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NOTE: This guide specification covers the
requirenents for landfill gas systens as utility
grade renewabl e power generation source.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S I R R R I R S R R R R R S I R R R R R R R S R R R
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NOTE: Use this UFGS in conjunction with UFC
3-460-01 "Design: Petrol eum Fuel Facilities".
Include in this specification any additiona

equi pment / devi ces necessary to neet state and | oca
regul ati ons.

The specification is witten around ASME s standard
Class 150 rating. For applications requiring higher
pressure ratings (e.g., Class 300, etc.), the
designer will have to nodify this specification
appropriately.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl RP 540 (1999; R 2004) Electrical Installations in
Pet r ol eum Processing Pl ants

APl RP 2003 (2015; 8th Ed) Protection Against
Ignitions Arising out of Static,
Lightning, and Stray Currents

APl STD 610 (2010; Errata 2011) Centrifugal Punps for

Petrol eum Petrochem cal, and Natural Gas
| ndustri es

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B31. 3

(2022; Errata 2023) Process Piping

ASME BPVC SEC VII1 D1 (2019) BPVC Section VIII-Rules for

Construction of Pressure Vessels Division 1

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE 112

| EEE 142

| EEE 1100

(2017) Standard Test Procedure for
Pol yphase I nduction Mdtors and Generators

(2007; Errata 2014) Recommended Practice
for Gounding of Industrial and Comercia
Power Systems - | EEE Green Book

(2005) Eneral d Book | EEE Reconmended
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1.

Practice for Powering and G oundi ng
El ectroni ¢ Equi prment

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NENMA 250 (2020) Enclosures for Electrical Equi prent
(1000 Vol ts Maxi mun

NEVA MG 1 (2021) Mdtors and Generators

NEVA MG 11 (1977; R 2012) Energy Managenent Cuide for

Sel ection and Use of Single Phase Mtors

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

NFPA 30 (2024) Fl anmabl e and Conbusti bl e Li qui ds
Code

NFPA 58 (2024; TIA 23-1) Liquefied Petrol eum Gas
Code

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) National

El ectrical Code

NFPA 77 (2024; ERTA 1 2023) Recommended Practice
on Static Electricity

NFPA 407 (2022; TIA 21-1) Standard for Aircraft
Fuel Servicing

NFPA 780 (2023) Standard for the Installation of
Li ghtni ng Protection Systens

SCCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS3275 (2009; Rev C) Sheet, Acrylonitrile
But adi ene (NBR) Rubber and Non- Asbest os
Fi ber Fuel and O | Resistant

U.S. NATI ONAL ARCH VES AND RECCORDS ADM NI STRATI ON ( NARA)

40 CFR 60. 18 Ceneral Control Device and Wrk Practice
Requi renent s

40 CFR 60. 752 Standards for Air Em ssions from Mini ci pal
Solid Waste Landfills

UNDERWRI TERS LABORATORI ES (UL)

UL 913 (2013; Reprint May 2022) UL Standard for
Safety Intrinsically Safe Apparatus and
Associ at ed Apparatus for Use in Class I,
Il1, and I'll, Division 1, Hazardous
(G assified) Locations

2 RELATED REQUI REMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: To apply this guide specification to other
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di visions of the project specification, insert the
appropriate division nunber and title. Ensure that
t he appropriate sections having el ectrical equipnent
i ncl ude the foll ow ng paragraph

Del ete sections in the paragraph that are not in the
job. The requirenments of this specification section
are being incorporated into the other specification
sections that reference it with the intent of
phasing out this section. As the requirenents of
this section are incorporated into each
specification section, that section should be added
to the list in the paragraph below. Do not use this
section, and delete reference to it, if the only

sections used in the job are listed bel ow
EE IR R I Sk S S I S S S R R Rk I I S kS R R Rk I S Rk I S I R Sk I O

This section applies to certain sections of Division 13, SPECI AL
CONSTRUCTI ON, and Divisions 22, PLUMBING This section applies to al
sections of Division 26 and 33, ELECTRI CAL and UTILITIES, of this project
speci fication unless specified otherwise in the individual sections.

