
**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA         UFGS- 48 16 00 ( May 2017)
                                      - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE             

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Oct ober  2018
**************************************************************************

SECTI ON TABLE OF CONTENTS

DI VI SI ON 48 -  ELECTRI CAL POWER GENERATI ON

SECTI ON 48 16 00

LANDFI LL GAS SYSTEMS

05/17

PART 1   GENERAL

  1. 1   REFERENCES
  1. 2   RELATED REQUI REMENTS
  1. 3   SUBMI TTALS
  1. 4   QUALI TY ASSURANCE
    1. 4. 1   Mat er i al  and Equi pment  Qual i f i cat i ons
    1. 4. 2   Namepl at es
  1. 5   DELI VERY,  STORAGE,  AND HANDLI NG
  1. 6   WARRANTY

PART 2   PRODUCTS

  2. 1   SYSTEM DESCRI PTI ON
  2. 2   Desi gn Condi t i ons
  2. 3   MATERI ALS
    2. 3. 1   Ni t r i l e But adi ene ( Buna- N)
    2. 3. 2   Acr y l oni t r i l e But adi ene Rubber  ( NBR)
  2. 4   ELECTRI CAL WORK
    2. 4. 1   Gener al
    2. 4. 2   Mot or s
    2. 4. 3   Mot or  Cont r ol l er s
    2. 4. 4   Under gr ound Wi r i ng
    2. 4. 5   Gr oundi ng and Bondi ng
  2. 5   GAS COLLECTI ON AND CONTROL SYSTEM
  2. 6   CONDENSATE PUMP STATI ONS
    2. 6. 1   Condensat e Pump St at i on and Encl osur e
    2. 6. 2   Condensat e Pumps
    2. 6. 3   Ser v i ce Namepl at e
  2. 7   CONDENSATE KNOCKOUTS
    2. 7. 1   Condensat e Knockout  Encl osur e
    2. 7. 2   Condensat e Pumps
    2. 7. 3   Ser v i ce Namepl at e
    2. 7. 4   I dent i f i cat i on Namepl at e
  2. 8   BLOWERS
  2. 9   PROPANE STATI ONS
  2. 10   SKI D MOUNTED FLARE SYSTEMS

SECTI ON 48 16 00  Page 1



    2. 10. 1   Ski d Mount ed Fl ar e Const r uct i on
    2. 10. 2   Fl ar e I nsul at i on
    2. 10. 3   Bur ner  and Pr opane Pi l ot
    2. 10. 4   Mani f ol d
  2. 11   GAS DRYER SYSTEMS
    2. 11. 1   Gas Dr yer  Const r uct i on
    2. 11. 2   Ref r i ger at i on Syst em
  2. 12   AFTERCOOLERS
  2. 13   GAS TURBI NES
  2. 14   MI CROTURBI NES
  2. 15   I NTERNAL COMBUSTI ON ENGI NE
  2. 16   FI LTRATI ON SYSTEMS
  2. 17   LANDFI LL GAS ANALYZERS
  2. 18   CONTROL SYSTEMS

PART 3   EXECUTI ON

  3. 1   SI TE PREPARATI ON
  3. 2   I NSTALLATI ON
    3. 2. 1   Equi pment
  3. 3   SYSTEM COMMI SSI ONI NG
  3. 4   DEMONSTRATI ONS

- -  End of  Sect i on Tabl e of  Cont ent s - -

SECTI ON 48 16 00  Page 2



**************************************************************************
USACE /  NAVFAC /  AFCEC /  NASA         UFGS- 48 16 00 ( May 2017)
                                      - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Pr epar i ng Act i v i t y:   USACE             

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref er ences ar e i n agr eement  wi t h UMRL dat ed Oct ober  2018
**************************************************************************

SECTI ON 48 16 00

LANDFI LL GAS SYSTEMS
05/17

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  l andf i l l  gas syst ems as ut i l i t y  
gr ade r enewabl e power  gener at i on sour ce.   

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

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

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

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

**************************************************************************
NOTE:   Use t hi s UFGS i n conj unct i on wi t h UFC 
3- 460- 01 " Desi gn:  Pet r ol eum Fuel  Faci l i t i es" .   
I ncl ude i n t hi s speci f i cat i on any addi t i onal  
equi pment / devi ces necessar y t o meet  st at e and l ocal  
regulations.

The speci f i cat i on i s wr i t t en ar ound ASME' s st andar d 
Cl ass 150 r at i ng.   For  appl i cat i ons r equi r i ng hi gher  
pr essur e r at i ngs ( e. g. ,  Cl ass 300,  et c. ) ,  t he 
desi gner  wi l l  have t o modi f y t hi s  speci f i cat i on 
appropriately. 

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

PART 1   GENERAL

1. 1   REFERENCES

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

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

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

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

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

AMERI CAN PETROLEUM I NSTI TUTE ( API )

API  RP 2003 ( 2015;  8t h Ed)  Pr ot ect i on Agai nst  
I gni t i ons Ar i s i ng out  of  St at i c,  
Li ght ni ng,  and St r ay Cur r ent s

API  RP 540 ( 1999;  R 2004)  El ect r i cal  I nst al l at i ons i n 
Pet r ol eum Pr ocessi ng Pl ant s

API  STD 610 ( 2010;  Er r at a 2011)  Cent r i f ugal  Pumps f or  
Pet r ol eum,  Pet r ochemi cal ,  and Nat ur al  Gas 
Industries

ASME I NTERNATI ONAL ( ASME)

ASME B31. 3 ( 2016)  Pr ocess Pi pi ng

ASME BPVC SEC VI I I  D1 ( 2017)  BPVC Sect i on VI I I - Rul es f or  
Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

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

I EEE 1100 ( 2005)  Emer al d Book I EEE Recommended 
Pr act i ce f or  Power i ng and Gr oundi ng 
El ect r oni c Equi pment

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

I EEE 142 ( 2007;  Er r at a 2014)  Recommended Pr act i ce 
f or  Gr oundi ng of  I ndust r i al  and Commer ci al  
Power  Syst ems -  I EEE Gr een Book

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 ( 2014)  Encl osur es f or  El ect r i cal  Equi pment  
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( 1000 Vol t s Maxi mum)

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

NEMA MG 11 ( 1977;  R 2012)  Ener gy Management  Gui de f or  
Sel ect i on and Use of  Si ngl e Phase Mot or s

