE:   I ndi cat e per f or mance r equi r ement s.

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

Pr eheat  i nci ner at or s f or  [ 4]  [ _____]  hour s t o r each t he f i r i ng t emper at ur e 
of  [ 982]  [ _____]  degr ees C [ 1800]  [ _____]  degr ees F.   Char ge i nci ner at or  
wi t h wast e at  t he r at ed bur ni ng capaci t y i n pounds per  hour  f or  a mi ni mum 
of  72 hour s and oper at e i n accor dance wi t h t he manuf act ur er ' s wr i t t en 
i nst r uct i ons.   I ncl ude i n per f or mance t est i ng t he oper at i on of  t he 
mechani cal  char gi ng f aci l i t i es,  t he i nci ner at or ,  [ t he heat  r ecover y 
boi l er , ]  t he ai r  pol l ut i on cont r ol  equi pment ,  t he ash handl i ng equi pment ,  
and t he oper at i on moni t or i ng f aci l i t i es.   Test  f ul l - scal e,  f or  t hr ee 
24- hour  r uns accompl i shed wi t hi n f i ve days.   Moni t or  per f or mance t o ver i f y 
compl i ance wi t h t he cont r act  r equi r ement s.   I f  ser i ous i nconsi st enci es i n 
t he obser ved dat a ar e not ed dur i ng any t est  r un,  or  i n l at er  comput at i onal  
anal ysi s,  t hat  r un i s t o be r ej ect ed compl et el y. [   Heat  r ecover y uni t  i s  t o 
suppl y t he r at ed amount  of  st eam at  t he t emper at ur e,  pr essur e, [  and at  t he 
t her mal  ef f i c i ency speci f i ed]  when t he uni t  i s  char ged wi t h wast e at  t he 
r at ed bur ni ng capaci t y.   Ent i r e uni t  shal l  be abl e t o mai nt ai n t hi s  
ef f i c i ency dur i ng t he ent i r e t est  per i od. ]   Reduce wast e t o a f i ne ash 
r esi due.   Fol l ow nor mal  bur nout  pr ocedur e.   Af t er  t he r esi due has cool ed,  
anal yze sampl es t aken dur i ng t est i ng. [   The r esi due shal l  not  exceed [ 45. 0 
( dr y basi s) ] [ 10]  per cent  of  t he t ot al  combust i bl e por t i on of  t he char ge 
when t est ed by [ wei ght ] [ vol ume]  as speci f i ed. ] [   The combust i bl e cont ent  of  
t he ash shal l  not  exceed [ _____]  per cent . ]   Af t er  c l eanout ,  i nspect  t he 
i nci ner at or  f or  det er i or at i on such as s l agged or  spal l i ng r ef r act or y,  
war pi ng of  par t s,  and di scol or ed ext er i or  pai nt .

3. 5. 7. 2   Ef f i c i ency and Oper at i ng Test s Pr ocedur es

Run an ef f i c i ency and capaci t y t est ,  on one i nci ner at or ,  conduct ed i n 
accor dance wi t h ASME PTC 4 ut i l i z i ng t he i nput - out put  met hod,  except  f or  
use of  al t er nat e measur i ng or  met er i ng devi ces pr oper l y cal i br at ed bef or e 
t he t est ,  f or  t he pur pose of  [ met er i ng t he wat er  used and]  wei ghi ng t he 
amount  of  f uel  bur ned as appr oved by t he Cont r act i ng Of f i cer . [   Wat er  met er  
used i n t he t est  shal l  be sui t abl e f or  hot  wat er .   Ef f i c i ency shal l  not  be 
l ess t han speci f i ed i n par agr aph Heat  Recover y Boi l er .   Maxi mum moi st ur e 
cont ent  of  sat ur at ed st eam l eavi ng t he boi l er  shal l  be as speci f i ed i n 
Sect i on 23 52 43. 00 10 HEAT RECOVERY BOI LERS. ]   Conduct  ef f i c i ency and 
gener al  per f or mance t est s on t he i nci ner at or s[  and boi l er s]  usi ng a 
qual i f i ed t est  engi neer .   Fur ni sh cal i br at i on cur ves or  t est  r esul t s 
f ur ni shed by an i ndependent  t est i ng l abor at or y of  each i nst r ument ,  met er ,  
gauge,  and t her momet er  t o be used i n ef f i c i ency and capaci t y t est s bef or e 
t he t est .   Read al l  i ndi cat i ng i nst r ument s at  hal f - hour  i nt er val s unl ess 
ot her wi se di r ect ed.
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3. 5. 7. 3   Al t er nat e Ef f i c i ency Test i ng Pr ocedur es

I f  equi pped wi t h a f ul l - s i ze,  backup bur ner  of  i t s  own,  t est  t he heat  
r ecover y boi l er  f or  t her mal  ef f i c i ency i ndependent  of  t he i nci ner at or  usi ng 
hot  gases suppl i ed by t hat  bur ner .   Anal yze ash f r om t he i nci ner at or ,  whi ch 
i s t o show no mor e t han [ _____]  per cent  car bon by wei ght .   The ent i r e 
syst em i s r equi r ed t o pr oduce t he r at ed amount  of  st eam whi l e bur ni ng t he 
r at ed amount  of  wast e f or  t he dur at i ons speci f i ed f or  t est i ng pr ocedur es 
and compl y wi t h al l  ot her  t est  r equi r ement s.   Thi s al t er nat e met hod of  
t est i ng i s i nt ended f or  use wher e t he addi t i onal  bur ner  capaci t y exi st s,  i n 
or der  t o avoi d det er mi ni ng t he act ual  heat  cont ent  of  t he wast e used f or  
t he t est s.