1.3 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the submttals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
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for Arny projects.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Permits are assuned to be obtained by firm
hol di ng desi gn responsibility. Ensure this is
clarified in contract bid package.

ok A Kk ok kK Rk kR ok K K Kk kK K Kk ko kK K k k ko kK Rk kK K Rk kR kK K Rk Kk ok K K K Kk
SD- 02 Shop Drawi ngs
Groundi ng and Bonding; C, [ 11
SD- 03 Product Data
Condensate punp stations; ¢, [ 1]

Condensat e knockouts; C[, |

Blowers; G, [ 1]
Propane stations and conponents; C[, [ 11
Skid nounted flare systens and conponents; G, [ 11

Gas condensers; C[, |

Gas dryer systens and conponents; G, [ 11
Aftercoolers; G, [_ 1]

Gas turbines; C[, [ 1]

Mcroturbines; G, [_ 1]

I nternal conbustion engines; C[, |
Filtration systens and conponents; C[, [
Landfill gas anal yzers and conponents; C[, [ 1]
Control Systens; G, [ 11

Gas Col | ection and Control System C[, [
Generator; ¢, [ 1]

SD-07 Certificates
Em ssi ons Conpliance; C[, |

Warranty; ¢, [
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1

1

SD-10 Operation and Mai ntenance Data
Condensate pump stations; ¢, [ 1]
Condensat e knockouts ; ¢, [ 1]

Bl owers; C[, |

Propane stations and conponents; C[, [ 11

Skid nmounted flare systens and conponents; G, [ 11
Gas condensers ; C, [ 11

Gas dryer systens and conponents; G, [ 11

M croturbines ; C[, |
Internal conbustion engines ; ¢, [ 11
Filtration systens and conponents; C[, [
Landfill gas anal yzers and components; C[, |
Control Systems ; C, [ 1]
Gas Col l ection and Control System; C[, |
Cenerator; ¢, [ 11
SD-11 d oseout Submittals

Denonstrations; G, |

4  QUALITY ASSURANCE

4.1 Mat eri al and Equi pnent Qualifications

Provide materials and equi pnrent that are standard products of a

manuf acturer regularly engaged in the manufacturing of such products, that

are of a simlar material, design and workmanship. Materials and

equi prent must have been in satisfactory comercial or industrial use for

a mnimmtwo years prior to bid opening. The two year period mnust

i ncl ude applications of the equipnment and nmaterials under sinilar

circunstances and of simlar size. Materials and equi pment nust have been

for sale on the commercial narket through advertisenents, manufacturers

cat al ogs, or brochures during the two year period.

4.2 Nanepl at es

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

NOTE: In a salt water environment, substitute
accept abl e non-corrodi ng netal such as, but not
l[imted to, nickel-copper, 304 stainless steel, or
monel .  Alum numis unacceptable. Nomenclature (or
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systemidentification) should be established by the
desi gner.

Requi re mel am ne plastic nanmeplates for all NAVFAC
projects. Also for NAVFAC projects, require

nanepl ates to be associated or keyed to system
charts and schedul es.

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

Attach nameplates to all specified equi pnrent, thernoneters, gauges, and

val ves defined herein. List on each naneplate the manufacturer's nane,
address, contract nunber, acceptance date, conponent type or style, nodel

or serial nunber, catal og nunber, capacity or size, and the systemthat is
controlled. Construct plates of stainless steel. Install nanmeplates in
prom nent |ocations with nonferrous screws, nonferrous bolts, or pernmanent
adhesive. M ninmum size of naneplates nust be 25 by 65 mm 1 by 2-1/2 inches.
Lettering nust be the normal block style with a mininum6 mm 1/4 inch

hei ght. Accurately align all lettering on nanepl ates.

1.5 DELI VERY, STORAGE, AND HANDLI NG
Handl e, store, and protect equi pment and materials to prevent damage
before and during installation in accordance with the manufacturer's
recomendati ons, and as approved by the Contracting Oficer. Replace
danmaged or defective itens.

1.6 WARRANTY
Warranty overall landfill gas collection, processing, control, and
generation systemto be free frommaterial, workmanshi p, and manufacturing
defects (excluding normal maintenance), for a period of [5] years.

a. Gas Collection and Control System. Free frommaterials,
wor kmanshi p, and manufacturi ng defects for mninum period of [5] years.

b. Skid Mounted Flare Systens. Free frommaterials, workmanship, and
manuf acturing defects for nminimumperiod of [5] years.

c. Blowers. Free frommaterials, workmanshi p, and manufacturing
defects for mnimum period of [5] years.

d. Gas Treatnent System Free frommaterials, worknmanship, and
manuf acturing defects for nminimumperiod of [5] years.

e. Cenerator. Free frommaterials, workmanshi p, and manufacturing
defects for mnimum period of [5] years.

PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON
The landfill gas systemincludes the foll ow ng:
a. Landfill gas and condensate piping and accessories;
b. Condensate punp stations;

c. Condensate knockouts;
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.2

Bl owers;

Propane stations;

Skid mounted fl are systens;
Gas condensers;

Gas dryer systens;

Aftercool ers;

Gas turbines;

M cr ot ur bi nes;

I nternal conbustion engi nes;
Filtration systens;

Landfill gas anal yzers; and
Control systenmns.

Desi gn Condi ti ons

Equi pnrent specified herein nmust be designed to for

a.

b

f.

Elevation [ ] neters/[___ ] feet.
M ni mun? maxi mum anbi ent tenperature [ 1 7 ] degrees C[__ ]
/ [____ ] degrees F.
Landfill gas and condensate to be handl ed.
Mai ntai ning a [75] percent collection efficiency.
Raw gas inlet conditions of:
LFGflow [__ ] liters/mnute/[___ ] SCFMW
LFG tenperature: | 1 7 ] degrees U 1 7 ] degrees

F
Rel ative humidity: [100] percent.

Raw gas conposition

[____ 1 percent nethane
[_ 1 percent carbon dioxide
[___ ] percent nitrogen
[___ 1 percent oxygen

Treated gas conditions of:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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2.

2.

NOTE: Specify for end use. 1|.e. on site power
generation equi prent requirenents, direct use, or
di stribution.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Sul fur (hydrogen sul fide, sulfur dioxide) |less than [57] ng/ M/ [60]
m cr ogram BTU

Hal i des (chlorine/fluorine) less than [19] ng/MJ/[20] m crogram BTU.
Ammoni a | ess than [2.81] ng/MJ/[2.96] m crogram BTU.

Particulates | ess than [10] m crons.

Si | oxanes less than [0.56] ng/ MJ/[60] m crogran BTU.

Moi sture less than [80] percent relative humidity at | owest
t enper at ure.

3 MATERI ALS

Internal parts and conponents of equi pment, piping, piping conponents, and

val ves that could be exposed to | andfill gas and/or condensate during

system operation nust not be constructed of zinc coated (gal vani zed)

netal. Do not install cast iron bodied valves in piping systens that

could be exposed to landfill gas and/or condensate during system operation
. 3. Nitril e Butadi ene (Buna-N)

Provi de Buna-N material that conforms to SAE AVS3275.

. 3.

Acrylonitrile Butadi ene Rubber (NBR)

Provide NBR material that conforms to SAE AVMS3275.

4

ELECTRI CAL WORK

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

NOTE: Show el ectrical characteristics, notor
starter type(s), enclosure type, and maxi mumrpmin
t he equi pnent schedul es on the draw ngs.

Were reduced-voltage notor starters are reconmended
by the manufacturer or required otherw se, specify
and coordinate the type(s) required in Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Reduced- vol tage starting is required when ful
voltage starting will interfere with other

el ectrical equipnment and circuits and when
recommended by the manufacturer. Were adjustable
speed drives (ASD) are specified, reference Section
26 29 23 ADJUSTABLE SPEED DRI VE SYSTEMS UNDER 600
VOLTS. The nmethods for cal cul ating the econony of
using an adjustable speed drive is described in UFC
3-520- 01 DESI GN: | NTERI OR ELECTRI CAL SYSTEMS.

Coordinate the ignition tenmperature of the fuel (s)

to be handled with the electrical design. Ignition
tenmperatures will be as defined in NFPA 497M  Fuel
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ignition tenperatures will dictate the nmaxi mum

al | owabl e tenperature rating of the electrica
equi prent. Coordinate the area classification and
the electrical design with UFC 03-460-01.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.4.1 Cener a

Provide nmotors, motor starters, controllers, integral disconnects,
contactors, controls, and control wiring with their respective pieces of
equi prent, except controllers indicated as part of notor contro
centers.[ Provide electrical equipnent, including notors and wiring.]
Provi de switches and devi ces necessary for controlling and protecting

el ectrical equipnment. Provide notor starters conplete with thernal
overl oad protection and ot her necessary appurtenances. Conply with

APl RP 540 and APl RP 2003.