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

NFPA 30 ( 2018)  Fl ammabl e and Combust i bl e Li qui ds 
Code

NFPA 407 ( 2017)  St andar d f or  Ai r cr af t  Fuel  Ser vi c i ng

NFPA 58 ( 2017;  ERTA 17- 1)  Li quef i ed Pet r ol eum 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;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

NFPA 77 ( 2014)  Recommended Pr act i ce on St at i c 
Electricity

NFPA 780 ( 2017)  St andar d f or  t he I nst al l at i on of  
Li ght ni ng Pr ot ect i on Syst ems

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE AMS3275 ( 2009;  Rev C)  Sheet ,  Acr yl oni t r i l e 
But adi ene ( NBR)  Rubber  and Non- Asbest os 
Fi ber  Fuel  and Oi l  Resi st ant

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

40 CFR 60. 18 Gener al  Cont r ol  Devi ce and Wor k Pr act i ce 
Requirements

40 CFR 60. 752 St andar ds f or  Ai r  Emi ssi ons f r om Muni c i pal  
Sol i d Wast e Landf i l l s

UNDERWRI TERS LABORATORI ES ( UL)

UL 913 ( 2013;  Repr i nt  Apr  2015)  UL St andar d f or  
Saf et y I nt r i nsi cal l y  Saf e Appar at us and 
Associ at ed Appar at us f or  Use i n Cl ass I ,  
I I ,  and I I I ,  Di v i s i on 1,  Hazar dous 
( Cl assi f i ed)  Locat i ons

1. 2   RELATED REQUI REMENTS

**************************************************************************
NOTE:   To appl y t hi s gui de speci f i cat i on t o ot her  
di v i s i ons of  t he pr oj ect  speci f i cat i on,  i nser t  t he 
appr opr i at e di v i s i on number  and t i t l e.   Ensur e t hat  
t he appr opr i at e sect i ons havi ng el ect r i cal  equi pment  
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i nc l ude t he f ol l owi ng par agr aph:

" 1. X  RELATED REQUI REMENTS:   Sect i on 26 00 00. 00 20 
BASI C ELECTRI CAL MATERI ALS AND METHODS,  appl i es t o 
t hi s sect i on,  wi t h t he addi t i ons and modi f i cat i ons 
speci f i ed her ei n. "

Del et e sect i ons i n t he par agr aph t hat  ar e not  i n t he 
j ob.   The r equi r ement s of  t hi s speci f i cat i on sect i on 
ar e bei ng i ncor por at ed i nt o t he ot her  speci f i cat i on 
sect i ons t hat  r ef er ence i t  wi t h t he i nt ent  of  
phasi ng out  t hi s  sect i on.   As t he r equi r ement s of  
t hi s sect i on ar e i ncor por at ed i nt o each 
speci f i cat i on sect i on,  t hat  sect i on shoul d be added 
t o t he l i s t  i n t he par agr aph bel ow.   Do not  use t hi s 
sect i on,  and del et e r ef er ence t o i t ,  i f  t he onl y 
sect i ons used i n t he j ob ar e l i s t ed bel ow.

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

Thi s sect i on appl i es t o cer t ai n sect i ons of  Di v i s i on 13,  SPECI AL 
CONSTRUCTI ON,  and Di v i s i ons 22,  PLUMBI NG.   Thi s sect i on appl i es t o al l  
sect i ons of  Di v i s i on 26 and 33,  ELECTRI CAL and UTI LI TI ES,  of  t hi s pr oj ect  
speci f i cat i on unl ess speci f i ed ot her wi se i n t he i ndi v i dual  sect i ons.   

1. 3   SUBMITTALS

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

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

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

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 
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SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ 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:

**************************************************************************
NOTE:   Per mi t s ar e assumed t o be obt ai ned by f i r m 
hol di ng desi gn r esponsi bi l i t y .   Ensur e t hi s i s  
c l ar i f i ed i n cont r act  bi d package.   

**************************************************************************
SD- 02 Shop Dr awi ngs

Gr oundi ng and Bondi ng;  G[ ,  [ _____] ]  

SD- 03 Pr oduct  Dat a

Condensat e pump st at i ons;  G[ ,  [ _____] ]

Condensat e knockout s;  G[ ,  [ _____] ]

Bl ower s;  G[ ,  [ _____] ]

Pr opane st at i ons and component s;  G[ ,  [ _____] ]

Ski d mount ed f l ar e syst ems and component s;  G[ ,  [ _____] ]

Gas condenser s;  G[ ,  [ _____] ]

Gas dr yer  syst ems and component s;  G[ ,  [ _____] ]

Af t er cool er s;  G[ ,  [ _____] ]

Gas t ur bi nes;  G[ ,  [ _____] ]

Mi cr ot ur bi nes;  G[ ,  [ _____] ]

I nt er nal  combust i on engi nes;  G[ ,  [ _____] ]

Fi l t r at i on syst ems and component s;  G[ ,  [ _____] ]

Landf i l l  gas anal yzer s and component s;  G[ ,  [ _____] ]

Cont r ol  Syst ems;  G[ ,  [ _____] ]

Gas Col l ect i on and Cont r ol  Syst em;  G[ ,  [ _____] ]
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Gener at or ;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Emi ssi ons Compl i ance;  G[ ,  [ _____] ]

War r ant y;  G[ ,  [ _____] ]

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

Condensat e pump st at i ons;  G[ ,  [ _____] ]

Condensat e knockout s ;  G[ ,  [ _____] ]

Bl ower s;  G[ ,  [ _____] ]

Pr opane st at i ons and component s;  G[ ,  [ _____] ]

Ski d mount ed f l ar e syst ems and component s;  G[ ,  [ _____] ]

Gas condenser s ;  G[ ,  [ _____] ]

Gas dr yer  syst ems and component s;  G[ ,  [ _____] ]

Af t er cool er s ;  G[ ,  [ _____] ]

Gas t ur bi nes ;  G[ ,  [ _____] ]

Mi cr ot ur bi nes ;  G[ ,  [ _____] ]

I nt er nal  combust i on engi nes ;  G[ ,  [ _____] ]

Fi l t r at i on syst ems and component s;  G[ ,  [ _____] ]

Landf i l l  gas anal yzer s and component s;  G[ ,  [ _____] ]

Cont r ol  Syst ems ;  G[ ,  [ _____] ]