3. 5. 7. 4   Shel l  Temper at ur e

Oper at e i nci ner at or  under  nor mal  l oad condi t i ons f or  not  l ess t han [ 4]  
[ _____]  hour s.   Af t er  [ 4]  [ _____]  hour s,  t emper at ur e i nst r ument  r eadi ngs of  
t he out er  shel l ,  t aken at  not  l ess t han f i ve r andom l ocat i ons,  shal l  not  
exceed t he t emper at ur e l i mi t at i on speci f i ed.

3. 5. 7. 5   Test  Repor t s

Submi t  t est  r epor t s i n bookl et  f or m showi ng al l  f i el d t est s per f or med t o 
adj ust  each component  and al l  f i el d t est s per f or med t o pr ove compl i ance 
wi t h t he speci f i ed per f or mance cr i t er i a,  upon compl et i on of  const r uct i on 
and t est i ng of  t he i nst al l ed syst em.   I ndi cat e i n each t est  r epor t  t he 
f i nal  posi t i on of  cont r ol s,  i ncl udi ng l ogs [ t her mal  ef f i c i ency 
cal cul at i ons, ]  and t abul at ed r esul t s t oget her  wi t h concl usi ons.   I ncl ude 
t he f ol l owi ng i n t he r epor t s:

a.   Ti me,  dat e,  and dur at i on of  t est .
b.   I nci ner at or  make,  model ,  r at ed capaci t y,  gr at e ar ea.
c.   Pr oxi mat e anal ysi s of  wast e used dur i ng t est s.
d.   Fl ue- gas t emper at ur e at  [ boi l er ]  [ i nci ner at or ]  out l et .
e.   Per cent  O2 i n f l ue gas.
f .   Quant i t y of  wast e consumed.
g.   Heat  cont ent  of  wast e.
h.   Any ot her  dat a r equi r ed by ASME PTC 4.

3. 5. 8   Emi ssi on Test

**************************************************************************
NOTE:   Local  r egul at or y aut hor i t i es shoul d be 
cont act ed at  an ear l y st age of  t he pr oj ect  desi gn t o 
det er mi ne i f  t hey consi der  t he met hods c i t ed t o be 
adequat e,  and i f  t hey have any addi t i onal  
requirements.

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

Test  one i nci ner at or  f or  excessi ve emi ssi ons i n accor dance wi t h 40 CFR 60, 
met hods 1,  2,  3,  and 5 f or  i nci ner at or s or  as r equi r ed by l ocal  
aut hor i t i es.   Emi ssi ons shal l  not  exceed t he l i mi t s speci f i ed.   St ack 
emi ssi ons sampl i ng i s r equi r ed f or  a mi ni mum per i od of  [ _____]  cont i nuous 
hour [ s]  of  i nci ner at or  oper at i on and  done concur r ent l y wi t h t he ef f i c i ency 
t est s.   Per f or m emi ssi ons t est s by [ t he USAEHA,  or ]  an i ndependent  
l abor at or y r ecogni zed by t he appr opr i at e aut hor i t i es.   I f  i t  i s  det er mi ned 
dur i ng t he t est s speci f i ed above,  t hat  t he i nci ner at or s f ai l  t o compl y wi t h 
t he appl i cabl e ai r  pol l ut i on r egul at i ons,  t he i nci ner at or  manuf act ur er  i s  
r esponsi bl e f or  cor r ect i ng t he pr obl em by modi f y i ng t he equi pment  or  by 
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addi ng ai r  pol l ut i on cont r ol  equi pment  and al so be r esponsi bl e f or  any 
addi t i onal  t est i ng r equi r ed t o pr ove compl i ance.

3. 6   TRAINING

Conduct  a t r ai ni ng cour se f or  t he oper at i ng,  mai nt enance,  and super vi s i ng 
st af f  as desi gnat ed by t he Cont r act i ng Of f i cer .   St ar t  t he t r ai ni ng per i od,  
a t ot al  of  [ _____]  hour s of  nor mal  wor ki ng t i me,  af t er  t he syst em i s 
f unct i onal l y compl et e but  pr i or  t o f i nal  accept ance t est s.

3. 6. 1   Content

Dur i ng f i el d i nst r uct i ons cover  al l  of  t he i t ems cont ai ned i n t he Oper at i ng 
and Mai nt enance I nst r uct i ons,  and i ncl ude r ecommendat i ons f or  t ot al  
st af f i ng and j ob descr i pt i ons.

3. 6. 2   Oper at i ng I nst r uct i ons

Submi t  [ s i x]  [ _____]  compl et e copi es of  oper at i ng i nst r uct i ons out l i ni ng 
t he st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  oper at i on,  and 
emer gency pr ocedur es,  pr i or  t o t he st ar t  of  t he t r ai ni ng cour se.   I ncl ude 
t he manuf act ur er ' s name,  model  number ,  ser vi ce manual ,  par t s l i s t ,  and a 
br i ef  descr i pt i on of  al l  equi pment  and t hei r  basi c oper at i ng f eat ur es.   

3. 6. 3   Mai nt enance I nst r uct i ons

Submi t  [ s i x]  [ _____]  compl et e copi es of  mai nt enance i nst r uct i ons l i s t i ng 
r out i ne mai nt enance pr ocedur es,  possi bl e br eakdowns r epai r s,  and t r oubl e 
shoot i ng gui de,  pr i or  t o t he st ar t  of  t he t r ai ni ng cour se.   I ncl ude 
si mpl i f i ed wi r i ng,  pi pi ng,  and cont r ol  di agr ams f or  t he syst em as i nst al l ed 
and ot her  i nf or mat i on necessar y f or  t he equi pment  mai nt enance.

        - -  End of  Sect i on - -
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