.4.2 Mot or s

Provi de notors in accordance with NEMA MG 1 and of sufficient size to
drive the I oad at the specified capacity w thout exceedi ng the nanepl ate
rati ng of the notor when operating at proper electrical systemvoltage.
Provi de high efficiency type, single-phase, fractional - horsepower
alternating-current notors, including notors that are part of a system in
accordance with NEMA MG 11. Provi de pol yphase, squirrel-cage medi um

i nduction notors, including notors that are part of a system that neet
the efficiency ratings for premumefficiency motors in accordance wth
NEVA MG 1. Mbdtors nmust be rated for continuous duty with the encl osure
specified. Mdtor duty requirenents nmust allow for nmaxi mum frequency
start-stop operation and m ni mum encountered interval between start and
stop. Motor torque nust be capabl e of accelerating the connected | oad
within 20 seconds with 80 percent of the rated voltage naintai ned at notor
term nals during one starting period. NMdtor bearings must be fitted with
grease supply fittings and grease relief to outside of the enclosure.
Conmply with | EEE 112.

.4.3 Motor Controllers

VWhere two-speed or vari abl e-speed notors are indicated, solid-state
vari abl e-speed controllers may be provided to acconplish the sane
function. Use solid-state variabl e-speed controllers for notors rated
7.45 kW10 hp or |ess and adjustable frequency drives for |arger notors.
Controllers and contactor must have a nmaxi mum of 120-volt control circuits
and nust have auxiliary contacts for use with the controls provided. For
packaged equi prent, the manufacturer must provide controllers including
the required nonitors and timed restart.

4.4 Under ground Wring

Provi de underground electrical wiring in PVC conduit, as specified in
Section 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON

.4.5 Groundi ng and Bondi ng
Groundi ng and bondi ng nust be in accordance with NFPA 70, NFPA 77, NFPA 780,

| EEE 1100, |EEE 142. Provide junpers to overcone the insulating effects
of gaskets, paints, or nonnetallic components.
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2.

2.

5 GAS CCOLLECTI ON AND CONTROL SYSTEM

Landfill gas collection and control system (GCCS) to conply with
40 CFR 60. 752.

Provi de piping, accessories, and valving in accordance with in Section
33 51 15 NATURAL- GAS / LI QUEFI ED PETROLEUM GAS DI STRI BUTI ON PI PELI NES.

6 CONDENSATE PUMP STATI ONS

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Refer to NAVFAC Standard Design 140-40-05
TRUCK UNLOADI NG SYSTEM and UFC 3-460-01 for detailed
i nfornmati on of an off-1oading assenbly.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Assenbly must be a conpl ete, packaged, factory fabricated for use in the
landfill, transferring condensate or |eachate fromlandfill gas header and
subheader piping. Assenbly mnmust include automatic |evel control of
condensate or |eachate and nust punp to a point of disposal

.6.1 Condensate Punp Station and Encl osure

Provi de punp station that is fully encl osed, weatherproof, polyethylene or
PVC construction with an internmedi ate storage reservoir. Provide with
qui ck connect/di sconnect fittings and corrosion resistant conponents.
Assenbly must have a vault for access and nmai ntenance. Conply with

NEMVA 250.

.6.2 Condensat e Punps

Provide electric centrifugal or subnersible type condensate punp sized and
desi gned for condensate service.

.6.3 Servi ce Nanmepl at e

In addition to the equi pnent identification naneplate, provide punp
station service nanmeplate, of type 18-8 stainless steel or nonel, securely
attached by stainless steel pins at an accessi ble and conspi cuous point on
the punp station. Tagging in letters 6 mi1/4-inch high nmust bear the

equi prent nunber as shown on the draw ngs. The punp station service

nanepl ate nust be stanped with the follow ng information:

a. Manufacturer's naneg;

b. Pump serial nunber;

c. Capacity, [ 1 Us/[____ lgpnm

d. Punping head, | ] m| ] ft;

e. Punped fluid maxi mum specific gravity;
f. Revolutions per mnute; and

g. Driver horsepower.
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2.7 CONDENSATE KNOCKQOUTS

Provi de conpl ete packaged assenbly, factory fabricated, for use in-line

with the landfill gas pipelines to renobve condensate fromthe |landfill gas
stream Assenbly nust include automatic condensate |evel control and mnust
punp to a point of disposal. Provide cleanout and nonitoring ports.