Gas Col l ect i on and Cont r ol  Syst em;  G[ ,  [ _____] ]

Gener at or ;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

Demonst r at i ons;  G[ ,  [ _____] ]

1. 4   QUALI TY ASSURANCE

1. 4. 1   Mat er i al  and Equi pment  Qual i f i cat i ons

Pr ovi de mat er i al s and equi pment  t hat  ar e 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 i ng of  such pr oduct s,  t hat  
ar e of  a s i mi l ar  mat er i al ,  desi gn and wor kmanshi p.   Mat er i al s and equi pment  
must  have been i n sat i sf act or y commer ci al  or  i ndust r i al  use f or  a mi ni mum 
t wo year s pr i or  t o bi d openi ng.   The t wo year  per i od must  i ncl ude 
appl i cat i ons of  t he equi pment  and mat er i al s under  s i mi l ar  c i r cumst ances and 
of  s i mi l ar  s i ze.   Mat er i al s and equi pment  must  have been f or  sal e on t he 
commer ci al  mar ket  t hr ough adver t i sement s,  manuf act ur er s '  cat al ogs,  or  
br ochur es dur i ng t he t wo year  per i od.
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1. 4. 2   Nameplates

**************************************************************************
NOTE:   I n a sal t  wat er  envi r onment ,  subst i t ut e 
accept abl e non- cor r odi ng met al  such as,  but  not  
l i mi t ed t o,  ni ckel - copper ,  304 st ai nl ess st eel ,  or  
monel .   Al umi num i s unaccept abl e.   Nomencl at ur e ( or  
syst em i dent i f i cat i on)  shoul d be est abl i shed by t he 
designer.

Requi r e mel ami ne pl ast i c namepl at es f or  al l  NAVFAC 
pr oj ect s.   Al so f or  NAVFAC pr oj ect s,  r equi r e 
namepl at es t o be associ at ed or  keyed t o syst em 
char t s and schedul es.

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

At t ach namepl at es t o al l  speci f i ed equi pment ,  t her momet er s,  gauges,  and 
val ves def i ned her ei n.   Li st  on each namepl at e t he manuf act ur er ' s name,  
addr ess,  cont r act  number ,  accept ance dat e,  component  t ype or  st y l e,  model  
or  ser i al  number ,  cat al og number ,  capaci t y or  s i ze,  and t he syst em t hat  i s  
cont r ol l ed.   Const r uct  pl at es of  st ai nl ess st eel .   I nst al l  namepl at es i n 
pr omi nent  l ocat i ons wi t h nonf er r ous scr ews,  nonf er r ous bol t s,  or  per manent  
adhesi ve.   Mi ni mum si ze of  namepl at es must  be 25 by 65 mm/ 1 by 2- 1/ 2 i nches.   
Let t er i ng must  be t he nor mal  bl ock st y l e wi t h a mi ni mum 6 mm/ 1/ 4 i nch 
hei ght .   Accur at el y al i gn al l  l et t er i ng on namepl at es.

1. 5   DELI VERY,  STORAGE,  AND HANDLI NG

Handl e,  st or e,  and pr ot ect  equi pment  and mat er i al s  t o pr event  damage bef or e 
and dur i ng 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 as appr oved by t he Cont r act i ng Of f i cer .   Repl ace 
damaged or  def ect i ve i t ems.

1. 6   WARRANTY

War r ant y over al l  l andf i l l  gas col l ect i on,  pr ocessi ng,  cont r ol ,  and 
gener at i on syst em t o be f r ee f r om mat er i al ,  wor kmanshi p,  and manuf act ur i ng 
def ect s ( excl udi ng nor mal  mai nt enance) ,  f or  a per i od of  [ 5]  year s.

a.  Gas Col l ect i on and Cont r ol  Syst em.   Fr ee f r om mat er i al s,  
wor kmanshi p,  and manuf act ur i ng def ect s f or  mi ni mum per i od of  [ 5]  year s.

b.  Ski d Mount ed Fl ar e Syst ems.  Fr ee f r om mat er i al s ,  wor kmanshi p,  and 
manuf act ur i ng def ect s f or  mi ni mum per i od of  [ 5]  year s.

c.  Bl ower s.  Fr ee f r om mat er i al s,  wor kmanshi p,  and manuf act ur i ng def ect s 
f or  mi ni mum per i od of  [ 5]  year s.

d.  Gas Tr eat ment  Syst em.   Fr ee f r om mat er i al s,  wor kmanshi p,  and 
manuf act ur i ng def ect s f or  mi ni mum per i od of  [ 5]  year s.

e.  Gener at or .   Fr ee f r om mat er i al s,  wor kmanshi p,  and manuf act ur i ng 
def ect s f or  mi ni mum per i od of  [ 5]  year s.
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PART 2   PRODUCTS

2. 1   SYSTEM DESCRI PTI ON

The l andf i l l  gas syst em i ncl udes t he f ol l owi ng:

a.   Landf i l l  gas and condensat e pi pi ng and accessor i es;

b.   Condensat e pump st at i ons;

c.   Condensat e knockout s;

d.   Bl ower s;

e.   Pr opane st at i ons;

f .   Ski d mount ed f l ar e syst ems;

g.   Gas condenser s;

h.   Gas dr yer  syst ems;

i .   Af t er cool er s;

j .   Gas t ur bi nes;

k.   Mi cr ot ur bi nes;

l .   I nt er nal  combust i on engi nes;

m.   Fi l t r at i on syst ems;

n.   Landf i l l  gas anal yzer s;  and

o.   Cont r ol  syst ems.

2. 2   Desi gn Condi t i ons

Equi pment  speci f i ed her ei n must  be desi gned t o f or :

a.  El evat i on [ _____]  met er s/ [ _____]  f eet .

b.  Mi ni mum/ maxi mum ambi ent  t emper at ur e [ _____]  /  [ _____]  degr ees C/ [ _____]  
/  [ _____]  degr ees F.  

c.  Landf i l l  gas and condensat e t o be handl ed.

d.  Mai nt ai ni ng a [ 75]  per cent  col l ect i on ef f i c i ency.  

e.  Raw gas i nl et  condi t i ons of :

LFG f l ow:   [ _____]  l i t er s/ mi nut e/ [ _____]  SCFM.

LFG t emper at ur e:  [ _____]  /  [ _____]  degr ees C/ [ _____]  /  [ _____]  degr ees 
F. 

Rel at i ve humi di t y:  [ 100]  per cent .

Raw gas composi t i on:
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  [ _____]  per cent  met hane

[ _____]  per cent  car bon di oxi de

[ _____]  per cent  ni t r ogen

[ _____]  per cent  oxygen 

f .  Tr eat ed gas condi t i ons of :

**************************************************************************
NOTE:   Speci f y f or  end use.   I . e.  on s i t e power  
gener at i on equi pment  r equi r ement s,  di r ect  use,  or  
distribution.

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

Sul f ur  ( hydr ogen sul f i de,  sul f ur  di oxi de)  l ess t han [ 57]  mg/ MJ/ [ 60]  
microgram/BTU.

Hal i des ( chl or i ne/ f l uor i ne)  l ess t han [ 19]  mg/ MJ/ [ 20]  mi cr ogr am/ BTU.

Ammoni a l ess t han [ 2. 81]  mg/ MJ/ [ 2. 96]  mi cr ogr am/ BTU.

Par t i cul at es l ess t han [ 10]  mi cr ons.

Si l oxanes l ess t han [ 0. 56]  mg/ MJ/ [ 60]  mi cr ogr am/ BTU.

Moi st ur e l ess t han [ 80]  per cent  r el at i ve humi di t y at  l owest  
temperature.

2. 3   MATERIALS

I nt er nal  par t s and component s of  equi pment ,  pi pi ng,  pi pi ng component s,  and 
val ves t hat  coul d be exposed t o l andf i l l  gas and/ or  condensat e dur i ng 
syst em oper at i on must  not  be const r uct ed of  z i nc coat ed ( gal vani zed)  
met al .   Do not  i nst al l  cast  i r on bodi ed val ves i n pi pi ng syst ems t hat  coul d 
be exposed t o l andf i l l  gas and/ or  condensat e dur i ng syst em oper at i on.

2. 3. 1   Ni t r i l e But adi ene ( Buna- N)

Pr ovi de Buna- N mat er i al  t hat  conf or ms t o SAE AMS3275.

2. 3. 2   Acr yl oni t r i l e But adi ene Rubber  ( NBR)

Pr ovi de NBR mat er i al  t hat  conf or ms t o SAE AMS3275.

2. 4   ELECTRI CAL WORK

**************************************************************************
NOTE:   Show el ect r i cal  char act er i st i cs,  mot or  
st ar t er  t ype( s) ,  encl osur e t ype,  and maxi mum r pm i n 
t he equi pment  schedul es on t he dr awi ngs.

Wher e r educed- vol t age mot or  st ar t er s ar e r ecommended 
by t he manuf act ur er  or  r equi r ed ot her wi se,  speci f y  
and coor di nat e t he t ype( s)  r equi r ed i n Sect i on 
26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM.   
Reduced- vol t age st ar t i ng i s r equi r ed when f ul l  
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vol t age st ar t i ng wi l l  i nt er f er e wi t h ot her  
el ect r i cal  equi pment  and ci r cui t s  and when 
r ecommended by t he manuf act ur er .   Wher e adj ust abl e 
speed dr i ves ( ASD)  ar e speci f i ed,  r ef er ence Sect i on 
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 
VOLTS.   The met hods f or  cal cul at i ng t he economy of  
usi ng an adj ust abl e speed dr i ve i s descr i bed i n UFC 
3- 520- 01 DESI GN:  I NTERI OR ELECTRI CAL SYSTEMS.

Coor di nat e t he i gni t i on t emper at ur e of  t he f uel ( s)  
t o be handl ed wi t h t he el ect r i cal  desi gn.   I gni t i on 
t emper at ur es wi l l  be as def i ned i n NFPA 497M.   Fuel  
i gni t i on t emper at ur es wi l l  di ct at e t he maxi mum 
al l owabl e t emper at ur e r at i ng of  t he  el ect r i cal  
equi pment .   Coor di nat e t he ar ea c l assi f i cat i on and 
t he el ect r i cal  desi gn wi t h UFC 03- 460- 01.

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

2. 4. 1   General

Pr ovi de mot or s,  mot or  st ar t er s,  cont r ol l er s,  i nt egr al  di sconnect s,  
cont act or s,  cont r ol s,  and cont r ol  wi r i ng wi t h t hei r  r espect i ve pi eces of  
equi pment ,  except  cont r ol l er s i ndi cat ed as par t  of  mot or  cont r ol  cent er s. [   
Pr ovi de el ect r i cal  equi pment ,  i nc l udi ng mot or s and wi r i ng,  as speci f i ed i n 
[ Sect i on 26 05 00. 00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS]  [ Sect i on 
26 05 00. 00 40 COMMON WORK RESULTS FOR ELECTRI CAL] . ]   Pr ovi de swi t ches and 
devi ces necessar y f or  cont r ol l i ng and pr ot ect i ng el ect r i cal  equi pment .   
Pr ovi de mot or  st ar t er s compl et e wi t h t her mal  over l oad pr ot ect i on and ot her  
necessar y appur t enances.   Compl y wi t h API  RP 540 and API  RP 2003.

2. 4. 2   Motors

Pr ovi de mot or s i n accor dance wi t h NEMA MG 1 and of  suf f i c i ent  s i ze t o dr i ve 
t he l oad 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  when oper at i ng at  pr oper  el ect r i cal  syst em vol t age.   Pr ovi de 
hi gh ef f i c i ency t ype,  s i ngl e- phase,  f r act i onal - hor sepower  
al t er nat i ng- cur r ent  mot or s,  i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  i n 
accor dance wi t h NEMA MG 11.   Pr ovi de pol yphase,  squi r r el - cage medi um 
i nduct i on mot or s,  i ncl udi ng mot or s t hat  ar e par t  of  a syst em,  t hat  meet  t he 
ef f i c i ency r at i ngs f or  pr emi um ef f i c i ency mot or s i n accor dance wi t h 
NEMA MG 1.   Mot or s must  be r at ed f or  cont i nuous dut y wi t h t he encl osur e 
speci f i ed.   Mot or  dut y r equi r ement s must  al l ow f or  maxi mum f r equency 
st ar t - st op oper at i on and mi ni mum encount er ed i nt er val  bet ween st ar t  and 
st op.   Mot or  t or que must  be capabl e of  accel er at i ng t he connect ed l oad 
wi t hi n 20 seconds wi t h 80 per cent  of  t he r at ed vol t age mai nt ai ned at  mot or  
t er mi nal s dur i ng one st ar t i ng per i od.   Mot or  bear i ngs must  be f i t t ed wi t h 
gr ease suppl y f i t t i ngs and gr ease r el i ef  t o out s i de of  t he encl osur e.   
Compl y wi t h I EEE 112.