2.7.1 Condensat e Knockout Encl osure
The knockout must have a fully encl osed, weatherproof, polyethylene or PVC
construction with an intermedi ate storage reservoir. Provide w th quick
connect/ di sconnect fittings and corrosion resistant conponents.

2.7.2 Condensat e Punps

Punps must be an electric centrifugal or subnersible type. Conply with
APl STD 610.

2.7.3 Servi ce Nanmepl at e
Provi de a knockout service nameplate, of type 18-8 stainless steel or
nonel , attached by stainless steel pins at an accessible point on the
knockout, nust be furnished in addition to the identification nanepl ate.
The knockout service naneplate nust be stanped with the foll ow ng
i nformation:
a. Mnufacturer's nane;
b. Pump serial nunber;
c. Capacity, | ] L/s/| ] gpn

d. Punping head, | ] m| ] ft;

e. Maxi mum specific gravity of fluid to be punped;
f. Revolutions per mnute; and
g. Driver horsepower.
2.7. 4 I dentification Nanepl ate
Provi de a knockout identification naneplate of Type 18-8 stainless steel
or nmonel and securely attached by stainless steel pins to a conspi cuous
pl ace on the knockout. Tagging in letters 6 mm 1/4-inch hi gh nust bear
t he equi pnent nunber as shown on the draw ngs.
2.8 BLOVNERS
Provi de positive displacenent blowers, conpletely assenbled with strainer,
silencers, check valves, pressure relief valves, shaft seals, and intake
and di scharge pressure gauges. Provide with variable frequency drive for
LFG flow control. Provide actuated fail-safe valve on intake and di scharge
side for blower isolation during nornmal and energency shutdown operations.
2.9 PROPANE STATI ONS
Provi de propane station conpatible with flare pilot systemrequirenments

and integrated into the main station control panel. Size propane storage
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for 6 [ ] months of operation. Conply with ASME BPVC SEC VI D1,
ASME Boil er and Pressure Vessel Code, NFPA 58, and piping as specified in
33 51 15 NATURAL-GAS / LI QUEFI ED PETROLEUM GAS DI STRI BUTI ON PI PELI NES.

.10 SKI D MOUNTED FLARE SYSTEMS

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

NOTE: Check local air quality board for nore
stringent em ssions requirenents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide a skid nounted flare systemfor use in landfill gas destruction.
Assenbly must include burners, |ouvers, weather protection, insulation
access | adder and platform heat shields, purge blower, flane
arrester/thermal valve, wind shields, pilot light system flane sensor
nodul ati on control valves, and controls. Conpletely assenble flare
control systemand test prior to shipment by the flare supplier at the
supplier's own fabrication facility.

Fl are system nust be capabl e of continuous stable conbustion operation
with [30] to [50] percent nethane at the maxi numrequired flow rate.

Fl are must have a mi ni mum exhaust gas retention time of [0.5] [1.0]

[ ] seconds at a mnimumtenperature of [760] to [980] degrees C
[1400] to [1800] degrees F.

The flare nust be capabl e of achieving a mninumdestruction efficiency of
>98 percent of total non-nethane organic conpounds (NMOCs)by wei ght and 99
percent destruction of hydrogen sulfide. Design flare to conply with and

operate in compliance of 40 CFR 60. 18.

.10.1 Skid Mounted Fl are Construction

Fl are constructi on nust be carbon steel with a stainless steel weather and
heat protection at the top of the flare.

.10.2 Fl are I nsul ati on

Insulate flare with 100 mm 4 inch ceramnic fiber blanket insulation to
achieve a not to exceed skin tenperature of 121 degrees C/ 250 degrees F

.10.3 Burner and Propane Pil ot

Burner nust be stainless steel construction. Propane pilot nust be
stai nl ess steel construction. Provide thernocouple flane recognition
system and purge system

.10. 4 Mani fol d

Provide | ow pressure type nanifold with flame arrestor and safety shutdown
val ve.