2. 4. 3   Mot or  Cont r ol l er s

Wher e t wo- speed or  var i abl e- speed mot or s ar e i ndi cat ed,  sol i d- st at e 
var i abl e- speed cont r ol l er s may be pr ovi ded t o accompl i sh t he same 
f unct i on.   Use sol i d- st at e var i abl e- speed cont r ol l er s f or  mot or s r at ed 7. 45 
kW/ 10 hp or  l ess and adj ust abl e f r equency dr i ves f or  l ar ger  mot or s.   
Cont r ol l er s and cont act or  must  have a maxi mum of  120- vol t  cont r ol  c i r cui t s 
and must  have auxi l i ar y cont act s f or  use wi t h t he cont r ol s pr ovi ded.   For  
packaged equi pment ,  t he manuf act ur er  must  pr ovi de cont r ol l er s i ncl udi ng t he 
r equi r ed moni t or s and t i med r est ar t .
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2. 4. 4   Under gr ound Wi r i ng

Pr ovi de under gr ound el ect r i cal  wi r i ng i n PVC condui t ,  as speci f i ed i n 
Sect i on 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON.

2. 4. 5   Gr oundi ng and Bondi ng

Gr oundi ng and bondi ng must  be i n accor dance wi t h NFPA 70, NFPA 77, NFPA 780, 
I EEE 1100, I EEE 142.   Pr ovi de j umper s t o over come t he i nsul at i ng ef f ect s of  
gasket s,  pai nt s,  or  nonmet al l i c  component s.

2. 5   GAS COLLECTI ON AND CONTROL SYSTEM

Landf i l l  gas col l ect i on and cont r ol  syst em ( GCCS)  t o compl y wi t h 
40 CFR 60. 752.

Pr ovi de pi pi ng,  accessor i es,  and val v i ng i n accor dance wi t h i n Sect i on 
33 51 15 NATURAL- GAS /  LI QUI D PETROLEUM GAS DI STRI BUTI ON.

2. 6   CONDENSATE PUMP STATI ONS

**************************************************************************
NOTE:   Ref er  t o NAVFAC St andar d Desi gn 140- 40- 05 
TRUCK UNLOADI NG SYSTEM and UFC 3- 460- 01 f or  det ai l ed 
i nf or mat i on of  an of f - l oadi ng assembl y.

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

Assembl y must  be a compl et e,  packaged,  f act or y f abr i cat ed f or  use i n t he 
l andf i l l ,  t r ansf er r i ng condensat e or  l eachat e f r om l andf i l l  gas header  and 
subheader  pi pi ng.   Assembl y must  i ncl ude aut omat i c  l evel  cont r ol  of  
condensat e or  l eachat e and must  pump t o a poi nt  of  di sposal .

2. 6. 1   Condensat e Pump St at i on and Encl osur e

Pr ovi de pump st at i on t hat  i s  f ul l y  encl osed,  weat her pr oof ,  pol yet hyl ene or  
PVC const r uct i on wi t h an i nt er medi at e st or age r eser voi r .  Pr ovi de wi t h qui ck 
connect / di sconnect  f i t t i ngs and cor r osi on r esi st ant  component s.   Assembl y 
must  have a vaul t  f or  access and mai nt enance.   Compl y wi t h NEMA 250.

2. 6. 2   Condensat e Pumps

Pr ovi de el ect r i c  cent r i f ugal  or  submer si bl e t ype condensat e pump si zed and 
desi gned f or  condensat e ser vi ce.  

2. 6. 3   Ser vi ce Namepl at e

I n addi t i on t o t he equi pment  i dent i f i cat i on namepl at e,  pr ovi de pump st at i on 
ser vi ce namepl at e,  of  t ype 18- 8 st ai nl ess st eel  or  monel ,  secur el y at t ached 
by st ai nl ess st eel  pi ns at  an accessi bl e and conspi cuous poi nt  on t he pump 
st at i on.  Taggi ng i n l et t er s 6 mm/ 1/ 4- i nch hi gh must  bear  t he equi pment  
number  as shown on t he dr awi ngs.  The pump st at i on ser vi ce namepl at e must  be 
st amped wi t h t he f ol l owi ng i nf or mat i on:

a.   Manuf act ur er ' s name;

b.   Pump ser i al  number ;

c.   Capaci t y,  [ _____]  L/ s/ [ _____] gpm;
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d.   Pumpi ng head,  [ _____]  m/ [ _____]  f t ;

e.   Pumped f l ui d maxi mum speci f i c  gr avi t y;

f .   Revol ut i ons per  mi nut e;  and

g.   Dr i ver  hor sepower .

2. 7   CONDENSATE KNOCKOUTS

Pr ovi de compl et e packaged assembl y,  f act or y f abr i cat ed,  f or  use i n- l i ne 
wi t h t he l andf i l l  gas pi pel i nes t o r emove condensat e f r om t he l andf i l l  gas 
st r eam.   Assembl y must  i ncl ude aut omat i c condensat e l evel  cont r ol  and must  
pump t o a poi nt  of  di sposal .   Pr ovi de c l eanout  and moni t or i ng por t s.

2. 7. 1   Condensat e Knockout  Encl osur e

The knockout  must  have a f ul l y  encl osed,  weat her pr oof ,  pol yet hyl ene or  PVC 
const r uct i on wi t h an i nt er medi at e st or age r eser voi r .   Pr ovi de wi t h qui ck 
connect / di sconnect  f i t t i ngs and cor r osi on r esi st ant  component s.

2. 7. 2   Condensat e Pumps

Pumps must  be an el ect r i c  cent r i f ugal  or  submer si bl e t ype.   Compl y wi t h 
API  STD 610.

2. 7. 3   Ser vi ce Namepl at e

Pr ovi de a knockout  ser vi ce namepl at e,  of  t ype 18- 8 st ai nl ess st eel  or  
monel ,  at t ached by st ai nl ess st eel  pi ns at  an accessi bl e poi nt  on t he 
knockout ,  must  be f ur ni shed i n addi t i on t o t he i dent i f i cat i on namepl at e.   
The knockout  ser vi ce namepl at e must  be st amped wi t h t he f ol l owi ng 
information:

a.   Manuf act ur er ' s name;

b.   Pump ser i al  number ;

c.   Capaci t y,  [ _____]  L/ s/ [ _____] gpm;

d.   Pumpi ng head,  [ _____]  m/ [ _____]  f t ;

e.   Maxi mum speci f i c  gr avi t y of  f l ui d t o be pumped;

f .   Revol ut i ons per  mi nut e;  and

g.   Dr i ver  hor sepower .

2. 7. 4   I dent i f i cat i on Namepl at e

Pr ovi de a knockout  i dent i f i cat i on namepl at e of  Type 18- 8 st ai nl ess st eel  or  
monel  and secur el y at t ached by st ai nl ess st eel  pi ns t o a conspi cuous pl ace 
on t he knockout .   Taggi ng i n l et t er s 6 mm/ 1/ 4- i nch hi gh must  bear  t he 
equi pment  number  as shown on t he dr awi ngs.

2. 8   BLOWERS

Pr ovi de posi t i ve di spl acement  bl ower s,  compl et el y assembl ed wi t h st r ai ner ,  
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si l encer s,  check val ves,  pr essur e r el i ef  val ves,  shaf t  seal s,  and i nt ake 
and di schar ge pr essur e gauges.   Pr ovi de wi t h var i abl e f r equency dr i ve f or  
LFG f l ow cont r ol .  Pr ovi de act uat ed f ai l - saf e val ve on i nt ake and di schar ge 
s i de f or  bl ower  i sol at i on dur i ng nor mal  and emer gency shut down oper at i ons.

2. 9   PROPANE STATI ONS

Pr ovi de pr opane st at i on compat i bl e wi t h f l ar e pi l ot  syst em r equi r ement s and 
i nt egr at ed i nt o t he mai n st at i on cont r ol  panel .   Si ze pr opane st or age f or  6 
[ _____]  mont hs of  oper at i on.   Compl y wi t h ASME BPVC SEC VI I I  D1,  ASME 
Boi l er  and Pr essur e Vessel  Code,  NFPA 58,  and pi pi ng as speci f i ed i n 
33 51 15 NATURAL GAS /  LI QUI D PETROLEUM GAS DI STRI BUTI ON.

2. 10   SKI D MOUNTED FLARE SYSTEMS

**************************************************************************
NOTE:   Check l ocal  ai r  qual i t y  boar d f or  mor e 
st r i ngent  emi ssi ons r equi r ement s.

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

Pr ovi de a ski d mount ed f l ar e syst em f or  use i n l andf i l l  gas dest r uct i on.  
Assembl y must  i ncl ude bur ner s,  l ouver s,  weat her  pr ot ect i on,  i nsul at i on,  
access l adder  and pl at f or m,  heat  shi el ds,  pur ge bl ower ,  f l ame 
ar r est er / t her mal  val ve,  wi nd shi el ds,  pi l ot  l i ght  syst em,  f l ame sensor ,  
modul at i on cont r ol  val ves,  and cont r ol s.   The f l ar e cont r ol  syst em shal l  be 
compl et el y assembl ed and t est ed pr i or  t o shi pment  by t he f l ar e suppl i er  at  
t he suppl i er ' s  own f abr i cat i on f aci l i t y .   

Fl ar e syst em must  be capabl e of  cont i nuous st abl e combust i on oper at i on wi t h 
[ 30]  t o [ 50]  per cent  met hane at  t he maxi mum r equi r ed f l ow r at e.   Fl ar e must  
have a mi ni mum exhaust  gas r et ent i on t i me of  [ 0. 5]  [ 1. 0]  [ _____]  seconds at  
a mi ni mum t emper at ur e of  [ 760]  t o [ 980]  degr ees C/ [ 1400]  t o [ 1800]  degr ees F.  

The f l ar e shal l  be capabl e of  achi evi ng a mi ni mum dest r uct i on ef f i c i ency of  
>98 per cent  of  t ot al  non- met hane or gani c compounds ( NMOCs) by wei ght  and 99 
per cent  dest r uct i on of  hydr ogen sul f i de.   Fl ar e shal l  be desi gned t o compl y 
wi t h and oper at e i n compl i ance of  40 CFR 60. 18.

2. 10. 1   Ski d Mount ed Fl ar e Const r uct i on

Fl ar e const r uct i on must  be car bon st eel  wi t h a st ai nl ess st eel  weat her  and 
heat  pr ot ect i on at  t he t op of  t he f l ar e.  

2. 10. 2   Fl ar e I nsul at i on

I nsul at e f l ar e wi t h 100 mm/ 4 i nch cer ami c f i ber  bl anket  i nsul at i on t o 
achi eve a not  t o exceed ski n t emper at ur e of  121 degr ees C/ 250 degr ees F.

2. 10. 3   Bur ner  and Pr opane Pi l ot

Bur ner  must  be st ai nl ess st eel  const r uct i on.   Pr opane pi l ot  must  be 
st ai nl ess st eel  const r uct i on.   Pr ovi de t her mocoupl e f l ame r ecogni t i on 
syst em and pur ge syst em.

2. 10. 4   Manifold

Pr ovi de l ow pr essur e t ype mani f ol d wi t h f l ame ar r est or  and saf et y shut down 
valve.
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2. 11   GAS DRYER SYSTEMS

Pr ovi de a compl et e packaged gas dr yer  syst em f or  use i n l andf i l l  gas pi pi ng 
t o r emove wat er  vapor  and condi t i on t he l andf i l l  gas t o a qual i t y  
accept abl e f or  use speci f i ed mi cr ot ur bi nes and combust i on engi nes.

2. 11. 1   Gas Dr yer  Const r uct i on

Pr ovi de modul ar  const r uct i on gas dr yer  wi t h st ai nl ess st eel  wet t ed par t s,  
heat  exchanger  t ubes,  and moi st ur e separ at or .   Gas dr yer  syst em must  be 
mount ed on a st r uct ur al  sol i d st eel  base.