.11  GAS DRYER SYSTEMS
Provi de a conpl ete packaged gas dryer systemfor use in landfill gas

pi ping to renove water vapor and condition the landfill gas to a quality
acceptabl e for use specified mcroturbines and conbustion engi nes.
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2.11.1

Gas Dryer Construction

Provi de nodul ar construction gas dryer with stainless steel wetted parts,

heat

exchanger tubes, and noisture separator. Gas dryer system nust be

mounted on a structural solid steel base.

2.11.2 Refrigeration System
The refrigerant used nmust not contain CFC. The refrigeration system nust
i ncl ude:
a. Liquid line dryer;
b. Suction line dryer;
c. Site glass;
d. Crank case heater;
e. Isolation valves for conpressor and evaporat or
f. Condenser and liquid receiver;
g. Condenser pressure relief valve;
h. Conpressor discharge check val ve;
i. Separator/filter; and
j. Dew point sensor and readout.
2.12 AFTERCOCLERS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Piston type differential pressure gauges do
not require calibration. Suggest show ng on the
drawi ngs a pressure gauge installed on the high
pressure side of the differential pressure gauge.
The pressure gauge should have a scale range fromO
to 2068 kPa (300 psi).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide an aftercooler after the blower. Aftercool er cores nust be nmde of
stainl ess steel to resist attacks fromacids of sulfur, chlorine and
fluorine. Provide condensate collection and piping.

2.13

GAS TURBI NES

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

NOTE: Indicate the |ocation and approxi nmate
configuration of each station. Munt all the
control equi pment on a single equipnment rack next to
t he correspondi ng receiving/di spensi ng equi prent .

I ncl ude the sequence of operation for each station
on the draw ngs.

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

Provide a gas turbine based [grid parallel] [dual npode] [grid isolated]
generator system designed for landfill gas fuel neeting the follow ng
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criteria:

a. FElectrical efficiency [30] percent LHV,

b. Nominal heat (HHV) [___ ] BTU kWh;
c. Nominal heat (LHV) [___ 1 BTU kWh;
d. Nominal electrical power [__ ] kW
e. Voltage [__ ] VAG

f. Frequency [ ] Hz;

g. Service 3 phase, we, 4 wire;

h. Gidisolation + [0.50] percent nomi nal voltages and +- [0.50]
percent nomi nal frequency;

i. Transient handling +- [10] percent nom nal voltages maxi mum and +- [5]
percent frequency nmax; and

j. Meets or exceeds [CARB] emni ssions standards.

k. Sound level not to exceed [ __ ] dB at [1] neter/[3] feet.

. Mnimmdesign |life of [80,000] hours wth overhaul s.
.14 M CROTURBI NES

Provi de m croturbine based generator [grid parallel] [dual node] [grid
i sol ated] system designed for landfill gas fuel. M croturbine nust have

recuperator and integrated heat recovery.

a. FElectrical efficiency [30] percent LHV,

b. Nominal heat (HHV) [ ] BTU kWh;
c. Nominal heat (LHV) [___ ] BTU kWh;
d. Nominal electrical power [__ ] kW
e. Voltage [ ] VAC

f. Frequency [___ ] Hz;

g. Service 3 phase, we, 4 wire;

h. G&idisolation + [0.50] percent nom nal voltages and +- [0.50]
percent nomi nal frequency;

i. Transient handling +- [10] percent nom nal voltages maxi nrum and +-
[ 5] percent frequency max; and

j. Meets or exceeds [ CARB] emni ssions standards.
k. Sound level not to exceed [1] neter/[3] feet.

. Mnimmdesign |life of [80,000] hours with overhaul s.
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2.

15 | NTERNAL COVBUSTI ON ENG NE

Provide a internal conbustion engine based [grid parallel] [dual nopde]
[grid isolated] generator system designed for landfill gas fuel

a. Electrical efficiency [30] percent LHV,

b. Nominal heat (HHV) [___ ] BTU kWh;
c. Nominal heat (LHV) [___ ] BTU kWh;
d. Nominal electrical power [__ ] kWh;
e. Voltage [___ ] VAG

f. Frequency [___ ] Hz;

g. Service 3 phase, we, 4 wire;

h. Gidisolation + [0.50] percent nomi nal voltages and +- [0.50]
percent nomi nal frequency;

i. Transient handling +- [10] percent nom nal voltages maxi mum and +- [5]
percent frequency nax; and

j. Meets or exceeds [ CARB] em ssions standards.
k. Sound level not to exceed | ] dB at [1] neter/[3] feet.