2. 11. 2   Ref r i ger at i on Syst em

The r ef r i ger ant  used must  not  cont ai n CFC.   The r ef r i ger at i on syst em must  
include:

a.   Li qui d l i ne dr yer ;

b.   Suct i on l i ne dr yer ;

c.   Si t e gl ass;

d.   Cr ank case heat er ;

e.   I sol at i on val ves f or  compr essor  and evapor at or ;

f .   Condenser  and l i qui d r ecei ver ;

g.   Condenser  pr essur e r el i ef  val ve;

h.   Compr essor  di schar ge check val ve;

i .   Separ at or / f i l t er ;  and

j .   Dew poi nt  sensor  and r eadout .

2. 12   AFTERCOOLERS

**************************************************************************
NOTE:   Pi st on t ype di f f er ent i al  pr essur e gauges do 
not  r equi r e cal i br at i on.   Suggest  showi ng on t he 
dr awi ngs a pr essur e gauge i nst al l ed on t he hi gh 
pr essur e s i de of  t he di f f er ent i al  pr essur e gauge.   
The pr essur e gauge shoul d have a scal e r ange f r om 0 
t o 2068 kPa ( 300 psi ) .

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

Pr ovi de an af t er cool er  af t er  t he bl ower .  Af t er cool er  cor es must  be made of  
st ai nl ess st eel  t o r esi st  at t acks f r om aci ds of  sul f ur ,  chl or i ne and 
f l uor i ne.  Pr ovi de condensat e col l ect i on and pi pi ng.  

2. 13   GAS TURBI NES

**************************************************************************
NOTE:   I ndi cat e t he l ocat i on and appr oxi mat e 
conf i gur at i on of  each st at i on.   Mount  al l  t he 
cont r ol  equi pment  on a s i ngl e equi pment  r ack next  t o 
t he cor r espondi ng r ecei v i ng/ di spensi ng equi pment .   
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I ncl ude t he sequence of  oper at i on f or  each st at i on 
on t he dr awi ngs.

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

Pr ovi de a gas t ur bi ne based [ gr i d par al l el ]  [ dual  mode]  [ gr i d i sol at ed]  
gener at or  syst em desi gned f or  l andf i l l  gas f uel  meet i ng t he f ol l owi ng 
criteria:

a.   El ect r i cal  ef f i c i ency [ 30]  per cent  LHV;

b.   Nomi nal  heat  ( HHV)  [ _____]  BTU/ kWh;

c.   Nomi nal  heat  ( LHV)  [ _____]  BTU/ kWh;

d.   Nomi nal  el ect r i cal  power  [ _____]  kWh;

e.   Vol t age [ _____]  VAC;

f .   Fr equency [ _____]  Hz;

g.   Ser vi ce 3 phase,  wye,  4 wi r e;

h.   Gr i d i sol at i on +-  [ 0. 50]  per cent  nomi nal  vol t ages and +-  [ 0. 50]  per cent  
nomi nal  f r equency;

i .   Tr ansi ent  handl i ng +-  [ 10]  per cent  nomi nal  vol t ages maxi mum and +-  [ 5]  
per cent  f r equency max;  and

j .   Meet s or  exceeds [ CARB]  emi ssi ons st andar ds.

k.   Sound l evel  not  t o exceed [ _____]  dB at  [ 1]  met er / [ 3]  f eet .

l .   Mi ni mum desi gn l i f e of  [ 80, 000]  hour s wi t h over haul s.

2. 14   MICROTURBINES

Pr ovi de mi cr ot ur bi ne based gener at or  [ gr i d par al l el ]  [ dual  mode]  [ gr i d 
i sol at ed]  syst em desi gned f or  l andf i l l  gas f uel .  Mi cr ot ur bi ne shal l  have 
r ecuper at or  and i nt egr at ed heat  r ecover y.

a.   El ect r i cal  ef f i c i ency [ 30]  per cent  LHV;

b.   Nomi nal  heat  ( HHV)  [ _____]  BTU/ kWh;

c.   Nomi nal  heat  ( LHV)  [ _____]  BTU/ kWh;

d.   Nomi nal  el ect r i cal  power  [ _____]  kWh;

e.   Vol t age [ _____]  VAC;

f .   Fr equency [ _____]  Hz;

g.   Ser vi ce 3 phase,  wye,  4 wi r e;

h.   Gr i d i sol at i on +-  [ 0. 50]  per cent  nomi nal  vol t ages and +-  [ 0. 50]  per cent  
nomi nal  f r equency;

i .   Tr ansi ent  handl i ng +-  [ 10]  per cent  nomi nal  vol t ages maxi mum and +-  
[ 5] per cent   f r equency max;  and
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j .   Meet s or  exceeds [ CARB]  emi ssi ons st andar ds.

k.   Sound l evel  not  t o exceed [ 1]  met er / [ 3]  f eet .

l .   Mi ni mum desi gn l i f e of  [ 80, 000]  hour s wi t h over haul s.

2. 15   I NTERNAL COMBUSTI ON ENGI NE

Pr ovi de a i nt er nal  combust i on engi ne based [ gr i d par al l el ]  [ dual  mode]  
[ gr i d i sol at ed]  gener at or  syst em desi gned f or  l andf i l l  gas f uel .

a.   El ect r i cal  ef f i c i ency [ 30]  per cent  LHV;

b.   Nomi nal  heat  ( HHV)  [ _____]  BTU/ kWh;

c.   Nomi nal  heat  ( LHV)  [ _____]  BTU/ kWh;

d.   Nomi nal  el ect r i cal  power  [ _____]  kWh;

e.   Vol t age [ _____]  VAC;

f .   Fr equency [ _____]  Hz;

g.   Ser vi ce 3 phase,  wye,  4 wi r e;

h.   Gr i d i sol at i on +-  [ 0. 50]  per cent  nomi nal  vol t ages and +-  [ 0. 50]  per cent  
nomi nal  f r equency;

i .   Tr ansi ent  handl i ng +-  [ 10]  per cent  nomi nal  vol t ages maxi mum and +-  [ 5]  
per cent  f r equency max;  and

j .   Meet s or  exceeds [ CARB]  emi ssi ons st andar ds.

k.   Sound l evel  not  t o exceed [ _____]  dB at  [ 1]  met er / [ 3]  f eet .

l .   Mi ni mum desi gn l i f e of  [ 80, 000]  hour s wi t h over haul s.

2. 16   FI LTRATI ON SYSTEMS

Pr ovi de f i l t r at i on syst em t o r emove par t i cul at es and ot her  cont ami nant s as 
r equi r ed t o compl y wi t h speci f i ed gener at i on syst em speci f i cat i ons.

2. 17   LANDFI LL GAS ANALYZERS

Pr ovi de cont i nuous gas anal yzer  f or  met hane,  car bon di oxi de,  [ _____]  and 
oxygen.   Pr ovi de war ni ng al ar m at  [ 2]  per cent  oxygen and shut down al ar m at  
[ 4]  per cent  oxygen.   Pr ovi de out put  t o mai n cont r ol  panel  and gener at or  
cont r ol  syst em t o al l ow aut omat i c syst em shut down.

**************************************************************************
NOTE:   Met hane may seep i nt o bui di ng 
st r uct ur es/ encl osed spaces.

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

Pr ovi de met hane sensor / al ar m wi t hi n encl osed st r uct ur es.
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2. 18   CONTROL SYSTEMS

Cont r ol  syst ems must  have al l  necessar y sensor s,  i nt er l ocks,  r el ays,  
al ar ms,  and user  i nt er f aces t o al l ow f or  cont i nuous moni t or i ng and [ gr i d 
par al l el  ] [ dual  mode ] [ gr i d i sol at ed ] oper at i ons.   Use gas anal yzer  out put  
t o adj ust  gener at or  speed and ai r / f uel  r at i o set  poi nt  f or  emi ssi ons 
compl i ance and power  out put  opt i mi zat i on.

Pr ovi de cr i t i cal  shut down al ar ms f or :

a.   Shut down oxygen l evel  -  [ 4]  per cent  or  gr eat er ,  by vol ume;  

b.   Low met hane l evel  -  l ess t han [ 30]  per cent  by vol ume;

c.   Fl ar e f ai l ur e;

d.   Bl ower  f aul t ;

e.   Bl ower  i nl et  and exi t  bear i ng t emper at ur es gr eat er  t han [ 100]  degr ees C/
[ 212]  degr ees F;

f .   Emer gency st op;

g.   Power  l oss;

h.   Condensat e t ank hi gh l evel ;  

g.   Gas dr yer  f ai l ur e;  and

h.   Encl osed st r uct ur e met hane l evel  gr eat er  t han [ 4]  per cent  by vol ume.  

Pr ovi de non- cr i t i cal  al ar ms f or :  

a.   Hi gh oxygen l evel s -  gr eat er  t han [ 2]  per cent  by vol ume;

b.   Low pr opane suppl y pr essur e;

c.   Low f l ar e t emper at ur e;

d.   Landf i l l  gas t emper at ur e at  wel l head -  gr eat er  t han [ 60]  degr ees C/
[ 140]  degr ees F;  and

e.   Met hane det ect i on wi t hi n encl osed st r uct ur es.

[ Pr ovi de aut omat ed t r oubl e not i f i cat i on syst em f or  cr i t i cal  shut down [ and 
non- cr i t i cal ]  al ar ms. ]

PART 3   EXECUTI ON

3. 1   SI TE PREPARATI ON

Eval uat e and ensur e s i t e i s  accessi bl e f or  t he s i ze and wei ght  of  pl anni ng 
equi pment  and f aci l i t i es.   Pr epar e s i t e and l ay down ar eas i n accor dance 
wi t h appr oved cont r act  document s.

3. 2   INSTALLATION

I nst al l at i on,  wor kmanshi p,  f abr i cat i on,  assembl y,  er ect i on,  exami nat i on,  
i nspect i on,  and t est i ng must  be i n accor dance wi t h ASME B31. 3 and NFPA 30,
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NFPA 70 except  as modi f i ed her ei n.   Saf et y r ul es as speci f i ed i n NFPA 30 
and NFPA 407 must  be st r i c t l y  obser ved.   When wor k i s not  i n pr ogr ess,  
secur el y c l ose open ends of  pi pe and f i t t i ngs wi t h expansi on pl ugs so t hat  
wat er ,  ear t h,  or  ot her  subst ances cannot  ent er  t he pi pe or  f i t t i ngs.   
Compl y wi t h UL 913.

3. 2. 1   Equipment

Pr oper l y l evel ,  al i gn,  and secur e equi pment  i n pl ace i n accor dance wi t h 
manuf act ur er ' s i nst r uct i ons.   Pr ovi de suppor t s f or  equi pment ,  
appur t enances,  and pi pe as r equi r ed.   Pr ovi de f l oor - mount ed pumps and ot her  
f l oor  mount ed equi pment  wi t h mechani cal  v i br at i on i sol at or s or  a v i br at i on 
i sol at i on f oundat i on.   I nst al l  anchor s,  bol t s,  nut s,  washer s,  and scr ews 
wher e r equi r ed f or  secur i ng t he wor k i n pl ace.   Si zes,  t ypes,  and spaci ngs 
of  anchor s and bol t s not  i ndi cat ed or  speci f i ed must  be as r equi r ed f or  
pr oper  i nst al l at i on.

3. 3   SYSTEM COMMI SSI ONI NG

Syst em commi ssi oni ng must  conf or m t o Sect i on 01 91 00. 15 TOTAL BUI LDI NG 
COMMISSIONING.

3. 4   DEMONSTRATIONS

Conduct  a t r ai ni ng sessi on f or  desi gnat ed Gover nment  per sonnel  i n t he 
oper at i on and mai nt enance pr ocedur es r el at ed t o t he equi pment / syst ems 
speci f i ed her ei n.   I ncl ude per t i nent  saf et y oper at i onal  pr ocedur es i n t he 
sessi on as wel l  as physi cal  demonst r at i ons of  t he r out i ne mai nt enance 
oper at i ons.   Fur ni sh i nst r uct or s who ar e f ami l i ar  wi t h t he 
i nst al l at i on/ equi pment / syst ems,  bot h oper at i onal  and pr act i cal  t heor i es,  
and associ at ed r out i ne mai nt enance pr ocedur es.   The t r ai ni ng sessi on must  
consi st  of  a t ot al  of  8 hour s of  nor mal  wor ki ng t i me and must  st ar t  af t er  
t he syst em i s f unct i onal l y compl et ed,  but  pr i or  t o f i nal  syst em 
accept ance.   Submi t  a l et t er ,  at  l east  14 wor ki ng days pr i or  t o t he 
pr oposed t r ai ni ng dat e,  schedul i ng a pr oposed dat e f or  conduct i ng t he 
on- si t e t r ai ni ng.

    - -  End of  Sect i on - -
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