. Mnimmdesign |life of [80,000] hours wth overhaul s.

.16 FI LTRATI ON SYSTEMS

Provide filtration systemto renove particul ates and ot her contam nants as
required to conply with specified generation system specifications.

.17 LANDFI LL GAS ANALYZERS

Provi de conti nuous gas anal yzer for nethane, carbon dioxide, | ] and
oxygen. Provide warning alarmat [2] percent oxygen and shutdown al arm at
[4] percent oxygen. Provide output to nain control panel and generator
control systemto allow autonmatic system shut down.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Met hane may seep into buiding
structures/encl osed spaces.

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

Provi de nmet hane sensor/alarmw thin encl osed structures.

.18 CONTROL SYSTEMS

Control systens must have all necessary sensors, interlocks, relays,
alarns, and user interfaces to allow for continuous nonitoring and [grid
paral l el ]J[dual node ][grid isolated ]Joperations. Use gas anal yzer output
to adjust generator speed and air/fuel ratio set point for em ssions
conpl i ance and power output optim zation
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Provide critical shutdown alarms for:

a. Shutdown oxygen level - [4] percent or greater, by vol une;
b. Low nethane level - less than [30] percent by vol une;

c. Flare failure;

d. Blower fault;

e. Blower inlet and exit bearing tenperatures greater than [100] degrees
C/[212] degrees F;

f. Emergency stop;

g. Power |oss;

h. Condensate tank high |evel;

g. Gas dryer failure; and

h. Encl osed structure nethane | evel greater than [4] percent by vol une.
Provi de non-critical alarns for:

a. High oxygen levels - greater than [2] percent by vol une;

b. Low propane supply pressure;

c. Low flare tenperature;

d. Landfill gas tenmperature at well head - greater than [60] degrees C
[ 140] degrees F; and

e. Methane detection within enclosed structures.

[ Provide autonmated trouble notification systemfor critical shutdown [and
non-critical] alarns.]

PART 3 EXECUTI ON

3.

1 S| TE PREPARATI ON

Eval uate and ensure site is accessible for the size and wei ght of planning
equi prent and facilities. Prepare site and |ay down areas in accordance
wi th approved contract docunents.

.2 | NSTALLATI ON

Installati on, workmanship, fabrication, assenbly, erection, exanm nation

i nspection, and testing must be in accordance with ASME B31.3 and NFPA 30,
NFPA 70 except as nodified herein. Safety rules as specified in NFPA 30
and NFPA 407 must be strictly observed. Wen work is not in progress,
securely close open ends of pipe and fittings with expansion plugs so that
wat er, earth, or other substances cannot enter the pipe or fittings.
Conply with UL 913.
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3.2.1 Equi pnent

Properly level, align, and secure equi pnent in place in accordance with
manuf acturer's instructions. Provide supports for equipment,

appurt enances, and pipe as required. Provide floor-munted punps and

ot her floor nounted equi pnent with nmechanical vibration isolators or a

vibration isolation foundation. Install anchors, bolts, nuts, washers,

and screws where required for securing the work in place. Sizes, types,
and spaci ngs of anchors and bolts not indicated or specified nust be as
required for proper installation

3.3 SYSTEM COWM SSI ONI NG

Syst em conmmi ssi oning nust conformto Section 01 91 00. 15 BUI LDI NG
COVM SSI ONI NG

3.4 DEMONSTRATI ONS

Conduct a training session for designated Governnent personnel in the
operation and mai nt enance procedures related to the equi pnent/systens
specified herein. Include pertinent safety operational procedures in the
session as well as physical denpnstrations of the routine naintenance
operations. Furnish instructors who are famliar with the

i nstal |l ation/equi pnent/systens, both operational and practical theories,
and associ ated routi ne nmai ntenance procedures. The training session nust
consist of a total of 8 hours of nornal working tinme and nust start after
the systemis functionally conpleted, but prior to final system
acceptance. Subnmit a letter, at |east 14 working days prior to the
proposed training date, scheduling a proposed date for conducting the
on-site training

-- End of Section --
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